3. AFFECTED ENVIRONMENT

Chapter 3 provides an overview of the affected environment of the alternative sites under consideration for the
treatment and management of sodium-bonded spent nuclear fuel. Thechapter first addressesthe approach to defining
the affected environment, and then provides a discussion of the affected environment at the Idaho National
Engineering and Environmental Laboratory and the Savannah River Site. The discussion of each resource area at
each site initially addresses the site as a whole, followed by a description of the proposed treatment locations.

3.1 APPROACH TO DEFINING THE AFFECTED ENVIRONMENT

In accordance with the Council on Environmental Quality guidance under National Environmental Policy
Act (NEPA) regulations (40 CFR 1500 through 1508) for preparing an environmental impact statement (EIS),
the affected environment is “interpreted comprehensively to include the natural and physical environment
and the relationship of people with that environment.” The affected environment descriptions presented in
this chapter provide the context for understanding the environmental consequences described in Chapter 4.
They serve as a baseline for identifying and evaluating the environmental changes that may result from
implementing any of the aternatives.

Candidate sites for the treatment and management of sodium-bonded spent nuclear fuel include the U.S.
Department of Energy’ s(DOE) ArgonneNational Laboratory-West (ANL-W), located withintheboundaries
of the Idaho National Engineering and Environmental Laboratory (INEEL), and the Savannah River Site's
(SRS) F-Areaand L-Area. Theaffected environment isdescribed for thefollowingresourceareas: land use,
site infrastructure, air quality and noise, water resources, geology and soils, ecological resources, cultural
and pal eontol ogical resources, socioeconomics, environmental justice, existinghuman healthrisk, and waste
management. For each DOE site, each resource area is described first for the site as a whole and then for
the candidatetreatment sites, asappropriate. Thelevel of detail variesdepending onthe potential forimpacts
resulting from each treatment and management alternative.

The affected environment for each candidate site presented in this section isbased on the Surplus Plutonium
Disposition Final Environmental Impact Satement (DOE 1999h), unless otherwise noted. Additional
information on the affected environment was determined from other recent EISs, previous environmental
studies, relevant laws and regulations, and other government reports and databases. More detailed
information on the affected environment at the candidate sites can be found in annual site environmental
reports and site NEPA documents such as the Idaho National Engineering and Environmental Laboratory
Advanced Mixed Waste Treatment Project Final Environmental Impact Statement (DOE 1999a) and the
Savannah River Site Spent Nuclear Fuel Management Final Environmental |mpact Statement (DOE 2000).

3.2 IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL L ABORATORY

INEEL is located on approximately 230,700 hectares (570,000 acres) in southeastern Idaho and is
55 kilometers (34 miles) west of Idaho Falls; 61 kilometers (38 miles) northwest of Blackfoot; and
35 kilometers (22 miles) east of Arco. INEEL is owned by the Federal Government and administered,
managed, and controlled by DOE. It is primarily within Butte County, but portions of the site are also in
Bingham, Jefferson, Bonneville, and Clark counties. The siteis roughly equidistant from Salt Lake City,
Utah, and Boise, |daho.



Final Environmental Impact Satement for the Treatment and Management of Sodium-Bonded Spent Nuclear Fuel

There are 450 buildings and 2,000 support structures at INEEL, with more than 279,000 square meters
(3,000,000 square feet) of floor space in varying conditions of utility. INEEL has approximately
25,100 sguare meters (270,000 square feet) of covered warehouse space and an additional 18,600 square
meters (200,000 sguare feet) of fenced yard space. The total area of the various machine shopsis 3,035
square meters (32,665 sgquare feet).

Fifty-two research and test reactors have been used at INEEL over the yearsto test reactor systems, fuel and
target design, and overall safety. Inaddition to nuclear research reactors, other INEEL facilitiesare operated
to support reactor operations. Thesefacilitiesinclude high- and low-level radioactive waste processing and
storage sites; hot cells; analytical laboratories, machine shops; and laundry, railroad, and administrative
facilities. Other activities include management of one of DOE's largest storage sites for low-level
radioactive waste and transuranic waste.

3.21 Land Resources
3.2.1.1 Land Use

The Federal Government, the State of Idaho, and private parties own lands surrounding INEEL. Regional
land uses include grazing, wildlife management, rangeland, mineral and energy production, recreation, and
crop production. Approximately 60 percent of the surrounding areais used by sheep and cattle for grazing.
Small communities and towns near the INEEL boundariesinclude Mud Lake to the east; Arco, Butte City,
and Howe to the west; and Atomic City to the south. Two national natural landmarks border INEEL: Big
Southern Butte (2.4 kilometers[ 1.5 miles] south) and Hell'sHalf Acre (2.6 kilometers[1.6 miles] southeast).
A portion of Hell's Half Acre National Natural Landmark is designated as a Wilderness Study Area. The
Black Canyon Wilderness Study Areaalso is adjacent to the northwest boundary of INEEL.

Land-use categories at INEEL include facility operations, grazing, general open space, and infrastructure
(e.g., roads). Generalized land uses at INEEL and within the vicinity are shown in Figure 3-1. Facility
operations include industrial and support operations associated with energy research and waste management
activities. Up to 340,000 acres (137,600 hectares) of the site is leased for cattle and sheep grazing; grazing
permits are administered by the Bureau of Land Management (DOE 1999i). Land aso isused for recreation
and environmental research associated with the designation of INEEL asaNational Environmental Research
Park. Much of INEEL is open space that has not been designated for specific use. Some of this space serves
as a buffer zone between INEEL facilities and other land uses. Recently, approximately 29,950 hectares
(74,000 acres) of open space in the north central portion of the site have been designated as the INEEL
Sagebrush Steppe Ecosystem Reserve (DOE 1999g). This area represents some of the last sagebrush steppe
ecosystem in the United States and provides a home for a number of rare and sensitive species of plants and
animals. About 2 percent of thetotal INEEL site area (4,600 hectares[11,400 acres]) isused for facilitiesand
operation. INEEL facilitiesaresited withinacentral coreareaof about 93,100 hectares (230,000 acres) (Figure
3-1). Public accessto most facilitiesisrestricted. Approximately 6 percent of INEEL (34,000 acres[13,760
hectares]) is devoted to utility rights-of-way and public roads (DOE 1999i). DOE land-use plans and policies
applicable to INEEL are discussed in the Department of Energy Programmatic Spent Nuclear Fuel
Management and | daho National Engineering Laboratory Environmental Restoration and Waste Management
Programs Final Environmental Impact Satement (Programmatic Spent Nuclear Fuel EIS) (DOE 1995a).

Thetotal land areaat ANL-W is 328 hectares (810 acres); however, site facilities cover only about 20 hectares
(50 acres), or 6 percent of the site (DOE 1996a). ANL-W islocated 7 kilometers (4.3 miles) northwest of the
nearest site boundary and is designated as atesting center for advanced technol ogies associated with nuclear
power systems. The area has 52 major buildings, including reactor buildings, |aboratories, warehouses,
technical and administrative support buildings, and craft shops that comprise 55,700 square meters
(600,000 square feet) of floor space (LMITCO 1997). Five nuclear test reactors, including the Experimental
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Breeder Reactor 11 (EBR-I1), have operated on the site, although the only one currently activeisasmall reactor
used for radiography examination of experiments, waste containers, and spent nuclear fuel. The Fuel
Conditioning Facility and the Hot Fuel Examination facility also are located at the site (DOE 19964).

3.2.1.2 Visual Resources

The Bitterroot, Lemhi, and Lost River mountain ranges border the INEEL site on the north and west.
Volcanic buttes near the southern boundary of INEEL can be seen from most locations on the site. Lands
adjacent to the site under Bureau of Land Management jurisdiction are designated as Visual Resource
Management Class |l areas. However, the Black Canyon Wilderness Study Area, located adjacent to the
northwest site boundary, is under consideration by the Bureau of Land Management for Wilderness
designation. If approved, thisareawould upgradeitsVisual Resource Management ratingto Class|. INEEL
itself generally consists of open desert land mostly covered by big sagebrush and grassiands. Most of the
land withinthesitefallswithin Visual Resource Management Class|l and I11. Management activitieswithin
these classes may be seen but should not dominate the view (DOI 1986).

Tenfacility areasarelocated onthe INEEL site. Although INEEL hasacomprehensivefacility and land use
plan (LMITCO 1997), no specific visual resource standards have been established. INEEL facilities appear
as low-density commercial/industrial complexes widely dispersed throughout the site.  Structure heights
range from about 3 to 30 meters (10 to 100 feet); a few stacks and towers reach 76 meters (250 feet).
Although many INEEL facilities are visible from highways, most facilities are more than 0.8 kilometers
(0.5 miles) from public roads. The operational areas are well defined at night by security lights.

Developed areaswithin ANL-W are consistent with aVisual Resource Management Class|V ratinginwhich
management activities dominate the view and are the focus of viewer attention. The tallest structure at
ANL-W isthe Fuel Conditioning Facility stack, which is 61 meters (200 feet) in height. The siteisvisible
from Highway 20. Facilitiesthat stand out from the highway include the Hot Fuel Examination Facility, the
EBR-1I containment shell, the Zero Power Physics Reactor, and the Transient Reactor Test Facility. Natural
features of visual interest within a 40-kilometer (25-mile) radius of ANL-W include the East Butte at
9 kilometers (5.6 miles), Middle Butte at 11 kilometers (6.8 miles), Hell’s Half Acre National Natural
Landmark and Hell’s Half Acre Wilderness Study Area at 15 kilometers (9.3 miles), Big Lost River at
19kilometers(11.8 miles), and Big Southern Butte National Natural Landmark at 30 kilometers(18.6 miles).

3.2.2 Sitelnfrastructure

Siteinfrastructureincludesthose utilitiesand other resourcesreguired to support modification and continued
operation of mission-related facilitiesidentified under the various alternative actions. INEEL has extensive
production, service, and research facilities. An extensive infrastructure system supports these facilities, as
shown in Table 3-1.

3.2.2.1 Transportation

The road network at INEEL provides for onsite transportation; railroads are used for deliveries of large
volumesof coal and oversized structural components. Commercial shipmentsaretransported by truck; some
bulk materials are transported by train; and waste is transported by truck and train. About 140 kilometers
(87 miles) of paved surface have been developed out of the 445 kilometers (277 miles) of roads on the site,
including 29 kilometers (18 miles) of service roads that are closed to the public. Most of the roads are
adequate for the current level of normal transportation activity and could handle increased traffic volume.

Idaho Falls receives railroad freight service from Butte, Montana, to the north, and from Pocatello, Idaho,
and Salt Lake City, Utah, to the south. The Union Pacific Railroad’ s Blackfoot-to-Arco Branch crossesthe
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southern portion of INEEL and providesrail servicetothesite. Thisbranch connectswith aDOE spur line
at Scoville Siding, then links with developed areas within INEEL. There are 48 kilometers (30 miles) of
railroad track at INEEL. Rail shipmentsto and from INEEL usually are limited to bulk commodities, spent
nuclear fuel, and radioactive waste.

Table3-1 INEEL Site-Wide Infrastructure Characteristics

Resource | Current Usage | Site Capacity

Transportation

Roads (kilometers) 4452 Not applicable

Railroads (kilometers) 48 Not applicable
Electricity

Energy consumption (megawatt hours per year) 221,772° 394,200

Peak |oad (megawatts) 39° 124
Fuel

Natural gas (cubic meters per year) Not applicable Not applicable

Qil and propane (liters per year) 5,820,000 16,000,000 ¢

Coad (metric tons per year) 11,340 11,340°¢
Water (liters per year) 4,900,000,000 ¢ 43,000,000,000 ©

2 Includes paved and unpaved roads.

® Fiscal Year 1997 data based on INEEL 1998.

¢ Low supplies can be replenished by truck or rail.
41997 usage based on DOE 1999a.

¢ Water right allocation.

Source: DOE 1999h, except as noted in footnotes b and d.

3.2.2.2 Electricity

Commercial electric power is supplied to INEEL through two feeders from the Antelope substation to the
federally owned Scoville substation, which supplies electric power directly to the site’s electric power
distribution system. Electric power supplied by Idaho Power Company is generated by hydroelectric
generators along the Snake River in southern Idaho and by the Bridger and VValmy coal -fired thermal electric
generation plants in southwestern Wyoming and northern Nevada.

Theaverage electrical availability at INEEL isabout 394,200 megawatt hours per year; in 1997 the average
usagewas 221,772 megawatt hours. The peak |oad capacity for INEEL is 124 megawatts, the 1997 peak |oad
usage was about 39 megawatts (INEEL 1998). Current electrical usageat ANL-W is28,700 megawatt hours
per year (Goff 1999).

3.2.2.3 Fuel

Fuel consumed at INEEL include several types of liquid petroleum fuel, coal, and propane gas. All fuel is
transported to the site for use and storage. Fuel storageis provided for each facility, and theinventories are
restocked as necessary. The current site usage of fuel oil isabout 5.8 million liters (1.5 million gallons) per
year. The current site usage of coal isabout 11,340 metric tons (12,500 tons) per year. If additional coal or
fuel oil were needed during the year, it could be shipped to the site.

3.2.2.4 Water

The Snake River Plain Aquifer isthe source of all water at INEEL. The water is provided by a system of
about 30 wells, together with pumps and storage tanks. That system is administered by DOE, which holds
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the Federal Reserved Water Right of 43 billion liters (11.4 billion gallons) per year for the site. The current
site usage is about 4.9 billion liters (1.3 billion gallons) per year (DOE 1999a).

3.2.2.5 Site Safety Services

DOE operatesthreefire stationsat INEEL. These stationsare at the north end of Test AreaNorth, at ANL-
W, and in the Central Facilities Area. Each station has a minimum of one engine company capable of
supporting any fire emergency in its assigned area. The fire department also provides the site with
ambulance, emergency medical technician, and hazardous material response services.

3.2.3 Air Quality and Noise
3.2.3.1 Air Quality

The climate at INEEL and the surrounding region is characterized as a semiarid steppe with low relative
humidity, wide daily temperature swings, and large variationsin annual precipitation. The average annual
temperature at INEEL is 5.6 °C (42 °F), and average seasonal temperatures range from a minimum of
-7.3°C(18.8 °F) inwinterto 18.2 °C(64.8 °F) insummer. Temperature extremesrangefromasummertime
maximum of 39.4 °C (103 °F) to awintertimeminimum of -45 °C (-49 °F). Theaverage annual precipitation
at INEEL is 22 centimeters (8.7 inches). Prevailing winds at INEEL are predominantly southwest or
northeast, although terrain features may causevariationsintheflow (DOE 1999a). Theaverageannual wind
speed is 3.4 meters per second (7.5 miles per hour).

Nonradiological Releases

INEEL is within Eastern Idaho Intrastate Air Quality Control Region No. 61. None of the areas within
INEEL or its surrounding counties are designated as nonattainment aress, i.e., areas where criteria air
pollutant levels exceed the National Ambient Air Quality Standards (NAAQS) established by the U.S.
Environmental Protection Agency (EPA) (40 CFR 50). Thenearest nonattainment areafor parti cul ate matter
isin Pocatello, about 80 kilometers (50 miles) to the south. Applicable NAAQS and Idaho State ambient
air quality standards are presented in Table 3-2.

The primary sources of nonradiological air pollutants at INEEL currently include calcination of sodium-
bearing waste, combustion of coal for steam, and combustion of fuel oil for heating. Other emission sources
include waste burning, industrial processes, stationary diesel engines, vehicles, and fugitive dust from
activities including waste burial and construction. The existing ambient air concentrations attributable to
sources at INEEL are presented in Table 3-2. For criteria pollutants, concentrations are based on (1)
dispersion modeling at the INEEL site boundary centered at the Idaho Nuclear Technology and Engineering
Center (INTEC) facility, performed for the High-Level Waste and Facilities Disposition EIS (DOE 1999i)
using 1997 actual emissionsand excluding ANL-W; and (2) dispersion modeling at theINEEL siteboundary
centered on ANL-W using 1997 actual emissions. The modeling performed for the High-Level Waste and
Facilities Disposition EIS used EPA’s ISCST3 model with hourly meteorological data. The ANL-W
modeling used EPA’s SCREEN3 model, which isvery conservative compared to ISCST3, and uses a set of
worst-case meteorological conditions to predict a maximum one-hour concentration. This one-hour
concentration was converted to other averaging times using regulatory scaling factors (SCDHEC 1993). For
these reasons, the ANL-W concentrations are extremely conservative. In spite of this conservatism, total
maximum site boundary concentrations (which can be approximated by summing individual concentrations)
are well below ambient air quality standards.

For acrolein, cadmium, toluene, and xylene, the concentrations in Table 3-2 are based on dispersion
modeling using actual INEEL site-wide emissionsfor the year 1997 and modeling these emissions asif they

3-6



Chapter 3 — Affected Environment

al originated from ANL-W. For the remaining hazardous/toxic air pollutants, concentrations are based on
site-wide dispersion modeling using maximum emissionsfor theyear 1990, aspresented inthe Programmatic
Spent Nuclear Fuel EIS (DOE 1995a). Only those hazardous/toxic air pollutants that would be emitted for
any of the alternatives evaluated in this EIS are presented. The hazardous/toxic air pollutant standards are
presented for informational purposesonly, asthe standards apply only to new or modified emissionssources.

Table 3-2 Comparison of Modeled Ambient Air Concentrationsat the INEEL Site Boundary
From INEEL Sources With Most Stringent Applicable Standards or Guidelines

Maximum INEEL
Most Stringent Concentration
Standard Excluding ANL-W for | Maximum ANL-W
or Guideline Criteria Pollutants ® Concentration ®
(micrograms per (micrograms per cubic | (micrograms per
Pollutant Averaging Period cubic meter) meter) cubic meter)
Criteria Pollutants ®
Carbon monoxide 8 hours 10,000 © 78 41
1 hour 40,000 ° 206 59
Nitrogen dioxide Annual 100° 0.46 13
Ozone 8 hours 157¢ G)] (®
PM Annual 50° 0.49 0.14
24 hours (interim) 150° 12 11
24 hours 1501 0] 0]
(99" percentile over 3 years)
PM,s 3-year annua 15¢ ) )
24 hours 65¢ ) )
(98" percentile over 3 years)
Sulfur dioxide Annual 80° 0.14 33
24 hours 365 ° 53 27
3 hours 1,300° 24 60
Hazardous/Toxic Air Pollutants®
1,3-Butadiene Annua 0.0036 0.001 Not applicable
Acetaldehyde Annual 0.45 0.0110 Not applicable
Acrolein " 24 hours 125 0.00332 Not applicable
Benzene Annual 0.12 0.0290 Not applicable
Cadmium" Annual 0.00056 0.0000415 Not applicable
Formaldehyde Annual 0.077 0.012 Not applicable
Toluene" 24 hours 18,750 0.392 Not applicable
Xylene" 24 hours 21,750 0.0362 Not applicable

PM,, = Particulate matter less than or equal to n micronsin diameter.
& Concentrations for criteria pollutants from the High-Level Waste and Facilities Disposition EIS, based on actual emissions plus
projected increases, for dispersion modeling centered on INTEC with no contribution from ANL-W (DOE 1999i: Table C 2-14,
No Action Alternative). Concentrationsfor hazardous and toxic compounds were estimated based on site-wide modeling of 1990
emissions, as presented in the Programmatic Spent Nuclear Fuel EIS.

T @ - o a o o

Concentrations for criteria pollutants based on dispersion modeling centered on ANL-W, using 1997 ANL-W actual emissions.
Federal and state standards.
Standard currently under litigation, but will become enforceable during the life of the project.
Not directly emitted or monitored by the site.
No data are available with which to assess particulate matter concentrations.

Note that standards apply only to new or modified sources and are provided for informational purposes only.
Estimated based on 1997 INEEL emissions, modeling all emissions asif they originated from ANL-W.

Sources: 40 CFR 50, Rules 577, 585, 586; ID APA 16.01.01, DOE 19955, DOE 1999i, 62 FR 38855, 62 FR 38652.
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Thenearest Prevention of Significant Deterioration Class| area’ to INEEL isCratersof theMoonWilderness
Area, |daho, located 53 kilometers (33 miles) west-southwest from the center of the site. There are no other
Class | areas within 100 kilometers (62 miles) of INEEL. INEEL and its vicinity are classified as a
Prevention of Significant Deterioration Class |1 are&’.

The EPA has established Prevention of Significant Deterioration increments for certain pollutants: sulfur
dioxide, nitrogen dioxide, and particul ate matter less than or equal to 10 micronsin diameter (PM,;). The
increments specify a maximum allowable increase above a certain baseline concentration for a given
averaging period, and apply only to sources constructed or modified after a specified baseline date. These
sources are known as increment-consuming sources. The baseline date is the date of submittal of the first
application for a Prevention of Significant Deterioration permit in agiven area.

Prevention of Significant Deterioration permits have been obtained for the coal-fired, steam-generating
facility (located next to INTEC) and the Fuel Processing Facility. Operation of the Fuel Processing Facility
isnot expected (DOE 1996¢). In addition to thesefacilities, INEEL has other increment-consuming sources
onsite. Tables3-3 and 34 specify the current amount of Prevention of Significant Deteriorationincrement
consumptionin Class| and Class|| areas, respectively, by INEEL’ sincrement-consuming sources based on
dispersion modeling analyses.

Table 3-3 Prevention of Significant Deterioration Increment Consumption at Cratersof the M oon
Wilderness (Class 1) Area by Existing (1996) and Projected Sour ces Subject to Prevention of
Significant Deterioration Regulation®

Amount of Prevention of

Allowable Prevention of Significant
Deterioration Increment

Significant Deterioration
Increment Consumed

Pollutant Averaging Time (micrograms per cubic meter) (micrograms per cubic meter)
Nitrogen dioxide © Annual 25 0.004
Respirable particul ates Annua 4 0.008
24 hours 8 0.6
Sulfur dioxide Annua 2 0.09
24 hours 5 18
3 hours 25 5.9

& Projected sourcesinclude emissions between the present and thetimethat the proposed Advanced Mixed Waste Treatment Facility
becomes operational.

b All increments specified are State of 1daho standards (ID DHW Rule 581; ID APA 16.01.01).

¢ Assumesthat the New Waste Cal cining Facility (thelargest source of nitrogen dioxide emissionsat INEEL) operatesfor theentire
year.

4 Dataon particul ate size are not available for most sources. For purposes of comparison to the respirable particul ate increments,
it isassumed conservatively that all particulates emitted are of respirable size (i.e., 10 microns or less in diameter).

Source: DOE 1999a

Routine offsite monitoring for nonradiological air pollutants generally is performed only for particulates.
Monitoring for PM,, is performed by the Environmental Science and Research Foundation at the site
boundary and at communities beyond the boundary. In 1997, 49 sampleswere collected at Rexburg (located
about 65 kilometers [40 miles] east of the site). The mean PM,, concentration at Rexburg was
14 micrograms per cubic meter. Forty-one sampleswere collected at the Mountain View Middle School in
Blackfoot in 1997, with amean concentration of 15 micrograms per cubic meter. Twenty-nine sampleswere
collected at Atomic City in 1997, with a mean concentration of 15 micrograms per cubic meter
(Evanset a. 1998).

Class| areas are defined as national parks and wildlife refuges.

2Class 1 areas are defined as any area not designated Class|. Please see Appendix B, Impact Assessment Methods, for a
more detailed discussion.
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Table34 Prevention of Significant Deterioration Increment Consumption at Class|1 Areas by
Existing (1996) and Projected Sour ces Subject to Prevention of Significant
Deterioration Regulation at INEEL ?

