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CHAPTER 3. AFFECTED ENVIRONMENT

This chapter describes the existing environtnental and socioeconomic characteristics of the Savannah

River Site (SRS) and nearby region that could be affected by tbe proposed action or its alternatives, The

data presented in this chapter are required to assess the consequences of the proposed action and its

alternatives.

3.1 Introduction

SRS is located in southwestern South Carolina adjacent to the Savannah River, which forms the

bomrdary between South Carolina and Georgia, Itencompasses approximately 800 square kilometers

(3 OOsquare miles) witI~in the Atlantic Coastal Plain physiographic province. SRSis approximately

40 kilometers (25 miles) southeast of Augllsta, Georgia, and 32 kilometers (20 miles) south of Aiken,

South Carolina, Figure 3-1 shows tllelocatioll of SRSwitl]in the South Carolina-Georgia region, I
SRSisacontrolled areawith limited public access. Through traffic isallowed onlyon SC Higbway 125,

TE

U. S, Highway 278, SRSRoad l,alld CSXrailroad corridors (Figure 3-l). Figure 3-2shows SRS areas

and facilities, which inchrde five nuclear production reactors (C-, K-, L-, P-, and R-Reactors); a nuclear

target and fuel fabrication facility (M-Area), which asselnbled the targets and fuel that went into the

reactors; two chemical separations areas (F- and H-Areas), which processed irradiated targets and fuel

assemblies toseparate and recover various isotopes and whicb contain the Iiquidhigh-level radioactive

waste tank farms; a waste vitrification facility (S-Area), whicbvitrifies liquid high-level radioactive

waste; a saltstone facility (Z-Area), which sol idities low-level radioactive sludge into a cement-like

matrix; N-Area, where some wastes are stored; E-Area, ~vhich includes waste treatment, storage, and

disposal facilities andvarious adlninistrative, suppofl, and research facilities. These facilities have

generated a variety of liquid high-level radioactive, low-level radioactive, hazardous, mixed (hazardous

andradioactive), andtransuranic wastes. Section 3.13provides photographs anddescriptions of specific

waste management facilities. Sectio]l 4.4.15and Appendix Balsodescribe facilities at SRS,
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3.2 Geologic Resources

3,2.1 SOILS AND TOPOGRAPHY

SRS is located on the Aiken Plateau of the Upper Atlantic Coastal Plain physiographic province about

40 kilometers (25 miles) southeast of the Fall Line that separates the Atlantic Coastal Plain from the

TE \ piedmontphysi0graphicprovilce(Figure3-3). The AikenPlatea”ishighly dissectedrmdcmr~istsof

broad, flat areas betieen streams and narrow, steep-sided valleys, It slopes from an elevation of

approximately 200 meters (650 feet) at the Fall Line to an elevation of about 75 meters (250 feet) on the

southeast edge of the plateau. Because of SRS’S proximity to the Piedmont province, it is somewhat

more hilly than the near-coastal areas, with on site elevations ranging from 27 to 128 meters (90 to 420

feet) above sea level, Relief on the Aiken Plateau is as much as 90 meters (300 feet) locally. The

TB I Plateau isgenerailYwe!l drained, altlougls]nallpo orlydraineddepressionsdooccur, The~;nal

Environmental Impact Statement, Continued Operation of K-j L-, and P-Reactors, Savannah River Site,

Aiken, Soutk Carolina (DOE 1990) contains a complete description of the geologic setting and the

stratigraphic sequences at SRS.

Previously disturbed soils are mostly well drained and were taken from excavated areas, borrow pits, and

other areas where major land-shaping or grading activities have occurred, These soils are found beside

and under streets, sidewalks, build ings, parking lots, and other structures. Much of the soil in the

existing waste management areas has been moved, so soil properties can vary within a few meters,

Slopes of soils generally range from Oto 10 percent and have a moderate erosion hazard. These

disturbed soils range from a consistency of sand to clay, depending on the source of the soil material

(USDA 1990).

Undisturbed soils at SRS generally consist of sandy surface layers above a subsoil containing a mixture

of sand, silt, and clay, These soils are gently sloping to moderatel y steep (O to 10 percent grade) and

have a slight erosion hazard (USDA 1990). Some soils on uplands are nearly level, and those on

bottomlands along the major streams are level. Soils in small, narrow drainage valleys are steep. Most

of the upland soils are well drained to excessively drained. The well-drained soils have a thick, sandy

surface layer that extends to a depth of 2 meters (7 feet) or more in some areas, The soils on bottomlands

range from well drained to very poorly drained, Some soils on the abrupt slope breaks have a dense,

brittle subsoil,
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3.2.2 GEOLOGIC STRUCTURES

Several fault systems occur offsite, nofihwest of the Fall Line. DOE(1990) contains adetai1ed

discussion of these offsite geologic features. Arecent study (Stephenson and Stieve1992) identified six

faults under SRS: Pen Branch, Steel Creek, Adva[lced Tactical Training Area(A~A), Crackerneck,

‘E I Elle”ton,andUpperThreeRunsFaults. Idetificationof faultsisimpotiantbecauseeatihquakes can

occur along these faults. The Iocation of faults must reconsidered when siting hazardous waste

management facilities. South Carolina Depati]nent of Health and Environmental Control (SCDHEC)

regulations specify asetback distance ofatleast61 meters (200 feet) from afaultwhere displacement

during tile Holocene Epoch (approxi!llately 35, OOOyears agotothe present) hasoccumed. Noneofthe

waste management areas occur within61 meters (2 OOfeet) ofanyfaults, noristhere evidence tbatanyof

theidentified faults have moved intllelast 35, 000 years, Based oninformation developed todate, none

of the faults discussed in this section are considered “capable,” as defined by the Nuclear Regulatory

Commissioning 10 CFRIOO, Appendix A. Tllecapability ofafault isdetermined byseveral criteria, one

T~ I ofwhichiswhetherthefaulthasmovedator nearthegroundsurfacewithinthepast35,000 years.

Several subsurface investigations conducted on SRS waste management areas encountered soft

sediments classified ascalcareous sands, Tllesesallds contain calcium carbonate (calcite), which can be

dissolved bywater. Thecalcareous sands were encountered in borings in S-, H-, and Z-Areas beWeen

33and45meters (l10to 150 feet) below ground surface. Preliminary infornration indicates thatthese

calcareous zones arenotcontinuous overlarge areas, norarethey very thick. Ifthecalcareous material

TE dissolved, possible underground subsidence could result insetiling atthe ground surface. No such

settling has been reported at any of the waste management facilities; however, tbe U.S. Department of

Energy (DOE) is currently investigating potential impacts of subsidence.

3.2.3 SEISMICITY

Twomajor eafihquakes have occurred within 300kilometers (186miles)of SRS, The first wasthe

Charleston, South Carolina, earthquake of 1886, which had an estimated Richter scale magnitude of 6.8

andoccumed approximately 145 kilometers (90miles)from SRS. The SRSarea experiencedan

estimated peak horizontal acceleration of 10 percent of gravity (0, 10g) during this earthquake

(URS/Blume 1982). Tllesecond major eatil,quake wastl]e U1lion County, South Carolina, eafihquakeof

1913, which hadanestimated Richter scale jllagtlitude of6.0and occurred about 160kilometers

(99miles) from SRS(Bollinger 1973). Because tl)eseeafil]quakes havenot beenconclusively associated

with a specific fault, researchers cannot determine the amouut of displacement resulting from them.
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TWO earthquakes occurred during recent years inside the SRS boundary. On June 8, 1985, an earthquake

with a local Richter scale magnitude of 2,6 al]d a focal depth of 0.96 kilometer (0.59 mile) occurred at

SRS, The epicenter was west of C- and K-Areas (Figure 3-4), The acceleration produced by the
TE

earthquake did not activate seismic monitoring instruments in tbe reactor areas (which have detection

limits of 0.002g), On August 5, 1988, an earthquake with a local Richter scale magnitude of 2.0 and a

focal depth of 2.68 kilometers (1.66 miles) occurred at SRS. Its epicenter was northeast of K-Area

(Figure 3-4). The seismic alarms in SRS facilities were not triggered, Existing information does not
TE

conclusively correlate the WO earthquakes with any of the known faults on the site.

A report on the August 1988 earthquake (Stephet]son 1988) reviewed tbe latest earthquake history. The

report predicts a recurrence rate of 1 earthquake per year at a Richter scale magnitude of 2.0 in the

southeast Coastal Plain. However, the report also notes that historic data that can be used to accurately

calculate recurrence rates are sparse.

A Richter scale magnitude 3.2 earthquake occurred oil August 8, 1993, approximately 16 kilometers

(10 miles) east of the city of Aiken near Couchton, South Carolina. Residents repofied feeling this

earthquake in Aiken, New Ellenton (immediately l]orth of SRS), and North Augusta, South Carolina

[approximately 40 kilometers (25 miles) northwest of SRS]. Although detected by SRS instruments, no

seismic alarms were triggered,

The current design basis earthquake that nuclear safety-related facilities are engineered to withstand is

one that would produce a horizontal peak ground acceleration of 20 percent of gravity (0.2g). Based on

current estimates, an earthquake of this magnitude or greater can be expected to occur about once every

5,000 years,

3.3 Groundwater

This section updates the detailed water resources information provided in the Final Envirorrmen[al

Impact Statement, Waste Management Activities for Groundwater Protection, Savannah River Plant,

Aiken, South Carolina (DOE 1987) and in DOE ( 1990), and incorporates the latest aquifer terminology

used at SRS.

3.3.1 AQUIFER UNITS

The most important hydrologic system underlying SRS occurs above the Piedmont hydrogeologic

province in the Coastal Plain sediments, in which groundwater flows through porous sands and clays.
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Figure 3-4. Geologic faults of SRS. ITE
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Figure 3-5 names the geologic formations based on the physical character of the rocks (lithostratigraphy)

and the corresponding mimes used to identify their water-bearing properties (hydrostratigraphy); this

figure also identifies the shallow, intermediate, and deep aquifers. This EIS uses depth-based

identification to simplify discussions of grnundwater resources and consequences, More detailed

discussions of SRS groundwater features are available in DOE (1 987) and DOE (1 990).

3.3.2 GROUNDWATER FLOW

Gromrdwater beneath SRS flows at rates ranging from a few centimeters (inches) per year to several

hundred meters (feet) per year toward streams and swamps on the site and into the Savannah River,

At SRS, groundwater movement is controlled by the depths of the incisions of creeks and streams where

water discharges to the surface, The valleys of the smaller perennial streams collect discharge from the

shallow aquifers. Groundwater in the intermediate aquifer flows to Upper Three Runs or to the

Savannti River, Water in the deep aquifer beneath SRS flows toward the Savannah River or southeast

toward the coast, Beneath some of SRS, gromrdwater flow is predominantly downward from the upper

to the lower parts of the shallow aquifer. This downward flow occurs under A-, M-, L-, and P-Areas. In

other areas, groundwater flow is upward, from the lower to the upper parts of the shallow aquifer and

from the deep aquifer to the lower part of the shallow aquifer, This upward flow occurs, for example, in

the separations (F and H) areas and around C-Area. The upward flow increases near Upper Three Runs,

This section and Section 3,3,3 present groundwater flow and quality, respectively, associated with waste

units with known or potential releases to the subsurface. Waste units discussed in these sections are

listed in the SRS Federal Facility Agreement (EPA 1993a); Appendix G. 1 of this EIS (Resource

Conservation and Recovery Act (RCRA)/Comprehensive Environmental Response, Compensation and

Liability Act Units List) - sites with known releases; Appendix G,2 of this EIS (RCRA Regulated Units)

nr Appendix G.3 of this EIS (Site Evaluating List) - sites with potential releases to be investigated.

Table 3-1 lists these waste units by area and the known contaminants for each area (or group of waste

units). Refer to Figure 3-6 for the location of these units.

Some SRS facilities that will be investigated ill the future for potential groundwater remediation (and the

horizontal flow directions of the groundwater beneath them) include the M-Area Metallurgical

Laborato~ (horizontal flow to the west-northwest in the shallow aquifer and to the south toward Upper

Three Runs in the intermediate aquifer); K-Area seepage basin (flow to the southwest toward Indian

I TE
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Figure 3-5. Comparison of lithostratigraphy and hydrostratigraphy for the SRS region,
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Table 3.1. Waste units associated with k!lown or potential releases to the groundwater at SRS a

Area Waste Units Contaminants

A- and M-Areas Volatile organic compounds
(VOCS), radionuclides, metals,
nitrates

Reactor Areas

E-Area,

Separations (F and H)
Areas

G-Area

TNx

D-Area

M-Area Hazardous Waste Management
Facility

Metallurgical Laboratory Seepage Basin
Savannah River Teclmology Center

(SRTC) Seepage Basitls

Reactor Seepage Basins
Acid/Caustic Basitls

K-Area Rete]ltioll Basin
L-Area Oil/Chelnical Basin

Burial Ground Co]nplex

Mixed Waste Storage
F/H Seepage Basins
F/H Tank Farlns

H-Area Rete]ltioll Basin

Sanitary La]ldfill

Seepage Basitls
Buryillg Groul]d

Oil Disposal Basin

a. Source: Modified from Arnett, Km-apatakis, and Mamatey ( 1993).

C-, K-, L-, and P-Areas:
tritium, other radionuclides,

metals, VOCS
R-Area: radionuclides,
cadmium

Tritium, other radionuclides,

metals, nitrate, sulfate, VOCS I TE

Tritium, lead, VOCS

Radionuclides, VOCS, nitrate

Metals, radionuclides, VOCS,

sulfate

Grave Branch); L-Area seepage basin (flow toward Pen Branch and L-Lake); and the P-Area seepage

basin (flow toward Steel Creek). F- alld H-Areas a]ld vicillity are on a surface and groundwater divid~

shallow groundwater flows toward either Upper Three RUIISor Fourmile Branch,

For further technical discussions of groundwater flow beneath waste units of interest for this EIS, as well

as beneath SRS in general, for the relationships of groundwater flow between the three main aquifers, I TE

and for values for aquifer properties that are useful in analysis of groundwater flow and consequences,

see DOE (1987, 1990).

3.3.3 GROUNDWATER QUALITY

Groundwater of excellent quality is abulldaot in this regiol] of South Carolina from many local aquifers.

The water in Coastal Plain sediments is general Iy of good quality and suitable for municipal and

industrial use with minimum treatment. The water is ge!]erally soft, slightly acidic (PH of 4.9 to 7,7),
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Figure 3-6. Groundwater contamination at SRS
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and low in dissolved and suspended solids. High dissolved iron concentrations occur in some aquifers.

Groundwater is the only source of don,estic water at SRS and where necessary, it is treated to raise the

pH and remove the iron.

Industrial solvents, nretals, tritiunl, a!ld other constituents used or generated at SRS have contaminated

the shallow aquifers beneath 5 to 10 percent of SRS (Arnett, Karapatakis, Mamatey 1993). Localized

contamination of ground water in the deep aquifer was found in the early 1980s beneath M-Area. Low

concentrations of trichloroetbylene ( 1I,7 m iIIigratns per 1iter) have been detected in water from a

production well in M-Area. Similarly, low trichloroeth ylene values have been detected in a few other

wells used for process water (du Pent 1983), Groundwater contamination has not been detected outside

SRS boundaries, Figure 3-6 shows (I) the locations of faci Iities where SRS monitors groundwater,

(2) areas with constituents that exceeded drinking water standards (40 CFR Part 141) in 1992, and

(3) waste units associated with known or potential releases that may require groundwater remediation.

Most contaminated groundwater at SRS occurs beneath a few facil ities; contaminants reflect the

operations and chemical processes performed at those faci 1ities. For example, contaminants in the

groundwater beneath A- and M-Areas include chlorinated volatile organic compounds, radionuclides,

metals, and nitrate. At F- and H-Areas, contain inants in the groundwater include tritium and other

radionucl ides, metals, nitrate, chlorinated volat iIe orgatl ic conrpounds, and sulfate. At the reactors

(C-, K-, L-, and P-Areas), tritiunr, other radiot,ucl ides, and lead are present in the groundwater, At

D-Area, contain inants in the groundwater incl Ude volati Ie organic compounds, chromium, nickel, lead,

zinc, iron, sulfate, and tritiunr. A recent SRS annaal environmental report (Arnett, Karapatakis, and

Mamatey 1993) presents specific groundwater data fronr nrore than 1,600 monitoring wells at SRS,

including approximately 120 wells in A- and M-Areas, 218 plume-definition wells in these areas, 8 wells

in the areas of the reactors of interest, and nrore than 350 wells in F- and H-Areas,

Afier the discovery in 1981 that groandwater beneath A- and M-Areas was contaminated with volatile

organic compounds, SRS established an asses s!nent progranr to define the extent and migration rate of

the contamination. A groundwater extraction systenr was installed in 1983 and modified in 1985. It

consists of 1I wells which punrp lnore than 1,890 liters (500 gallons) per minute from the lower section

of the shallow aquifer and an air stripper process which removes the volatile organic compounds. The

treated waste is discharged to Tinrs Branch and Upper Three Runs through permitted outfalls.

3.3.4 GROUNDWATERUSE

Groundwater is a domestic, ]nunicipal, and indl]strial water source throughout the Upper Coastal Plain.