Amount of Prevention of
Allowable Prevention of Significant Significant Deterioration
Deterioration I ncrement Increment Consumed ©
Pollutant Averaging Time (micrograms per cubic meter) (micrograms per cubic meter)

Nitrogen dioxide ® Annual 25 13
Respirable particul ates © Annual 17 01
24 hours 30 3.8
Sulfur dioxide Annud 20 18
24 hours 91 12
3 hours 512 74

& Projected sourcesinclude emissions between the present and thetimethat the proposed Advanced Mixed Waste Treatment Facility
becomes operational.

All increments specified are State of 1daho standards (ID DHW Rule 581; ID APA 16.01.01).

Maximum concentration predicted at the INEEL site boundary.

Assumes that the New Waste Calcining Facility operates for the entire year.

Data on particul ate size are not available for most sources. For purposes of comparison to the respirable particul ate increments,
it isassumed conservatively that all particulates emitted are of respirable size (i.e., 10 microns or less in diameter).

Source: DOE 1999a

o o o o

Some monitoring data also have been collected by the National Park Service at the Craters of the Moon
Wilderness Area. The monitoring program has shown no casesin which the primary 1-hour ozone and total
suspended particul ate standardsand low level sof sulfur dioxidewere exceeded (except for one caseinwhich
the 24-hour standard was exceeded in 1985) (DOE 1999a). Notethat thetotal suspended particulateswithin
standards have been replaced with PM,, standards and the 1-hour ozone standard has been replaced by the
8-hour standard.

The primary sources of nonradiological air emissions at ANL-W include four water tube boilers for site
heating and process requirements, various emergency or standby diesel generators used for backup power,
apermitted paint spray booth, apermitted decontamination facility at the Fuel Conditioning Facility, andtwo
fixed-roof storage tanks that hold fuel for the boilers (DOE 1998a).

Radiological Releases

The primary sources of radiological air pollutants at INEEL aswell asthelocalized releasesat ANL-W are
presented in Table 3-5. During 1997, an estimated 5,596 curies of radioactivity were released to the
atmosphere from all INEEL sources. Ninety-five percent of the total airborne radioactive effluent was
released from two INEEL facilities, the Test Reactor Areaand ANL-W. The Test Reactor Areareleased a
total of 1,695 curies, of which over 93 percent was from radioisotopes of noble gases. ANL-W released
3,605 curies, of which radioisotopes of noble gases comprised over 99 percent.

Y ear-to-year fluctuations in airborne radioactive effluent releases are dependent on which processes are
activeat INEEL facilities. Thetotal for 1997 is considerably higher than the annual totalsfor 1993 to 1996,
due primarily to the 3,579 curies of krypton-85 released from ANL-W. Krypton-85, a noble gas, was
released from ANL-W aspart of aspent fuel treatment proj ect, the Electrometallurgical Treatment Research
and Demonstration Project in the Fuel Conditioning Facility at Argonne National Laboratory-West.
Although these 1997 rel eases are higher than previousyears, they are still considerably lessthan the annual
totals for the 1980s.
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Table 3-5 Radiological Gaseous and Airborne Emissionsat INEEL in 1997 (Curies)

Emission Type Radionuclide ® ANL-W Other Facilities at INEEL ° Total
Noble gases Argon-41 39 1,550 1,554
Krypton-85 3,579 — 3,579
Xenon-135 — 209 209
Krypton-88 — 35 35
Krypton-85m — 30 3.0
Xenon-133 — 34 34
Krypton-87 — 18 18
Xenon-138 — 0.8 0.8
Xenon-135m — 11 11
Airborne particul ates Rubidium-88 — 13 13
Rubidium-89 — 0.011 0.011
Cesium-138 — 0.069 0.069
Chromium-51 — 0.0056 0.0056
Sodium-24 — 0.014 0.0056
Cesium-137 — 0.0071 0.0071
Technetium-99m — 0.0022 0.0022
Antimony-125 — 0.000027 0.000027
Strontium-90 ¢ — 0.00070 0.00070
Plutonium-238 — 5.1x10° 5.1x10°
Plutonium-239 1.1x 107 1.5x10° 1.6 x 10°
Tritium, C-14, and Tritium (H-3) 23.0 403 426
lodine isotopes Carbon-14 — 0.91 0.91
lodine-129 — 0.058 0.058
lodine-131 — 0.0017 0.0017
lodine-133 — 0.00055 0.00055
Others 0.000039 0.0035 0.0035
Totals 3,606 1,990 5,596

Thetableincludesall radionuclideswith total releases greater than 107 curies. Vauesare not corrected for decay after release.
b FacilitiesincludeINTEC, the Test Reactor Area, Naval Reactor Facility, Central Facility Area, Radioactive Waste M anagement
Complex, and Power Burst Facility.

Rounded totals include small amounts from facilities not listed.

Parent-daughter equilibrium assumed.

Source: Evanset a. 1998.

[

d

3.2.3.2 Noise

Major noise emission sourceswithin INEEL include variousindustrial facilities, equipment, and machines.
Most INEEL industrial facilities are far enough from the site boundary that noise levels at the boundary
would not be measurable or would be barely distinguishable from background levels.

Existing INEEL -rel ated noises of public significance arefrom the transportation of peopleand materialsto and
from the site and in-town facilities via buses, trucks, private vehicles, helicopters, and freight trains. Noise
measurements recorded 15 meters (50 feet) from U.S. Route 20indicate that the sound level sfromtraffic range
from 64 to 86 decibel s A-weighted, and that the primary sourceisbuses (71 to 80 decibelsA-weighted). While
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few people reside within 15 meters (50 feet) of the roadway, the results indicate that INEEL traffic noise
might be obj ectionabl e to members of the public residing near principal highwaysor busy busroutes. Noise
level sal ong these routes may have decreased somewhat because of reductionsin empl oyment and busservice
at INEEL inthelast few years. The acoustic environment along the INEEL site boundary in rural areasand
at nearby areas away fromtraffic noiseistypical of arural location: the day-night average sound level isin
the range of 35 to 50 decibels A-weighted (DOE 1999h). The noise generated at INEEL is not propagated
at detectable levels off site, since al public areas are at least 2.5 kilometers (4 miles) away from site
facilities.

No distinguishing noise characteristics at ANL-W have beenidentified. ANL-W is9kilometers (5.6 miles)
from the site boundary; thus, the contributions from the area to noise levels at the site boundary are not
measurable.

3.24 Water Resources
3.2.4.1 Surface Water

Three intermittent streams drain the mountains near INEEL : Big Lost River, Little Lost River, and Birch
Creek (Figure 3-2). These intermittent streams carry snowmelt in the spring and are usualy dry by
midsummer. Several yearscan passbeforeany offsitewatersenter DOE property. BigLost River and Birch
Creek are the only streamsthat regularly flow onto the INEEL site. Little Lost River isusually dry by the
timeit reachesthe site because of upstream use of theflow for irrigation. None of the streamsflow fromthe
site to offsite areas. The Big Lost River discharges into the Big Lost River sinks, and there is no surface
discharge from these sinks (Barghusen and Feit 1995, DOE 1996c).

The Big Lost River has been classified by the State of 1daho for domestic and agricultural use, cold water
biota development, salmon spawning, primary and secondary recreation, and other special resource uses.
Surface waters, however, are not used for drinking water on the site, nor is effluent discharged directly to
them. Since INEEL facilities currently do not discharge directly to nor make withdrawals from these water
bodies, there are no surface water rightsissuesat INEEL. None of therivers have been classified asaWild
and Scenic River (DOE 19953, DOE 1996c¢).

A preliminary study of the 100-year peak flow for the Big Lost River has been completed by the U.S.
Geological Survey (USGS 1998). Additional studies of the 100-year and 500-year flood plains were
conducted by the Bureau of Reclamation for DOE (DOE 1999i).

There are no named streams within the ANL-W areaand no permanent, natural, surface water features near
thearea(ANL 1998a). Neither the 100-year flood nor flooding scenariosthat involve the failure of Mackay
Dam on the Big Lost River indicate that flood waterswould reach ANL-W (Koslow and Van Haaften 1986,
USGS 1998, DOE 1999i) (Figure 3-3).

Nonradiological Releases
ANL-W discharges 11,900,000 liters (3,140,000 gallons) per year of nonhazardous liquid waste to the
sewage pond and 68,000,000 liters (18,000,000 gallons) per year to theindustrial waste pond (ANL 1999b).

These are evaporation ponds and water levels may be controlled by land spreading if necessary (Cascade
Earth Sciences 1998).
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Radiological Releases

Table 3-6 summarizestheradioactiveliquid effluent released on siteduring 1997. Virtualy all of the 1997
radioactive liquid effluent was released from the Test Reactor Area into two hypalon plastic-lined
evaporation ponds which have been in use since August 1993. These ponds serve to prevent contaminant
percolation into the ground, thus minimizing contaminant dispersal. No radioactive liquid effluent was
released to the offsite environment from INEEL facilities during 1997. Routine injections of radioactive
liquid effluent into the Snake River Plain Aquifer ceased in 1984 (Evans et al. 1998).

Table 36 Radiological Liquid Effluent Released at INEEL in 1997 (Curies)

Radionuclide?® ANL-W Other Facilitiesat INEEL ° Total
Tritium (H-3) — 96.3 96.3
Chromium-51 — 24 24
Cobalt-60 — 0.4 0.4
Hafnium-181 — 0.081 0.081
Strontium-90 — 0.031 0.031
Cesium-137 — 0.017 0.017
Plutonium-239 — 0.0035 0.0035
Gross Beta® — 0.50 0.50
All others — 0.06 0.06
Total — 99.8 99.8

& Thetableincludesall radionuclides with total releases greater than 0.001 curies. Valuesare not corrected for decay after release.
b Facilities include INTEC and the Test Reactor Area.

¢ Gross beta assumed to be radioactive strontium.

Source: Evanset a. 1998.

3.2.4.2 Groundwater

Aquifers are classified by Federal and state authorities according to use and quality. The Federa
classifications include Class I, I, and Il groundwater. Class | groundwater is either the sole source of
drinking water or isecologically vital. ClassIIA and |IB are current or potential sources of drinking water
(or other beneficial use), respectively. Class |1l isnot considered a potential source of drinking water and
isof limited beneficial use.

The Snake River Plain aquifer is classified by the EPA as a Class | sole source aquifer. It lies below the
INEEL siteand coversabout 2,486,000 hectares (6,143,000 acres) in southeastern Idaho. Thisaquifer serves
asthe primary drinking water source in the Snake River Basin and is believed to contain 1.2 quadrillion to
2.5 quadrillion liters (317 trillionto 660 trillion gallons) of water. Recharge of the groundwater comesfrom
Henry’ sFork of the Snake River, BigLost River, Little Lost River, and Birch Creek. Rainfall and snowmelt
also contribute to the aquifer’ s recharge.

Groundwater generally flows laterally at arate of 1.5 to 6.1 meters (5 to 20 feet) per day. It emergesin
springs along the Snake River from Milner to Bliss, Idaho (DOE 1996c). Depth to the groundwater table
ranges from about 61 meters (200 feet) below ground in the northeast corner of INEEL to about 275 meters
(900 feet) in the southeast corner (DOE 1999i). Perched water tables (i.e., bodies of groundwater lying
above a more extensive aquifer) occur below the surface. These perched water tables tend to slow the
migration of pollutants that might otherwise reach the Snake River Plain aquifer.
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INEEL hasalargenetwork of monitoring wells—about 120in the Snake River Plain aquifer and another 100
drilled in the perched zone. The wells are used for monitoring to determine the compliance of specific
actionswith requirements of the Resource Conservation and Recovery Act (RCRA) and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as well as routine monitoring to
evaluate the quality of the water in the aquifer. The Snake River Plain aquifer is known to have been
contaminated with tritium; however, the concentration dropped 93 percent between 1961 and 1994, possibly
because of the elimination of tritium disposal, radioactive decay, and dispersion throughout the aquifer.
Other known contaminants include cesium-137, iodine-129, strontium-90, and nonradioactive compounds
such as trichloroethylene, chromium, and sodium. Components of nonradioactive waste have entered the
aquifer as a result of past waste disposal practices. Elimination of groundwater injection, except for
stormwater management and heat exchange, illustrates a change in disposal practices that has reduced the
amount of these constituents in the groundwater. Information on recent groundwater monitoring and
chemical analysisis presented in the annual site environmental report (Evans et a. 1998).

In 1997, INEEL used about 4.9 billion liters (1.3 billion gallons) per year fromthe Snake River Plain aquifer,
the only source of water at INEEL (DOE 1999a). This representslessthan 0.3 percent of the groundwater
withdrawn from that aquifer. DOE holds a Federal Reserved Water Right for the INEEL site that permits
apumping capacity of 2.3 cubic meters (80 cubic feet) per second with a maximum water consumption of
43 billion liters (11.4 billion gallons) per year. INEEL’s priority on water rights dates back to its
establishment in 1950 (DOE 1996¢).

All water used at ANL-W isgroundwater from the Snake River Plain aquifer. Thedepth of the groundwater
at ANL-W isapproximately 195 meters (640 feet) and the flow isgenerally to the south-southwest. ANL-W
uses approximately 188 million liters (49.6 million gallons) per year of water (ANL 1999b, Cascade Earth
Sciences 1998).

No significant levels of radioactivity are found in the production wells at ANL-W. Constituents measured
in the groundwater monitoring wellsin 1997 were all below regulatory levels (ANL 1998b).

3.25 Geology and Soils

INEEL islocated on the northwestern edge of the Eastern Snake River Plain that isbounded on the north and
south by north to northwest-tending mountains and valley of the Basin and Range Provence (DOE 1999a).
Theupper 1to 2 kilometers (0.6 to 1.2 miles) of the crust beneath INEEL iscomposed of interlayered basalt
and sediment. The sediments are composed of fine-grained silts that were deposited by wind; silts, sands,
and gravels deposited by streams; and clays, silts, and sands deposited in lakes. Rhyalitic (granite-like)
volcanic rocks of unknown thickness|ie beneath the basalt sediment sequence. Therhyolitic volcanic rocks
erupted between 6.5 and 4.3 million years ago (Barghusen and Feit 1995). Lava tubes, which could have
similar adverse effects as karst, occur in the INEEL area (Abbott, Crockett, and Moor 1997).

Within INEEL, economically viable sand, gravel, and pumice resources have been identified. Several
guarries have supplied these materials to various onsite construction projects. Geothermal resources are
potentially available in parts of the Eastern Snake River Plain, but neither of two boreholes drilled near
INTEC encountered rocks with significant geothermal potential.

The Arco Segment of the Lost River Fault terminates about 12 kilometers (7.5 miles) from the INEEL
boundary. The South Creek Segment of the Lemhi Fault terminates at the northwest boundary of the site.
Both segments are considered capable (Abbott, Crockett, and Moor 1997). A capable fault is one that has
had movement at or near the ground surfaceat | east oncewithin the past 35,000 years, or recurrent movement
within the past 500,000 years.
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The only recent earthquake activity recorded on or in the immediate vicinity of INEEL has been confined
to several small- magnitude microearthquakes (lessthan 1.5 on the Richter Scale) (Jackson et al. 1993). The
largest historic earthquake near INEEL took placein 1983, 107 kilometers (66 miles) to the northwest, near
Borah Peak in the Lost River Range. The earthquake had a moment magnitude of 6.9 with a ground
acceleration of 0.022 gto 0.078 g at INEEL (Jackson 1985). An earthquake with a maximum horizontal
acceleration of 0.15 g is calculated to have an annual probability of occurrence of 1 in 5,000 at a central
INEEL location (Barghusen and Feit 1995).

Basaltic volcanic activity occurred near INEEL from about 4 million to 2,100 years ago. Although no
eruptions have occurred on the Eastern Snake River Plain during recorded history, lavaflows of the Hell’s
Half Acre lavafield erupted near the southern INEEL boundary as recently as 5,400 years ago. The most
recent eruptions within the site area occurred about 2,100 years ago 30 kilometers (19 miles) southwest of
the site at the Craters of the Moon Wilderness Area. Five volcanic zones have been identified on INEEL.
Theestimated recurrenceinterval for vol canismin these zonesrangesfrom 16,000 to 100,000 years (Hackett
and Smith 1994).

Four basic soilscapesexist on INEEL : river-transported sedimentsdeposited on alluvial plains; fine-grained
sediments eroded into lake or playa basins; colluvial sediments originating from bordering mountains; and
wind-blown sediments over lavaflows. The alluvia deposits follow the courses of the modern Big Lost
River and Birch Creek. The playasoilsarelocated in the north-central part of the INEEL site. Thecolluvial
sedimentsarelocated along thewestern edge of thesite. Wind-blown sediments(silt and sand) coveringlava
plains occupy therest of the site’ slandscape (LMITCO 1997). Thethickness of surficial sedimentsranges
fromlessthan 0.3 meters (1 foot) at basalt outcrops east of INTEC to 95 meters (313 feet) near the Big L ost
River sinks (DOE 1999a). No prime farmland lies within the INEEL boundaries (DOE 1999h).

The nearest capable fault to ANL-W is the South Creek Segment of the Lemhi Fault, which is located
31 kilometers (19 miles) northwest of the site (Abbott, Crockett, and Moor 1997). ANL-W islocated within
the Axial Volcanic Zone, which hasan estimated recurrenceinterval for vol canism of 16,000 years (Hackett
and Smith 1994). Thesiteissituated within atopographically closed basin. Low ridgesof basalt found east
of the arearise as high as 30 meters (100 feet) above the level of the plain. Sediments cover most of the
underlying basalt on the plain, except where pressure ridgesform basalt outcrops (ANL 1999a). Soilsinthe
ANL-W area have been found to resemble the Pancheri-Polatis-Tenno series, which generally consists of
light brown-gray well-drained silty loamsto brown extremely stony loams (ANL 1998a, DOA 1973). Soils
are highly disturbed within developed areas of the site.

3.2.6 Ecological Resources

Ecological resources include terrestrial resources, wetlands, aquatic resources, and threatened and
endangered species. Material presented in this section, unless otherwise noted, is from the Storage and
Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement
(DOE 1996¢).

3.2.6.1 Terrestrial Resources

INEEL liesin acool desert ecosystem dominated by shrub-steppe communities. Most land within the siteis
relatively undisturbed and provides habitat for speciesnativeto theregion. Theimportance of thishabitat was
recently recognized when approximately 29,950 hectares (74,000 acres) located in the north central part of the
sitewere designated asthe INEEL Sagebrush Steppe Ecosystem Reserve (Figure 3-1) (DOE 1999g). Facilities
and operating areas occupy only 2 percent of INEEL. Although sagebrush communities occupy about
80 percent of INEEL, atotal of 20 plant communities have been identified (Figure 34). The interspersion
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of low and big sagebrush communitiesin the northern portion of INEEL and juniper communities located
in the northwestern and southeastern portions of the site are considered sensitive habitats. The former
provides critical winter and spring range for sage grouse and pronghorn, while the latter is important to
nesting raptors and songbirds. Riparian vegetation, primarily cottonwood and willow, along the Big Lost
River and Birch Creek al so provides nesting habitat for hawks, owls, and songbirds. Intotal, 398 plant taxa
have been documented on INEEL .

INEEL supports numerous animal species, including 2 amphibian, 11 reptile, 225 bird, and 44 mammal
species (ESRF 1999). Common animals on the INEEL site include the short-horned lizard, gopher snake,
sage sparrow, Townsend’ sground squirrel, and black-tailed jackrabbit. Important game animalsincludethe
sage grouse, mule deer, ek, and pronghorn. During some winters, 4,500 to 6,000 pronghorn, or about 30
percent of Idaho’ stotal population, may befound onthe INEEL site. Pronghorn wintering areas arelocated
in the northeastern portion of the site, in the area of the Big Lost River sinks, in the west-central portion of
the site aong the Big Lost River, and in the south-central portion of the site (DOE 1996¢). Hunting of
pronghorn and elk to control crop damage is permitted on site within 0.8 kilometers (0.5 miles) of the site
boundary (LMITCO 1997). Numerous raptors, such asthe golden eagle and prairie falcon, and carnivores,
such as the coyote and mountain lion, also are found on the INEEL site.

ANL-W is located within one of several sagebrush communities found on the INEEL site (Figure 3-4).
While sagebrush is present on undeveloped portions of the site, developed areas are nearly devoid of
vegetation. Wildlife use of developed portions of the site is negligible; however, surrounding areas do
provide natural habitat for a variety of wildlife. While elk and mule deer are the most important large
mammals present in the area, many of the common species discussed above also would be expected. The
ANL-W wastewater pond acts as an important source of water for wildlife found in the vicinity of the site
(Cieminski and Flake 1995).

3.2.6.2 Wetlands

National Wetland Inventory maps prepared by the U.S. Fish and Wildlife Service indicate that the primary
wetland areas on the INEEL site are associated with the Big Lost River, the Big Lost River spreading areas,
and the Big Lost River sinks (or playas) (Figure 3-2). Smaller isolated wetlands (less than 0.4 hectares
[1 acre]) also occur on the site (DOE 1996¢). The only areaof jurisdictional wetland isthe Big Lost River
sinks (Evans et al. 1998).

Wetland vegetation exists along the Big Lost River, which islocated 18 kilometers (11 miles) west of ANL-
W; however, thisvegetationisin poor condition because of recent yearsof only intermittent flows. TheBig
Lost River spreading areas and Big L ost River sinks are seasonal wetlands and are located 34 kilometers (21
miles) west-southwest and 23 kilometers (14 miles) northwest of ANL-W, respectively. These areas can
provide more than 809 hectares (2,000 acres) of wetland habitat during wet years. Within ANL-W itself,
small areas of intermittent marsh occur aong cooling tower blowdown ditches (Morris 1996).

3.2.6.3 Aquatic Resources

Aquatic habitat on the INEEL site is limited to the Big Lost River, Little Lost River, Birch Creek, and a
number of liquid-waste disposal ponds. All three streams are intermittent and drain into four sinksin the
north-central part of the site. Six species of fish have been observed within water bodies |ocated on the site
(ESRF 1999). Species observed in the Big Lost River include brook trout, rainbow trout, mountain
whitefish, speckled dace, shorthead sculpin, and kokanee salmon. The Little Lost River and Birch Creek
enter INEEL only during periods of high flow. Surveys of fish in these surface water bodies have not been
conducted. The liquid waste disposal ponds on the INEEL site, while considered aquatic habitat, do not
support fish.
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Thereisno natural aquatic habitat on or in the vicinity of the ANL-W site. The nearest such habitat is the
Big Lost River, whichislocated 18 kilometers (11 miles) west of the site. ANL-W waste disposal ponds do
not contain any fish populations, but do provide habitat for avariety of aquatic invertebrates (Cieminski and
Flake 1995).

3.2.6.4 Threatened and Endanger ed Species

Nineteen federally and state-listed threatened, endangered, and other specia status species may be found on
and inthevicinity of the INEEL site, 12 of which have been observed at the site (see Table 3-1 of the Sorage
and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement
[DOE 1996¢]). Two of these speciesarefederally and/or state-listed. Thebald eagleislisted by theU.S. Fish
and Wildlife Service as threatened and by the State of 1daho as endangered. The peregrine falconislisted by
the state as endangered. The bald eagle rarely has been seen in the western and northern portions of INEEL.
The peregrine falcon is an infrequent visitor to the site. The occurrence of the gray wolf (listed endangered,
experimental populations) on the INEEL site is unverified. No critical habitat for threatened or endangered
species, as defined in the Endangered Species Act, exists on the INEEL site.