Most municipal alldiIldustrial water sllpplies ill Aikeil CoLlllty are frotntlle deep aquifers. Domestic
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water supplies are primarily from the intermediate and shallow aquifers. In Barnwell and Allendale

Counties, the intermediate zone and overlying units that thicken to the southeast supply some mimicipal

users, At SRS, most groundwater production is from the deep aquifer, with a few lower-capacity wells

pumping from the intermediate zone. Every major operating area at SRS has groundwater-producing

wells, Total groundwater production at SRS is from 34,000 to 45,000 cubic meters (9 to 12 million

gallons) per day, similar to the volume pumped for industrial and municipal production within

16 kilometers (10 miles) of SRS.

DOE has identified S6 major municipal, industrial, and agricultural groundwater users within

32 kilometers (20 miles) of the center of SRS (DOE 1987). The total amount pumped by these users,

excluding SRS, is about 135,000 cubic meters (36 million gallons) per day.

3.4 Surface Water

3.4.1 SAVANNAH RIVER

The Savannah River is the southwestern border of SRS for about 32 kilometers (20 miles). SRS is

approximately 260 river kilometers (160 river miles) from the Atlantic Ocean. At SRS, river flow

averages about 283 cubic meters (10,000 cubic feet) per second. Three large upstream reservoirs,

Hartwell, Richard B. Russell, and Strom Thurmond/Clarks Hill, moderate the effects of droughts and the

impacts of low flows on downstream water quality and fish and wildlife resources in the river.

The Savannah River, which forms the boundary between Georgia and South Carolina, supplies potable

water to several municipal users. Immediately upstream of SRS, the river supplies domestic and

industrial water to Augusta, Georgia, and North Augusta, South Carolina. The river also receives sewage

treatment plant effluents from Augusta, Georgi& North Augusta, Aiken, and Horse Creek Valley, South

Carolina; and from a variety of SRS operations through permitted stream discharges, Approximately

203 river kilometers ( 126 river miles) downstream of SRS, the river supplies domestic and industrial

water for the Port WentWorth (Savannah, Georgia) water treatment plant at river kilnmeter 47 (river mile

29) and for Beaufort and Jasper Counties in South Carolina at river kilometer 63 (river mile 39.2), In

addition, Georgia Power’s Vogtle Electric Generating Plant withdraws an average of 1.3 cubic meters (46

cubic feet) per second for cooling and returns an average of 0,35 cubic meters (12 cubic feet) per second,

Also, the South Carolina Electric and Gas Company’s Urquhart Steam Generating Station at Beech

Island, South Carolina, withdraws approximately 7.4 cubic meters (26 1 cubic feet) per second of once-

through cooling water.
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In 1992, SCDHEC changed the classification of the Savannah River and the SRS stresrrrs from “Class B

waters” to “Freshwater.” The definitions of C lass B waters and Freshwaters are the same, but the

Freshwaters classification imposes a more stringent set of water quality standards. Table 3-2 provides

data on water quality in the Savannah River upstream and downstream of SRS during 1992. Comparison
TE

of the upstream and downstream concentrations shows little impact from SRS discharges on the water

quality of the Savannah River, except for an increase in the tritium concentration. Constituents of SRS

discharges are within the guidelines for drinking water established by the U.S. Environmental Protection

Agency (EPA), SCDHEC, and DOE,

3.4.2 SRS STREAMS I TE

This section describes the pertinent physical and hydrological properties of the six SRS tributaries that

drain to the Savannah River.

The five tributaries which discharge directly to the river from SRS are Upper Three Runs, Beaver Dam

Creek, Fourmile Branch, Steel Creek, and Lower Three Runs (Figure 3-7). A sixth stream, Pen Branch,

does not flow directly into the Savannah River but joins Steel Creek in the Savannah River floodplain

swamp. These tributaries drain all of SRS with the exception of a small area on the northeast side. No

development occurs in this area of SRS, which drains to an unnamed tributaV of Rosemary Branch, a

tributary of the Salkehatchie River. Each of these six streams originates on the Aiken Plateau in the

Coastal Plain and descends 15 to 60 meters (50 to 200 feet) before discharging into the river. The

streams, which historically have received varying amounts of effluent from SRS operations, are not

commercial sources of water. The natllral flow of SRS streams ranges from 0,3 cubic meter ( 11 cubic

feet) per second in smaller streams such as Indian Grave Branch, a tributary to Pen Branch, to 6.8 cubic

meters (240 cubic feet) per second in Upper Three Runs (Wike et al. 1994).

Upper Three Runs is a large, cool [annual maximum temperature of 26.1 “C (79”F)] backwater stream

that discharges to the Savannah River in the northern part of SRS. It drains an area approximately

545 square kilometers (210 square miles), and during water year 1991 (a water year is October through

September) had a mean discharge of 6.8 cubic Imeters (239 cubic feet) per second at the mouth of the

creek (Wike et al. 1994). The 7-day, 10-year low flow (the lowest flow expected in any consecutive

7 days in any 10 years) is 2.8 cubic meters ( 100 cubic feet) per second. Upper Three Runs is

approximately 40 kilometers (25 miles) 10ng, with its lower 28 kilometers (17 miles) within the

boundaries of the SRS. This creek receives more water from underground sources than other SRS

streams and, therefore, has lower dissolved solids, hardness, and pH values. Upper Three Runs is the

only major tributa~ on SRS that has not received thermal discharges. It receives surface water rrmoff
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Table 3-2. Water quality ill the Savamlah River upstream and downstream from SRS (calendar year
1993).~b

Upstream Downstream
Unit of MCLd,e “r

Parameter measurec DCGf Minimumg Maximumg Minimum Maximum
Aluminum mg/L 0,05-0.21, 0.174 0.946 O.lgz 0.838
Ammonia mg/L
Cadmium mg/L

Calcium mg/L

Chemical oxygen demand ma
Chloride mg/L
Chromium mglL
Copper mgiL
Dissolved oxygen mglL
Fecal coliform Colonies

per 100 ml
Grossalpha radioactivity pcl/L
Iron mg/L
Lead mg/L
Magnesium mg/L
Manganese mg/L
MercuT mglL
Nickel mg/L
NitriteiNitrate (as nitrogen) mg/L
Nonvolatile (dissolved) beta pCi/L
radioactivity
PH pH units
Phosphate mg/L
Plutonium-238 pCi/L
PlutOnium.239 pCi/L
Sodium mg/L
StrOntium-90 pCi/L
Sulfate mg/L
Suspendedsolids mg/L
Temperature “c
Total dissolved solids mg/L
Tritium pCilL
Zinc mglL

NAiJ
o.oo5d
NA
NA
25011
old
1.31
>5,0!11
I ,oooln

~5d

o.3h
0.0151
NA
o.05h
o.oozd,e
old
10d
50d

6.5-8.511
NA
1.6f
I .2f
NA
8f

25011
NA
32.2°
5ooh
20,000d,e
51,

0.04
NDk

3.1
ND
4
ND
ND
8.0
13

<DLII
0.41
ND
1.08
0.067
ND
ND
0.17
0.393

6.0
ND
<DL
<DL
4.87
cDL
4.0
5
9.0
48
cDL
ND

0.13
ND
4.24
ND
13
ND
ND
11.5
1,960

0.586
1.39
0.002
1.38
0.088
ND
ND

0.31
3.17

6.8
ND
0.00086
0.000985
11.6
0. I 74
8.0
17
24.8
75
726
ND

0.02
ND
3.25
ND
4
ND
ND
6.2
5

cDL
0.516
ND
1,11
0.04
ND
ND
0.18
0.959

6.0
ND
<DL
<DL
5.28
0.009
4.0
5
9.1
49
66
ND

O.11
ND
.5.09
ND
12
ND
ND
10.5
854

0.325
1.15
0.003
1.34
0.064
ND
ND
0.31
3.12

6.7
ND
0.00174
0.0012
12.7
0.22
9.0
16
25.7
90
1,920
0.012

a. Source: Amett (1994).
b. -

d.
e.
f.

s

h.
i.
J.
k.
1.
m
n.
o. Shall not exceed weekly average of 32,2°C (90°F) after mixing nor rise“morethan 2.g”C (5”F) in 1 week unlessappropriate

temperaturecriterion mixing zone hasbeen established.

Parametersare those DOE routi”cly measuresas a regulatory req”ircmcnt or as partof o“goi”g monitoring programs.

mti = milligr~s Per lite~ a measureof concentrationequivalent to the weightivolume ratio.
pCi/L = picocuriesper !iteq a picoc”rie is a unit of radioactivity; one trillionth of a curie.
Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Standards(40 CFR Pm 141). See glossq.
Maximum Contaminant Level (MCL): SCDHEC ( 1976a). See glossary,
DOE Derived Concentration Guides (DCGS) for water (DOE Order 5400.5, ‘“RadiationProtectionfor the Public and the
Environment”). DCG values are basedo“ committed effective doseof 100 millirem per yem for consistencywith drinking water
MCL of 4 millirem per year, See glossary.
Minimumconce”tratiom of samples, The maximum listed concentrationis the highestsingle result found during one sampling
event.
SecondaryMaimum Contami,,antLevel (SMCL). EPA Nfitional SecondaryDrinking Water Regulations(40 CFR Pafi 143),
NA = none applicable.
Dependent upon pH and temperature,
ND= none detected.
Action level for lead a“d copper.
WQS = water quality standard. See glossary.
Lessthan (<) indicatesconcentrationbelow analysesdetection timit (DL).
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Figure 3-7. Major stream systems and facilities at SRS. Im
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andwater from perrnhtedd ischargesi nA-,E-,F-, H-, M-, S-, and Z-Areas. Table 3-3 presents

TE maximum andminilnum values fOrwater qllality para]neters for Upper Three Runs for 1993. Water

quality parameters for other onsite streams are presented in Appendix E.

Table 3-3. Water quality ill Upper Three R~l!lsdowllstreatll froln SRSdischarges (calendar year

1993).~b

Parameter Unit of measurec MCLd,e or DCGf Minimumg Maximumg

Aluminum mg/L 0.05-0.211 0.018 0.261
Ammonia mg/L
Cadmium mg/L

Calcium mglL
Chemical oxygen demand mg/L

Chloride mg/L

Chromium n18/L
Copper mg/L
Dissolved oxygc” Ing/L
Fecal coliform Colonies per 100 ml
Gross alpha radioactivity pCi/L
Iron mg/L
Lead mg/L
Magnesium mgiL
Manganese mglL
Mercury mglL
Nickel mg/L
NitriteiNitrate (as nitrogen) mg/L
Nonvolatile (dissolved) beta pCi/L
radioactivity
PH pH units
Phosphate mg/L
Sodium mg/L
Strontium-89190 pCi/L
Sulfate mg/L
Suspendedsolids mglL
Temperature “c
Total dissolved solids mglL
Tritium pCi/L
Zinc mg/L

a. Source: Amett (1994).
b. PUmeters Uethose DOEroutinely measuresasarcgulatory reqllircment orasapti ofongoing monit0ringprogrms.
c. mglL = milligrams per Ii<e< a measureof co[lccntration equivalent to the weightivolume ratio.

pCi~ = picocuries per Iiteh a picoc”ric is a unit of radioactivity; a trillionth of a curie.
d. Maximum Contaminant Level (MCL), EPA Natio"al Primary l>ri,,king Water Sta"dards(40 CFRP@l4l).

See glossary.
e, Maximum Contaminant Level; SCDHEC(1976a), See glossary,
f. DOE Derived Co"ce"tration G"ides(DCGs) for\vatcr (DOE Ocdcr54OO,5). DCGvalues me baseduncommitted effective

dosesof4millirem peryczforco,]sistcncy \vitl>drinking water MCLof4millirem peryez. Seeglossary
g. Minimum co"ce"trations ofsamplcs takej>at thedo--"strea,n monitoring station. Themaxitnum listed concentrationisthe

highest single result during one sanlpling event.
b. Second~Mmim"m Co"ta!ni"ant Level (SMCL), EPA National Seco"d~Drinki"g Water Regulations

(40 CFR Part 143).
i. NA = none applic’’ble,

Depends on PH and temperature,
ND= “one detected

NAi~
o.oo5d
NA
NA
25011
o.t~
1.31
>jlll

I .000m
, jd

0.311
0.0151
NA
o.osh
o.oo2d,e
old
, Od
sod

6.5-8.5h
NA
NA

zsob
NA
32,2°
5ooh
20,000d,e
~h

NDk

ND
ND
ND
2
ND
ND
5.0
52
<DLn
0,363
ND
0.034
0.012
ND
ND
0.10
0.205

5.2
ND
1.44
<DL
I
I
9.7
t9
<DL
ND

0.04
ND
ND
ND
3
ND
ND
12.5
1>495
3.57
0,709
0.002
0.356
0.034
ND
ND
0.19
3.94

8.0
ND
2.01
0,783
3
20
24.4
47
17,900
ND

j.
k,
1, Action level for lead &ndcopper,
m. WQS = water quality standard. See glossary.
n. Lessthan (<) indicatesconcentration,belo\\ analysisdetectio,, Iinlit (DL).
o. Shall not exceed weekly average of 32.2°C (900F) after lmixingr,c>rrise more than 2,8°C (5°F) i“ I week unlessappropriate

temperaturecritcrio” mixing ZO(]Chasbeen eslnblished
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Beaver Dam Creek is approximately 5 kilometers (3, I mi Ies) long and drains approximately 2.2 square

kilometers (approximately 1 square mile). Beaver Dam Creek originates at the effluent canal of D-Area

and flows south, parallel to Forrrmile Branch. Some of the discharges of Fourmile Branch and Beaver

Dam Creek mix in the Savannah River floodplai!l swamp before entering the Savannah River. Prior to

SRS operations, Beaver Dam Creek had oil Iy illterm ittel)t or low flow, It has received thermal effluents

since 1952 as a result of the cooling water operations from the heavy water production facility (shut

down in 1982) and a coal-fired power plant ill D-Area. Currently, Beaver Dam Creek receives condenser

cooling water from the coal-tired power platlt, oeutral izatioll wastewater, sanitary wastewater treatment

effluent, ash basin effluent waters, and various laboratory wastewaters. In water year 1991, the mean

flow rate for Beaver Dam Creek take!l approximately 1 kilometer (0.6 miles) south of D-Area was

2.6 cubic meters (93 cubic feet) per second. The meatl temperature found during the comprehensive

cooling water study (conducted between 1983 and 1985) (Gladden et al. 1985) was 25°C (77”F), with a

maximum temperature of 34°C (93”F) (Wike et al. 1994). As required by a Record of Decision (DOE

1988), water from the Savannah River is added to the D-Area powerhouse condenser discharges during

the summer months to maintain the temperature of the stream below 32.2°C (90”F) (DOE 1987).

Foumrile Branch is a backwater stream that previous SRS operations have affected. It originates near

the center of SRS and follows a southwesterly y route for approximately 24 kilometers (15 miles). It

drains an area of about 57 square kilometers (2 1 square miles), receiving effluents from F- and H-Areas.

It received C-Reactor effluent until C-Reactor was placed 0]1shutdown status in 1987; however, thermal

discharges ceased in 1985. When C-Reactor was operating, its discharge resulted in water temperatures

in excess of 60°C ( 140”F). Since the shlltdowj] of C-Reactor, the maximum recorded water temperature

has been 31 “C (89”F), with a mean temperature of 18.5°C (65°F). With C-Reactor discharge, the flow in

Fourmile Branch measured about 11.3 cubic meters (400 cubic feet) per second. The average flow at

SRS Road A- 12.2 (southwest of SC Highway 125) in water year 1991 was 1.8 cubic meters (63 cubic

feet) per second (Wike et al. 1994). In its lower reaches, Fourmile Branch broadens and flows via

braided channels through a delta formed by the deposition of sediments eroded from upstream during

high flows. Downstream of the delta, the channels rejoin it)to one main channel. Most of the flow

discharges into the Savannah River at river kilometer 245 (river mile 152. 1), while a small portion of the

creek flows west and enters Beaver Dam Creek. Whetl the Savamlah River floods, water from Fourmile

Branch flows along the northern boundary of the floodplain] swamp and joins with Pen Branch and Steel

Creek, exiting the swamp via Steel Creek il]stead of flowing directly into the river,

Pen Branch and Indian Grave Branch draio ail area of about 55 square kilometers(21 square miles). Pen

Branch is approximately 24 kilometers (15 nliles) loIIg and follows a southwesterly path from its

headwaiters about 3.2 kilometers (2 miles) east of K-Area to the Savannah River Swamp. At the swamp,
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it flows parallel to the Savannah River for abotlt 8 ki Iolmeters (5 miles) before it enters and mixes with

the waters of Steel Creek. In its headwaiters, Pen Branch is a largely undisturbed backwater stream.