The ANL-W areawas surveyed in 1996 for threatened, endangered, and specia status species (Morris 1996).
The only listed species observed were the peregrine falcon and the loggerhead shrike. While no peregrine
facon nests were found near ANL-W, one perigrene falcon was observed perched on a power line
1.5 kilometers (0.9 miles) from the site. The loggerhead shrike, which is listed by Idaho as a species of
concern, has been seen on numerous occasionsin thevicinity of thesite. Thegray wolf (state endangered) and
the pigmy rabbit and Townsend’ s big-eared bat (state species of concern) were not identified in the vicinity of
ANL-W duringthesurveys. Inaddition, no federally or state-listed plantswerefound in the vicinity of thesite.
Consultation has been conducted with both the U.S. Fish and Wildlife Service and the State.

3.27 Cultural and Paleontological Resources

Cultural resources are human imprints on the landscape and are defined and protected by a series of Federa
laws, regulations, and guidelines. INEEL has a well-documented recording of cultural and paleontological
resources. Guidance for the identification, evaluation, and management of these resourcesisincluded in the
Idaho National Engineering Laboratory Management Planfor Cultural Resources(Final Draft) (Miller 1995).
Past studies, which covered 4 percent of the site, identified 1,506 cultural resource sites and isolated finds,
including 688 prehistoric sites, 38 historic sites, 753 prehistoricisolates, and 27 historicisolates (DOE 1996c).
As of January 1998, approximately 7 percent of INEEL has been surveyed, raising the number of potentially
significant archaeological sitesto 1,839 (DOE 1999a). Most surveys have been conducted near major facility
areasin conjunction with modification, demoalition, or abandonment of site facilities.

3.2.7.1 Prehistoric Resources

Prehistoric resources are physical properties remaining from human activities that predate written records.
Prehistoric resources identified at INEEL are generally reflective of Native American hunting and gathering
activities. Resources appear to be concentrated along the Big Lost River and Birch Creek, atop buttes, and
within cratersor caves. They includeresidential bases, campsites, caves, hunting blinds, rock alignments, and
limited-activity locations such aslithic and ceramic scatters, hearths, and concentrations of fire-affected rock.
Mosgt sites have not been evaluated formally for nomination to the National Register, but are considered to be
potentialy eligible. Given the rather high density of prehistoric sites at INEEL, additional sites are likely to
be identified as surveys continue.

Themost recent cultural resource survey conducted near ANL-W took placein 1996 and covered an areato
the south of the site that had been burned over by awildfire and was proposed for revegetation (CEEA 1996).
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A total of 12 isolated finds and 2 archaeological sites were located. Isolated finds include items such as
pieces of Shoshone brownware pottery and projectile points. The archaeological sites include projectile
points, scrappers, and volcanic glassflakes. Areaswithinthefenced portion of ANL-W arehighly disturbed
and are not likely to yield significant archaeol ogical material.

3.2.7.2 Historic Resources

Thirty-eight historic sites and 27 historic isolates have been identified at INEEL. These resources are
representative of European-American activities, including fur trapping and trading, immigration,
transportation, mining, agriculture, and homesteading, as well as more recent military and
scientific/engineering research and devel opment activities. Examplesof historicresourcesinclude Goodal€' s
Cutoff (aspur of the Oregon Trail), remnants of homesteads and ranches, irrigation canals, and avariety of
structures from the World War Il era. EBR-I, the first reactor to achieve a self-sustaining chain reaction
using plutonium instead of uranium as the principal fuel component, islisted on the National Register and
isdesignated aNational Historic Landmark. Many other INEEL structuresbuilt between 1949 and 1974 are
considered eligible for the National Register because of their exceptional scientific and engineering
significance and their mgjor role in the development of nuclear science and engineering since World War
I1. Additional historic sites are likely to exist in unsurveyed portions of INEEL.

A number of recent itemsincluding farm implements, a belt buckle, broken glass, and alarge scattering of
cans have been found in the vicinity of ANL-W (CEEA 1996). EBR-II has been designated asan American
Nuclear Society Historical Landmark (DOE 1997c). Consultation hasbeen conducted with the StateHistoric
Preservation Office.

3.2.7.3 Native American Resources

Native American resources at INEEL are associated with the two groups of nomadic hunters and gatherers
that used the region at the time of European-American contact: the Shoshone and Bannock. Both of these
groups used theareathat now encompassesINEEL asthey harvested plant and animal resourcesand obsidian
from Big Southern Butte or Howe Point. Because INEEL is considered part of the Shoshone-Bannock
Tribes ancestral homeland, it contains many localities that are important for traditional, cultural,
educational, and religious reasons. This includes not only prehistoric archaeological sites, which are
important in areligious or cultural heritage context, but also features of the natural landscape and air, plant,
water, or animal resourcesthat have special significance. Thevalue of certain areason the INEEL sitewas
recognized in the 1994 Memor andum of Agreement with the Shoshone-Bannock Tribes (DOE 1994a), which
provides Tribal members accessto the Middle Butte areato perform sacred or religious ceremonies or other
educational or cultural activities.

Although prehistoric Native American resources have been found in thevicinity of ANL-W (seePrehistoric
Resources), the 1994 Memorandum of Agreement with the Shoshone-Bannock Tribes (DOE 1994a) does
not affect the site (DOE 1997c). Consultation has been conducted with the Shoshone and Bannock Tribes.

3.2.7.4 Paleontological Resour ces

Paleontological resourcesarethe physical remains, impressions, or traces of plantsor animalsfrom aformer
geologicage. Theregionencompassing INEEL hasabundant and varied pal eontol ogical resources, including
plant, vertebrate, and invertebrate remainsfrom soils; |ake and river sediments; and organic materialsfound
in caves and archaeological sites. Vertebrate fossils recovered from the Big Lost River flood plain consist
of isolated bones or teeth from large mammal's of the Pleistocene or Ice Age. Fossils have been recorded in
the vicinity of the Naval Reactors Facility, and a single mammoth tooth was salvaged during the excavation
of apercolation pond immediately south of INTEC. Occasional fossil mammoth, horse, and camel skeletal
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elementshavebeenretrieved fromtheBig L ost River diversion dam and the Radioactive Waste M anagement
Complex on the southwestern side of INEEL, and from river and alluvial fan gravels and Lake Terreton
sediments near Test Area North (Abbott, Crockett, and Moor 1997). Intotal, 24 paleontological localities
have been identified at INEEL (Miller 1995).

Paleontological resourceswerenot foundintheimmediatevicinity of ANL-W during arecent archaeological
survey (CEEA 1996).

3.2.8 Socioeconomics

Statistics for employment and economy are presented for the regional economic area, which encompasses
13 countiesaround INEEL locatedin|daho and Wyoming. Statisticsfor popul ation and housing, community
services, and local transportation are presented for the region of influence. The region of influenceis a
4-county areain Idaho inwhich 94.4 percent of all INEEL employeesreside (Table3-7). In 1997, thetotal
INEEL employment was 8,291 persons (5.5 percent of the regional economic area civilian labor force).

Table 3-7 Distribution of Employees by Place of Residencein the INEEL Region of Influence,

1997
County Number of Employees Total Site Employment (Percent)
Bonneville 5,553 67
Bingham 1,077 13
Bannock 615 7.4
Jefferson 583 7
Region of influence total 7,828 94.4

Source: DOE 1999h.

3.2.8.1 Regional Economy Char acteristics

Between 1990 and 1996, the civilian labor force in the regional economic areaincreased 26 percent to the
1996 level of 150,403. In 1996, the annual unemployment average in the regional economic area was
4.8 percent, dlightly less than the annual unemployment average for Idaho (5.2 percent) and Wyoming
(5 percent).

In 1995, service activities represented the largest sector of employment in the regional economic area
(27.1 percent). Thiswasfollowed by retail trade (20.4 percent) and government (19.5 percent). Thetotals
for these employment sectorsin Idaho were 21.5 percent, 19.6 percent, and 18.7 percent, respectively. The
totals for these employment sectors in Wyoming were 21.1 percent, 20.8 percent, and 25 percent,
respectively.

3.2.8.2 Population and Housing

In 1996, the region of influence population totaled 213,547. Between 1990 and 1996 the region of influence
populationincreased by 10.6 percent, compared witha 17.5 percent increasein Idaho’ spopulation. Between
1980 and 1990 the number of housing unitsin the region of influence increased by 6.7 percent, compared
with a 10.2 percent increase in Idaho (DOE 1999h). The total number of housing units in the region of
influencefor 1990 was69,760. 1n 1995, thetotal number of owner and renter housing unitswithintheregion
of influence was 74,600 (DOE 19964). The 1990 region of influence homeowner vacancy rate was 2.1
percent, compared with ldaho’s rate of 2 percent. The region of influence renter vacancy rate was
8.3 percent, compared with Idaho’ s rate of 7.3 percent.
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3.2.8.3 Community Services

Community servicesinclude public education and public safety. In 1997, school districts providing public
educationinthe INEEL region of influence were operating at capacities of between 50 to 100 percent. Total
student enrollment in the INEEL region of influence in 1997 was 50,168, and the student-to-teacher ratio
averaged 18.8to 1. In 1990, the average student-to-teacher ratio for Idaho was 12.8 to 1. In 1997, atotal
of 475 sworn police officers were serving the four-county region of influence. The average INEEL region
of influenceofficer-to-popul ation ratiowas 2.2 officersper 1,000 persons. Thiscompareswiththe 1990 state
average of 1.5 officers per 1,000 persons.

3.2.8.4 Local Transportation

Vehicular accessto INEEL is provided by U.S. Routes 20 and 26 to the south and State Routes 22 and 33
to the north. U.S. Routes 20 and 26 and State Routes 22 and 33 all share rights-of-way west of INEEL
(Figure 3-1). DOE shuttle vans provide transportation between INEEL facilities and Idaho Falls for DOE
and contractor personnel. The major railroad in the region of influenceisthe Union Pacific Railroad. The
railroad’ s Blackfoot-to-Arco Branch providesrail serviceto the southern portion of INEEL. A DOE-owned
spur connects the Union Pacific Railroad to INEEL by ajunction at Scovill Siding. There are no navigable
waterways within the region of influence capable of accommodating waterborne transportation of material
shipmentsto INEEL. Fanning Field in Idaho Fallsand Pocatello Municipal Airport in Pocatello provide jet
air passenger and cargo service for both national and local carriers.

3.2.9 Environmental Justice

Under Executive Order 12898, Federal Actionsto Address Environmental Justice in Minority Populations
and Low-Income Populations, Federal agenciesareresponsiblefor identifying and addressing the possibility
of disproportionately high and adverse health or environmental effects of programsand policieson minority
and low-income populationsin potentially affected areas. Minority populationsrefer to all people of color,
exclusive of white non-Hispanics. Low-income populations refer to households whose incomes are below
the Federal poverty threshold. In the case of INEEL, the potentially affected area includes only parts of
central Idaho.

The 1990 census data show that the percentage of minorities within the contiguous United States was
24.1 percent, while within the State of Idaho it was 7.7 percent. The dataalso show that 13.1 percent of the
incomes within the United States were below the poverty threshold. Within Idaho, 13.3 percent of the
incomes were below the poverty threshold.

The potentially affected area surrounding ANL-W is defined by a circle with an 80-kilometer (50-mile)
radius centered at latitude 43°35'41.7" N, longitude 112°39'18.7" W. Thetota population residing within
that areain 1990 was 180,582. The proportion of this population that was considered minority was 8.7
percent. At the time of the 1990 census, Hispanics and Native Americans were the largest minority groups
within that area, constituting 5.2 percent and 2.2 percent of the total population, respectively. Asians
constituted about 1 percent and Blacks about 0.3 percent.

A breakdown of incomesin the potentially affected areaalsoisavailable from the 1990 censusdata. At that
time, the poverty threshold was $9,981 for afamily of three with one related child under 18 years of age.
A total of 25,046 persons (15 percent of the total population) residing within the potentially affected area
around ANL-W reported incomes below that threshold.
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3.2.10 Existing Human Health Risk

Public and occupational health and safety issuesinclude the determination of potentially adverse effectson
human health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.2.10.1 Radiation Exposure and Risk

Major sourcesand | evel sof background radiation exposuretoindividualsinthevicinity of INEEL areshown
in Table3-8. Annual background radiation dosesto individuals are expected to remain constant over time.
The total dose to the population, in terms of person-rem, changes as the population size changes.
Background radiation doses are unrelated to INEEL operations.

Table 3-8 Sources of Radiation Exposureto Individualsin the INEEL Vicinity Unrelated to
INEEL Operations

Source | Effective Dose Equivalent (millirem per year)

Natural Background Radiation 2

Cosmic radiation 48

External terrestrial radiation 74

Internal terrestrial/cosmogenic radiation 40

Radon in homes (inhaled) 200 ¢
Other Background Radiation °

Diagnostic x-rays and nuclear medicine 53

Weapons test fallout lessthan 1

Air travel 1

Consumer and industrial products 10
Total 427

2 Evanset al. 1998.
® An average for the United States.
¢ NCRP 1987.

Releases of radionuclides to the environment from INEEL operations provide another source of radiation
exposuretoindividualsinthevicinity of INEEL. Typesand quantitiesof radionuclidesreleased from INEEL
operationsin 1997 are listed in the Idaho National Engineering Laboratory Ste Environmental Report for
Calendar Year 1997 (Evanset al. 1998). Thedosesto the public resulting from these rel eases are presented
in Table 3-9. These doses fall within radiological limits per DOE Order 5400.5, Radiation Protection of
the Public and the Environment, and are much lower than those of background radiation.

Using arisk estimator of 500 |atent cancer deaths per 1 million person-rem to the public (see Appendix E),
thefatal cancer risk to the maximally exposed member of the public dueto radiological releasesfrom INEEL
operationsin 1997 is estimated to be 1.1 x 108, That is, the estimated probability of this person dying of
cancer at some point in the future from radiation exposure associated with one year of INEEL operationsis
lessthan 2 in 100 million. (It takes several to many years from the time of radiation exposure for a cancer
to manifest itself.)
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Table 3-9 Radiation Dosesto the Public From Normal INEEL Operationsin 1997
(Total Effective Dose Equivalent)

Atmospheric Releases Liquid Releases Total

Members of the Public Standard ® Actual Standard ® Actual Standard® | Actual
Maximally exposed offsite individual 10 0.021 4 0 100 0.021
(millirem)
Population within 80 kilometers (50 miles) None 0.23 None 0 100 0.23
(person-rem) °
Averageindividual within 80 kilometers
(50 miles) (millirem) © None 0.0019 None 0 None 0.0019

& The standards for individuals are given in DOE Order 5400.5. As discussed in that Order, the 10-millirem per year limit from
airborne emissionsis required by the Clean Air Act, and the 4-millirem per year limit isrequired by the Safe Drinking Water Act.
For thisEIS, the 4-millirem per year valueis assumed conservatively to bethelimit for the sum of dosesfrom al liquid pathways.
Thetotal dose of 100 millirem per year isthe limit from all pathways combined. The 100-person-rem value for the populationis
given in the proposed 10 CFR 834, Radiation Protection of the Public and Environment; Proposed Rule, as published in
58 FR 16268. If the potential total dose exceedsthe 100 person-rem value, the contractor operating thefacility isrequired to notify
DOE.

® About 121,400 in 1997.

¢ Obtained by dividing the population dose by the number of people living within 80 kilometers (50 miles) of the site.

Source: Evanset a. 1998.

According to the samerisk estimator, 0.0012 excess|latent fatal cancersare projectedinthe population living
within 80 kilometers (50 miles) of INEEL from normal operations in 1997. To place this number in
perspective, it may be compared with the number of fatal cancers expected in the same population from all
causes. The 1995 mortality rate associated with cancer for the entire U.S. population was 0.2 percent per
year. Based on this mortality rate, the number of |atent fatal cancers expected during 1997 from all causes
in the population living within 80 kilometers (50 miles) of INEEL was 243. This expected number of fatal
cancersis much higher than the 0.00012 fatal cancers estimated from INEEL operationsin 1997.

INEEL workersreceivethe same dose asthe general public from background radiation, but they also receive
an additional dose from working in facilities with nuclear materials. The average dose to the individual
worker and the cumulative dose to all workers at INEEL from operations in 1997 are presented in
Table 3-10. These doses fall within the radiological regulatory limits of 10 CFR 835 (DOE 1995a).
According to a risk estimator of 400 |latent fatal cancers per 1 million person-rem among workers (see
Appendix E), the number of projected fatal cancers among INEEL workersfrom normal operationsin 1997
is0.046. Therisk estimator for workersis lower than the estimator for the public because of the absence
from the work force of the more radiosensitive infant and child age groups.

Table 3-10 Radiation Dosesto Workers From Normal INEEL Operationsin 1997
(Total Effective Dose Equivalent)

Onsite Releases and Direct Radiation

Occupational Personnel Standard ® Actual

Average radiation worker (millirem) None® 101°
Total workers (person-rem) ¢ None 115°

The radiological limit for an individua worker is 5,000 millirem per year. However, DOE's god is to maintain radiological
exposure as low asis reasonably achievable. Therefore, DOE has established an administrative control level of 2,000 millirem
per year (DOE Order N 441.1); the site must make reasonable attempts to maintain individual worker doses below thislevel.
No standard is specified for an “average radiation worker”; however, the maximum dose that this worker may receiveis limited
to that given in footnote “a.”

¢ Doesnot include dosesreceived at the Naval Reactors Facility. Theimpacts associated with thisfacility fall under thejurisdiction
of the Navy as part of the Nuclear Propulsion Program.

1,141 workers with measurable doses in 1997.

Sources: DOE 19953, DOE 1998d.

d
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A moredetailed presentation of the radiation environment, i ncluding background exposuresand radiol ogical
releases and doses, is presented in the Idaho National Engineering and Environmental Laboratory Ste
Environmental Report for Calendar Year 1997 (Evans et al. 1998). The concentrations of radioactivity in
various environmental media (including air, water, and soil) in the site region (on and off the site) also are
presented in that report.

External radiation doses and concentrations of plutoniumin air have been measured at ANL-W. Theonsite
doseismeasured for comparison against natural background |evelsmeasured at offsite control locations; the
numerical differences in these measurements may be directly attributable to radiological sources that are
located in the vicinity of the onsite measurement location. In 1997, the annual average dose within the area
was about 144 millirem. Thisisabout 5 millirem higher than the average dose measured at offsite control
locations. Concentrationsin air of plutonium-239 and plutonium-240 in 1996 were 3.4 x 10™® microcuries
per milliliter. Thisvalueis essentially the same as those measured at an offsite control location. Finally,
concentrationsin air of gross alpha and betaradiation at ANL-W are 6.0 x 10*® microcuries per milliliter
and 2.0 x 10" microcuries per milliliter, respectively. These alpha and beta radiation concentrations are
essentially the same as those measured at offsite control locations (Evans et al. 1998).

3.2.10.2 Chemical Environment

Table 3-2identifiesthe hazardous (i.e., carcinogenic and toxic/noncarcinogenic) chemical sthat are emitted
totheair at INEEL. Thelistincludesonly those chemicalsthat have ambient air quality standardsand would
beemitted under any one of the alternativesanalyzed inthisElS. Theseinclude 1,3-butadiene, acetaldehyde,
acrolein, benzene, cadmium, formal dehyde, toluene, and xylene.

Health impacts on the public may occur by inhaling air containing hazardous chemicals, ingesting
contaminated drinking water or food, and direct exposure (skin contact). The primary health impacts from
exposureto hazardous chemicalsare from inhalation. Two major health effectsare observed fromthelisted
chemicals, the carcinogenic effect and the noncarcinogenic effect. These are presented below.

Carcinogenic Effects: These effects are estimated as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to the potential carcinogen. This could be
incremental or excessindividual lifetime cancer risk.

Noncar cinogenic Effects: These effects are determined by the ratio between the calculated, or measured,
concentration of the chemical inthe air and the reference concentration or dose. Thisratio isknown asthe
hazard quotient. Hazard quotients for noncarcinogens are summed to obtain the hazard index. If the hazard
index islessthan 1, then no adverse health effects are expected.

For some chemicals where the weight of evidence isweak and carcinogenecity is not well established, the
impacts of both cancer and noncancer effects are determined. Table 3-11 summarizes the baseline
hazardous chemical impacts to the public. This table lists only those chemicals for which reference
concentrationsfor cancer or toxicity areavail ablefromthelntegrated Risk Information System. Thebaseline
concentrations are estimates of the highest existing concentrations and represent the highest concentrations
to which individuals from the public could be exposed under normal operations (excluding accident
conditions). These concentrations arein compliance with applicable guidelines. Additional information on
estimating the health impacts of hazardous chemicalsis presented in Appendix E, Section E.5.

The exposure of workersto hazardous chemicals varies among facilities and the operationd activities, and the
availableinformationisinsufficient for ameaningful estimate of impacts. Workersare protected by adherence
to the Occupational Health and Safety Administration (OSHA) and EPA standards that regulate workplace
atmospheric and drinking water concentrations of potentially hazardous chemicals. Monitoring the frequency
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and theamount of chemicalsreleased in operational processes ensuresthat these standards are not exceeded.

Further, DOE requiresthat the environment in the workpl ace be asfree as possi bl e from recognized hazards
that cause, or are likely to cause, illness or physical harm. Therefore, workplace conditions at INEEL are
substantially better than required by standards.

Table 3-11 Hazardous Chemical Impactsto the Public from Existing Activitiesat INEEL

Chemical Hazard Quotient Cancer Risk
1,3-Butadiene Not applicable 2.8x 107
Acetaldehyde 0.0002 2.4 x10%
Acrolein 0.01340 Not applicable
Cadmium Not applicable 7.5x 10%
Benzene Not applicable 2.4x 107
Formaldehyde Not applicable 1.6 x 107
Toluene Lessthan 0.01 Not applicable
Hazard Index Less than 0.0236 Not applicable

Source:  DOE 19954, or dispersion modeling.

3.2.10.3 Health Effects Studies

Epidemiological studieswere conducted on communitiessurrounding INEEL to determinewhether thereare
excess cancersin the general population. Two of these are described in more detail in Appendix M.4.4 of
the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (DOE 1996¢). No excess cancer mortality was reported, and although excess cancer
incidence was observed, no association with INEEL was established. A study by the State of Idaho
completed in June 1996 found excess brain cancer incidence in the six counties surrounding INEEL, but a
follow-up survey concluded that, “ There was nothing that clearly linked all these casesto one another or any
onething” (DOE 1996¢).

No occupational epidemiological studies have been completed at INEEL to date, but several worker health
studies were initiated recently at INEEL and another is almost complete. Researchers from the Boston
University School of Public Health, in cooperation with the National Institute of Occupational Safety and
Headlth, are investigating the effects of work force restructuring (downsizing) in the nuclear weapons
industry. Thehealth of displaced workerswill be studied. Under aNational Institute of Occupational Safety
and Health cooperative agreement, the epidemiologic evaluation of childhood leukemia and paternal
exposure to ionizing radiation now includes INEEL as well as other DOE sites. Another study begun in
October 1997, Medical Surveillance for Former Workers at INEEL, is being carried out by a group of
investigators consisting of the Qil, Chemical, and Atomic Workers|nternational Union; Mount Sinai School
of Medicine; the University of Massachusettsat Lowell; and Alice Hamilton College. A mortality study of
thework forceat INEEL being conducted by National Institute of Occupational Safety and Healthispending
publication. DOE hasimplemented an epidemiol ogic surveillance program to monitor the health of current
INEEL workers. A discussion of this program is given in Appendix M.4.4 of the Sorage and Disposition
of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Satement (DOE 1996c¢).

3.2.10.4 Accident History

DOE conducted astudy, theldaho National Engineering Laboratory Historical Dose Evaluation, to estimate
the potential offsite radiation doses for the entire operating history of INEEL (DOE 1996¢). Releases
resulted from avariety of tests and experimentsaswell asafew accidentsat INEEL. The study concluded
that these rel eases contributed to the total radiation dose during test programs of the 1950s and early 1960s.
The frequency and size of releases has declined since that time. There have been no serious unplanned or
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accidental releases of radioactivity or other hazardous substances at INEEL facilitiesin the last 10 years of
operation.

3.2.10.5 Emergency Preparedness

Each DOE site has established an emergency management program that would be activated in the event of
an accident. Thisprogram has been devel oped and maintai ned to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes emergency planning, training, preparedness, and response.

Government agencies whose plans are interrelated with the INEEL Emergency Plan for Action include the
State of 1daho; Bingham, Bonneville, Butte, Clark, and Jefferson counties; the Bureau of Indian Affairs; and
the Fort Hall Indian Reservation. INEEL contractors are responsible for responding to emergencies at their
facilities. Specifically, the emergency action director is responsible for recognition, classification,
notification, and protective action recommendations. At INEEL, emergency preparednessresourcesinclude
fire protection from onsite and offsite locations and radiol ogical and hazardous chemical material response.
Emergency response facilities include an emergency control center at each facility, at the INEEL warning
communication center, and at the INEEL site emergency operations center. Seven INEEL medical facilities
are available to provide routine and emergency service. In addition, DOE has specified actions to be taken
at all DOE sites to implement lessons learned from the emergency response to an accidental explosion at
Hanford in May 1997.

3.2.11 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal
of waste generated from ongoing DOE activities. Thewasteismanaged using appropriatetreatment, storage,
and disposal technologies, and is in compliance with all applicable Federal and state statutes and DOE
Orders.

3.2.11.1 Wastelnventoriesand Activities

INEEL manages the following types of waste: high-level radioactive, transuranic, mixed transuranic, low-
level radioactive, mixed, hazardous, and nonhazardous. Waste generation rates and the inventory of stored
waste from activitiesat INEEL are provided in Table 3-12. The INEEL waste management capabilitiesare
summarized in Table 3-13. More detailed descriptions of the waste management system capabilities at
INEEL are included in the Storage and Disposition of Weapons-Usable Fissile Materials Final
Programmatic Environmental | mpact Statement (DOE 1996c¢) and the Programmatic Spent Nuclear Fuel EIS
(DOE 19953).

The EPA placed INEEL on the National Priorities List* on December 21, 1989. In accordance with
CERCLA, DOE entered into a Consent Order with the EPA and the State of 1daho to coordinate cleanup
activitiesat INEEL under onecomprehensivestrategy. Thisagreement integrates DOE’' sCERCLA response
obligations with RCRA corrective action obligations. Aggressive plans are in place to achieve early
remediation of sites that represent the greatest risk to workers and the public. The goa is to complete
remediation of contaminated sitesat INEEL to support delisting fromthe National PrioritiesList by the year
2019 (DOE 1996c). More information on regulatory requirements for waste disposal is provided in
Chapter 5.

3The National Priorities List is a list of those sites requiring cleanup that appear to have the most serious threat to public
health or the environment due to the release of hazardous substances. Thelist is promulgated by the EPA under CERCLA.
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Table 3-12 Waste Generation Rates and Inventoriesat INEEL

i

Includes 760 cubic meters that are recyclable.
Generally, hazardous and nonhazardous waste is not held in long-term storage.
Projected annual average generation amounts for 1997 to 2006.

Note: To convert from cubic meters to cubic yards, multiply by 1.31.
Sources. Given in footnotes b through g, above.

Generation Rate
Waste Type (cubic meters per year) Inventory (cubic meters)
High-level radioactive 0°? 4,000°
Transuranic 02c 65,000 ¢
Low-level radioactive 6,400 © 6,000
Mixed ¢ 230 1,700
Hazardous 835¢h Not applicable’
Nonhazardous
Liquid 2,000,000 &} Not applicable’
Solid 62,000 © Not applicable’
2 Refer to the text.
> INEEL 1999b. Theinventory is calcined high-level radioactive waste.
¢ Moor and Peterson 1999.
¢  DOE 1995a
¢ LMITCO 1998.
" Bright 1999.
9 DOE 1998c.
h
|

Table 3-13 Waste M anagement Capabilitiesat INEEL

Applicable Waste Type
Mixed Non-
Facility Name/Description Capacity Status HLW | TRU | TRU | LLW | Mixed | Haz | Haz
Treatment Facility (cubic meters per year except as otherwise specified)

INTEC High-Efficiency 0.21 On-line X X
Particul ate Air Filter Leach,
cubic meters per day

INTEC Debris Treatment and 88 Waiting X X
Containment, cubic meters for Part B
per day Permit

Advanced Mixed Waste 6,500 Planned X X
Treatment Project for 2003

INTEC New Waste Calcining 248 On-line X X

Facility

ANL-W Remote Treatment 42 Planned X X X X
Facility for 2000

ANL-W Hot Fuel Examination 37 On-line X X
Facility Waste
Characterization Area

INTEC Waste Immobilization 48 Planned X X X
Facility for 2020

INTEC Liquid Effluent 11,365 On-line X
Treatment and Disposal
Facility

INTEC High-Level Radioactive 6,138 On-line X X X

Waste Evaporator

INTEC Process Equipment 13,000 On-line X X X
Waste Evaporator
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Applicable Waste Type

Mixed Non-
Facility Name/Description Capacity Status HLW | TRU | TRU | LLW | Mixed | Haz | Haz
ANL-W Sodium Processing 698 On-line X
Facility
Test Area North Cask 11 On-line X
Dismantlement
Waste Reduction Operations 1,149 Planned X X
Complex - Debris Sizing, for 2000
kilograms per hour
Waste Reduction Operations 2,257 Planned X
Complex - for 1999
Macroencapsulation,
kilograms per hour
Waste Reduction Operations 7.6 On-line X
Complex - Stabilization, cubic
meters per day
Waste Experimental Reduction 49,610 On-line X X X
Facility
INTEC Sewage Treatment Plant 3,200,000 On-line X
Storage Facility (cubic meters)
INTEC Tank Farm 12,533 On-line X2 X X
INTEC Calcine Bin Sets 6,950 On-line X
ANL-W Radioactive Sodium 75 On-line X X
Storage
ANL-W Sodium Components 200 On-line X
Maintenance Shop
ANL-W Radioactive Scrap and 193 On-line X X X X
Waste Storage
ANL-W EBR-1l Sodium Boiler 64 On-line X
Drain Tank
ANL-W Hot Fuel Examination 37 On-line X X
Facility Waste
Characterization Area
INTEC Fluorinel Dissolution 25 On-line X X
Process High-Efficiency
Particulate Air Filter Storage
INTEC New Waste Calcining 56 On-line X X
Facility High-Efficiency
Particulate Air Filter Storage
INTEC Chemical Processing 45 On-line X X
Plant-1619 Storage
INTEC Chemical Processing 8,523 On-line X X
Plant-1617 Staging
Radioactive Waste Management 64,900 On-line X X X X
Complex Transuranic Storage
Area®
Radioactive Waste Management 112,400 On-line X X X X
Complex Waste Storage ®
Radioactive Waste Management 100 On-line X
Complex Intermediate-L evel
Storage
Waste Reduction Operations 129 On-line X X

Complex Power Burst
Facility Mixed Waste Storage
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Applicable Waste Type
Mixed Non-
Facility Name/Description Capacity Status HLW | TRU | TRU | LLW | Mixed | Haz | Haz
Portable storage at Special 237 On-line X X
Power Excursion Reactor
Test IV
Power Burst Facility Waste 685 On-line X X
Experimental Reduction
Facility Waste Storage
Building
Test Area North 647 Waste 104 On-line X X
Storage
Test Area North 628 Specific 125 On-line X X
M anufacturing Complex
Container Storage
Disposal Facility (cubic meters per year)
Radioactive Waste Management 37,700 On-line X
Complex Disposal Facility
Central Facilities Area Landfill 48,000 On-line X
Complex

Percolation ponds 2,000,000 On-line X

HAZ = hazardous waste, HLW = high-level radioactive waste, LLW = low-level radioactive waste, TRU = transuranic waste

& Sodium-bearing waste.

® For these facilities, the low-level radioactive waste and mixed waste are considered al pha-contaminated low-level radioactive
waste and al pha-contaminated mixed waste (waste containing between 10 and 100 nanocuries of apha activity per gram).

Sources.  DOE 1999f, DOE 1999h.

3.2.11.2 High-Level Radioactive Waste

High-level radioactivewaste at INEEL wasgenerated in the process of extracting useful i sotopesfrom spent
nuclear fuel at INTEC. Most of this fuel was from the Naval Reactors Program. Most agueous solutions
from spent nuclear fudl processing and isotope extraction were concentrated by evaporation and separated
into low- and high-level radioactive waste streams in the Process Equipment Waste Evaporator. Theliquid
high-level radioactive waste was stored in subsurface tanks and then transformed by calcination into solid
metal oxidesin agranular form. This calcination was completed in February 1998. The calcine is stored
in stainless stedl binsin near-surface concrete vaults where it awaits further processing into aform suitable
for emplacement in a Federal repository. INEEL will meet the requirements of a December 1991 Consent
Order with the State of |daho and the EPA to ceasethe use of existing storage tankswithout constructing new
tanks. Subsequently, the calcined waste will be treated to meet RCRA provisions on a schedule to be
negotiated with the State of Idaho under the Federal Facilities Compliance Act.

Although sodium-bearing waste is not high-level radioactive waste as specified in the Nuclear Waste Policy
Act of 1982, it has been managed historically as high-level radioactive waste at INEEL. Thisis because
some of the physical and chemical properties of these two waste types are similar, e.g., both are acidic and
both contain similar radionuclides, including transuranics (DOE 1999i). About 5,300 cubic meters (1.4 x
10° gallons) of liquid sodium-bearing waste remaininthe INTEC Tank Farm. It isanticipated that thiswaste
will be calcined in the New Waste Calcining Facility and then be treated to meet RCRA provisions.

3.2.11.3 Transuranic Waste
Transuranic waste generated since 1972 is segregated into contact-handled and remote-handled categoriesand

stored at the Radi oactive Waste M anagement Complex in aform designed for eventual retrieval (DOE 1996c¢).
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Sometransuranic waste al so is stored at the Radioactive Scrap and Waste Facility at ANL-W (DOE 1995a).
There is very little transuranic waste generated at INEEL. Most of the transuranic waste in storage was
received from the Rocky Flats Environmental Technology Site (DOE 1996a). Transuranic waste currently
isbeing stored pending shipment to the Waste Isolation Pilot Plant. Thefirst shipment of transuranic waste
from INEEL was received at the Waste Isolation Pilot Plant on April 28, 1999 (DOE 1999d). Transuranic
wasteistreated to meet the Waste | solation Pilot Plant Waste Acceptance Criteria, packaged in accordance
withDOE and U.S. Department of Transportation requirements, and transported to the Waste I sol ation Pilot
Plant for disposal (DOE 1996c).

The existing treatment facilitiesfor transuranic waste at INEEL are limited to testing, characterization, and
repackaging. The planned Waste Characterization Facility will characterize (identify) transuranic wasteand
either reclassify it (if it isfound to be low-level radioactive waste) for disposal on the site, or prepareit so
that it meets Waste Isolation Pilot Plant Waste Acceptance Criteria (DOE 1996c¢).

The Advanced Mixed Waste Treatment Project will be operated as a private sector treatment facility after
its construction is completed. Thisfacility will: (1) treat waste to meet Waste Isolation Pilot Plant Waste
Acceptance Criteria, RCRA Land Disposal Restrictions, and required Toxic Substances Control Act
standards; (2) reduce waste volume and life cycle cost to DOE; and (3) perform tasks in a safe and
environmentally compliant manner (INEEL 1999a).

Waste containing between 10 and 100 nanocuries of a pha activity per gram of transuranic radionuclidesis
called aphalow-level radioactivewaste. Although thiswastetechnically isconsidered|ow-level radioactive
waste rather than transuranic waste, it cannot be disposed of at INEEL because it does not meet all INEEL
low-leve radioactive waste disposal facility acceptancecriteria. Alphalow-level radioactivewasteand alpha
mixed waste are managed together as part of the Transuranic Waste program. It isexpected that thiswaste
will betreated by the Advanced Mixed Waste Treatment Project and then disposed of at the Waste Isolation
Pilot Plant (DOE 1999h).

3.2.11.4 Low-Level Radioactive Waste

Liquid low-level radioactive waste either is evaporated and processed to a calcine form or solidified before
disposal (DOE 19964). INTEC hasthe capability to treat aqueouslow-level radioactivewaste. Liquid low-
level radioactive waste is concentrated at the INTEC Process Equipment Waste Evaporator, and the
condensed vapor is processed by the Liquid Effluent Treatment and Disposal Facility. The concentrated
material s remaining after evaporation are pumped to the INTEC Tank Farm. Some small volumes of liquid
low-level radioactive waste are solidified at the Waste Experimental Reduction Facility for disposal at the
Radioactive Waste Management Complex. In addition, small volumes of aqueous low-level radioactive
waste are discharged to the double-lined pond at the Test Reactor Areafor evaporation (DOE 1995a).

Most solid low-level radioactive waste at INEEL is sent to the Waste Experimental Reduction Facility for
treatment by incineration, compaction, size reduction, or stabilization before shipment for disposal at the
Radioactive Waste M anagement Complex or offsitedisposal facilities(DOE 1999h). Disposal occursinpits
and concrete-lined soil vaultsin the subsurfacedisposal areaof the Radioactive Waste M anagement Complex
(DOE 1995a). About 40 percent of thelow-level radioactivewastegenerated at INEEL (containing lessthan
10 nanocuries per gram of radioactivity) isburied in shallow trenches; the remaining 60 percent isburied at
the Radioactive Waste M anagement Compl ex foll owing treatment for volumereduction. Additionally, some
low-level radioactive waste is shipped off site to be incinerated, and the residual ash isreturned to INEEL
for disposal. The Radioactive Waste Management Complex is expected to be filled to capacity by the year
2030, although some proposals would close the Low-L evel Radioactive Waste Disposal Facility by 2006
(DOE 1999h).
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3.211.5 Mixed Waste

Mixed wasteis divided into two categories for management purposes. a pha mixed waste and beta-gamma
mixed waste. Most of the alphamixed waste stored at INEEL iswastethat has been reclassified from mixed
transuranic wasteand ismanaged as part of thetransuranic waste program. Therefore, thissectiondealsonly
with beta-gamma mixed waste (DOE 19953).

Mixed waste, including polychlorinated biphenyls—contaminated |ow-level radioactive waste, is stored in
several onsite areas awaiting the devel opment of treatment methods (DOE 1996¢). Mixed waste is stored
at the mixed waste storagefacility (the Waste Experimental Reduction Facility Waste Storage Building) and
in portable storage units at the Power Burst Facility area. In addition, smaller quantities of mixed waste are
stored in various facilities at INEEL, including the Hazardous Chemical/Radioactive Waste Facility at
INTEC and the Radioactive Sodium Storage Facility and Radioactive Scrap and Waste Storage Facility at
ANL-W (DOE 19954). Although mixed wasteisstored in many locationsat INEEL, the bulk of that volume
is solid waste stored at the Radioactive Waste Management Complex (DOE 1996c¢).

Aqueous mixed waste is concentrated at INTEC. The condensate from the waste evaporator is processed
by the Liquid Effluent Treatment and Disposal Facility. The concentrated material remaining after
evaporation (mixed waste) is pumped to the INTEC Tank Farm for storage (DOE 1999h).

As part of the site treatment plans required by the Federal Facilities Compliance Agreement, preferred
treatment options have been identified to eliminate the hazardous waste component for many types of mixed
waste (DOE 1995a). Mixed waste is being or will be processed to RCRA Land Disposal Restrictions
treatment standards through severa treatment facilities. Those treatment facilities and their operational
status are: (1) Waste Experimental Reduction Facility Incinerator (operational); (2) Waste Experimental
Reduction Facility Stabilization (operational); (3) Test Area North Cask Dismantlement (operational);
(4) Sodium Process Facility (operational); (5) High-Efficiency Particulate Air Filter Leach (operational);
(6) Waste Reduction Operations Compl ex M acroencapsul ation (June2000); (7) Waste Reduction Operations
Complex Mercury Retort (June 2000); (8) Debris Treatment (September 2000); and (9) Advanced Mixed
Waste Treatment Project (March 2003). Commercial treatment facilities also are being considered, as
appropriate. Currently, limited amounts of mixed waste are disposed of at Envirocare of Utah (DOE 1999h).

3.2.11.6 HazardousWaste

Approximately 1 percent of the total waste generated at INEEL is hazardous waste. Most of the hazardous
waste generated annually at INEEL istransported off site for treatment and disposal (DOE 1995a). Offsite
shipments are surveyed to determine that the waste has no radioactive content and therefore are not mixed
waste (DOE 1996¢). Highly reactive or unstable materials, such as waste explosives, are addressed on a
case-by-case basis, and are either stored, burned, or detonated, as appropriate.

3.2.11.7 Nonhazardous Waste

Approximately 90 percent of the waste generated at INEEL is classified asindustrial waste and is disposed
of on sitein alandfill complex in the Central Facilities Areaand off site at the Bonneville County landfill
(DOE 1995a). The onsite landfill complex contains separate areas for petroleum-contaminated media,
industrial waste, and asbestos waste (DOE 1999h). Theonsitelandfill is5 hectares (12 acres), and isbeing
expanded by 91 hectares (225 acres) to provide capacity for at least 30 years (DOE 1996c).

Sewageis disposed of in surface impoundments in accordance with the terms of the October 7, 1992, Consent

Order. Wastewater in the impoundments is alowed to evaporate, and the resulting sludge is placed in the
landfill. Solidsare separated and reclaimed where possible (DOE 1996¢). Nonhazardous service wastewater
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generated at INTEC is disposed of in percolation ponds at a flow rate of 3.8 million to 7.6 million liters
(2 million to 2 million gallons) per day. The INTEC sanitary sewer system collects and transfers sanitary
wasteto the sewage treatment lagoons east of INTEC for treatment and disposal. This system hasacapacity
of 3,200,000 cubic meters (4,190,000 cubic yards) per year (DOE 1999h).

3.2.11.8 Waste Minimization

The DOE Idaho Operations Office has an active waste minimization and pollution prevention program to
reducethe total amount of waste generated and disposed of at INEEL. Thisisaccomplished by eliminating
waste through source reduction or material substitution; by recycling potential waste materials that cannot
be minimized or eliminated; and by treating all of the waste that is generated to reduce its volume, toxicity,
or mobility prior to storage or disposal. The ldaho Operations Office published itsfirst waste minimization
plan in 1990, which defined specific goals, methodol ogy, responsibility, and achievements of programsand
organizations. The achievements and progress have been updated at least annually. Implementation of
pollution prevention projects reduced the total amount of waste generated at INEEL in 1997 by
approximately 3,100 cubic meters (4,000 cubic yards) (DOE 1998b).

The INEEL waste minimization program has reduced significantly the quantities of hazardous waste
generated at INEEL. For example, in 1992, 760 cubic meters (994 cubic yards) of hazardous waste were
recycled. Recyclable hazardous materials include metals such as bulk lead, mercury, and chromium;
solvents; fuel; and other waste materials (DOE 1995a). Soon the use of nonhazardous chemicals and the
recycling of thosefor which thereis no substitute should nearly eliminate the generation of hazardouswaste
(DOE 1996¢).

Another goal of the INEEL waste minimization program is to reduce nonhazardous waste generation by
33 percent by the end of 1999 (DOE 1998b). During 1993 through 1995, INEEL recycled more than
680,400 kilograms (1.5 million pounds) of paper and cardboard (DOE 1999h). Efforts are also underway
to expand the recycling program to include asphalt and metals and to convert scrap wood into mulch
(DOE 19953).

3.2119 Preferred Waste Management Alternatives From the Final Waste Management
Programmatic EI S and Associated Recor ds of Decision

Preferred waste management alternatives from the Final Waste Management Programmatic Environmental
Impact Statement for Managing Treatment, Storage, and Disposal of Radioactiveand Hazar dousWaste (Waste
Management Programmatic EIS) (DOE 1997a) are shown in Table 3-14 for the waste types analyzed in this
EIS. Management of thiswaste could result in the construction of new waste management facilitiesat INEEL
and the closure of other facilities. Decisions on the various waste types were announced in a series of Records
of Decision that have been issued on the Waste Management Programmatic EIS. Thetransuranic waste Record
of Decision wasissued on January 20, 1998 (63 FR 3629); the hazardous waste Record of Decision on August
5, 1998 (63 FR 41810); the high-level radioactive waste Record of Decision on August 26, 1999 (64 FR 46661);
and the low-level and mixed low-level radioactive waste Record of Decision on February 25, 2000 (65 FR
10061). Thetransuranic waste Record of Decision states, “...each of the Department’ s sitesthat currently has
or will generate [sic] transuranic waste will prepare and store its transuranic waste on site....”  The hazardous
waste Record of Decision states that most DOE siteswill continueto use offsite facilitiesfor the trestment and
disposal of major portions of their nonwastewater hazardous waste, and the Oak Ridge Reservation and SRS
will continueto treat some of their own nonwastewater hazardouswaste on sitein existing facilities, wherethis
iseconomically favorable. The high-level radioactive waste Record of Decision states that immobilized high-
level radioactive waste will be stored at the site of generation. DOE decided in the Record of Decision for the
management and disposal of low-level and mixed low-level radioactive waste to perform minimum treatment
of low-leve radioactivewaste at al sites and continue, to the extent practicable, disposa of onsite low-level
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radioactive waste at INEEL, Los Alamos Nationa Laboratory, the Oak Ridge Reservation, and SRS. For
the management and disposal of mixed low-level radioactive waste, DOE decided to treat this waste at the
Hanford site, INEEL , the Oak Ridge Reservation, and SRS, with disposal at the Hanford site and the Nevada
Test Site. More detailed information concerning DOE’s alternatives for the future configuration of waste
management facilities at INEEL is presented in the Waste Management Programmatic EIS and the
transuranic, hazardous, high-level, and low-level and mixed|low-level radioactivewaste Recordsof Decision.

Table3-14 Preferred INEEL Waste Management Alter natives From the Waste M anagement
Programmatic El S and Associated Records of Decision

Waste Type Preferred Action

High-level radioactive DOE prefers onsite storage of INEEL’s immobilized high-level radioactive waste pending
disposal in ageologic repository. #

Transuranic and mixed DOE has decided that INEEL should prepare and store its transuranic waste on site pending

transuranic disposal at the Waste Isolation Pilot Plant. ®

Low-level radioactive DOE has decided to treat INEEL low-level radioactive waste on site. INEEL has been selected
as one of the regional disposal sitesfor low-level radioactive waste. °

Mixed DOE has decided to treat INEEL mixed waste on site, including the possibility of treating
mixed waste generated at other sites. INEEL was not selected as one of the regional disposal
sites for mixed waste. ©

Hazardous DOE has decided to continue to use commercia facilities for treatment of INEEL
nonwastewater hazardous waste and onsite facilities for treatment of wastewater hazardous
waste,

& From the Record of Decision for high-level radioactive waste (64 FR 46661).

® From the Record of Decision for transuranic waste (63 FR 3629).

¢ From the Record of Decision for low-level and mixed low-level radioactive waste (65 FR 10061).
4 From the Record of Decision for hazardous waste (63 FR 41810).

Sources: DOE 19973, 63 FR 3629, 63 FR 41810.