Until K-Reactor shut down in 1988, Indian Grave Branch, a tributary of Pen Branch, received the

thermal effluent from the reactor. When K-Reactor operated, Indian Grave Branch’s average natural

flOW of 0.3 cubic meters ( 10 cubic feet) per secOlld increased tO abOut 11.3 cubic meters (400 cubic feet)

per second. As required by a Record of Decision (DOE 1988), a recirculating cooling tower was

completed in 1992 to cool water for K-Reactor. This system has not operated because K-Reactor was

placed in cold standby in 1992. However, if it were to operate, the flow in Indian Grave Branch would

be reduced to 1.6 cubic meters (55 cubic feet) per second with 1.3 cubic meters (45 cub]c feet) per

second coming from cooling tower blowdown (DOE 1987). This change would alter the water quality

and temperature and flow regimes in Pen Branch. Currently, the Pen Branch system receives non-

thermal effluents (e.g., non-process cooling water, ash basin effluent waters, powerhouse wastewater,

and sanitary wastewater) from K-Area and sanitary effluent from the Central Shops ~-) Area, In water
TE

year 1991, the mean flow of Pen Branch at SRS Road A (SC 125) was 4.1 cubic meters (145 cubic feet)

per second. During reactor operation, the mean water temperatures of Pen Branch ranged from 33.5 to

48°C (92 to 119“F). Since the shutdown of K-Reactor, the mean temperature of Pen Branch has been

22°C (72”F) (Wike et al, 1994).

The headwaters of Steel Creek originate near P-Reactor. The creek flows southwesterly about

3 kilometers (approximately 2 miles) before it enters tbe headwaters of L-Lake. The lake is

6.5 kilometers (4 miles) long and relatively narrow, with an area of about 4.2 square kilometers

(1,034 acres). Flow from the outfall of L-Lake travels about 5 kilometers (3 miles) before entering the

Savannah River swamp and then another 3 kilometers (approximately 2 miles) before entering the

Savannah River. Meyers Branch, the main tributary of Steel Creek, flows approximately 10 kilometers

(6.2 miles) before entering Steel Creek downstream of the L-Lake dam and upstream of SRS Road A.

The total area drained by the Steel Creek-Meyers Branch system is about 91 square kilometers

(35 square miles), In 1954 (before the construction of L-Lake or Par Pond), Steel Creek started to

receive effluents from L. and P-Reactors, By 1961, a total of 24 cubic meters (850 cubic feet) per

second of thermal effluents was being released to Steel Creek. From 1961 to 1964 P-Reactor partially

used the Par Pond recirculating system. In 1964, al I P-Reactor effluent was diverted to Par Pond, and in

1968 L-Reactor was put on standby. ]n 1981, DOE initiated activities to restart L-Reactor, L-Lake was

constructed in 1985 along the upper reaches of Steel Creek to cool the heated effluent from L-Reactor,

and it received these effluents for several years unti I L-Reactor was shut down in 1988, In addition to

receiving the cooling water from L-Reactor, Steel Creek also received ash basins runoff, nonprocess

cooling water, powerhouse wastewater, reactor process effluents, sanitary treatment plant effluents, and

vehicle wash waters, From october ]990 to September 1991, the mean flow rate of Steel Creek at SRS
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Road A was 4,7 cubic meters ( 18S ctlbic feet) per second, with an average temperature of 19°C (66°F)

(Wike et al. 1994).

Lower Three Runs is a large backwater creek draining about 460 square kilometers (286 square miles),

with a 10-square kilometer (2,500-acre) impoundment, Par Pond, on its upper reaches. From the Par

Pond dam, Lower Three Runs flows about 39 kilometers (24 miles) before entering the Savannah River

The SRS property includes Lower Three Runs and its floodplain from Par Pond to the river, The mean

flow rate of Lower Three Runs in water year 1991 at Patterson Mill [8 kilometers (5 miles) below Par

Pond] was 1,8 cubic meters (65 cubic feet) per second. The mean temperature at the Patterson Mill

location during the period 1987 to 1991 was 18°C (64°F) (Wike et al. 1994).

Tables E. 1-3 through E, 1-7 present maximum and minimum values for water quality parameters for each

of the remaining five major SRS tributaries that discharge to the Savannah River for 1993 (1992 for
TE

Beaver Dam Creek). The analytical results indicate that the water quality of SRS streams is generally

acceptable, with the exception of the tritium concentrations, SCDHEC regulates tbe physical properties

and concentrations of chemicals and metals in SRS effluents under the National Pollutant Discharge

Elimination System program. SCDHEC also regulates chemical and biological water quality standards

for SRS waters.

3.5 Air Resources

3.5.1 CLIMATE AND METEOROLOGY

The climate at SRS is temperate, with short, mild winters and long, humid summers. Throughout the

year, the weather is affected by warm, moist maritime air masses (DOE 1991).

Summer weather usually lasts from May through September, when the area is strongly influenced by the

western extension of the semi-permanent Atlantic subtropical “Bermuda” high pressure system. Winds

are relatively light, and migratory low pressure systems and fronts usually remain well to the north of the

area. The Bermuda high is a relatively persistent feature, resulting in few breaks in the summer heat,

Climatological records for the Augusta, Georgia, area indicate that during the summer months, high

temperatures were greater than 32.2°C (90”F) on more than half of all days. The relatively hot and

humid conditions often result in scattered afternoon and evening thunderstorms (Hunter 1990),
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The influence of the Bermuda high begins to dilnillisb doritlg the fall, resulting in relatively dry weather

and tnoderate temperatures. Fall days are freql[ently characterized by cool, clear mornings and warrrr,

sunny afternoons (Hunter 1990).

During the winter, low pressure systems a!ld associated frotlts frequently affect the weather of the SRS

area, Conditions often alternate betweel) warm, moist subtropical air from the Gulf of Mexico region

and cool, dry polar air, The Appalachian Moutltaills to the north and northwest of SRS moderate the

extremely cold temperatures associated with occasional outbreaks of arctic air. Consequently, less than

one-third of all winter days have m in imu!n tetllperatures below freezing, and temperatures below -7°C

(20°F) occur infrequently. SI1OWaild sleet occ,!r o,] average less than once per year (Hunter 1990).

Outbreaks of severe thullderstorlns and torl]adoes occur Inore frequently during the spring than during

the other seasons. Although spring weather is variable and relatively windy, temperatures are usually

mild (Hunter 1990).

Data on severe weather conditions are impofiatlt co!lsiderations in the selection of design criteria for

buildings and structures at SRS. Inforlnation 011the freqtlency and severity of past incidents provides a

basis for predicting the probabilities ai]d collseqlletlces of releases of airborne pollutants.

3.5.1.1 Occur rence of Violent W eather

The SRS area experiences an average of 55 thollderstorins per year, half of which occur durirlg tJre

summer months of Jmle, July, and August (S bedrow 1993), On average, lightning flashes will strike six

times per year on a square kilometer (0.39 sqoare IlliIe) of ground (Hunter 1990), Thunderstorms can

TE I generatewindspeedsas ligllas64kilo]eters(40 iles)perlo"ra]ldevenstr ongergusts, The highest

l-minute wind speed recorded at Bush Field ill Augusta, Georgia, between 1950 and 1990 was

TE I 100ki10meters(62 miles) perlour~oAA 1990).

TE I Since SRSoperationsbegan, nine cofirnedtor)ladoeslaveoccurredonorclosetoSRS. Eight caused

light to moderate damage. The torlladO of October 1, 19s9, caused considerable damage to timber

resources on about 4.4 square kilometers ( 1,097 acres) and lighter damage on about 6 square kilometers

(1,497 acres) over southern al]d eastern areas of the site. Wil,ds produced by this tornado were estimated

to have been as high as 240 kilometers per hour(150 !niles per hour) (Parker and Kurzeja 1990). No

tornado-related damage has occurred to SRS production facilities.

3-22



DOE/EIS-0217
July 1995

Based on tornado statistics for the SRS area, the average frequency of a tornado striking any given

location in South Carolina was estimated to be 7.11 x 10-5 per year. This means that a tornado could

strike any given location about once every 14,000 years (Bauer et al, 1989).

The nuclear materials processing facilities at SRS were bll iIt to withstand a maximum tornado wind I TE

speed of451 kilometers per hour (280 miles per hour) (Bauer et al, 1989), The estimated probability of

any location on SRS experiencing wind speeds equal to or greater than this is 1.2x 10-7 per year, Such a

tornado would occur about once every 10 million years (Bauer et al, 1989).

A total of 36 hurricanes have caused da!nage ill South Carolina between 1700 and 1989. The average

frequency of occurrence of a hurricane in the state is once every 8 years; however, the obsewed interval

between hurricanes has ranged from as short as 2 months to as long as 27 years. Eighty percent of

hurricanes have occurred in August and September.

Winds produced by Hurricane Gracie, which passed to the north of SRS on September 29, 1959, were as

high as 121 kilometers (75 miles) per hour in F-Area. No other brrrricane-force wind has been measured

on SRS. Heavy rainfall and tornadoes, which frequently accompany tropical weather systems, usually I TE

have the greatest hurricane-related impact on SRS operations (Bauer et al, 1989).

3.5.1.2 Wind Sneed and Direction

A joint frequency summary (wind rose) of hourly averaged wind speeds and directions collected from the

H-Area meteorological tower at a height of61 meters (200 feet) during the 5-year period 1987 through

1991 is shown in Figure 3-8. This figure indicates that the prevailing wind directions are from the south, I TE

southwest, west, and northeast, Winds from the south, southwest, and west directions occurred during

about 35 percent of the monitoring period (Shedrow 1993).

The average wind speed for the 5-year period was 13.7 kilon3eters (8.5 miles) per hour, Hourly averaged I TE

wind speeds less than 7.2 kilometers (4.5 miles) per hour occurred about 10 percent of the time.

Seasonally averaged wind speeds were highest during the winter [14.8 kilometers (9.2 miles) per hour]

and lowest during the summer [12.2 kilolneters (7.6 miles) per hour] (Shedrow 1993),
TE !

3.5.1.3 Atmnsss heric Stability

Air dispersion models that predict downwind ground-level concentrations of an air pollutant released

from a source are based on specific parameters such as stack height, wind speed, pnllutant emission rate,
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This wind rose plot shows percent occurrence
frequencies of wind direction and speed at SRS.
It is based on a composite of hourly averaged wind

s

12.1

data from the H-Are&meteorological tower for the 2.0 4.0 6.0
5-year period 1987 through t991. Measurements were

8.0 I

taken from 200 feetabove ground. Oirecfions indicated
are fromwhich thewind blowa. HI

Wind Speed Class Boundaries
Source: Arnett,Karapatakis,Mamatsy(1993). (meters/second)

PK56-2

Figure 3-8. Windrose for SRS,1987through 1991.
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andairdispersion coefficietlts. Tlleair dispersio[l coefficients used inmodeling are determinedly

atmospheric stability.

The ability of the atmosphere to disperse air pol Iutants is frequently expressed in terms of the seven

Pasquill-Gifford atmospheric turbulet}ce (stability) classes Atllrougll G, Occurrence frequencies for

each of the stability classes at SRS have beetl determined usi!lg turbulence data collected from the SRS

meteorological towers during tl]e5-year period 1987 through 1991. Relatively turbulent atmospheric

conditions that increase atmospl]eric dispersion, represented bytheunstable classes A, B,and C,

occurred approximately 56 percent of the time, Stability class D, which represents conditions that are

moderately favorable foratmosplleric dispersiotlj occurred approximately23 percent of the time.

Relatively stable conditions that minimize atlmospberic dispersion, represented by classes E, F, and G,

occurred about21 percent of thetime (Shedrow 1993).

In the southeastern United States, high air pol ILltiotl levels typical] y occur when the air is stagnant and

there islittle dispersion of pollutants. Stagllallt episodes ge!lerally occur when atmospheric pressure is

high (i.e., thearea isunder ahigll-pressure system). Utldera stagnating higb-pressures ystem,the

maximum height ofairmixing islesstba]l l,524!neters (5, OOOfeet), andtheaverage wind speed is less

than 4.0meters persecond (9miles per hour). Accordillg toupper airdata, episodes ofpoor dispersion

inthevicinity of SRSlasted foratleast2 dayson 120ccasions overa5-year period (1960 through

1964), Episodes lasting atleast 5daysoccurred on two occasions, Astagnation episode is defined as

limited dispersion lasting 40rmore days. Twostagllatioll episodes have occumed inthe SRS area each

year overthe 40-year period from 1936 throLlgh 1975. Thetotal number ofstagnant days averaged about

10 per year (Bauer et al. 1989),

3.5.2 EXISTING RADIOLOGICAL CONDITIONS

3.5.2.1 Background and Baseline Radiological Conditions

Ambient air concentrations of radionuclides at SRS inclllde nuclides of natural origins, such as radon

from uranium in soils; man-made radionuclides, such as fallout from testing of nuclear weapons; and

emissions from coal-fired and nuclear power plants. SRS operates a 35-station atmospheric surveillance

program. Stations arelocated inside the SRSperitneter, olltlle SRSperimeter, alldatdistances up to

161 kilometers (100 miles) from SRS (Arnett, Karapatakis, and Mamatey 1994).

I TE
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Routine SRS operations release quantities of al pha- and beta-gamma-emitting radioactive materials in

the form ofgases andparticulates. Gross alpllaa[ld llol]volatile betameasurements areused asa

screening method fordeterm ining the concentration of all mdionuclides ill the air.

The average 1990 to 1993 gross alpha radioactivity and nonvolatile beta radioactivity measured at SRS

andatdistances of40kilometers (25 miles)to 161 kilometers( 100 miles) from SRS are shown in

Table 3-4. Themaximuln levels ofol]site gross alpl]aai]d gross beta radioactivity were found near

productiotiprocessing areas. Foreacll year, average ol)site gross alpha andnonvolatile betaradioactivi~

concentrations were similar to the average concentrations measured in offsite air (Arnett, Karapatakis,

and Mamatey 1994). Nonvolatile beta concentrations do not include tritium (which accounts forrnore

than 99 percent of the airborne radioactivity released from SRS) or carbon-14.

Tab1e3-4. Average collce!ltrations ofgross alpllaa]ld !lo]lvolatile beta radioactiviV measured in air

(1991 to 1993) (microcuries per milliliter of air).a
Number of Average gross alpha radioactivity Average nonvolatile beta radioactivity

Location Locations 1991 1992 1993 1991 1992 1993
Onsite 5 2.5x10 -15 I.8x10-15 1.9XI0-15 1.8x IW14 1.9x10-14 1.8x10-14
SRS perimeter 14 2.6x10 -15 I.8x10-]5 1.8x1V1S 1.8x1W14 1.9X1O-I4 1.9X1O-14

40-kmb radius 12 2.5x10-[S 1.7XI0-15 1.8x1V15 1.8x 10-14 1.8x10-14 1.8x10-14
16I -km radius 4 2,6x10-15 1.7XI0-15 2.oxl@15 1,8x10-14 1,7x1o-I4 2.ox1o-14

a. Source: Arnett, Karapatakis, and Mamatey (1994),
b. Kilometer toconvert tomiles, multip[yby O.621.

Tritium levelsin 1993are notdirectly colnparable totllose obsewed inprevious years because the

sampling protocol foratmospl]erict ritiLm) oxide wascbanged in 1993. For 1993, tbe highest annual

average concentration oftritiuln inairover SRS\vas l,06x10-9microcuries per milliliter. The maximum

offsitetritium concentration was slightly higher than tile 1992 level of5,3 x10-11 microcuries per

milliliter (Arnett, Karapatakis, and Ma!natey 1994).