3.3 SAVANNAH RIVER SITE

SRS is located on about 80,130 hectares (198,000 acres) in southwest South Carolina. The site is
approximately 40 kilometers (25 miles) southeast of Augusta, Georgia, and 19 kilometers (12 miles) south
of Aiken, South Carolina. First established in 1950, SRS hasbeen involved intritium operationsand nuclear
material production for morethan 40 years. Today the siteincludes 16 major production, service, research,
and development areas, not all of which are currently in operation. The site is owned by the Federal
Government and is administered, managed, and controlled by DOE. It is bordered by the Savannah River
to the southwest and includes portions of three South Carolina counties: Aiken, Allendale, and Barnwell.

There are more than 3,000 facilities at SRS, including 740 buildings with 511,000 square meters
(5,500,000 square feet) of floor area. Major nuclear facilities at SRS include fuel and plutonium storage
facilities; target fabrication facilities; nuclear material production reactors; chemical separation plants; a
uranium fuel processing area; liquid high-level radioactive waste tank farms; awaste vitrification facility;
and the Savannah River Technology Center. SRS processes nhuclear materials into forms suitable for
continued safe storage, use, or transportation to other DOE sites. Tritium recycling facilities at SRS empty
tritium from expired reservoirs, purify it to eliminate the helium decay product, and fill replacement
reservoirswith specification tritiumfor nuclear stockpileweapons. Filled reservoirsare delivered to Pantex
for weapons assembly and directly to the U.S. Department of Defense to replace expired reservoirs.
Historically, DOE has produced tritium at SRS, but has not produced any since 1988.
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3.3.1 Land Resources
3311 Land Use

Forest and agricultural land predominateintheareasbordering SRS (Figur e 3-5). Therearea so significant open
water and nonforested wetlands along the Savannah River Valley. Incorporated and industrial areasarethe only
other significant land uses. There is limited urban and residential development bordering SRS. The closest
residencesareto thewest, north, and northeast within 61 meters (200 feet) of the site boundary. Thethree counties
inwhich SRSislocated, Aiken, Allendale, and Barnwell, have not zoned any of the site land.

Outdoor public recreation facilities are plentiful and varied in the SRSregion. Included are the Sumter National
Forest, 76 kilometers (47 miles) to the northwest; Santee Nationa Wildlife Refuge, 80 kilometers (50 miles) to
the east; and Strom Thurmond Reservoir, 69 kilometers (43 miles) to the northwest. There are also a number of
sate, county, and locd parksin theregion, most notably Redcliffe Plantation, RiversBridge, Barnwell and Aiken
County State Parks in South Caroling, and Mistletoe State Park in Georgia. The Crackerneck Reserve, which
occupies4,047 hectares (10,000 acres) of SRS adjacent to the Savannah River, isopento public use (DOE 1999¢).

Land useat SRS can be classified into three maj or categories. forest/undevel oped, water/wetlands, and devel oped
facilities. Approximately 58,500 hectares (144,600 acres), or 73 percent of the site, is undeveloped. Wetlands,
streams, and lakes account for 18,000 hectares (44,500 acres), or 22 percent of the site. Developed facilities,
including production and support areas, roads, and utility corridors, encompass 4,000 hectares (9,900 acres), or
5 percent of SRS. Woodland areas are managed primarily for timber production. The U.S. Forest Service, under
an interagency agreement with DOE, harvests about 730 hectares (1,800 acres) of timber from SRS each year.
In 1972, DOE designated dl of SRS asaNational Environmental Research Park. The Nationa Environmental
Research Park isused by the national scientific community to study theimpacts of human activitieson the cypress
swamp and hardwood forest ecosystems. DOE has set aside gpproximately 5,700 hectares (14,100 acres) of SRS
exclusively for nondestructive environmental research.

Land usein F-Areaisclassified asheavy industrial. Themany facilitieslocatedin thisareahistorically have been
associated with chemical and physical processes used to separate uranium, plutonium, and fission products (DOE
1996b). Of the many buildings situated in these areas, the F-Canyon is the dominant structure.

LanduseinL-Areaisclassified asheavy industrid. Facilitieslocated intheareahistorically have been associated
with nuclear materials production for national defense. The L-Reactor was shut downin 1988 for safety upgrades
and has not restarted (DOE 2000).

3.3.1.2 Visual Resources

The dominant viewshed in the vicinity of SRS consists mainly of agricultural land and forest, with some limited
residential and indudtriad areas. The SRSlandscapeis characterized by wetlands and forested upland hills. DOE
facilities are scattered throughout the site and are brightly lit at night. Thesefacilitiesare generdly not visible off
Ste, asviewsarelimited by rolling terrain, normally hazy atmospheric conditions, and heavy vegetation. Theonly
aressvisualy impacted by the DOE facilities are those within the view corridors of State Highway 125 and SRS
Road 1.

The developed areas and utility corridors (transmission lines and aboveground pipelines) of SRS are consistent
with aVisual Resource Management Class |V rating, in which management activities dominate the view and are
the focus of viewer atention (DOI 1986). The remainder of SRS generdly ranges in Visud Resource
Management rating from Class|1 to Class|11. Management activitieswithin these classes may be seen, but should
not dominate the view.
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Industrial facilitieswithin F-Areaand L-Areaconsist of large concrete structures, smaller administrativeand
support buildings, and parking lots. Structuresgenerally rangein height from 3to 30 meters (10 to 100 feet).
Facilities in these areas are brightly lit at night and are visible when approached via SRS access roads.
However, neither areaisvisible from State Highway 125 or SRS Road 1 because of the distancesinvolved
and the presence of heavily wooded areas next to the roadways. Visual resource conditionsin the F-Area
and L-Areahold a Visual Resource Management Class IV rating.

3.3.2 Sitelnfrastructure

Siteinfrastructureincludesthose utilitiesand other resourcesreguired to support modification and continued
operation of mission-related facilities identified under the various alternative actions. SRS comprises
numerous research, processing, and administrative facilities. An extensive infrastructure system supports
these facilities, as shown in Table 3-15.

Table 3-15 SRS-Wide Infrastructure Characteristics

Resource | Current Usage | Site Capacity

Transportation

Roads (kilometers) 230 Not applicable

Railroads (kilometers) 103 Not applicable
Electricity

Energy consumption (megawatt hours per year) 420,000 5,200,000

Peak load (megawatts) 70 330
Fuel

Natural gas (cubic meters per year) Not applicable Not applicable

Qil (liters per year) 28,400,000 Not applicable ?

Codl (tons per year) 210,000 Not applicable ?
Water (liters per year) 1,780,000,000 3,870,000,000

@ Low supplies can be replenished by truck or rail.
Source: DOE 1999h.

3.3.2.1 Transportation

SRS has an extensive network—230 kilometers (140 miles)—of roads to meet its onsite intrasite
transportationrequirements. Therailroadinfrastructure, which consistsof 103 kilometers(64 miles) of track,
provides deliveries of large volumes of coal and oversized structural components.

3.3.2.2 Electricity

TheSRSelectrical gridisall5-kilovolt systeminaring arrangement that suppliespower to operating areas,
administrativeareas, and independent and support function areas. That systemincludesabout 160kilometers
(100 miles) of transmission lines. Power is supplied to the grid by three South Carolina Electric and Gas
Company transmission lines. SRSissituated in and draws its power from the Virginia-Carolina Subregion,
an electric power pool areathat is a part of the Southeastern Electrical Reliability Council. Most of that
power comes from offsite coal-fired and nuclear-powered generating plants.

Current site electricity consumption is about 420,000 megawatt hours per year. Site capacity is about

5.2 million megawatt hours per year. The peak load capacity is 330 megawatts; the peak load usage is
70 megawatts.
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3.3.2.3 Fud

Coal and oil areused at SRS primarily to power the steam plants. Steam generation facilitiesat SRSinclude
coal-fired powerhouses at A-, D-, and H-Areas and two package steam boilers, which use No. 2 fuel oil, in
K-Area. Coal isdelivered by rail andisstoredin coal pilesin A-, D- and H-Areas. Qil isdelivered by truck
to K-Area. The A-Areapowerhouse provides process and heating steam for the main administrative area at
SRS. The D-Areapowerhouse provides most of the steam for the SRS processarea. Natural gasisnot used
at SRS.

3.3.2.4 Water

A new central domestic water system serves the majority of the site. The systemincludes: three wellsand
a 17-million-liter (4.5-million-galon) per day water treatment plant in A-Area; two wells and an
8.3-million-liter (2.2-million-gallon) per day backup water treatment plant in B-Area; three elevated storage
tanks; and a43-kilometer (27-mile€) piping loop. Thiscentral loop system has an estimated 1,680-liter (444-
gallon) per minute excess capacity that could be increased by the installation of an additional elevated
storage tank. Process water is provided to individual site areas.

3.3.25 Site Safety Services

The SRSfire department operates under a12-hour rotational shift schedule, with threefire stations. Among
the firefighters and officers are members of the SRS Hazardous Materials Response Team and the Rescue
Team, who are responsible for rescues of all types. The fire department is supported by a fleet of 20
vehicles, including a specially prepared emergency response step van and trailer for hazardous materials
response, and two boats for waterway spill response and control. Inspections are performed periodically
according to National Fire Protection Codes and Standards.

3.3.3 Air Quality and Noise
3.3.3.1 Air Quality

Air pollution refersto any substancein the air that could harm human or animal populations, vegetation, or
structures, or that unreasonably interfereswith the comfortabl e enjoyment of lifeand property. Air pollutants
are transported, dispersed, or concentrated by meteorological and topographical conditions. Air quality is
affected by air pollutant emission characteristics, meteorology, and topography.

The SRS region has atemperate climate with short, mild wintersand long, humid summers. Throughout the
year, theclimatefrequently isaffected by warm, moist maritimeair masses. Theaverageannual temperature
at SRSis17.3 °C (63.2 °F); temperatures vary from an average daily minimum of 0 °C (32 °F) in January
to an average daily maximum of 33.2 °C (91.7 °F) in July. The average annual precipitation at SRS is
114 centimeters (45 inches). Precipitation is distributed fairly evenly throughout the year, with the highest
in summer and the lowest in autumn. Thereis no predominant wind direction at SRS. The average annual
wind speed at Augusta National Weather Service Station, the nearest National Weather Service Station, is
2.9 meters per second (6.5 miles per hour) (NOAA 1994).

Nonradiological Releases

SRSisnear the center of the Augusta-Aiken Interstate Air Quality Control Region No. 53. Noneof theareas
within SRS and its surrounding counties are designated as nonattainment areas with respect to the NAAQS
for criteria air pollutants (40 CFR 50). Applicable NAAQS and state ambient air quality standards are
presented in Table 3-16.
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The primary emission sources of criteriaair pollutants at SRS are the nine coal -burning boilersand four fuel
oil-burning packagebailersthat produce steamand el ectricity, diesel engine-powered equipment, the Defense
Waste Processing Facility, groundwater air strippers, the consolidated incineration facility, and variousother
process facilities. Other emissions and sources include fugitive particulates from coal piles and coal
processing facilities, vehicles, controlled burning of forestry areas, and temporary emissions from various
construction-related activities.

Table 3-16 presentsthe ambient air concentrations attributableto sources at SRS. These concentrationsare
based on dispersion modeling using emissions for the year 1998 (DOE 2000). Only those toxic and
hazardous air pollutants that would be emitted for any of the alternatives analyzed in thisEIS are presented.
Concentrations shown in Table 3-16 are in compliance with applicable guidelines and regulations.

Table 3-16 Comparison of Modeled Ambient Air Concentrations at the SRS Boundary From SRS
Sources With Most Stringent Applicable Standards or Guidelines

Most Stringent Standard or
Guideline (micrograms per SRS Concentration
Pollutant Averaging Period cubic meter) * (micrograms per cubic meter)
Criteria Pallutants
Carbon monoxide 8 hours 10,000 ° 6,900
1 hour 40,000° 10,000
Nitrogen dioxide Annual 100° 2.6
Ozone 8 hours 157 ¢¢ G)
PM Annual 50° 25
24 hours (interim) 150° 133
24 hours 150°¢ )
(99" percentile over 3 years)
PM,5 3-year annual 15° 0]
24 hours 65° )
(98" percentile over 3 years)
Sulfur dioxide Annual 80° 34
24 hours 365° 350
3 hours 1,300° 200
State-Regulated Pollutants
Gaseous fluoride 30 days 0.89 0.11
7 days 16° 0.6
24 hours 299 12
12 hours 379 24
Total suspended
particul ates Annua 759 433
Hazar dous/T oxic Compounds
1,1,1-Trichloroethane 24 hours 9,550 22
Benzene 24 hours 150 3.9
Beryllium 24 hours 0.01 Lessthan 0.01
Biphenyl 24 hours 6 0.03
Ethanolamine 24 hours 200 Lessthan 0.01
Ethyl benzene 24 hours 4,350 0.12
Ethylene glycol 24 hours 650 0.08
Formaldehyde 24 hours 75 Lessthan 0.01
Glycol ethers 24 hours Not applicable Lessthan 0.01
Hexachloronaphthalene 24 hours 1 Lessthan 0.01
Hexane 24 hours 200 0.07
Manganese 24 hours 25 0.1
Mercury 24 hours 0.25 0.03
Methyl alcohol 24 hours 1,310 0.9
Methyl ethyl ketone 24 hours 14,750 0.99
Methyl isobutyl ketone 24 hours 2,050 0.51
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Most Stringent Standard or
Guideline (micrograms per SRS Concentration
Pollutant Averaging Period cubic meter) * (micrograms per cubic meter)

Methylene chloride 24 hours 515 18
Naphthalene 24 hours 1,250 0.01
Nitric acid 24 hours 125 6.7
Phenol 24 hours 190 0.03
Phosphorous 24 hours 0.5 Less than 0.01
Sodium hydroxide 24 hours 20 0.01
Toluene 24 hours 2,000 16
Trichloroethene 24 hours 6,750 1
Vinyl acetate 24 hours 176 0.02
Xylene 24 hours 4,350 3.8

PM,, = Particulate matter less than or equal to n micronsin diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period.

Federa and state standard.

Standard currently under litigation, but will become enforceable during the life of the project.

New NAAQS for ozone (8 hourslimit of 0.08 parts per million [171 micro grams/cubic meter]) will become enforceable during
the life of the project.

Ambient concentrationsof vol atil e organi c compounds, which are precursorsto 0zone, can beused to provideahighly conservative
bounding estimate for ozone but should not be used for explicit assessments of compliance with the ozone standard. Not all the
volatile organic compounds emitted will result in the formation of ozone, and there is no method to directly correlate the two
quantities. For purposesof estimating ozone concentrationsfromall SRS operations, no valuefor total vol atil e organic compounds
is provided since the estimate would be overly conservative.

" No datais available with which to assess particulate matter concentrations.

9 South Carolina state standard.

Sources: DOE 2000, Bickford et al. 1997, South Carolina R.62.5 (Standards 2 and 8), 40 CFR 50, 62 FR 38855, 62 FR 38652.

Data for 1995 from nearby South Carolina monitors at Jackson, Barnwell, and Beech Island (located
30 kilometers[18.6 miles] west of the site) indicate that the NAAQS for particulate matter, sulfur dioxide,
and nitrogen dioxide are not exceeded in the area around SRS. Air pollutant measurements at these
monitoring locations during 1995 showed: (1) for nitrogen dioxide, an annual average concentration of
9.4 micrograms per cubic meter; (2) for sulfur dioxide, concentrations of 99 micrograms per cubic meter for
3-hour averaging, 24 micrograms per cubic meter for 24-hour averaging, and 5 micrograms per cubic meter
for the annual average; (3) for total suspended particulates, an annual average concentration of
37 micrograms per cubic meter; and (4) for PM,,, concentrations of 62 micrograms per cubic meter for 24-
hour averaging and 19 micrograms per cubic meter for the annual average.

There are no Prevention of Significant Deterioration Class | areas within 100 kilometers (62 miles) of SRS.
None of the facilities at SRS have been required to obtain a Prevention of Significant Deterioration permit
(DOE 1996c). There are no Prevention of Significant Deterioration increment-consuming sources at SRS.

Themeteorological conditions described for SRS are considered representative of F-Areaand L-Area. The
primary sources of nonradiological air emissions at F-Areaand L-Areaare diesel generators.

Radiological Releases

The primary sources of radiological air pollutants at SRS, aswell asthe localized rel eases associated with
“separations’ processing (e.g., F-Canyon), are presented in Table 3-17 (Arnett and Mamatey 1998a). As
shown in the table, tritium accounts for most of the total radioactivity released to the atmosphere from SRS
operations. During 1997, about 58,000 curies of tritium (both in elemental and oxide forms) were released
from SRS.
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Table 3-17 Radiological Gaseousand Airborne Emissionsat SRSin 1997 (Curies)

Effluent Other Facilities
Type Radionuclide Reactors Separations” at SRS®© Total ¢
Gases and Tritium (oxide) 5,230 33,400 506 39,136
vapors Tritium (lemental) — 18,900 — 18,900
Tritium (total) 5,230 52,300 506 58,036
Carbon-14 — 0.031 — 0.031
Krypton-85 — 9,620 — 9,620
lodine-129 — 0.0071 1.2x107 0.0071
lodine-131 — 0.000029 0.00003 0.000059
lodine-133 — — 0.00049 0.00049
Airborne Cobalt-57 — 21x107 — 21x107
particulates | Cobalt-60 — 3.4 x107 9.1x 107 1.3x10°
Strontium-89, 90 0.0018 0.00022 0.0003 0.0023
Zirconium-95 — — 0.000021 0.000021
Ruthenium-106 — — 0.07 0.07
Antimony-125 — — 59 x 107 59x 107
Cesium-134 — 1.4 x 10°® — 1.4 x 10°®
Cesium-137 0.00025 0.00042 0.0042 0.0049
Cerium-144 — 4.2 x 10° 6.1x 10° 0.00001
Europium-154 — 1.5x 107 6.0 x 10°® 6.6 x 10°®
Europium-155 — 49 x10° 1.7 x 10° 6.6 x 10°®
Uranium-234 — 8.0 x 10°® 0.000018 0.000027
Uranium-235 — 6.3x 107 1.1x10° 1.8 x 10°
Uranium-236 — — 48x 107 4.8 x 107
Uranium-238 — 0.000019 0.000036 0.000056
Neptunium-239 — — 2.2x107 2.2x107
Plutonium-238 — 0.000033 0.00036 0.00039
Plutonium-239 0.00029 0.000051 0.000039 0.00038
Plutonium-240 — — 1.1x10° 1.1x10°
Plutonium-241 — — 0.000052 0.000052
Americium-241 — 0.000014 8.8x 107 0.000015
Americium-243 — — 0.000018 0.000018
Curium-244 — 0.000025 0.00013 0.00015
Total 5,230 61,920 506.1 67,656.1

@ Release quantities greater than 107 curies are presented.

® |ncludes F- and H-Canyon, spent fuel storage at receiving basin, waste management, and tritium facilities.

¢ Other facilities include the Savannah River Technology Center, heavy water processing in D-Area, the reactor material area
(M-Aread), and other unmonitored diffuse and fugitive sources.

4 Total might differ from sums due to rounding.

Source:  Arnett and Mamatey 1998a.

3.3.3.2 Noise

Major noise sources at SRS are primarily in developed or active areas and include various industrial
facilities, equipment, and machines. Most industrial facilitiesat SRS are far enough from the site boundary
that noise levels from these sources at the boundary would not be measurable or would be barely
distinguishable from background levels. Major noise emission sources outside of these active areas consist
primarily of vehiclesand rail operations.

Animportant contributor to noiselevelsistraffic to and from SRS al ong access highwaysthrough the nearby

towns of New Ellenton, Jackson, and Aiken. Noise measurements recorded during 1989 and 1990 along
State Route 125 in the town of Jackson, at a point about 15 meters (50 feet) from the roadway, indicate that
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the one-hour equivalent sound level from traffic ranged from 48 to 72 decibels A-weighted. The estimated
day-night average sound levels along this route were 66 decibels A-weighted for summer and 69 decibels
A-weighted for winter. Similarly, noise measurements along State Route 19 in the town of New Ellenton
at apoint about 15 meters (50 feet) from the roadway indicate that the one-hour equivalent sound level from
traffic ranged from 53 to 71 decibels A-weighted. The estimated day-night average sound levels along this
route were 68 decibels A-weighted for summer and 67 decibels A-weighted for winter.

No distinguishing noise characteristics at F-Area and L-Area have been identified. These areas are
8 kilometers (5 miles) and 13 kilometers (8 miles) or more from the site boundary, respectively. Thus,
contributions to noise levels at the site boundary from these areas are not measurable.

3.34 Water Resources
3.3.4.1 Surface Water

The largest river in the area of SRS is the Savannah River, which borders the site on the southwest.
Six streams flow through SRS and discharge into the Savannah River: Upper Three Runs, Beaver Dam
Creek, Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs. Upper Three Runs has two
tributaries, Tims Branch and Tinker Creek; Pen Branch has one tributary called Indian Grave Branch; and
Steel Creek has one tributary called Meyers Branch (Figur e 3-6).

There are two manmade lakes at SRS: L-Lake, which discharges to Steel Creek, and Par Pond, which
dischargesto Lower Three Runs. Also, up to 350 to 400 Carolina bays (i.e., closed depressions capabl e of
holding water) occur throughout the site. While none of these bays receive direct effluent discharge, some
do receive stormwater runoff (DOE 1996¢, DOE 2000, WSRC 1997b).

Water historically has been withdrawn from the Savannah River for use mainly as cooling water; some,
however, has been used for domestic purposes. SRS currently withdraws about 140 billion liters (37 billion
gallons) per year from the river. Most of this water is returned to the river through discharges to various
tributaries (DOE 1996c).

The average flow of the Savannah River is 280 cubic meters (10,000 cubic feet) per second. Five large
upstream reservoirs, Jocassee, Keowee, Hartwell, Richard B. Russell, and Strom Thurmond, regulate the
flow in the Savannah River, thereby lessening the impacts of drought and flooding on users downstream
(DOE 1995b).

Several communities in the area use the Savannah River as a source of domestic water. The nearest
downstream domestic water intake is the Beaufort-Jasper Water Authority in South Carolina, which
withdraws 0.23 cubic meters (8.1 cubic feet) per second to service about 51,000 people. Treated effluent
is discharged to the Savannah River from upstream communities and from treatment facilitiesat SRS. The
average annua volume of flow discharged by the sewage treatment facilities at SRS is about
700 million liters (185 million gallons) (DOE 1996¢, Barghusen and Feit 1995). TheF-and L-Areafacilities
are not located within a 100-year flood plain; there is no information available concerning 500-year flood
plains (WSRC 1995).

A map showing the 100-year flood plain is presented as Figure 3-6. No federally designated Wild and
Scenic Rivers occur within the site (Barghusen and Feit 1995).
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Figure 3-6 Locationsof Water Bodies and Flood Plains at SRS

3-43



Final Environmental Impact Satement for the Treatment and Management of Sodium-Bonded Spent Nuclear Fuel

Nonradiological Releases

The Savannah River is classified as a freshwater source that is suitable for primary and secondary contact
recreation; drinking, after appropriate treatment; fishing; balanced indigenous aguatic community
devel opment and propagation; and industrial and agricultural uses. A comparison of Savannah River water
quality upstream (River Mile 160) and downstream (River Mile 120) of SRS showed no significant
differences for nonradiological parameters. A comparison of 1997 data shows that the coliform data are
within normal fluctuationsfor river water inthisareaand the overall casesin which standardswere exceeded
decreased in number from 1996 (Arnett and Mamatey 1998b). The datafor theriver’ smonitoring locations
generally meet the freshwater standards set by the State of South Carolina; a comparison of the 1995 and
earlier measurements for river samples showed no abnormal deviations.