3.5.2.2 Sources of Radiological Emissions

The major SRS production facilities and the types and quantities of radionuclides released during 1993

arepresented in Table 3-5, Thedose toatne(nber oftllepublic from tllesereleases, calculated by the

MAXIGASP computer model, was O,ll millirem, Tbisdoseisl,l percent of the 10-millirem-per-year

EPAlimit (see 40 CFR 52.21), TritiLlm (H-3), ill botllelemetltal andoxide fores, constitutes more than

99 percent of the radioactivity released to the atmosphere from SRS operations (Arnett, Karapatakis, and

Mamatey 1994).
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Table 3-5. Atmospheric releases by source facil ity ill 1993a I ‘l-E
Curiesc

Diffuse
Reactor Heavy md

Radionuclideb Half-life Reactors Separations materials water SRTCd fugitivee Total

Gases and Vapors
H-3 (oxide) 12,3 yrs 3.85x104 9.39x 104 ~~f 448 NR 43,1 1.33X105

H-3 (elem,) 12.3 yrs NR 5.82x104 “N-i NR NR NR 5.82x104
H-3 Total 12,3 ylS 3.85x 104 1.52x IOS NR 448 NR 43.1 1,91X105
Carbon-14 s.7x103 yrs NR 0.0169 NR NR NR 4.OOX1O-G0,0169
Iodine- 129 l,6x107 yrs NR 0.00496 NR NR NR 6.88x10-7 0.00496
Iodine-13 I 8 days NR 8.89x I0-5 NR NR 5.92x105 NR 1.48x 104
Iodine-133 20.8 hrs NR NR NR NR 0.00196 NR 0.00196
Xenon- 135 9.1 hrs NR NR NR NR 0.0319 NR
Ptiiculates

0.0319

s-35 87.2 days NR
Cobalt-60 5.3 yrs NR
Ni-63 100 yrs NR

Sr-89,90g 29.1 yrs l,81x10-4

Zr-95(Nb-95) 64days NR
Ru- 106 1.0 yrs 3.99x10-6
Sb-125 2,8 yrs NR
Cesium-134 2.1 yrs NR
Cesium-137 30,2yrs 1.O4X1O-4
Cesium-144 285 days NR
Eu-154 8.6 yrs NR
Eu-155 4.7 yrs NR
U-235,238 4.5x109 yrs NR

Pu-238 87.7 ylS NR

pu-239h 2.4x104yrs 4.1 Ix Io-6

Am-24 1,243 7.4X103yrs NR
Cm-242,244 18.1 yrs NR

NR
5.89x 1o-9

NR

0.00188

NR

5.76x10-9
NR

I.49x1o-6
5.28x104

NR
NR
NR

0.00186

0.00121
0.00106

1,42x104
4.96x10S

NR NR NR 2,00x10-6 2.00X104
NR NR NR 3.34x1017 5,89x1 O-9
NR NR NR 2,00 X10-7 2.00 X10-7

8.32x 105 7.19x105 1.19x10-S 1.11x104 0.00227

NR NR NR 2.39x1014 2,39x 10-14
NR NR NR 4.96x1oI2 4.00x 10<

NR NR NR 7.27x 10-15 7.27x 1o-1$
NR NR NR 1,4OX1O-171.49x106
NR NR 1.51x 10< 4.33x 1OII 6,34x10~
NR NR NR 1.13XI0-13 1.13X1O-I3
NR NR NR 3.44X1013 3.44 X1O-I3
NR NR NR 1.63x 10-]3 I.63x1013

1.55x I0-5 NR 2,89x1wS 4.74x10-S 0.00192
NR NR 1.oox1o-8 4.63x10-12 0.00121

3.50x 106 8.42x l&7 9,41x10-6 4.7ox1O7 0,00108

NR NR 1.34x10-6 8,86x10-13 1.43x104
NR NR 6,83x 10< 7.33x 10-12 5.64x10-$

a. Source: Amett, Ka.rapatakis, and Mamatey (1994),
b. H-3 = tritium Eu = europium

s = sulfur u = uranium
Ni = nickel Pu = plutonium
Sr = strontium Am = americium
Zr = zirconium Cm = curium
Nb = niobium
Ru = rubidium
Sb = antimony

c. Onecurie equals 3.7x1010 becquerels,
d. Savannah River Technology Center.
e. Estimated releases from minor unmonitored diffuse and fugitive sources (i.e., sources other tiastacks orvents

such as windows and doors).
f. NR=notreported.
g. Inchrdes mridentified beta-gamma emissions.
h. Includes unidentified alpha emissions.
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3.5.3 NONRADIOLOGICAL CONDITIONS

3.5.3.1 Back~rounrl Air Orrality

SRS is in an area that is designated all attai]llne!lt area becallse it complies with National Ambient Air

Quality Standards for criteria pollutants, i!lcludillg s,dfur dioxide, nitrogen oxides (reported as nitrogen

dioxide), particulate matter (less than or equal to 10 Inicrot)s in diameter), carbon monoxide, ozone, and

lead (see 40 CFR 8 1). The closest nollattailmlc!]t area (atl area that does not meet National Ambient Air

Quality Standards) to SRS is the Atlanta, Georgia, air q,[ality region, which is 233 kilometers (145 miles)

to the west.

Sources in attainment areas !rrust CO!lIPIYwith Prevention!] of Significant Deterioration regulations. Tbe

regulations apply to new and )rrodified sollrces of air pollution if the net increase in emissions from the

new or modified source is detemrined to exceed the Preve!ltioll of Significant Deterioration annual

threshold limit (see 40 CFR S2.21). Developllle!}t at SRS has not triggered Prevention of Significant

Deterioration permitting requirements, I]or is it expected to trigger such requirements in the future.

3.5.3.2 Air Pollutant Source Emissions

DOE has delrronstrated colrrpl iallce \vith state and Federal air quality standards by modeling ambient air

concentrations that would result from lnaxitn cun potetltial emission rates using the calendar year 1990

(most recent available) air etllissions iijvel~tory data as the baseline year. Tbe compliance demonstration

also included sources forecast for construct iot] or operatio(] through 1995 and permitted sources

supporting the Defense Waste Processi[lg Fac iIity (WSRC 1993b). SRS based its calculated emission

rates for the complia)]ce deulollstratio!l sollrces oil process knowledge, source testing, permitted

operating capacity, material bala!]ce, al]d EPA air pollution etl]issiojl factors (EPA 1985).

3.5.3.3 ,4mbient Air Monitoring

At present, SRS does not perfomr otlsite alllbie]lt air quality monitoring, State agencies operate ambient

air quality monitoring sites in Barllwell at]d Aikell Counties in South Carolina, and Richmond County in

Georgia. These coutlties, which are [Iear SRS, are it] compliaj]ce with National Ambient Air Quality

Standards for particulate matter, lead, ozo(le, slllftlr dioxide, Ilitrogen oxides, and carbon monoxide (see

40 CFR 50).
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3.5.3.4 ~os oheric Dispersion Modeling

SRS has modeled atmospheric dispersion of both maximum potential and actual emissions of criteria and

toxic air pollutants using EPA’s Industrial Source Complex Short Term Model (EPA 1992). This

modeling was performed using the most recent ( 1991) quality-assured onsite meteorological data. The

maximum potential emissions data included sources of air pol Iution at SRS that either existed or were

pemritted to operate as of December 1992. Emissions data for 1990 were used for the modeling of actual

emissions (WSRC 1993b; Hunter and Stewart 1994). The results of this modeling are summarized in

Tables 3-6 asrd 3-7, which list the maximum concentrations occurring at or beyond the SRS bounda~.

Actual SRS boundary concentrations are probably lower than values reported in these tables,

TE

3.5.3.5 Summa~ o f Norsradioloxical Air Ouality

SCDHEC has air quality regulatory authority over SRS and determines compliance based on pollutant

emission rates and estimates of ambient concentrations at the SRS perimeter based on modeling. SRS

complies \vith National Ambient Air Quality Standards and the gaseous fluoride and total suspended

particulate standards, as required by SCDHEC Regulation R.6 1-62.S, Standard 2 (“Ambient Air Quality

Standards”), These standards are shown io Table 3-6. SRS complies with SCDHEC Regulation I TE

R.61 -62.5, Standard 8 (“Toxic Air Pollutants”), which regulates the emission of 257 toxic air pollutants

(EPA 1992). SRS has idel]tified emission sources for 139 of the 257 regulated air toxics; the modeling

Iresults indicate that SRS complies with SCDHEC air quality standards. Table 3-7 lists concentrations of TE

air toxics at the SRS boundary which exceed 1 percent of SCDHEC standards. Concentrations of all

other air toxics are less than 1 percent of SCDHEC standards and are shown in Table E.2- 1 in

Appendix E,

3.6 Ecological Resources

The United States acquired the SRS property in 1951. At that time, the site was approximately I TE

60 percent forest and 40 percent cropland and pasture (Wike et al. 1994). At present, more than

90 percent of SRS is forested. An extensive forest management program conducted by the Savannah

River Forest Station, which is operated by the U.S. Forest Service under an interagency agreement with I TE

DOE, has converted many former pastures atld fields to pine plantations. Except for SRS production and

support areas, natural succession has reclaimed many previously disturbed areas.
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Table 3-6. Estimated ambient concentmtiml contriblltions of criteria air pollutants from existing SRS

sources and sources planned for constrtlction or operatiml throltgh 1995 (micrograms per cubic meter of

air).a.b

Maximum

SRS maximmn Concentrations Most stringent potential

potential based on actual AAQSd concentration as a

Averaging concentration emissions (Federal or state) percent of

Pollutant time (~lg/m3) (yglm3) (Ltim3) AAQSe

S02

co

TC IGaseous fluorides

(as HF)

I
PMIO

03

TSP

Lead

3 hours

24 hours

Annual

Annual

1 hour

8 hours

12 hours

24 hours

1 week

1 month

24 hours

Annual

1 hour

Calendar

1,514 (l,245)t

449 (300)

22,9

14.8

4?4

57.8

2.22

1.16

0.44

0.11

80.4

5.2

NAi

16.1

823

196

14.5

5.7

171

22

1.99

1.04

0.39

0.09

50.6

2.9

NA

12.6

l,joog>h

365g>h

80g

1Oog

40,000g

Io,ooog

3.7e

2.9e

1.6e

o.8e

I5og

50’s

235g

75.

96

82

29

15

1

0.6

60

40

28

14

54

10

NA

21

quaner

mean 0.00 I 0.0004 1.5e 0.07

:.
c.

d.
e.
f.

g
h.
i.—

Source Stewart (1994).
The concentrations are the maximum valt!es at the SRS boundary.
S02 = sulfur dioxide; NOX = Ilitrogen oxides; CO = carbon monoxide; HF = hydrogen fluoride; PM1o =

particulate matters 10 microlls in diameter; 03 = ozone; TSP = total suspended particulate.

AAQS = Ambient Air Quality Stalldard.
Source: SCDHEC (1976 b).
Tbe value in parentheses is tbe second highest ]maximum potential value,
Source 40 CFR Pan 50.
Concennation not to be exceeded more than once a year,
NA = not available.

SRS land management practices have !mail]tail]ed the biodiversity ill the region. Satellite imagery reveals

that SRS is a circle of wooded habitat sljrrollndcd by a imatrix of cleared nplands and narrow forested

wetland corridors. SRS prnv ides more tball 730 sqLlare k iIometers (280 square miles) of contiguous
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Table 3-7. SRS modeling results for toxic air pollutants that exceed 1 percent of SCDHEC air quality I ‘fE

standards (micrograms per cubic Imeter of air), a,b,c

Concentration
Maximum allowable at SRS boundary Percent of

Pollutant concentration (yg/m3) (pg/m3) standardd

Chlorine 75.00 7.63023 10.17

Formic Acid 225.00 2.41990 1.08

Nitric Acid 125.00 50.95952 40.77

Phosphoric Acid 25.00 0.46236 1.85

Acrolein

Benzene

Bis (chloromethyl) Ether

Cadmium Oxide

Chloroform

Cobalt

3,3-Dichlorobenzidine

Manganese

1.25

150.00

0,03

0.25

250.00

0.25

0.15

25.00

0,01585

31.71134

0.00180

0.02136

4.95658

0.20628

0.00180

0,82129

1.27

21.14

6.00

8.54

1.98

82.51

1,20

3.29

Mercmy 0.25 0.01393 5.57

Nickel 0,50 0.27106 54.21

Parathion 0,50 0.00737 1.47

a. Source: WSRC (1993 b).
b. Concentrations are based on maximum potential emissions.
c. See Table E.2- 1 for a comnlete list of toxic DOIIutant results

d. Percent of standard =
Concentration at SRS boundary ~ ,0.

Maximum allowable co[lcentration

forest that supports plant communities in various stages of succession. Carolina bay depressional

wetlands, the Savannah River swamp, and several relatively intact Iongleaf pine-wiregrass (Pinus

pa/ustris-Aristida stricta) communities contribute to the biodiversity of SRS and the region. Table 3-8 I TE

lists land cover in undeveloped areas of SRS.

The land used for production and support faci Iities is heavily industrialized and has little natural

vegetation inside the fenced areas. These areas ccmsist of buildings, paved parking lots, graveled

construction areas, and Iaydown yards. While there is some landscaping around the buildings and some

vegetation along the surrounding drainage ditches, most of these areas have little or no vegetation.

Wildlife species common to the vegetated habitat surrolmding the facilities often frequent the developed

areas.
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TE I Table 3-8. Land cover of undeveloped areas of SRS.a

Types of land cover Square kilometers Square miles Percent of total

Longleaf pine 150 58 20

Loblolly pine 258 100 35

Slash pine 117 45 16

Mixed pinefiardwood 23 9 3

Upland hardwood 20 8 3

Bottomland bardwood 117 45 16

Savannah River 49 19 7

swam p

Totalb 734 284 100

a. Source: USDA (1991a).

b, Excludes production areas; total reflects undeveloped land only.

TE

TC I

TE I

TE I

Most new development needed to support waste management would be witbin previously disturbed areas

andwould occur onexisting graveled or paved areas. Undeveloped land required forexpandedwaste

management facilities is located in E-Area near thecenterof SRS and approximately 1.6 kilometers

(1 mile) southeast of Upper Three Runs (FigLlre 3-2),

Figure 3-9 shows the existing land cover of the area where most new waste management facilities would

be located, Tlleundeveloped latldis coIllprised of 0,2square kilometer (49acres) oflongIeafpine

planted in 1988; 0,4 square kilometer (99 acres) of slash pine (P. elliotti) planted in 1959; 0,36 square

kilometer (88acres) ofloblolly pine planted in 1946; 0.73 square kilometer (180 acres) ofwhite oak

(Quercus alba), red oak (Q, rubra), and hickory (Ccrr,va sp,) regenerated in 1922; 0.64 square kilometer

(158 acres) of Iongleaf pine regenerated in 1922, 1931, or 1936; 0,32 square kilometer (79 acres) of

Ioblolly pine planted in 1987; and 0,12 square kilometer (30 acres) of recently hawested mixed pine

hardwood (see Figure 3-9).

3.6.1 TERRESTRIAL ECOLOGY

SRS is near the transition between northern oak-hickory-pine forest and southern mixed forest. Thus,

species typical of both associations are found on SRS (Dukes 1984), Farming, fire, soil, and topography

have strongly influenced SRS vegetation patterns.

A variety of plant communities occurs in the tlpland areas (Dukes 1984). Typically, scrub oak

communities are found O“ the drier, sandier areas, Longleaf pine, turkey oak (Quercus laevis), bluejack

oak (Q. irrcarra), and blackjack oak (Q, rr?arila}~diccr) dominate these communities, which typically have

rmderstories of wire grass and huckleberry ( Vaccirrium spp.). Oak-h icko~ communities are usually
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located on more fertile, dry uplands; characteristic species are white oak, post oak (Q. sfeIIafa), red oak,

mockemut hickory (Carya tomentosa), pignut hickory (C. glabra), and Ioblolly pine, with an understory

of sparkleberry ( Vacciniurn arboreu~]t), ho! Iy (//ex spp. ), green briar (Srnilux spp.), and poison ivy

(Toxicodendron radicarrs) (Dukes 1984; Wike et al, 1994).

The departure of residents in 1951 and the sllbsequent reforestation have provided the wildlife of SRS

with excellent habitat. Forbearers such as gray fox ( Urocyon cirzereoargenfeus), opossum (Dide/phis

virginiana), and bobcat (Felis rufus) are relatively common throughout the site. Game species such as

gray squirrel (Sciurus carolirzensi.c), fox squirrel (S, niger), white-tailed deer (Odocoileus virgbriantis),

eastern cottontai[ (Sylvilagus floridanus), mourn ing dove (Zenaida rnacroura), northern bobwhite

(Colinw virginiarzus), and eastern wild turkey (A4e/eagris gal[opavo) are also common (Cothran et al.

199 1; Wike et al. 1994), Waterfowl are common 00 most SRS wetlands, ponds, reservoirs, and in the

Savannah River swamp and have been stlldied extensively (Mayer, Kennamer, and Hoppe 1986a; Wike

et al. 1994). The reptiles and amphibian species of SRS include 17 salamanders, 26 frogs and toads,

I crocodilian, 12 tutiles, 9 lizards, and 36 snakes. Gibbons and Semlitsch ( 199 1) provides an overview,

description, and identification keys to the reptiles and amphibians of SRS,

Undeveloped land in E-Area contains suitable habitat for white-tailed deer and feral hogs (Sus scrofa), as

well as other animal species common to the mixed pine/hardwood forests of South Carolina,

3.6.2 WETLANDS

SRS has extensive, widely distributed wetlands, most of which are associated with floodplains, creeks, or

impoundments. Inadditioll, approximately 200Carolina bays occur on SRS(Shieldsetal. 1982;

Schalles etal. 1989), Carolina baysare unique wetland features oftl~esoutheastern United States. They

meisolated wetland habitats dispersed throughout tlleuplandsof SRS. Themore than200hayson SRS

exhibit extremely variable hydrology and a range of plant communities from herbaceous marsh to

forested wetland (Shields et al. 1982; Schalles et al. 1989),

The Savannah River bounds SRStotlle soLltllwest forapproximately 32kilometers (2 Omiles), The river I TE

floodplain supports an extensive swamp, covering about 49 square kilometers ( 19 square miles) of SRS;

anatural levee separates theswamp from the river. Timber wascutin theswampin the late 1800s. At

present, the swamp forest consists of secood-growfh bald cypress (Taxodiuvt distichum), black gum

(Nyssa sylva(ica), and other hardwood species (Sharitz, lrwin, and Christy 1974; USDA 1991 A Wike et

al. 1994).
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TE Figure 3.9. Existing land cover of SRS area considered for expansion of waste management facilities
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Six streams drain SRS and evelltllally flow into the Savamlah River. Each stream has floodplains with

bottomland hardwood forests or scrub-shrub wetlands ill varying stages of succession. Dominant species

include red maple (Acer rubrum), box elder (A. tregzmdo), bald cypress, water tupelo (Nyssa aquatica),

sweetgum (Liquidambar soractflua), and black wi Ilow (Salix rrigra) (Workman and McLeod 1990).

Raccoon (Procyon [o(or), beaver (Caslor cafraderrsi.s), and otter (Lulra canadensis) are relatively

common throughout the wetlands of SRS. The Savamlah River Ecology LaboratoV has conducted

extensive studies of reptile a]ld almphibiail use of the wetlands of SRS (Schalles et al. 1989).

Bottomland hardwood forest wetlands are located north of E-Area along Upper Three Runs. These

wetlands, dominated by sweetgrrm and yellow poplar (Liriodendron tzdip~~era), are flooded during most

winters.

3.6.3 AQUATIC ECOLOGY

Theaquatic resources of SRSllave beel]tlle subject ofit)tensive study formore than 3Oyears. Research

TE I hasfocusedonthefloraand farrnaoftheSavmmah River, thetributm’iesoftheriverthatdrainSRS, and

theaflificial impoundments ontwooftlle tributary systems. Section 3,3.3 describes thewaterqualityof

those aquatic systems. lnadditioil, several lllo!lograplls (Patrick, Cairns, and Roback1967; Dahlberg

and Scott 1971; Bennett and McFarlat1e 1983), tlleeigllt-volume comprehensive cooling water study

(du Pent 1987), and three EISS (DOE 1984, 1987, 1990) describe the aquatic biota (fish and

macroinvertebrates) and aquatic systems of SRS.

Based on studies by the Academy of Natural Sciences of Philadelphia and others (Floyd, Morse, and

McArthur 1993), Upper Three Rrms has o!le of the richest aquatic insect faunas of any stream in North

America. Atleast 551 species ofaquatic insects, includillg atleast 52species and2genera newto

science, have been identified (Wikeet al. 1994). Arecent study identitied93 species ofcaddisflies,

including three species tllathad notpreviously beellfoulld ill South Carolina andtwospecies that are

newtoscience (Floyd, Morse, and McArthrrr 1993). Other insect species found inthe creek are

considered endemic, rare, oroflilnited distriblltio}l (Floyd, Morse, and McAtihurl993), BeWeen 1987

and 1991, thedensity andvariety ofillsects collected fro!n Upper Three Rullsdecreased for unknown

reasons. Data from 1991 indicate tbatthe i[lsect colnmLltlities lnayberecovering from this disturbance

(Wike et al. 1994).
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The American sandburrowing mayfly (Dolarria amcrica~?u), a relatively common mayfly in Upper Three

Runs, is listed by the Federal government as a candidate species for protection under the Endangered

Species Act, The species is sensitive to siltation, orgailic loading, and toxic releases (Wike et al

A recent study (Davis and Mulvey 1993) has identified an extremely rare clam species (Elliptio

hepaticcr) in the Upper Three RLMSdrainage.

3.6.4 THREATENED AND ENDANGERED SPECIES

1994).

Several threatened, endangered, or candidate plant and animal species are known to occur on SRS.

TabIe3-91ists those species (Wikeeta[. 1994). SRScotltains llodesignated critical habitat forany listed

threatened or endangered species.

Thesmootb coneflower (Eckinacea /aevigata) istlleollIy e[ldallgered plant species found on SRS. One

colony islocated on Burma Road approximately5 kilo1meters(3 miles) south of the waste management

sites. Asecond colony islocated neartllejullctiolls of SRSRoads 9and B(LeMasterl994a). Tbe

habitat of smooth coneflower is open woods, cedar barrens, roadsides, clearcuts, and powerline rights-of-

way, Optimum sites are characterized byabu!ldant sunlight and Iittle competition intheherbaceous

layer (USFWS 1992), Suitable l!abitat fortllis species occurs tl]rougbout SRS, including undeveloped

land near E-Area,

Botanical srrrveys performed during 1992 and 1994 bytbe Savannah River Forest Station located four

Wpulations ofrareplants intheareanotihwest of F-Area (Figure 4-4). Onepopulation of Nestroniaand

three populations of Oconee azalea (Rhododerrdronflamrrzeum) were located on the steep slopes adjacent

tothe Upper Three Runs floodplain (LeMaster1994b). Tl~e Oconeeazalea isastate-listed rare species.

Nestronia was a Federally-listed Category 2 species that was found to be more abundant than previously

believed; consequently, it was determ ined that Iisti Ingas threatened or endangered was not warranted

(USFWS 1993).

Wood storks (Mycteriu america}lu) feed ia the Savannah River Swamp and the lower reaches of Steel

Creek, Pen Branch, Beaver Dam Creek, and Fourmile Bral~cl~. They foraged at Par Pond during the

drawdown in1991(Bryan 1992). Theulldeveloped latldiIl E-Area contains nosuitable foraging babitat,

andwood storks have not been reported inthisarea(Coulter 1993). Bald eagles (Haliaeefus

Ieucocephalus) nest near Par Pond and L-Lake and forage on these reservoirs (USDA 1988; Brooks

1994), One bald eagle wasrepotied flyi!)g tleartllejullction of SRSRoads Eand4, soutbof H-Area, on

November 15, 1985(Mayer, Kellllalmer, and Hoppel986b). However, E-Area does notcontain suitable
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TE I Table 3-9. Threatened, endallgered, alldcandidate plant andanilnal species of SRS.a

TE I

Common Name (Scientific Name) statusb

Animals

American sandburrowing may fly (Do[arria arrrericana) FC2

Shortnose sturgeon (Aciperrser brevirostrtint) E

American alligator (Alligalor mississippierrsis) TISA

Southern hognose snake (He/erodon simus) FC2

Northern pine snake (Pituophis melanoleucus melano[eucus) FC2

Carolina crawfish (= gopher) frog (Ra~ta areolata capito) FC2

Loggerhead shrike (La~zius Iudavicianus) FC2

Bachman’s sparrow (Aimophila aestivalis) FC2

Bald eagle (Haliaeetus leucacephahis) E

Wood stork (Mycteria anlcricanu) E

Red-cockaded woodpecker (Picoides borealis) E

Peregrine falcon (Falca percgrirrus) E

Kirtland’s warbler (Derrdroica kirt[arrdii) E

Bewick’s wren (Thyramanes bewickii) FC2

Ratinesques (= southeastern) big-eared bat (Plecotus rafirresquii) FC2

Plants

Smooth cone flower (Echinacea laevigata) E

Bog spice bush (Lindera subcoriacea) FC2

Boykin’s lobelia (Lobelia boykirrii) FC2

Loose watermilfoil (Myriaphyllum taxunr) FC2

Nestronia (Nestronia umbellula) FC3

Awned meadowbeauty (Rhexia aristosa) FC2

Cypress knee sedge (Carex dccan~posita) FC2

Elliott’s croton (Crotorr el[iottii) FC2

a. Source: Wikeetal. (1994).
b. FC2=under review (acandidate species) forlisting bythe Federal Government.

FC3 = found to be more abundant than previously believed.

E = Federal endangered species.
T/SA = threatened due to similarity of appearance,

nesting or foraging habitat for bald eagles. Peregri!le falcons (Falcoperegrinus) have been repofiedin

thepast asrarewinter visitors to SRSnear Par Pond. Kirtland’s war’rder (Dendroica kirilandii)isaisoa

raretemporary visitor (Wikeetal. 1994), Shoflllose sturgeon (Acipenser brevirosfrum), ~pically

residents of large coastal rivers and estuaries, have not been collected in the tributaries of the Savannah

R1verthatdrain SRS. Sturgeon iclltllyoplallkto!l l)avebeell collected inthe Savannah River near SRS

(Wike et al. 1994).

The Red-Cockaded Woodpecker Standards and Guidelines, Savatlnah River Site (USDA 1991 b)

describes SRSmanagement strategy fortlle reel-cockaded woodpecker (Picoides borealis). Themost
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important element of this management strategy is the conversion of slash (P, e[lio[rii) (and some

Ioblolly) pine in a designated red-cockaded woodpecker management area to Iongleaf pine, with a

harvest rotation of 120 years, These birds inhabit and Llseopen pine forests with mature trees (older thao

70 years for nesting and 30 years for foraging) (Wike et al. 1994), While the undeveloped land

surrounding E-Area contains no red-cockaded woodpecker nesting or foraging areas crn’r’ently used by

the species, it does contain unoccupied habitat of a suitable age (LeMaster 1994c),

As presented in Appendix J, DOE has consl!lted with the U .S, Fish and Wildlife Service to determine the

potential for endangered species to be affected, as required by the Endangered Species Act.

3.7 Land Use

SRS occupies approximately 800 sqllare ki Iometers (300 square miles) in a generally rural area in

western South Carolina, Administrative, production, and support facilities make up about 5 percent of

the total SRS area. Of the remaining land, approximate] y 70 percent is planted pine forest managed by

tbe U.S. Forest Service (under an interagency agreement with DOE), which harvests about 7.3 square

kilometers (2.8 square miles) of timber from SRS each year (DOE 1993a). Approximately 57 square

kilometers (22 square miles) of SRS have been set aside exclusively for nondestructive environmental

research (DOE 1993a) in accordance with SRSS designatiotl as a National Environmental Research Park,

Research in the set-aside areas is coordinated by the University of Georgia’s Savannah River Ecology

LaboratoV.

A number of factors will determine the fllture development and use of SRS, Prima~ among these arc

.

.

.

.

.

funding and priority of DOE defense programs atld environmental management activities

decisions on the disposition of nc[clear materials at SRS and other sites, which DOE is crrmently

evaluating under the National Environmental Po] icy Act (NEPA)

the role of SRS in the reconfigured DOE weapons complex, which is also being evaluated through

the NEPA process

possible alternative uses of SRS land, faci Iities, and human resources

compliance with regulatory reqllirements concerning environmental protection, worker safety and

health, and nuclear facility safety

3-39

—.



DOE~IS-0217
July 1995

. public input and participation

. community support (DOE 1994a)

Decisions on future Ialld uses at SRS \vill be Inade by DOE through the site development, land-use, and

future-use planning processes. There will be a study of each DOE site to determine possible uses. The

study will address DOE In issions and the publ it’s perspectives and interests; and it will aid in deciding

the most appropriate use for each site (DOE 1994a). SRS has established a Land Use Technical

Committee composed of representatives froth DOE, Westinghouse Savannah River Company, and other

SRS organizations. The colll!nittee is evaluati[lg potential uses for SRS, DOE prepared an FY 1994

DraJt Site Development Plan (DOE 1994a), which describes the current SRS mission and facilities,

evaluates possible future Inissiolls of SRS a!ld their requirel]lellts, and outlines a master development

plan now being prepared. 111additiotl, DOE has projected requirements for land and other SRS resource

needs for the next 20 years, This plannit]g process must cot]sider activities that will involve all DOE

sites (e.g., reconfiguration of the nuclear weapo!ls colnplex and strategies for spent nuclear fuel

management) and SRS-specific actions (e.g., waste management and environmental restoration

activities), The plan will take il]to accou(lt risks, betlefits, possible final disposition of nuclear materials,

potential facility deconta!n itlatio!l and decommissioning, lalld-use strategies, cleanup standards, and

facilities required for potential future In issio!ls. Once decisions on the future use of SRS have been

made, appropriate cleanup levels will be deterlni!led and relnediatioll techniques will be selected and

submitted for regulatory approval.

3.8 Socioeconomic

This section discusses existing socioecotlonr ic cond itiol]s within the “region of influence” where

TE I aPPr0ximatelY90 PerceltOftheSRSw 0rkf0rcelived i, 199Z(Figure~-~0). The SRSregionof

influence inchrdes Aikell, Allendale, Bamberg, al]d Bartlwell Counties in South Carolina, and Columbia

and Richlnond Cou!lties ill Georgia.

3.8.1 EMPLOYMENT

Between 1980 and 1990, total employl]lellt ill the SRS region of influence increased from 139,504 to

199,161, an average annual gro~ll rate of approxitnately 4 percent, The unemployment rates for 1980
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Figure 3-10. Counties and cities within the SRS vicinity.
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and 1990 were 7.3 percent and 4.7 percent, respective y (HNUS 1992). Table 3-10 lists projected
TE

employment data for tbe six-county regio!l of illfluellce. By 2025, regional employment is forecast to

increase to approximately 269,000 (HNUS 1994).

TE I Table 3.10. Forecast employmel]t, populatio!l, and personal income data for the SRS six-county region

of influence.a

Personal Income

Year Employment Population (Billions)

1994 239,785 456>892 $8.259

1995 242,033 461,705 $8.770

2000 252,861 474,820 $11.645

2005 267,138 479,663 $15.608

2010 273,187 486,727 $21.297

2015 274,541 497>226 $28.771

2020 271>186 508,205 $37.927

2025 268>659 517,080 $50.194

a. Source: HNUS (1994).

In fiscal year 1992, employmetlt at SRS was 23,351, approximately 10 percent of reginnal employment,

TE I with an associated payroll of more than $1, I bill ion. SRS employment in 2000 is expected to decrease to

approximately 15,800, representillg 6 percent of regional employment, and it is expected to continue to

decrease as a percent of regiol]al employment ill subseque[)t years.

3.8.2 INCOME

‘E I Personal income i]ltllesix-cou!]ty regioiofit)fluecei]c reasedfromalmost$2.9 billionin ~980to

approximately $6.9 bill iOn ill 1990. TOgetller, Richmotld and Aiketl Counties accounted for 78 percent

of personal income in the region of it]fluence during 199 I; these two counties provided most of the

TE I emPIOYmentoppO~unitiesi ltlereg inn. As!istedi]l'I'able 3-10,personalincome intheregionis

projected to increase 27 perce(lt to almost $8,8 billioll in 1995 and to approximately $50,2 billion by

TE I 2025 (HNUS 1994).

3.8.3 POPULATION

Between 1980 and 1990, populatiojl ill tile regioil of influence increased 13 percent, from 376,058 to

425,607. More tl)al188percent oftlle1990 popL[latiol~ lived i[l Aiken(28.4 percent), Columbia
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(15.5 percent), or Richmond (44.6 percent) counties, Tahle3-10also presents population forec.asts for

theregion ofinfluence to2025(HNUS 1994), According tocensus data, theaverage number of persons

perhousehold inthesix-coul]ty region ofinfluence was2.72in 1990, andthemedian agewas31.2 years

(HNUS 1992).

3.8.4 COMMUNITY INFRASTRUCTURE AND SERVICES

Public education facilities in the six-county region of influence include 95 elementary or intermediate

schools and 25 high schools, In addition to the public schools, there are 42 private and 16 post-

secondary schools in the region (HNUS 1992),

The average number of students per teacher ill 1988 was 16, based on a combined average daily

attendance for elementary and high school stlidents i!) the region of influence. The highest ratio was in

Columbia County high schools, where there were 19 students per teacher (1987/1988 academic year).

The lowest ratio occurred in Barn well County’s district 29 high school, which had 12 students per teacher

(1988/1989 academic year) (HNUS 1992),

The six-county region of influence has 14 major public sewage treatment facilities with a combined

design capacity of 302,2 million liters (79.8 tnillion gallons) per day. In 1989, these systems were

operating at approximate y 56 percent of capacit y, with an average daily flow of 170 million liters

(44,9 million gallons) per day. Capacity ,Itilizatio!) ranged from 45 percent in Aiken County to

80 percent in Barnwell County (HNUS 1992).

There are approximately 120 public water systems in the region of influence, About 40 of these county

and municipal systems are major facilities, WIIiIe the remainder serve individual subdivisions, water

districts, trailer parks, or miscellaneous facilities. ]n 1989, the 40 major facilities had a combined total

flow of 576.3 million liters (152.2 nlillian gallons) per day. With an average daily flow rate of

approximately 268.8 million liters (7 I m iIIion gal Ions) per day, these systems were operating at

47 percent of total capacity in 1989. Faci lit y uti Iization rates ranged from 13 percent in Allendale

County to 84 percent in the City of Aiken (HNUS 1992).

Eight general hospitals operate in the six-county region of influence, with a combined capacity in 1987

of2,433 beds (5.7 beds per 1,000 population). Four of the eight general hospitals are in Richmond

County; Aiken, Allendale, Bamberg, and Bartlwell Counties each have one general hospital. Columbia

County has no hospital. In 1989, there were approximately 1,295 physicians serving the regional

population, which represents a physicia!l-to-popli lation ratio of 3 to 1,000. This ratio ranged from 0.8
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physician per 1,000 people in Aiken a!ld Allendale comities to 5.4 physicians per 1,000 people in

Richmond County (HNUS 1992).

Fifty-six fire departments provide fire protection in the regiO]l of influence. Twenty-seven of these are

classified as municipal fire departments, but many provide protection to rural areas outside municipal

limits. The average number of firefighters in the region in 1988 was 3.8 per 1,000 peopie, ranging from

1.6 per 1,000 in Richmond County to 10.2 per 1,000 in Barnwell County (HNUS 1992).

TE I County sheriff andmunicipalpolicedepati(e]]tsprovide]nostlawenforcementintheregionof

influence. In addition, state law enforcement agents and state troopers assigned to each county provide

protection and assist cOunty and municipal Officers. In 1988, the average ratio in the regiOn Of influence

of full-time police officers employed by state, comity, and local agencies per 1,000 population was 2.0.

This ratio ranged from 1.4 per 1,000 in Cnlumbia County to 2.5 per 1,000 in Richmond County (HNUS

1992),

3.8.5 DEMOGRAPHIC CHARACTERISTICS

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority Populations and

Low-Income Populations,” requires that Federal agel]cies identify and address, as appropriate,

disproportionate adverse human health or e(lvirrmmentai effects of their programs and activities on

people of color and the poor. DOE is developing official guidance on the implementation of the

Executive Order. This ElS’s approach to implementing the Order is to identify the potential effects of

waste management activities at SRS on people of color or those with low incomes, The following

describes the analysis of environmental justice issues for the alternatives considered in this EIS.