Surfacewater rightsfor SRS are determined by the Doctrine of Riparian Rights, which allowsownersof land
adjacent to or under the water to use the water beneficially (DOE 1996¢). SRS had five National Pollutant
Discharge Elimination System (NPDES) permits in 1997, one (SC0000175) for industrial wastewater
discharges, one (SCG250162) general permit for utility water discharge, two (SCR000000 and SCR100000)
for general stormwater discharges, and one (ND0Q072125) for land application. Permit SCO000175 regulates
37 outfalls. The1997 compliancerate for these outfallswas 99.9 percent. The 48 stormwater-only outfalls
regulated by the stormwater permits are monitored as required. A pollution prevention plan has been
devel oped to identify where the best avail abl e technol ogy and best management practices must be used. For
stormwater runoff from construction activities extending over 2 hectares (5 acres), asediment reduction and
erosionplanisrequired (Arnett and Mamatey 1996, Arnett and Mamatey 1997, Arnett and Mamatey 1998a).

Theland around F-Areadrainsto Upper Three Runsand Fourmile Branch. Upper ThreeRunsisalarge, cool
blackwater stream that flowsinto the Savannah River. It drains about 54,390 hectares (134,400 acres) and
has an average discharge of 9.3 cubic meters (330 cubic feet) per second near its mouth. The seven-day,
10-year low flow, which is the lowest flow over any seven days within any 10-year period, is 2.8 cubic
meters (100 cubic feet) per second. The stream is about 40 kilometers (25 miles) long, yet only its lower
reaches extend through SRS. It receives more water from underground sources than any other SRS stream
and, therefore, has lower dissolved solids, hardness, and pH values. It isthe only major stream on the site
that has not received thermal discharges. It receives permitted discharges from severa areas at SRS,
including A-, B-, F-, H-, and S-Areas. Flow from the sanitary wastewater discharge averages less than
0.001 cubic meters (0.035 cubic feet) per second. A comparison with the seven-day, 10-year low flow of 2.8
cubic meters (100 cubic feet) per second in Upper Three Runs shows that the present discharges are very
small (DOE 1994b, DOE 1995b).

Fourmile Branch is a blackwater stream affected by past operational practices at SRS. Its headwaters are
near the center of the site, and it flows southwesterly before discharging into the Savannah River. The
watershed isabout 5,420 hectares (13,400 acres) and receives permitted effluent dischargesfrom F-Areaand
H-Area. This stream received cooling water discharges from the C-Reactor while it was operating. Since
those discharges ceased in 1985, the maximum recorded temperature in the stream has been 32 °C (90 °F),
as opposed to ambient water temperatures that exceeded 60 °C (140 °F) when the reactor was operating.
The average flow in the stream during the C-Reactor operation was 11.3 cubic meters (400 cubic feet) per
second; since then, flows have averaged 1.8 cubic meters (64 cubic feet) per second. In itslower reaches,
thisstream widensand flowsviabraided channelsthrough adelta. Downstream of thisdeltaarea, it reforms
into one main channel, and most of the flow dischargesinto the Savannah River at River Mile 152, although
asmall portion flows west and enters Beaver Dam Creek. When the Savannah River floods, water from
Fourmile Branch flows along the northern boundary of the flood plain and joins with other site streams to
exit the swamp via Steel Creek instead of flowing directly into the Savannah River (DOE 1995b).
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The land around L-Area drains to Steel Creek and Pen Branch. In its headwaters, Pen Branch is a largely
undisturbed blackwater stream. Pen Branch and Indian Grave Branch drain an area of about 5,440 hectares
(13,440 acres). Pen Branch flows southwesterly from its headwaters east of the K-Areato the Savannah River
Swamp. At the swamp it flows parallel to the Savannah River for about 8 kilometers (5 miles) beforeit enters
and mixeswith Steel Creek. If the K-Reactor and its cooling tower were to operate, the flow in Indian Grave
Branch would be reduced and alarge part of its flow would be from cooling tower blowdown. This change
would ater the water quality and temperature and flow regimes in Pen Branch. Currently, the Pen Branch
system receives nonthermal effluent from K-Areaand sanitary effluent from the Central Shops (N-Area). In
water year 1991, the mean flow of Pen Branch at SC125 was 4.1 cubic meters (145 cubic feet) per second.
Sincethe shutdown of the K-Reactor, the mean temperature of Pen Branch hasbeen 22 °C (72 °F) and theflow
at Road A-13.2 has averaged 0.55 cubic meters (19.3 cubic feet) per second (DOE 1995b; DOE 1997bh).

The headwaters of Steel Creek originate near the P-Reactor. The creek flows approximately 3 kilometers
(2 miles) before it enters the headwaters of L-Lake. L-Lakeis 6.5 kilometers (4 miles) long with an area of
about 420 hectares (1,040 acres). Flow from the outfall of L-Lake travels about 5 kilometers (3 miles) before
entering Savannah River Swamp and then another 3 kilometers (1.9 miles) before entering the Savannah River.
Myers Branch joins Steel Creek downstream of the L-Lake dam. The total area drained by the Steel Creek-
Myers Branch systemis about 9,070 hectares (22,400 acres). When the L-Reactor was operating, Steel Creek
received cooling water from the L-Reactor, ash basin runoff, nonprocess cooling water, powerhouse
wastewater, reactor process effluent, sanitary treatment plant effluent, and vehicle wash waters. During water
year 1996, the mean flow rate of Steel Creek was 1.7 cubic meters (59.2 cubic feet) per second (DOE 2000).

Radiological Releases

Table 3-18 summarizes the radioactive liquid effluent released at SRS during 1997 (Arnett and Mamatey
1998a). Asshowninthetable, tritium accountsfor most of the radioactivity discharged in SRSIliquid effluent.
In regard to actinides in nearby streams, trace amounts of uranium and plutonium were detected at a number
of stream transport locations.  Consequently, these small amountswereincorporated into the source term used
for the calculation of the annual dose.

Table 3-18 Radiological Liquid Effluent at SRSin 1997 (Curies)

Radionuclide® Reactors Separations® Other Facilitiesat SRS ° Total ¢
Tritium (oxide) 2,910 5,240 404 8,550
Strontium-89/90 © 0.065 0.14 0.0092 0.21
lodine-129 — 0.078 — 0.078
Cesium-137 0.0029 0.045 — 0.048
Uranium-234 0.0045 0.023 0.00013 0.028
Uranium-235 0.000049 0.00072 3.6 x 10° 0.00078
Uranium-238 0.0038 0.026 0.00018 0.03
Plutonium-238 0.000042 0.00096 2.6 x 10° 0.001
Plutonium-239 f 0.011 0.034 5.6 x 10°® 0.05
Americium-241 — 7.8x10° 2.1x10° 9.9 x 10°
Curium-244 — 29x10° 4.1x107 3.3x10°

@ Release quantities greater than 107 curies are presented.

Representative of F- and H-Canyon operations, which include separations, waste management, and tritium facilities.

¢ Other facilities include the Savannah River Technology Center, heavy water processing in D-Area, the multipurpose pilot plant
campus, and the reactor material area (M-Areg).

4 Totals might differ from sums due to rounding.

¢ Includes other unidentified beta emissions.

" Includes other unidentified alpha emissions.

Source:  Arnett and Mamatey 1998a.
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3.3.4.2 Groundwater

Aquifers are classified by Federal and state authorities according to use and quality. The Federa
classifications include Class I, I, and Il groundwater. Class | groundwater is either the sole source of
drinking water or isecologically vital. ClassIIA and 1B are current or potential sources of drinking water
(or other beneficial use), respectively. Class 1l isnot considered a potential source of drinking water and
isof limited beneficial use.

Although many different systems have been used to describe groundwater systems at SRS, for this EIS the
system used in the Sorage and Disposition of Weapons-Usable Fissile Materials Final Programmatic
Environmental Impact Statement (DOE 1996¢) has been adopted. The uppermost aquifer is referred to as
the water table aquifer. It is supported by the leaky “Green Clay” aguitard, which confines the Congaree
aquifer. Below the Congaree aquifer isthe leaky Ellenton aquitard, which confinesthe Cretaceous aquifer,
also known as the Tuscaloosa aquifer. In general, groundwater in the water table aguifer flows downward
to the Congaree aquifer or discharges to nearby streams. Flow in the Congaree aquifer is downward to the
Cretaceousaquifer or horizontal to stream discharge or the Savannah River, depending on thelocationwithin
SRS.

Groundwater in the area is used extensively for domestic and industrial purposes. Most municipal and
industrial water suppliesin Aiken County arewithdrawn from Cretaceousintermediate to deep aguifer units,
while small domestic supplies are withdrawn from the water table aquifer. In Barnwell and Allendale
counties, the Congaree aquifer supplies some municipal users. It is estimated that about 13 billion liters
(3.4 billion gallons) per year are withdrawn from the aquifers within a 16-kilometer (10-mile) radius of the
site, whichissimilar to thevolume used by SRS (DOE 1996¢). The Cretaceousaquifer isanimportant water
resource for the SRS region. Aiken, South Carolina, for example, uses the Cretaceous aquifer for drinking
water. Thewater isgenerally soft, dightly acidic, and low in dissolved and suspended solids (DOE 1995b).

Groundwater istheonly source of domestic water at SRS (DOE 1995b). All groundwater at SRSisclassified
by the EPA as a Class |l water source, and depth to groundwater ranges from near the surface to about
46 meters (150 feet) (DOE 1996¢). SRS withdrawals of groundwater to support site operations range from
34,000 to 45,000 cubic meters (9 to 12 million gallons) per day (DOE 2000). There are no designated sole
source aquifersin the area (Barghusen and Feit 1995).

Groundwater rangesin quality acrossthesite. Insomeareasit meetsdrinking water quality standards, while
in areas near some waste sitesit doesnot. The Cretaceous aquifer isgenerally unaffected except for an area
near A-Area, where trichlorothylene has been reported. Trichlorothylene aso has been reported in the
A-and M-Areasin the Congareeaquifer. Tritium hasbeen reported in groundwater in the Separations Area.
Thewater tableaquifer iscontaminated with solvents, metals, and low levelsof radionuclidesat several SRS
sites and facilities. Groundwater eventually discharges into onsite streams or the Savannah River
(DOE 1996c), but groundwater contamination has not been detected beyond SRS boundaries (DOE 1995b).

Groundwater rights in South Carolina are associated with the absolute ownership rule. Owners of land
overlying a groundwater source are alowed to withdraw as much water as they desire; however, the state
requires userswho withdraw more than 379,000 liters (100,000 gallons) per day to report their withdrawals.
SRSisrequired to report because its usage is above the reporting level (DOE 1996c¢).

Groundwater in the shallow, intermediate, and deep aquifersflowsin different directions, depending on the
depths of the streams that cut the aquifers. The shallow aquifer discharges to Upper Three Runs and
FourmileBranch. Shallow groundwater inthevicinity of F-Areaflowstoward Upper Three Runs, McQueen
Branch, or Fourmile Branch. Groundwater in the intermediate and deep aquifersflows horizontally toward
the Savannah River and southeast toward the coast (DOE 1994b).
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Groundwater also moves verticaly. In the shallow aquifer, it moves downward until its movement is
obstructed by impermeable material. Operating under adifferent set of physical conditions, groundwater in
the intermediate and deep aguifers flows mostly horizontally. Near F-Area, it moves upward because of
higher water pressure below the confining unit between the upper and lower aquifers. This upward
movement helps to protect the lower aquifers from contaminants found in the shallow aquifer. The depth
to groundwater in F-Areavaries from about 1 to 20 meters (3.3 to 66 feet) (DOE 1994b).

Groundwater quality in F-Areaisnot significantly different from that for the siteasawhole. It isabundant,
usually soft, slightly acidic, and low in dissolved solids. High dissolved iron concentrations occur in some
aquifers. Where needed, groundwater is treated to raise the pH and remove iron (DOE 1994b).

Groundwater quality in the F-Area can exceed drinking water standards for several contaminants. Near the
F-Area seepage basins and inactive process sewer line, radionuclide contamination iswidespread. Most of
these wells contain tritium above drinking water standards. Other wells exhibit gross alpha, gross beta,
strontium-90, and iodine-129 above their standards. Other radionuclides found above proposed standards
in severa wells include americium-241; curium-243 and -244; radium-226 and -228; strontium-90; total
alpha—emitting radium; and uranium-233, -234, -235, and -238. Cesium-137, curium-245 and -246, and
plutonium-238 also were found (Arnett and Mamatey 1996).

Near theF-AreaTank Farm, tritium, mercury, nitrate-nitriteasnitrogen, cadmium, grossal pha, andlead were
detected above drinking water standards in one or more wells. The pH exceeded the basic standard, and
trichlorofluoromethane (freon-11), which has no drinking water standard, was present in elevated levels
(Arnett and Mamatey 1996).

At the F-Area Sanitary Sludge Land Application Site, tritium, specific conductance, lead, and copper were
found to exceed their drinking water standards in one or more wells. Groundwater near the F-Area
Acid/Caustic Basin consistently exceeded drinking water standards for gross apha. Total apha-emitting
radium, alkalinity, gross beta, nitrate as nitrogen, and pH were above their respective standards in one or
more wells. The groundwater near the F-Area Coal Pile Runoff Containment Basin did not exceed any
chemical or radiological standard during 1995 (Arnett and Mamatey 1996).

L-Area groundwater exceeds guidelines for tritium, other radionuclides, carbon disulfide, chlorinated and
volatile organics, and metals. Groundwater beneath the L-Area Disassembly Basin has been contaminated
with metas, chlorinated organics, and tritium (DOE 2000).

3.35 Geology and Sails

Coastal Plain sediments beneath SRS overlie a basement complex composed of Paleocene crystalline and
Triassic sedimentary formations of the Dunbarton Basin. Small and discontinuous zones of cal careous sand
(i.e., sand containing calcium carbonate [calcite]), which potentially is subject to dissolution by water, are
beneath some parts of SRS. If dissolution occursinthese zones, potential underground subsidence resulting
in settling of the ground surface could occur. No settling as aresult of dissolution of these zones has been
identified. No economically viable geologic resources have been identified at SRS.

In the immediate region of SRS, there are no known capable faults. A capable fault is one that has had
movement at or near the ground surface at |east once within the past 35,000 years or recurrent movement
within the past 500,000 years. Several faults have been identified from subsurface mapping and seismic
surveys within the Paleozoic and Triassic basement beneath SRS. These are shown in Figure 3.1-3 of the
Savannah River Ste Spent Nuclear Fuel Management Final Environmental Impact Statement (DOE 2000).
The largest fault is the Pen Branch Fault. However, there is no evidence of movement within the last
38 million years along this fault.
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Three earthquakes have occurred inside the SRS boundary between 1985 and 1997. The acceleration
produced by these earthquakes did not activate seismic monitoring instruments in the reactor areas (these
instruments have detection limits of 0.002 g). Existing information does not conclusively correlate these
earthquakeswith any of theknown faultson the site (DOE 1999h). Historically, two large earthquakes have
occurred within 160 kilometers (100 miles) of SRS. The Charleston earthquake of 1886 had an estimated
Richter magnitude of 6.8, while the Union County, South Carolina, earthquake of 1913 had an estimated
Richter magnitude of 6.0. The SRS area experienced an estimated peak horizontal acceleration of 0.10 g
during the Charleston earthquake. An earthquake with a maximum horizontal acceleration of 0.2 g is
estimated to have an annual probability of occurrence of 1in 5,000 at SRS. An earthquake of thismagnitude
would not result in structural damage since this represents the design-basis earthquake (DOE 1995c).

There is no volcanic hazard at SRS. The area has not experienced volcanic activity within the last 230
million years. Future volcanism is not expected because SRS is along the passive continental margin of
North America.

Thesoilsat SRS are primarily sandsand sandy loams. The somewhat excessively drained soilshaveathick,
sandy surface layer that extendsto a depth of 2 meters (6.6 feet) or morein some areas. Soil unitsthat meet
thesoil requirementsfor primefarmland soilsexist on SRS. However, the U.S. Department of Agriculture’s
Natural Resources Conservation Service does not identify these as prime farmlands due to the nature of site
use; that is, the lands are not available for the production of food or fiber. The soils at SRS are considered
acceptable for standard construction techniques.

The soils of the F-Area and L-Areafall within the Fuguay-Blanton-Dothan Association. This association
consists of nearly level to sloping, well-drained soils on broad upland ridges. Soilsin this association have
moderately thick, sandy surfaceand subsurfacelayersand aloamy subsoil (WSRC 1997b). Most soilswithin
the F-Area and L-Area have been disturbed by site development activities.

3.3.6 Ecological Resources

Ecological resources include terrestrial resources, wetlands, aquatic resources, and threatened and
endangered species. Material presented in this section, unless otherwise noted, is from the Storage and
Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement
(DOE 1996c¢).

3.3.6.1 Terrestrial Resources

Most of SRS has remained undeveloped since it was established in 1950. Only about 5 percent of the site
isoccupied by DOE facilities. Five mgjor plant communities have been identified at SRS (Figure 3-7). Of
these, thelargest istheloblolly, longleaf, Slash pine community, which covers approximately 65 percent of
the site. This community type, as well as upland hardwood-scrub oak, occurs primarily in upland areas.
Swamp forests and bottomland hardwood forests are found aong the Savannah River and the numerous
streams that traverse SRS. More than 1,300 taxa of vascular plants have been identified on the site.

Because of the variety of plant communities on the site, aswell asthe region’s mild climate, SRS supports
adiversity and abundance of wildlife, including 44 amphibian, 59 reptile, 255 bird, and 54 mammal species
(DOE 1999h). Common speciesat SRSincludetheslimy salamander, eastern box turtle, Carolinachickadee,
common crow, eastern cottontail, and gray fox. A number of game animals are found on SRS; however
except for the Crackerneck Reserve, only the whitetail deer and feral hog are hunted on site. Raptors, such
asthe Cooper’ s hawk and black vulture, and carnivores, such asthe gray fox and raccoon, are ecologically
important groups on SRS.
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F-Areaisan industrial area situated on an upland plateau between the drainage areas of Upper Three Runs
and Fourmile Branch. It issurrounded primarily by evergreen forests with areas of grassiand, scrub-shrub,
and barren land also present. A roughly 6-hectare (15-acre) oak-hickory forest area designated as a National
Environmental Research Park set asideis|ocated northwest of the site. Bottomland hardwood forest areas are
located along Upper Three Runs and Fourmile Branch. Buildings, paved parking lots, graveled construction
areas, and laydown yards dominate this heavily industrialized areg; little natural vegetation remainsinside the
fenced areas (DOE 1996b, DOE 1999h). A total of 41 animal species have been identified in and around F-
Area, including 18 species of birds, 11 species of mammals, and 12 species of reptiles (WSRC 1997a).

L-Areaisan industrial arealargely surrounded by the loblolly, longleaf, and dash pine community, athough
an area of pine-hardwood community islocated to the west. L-Arealieswithin the Steel Creek drainage just
north of L-Lake (Figure 3—-7). Plant communities found along Steel Creek include bottomland hardwood.
While grassy areas occur within L-Ares, it is largely disturbed with little vegetation. A total of 35 animal
species have been identified in and around L-Area, including 15 species of birds, 8 species of mammals, and
12 species of reptiles (WSRC 1997a).

3.3.6.2 Wetlands

SRS contains approximately 19,800 hectares (49,000 acres) of wetlands, most of which are associated with
flood plains, streams, and impoundments. Wetlands on the site may be divided into the following categories:
bottomland hardwoods, cypress-tupel o, scrub-shrub, emergent, and open water. The most extensive wetland
type on SRS is swamp forest associated with the Savannah River flood plain, which covers approximately
3,800 hectares (9,390 acres). Past releases of cooling water effluent into site streams and the Savannah River
Swamp haveresulted in shiftsin plant community composition, including reductionin bottomland forestsalong
streams and replacement of bald cypress by scrub-shrub and emergent vegetation in the swamp. As many as
350 to 400 Carolina bays, atype of wetland unique to the southeastern United States, also are found on SRS
(DOE 1999c). These natural shallow depressions occur on interstream areas and range from lakes to shallow
marshes, herbaceous bogs, shrub bogs, or swamp forests.

Wetlandsin the vicinity of F-Areaare associated primarily with Upper Three Runs and Fourmile Branch and
their tributaries. These wetlands have been classified as bottomland hardwood. Below C-Area, Fourmile
Branch was affected by cooling water discharged from the C-Reactor. These releases resulted in shiftsin
natural vegetation along the lower stream corridor and whereit drainsinto the Savannah River Swamp. Since
areas affected by shutdown of the reactor have revegetated, species composition is not the same as it was
originaly (WSRC 1997b).

Wetlands in the vicinity of L-Area are associated with Pen Branch, Steel Creek, and L-Lake. Prior to the
establishment of SRS, wetlands associated with Pen Branch and Steel Creek were classified primarily as
bottomland hardwood forest and swamp forest. Past releases of cooling water fromthe K-, L-, and P-Reactors
resulted in shifts in plant community composition from bottomland forests aong the stream corridors and
cypress-tupel o in the Savannah River Swamp to scrub-shrub and emergent vegetation. Since shutdown of the
reactors, some recovery of these areas has occurred; however, new growth has not always included the same
species that were present in the original canopy. Wetlands associated with L-Lake include several shoreline
zones, including asubmersed and fl oating-leaf zone, emergent zone, and an upper emergent-shrub zone. Efforts
have been made to revegetate both Ben Pranch and L-Lake (WSRC 1997b).

3.3.6.3 Aquatic Resour ces
Aquatic habitat on SRS includes manmade ponds, Carolina bays, reservoirs, and the Savannah River and its

tributaries. There are more than 50 manmade impoundments located throughout the site that support
populations of bass and sunfish. Fewer than 20 Carolina bays have permanent fish populations. Species
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present in these baysinclude redfin pickerel, mud sunfish, lake chubsucker, and mosquitofish. Par Pond and
L-Lake support similar fish populations, including largemouth bass, black crappie, and various species of
panfish. Sportfishingispermitted only within the Crackerneck Reserve. Commercial fishingisnot allowed
on SRS, although it does take place on the Savannah River. In the past, water intake structures for the 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.

Streamsin thevicinity of F-Areainclude Upper Three Runsand Fourmile Branch and their tributaries. Fish
species present in Upper Three Runs in the vicinity of F-Areainclude the dusky shiner, yellowfin shiner,
redbreast sunfish, and bluegill. It isimportant as a spawning areafor blueback herring and as a seasona
nursery habitat for American shad, striped bass, and other Savannah River species. Fish species present in
Fourmile Branch near F-Area include the dusky shiner, creek chubsucker, yellow bullhead, and spotted
sunfish. Studiesof fishcommunitiesin Upper Three Runsand Fourmile Branchindicated that no measurable
community-level impacts were associated with contaminants from the F-Area seepage basins (DOE 1996b,
DOE 1999h).

Aquatic resources in the vicinity of L-Area are associated with Pen Branch, Steel Creek, and L-Lake. Pen
Branch hasbeen affected over the yearsby the operation and subsequent shutdown of the K-Reactor. During
operations, fish populationsin warmed portions of the stream were greatly reduced. With the end of reactor
operations, amore diverse fish population has recol onized thermal portions of the stream. Steel Creek also
has been affected by DOE operations, including the operation and subsequent shutdown of the L-Reactor,
operation of the K-Reactor and the eventual diversion of itscooling watersto Par Pond, and the construction
of L-Lake. L-Lake has undergone numerous changesin fish populations since it wasfirst formed in 1985.
These changes have been associated with colonization of the lake by fish originally in Steel Creek, aswell
asintroduced fish and operation and eventual shutdown of the L-Reactor. Fish speciesthat are commonin
the lake include largemouth bass, bluegill, redbreast sunfish, and threadfin shad (WSRC 1997b).