Potential offsite health impacts wnuld result from releases to the air and to the Savannah River. For air

releases, standard population dose analyses are based on an 80-kilometer (50-mile) radius from SRS

,oo4~ I because expected dose levels beyond that distance are very small, Table 3-11 and Figure 3-11 provide

data on the 1990 population distribution within a 80-kilnmeter (50-mile) radius of SRS. For releases to

TE I water, the region of analysis includes areas along the Savannah River that draw on it for drinking water

[Beaufort and Jasper Counties in South Carolina and Port Wentworth (Savannah), Georgia]. Therefore,

the analysis examines populations in al I census tracts that have at least 20 percent of their area within the

80-kilometer (50-mile) radius of SRS and all tracts from Beaufort and Jasper Counties in South Carolina

and Effingham and Chatbam Counties in Georgia. It should be noted that offsite health effects are based

on the population within an 80-kilometer (50-mile) radius of SRS and those people who use the
LO04-01

Savannah River for drinking water. The population considered in estimating drinking water dose is

beyond the 80-kilometer (50-mile) radius. DOE used data from each census tract in this combined

3-44



DO~IS-0217
July 1995

N

NW

WNW

North Augusta ● Beech Island

Jackson

w ● ●

HephzibahWrena

\

● McBean
/*

Louisville Wayneaboro

Sw

Ssw SSE

s

Figure 3-11. Cities arrd towns within an 80-kilometer (50-mile) radius of SRS,

PK56

INORTH

3-45



DOE/EIS-0217
July 1995

TE ] ‘1’abie3-11. Populationdistributio i 1990withinsr]] 80-k~lometer(50-mile)radiusofSRS.a
Kilometersb

Direction O-8 8-16 16-32 32-48 48-64 64-80 Total
N o 26 5,321 10.020 5,067 12,210 32,620

NNE
NE
ENE
E
ESE
SE
SSE
s

Ssw
‘SW
Wsw

w
WNw
NW
NNw
Total

o
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0

6
I

27
155
36
26
40

2
17

60
55

449
271

363
1,535

1,320
2,945
3,126
6,743
1>556

547
391
558
897
944

1,103

3,314
3,342
5,899

18,030

56,040

2“;066
2,928
4,483
5,305
1,931
6,511

769
1,332
2,008

2,240
7,112
7,941

106,900

87,930
27,160

276,600

4,445
5,269
5,337
8,812
2,711
6,685
1,356
7,251
4,181

2,606
2,285
7,994

50,310
26,570

6,665
147,500

14,370
10,200
40,770

4,334
3,253
8,577
2,539

3,335
2,944

2,660
5,818
6,780

11,550

3,025
6,079

138,400

22,200

21,340
53,740
25,350

9,487
22,350

5,095
12,480
10,030
8,467

16,380
26,080

172,500
123,700
58,300

620,100

TE I

TE

TE I

TE I

I

a. Source: Amett (1993)
b. To convert to miles. rnultiuly by 0,6214

region to identify the racial composition of cotnlnunities and the number of persons characterized by the

U.S. Bureau of the Census as living ill poverty. The conlbined region of analysis contains 247 census

tracts, 99 in South Carolina and 148 itl Georgia.

Tables 3-12 and 3-13 list racial and eco[lonlic characteristics of the population witbin the combined

region. The total population ill the colnbitled area is ]nore than 993,000. Of that total population,

aPProxinrately 6 18,1313fI(62.2 percent) are white Within the population of people of color (375,000),

approximately 94 percent are African Alnericall; the relnainder are Asian, Hispanic, or Native American.

Figure 3-12 gives the distribution of people of color by census tract areas within the region of analysis.

Table 3-12. General racial characteristics of the population in the region of analysis.a

Percent
Total African Native People of peovle of

State population White American Hispanic Asian American Other color
Sc 418,685 267,639

coiorb

144>147 3,899 1,734 911 335 151,046 36.08%

GA 574,982 350,233 208,017 7,245 7,463 1,546 478 224749 39.09%

Total
- —

993,667 617,872 352,164 11,144 9,197 2,457 833 375,795 37.82%

a. Source: U.S. Bureau of the Census (1990a).
b. Methodologies used to collect census data result in situations in which the total population does not equal the

sum of the populations of the identified racial gro~Ips. III this table, people of color is calculated by subtracting
the white population froln the total population
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Table 3-I3. Percentage of the population Iiving in poverty in the region of analysis.a / TE

Area Total population persons living in povertyb Percent living in poverty

Sc 418,685 72,345 17.28%

GA 574,982 96,672

Total 993,667 169,017

16.81%

17.01%

a. Source: U.S. Bureau of the Census (1990b).
b. Fanrilies with incomes less than $8,076 in 1989 for a family of two.

Executive Order 12898 does not define nrinority populations. However, one approach is to identify

communities that contain a simple majority of people of color (greater than or equal to 50 percent of the

total population of the community), A second approach, proposed by EPA, defines communities of

people of color as those that have higher-tha!l.average (over the region of analysis) percentages of people

of color (EPA 1994). In Figure 3-12, two different shadings indicate census tracts where (1) people of

color constitute 50 percent or more of the total population in the tract, or (2) people of color constitute

be~een 35 percent and 50 percent of the total population in the tract. For purposes of this analysis,

DOE adopted the second, more expansive, approach to identi~ing minority populations.

In the combined region, there are 80 tracts (32.4 percent) where the number of people of color are equal

to or greater than 50 percent of the total population. In an additional 50 tracts (20,2 percent), people of

color comprise beWeen 35 and 49 percent of the population. These tracts are well distributed throughout

the region, although there are more of thenr toward the south and in the immediate vicinities of Augusta

and Savannah, Georgia.

Low-income communities are defined as those in which 25 percent or more of the population live in

poverty (EPA 1993b). The U.S. Bureau of the Census defines persons in poverty as those with incomes

less than a “statistical poverty threshold.” This threshold is a weighted average based on family size and

the age of the persons in the family. The basel ine threshold for the 1990 census was an income of $8,076

for a family of two during the previous year, 1989.

I TE

TE

1~

TE

I TC

In the region of analysis, more than 169,000 persons (1 7.0 percent of the total population) live in poverty

(Table 3-13), In Figure 3-13, shaded census tracts identify low-income communities. In the region, 72 ‘E

tracts (29. 1 percent) are low-income communities. These tracts are distributed throughout the region of

analysis, but are primarily tn the south and west of SRS.
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Legend:
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Source: U.S. Sureau of the Census (1990a).
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E I Figure 3.12. Distribution of people of color by census tracts in the SRS region of analysis,
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Figure 3-13. Low-income census tracts in the SRS region of analysis,
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3.9 Cultural Resources

3.9.1 ARCHAEOLOGICAL SITES AND HISTORIC STRUCTURES

Field studies conducted over the past two decades by the South Carolit~a Institute of Archaeology and

Anthropology of the University of Solltb Carolilm, under contract to DOE and in consultation with the

South Carolina State Historic F’reservatioll Officer, have provided considerable information about the

distribution and contellt of archaeological and historic sites on SRS. By the end of September 1992,

approximately 60 percent of SRS had bee[l examil]ed, and 858 archaeological (historic and prehistoric)

sites had been identified. Of these, 53 have bee!l determined to be eligible for the National Register of

Historic Places; 650 have not been evaluated. No SRS facilities have been nominated for the National

Register of Historic Places, and there are 110plal]s for no!nillations at this time. The existing SRS nuclear

production facilities are not likely to be eligible for the Natio!~al Register of Historic Places, either

because they lack architectural integrity, do !Iot represent a particular style, or do not contribute to the

broad historic theme of the Manhattan Project and the production of initial nuclear materials (Brooks

1993, 1994).

Archaeologists have divided SRS into three zones related to their potential for containing sites with

multiple archaeological componel]ts or de[lse or diverse artifacts, and their potential for nomination to

the National Register of Historic Places (SRARP 1989).

. Zone 1 is the zone of the highest archaeological site density, with a high probability of

encountering large archaeological sites \vith dense and diverse artifacts, and a high potential for

nomination to the National Register of Historic Places,

. Zone 2 includes areas of lnoderate archaeological site density. Activities in this zone have a

moderate probability of ellcoullterillg large sites with more than three prehistoric components or

that would be eligible for nomillatiol] to the Natiotlal Register of Historic Places.

. Zone 3 includes areas of low archaeological site density, Activities in this zone have a low

probability of encountering archaeological sites and virtually no chance of encountering large

sites with more than three prehistoric co[llpotlents; the Ileed for site preservation is lnw, Some

exceptions to this definition have bee)) discovered itl Zone 3; some sites in the zone could be

considered eligible for no]ninatiot] to tke Natiol]al Register of Historic Places,
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S- sad Z-Areas were extensively surveyed prior to construction of the Defense Waste Processing

Facility. NO archaeological or historic artifacts were fotmd (DOE 1982). The construction of F- and

H-Areas during the 1950’s is likely to have destroyed ally historic or archaeological resources in those

areas (Brooks 1993).

3.9.2 NATIVE AMERICAN CULTURAL RESOURCES AND CONCERNS

In conjunction with studies in 1991 related to the New Production Reactor, DOE solicited the concerns

of Native Americans about religious rights in the Central Savannah River Valley. During this study,

three Native American groups, the Yuchi Tribal Organ izatio!], the National Council of Muskogee Creek,

and the Indian People’s Muskogee Tribal TOWI1Confederacy, expressed general concerns about SRS and

the Central Savannah River Area, but did Ilot identify specific sites as possessing religious significance.

The Yuchi Tribal Organization and the National Council of Muskogee Creek are interested in several

pkmt species traditionally used in tribal ceremonies, such as redroot (Lachnarrfhes caroliniarrum), button

snakeroot (EWngium yucc]~olium), and American ginseng (Parrux guirrgue~olium) that may occur on SRS

~S 1991a). Redroot and button snakeroot are known to occur on SRS (Batson, Angerman, and Jones

1985), DOE included all three tribal organizations on its mailing lists and sends them documents about

SRS environmental activities,

3.10 Aesthetics and Scenic Resources

The dominant aesthetic settings in the vicill ity of SRS are agricultural land and forest, with some limited

residential and industrial areas. The reactors and most of the large facilities are located in the interior of

SRS (Figure 3-2). Because of the distance to the SRS bou[ldary, the rolling terrain, normally hazy

atmospheric conditions, and heavy vegetatio(l, SRS facilities are not usually visible from outside SRS or

from roads with public access, The few locations that have views of some SRS structures (other than the

administrative area) are distant from the structures [8 ki Iometers (5 miles) or more]; these views have

low visual sensitivity levels because most of these structures were built as many as 40 years ago and are

well established in the viewer’s expectatiol]s.

I ‘rE

I ‘rE

SRS land is heavily wooded (predominantly pine forest, \vhich minimizes seasonal differences), and

developed areas occupy approximate y 5 percent of the total land area. The facilities are scattered across

SRS and are brightly lit at night. Typically, the reactors and principal processing facilities are large

concrete structures as much as 30 meters (100 feet) tal I adjacent to shorter administrative and support 1 ‘t-E

buildings and parking lots. These facilities are visible i!] the direct line-of-sight when approaching them

on SRS access roads. The only structure visible from a distance is the recently completed K-Reactor
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Cooling Tower. Since this tower wi II not be operated, the absence of a steam plume ensures no further

visual impact. Otherwise, heavily wooded areas that border the SRS road system and public highways

crossing the Site limit views of the facilities.

3.11 Traffic and Transportation

3.11.1 REGIONAL INFRASTRUCTURE

SRS is surrounded by a systeln of interstate highways, U.S. highways, state highways, and railroads.

Barge traffic is possible on the Savannah River; however, neither SRS nor commercial shippers routinely

use barges (DOE 1991). Figure 3-14sl)o\vs tlleregio{lal transponation infrastructure.

3.11.2 SRS TRANSPORTATION INFRASTRUCTURE

The SRS transportation infrastructure consists of nlore than 230 kilometers (143 miles) of primary roads,

1,931 kilometers ( 1,200 Iniles) of Llnpaved secondary roads, and 103 kilometers (64 miles) of railroad

track (WSRC 1993c). These roads and railroads provide connections among the various SRS facilities

and links to offsite transportation. Figure 3-15 shows the SRS network of primary roadways, access

points, and the SRS railroad system,

3.11.2.1 SRS Roads

In general, heavy traffic occurs ill the early nJoming and late afternoon when workers commute to and

from SRS. Table 3-14 provides data 011SRS roads dliring peak travel times, and Table 3-15 provides

peak baseline traffic for the primary offsite access roads and Road E. During working hours, official

vehicles and logging trucks constitute lnost of the traffic, As many as 30 logging trucks, which can

iinpede traffic, may be operating sinlultaneously on SRS, with an annual average of 15 trucks per day

(WSRC 1992a). A total of 785 trucks longer than about 8 meters (25 feet) enter and exit SRS daily

(Swygeti 1994a),

3.11.2.2 SRS Railroads

The SRS rail yard is east of P-Reactor. This eight-track facility sorts and redirects rail cars, Deliveries

of shipments to SRS occur at two rai I stations itl the forlner towns of Ellenton and Dunbarton. From

these stations, an SRS engine moves tbe railcars to the appropriate facility. The Ellenton station, which

is on the main Augusta-Y emassee Iine, receives coal for the large powerhouse located in D-Area. The
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Legend:
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~ US, ro.tenumbers

n,,.. .

TE Figure 3-15. Location of principal SRS facilities, roads, and railroads
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Table 3-14. Traffic counts on major SRS roads,a

Average
Daily Peak speed

Measurement point Date Direction total Peakb timec (mph)d
Road 2 between Roads C and D 9-29-93 East 3.224 794 1530 52

Road 4 between Roads E and C

Road 8 at Pond C

Road C between Imdfill and Road 2

Road C north of Road 7

Road D at old gunsite

Road Eat E-Area

Road Fat Upper Three Runs

Road F noti of Road 4

Road F south of Road 4

9-29-93

12-9-92
12-9-92

2-23-92
2-23-92

12-16-92
12-16-92

1-20-93
1-20-93

9-29-93
9-29-93

8-25-93
8-25-93

2-2-93
2-2-93

8-25-93
8-25-93

8-25-93
8-25-93

West

East

West

East
West

North
South

Notth
South

North

South

Noflh
South

North
South

North
South

North

South

3;225

1,624
1,553

634
662

6,931
6,873

742
763

I ,779
1,813

3,099
3,054

3,239
3,192

3,097
255

126
290

a, Source: Swygert (1994b).
b. Number of vehicles in peak hour,
c, Start of peak hour.
d. mph= miles per hrmL to convert to kilometers per hour, multiply by 1.6093
e. NA = not available.

897

352
306

274
331

2,435
2,701

288
223

218
220

669
804

1,438
1,483

1,239
75

41
68

0630

1530
0615

1530
0615

1530
0630

0630
1530

1500
0845

1530
0630

1530
0630

1530
0645

0645
0645

47

NAe

NA

58
56

53
58

45
47

43
52

35
38

53
51

NA
39

29
35

Table 3-15. Traftic counts on major SRS arteries duri!lg peak hours (vehicles per hour).

Road Design capacity 1994 baseline traffica Percent of capacity

Offsitea

Sc 19 3,000b 2,800b 93

SC 125 3,200b 2,700b 84

Sc 57 2,100b 700C 33

Onsite<d

Road E at E-Area 2>300c 741e 32

I TE

I TE

a. Baselinetraffic for 1994 was estimatedfrom actual traffic countsmes”red in 1989 (offsite) md 1992/1993 (mrsitc) by
adjustingtotal vehicles by the percentof change in SRS employment betweentbe measuredyews and 1994.

b. Adapted from Smith (1989).
c. Adaptedfrom TRB (1985).
d. Source Svgeti ( 1994b).
e. Morning traffic traveling to E-Area.
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Dunbarton station receives the other rail shipments and coal for the smaller powerhouses located

throughout SRS (McLain 1994).

Under normal conditions, about 13 trains per day use the CSX tracks through SRS (Bums 1993).

Movement of coal and casks containing radioactive material constitutes the bulk of rail traffic (DOE

1991),

3.11.3 NOISE

Previous studies have assessed noise impacts of existing SRS operational activities @US 1991b; DOE

TE I 1990, ,991). These studies co!)cludedtl]at, because oftlleremotelocationsoftheSRSoperational~eas,

there are no known conditions associated with existing sources of noise at SRS that adversely affect

individuals at offsite locations,

3.12 Occupational and Public Radiological Health and Safety

3.12.1 PUBLIC RADIOLOGICAL HEALTH

A release of radioactivity to the environment from a nuclear facility is an important issue for both SRS

workers and the public. However, the environnlent contains many sources of radiation, and it is

important to understand all the sources of ionizing radiation to which people are routinely exposed.

3.12.1.1 so urces of Environmental Radiation

Environmental radiation consists of natural background radiation from cosmic, terrestrial, and internal

body sources; radiation from medical diagnostic and therapeutic practices; radiation from weapons tests

fallout; radiation from consumer and industrial products; and radiation from nuclear facilities. All

radiation doses mentioned in this EIS are “effective dose equivalents” (i.e., organ doses are weighted for

biological effect to yield equivalent whole-body doses) unless specifically identified otherwise

(e.g., “absorbed dose,” “thyroid dose,,, “bone dose”).