3.3.6.4 Threatened and Endanger ed Species

As shown in Table 3.7.6-1 in the Storage and Disposition of Weapons-Usable Fissile Materials Final
Programmatic Environmental Impact Satement (DOE 19964), 61 threatened, endangered, and other special
status species listed by the Federal Government or the State of South Carolinamay be found in the vicinity
of SRS. Ten species are federally or state-listed as threatened or endangered (WSRC 1997b). No critical
habitat for threatened or endangered species exists on SRS.

No federally listed threatened or endangered species are known to occur in F-Area, although several species
may occur in the general vicinity. The American aligator (listed as threatened by virtue of its similarity in
appearance to the endangered American crocodil€), while fairly abundant on SRS, isuncommon in F-Area.
The nearest active bald eagle nest islocated along Pen Branch, 8 kilometers (5 miles) southeast of F-Area.
Bald eagles are listed as threatened by the U.S. Fish and Wildlife Service and as endangered by South
Carolina. Wood storks have been observed 14.5 kilometers (9 miles) from F-Area, near the Fourmile Branch
delta. The closest colony of red-cockaded woodpeckers is 12 kilometers (7.5 miles) to the northeast, but
suitableforage habitat existsnear F-Area(WSRC 1997b). Both wood storksand red-cockaded woodpeckers
are federally and state-listed as endangered. The smooth purple coneflower, the only endangered plant
speciesfound on SRS, has been found along Burma Road 4.8 kilometers (3 miles) southwest of F-Area. The
state-listed rare Oconee azal ea has been found on steep slopes adjacent to the Upper Three Runsflood plain
just northwest of F-Area (DOE 1995b).

No federally listed threatened or endangered species are known to occur in L-Area, but several species may
existinthe general vicinity. The American alligator has been observed in L-Lake and in Steel Creek below
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L-Lake. Bald eagles have been observed in the L-Lake area; the nearest bald eagle nest is located on Pen
Branch 3.2 kilometers (2 miles) southeast of L-Area. Wood storks have been observed in the Steel Creek
delta, located about 9.8 kilometers (6 miles) south of L-Area. The closest colony of red-cockaded
woodpeckersto L-Areais located about 8 kilometers (5 miles) to the east-southeast (WSRC 1997b). The
nearest colony of the smooth purple coneflower to the siteislocated about 2.4 kilometers (1.5 miles) to the
east near the junction of SRS Roads 9 and B. The Oconee azalea has been identified on the steep slopes
adjacent to the Upper Three Runs flood plain about 12 kilometers (7.5 miles) northwest of L-Area
(DOE 1995b). Consultation has been conducted with both the U.S. Fish and Wildlife Service and the state.

3.3.7 Cultural and Paleontological Resour ces

Cultural resources are human imprints on the landscape and are defined and protected by a series of Federal
laws, regulations, and guidelines. Field studies conducted over the past two decades by the University of
South Carolina’ sInstitute of Archaeology and Anthropol ogy have provided considerableinformation about
the distribution and content of cultural resourcesat SRS. About 60 percent of SRS has been surveyed, and
858 archaeological (historic and prehistoric) sites have been identified. There are 67 sites considered
potentially eligible for listing on the National Register; most of the sites have not been evaluated yet. No
SRS nuclear production facilities have been nominated for the National Register, and there are no plansfor
nominations. Existing SRSfacilitieslack architectural integrity and do not contribute to the broad historic
theme of the Manhattan Project and the production of World War Il era nuclear materials.

Cultural resourcesat SRS are managed under thetermsof aprogrammati c memorandum of agreement among
the DOE Savannah River Operations Office, the South Carolina State Historic Preservation Officer, and the
Advisory Council on Historic Preservation, dated August 24, 1990. Guidance onthe management of cultural
resources at SRS is included in the Archaeological Resources Management Plan of the Savannah River
Archaeological Research Program (SRARP 1989).

3.3.7.1 Prehistoric Resour ces

Prehistoric resources are physical propertiesthat remain from human activities that predate written records.
Prehistoric resources at SRS consist of villages, base camps, limited-activity sites, quarries, and workshops.
An extensive archaeological survey program begun at SRSin 1974 includes numerous field studies such as
reconnaissance surveys, shovel test transects, and intensive site testing and excavation. Thereis evidence
of more than 800 prehistoric sites, some of which may fall in the vicinity of the proposed facilities. Fewer
than 8 percent of these sites have been evaluated for National Register eligibility.

Within F-Area, land areas have been disturbed over the past 46 years by activities associated with
construction and operation of the existing facilities. Although no archaeological surveys have been
conducted within the boundary of F-Area, no prehistoric cultural materials have been, or are expected to be,
identified within thisindustrial area.

Thepotential for prehistoric sitesin L-Areaislimited. Theareaisinan archaeological site density zone that
has the least potential for prehistoric sites of significance (DOE 2000).

3.3.7.2 Historic Resour ces

Historic resources consist of physical properties that postdate the existence of written records. Types of
historic sites include farmsteads, tenant dwellings, mills, plantations and slave quarters, rice farm dikes,
dams, cattle pens, ferry locations, towns, churches, schools, cemeteries, commercial building locations, and
roads. About 400 historic sitesor siteswith historic components have beenidentified within SRS, and some
of these may fall withinthelocationsof the proposed facilities. To date, about 10 percent of the historic sites
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have been evaluated for National Register eligibility. Most pre-SRS erahistoric structureswere demolished
during theinitial establishment of SRSin 1950. Two SRS erabuildingsbuilt in 1951 remainin use. From
aCold War perspective, SRS has been involved in tritium operations and other nuclear material production
for more than 40 years; therefore, some existing facilities and engineering records may have significant
historical and scientific content.

Within F-Area, land areas have been disturbed over the past 46 years by activities associated with the
construction and operation of the existing facilities. Although no surveys have been conducted within the
boundary of F-Area, no historic resources are expected to be identified, with the possible exception of
surviving facilities and engineering records from the Cold War era.

The Savannah River Archaeological Research Program has not examined any areas in and immediately
around Building 105-L. Archaeologica resources in the footprint of the building are unlikely to have
survived construction, although 1951 aerial photographs show that houseswere present in L-Areabeforethe
development of SRS in the early 1950s (DOE 2000). Consultation has been conducted with the State
Historic Preservation Office.

3.3.7.3 Native American Resources

Native Americangroupswithtraditional tiesto theareaincludethe Apalachee, Cherokee, Chickasaw, Creek,
Shawnee, Westo, and Y uchi. At different times, each of these groupswasencouraged by the English to settle
inthe areato provide protection from the French, Spanish, or other Native American groups. Main villages
of both the Cherokee and Creek werelocated southwest and northwest of SRS, respectively, but both groups
may have used the areafor 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 resourcesintheregionincluderemainsof villagesor townsites, ceremonial lodges, burials,
cemeteries, and natural areas containing traditional plantsused in religious ceremonies. Literature reviews
and consultations with Native American representatives have revealed concerns related to the American
Indian Religious Freedom Act within the central Savannah River Valley, including some sensitive Native
American resources and severa plantstraditionally used in ceremonies.

No onsite areas are subject to Native American Treaty Rights. However, five Native American groups, the
Y uchi Tribal Organization, the National Council of Muskogee Creek, the Indian Peoples Muskogee Tribal
Town Confederacy, the Pee Dee Indian Association, and the Ma Chis Lower Alabama Creek Indian Tribe,
have expressed concern over sitesand items of religious significance on SRS. DOE routinely notifiesthese
organizations about major planned actions at SRS and asks them to comment on SRS documents prepared
in accordance with NEPA.

In 1991, DOE conducted asurvey of Native American concernsabout religiousrightsin the central Savannah
River Valey (DOE 1991). Duringthisstudy, three Native American groups, the Y uchi Tribal Organization,
the National Council of Muskogee Creek, and the Indian Peoples Muskogee Tribal Town Confederacy,
expressed continuing interest in the SRS region with regard to the practice of their traditional religious
beliefs. The Yuchi Tribal Organization and the National Council of Muskogee Creek have expressed
concernsthat several plant species(e.g., redroot, button snakeroot, and American ginseng) traditionally used
inTribal ceremonies could exist on SRS. Redroot and button snakeroot are known to occur on SRS, but are
typically found in wet, sandy areas such as evergreen shrub bogs and savannas. Neither speciesislikely to
befoundinF-Areaor L-Areabecause of past clearing associated with past development. Inadditiontothose
Native American Tribal organizations noted above, consultation has been conducted with the United
Keetowah Band, the Pee Dee Indian Association, and the Ma Chris Lower Alabama Creek Indian Tribe.
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3.3.7.4 Paleontological Resour ces

Paleontological resources are the physical remains, impressions, or traces of plantsor animalsfrom aformer
geologic age. Paleontological materials from the SRS area date largely from the Eocene Age (54 to
39 million years ago) and includefossil plants, numerousinvertebrate fossils, giant oysters, other mollusks,
and bryozoa. With the exception of the giant oysters, al other fossils are fairly widespread and common;
therefore, the assemblages have low research potential or scientific value.

Paleontological resources have not been recorded in F-Area and their occurrencein L-Areais unlikely.
3.3.8 Socioeconomics

Statistics for employment and economy are presented for the regional economic area which encompasses
15 counties around SRS that are located in Georgia and South Carolina. Statistics for population and
housing, community services, and local transportation are presented for theregion of influence. Theregion
of influence is afive-county areain which approximately 90 percent of all SRS employees reside (Table
3-19). In1995, SRS employed 16,625 persons (6.5 percent of the 1996 regional economic areacivilian labor
force).

Table 3-19 Distribution of Employees by Place of Residencein the SRS
Region of Influence, 1997

County Number of Employees Total Site Employment (Percent)
Aiken 8,966 53.9
Columbia 2,209 13.3
Richmond 2,204 13.3
Barnwell 1,112 6.7
Edgefield 242 15
Region of influence total 14,733 88.62

& Total differs due to rounding.
Source:  HNUS 1997.

3.3.8.1 Regional Economy Char acteristics

Between 1990 and 1996, the civilian labor force in the regional economic area increased 3.6 percent to
257,101. In 1996, the unemployment rate in the regional economic areawas 7.6 percent, which was greater
than the unemployment rate of 6 percent for both Georgia and South Carolina.

In 1995, manufacturing represented the largest sector of employment in the regional economic area
(25.6 percent). Thiswas followed by government (20.9 percent) and service activities (19.9 percent). The
total for these employment sectorsin Georgiawas 17.5 percent, 16.8 percent, and 23 percent, respectively.
Thetotal for these employment sectors in South Carolinawas 23.3 percent, 17.3 percent, and 20.5 percent,
respectively.

3.3.8.2 Population and Housing
In 1996, the region of influence estimated popul ation totaled 453,778. Between 1990 to 1996, the region of
influence population increased by 8.6 percent, compared with a 13 percent increase in Georgia s popul ation

and a 5.7 percent increase in South Carolina s population. Between 1980 and 1990, the number of housing
unitsin theregion of influence increased by 25.1 percent, compared with a30.1 percent increasein Georgia
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and a 23.5 percent increase in South Carolina. The total number of housing units within the region of
influencefor 1990 was 165,443 (DOE 1999h). In 1995, the total number of owner and renter housing units
within theregion of influencewas 171,400 (DOE 1996c). The 1990 homeowner vacancy ratefor theregion
of influence was 2.2 percent, compared with statewide rates of 2.5 percent for Georgiaand 1.7 percent for
South Carolina. The renter vacancy rate for the region of influence was 10 percent compared with the
statewide rates of 12.2 percent for Georgiaand 11.5 percent for South Carolina.

3.3.8.3 Community Services

Community servicesinclude public education and public safety. In 1997, school districts providing public
education in theregion of influence were operating at capacities of between 85 to 100 percent. Total student
enrollment in the region of influence in 1997 was approximately 89,000, and the student-to-teacher ratio
averaged 17to 1. 1n 1990, the average student-to-teacher ratioswere 10.8to 1 for Georgiaand 11.5to 1 for
South Carolina. In 1997, a total of 973 sworn police officers were serving the five-county region of
influence. The average region of influence officer-to-population ratio was 2.1 officers per 1,000 persons.
This compares with the 1990 state averages of 2 officers per 1,000 persons for Georgiaand 1.8 officers per
1,000 persons for South Carolina.

3.3.8.4 Local Transportation

Vehicular accessto SRS is provided by South Carolina State Routes 19, 64, and 125 (Figure 3-5). There
is no public transportation to SRS. Rail service in the region of influence is provided by the Norfolk
Southern Corporation and CSX Transportation. SRSis provided rail accessviaRobbins Station onthe CSX
Transportation line. Waterbornetransportationisavailableviathe Savannah River. SRShasno commercial
docking facilities, but it has a boat ramp that has accepted large transport barge shipments. Columbia
Metropolitan Airport in Columbia, South Carolina, and Bush Field in Augusta, Georgia, receive jet air
passenger and cargo service from both national and local carriers.

3.3.9 Environmental Justice

Under Executive Order 12898, Federal Actionsto Address Environmental Justice in Minority Populations
and Low-Income Populations, Federal agenciesareresponsiblefor identifyingand addressing the possibility
of disproportionately high and adverse health or environmental effects of programs and policieson minority
or low-income populationsin potentially affected areas. Minority populations refer to all people of color,
exclusive of white non-Hispanics. Low-income populations refer to households whose incomes are below
the Federal poverty thresholds. In the case of SRS, the potentially affected area includes parts of Georgia
and South Carolina.

Dataobtai ned during the 1990 census show that the percentage of minoritiesfor the contiguous United States
was 24.1, and the percentagesfor the States of Georgiaand South Carolinawere 29.8 and 31.4, respectively.
The same census data also show that, of the total population of the contiguous United States, 13.1 percent
reported incomes below the poverty threshold, and Georgia and South Carolina reported 14.7 and
15.4 percent, respectively.

Thepotentially affected areasurrounding F-Areaisdefined by acirclewith an 80-kilometer (50-mile) radius
centered at Building 221—F (latitude 33°17'11" N, longitude 81°40'38" W). The total population residing
within that area in 1990 was 615,734. The proportion of the population around this building that was
considered minority was 37.9 percent. At the time of the 1990 census, Blacks were the largest minority
group within the potentially affected area, constituting 35.7 percent of the total population. Hispanics
constituted about 1 percent, and Asians about 1 percent. Native Americans constituted about 0.2 percent of
the population (DOC 1992).
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A breakdown of incomes in the potentially affected area is also available from the 1990 census data
(DOC 1992). At that time, the poverty threshold was $9,981 for a family of three with one related child
under 18 years of age. A total of 107,479 persons (18 percent of the total population) residing within the
potentially affected area around F-Area reported incomes below the poverty threshold.

The potentially affected area surrounding L-Areais defined by acircle with aradius equal to 80 kilometers
(50 miles) centered at Building 105-L (latitude 33°12'38.5" N and longitude 81°37'26.5" W). The total
population residing within the potentially affected area in 1990 was 606,819 persons. Approximately
39.1 percent of the population in 1990 was composed of individuals who identified themselves as having
racia or ethnic originsthat are used by the Council on Environmental Quality to define minority populations
(CEQ 1997). At thetime of the 1990 census, Blacks were the largest minority group within the potentially
affected area, constituting approximately 36.8 percent of thetotal population. Lessthat 3 percent of thetotal
population in the potentially affected area designated themselves as Asian, Native American, or Hispanic
(DOC 1992).

Within the potentially affected areain 1990, 107,468 persons (nearly 21 percent of the total population)
reported incomes that were |ess than the threshold for poverty.

3.3.10 Existing Human Health Risk

Public and occupational health and safety issuesinclude the determination of potentially adverse effects on
human health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.3.10.1 Radiation Exposure and Risk

Major sources and levels of background radiation exposure to individualsin the vicinity of SRS are shown
inTable3-20. Annual background radiation dosesto individual sare expected to remain constant over time.
The total dose to the population, in terms of person-rem, changes as the population size changes.
Background radiation doses are unrelated to SRS operations.

Table 3-20 Sources of Radiation Exposureto Individualsin the SRS Vicinity Unrelated to SRS

Operations
Source | Effective Dose Equivalent (millirem per year)

Natural Background Radiation 2

Cosmic radiation 27

External terrestrial radiation 28

Internal terrestrial/cosmogenic radiation 40

Radon in homes (inhaled) 200°
Other Background Radiation ©

Diagnostic x-rays and nuclear medicine 53

Weapons test fallout lessthan 1

Air travel 1

Consumer and industrial products 10
Total 360

& Arnett and Mamatey 1998a.
® An average for the United States.
¢ NCRP 1987.
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Releases of radionuclides to the environment from SRS operations provide another source of radiation
exposure to individuals in the vicinity of SRS. Types and quantities of radionuclides released from SRS
operationsin 1997 arelisted inthe Savannah River Ste Environmental Report for 1997 (Arnett and Mamatey
1998a). The dosesto the public resulting fromthesereleases are presented in Table 3-21. These dosesfall
within radiological limits per DOE Order 5400.5, Radiation Protection of the Public and Environment, and
are much lower than those of background radiation.

Table 3-21 Radiation Dosesto the Public From Normal SRS Operationsin 1997
(Total Effective Dose Equivalent)

Atmospheric Releases Liquid Releases Total

Members of the Public Standard # Actual Standard® | Actual ® | Standard?® Actual
Maximally exposed offsite individual 10 0.050 4 0.13 100 0.18
(millirem)
Population within 80 kilometers (50 miles) None 554 None 24 100 7.9
(person-rem) ©
Averageindividual within 80 kilometers
(50 miles) (millirem) © None 0.0089 None 0.0035 None 0.013

& The standards for individuals are given in DOE Order 5400.5. As discussed in that Order, the 10-millirem-per-year limit from

airborneemissionsisrequired by the Clean Air Act (40 CFR 61), and the4-millirem-per-year limitisrequired by the Safe Drinking

Water Act. For thisEI'S, the4-millirem-per-year valueisassumed conservatively to bethelimit for the sum of dosesfromall liquid

pathways. The total dose of 100 millirem per year is the limit from all pathways combined. The 100 person-rem value for the

populationisgivenin proposed 10 CFR 834, as published in 58 FR 16268. If the potential total dose exceedsthe 100 person-rem

value, the contractor operating the facility is required to notify DOE.

Conservatively includes al water pathways, not just the drinking water pathway. The population dose includes contributions to

Savannah River users downstream of SRS to the Atlantic Ocean.

¢ About 620,100 in 1997. For liquid releases, an additional 70,000 water usersin Port Wentworth, Georgia, and Beaufort, South
Carolina (about 160 kilometers [98 miles] downstream), are included in the assessment.

4 This corresponds to the value calculated for Clean Air Act (40 CFR 61) compliance and is consistent with the assumptions used
in dose calculations presented in this EIS.

¢ Obtained by dividing the popul ation dose by the number of peoplelivingwithin 80 kilometers (50 miles) of thesitefor atmospheric
releases; for liquid releases, the number of peopleincludes water users who live more than 80 kilometers (50 miles) downstream
of the site.

Source: Arnett and Mamatey 1998a.

Using arisk estimator of 500 |atent cancer deaths per 1 million person-rem to the public (see Appendix E),
the fatal cancer risk to the maximally exposed offsite individua resulting from radiological releases from
SRS operationsin 1997 is estimated to be 9.0 x 10®. That is, the estimated probability of this person dying
of cancer at some point in the future from radiation exposure associated with one year of SRS operationsis
lessthan 1 in 10 million (it takes several to many years from the time of radiation exposure for a cancer to
manifest itself).

According to the same risk estimator, 0.004 excess |atent fatal cancersare projected in the population living
within 80 kilometers (50 miles) of SRSfromnormal operationsin1997. To placethisnumber in perspective,
it may be compared with the number of fatal cancers expected in the same population from all causes. The
1995 mortality rate associated with cancer for the entire U.S. population was 0.2 percent per year. Based
on this mortality rate, the number of |atent fatal cancers expected during 1997 from all causes in the
population living within 80 kilometers (50 miles) of SRSwas 1,240. Thisexpected number of fatal cancers
is much higher than the 0.004 |atent fatal cancers estimated from SRS operationsin 1997.

SRS workers receive the same dose as the general public from background radiation, but they also receive
an additional dose from working in facilities with nuclear materials. The average dose to the individual
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worker and the cumulative doseto all workers at SRS from operationsin 1997 are presented in Table 3-22.
These doses fall within the radiological regulatory limits of 10 CFR 835. According to arisk estimator of
400 |atent fatal cancersper 1 million person-remamongworkers (Appendix E), the number of projected fatal
cancers among SRS workers from normal operationsin 1997 is 0.066. The risk estimator for workersis
lower than the estimator for the public because of the absence fromthework force of the moreradiosensitive
infant and child age groups.

Table 322 Radiation Dosesto Workers From Normal SRS Operationsin 1997
(Total Effective Dose Equivalent)

Onsite Releases and Direct Radiation

Occupational Personnel Standard ® Actual
Average radiation worker (millirem) None® 50
Total workers (person-rem)® None 165

& Theradiologica limit for an individual worker is 5,000 millirem per year. However, DOE’'s goal is to maintain radiological
exposure as low as is reasonably achievable. Therefore, DOE has established an administrative control level of 2,000 millirem
per year (DOE Order N 441.1); the site must make reasonable attempts to maintain individual worker doses below thislevel.

® No standard is specified for an “average radiation worker;” however, the maximum dose that this worker may receive s limited
to that given in footnote “a.”

¢ 1n 1997, 3,327 workers with measurable doses.

Sources: DOE 19953, DOE 1998d.

A moredetailed presentation of the radiation environment, i ncluding background exposuresand radiol ogical
releases and doses, is presented in the Savannah River Ste Environmental Report for 1997 (Arnett and
Mamatey 1998a). The concentrationsof radioactivity in variousenvironmental media (including air, water,
and soil) in the site region (on and off the site) also are presented in that report.

External radiation doses and concentrations of gross alpha, plutonium, and americium in air have been
measured in F-Area. Onsite doses are measured for comparison against natural background levels, which
aremeasured at offsitelocations; thenumerical differenceinthese measurementsmay bedirectly attributable
to radiological sources that are located in the vicinity of the onsite measurement location(s). In 1997, the
annual dose in F-Areawas 105 millirem. Thisisabout 20 millirem higher than the average dose measured
at offsitelocations. Inthe sameyear, the concentration of gross al phawas about 0.0011 picocuries per cubic
meter in F-Area, compared with the approximately 0.00099 picocuries per cubic meter measured at the
offsite control location. No plutonium-239 was detected in F-Area. Offsite controlsalso did not detect any
plutonium-239 in the air in 1997 (Arnett and Mamatey 1998b).

External radiation doses havebeen measuredin L-Area. In1997, theannual dosein L-Areawas 80 millirem
(Arnett and Mamatey 1998b).

3.3.10.2 Chemical Environment

Table3-16identifiesthe hazardous(i.e., carcinogeni c and toxi c/noncarcinogenic) chemical sthat areemitted
totheair at SRS. Thelist includes only those chemicalsthat have ambient air quality standards and would
be emitted under the alternativesanalyzed at SRS. Thislist includes 24 chemicals, including benzene, ethyl
benzene, formal dehyde, hexane, manganese, methyl-ethyl-ketone, methylene chloride, naphthal ene, toluene,
and vinyl acetate (see Table 3-17 for the complete list).