Releases of radioactivity to the environment from SRS account for less than 0.1 percent of the total

TE I ann"alaverageenvironmeltalradiatiodosetoiidividalswithin 80kilometers(50 miles) of SRS

(Amett, Karapatakis, and Mamatey 1994). Standard population dose analyses for air releases are based

on an 80-kilometer (50-mile) radius because expected dose levels beyond that distance are very small.
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Natural background radiation contributes about 82 perce!]t of tbe annual dose of 357 millirem received

by an average member of the population withi[l 80 kilometers (50 miles) of SRS (Figure 3-16), Based on I TE

national averages, medical exposure accoul]ts for atl additional 15 percent of the annual dose, and the

combined doses from weapons tests fallout, co(}sumer and i(ldustrial products, and air travel account for

about 3 percent of the total dose @CRP 1987a).

External radiation from natural sources comes from cosmic rays and emissions from natural radioactive

materials in the ground. The radiation dose from external radiation varies with location and altitude.

Internal radiation from natural terrestrial sources consists primarily of potassium-40, carbon- 14,

rubidium-87, and daughter products of rad iutm-226 that are consumed in food grown with fertilizers

containing these radionuclides. The estimated average illterl]al mdiatioll exposure in the United States

from natural radioactivity (primarily indoor radol] daughter products) is 240 millirem per year (NCRP

1987b).

Medical radiation is the largest source of mall-made radiation to which the population of the United

States is exposed. The average dose to ail itldividual from medical and dental x-rays, prorated over the

entire population, is 39 millirem per year (NCRP 1987a). In addition, radiopharmaceuticals administered

to patients for diagnostic and therapeutic purposes account for an average annual dose of 14 millirem

when prorated over the poprrlatioll. Thus, the average medical radiation dose in the U.S. population is

about 53 millirem per year. Proratitlg the dose over the population determines an average dose that,

when multiplied by the population size, produces an estimate of population exposure. It does not mean

that every member of the poprrlatioll receives a radiation exposure from these sources.

In 1980, the estimated average annual dose frolm fallout from nuclear weapons tests was 4.6 millirem

(0,9 millirem from external gamma radiatio!] and 3.7 millirem from ingested radioactivity), Because

atmospheric nuclear weapons tests have not been col]ducted since 1980, the average annual dose from

fallout is now less than 1 millirem. This decline is due principally to radioactive decay.

A variety of consumer and industrial products yield ionizijlg radiation or contain radioactive materials

and, therefore, result in radiation exposure to the general population. Some of these sources are

televisions, luminous dial watches, airport x-ray inspection systems, smoke detectors, tobacco products,

fossil fuels, and building materials. The estimated average annual dose for the U.S. population from

these sources is 10 millirem per year WCRP 1987a). About one-third of this dose is from external

exposure to naturally occurring radicmucl ides in bu ilditlg materials.
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SRS contribution:
0.25 milliremDBryear

Internalfrom terrestrialsources:
40 milliremper year Medcal radiation:

24m~mpeyea ~

53 milliremoer vear

Externalfrom Ierrestr!alsources:

Notes: 1.
2.

3.

4.

Air travel:

Radon in homes!
200 milfhemper year

Values are effectivedose equivalentfrom NCRP (1987a) unlessothe~ise noted.
Externalterrestrial: NCRP (1987a) repofls26 milliremper year for sea level. Multiplyingthat value by 1.1 to
correctfor the altitudeof 300 metersabove sea level gives29 milliremper year,
Internalterrestrial: NCRP (1987b) reportsan absorbeddose rate forAugusta,Georgia,of 4 mlcrorad~r,
whichis 35 mifliradperyear. NCRP (1987b) uses a factorof 0.7 to convertabsorbeddose in air to effective
dose equivalent,so 35 x 0.7.24 milliremper year.
Value for SRS contributionisfromArnetf Karapatakls,and Mamatey (1994).

PK51

~ I Figure 3-16. Major sources of radiation exposure in the vicinity of SRS.
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People who travel by aircraft receive additional exposure from cosmic radiation because at high altitudes

tbe atmosphere provides less shielding from this solirce of radiation. The average annual airline

passenger dose, when prorated over the entire U.S. population, amounts to 1 millirem @CRP 1987b).

3.12.1.2 Radiation Levels in the Vicinitv of SRS

Figure 3-16 summarizes the major sources of exposure for the population within 80 kilometers

(50 miles) of SRS and for populations i]l Beallfort and Jasper Counties, South Carolina, and in Chatham

County, Georgia, that drink water from the Savannah River, Marry factors, such as natural background

dose arrd medical dose, are independent of SRS.

Atmospheric testing of nuclear weapons deposited approximately 25,600,000 curies of cesium- 137 on

the earth’s surface (United Nations 1977). About 104 m i11icuries ofcesium-137 per square kilometer

were deposited in the latitude band where South Carolina is located (30°N to 40°N), The total resulting

deposition was 2,850 curies on the 27,400 square kilometers (1 0,580 square miles) of the Savannah

River watershed and 80 curies on SRS, Thecesium-137 attached to soil particles and has slowly been

transported from the watershed. Results from routine health protection monitoring programs indicate

that since 1963 about 1 percent of the 2,850 curies ofcesium-137 deposited on the total Savannah River

watershed has been transported down the Savannah River (du Pent 1983),

Onsite monitoring shows that an average of 50 millicuries of cesium- 137 per square kilometer (1976 to

1982 average) are in the upper 5 centimeters (2 inches) of the soil column. This is one-half the original

amount. Some of the cesium has moved down in the soi I column, and some has been transported in

surface water to the Savannah River.

Other nuclear facilities within 80 kilometers (50 miles) of SRS include a low-level waste burial facility

operated by Chem-Nuclear Systems, Inc., near the eastern SRS bomrda~, and Georgia Power Company’s

Vogtle Electric Generating Plant, located directly across the Savannah River from SRS. In additinn,

Carolina Metals, Inc., which is northwest of Boiling Springs in Barnwell County, South Carolina,

processes depleted uranium. The Chem-NLlclear facility, which began operating in 1971, releases

essentially no radioactivity to the environ n]ent (Chem-NLlclear Systems, Inc. 1980), and the population

dose from normal operations is very smal 1. The 80-kilometer (50-mile) radius population receives an

immeasurably small radiation dose from transportation of Inw-level radioactive waste to the burial site.

Plant Vogtle began commercial operation in 1987, and its releases to date have been far below DOE

guidance levels and Nuclear Regulatory Commission regulatory requirements (Davis, Martin, and Todd

1989).

I TE

I TE
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In 1993, releases of radioactive lnaterial to the e!wirollment from SRS operations resulted in a site

perimeter maximutn dose from all pathways frotn atnrospheric releases of 0.11 millirem per year (in the

north-nnrthwest sector), and a maxilnuln dose froln releases into water of 0,14 millirem per year, for a

maximum total annual dose at the SRS peri!lleter of 0.25 lnil Iire!n (Arnett, Karapatakis, and Mamatey

1994). The maximuln dose to downstrealn co!lsutllers of Saval]nah River water was to users of the Port

Wentworth public water supply, and was 0.05 in iIIireln per year (Arnett, Karapatakis, and Mamatey

1994),

In 1990, the populatiotl within 80 kilo!lleters (50 lni]es)ofSRSwas620,100 (Arnett, Karapatakis, and
TE

Mamatey 1993 and Table 3-1 l). The collective effective dose equivalent to the 80-kilometer (50-mile)

population in 1993 was 7.6 person-relm fronl atlnospberic releases (Arnett, Karapatakis, and Mamatey

1994), The 1990 population of 65,000 people using water from Port Wentworth (Savannah), Georgia,

and from Beau fort and Jasper Cou[lt ies, Sooth Carol il]a, received a collective dose equivalent of

1.5 person-rem (Arnett, Karapatakis, and Mamatey 1994).

Controlled deer and hog hunts are conducted ant]ual]y at SRS to control their populations. Field

measurements perforined On each a!lilllal prior to release to the hunter determine the levels of Cesium.

137 present in the allilnal. Field measurelnents are subsequel]tly verified by laboratory analysis, and

dose calculations are perforlned to estilrrate dose to the nraximally exposed individual among the hunters,

In 1993, the maximally exposed individual Illlllter killed four deer and three hogs. The dose to this

hunter was estimated based on thecesiutn-137 nleasuretne!lts of the deer and hog muscle taken from

these animals and the conservative assl!tl]ption that the Ilullter consumed all of the edible portions of

these animals (337 pounds of nreat). The dose to this nlaxinrally exposed individual was estimated to be

57 millirem (Arnett, Karapatakis, and Manlatey 1994), which represents 57 percent of the DOE annual

limit of iOO nrillireln (DOE Order 5400.5).

In 1993, the maximally exposed illdivid~!al fisherll]all was assumed to eat 19 kilograms (42 pounds) of

fish per year, The dose to the fisherman was based otl consmnptioll of fish taken only from the mouth of
TE

Steel Creek on SRS, The dose to this il]dividllal was estilllated to be 1,30 millirem (WSRC 1994a) or
LO04-04

1.3 percent of the DOE annual Iil]]it (DOE 1993a).

The hunter population dose was estijnated based 011the fact that 1,553 deer and 147 hogs were killed in

1993, These deer and hogs contained average cesiuln - 137 concentrations of 4.69 picocuries per gram

and 5.64 picocuries per grain, respective y. The regional average of cesium - 137 concentration in deer is

0.7 picocuries per gram (Fledder]na], 1994). The population) dose due to tbe consumption of SRS
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animals is estimated to be 8,3 person-rem. The portion of this dose attributable to the presence of

cesium- 137 above the regional average concentration is 7.1 person-rem (Rollins 1994).

Gamma radiation levels, including natural background terrestrial, and cosmic radiation measured at 179

locations around the SRS perimeter during 1993, yielded a maximum dose rate of 102 millirem per year

(Amett, Karapatakis, and Mamatey 1994), This level is typical of normal background gamma levels

measured in the general area (84 millirem per year measured by the EPA at Augusta, Georgia, in 1992).

The maximum gamma radiation level measured onsite ~-Area) was 460 millirem per year (Amett,

Karapatakis, and Mamatey 1994).

Detailed summaries of releases to the air atld water from SRS are provided in a series of annual

environmental reports (e.g., Arnett, Karapatakis, and Mamatey 1994 for the year 1993). Each of these

environmental reports also summarizes radiological and nonradiologica] monitoring and the results of

the analyses of environmental samples. These reports also summarize the results of the extensive

groundwater monitoring at SRS, which uses more than 1,600 wells to detect and monitor both

radioactive and nonradioactive contain i!lants in the ground water and drinking water in and around

process operations, burial grounds, and seepage basins.

3.12.1.3 Radiation Le vels in E-. F-. H-, N-. S-. an d Z-Areas

Table 3-16 presents gamma radiation levels measured in E-, F-, H-, N-, S-, and Z-Areas in 1993, These

values can be compared to the average dose rate of35 mi Ilirem per year measured at the SRS perimeter.

This difference is attributable to differences in geologic composition, as well as facility operations,

I ‘i-E

I n134.05

I TE

TE

Table 3-16. External radiation levels (m illiRoentgen per year) at SRS facilities.a,b I TE
Location Average Maximum
E-Area 158 345
F-Area 91 126
H-Area 103 146
N-Area 178 460 I LO04-05
S-Area 101 117
Z-Area 72 80

a. Source Amen (1994).
b. One milliRoentgen is approximately 1 millirem.

Analyses of soil samples from uncultivated areas measure the amount of particulate radioactivity

deposited from the atmosphere. Table 3-17 Iists lmaximum measllrements of radionuclides in the soil for ] TE

1993 at E-, F-, H-, S-, and Z-Areas, the SRS perimeter, and at background [160-kilometer (100-mile)]
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monitoring locations. Measured elevated concentrations of strontium-90 and plutonirrm-239 around

F- and H-Areas reflect releases from these areas

Table 3-17. Maximum measurements of radionuclides in soil for 1993 [picocuries per gram;

O to 8 centimeters (O to 3 inches) depth].a
Location StrOntiuln-90 Cesium-137 Plutrmium-238 PlutOnium-239

F-Area 0.133 1.26 0.0784 0.360

H-Area 0.0863 1.57 0.0262 0.178

S-Area 0.0331 0.353 0.0355 0.0540
Z-Area 0.0825 0.820 0.00663 0.0504
E-Area 0.0264 0.27 I

Site perimeter

(b) (b)
0.0095 0.652 0.00187 0.0201

Background [160-kilometer 0.0772 0.352 0.00105

(100-mile) radius]

0.00835

a, Source: Amett (1994).
b. No data available.

3.12.2 WORKER RADIATION EXPOSURE

The major goals of the SRS Health Protectio!l Program are to keep the exposure of workers to radiation

and radioactive material withitl safe limits al]d, within those Iimits, as low as reasonably achievable. An

effective radiation protection program must minimize doses to individual workers and the collective dose

to all workers in a given work group.

3.12.2.1 Sources o Radf iation Exnosure to Wo rkers at SRS

Worker dose comes from exposure to external radiation or from internal exposure when radioactive

material enters the body, In most SRS faci Iities, the predominant source of worker exposure is from

external radiation. In the SRS facilities that process tritillm, the predominant source of worker exposure

is the internal dose from tritium that has heel] inhaled or absorbed into internal body fluids. On rare

occasions, other radionuclides can cojltribute to internal dose if they have accidentally been inhaled or

ingested.

External exposure comes mostly from gamma radiation emitted from radioactive material in storage

containers or process systems (tanks and pipes). Neutron radiation, which is emitted by a few special

radionuclides, also contributes to worker external radiation in a few facilities. Beta radiation, a form of

external radiation, has a lesser impact tha[l gamma and neutron radiation because it has lower penetrating

energy and, therefore, produces a dose ml Iy to the skin, rather than to critical organs within the body.

Alpha radiation from external sources does not have all impact because it has no penetrating power,
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Internal exposure occurs when radioactive material is inhaled, ingested, or absorbed through the skin.

Once the radioactive material is inside the body, low-energy beta and non-penetrating alpha radiation

emitted by the radioactive material io close proximity to organ tissue can produce dose to that tissue. If

this same radioactive material were outside the body, the low penetrating ability of the radiation emitted

would prevent it from reaching the critical organs, For purposes of determining health hazards, organ

dose can be converted to effective dose eq~livale,)ts. The mode of exposure (internal versus external) is

irrelevant when comparing effective dose equivalents.

3.12.2.2 Radiation Protection Regulations and Guidelines

The cm-rent SRS radiological control progratm implements Presidential Guidance issued to all Federal

agencies on January 20, 1987. This guidance \vas subsequeotl y codified (10 CFR 835) as a federal

regulation governing all DOE activities (58 FR 238). Policies and program requirements, formulated to
TE

ensure the protection of SRS workers and visitors, are documented in the S~ Radiological Control

Procedure Manual, WSRC 5Q (WSRC 1993d). DOE performs regular assessments to ensure the

continuing quality and effectiveness of the SRS radiological control program by monitoring radiological

perforrrrance indicators and by making periodic independent internal appraisals as required by

10 CFR 835.102. External appraisals are also conducted periodically by DOE and the Defense Nuclear

Facilities Safety Board to provide additional assurance of co!ltinuing program effectiveness.

Appropriate control procedures, engineered safety syste(ms, and worker trail~ing programs are established

and implemented to ensure compliance with applicable regulations before beginning radioactive

operation of any facility at the SRS.

3.12.2.3 SRSWorker Dnse

‘fhepurpos eoftheradiatio nprotectio nprograln istolnitlimize dose from external and internal exposure;

itmust consider both individual and collective dose. It would bepossible to reduce individual worker

dose to very low levels by using numerous \vorkers to perform extremely small portions of the work task.

However, frequent changing of workers would be inefficient and would result in a higher total dose

received byallthe workers than if fe\ver workers were used and each worker were allowed to receivea I TE

slightly higher dose.

Worker doses at SRS have consistently been well below the DOE worker exposure limits.

Administrative exposure guidelines are set at a fraction of the exposure limits to help ensure doses are as

lowas reasonably achievable. Forexatllple, tllecurrel]t DOEworker exposure limit is5rem peryear,
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TE I andthe SRSadministrative exposure guideline was l.5remperyearin 1993. Table 3-18 shows the

maximum andaverage individual doses andtlle SRScollective doses for1988 through 1993.

TE I Table 3-18. SRS annual individual a!ldcollective radiation doses.a
Individual dose (rem) SRS collective dose

Year Maximum Averageb (person-rem)

1988 2.040 0.070 864

1989 1.645 0.056 754

1990 1.470 0.056 661

1991 1.025 0.038 392

1992 1,360 0.049 316

1993 0.878 0.051 263

a. Adapted from: duPont(1989), WSRC(1991, 1992b, 1993d, 1994a), Petiy(l993).
TE I b, Theaverage dose iscalculated ol)lyfor workers wlloreceived ameasurable dose during the year.

3.12.2.4 Worker Risk

In the United States, 23.5 percent of Ilmma!l deaths each year are caused by some form of cancer (CDC

1993). Anypopulation of5,000 people isexpected tocolltract approximately l,200fatal cancers from

non-occupational causes during their Iifetimes, depending on the age and sex distribution of the

population, Workers whoareexposed toradiatio!l llavean additional risk of O.00041atent fatal cancers

TE I PerPerson-remof radiation exposure (NCRp 1993).