Health impacts on the public may occur by inhaling air containing hazardous chemicals, ingesting
contaminated drinking water or food, and direct exposure (skin contact). The primary health impacts from
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exposureto hazardous chemicalsarefrominhalation. Two magjor health effects are observed fromthelisted
chemicals, the carcinogenic effect and the noncarcinogenic effect. These are presented below.

Carcinogenic Effects: These effects are estimated as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to the potential carcinogen. This could be an
incremental or excessindividual lifetime cancer risk.

Noncar cinogenic Effects: These effects are determined by the ratio between the calculated or measured
concentration of the chemical in the air and the reference concentration or dose. Thisratio isknown asthe
hazard quotient. Hazard quotientsfor noncarcinogens are summed to obtain the hazard index. If the hazard
guotient islessthan 1, then no adverse health effects are expected.

For some chemicals where the weight of evidence is weak and carcinogenecity is not well established, the
impacts of both cancer and noncancer effects were determined. Table 3-23 summarizes the baseline
hazardous chemical impacts to the public. This table lists only those chemicals for which reference
concentrationsfor cancer or toxicity areavailablefromthelntegrated Risk Information System. Thebaseline
concentrations are estimates of the highest existing concentrations and represent the highest concentrations
to which individuals from the public could be exposed under normal operations (excluding accident
conditions). These concentrations arein compliance with applicable guidelines. Additional information on
estimating the health impacts of hazardous chemicalsis presented in Appendix E, Section E.5.

The exposure of workers to hazardous chemical s varies among facilities and the operational activities, and
the available information is insufficient for a meaningful estimate of impacts. Workers are protected by
adherence to the OSHA and EPA standards that regulate workplace atmospheric and drinking water
concentrations of potentially hazardous chemicals. Monitoring the frequency and amount of chemicals
released in operational processes ensuresthat these standards are not exceeded. Further, DOE requiresthat
the environment in the workpl ace be as free as possibl e from recognized hazards that cause, or are likely to
cause, illnessor physical harm. Therefore, workplace conditionsat SRS are substantially better than required
by standards.

Table 3-23 Hazardous Chemical | mpactsto the Public From Existing Activities at SRS

Reference
Annual Concentration Unit Cancer
Concentration Inhalation Risk (risk per
(milligrams per (milligrams per milligram per Hazard
Chemical cubic meter) cubic meter) cubic meter) Quotient Cancer Risk

Benzene 0.0039 None 0.0078 None 0.00003
Ethyl benzene 0.000015 1 None 0.000015 None
Formaldehyde 1.3x10° None 0.013 None 1.6 x 108
Hexane 8.75 x 10°® 0.2 None 0.000044 None
Manganese 0.000013 0.00005 None 0.25 None
Methyl-ethyl-ketone 0.00012 1 None 0.00012 None
Methylene chloride 0.00023 None 0.00047 None 1.1x107
Naphthalene 1.3x10° 0.003 None 0.00042 None
Toluene 0.0002 0.4 None 0.0005 None
Vinyl acetate 2.5x10° 0.2 None 0.000013 None
Hazard Index 0.25 Not applicable

Sources: EPA 1999, Bickford et al. 1997.
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3.3.10.3 Health Effects Studies

Oneepidemiol ogical study onthegeneral population in communities surrounding SRS has been conducted and
published. No evidence of excess cancer mortality, congenital anomalies, birth defects, early infancy deaths,
strokes, or cardiovascular deathswasreported. The epidemiological literature onthefacility reflectsan excess
of leukemiadeathsamong hourly workers; no other health effectsfor workersarereported. For amoredetailed
description of the studies reviewed and their findings, and for a discussion of the epidemiologic surveillance
program implemented by DOE to monitor the health of current SRS workers, refer to Appendix M.4.7 of the
Sorage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact
Satement (DOE 1996¢).

3.3.104 Accident History

Between 1974 and 1988, there were 13 inadvertent tritium releases from the SRS tritium facilities. These
releases were attributed to aging equipment in the tritium processing facility and are one of the reasonsfor the
construction of the Replacement Tritium Facility at SRS. A detailed description and study of these incidents
and their consequences for the offsite population have been documented by SRS. The most significant were
in 1981, 1984, and 1985, when respectively 32,934, 43,800, and 19,403 curies of tritiated water vapor were
released. From 1989 through 1992, there were 20 inadvertent releases, all with little or no offsite dose
conseguences. Thelargest of therecent releases occurred in 1992 when 12,000 curies of tritium were released.

3.3.10.5 Emergency Preparedness

Each DOE site has established an emergency management program that would be activated in the event of an
accident. This program has been developed and maintained to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes emergency planning, preparedness, and response.

The Emergency Preparedness Facility at SRS provides overdl direction and control for onsite responses to
emergenciesand coordinateswith Federal, state, and local agenciesand officials on thetechnical aspectsof the
emergency. Emergency planshave been prepared for specific areasat SRS. Participating government agencies
whose plans are interrel ated with the SRS emergency plan for action include the States of South Carolinaand
Georgia, the City of Aiken, and the various counties in the general region of the site. Emergency response
support, including firefighting and medical assistance, would be provided by these jurisdictions.

In addition, DOE has specified actions to be taken at all DOE sites to implement lessons learned from the
emergency response to an accidental explosion at Hanford in May 1997.

3.3.11 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal of
waste generated from ongoing DOE activities. The waste is managed according to appropriate treatment,
storage, and disposal technologies, and in compliance with all applicable Federal and state statutes and
DOE Orders.

3.3.11.1 Wastelnventoriesand Activities
SRS manages the following types of waste: high-level radioactive, transuranic, mixed transuranic, low-level
radioactive, mixed, hazardous, and nonhazardous. Waste generation rates and the inventory of stored waste

from activities at SRS are provided in Table 3-24. Table 3-25 summarizes the SRS waste management
capabilities. More detailed descriptions of the waste management system capabilities at SRS areincluded in
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Table 3-24 Waste Generation Rates and Inventoriesat SRS

Waste Type Generation Rate (cubic meters per year) I nventory (cubic meters)

High-L evel Radioactive 1,561 131,000
Transuranic?

Contact-handled 427 6,977

Remotely handled 4 0
L ow-L evel Radioactive 10,043 1,616
Mixed

RCRA 1,135 6,940

Toxic Substances Control Act 0 110
Hazardous 74 1,416
Nonhazar dous

Liquid 416,100 Not applicable®

Solid 6,670 Not applicable®

2 Includes mixed transuranic waste.

P Generally, nonhazardous waste is not held in long-term storage.
Sources: DOE 1999h, except high-level radioactivewastegenerationsrates (DOE 1996¢) and high-level radioactivewasteinventory

(DOE 1997a).

Table 3-25 Waste Management Capabilities at SRS

Applicable Waste Type
Mixed Non-
Facility Name/Description Capacity Status HLW | TRU | TRU | LLW |Mixed | Haz Haz
Treatment Facility (cubic meters per year)
Savannah River Technology 53,700 On-line X
Center lon Exchangers,
Evaporators
Transuranic Waste 1,720 Planned X X
Characterization/ Certification for 2007
Facility
Consolidated Incineration 4,630 liquid On-line X X X
Facility and Ashcrete 17,830 solid
Stabilization Fecility
F- and H-Area Effluent 1,930,000 On-line X X
Treatment Facility
M-, L-, and H-Area Compactors 3,983 On-line X
Non-Alpha Vitrification Facility 3,090 Planned X X X
M-AreaLiquid Effluent 999,000 On-line X
Treatment Facility
M-AreaVendor Treatment 2,470 Planned X
Facility
Savannah River Technology 11,200 On-line X
Center lon Exchange Treatment
Probe
Area Supercompactor 5,700 Planned X
Z-Area Saltstone Facility 28,400 On-line X
Centra Sanitary Wastewater 1,030,000 On-line X
Treatment Facility
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Applicable Waste Type
Mixed Non-
Facility Name/Description Capacity Status HLW | TRU | TRU | LLW |Mixed | Haz Haz

Storage Facility (cubic meters)

Transuranic Storage Pads 34,400 On-line X X

Defense Waste Processing 568 On-line X

Facility Organic Waste Storage

Tank

Liquid Waste Solvent Tanks 454 Planned X

M-Area Process Waste Interim 8,300 On-line X

Treatment/Storage Facility

Mixed Waste Storage Facilities 1,905 On-line X

(645-2N, -295, -43E)

Savannah River Technology 198 On-line X

Center Mixed Waste Storage

Tanks

Long-Lived Waste Storage 1,064 Planned X

Building

Solid Waste Storage Pads 2,657 On-line X X

Buildings 316-M, 710-B, 2,515 On-line X X

645-N, and 645-4N

M-Area Storage Pad 2,160 On-line X

F- and H-Area Tank Farm 133,000 On-line X

Defense Waste Processing 2,286 canisters | On-line X

Facility

Disposal Facility (cubic meters)

Intermediate-Level Radioactive 3,665 On-line X

Waste Vaults

Low-Activity Waste Vaults 30,500 On-line X

Low-Level Radioactive Waste 26,000 Planned X

Disposal Facility Slit Trenches

Z-Area Sdtstone Vaults 1,110,000 On-line X

DWPF = Defense Waste Processing Facility, Haz = hazardous, HLW = high-level radioactive waste, LLW = low-level radioactive
waste, TRU = transuranic
Sources: DOE 1999h, except high-level radioactive waste (DOE 1996¢).

the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
I mpact Satement (DOE 1996¢) and the Savannah River SteWaste Management Final Environmental |mpact
Satement (DOE 1995b).

The EPA placed SRS on the National Priorities List in December 1989. In accordance with CERCLA,
DOE entered into aFederal Facilities Compliance Agreement with the EPA and the State of South Carolina
to coordinate cleanup activities at SRS under one comprehensive strategy. As stated in the Sorage and
Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement
(DOE 1996¢), this Agreement combines the RCRA Facility Investigation Program Plan with a CERCLA
cleanup program titled the RCRA Facility Investigation/Remedial Investigation Program Plan. More
information on regulatory requirements for waste disposal is provided in Chapter 5.

3.3.11.2 High-Level Radioactive Waste
Liquid high-level radioactivewaste at SRSis made up of many waste streams generated during the recovery

and purification of transurani c waste productsand unburned fissilematerial from spent reactor fuel elements.
Thiswaste is separated by waste form, radionuclide, and heat content before their transfer to underground
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storage tanks in the F- and H-Area Tank Farms. Processes routinely used to treat liquid high-level
radioactive waste are separation, evaporation, and ion exchange. Evaporation produces a cesium-
contaminated condensate. Cesiumisremoved fromthe condensate, resultinginalow-level radioactivewaste
stream that istreated in the Effluent Treatment Facility. Theremaining high-level radioactive waste stream
salts are precipitated; some can be decontaminated. The decontaminated salt solution 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, fly ash, and blast furnace slag to form grout. The grout is pumped into
disposal vaultswhereit hardensfor permanent disposal assolid low-level radioactivewaste. Theremaining
high-level radioactive salt and sludge are immobilized permanently as a glass solid cast in stainless steel
containers at the Defense Waste Processing Facility Vitrification Plant. The stainless steel containers are
decontaminated to U.S. Department of Transportation standards, welded closed, and temporarily stored on
site for eventual transport to and disposal in arepository. Future high-level radioactive waste generation
could result from the processing and stabilization of spent nuclear fuel for long-term storage as aresult of
the Record of Decision (60 FR 28680) on the Programmatic Spent Nuclear Fuel EIS (DOE 1995a), and from
remediation or materials recovery activities performed in the F- and H-Canyons.

3.3.11.3 Transuranic Waste

Transuranic waste generated between 1974 and 1986 is stored on five concrete pads and one asphalt pad that
have been covered with approximately 1.2 meters (4 feet) of soil. Transuranic waste generated since 1986
is stored on 13 concrete pads that are not covered with soil. The transuranic waste storage pads are in the
Low-Level Radioactive Waste Disposal Facility (DOE 1999h).

A planned Transuranic Waste Characterization and Certification Facility would provide extensive
containerized waste certification capabilities. The facility is needed to prepare transuranic waste for
treatment and to certify transuranic waste for disposal at the Waste Isolation Pilot Plant. Drums that are
certified for shipment to the Waste I solation Pilot Plant would be placed in interim storage on concrete pads
in E-Area. Low-level radioactive waste containing concentrations of transuranic nuclides between
10 and 100 nanocuries (referred to as apha-contaminated low-level radioactive waste) is managed like
transuranic waste because its physical and chemical properties are similar and similar procedures would be
used to determineitsfina disposition (DOE 1996¢). The Waste Isolation Pilot Plant is expected to begin
receiving waste from SRS in 2000 (DOE 1999D).

3.3.11.4 Low-Level Radioactive Waste

Both liquid and solid low-level radioactive waste are treated at SRS. Most aqueous low-level radioactive
waste streams are sent to the F- and H-Area Effluent Treatment Facility and treated by filtration, reverse
osmosis, and ion exchange to remove the radionuclide contaminants. After treatment, the effluent is
discharged to Upper Three Runs. Thetreatment residuals are concentrated by evaporation and stored in the
H-Area Tank Farm for eventual treatment in the Z-Area Saltstone Facility. In that facility, waste is
immobilized with grout for onsite disposal (DOE 1996¢).

After completion of a series of extensive readiness tests, the Consolidated Incinerator Facility began
radioactive operations in 1997. The Consolidated Incinerator Facility is designed to incinerate both solid
and liquid low-level radioactive waste, mixed waste, and hazardous waste (DOE 1999h).

Solid low-level radioactivewasteis segregated into several categoriesto facilitate proper treatment, storage,
and disposal. Solid low-level radioactive waste with a dose rate of less than 200 millirem per hour at
5 centimeters (2 inches) from an unshielded container is considered low-activity waste. If itsdoserateis
greater than 200 millirem per hour at 5 centimeters (2 inches), it is considered intermediate-activity waste.
Intermediate-activity tritium waste is intermediate-activity waste with more than 10 curies of tritium per
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container. Long-lived radioactive waste is contaminated with long-lived isotopes that exceed the waste
acceptance criteriafor onsite disposal (DOE 1996c¢).

Four basic types of vaults and buildings are used for storing the different waste categories. low-activity
radioactive waste vaults, intermediate-level radioactive nontritium vaults, intermediate-level radioactive
tritium vaults, and the long-lived radioactive waste storage building. The vaults are below-grade concrete
structures, and the storage building is ametal building on a concrete pad (DOE 1996c).

Currently, DOE places low-activity low-level radioactive waste in carbon steel boxes and depositsthemin
the low-activity waste vaults in E-Area. Intermediate-activity low-level radioactive waste is packaged
according to waste form and disposed of intheintermediate-level radioactive waste vaultsin E-Area. Long-
lived radioactive waste is stored in the Long-Lived Waste Storage Building in E-Area until treatment and
disposal technologies are developed (DOE 1998a).

Saltstone generated in the solidification of low-level radioactive waste salts extracted from high-level
radioactive waste is disposed of in the Z-Area Saltstone Vaults. Saltstone is solidified grout formed by
mixing the low-level radioactive waste salt with cement, fly ash, and furnace slag. Saltstone isthe highest
volume of solid low-level radioactivewaste disposed of at SRS. SRSdisposal facilitiesare projected to meet
solid low-level radioactive waste disposal requirements, including low-level radioactive waste from off site,
for the next 20 years (DOE 1996¢).

3.3.11.5 Mixed Waste

The Federal Facilities Compliance Agreement addresses SRS compliance with RCRA Land Disposal
Restrictions. The Agreement requiresDOE facilitiesstoring mixed radi oactivewasteto devel op site-specific
treatment plansand to submit themfor approval (DOE 1996¢). Thesitetreatment plan for mixed radioactive
waste specifies treatment technologies or technology devel opment schedulesfor all SRS mixed radioactive
waste (DOE 1998a). SRSisalowed to continue to generate and store mixed radioactive waste, subject to
Land Disposal Restrictions. Schedules to provide compliance through treatment in the Consolidated
Incinerator Facility are included in the Federal Facilities Compliance Agreement (DOE 1996c¢).

The SRS mixed radioactive waste program consists primarily of safely storing waste until treatment and
disposal facilities are available. Mixed waste is stored in the A-, E-, M-, N-, and S-Areasin various tanks
and buildings. These facilities include burial ground solvent tanks, the M-Area Process Waste Interim
Treatment/Storage Facility, the Savannah River Technology Center Mixed Waste Storage Tanks, and the
Defense Waste Processing Facility Organic Waste Storage Tank. These South Carolina Department of
Health and Environmental Control-permitted facilities will remain in use until appropriate treatment and
disposal is performed on the waste (DOE 1999h).

3.3.11.6 HazardousWaste

Hazardous waste is accumulated at the generating facility for a maximum of 90 days, or stored in U.S.
Department of Transportation-approved containers in three RCRA-permitted hazardous waste storage
buildings and on three interim status storage pads in B- and N-Areas. Most of the waste is shipped off site
to commercial RCRA-permitted treatment and disposal facilities using U.S. Department of
Trangportation-certified transporters. DOE plans to incinerate up to 9 percent of the hazardous waste
(organicliquids, sludge, and debris) inthe Consolidated Incinerator Facility (DOE 1996c). In 1995, 72 cubic
meters (94 cubic yards) of hazardous waste were sent to onsite storage. Of this amount, 20 cubic meters
(26 cubic yards) were shipped off site for commercial treatment or disposal (DOE 1999h).
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3.3.11.7 Nonhazardous Waste

In 1994, the centralization and upgrading of the sanitary wastewater collection and treatment systemsat SRS
were completed. The program included the replacement of 14 (of 20) aging treatment facilities scattered
across the site with a new 4,160 cubic meters (1.1 million gallons) per day central treatment facility, and
connecting them with a new 29-kilometer (18-mile) sanitary sewer system. The central treatment facility
treatssanitary wastewater by the extended aeration activated sludge process. Thetreatment facility separates
the wastewater into two forms, clarified effluent and sludge. The liquid effluent is further treated by the
nonchemical method of ultraviolet light disinfection to meet NPDES discharge limitationsfor the outfall to
Fourmile Branch. The sludgeisfurther treated to reduce pathogen level sto meet proposed land application
criteria. Theremaining sanitary wastewater treatment facilitiesarebeing upgraded as necessary by replacing
existing chlorination treatment systems with nonchemical ultraviolet light disinfection systems to meet
NPDES limitations (DOE 1996c).

SRS has privatized the collection, hauling, and disposal of its sanitary waste (DOE 1999h). SRS-generated
solid sanitary waste is sent to the Three Rivers Landfill, a permitted disposal facility (DOE 2000). SRS
disposes of other nonhazardous waste that consists of scrap metal, powerhouse ash, domestic sewage, scrap
wood, construction debris, and used railroad tiesin avariety of ways. Scrap metal is sold to salvagevendors
for reclamation. Powerhouse ash and domestic sewage sludge are used for land reclamation. Scrap wood
isburned on the site or chipped for mulch. Construction debrisisused for erosion control. Railroad tiesare
shipped off site for disposal (DOE 1996c¢).

3.3.11.8 Waste Minimization

Thetotal amount of waste generated and disposed of at SRS has been and continues to be reduced through
the efforts of the pollution prevention and waste minimization program at the site. Thisprogramisdesigned
to achieve continuous reduction of waste and pollutant releases to the maximum extent feasible and in
accordance with regulatory requirements while fulfilling national security missions (DOE 1996¢). The
program focuses mainly on source reduction, recycling, and increasing empl oyee participation in pollution
prevention. For example, nonhazardous solid waste generation in 1995 was 32 percent below that of 1994,
and the disposal volume of other solid waste, including radioactive and hazardous waste, was 38 percent
below 1994 |evels. In 1995, SRS achieved a9 percent reduction in its radioactive waste generation volume
compared with 1994. Tota solid waste volumes have declined by more than 70 percent since 1991.
Radioactive solid waste volumes have declined by about 63 percent, or more than 17,000 cubic meters
(22,000 cubic yards), from 1991 through 1995. In 1995, more than 2,990 metric tons (3,300 tons) of
nonradioactive materials were recycled at SRS, including 963 metric tons (1,062 tons) of paper and
cardboard (DOE 1999h). The pollution prevention projects reduced the total amount of waste generated at
SRS in 1997 by approximately 18,200 cubic meters (23,800 cubic yards) (DOE 1998b).

3.3.119 Preferred Waste Management Alternatives From the Final Waste Management
Programmatic EIS and Associated Recor ds of Decision

Preferred Alternatives from the Waste Management Programmatic EIS (DOE 1997a) are shown in
Table 3-26 for the four waste types analyzed in this EIS. Management of this waste could result in the
construction of new waste management facilitiesat SRS and the closure of other facilities. Decisionson the
various waste types were announced in a series of Records of Decision that have been issued on the Waste
Management Programmatic EIS. The transuranic waste Record of Decision wasissued on January 20, 1998
(63 FR 3629); the hazardous waste Record of Decision was issued on August 5, 1998 (63 FR 41810); the
high-level radioactive waste Record of Decision on August 26, 1999 (64 FR 46661); and the low-level and
mixed low-level radioactivewaste Record of Decision on February 25, 2000 (61 FR 10061). Thetransuranic
waste Record of Decision states, “...each of the Department’ s sites that currently has or will generate [sic]
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transuranic waste will prepare and store its transuranic waste on site....” The hazardous waste Record of
Decision states that most DOE sites will continue to use offsite facilities for the treatment and disposal of
major portions of the nonwastewater hazardous waste, and Oak Ridge Reservation and SRS will continue
to treat some of their own hazardous waste on site and in existing facilities where this is economically
favorable. The high-level radioactive waste Record of Decision states that immobilized high-level
radioactive waste will be stored at the site of generation. DOE decided in the Record of Decision for the
management and disposal of low-level and mixed low-level radioactivewasteto perform minimumtreatment
of low-level radioactivewaste at all sitesand continue, to the extent practicable, disposal of onsitelow-level
radioactive waste at INEEL, Los Alamos Nationa Laboratory, the Oak Ridge Reservation, and SRS. For
the management and disposal of mixed low-level radioactive waste, DOE decided to treat this waste at the
Hanford site, INEEL, the Oak Ridge Reservation, and SRS, with disposal at the Hanford siteand the Nevada
Test Site. More detailed information concerning DOE’ s alternatives for the future configuration of waste
management facilitiesat SRSis presented in the Waste Management Programmatic EIS and the hazardous,
transuranic, high-level, and low-level and mixed low-level radioactive waste Records of Decision.

Table 3-26 Preferred SRS Waste Management Alter natives From the Waste M anagement
Programmatic El S and Associated Records of Decision

Waste Type Preferred Action

High-level DOE prefers onsite storage of SRS's immobilized high-level radioactive waste pending disposa in a

radioactive geologic repository. #

Transuranic and DOE has decided that SRS should prepare and store its transuranic waste on site pending disposal at

mixed transuranic the Waste Isolation Pilot Plant.

Low-level DOE has decided to treat SRS low-level radioactive waste on site. SRS has been selected as one of the

radioactive regional disposal sites for low-level radioactive waste. °

Mixed DOE has decided to treat SRS mixed waste on site, including the possibility of treating mixed waste
generated at other sites. SRS was not selected as one of the regional disposal sites for mixed waste. ©

Hazardous DOE has decided to use commercia and onsite SRS facilities for treatment of SRS nonwastewater
hazardous waste, and to continue to use onsite facilities for wastewater hazardous waste.

& From the Record of Decision for high-level radioactive waste (64 FR 46661).

® From the Record of Decision for transuranic waste (63 FR 3629).

¢ From the Record of Decision for low-level and mixed low-level radioactive waste (65 FR 10061).
4 From the Record of Decision for hazardous waste (63 FR 41810).

Sources: DOE 1997a, 63 FR 3629, 63 FR 41810.
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