In 1993,5,157 SRSworkers received atlIeasurable dose ofradiation amounting to263 person-rem

‘E I (Table 3-18) TherefOrethisgrOpmay exPerienceptoO.1 (0.0004 x263) additional cancerdeathdue

to its 19930ccupational radiation exposLlre. Continuing operation of SRScouid result inupto

0.1 additional cancer deatlleacl] year ofoperatioll, assu!nillg future annual worker exposure continuesat

the 1993 level. Inother words, foreacll 10 years ofoperatiotl, tllerecould beoneadditional death from

cancer among tl]ework force tllatreceives a!lleasllrable dose attlle 1993 level.

3.12.3 WORKER NONRADIOLOGICAL SAFETY AND HEALTH

Industrial safety, industrial hygiene, medical monitoring, and fire protection programs have been

‘E I ‘mP1ementedatSRS toensurethenonradiological heakhandsafetyof SRSworkers.

The Occupational Safety and Health Adm inistratioll requires the use of incidence rates to measure
TE

worker safety andllealth(DOL 1986). Illcide!lce rates relate thenumber ofinjuries andillnesses and the
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resulting days lost from work to exposure (i e., the nllmber of hours worked) of workers to workplace

conditions that could result in injuries or illnesses. Incidence rates, which are based on the exposure of

100 full-time workers working 200,000 kours ( 100 workers times 40 hours per week times 50 weeks per

year), automatically adjust for differences in the hours of worker exposure, The Occupational Safety and

Health Administration also specifies the types of injuries and illnesses that must be recorded for

inclusion in incidence rate calculations. incidence rates are generally calculated for total number of

recordable cases, total number of lost workday cases, and total number of lost workdays.

Each year, the Bureau of Labor Statistics reports the resll Its of its am~ua] survey of job-related injuries

and illnesses in private industry. The illj ury and iIIness data supplied by the Bureau of Labor Statistics

provide the most comprehensive survey data available on work-related injuries and illnesses in private

industry, Tbe Bureau of Labor Statistics estimates that in 1991, private industry employers experienced

8.4 work-related injuries and illnesses per 100 fttll-time workers (DOE 1993 b).

Incidence rates provide an objective measure of the performance of SRS safety programs, The data in

Table 3-19 compare the performance of SRS operations to that of general industry, the manufacturing

industry, and the chemical industw (DOE 1993a). SRS safety programs have produced incidence rates

that are far below comparable rates for general indllstry, the manufacturing industry, and the chemical

industry. The numbers reported in Table 3-19 for SRS i!lclude only management and operating

contractor employers because these are the only ones that would be involved in waste management.

Table 3-19. Comparison of 1992 illness and injury incidence rates for SRS operations to 1991 illness

and injury incidence rates for general industry, the manufacturing industry, and the chemical indust~
(number of illnesses and injuries per 100 full-time workers),

SRS M&Oa Ge!leral Manufacturing
Incidence rate operations

Chemical
industry industry industry

Total recordable cases 0.s 8.4 12.7 6,4

Lost workday cases 0.1 3.9 5.6 3.1

Lost workdays 2.0 86.5 121.5 62.4

I TE

TE

TE

I TE

a. M&O = management and operating contractor.

Occupational exposure to noise is controlled through the management and operating contractor hearing

consewation program outlined in Industrial Hygiene Manual 4Q, Procedure 501, This program

implements tbe contractor requirements for identifying, evaluating, and controlling noise exposures to

meet the requirements of 29 CFR 1910.95, Occupational Noise Exposure.

TE

TE

ITE
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3.13 Waste and Materials

SRS activities in SUppOrt of the llational defe!lse Illission produced liquid high-level radioactive waste,

low-level (low- and intermediate-activity) radioactive waste, hazardous waste, mixed waste (radioactive

and hazardous combined), and tral)suranic waste. This sectio!l discusses current treatment, storage, and

disposal of these wastes at SRS and Illailagel]le!lt of wastes generated from facility operations discussed

in Chapter 2.

Wastes at SRS were and colltitllle to be generated both by facility operations and environmental

restoration, with facility operations ge!lerati!lg [Ilost of the waste. Facility operations include nuclear and

non-nuclear research; nlaterial testing; laboratory analysis; high-level waste processing and nuclear fuel

storage; manufacturing, repair, and mai!]tellallce; and general office work. Facility operations also

include operating all waste management faci Iities for treatlnent, storage, and disposal of SRS-generated

wastes.

DOE treats, stores, and disposes of \vastes generated froln all onsite operations in waste management

facilities, most of which are located in E-, F-, H-, N-, S-, and Z-areas (Figure 3-2). Major facilities

include the high-level waste tank famls; the Low-Level Radioactive Waste Disposal Facility; the F- and

H-Area Effluent Treatment Facility; the Defe!lse Waste Processing Facility (undergoing startup testing);

and the Consolidated Incineration Facility (under co!)structioll).

The environmental restoration nlissioll has increased in recent years and includes two programs: (1) the

decontamination and decolnmissiollillg of sLlrplus facilities (see Section 3.14) and (2) the remediation

program, which identifies a!ld, \vhere necessary, a!-ral]ges for cleanup of potential releases from inactive

waste sites (see Section 3.1 5),

DOE stores liquid and solid wastes at SRS, Liquid high-level radioactive waste is stored in underground

storage tanks in accordance with an SCDHEC wastewater treatlnent permit (Figures 3-17 and 3- 18). The

tanks are managed in accordance with federal laws, SCDHEC regulations, and DOE Orders. Figure 3-19

shows the management process for Iiqtlid high-level radioactive waste at SRS. Transuranic mixed waste

is stored on interim-status storage pads in accordatlce with SCDHEC requirements and DOE Orders

(Figure 3-20). Wastewater colltamitlated \vith lo\v-level radioactivity is stored and treated at the

F/H-Area Effluent Treatment Facility, a sCf3HEC penn itted facility (Figure 3-21), Hazardous and

mixed wastes are stored iII pertll itted or i!lteriln-status faci Iities, such as the hazardous waste storage

facilities (buildings and pads) and ill the ]Ilixed waste storage buildings (Figures 3-22 and 3-23,

respectively), Figure 3-24 shows the process for I)alldli]lg other for]ns of waste at SRS.
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Figure 3-19. Management process for liquid high-level radioactive waste at SRS, 1~
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TE Figure 3-24. Flow diagram for waste management at SRS.
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Through waste minimization and treatment programs, DOE continues to reduce the amount of waste

generated, stored, and disposed of at SRS, DOE minimizes waste by reducing its volume, toxicity, or

mobility before storage and disposal. Waste reduction includes intensive surveys, waste segregation, and

the use of administrative and engineering controls.

3.13.1 LOW-LEVEL RADIOACTIVE WASTE

Low-level radioactive waste is defined as waste that contains radioactivity and is not classified as high-

Ievel waste, transuranic waste, spent nuclear fuel, or byproduct material.

SRS packages low-level waste for disposal onsite in the Low-Level Radioactive Waste Disposal Facility

(Figure 3-25) according to its waste category and its estimated surface dose. DOE places low-activity

wastes in carbon steel boxes and deposits them in low-activity waste vaults in E-Area. Tbe vaults are

concrete structures approximately 200 meters (643 feet) long by 44 meters (145 feet) wide by 8 meters

(27 feet) deep,

DOE packages intermediate-activity waste accord ing to its form and disposes of it in intermediate-level

waste vaults in E-Area. Smne intermediate-activity waste, such as contaminated pieces of equipment, is TE

wrapped in canvas before disposal.

DOE will store long-lived wastes, such as resins, in the Long-Lived Waste Storage Building in E-Area

until DOE develops treatment and disposal technologies for them (Figure 3-26).

The E-Area vaults began receiving low-level radioactive \vaste in September 1994. This facility includes

low-activity, intermediate-level nontritium, and intermediate-level tritium vaults (Figures 3-27 and

3-28).

3.13.2 LIQUID HIGH-LEVEL RADIOACTIVE WASTE

Liquid high-level radioactive waste is highly radioactive material from the reprocessing of spent nuclear

fuel that contains a combination of transuranic waste and fission products in concentrations requiring

permanent isolation. It includes both the Iiquid \vaste produced by reprocessing and any solid waste

derived from that liquid. The solid waste is also classified as liquid high-level radioactive waste,
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SRS generates liquid high-level radioactive waste during the recovery of nuclear materials from spent

fuel and targets in F- and H-Areas, and stores it in 50 underground tanks. Waste was previously stored in

an additional tank; however, waste in that tank has been removed, and the tank is no longer in service.

These tanks also contain other radioactive effluents (primarily low-level radioactive waste such as liquid

process waste and purge water from storage basins for irradiated reactor fuel or fuel elements). The

liquid high-level waste is neutralized and then stored in these tanks until short-lived radionuclides have

decayed to inconsequential levels and insoluble components of the waste (about 5 to 10 percent) have

settled out to form a sludge layer on the tank bottom. The liquid waste is then heated to evaporate the

water, thereby reducing its volume and crystallizing the solids as salt. The Firra/ Supplemental

Environmental Impact Statement Defense Waste Processing Facili& (DOE 1994b) provides details on

this process. The evaporated liquid is transferred to the F/H-Area Effluent Treatment Facility, which is

designed to decontaminate routine process effluents from F- and H-Areas. The salt fraction is further

processed by in-tank precipitation to separate it into a highly radioactive portion for vitrification at the

Defense Waste Processing Facility (when it becomes operational) and a low radioactive salt solution that

is stabilized and disposed of at the Z-Area Saltstone Facility,

3.13.3 TRANSURANIC WASTE

Transuranic waste contains alpha-emitting rad ionuclides that have an atomic weight greater than uranium

(92), half-lives greater than 20 years, and concentrations greater than 100 nanocuries per gram of waste.

Before 1982, transuranic waste was defined as any waste containing transuranic radionuclides with

concentrations in excess of 10 nanocuries per gram. Buried and stored wastes containing concentrations

of transuranic radionuclides between 10 and 100 mmocuries per gram are now referred to as alpha-

contaminated low-level waste (or “alpha waste” in this El S). Alpha waste is managed like transuranic

waste because its physical and chemical characteristics are similar and because similar procedures will

be used to determine its final disposition, SRS stores waste containing 10 to 100 nanocuries of alpha

activity per gram with transuranic wastes until disposal requirements can be determined. Currently,

there are no treatment faci Iities or disposal capacities for transuranic waste; however, DOE plans to

retrieve, repackage, certify, and ship al I transumn ic wastes offsite for final disposition.

Historically, DOE used three types of retrievable storage for transuranic waste at SRS. Transuranic

waste generated before 1974 is buried in approximately 120 below-grade concrete culverts in the Low-

Level Radioactive Waste Disposal Facility. 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 native soil. DOE stores waste generated since 1986 on 13 concrete pads that are not covered

with soil. Transuranic waste includes waste mixed with hazardous waste which is stored on Pads 1
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through 17 that operate under interiln status approved by SCDHEC (Figures 3-20 and 3-29). DOE I ‘rE

currently uses Pads 18 and 19 to manage nonbazardol)s transuranic wastes only. DOE filed for approval

under a RCRA Part A permit application (to describe the waste and facilities) for additional storage of

transuranic mixed waste on Pads 20 through 22, which are currently empty, All of these pads are located

in the Low-Level Radioactive Waste Disposal Facility.

3.13.4 HAZARDOUS WASTE

Hazardous waste is defined as any discarded !naterials that are either characteristically hazardous or are

listed as hazardous under RCRA. Cbaracteristical Iy hazardous nraterials are corrosive, ignitable,

reactive, or toxic. Wastes listed as hazardolls inclLlde certain process wastes, solvents, and discarded

commercial chemicals.

At SRS, hazardous waste is generated by routine faci Iity operations and environmental restoration

projects, Hazardous waste is temporarily stored at storage facilities (Figure 3-22) located in new

buildings in B- and N-Areas, prior to sbip)nent to permitted treatment, storage, and disposal facilities.

DOE began offsite shipments of hazardous \vastes to treatlnent and disposal facilities in 1987, In 1990,

DOE imposed a moratorium on shiplnents of hazardolis waste that came from radiological materials

areas or that had not been proven to be nonradioactive. SRS continues to send hazardous waste that is

confirmed as not subject to the moratoriu!n (e.g., recyclable solvents) offsite for recycling, treatment, or

disposal.

3.13.5 MIXED WASTE

Mixed waste contains both hazardolls waste (sobject to RCRA), and source, special nuclear, or byproduct

material (subject to the Atomic Energy Act of 1954). Mixed waste is classified according to its

radioactive component. Low-level jn ixed waste is (nanaged with its hazardous components as its

primary consideration, while high-level and transuraoic mixed wastes are managed with their radioactive

component as the primary consideration.

The SRS mixed waste progranl consists pritnari Iy of safel y storing lnixed wastes until treatment and

disposal facilities are available. Mixed \vaste storage facilities are located in E-Area (Figure 3-23),

N-Area, M-Area, S-Area, and A-Area. These facilities include Burial Ground Solvent Tanks S23

through S30, M-Area Process Waste Interiln Treatlnent/Storage Faci Iity (Figure 3-30), Savannah River

Technology Center Mixed Waste Storage Tanks, and the Organic Waste Storage Tank (Figure 3-3 1),

TE

TE
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Figure 3-30. M-Area Process Waste Interim Treatment/Storage Facility.
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DOE has also requested approval under RCRA for interinl storage capacity at a pad in M-Area for

treated M-Area sludge and stabilized ash and blowdown waste from the Consolidated Incineration

Facility.

DOE is constructing the Consolidated Incineration Facility in H-Area to treat mixed, low-level, and \ TE

hazardous waste. The Consolidated Incineration Facility is designed to annually process approximately

17,830 cubic meters (63 0,000 cubic feet) of solid waste (e.g., boxed mixed, low-level, or hazardous

waste) at 50 percent utility and approximate y 4,630 cubic meters (163,610 cubic feet) of liquid waste

(e.g., liquid hazardous, mixed, and low-level waste) at 70 percent utility (Figure 3-32). I TE

3.13.6 HAZARDOUS MATERIALS

The SRS Tier Two Emergency and Hazardous Chemical Inventoty Report (WSRC 1994b) for 1993 lists

more than 225 hazardous chemicals that were present at some time during the year in excess of their

respective minimum threshold level (10,000 pounds for hazardous chemicals and 500 pounds or less for

extremely hazardous substances), Ten of these hazardous chemicals are designated as extremely

hazardous substances under the Emergency Planning and Conlrnunity Right-to-Know Act of 1986. The

actual number and quantity of hazardous cbe]nicals present on SRS, as well as at individual facilities,

change daily as inventories are used and replenished. The annual reports filed under the Superfund

Amendments and Reauthorization Act for the SRS facilities include year-to-year inventories of these

chemicals,

3.14 Decontamination and Decommissioning

3.14.1 DECONTAMINATION AND DECOMMISSIONING PROGRAMS

The objective of the decontamination and decolnlnissioning programs at SRS is to plan and implement

the surveillance, maintenance, and cleanup of contaminated areas that are no longer needed by DOE,

The program’s goal is to ensure that risks to hu!nan health and safety and to the environment posed by

these areas are eliminated or reduced to safe levels ill a tilnely and cost-effective manner. This goal will

be accomplished by cleaning up and reusing facilities, returning sites to greenfield conditions (in which

the facility, its foundation, and the contan3 inated soil would be relnoved), or entombing facilities in

concrete. The methods selected will deterln ine the quantities of waste materials needing disposal.

Decontamination and decommissioning methods have not been identified for most SRS facilities; the

selection process would be subject to separate NEPA review. This section describes the surplus areas

TE

TE

3-85



DOE/EIS-0217
July 1995

s
h Ii ,A

3-86



DOE/EIS-0217
July i995

that will eventually be decontaminated and decommissioned and esti]nates the amount of waste that will

be generated by decontamination and decounnissioning.

There are more than 6,000 buildillgs at SRS that will eventually be declared surplus and will need to be

decommissioned. As of April 1994,2,862 of these facilities had been identified as SUWIUS(WSRC

1994c). Two-hundred-thirty-four of the buildings are now surplus or will be within 5 years. Some of

these facilities may be used in new missions, but others pose risks unless they are properly maintained

and decommissioned.

SRS prepared a 30-year forecast of the amounts of wastes that would be generated by decontamination

and decommissioning (WSRC 1994d). This forecast was based on a 5-year forecast that identified 53

facilities to be decontaminated and decommissioned between 1995 and 1999, Both forecasts relied on

the Surplus Facility Inventory and Assessnrent Database dated March 4, 1994, which contains

infornration on SRS facilities such as building size, type of construction, radiological characterization,

and hazardous material characterization. The database is continuously updated as new information

becomes available.

Facilities that need to be decontaminated and decommissioned have been categorized according to the I ‘rE

types of work required (WSRC 1994e). These categories will ensure incorporation of on-the-job lessons

learned and assignment of specialized work crews to silnilar projects across SRS. The following sections

describe some tentative categories of facilities with common traits or factors,

3.14.1.1 Asbestos A batement Pro~ram

Two-hundred-eleven buildings contain asbestos, including 142 buildings for which asbestos is the only

contaminant present. The R-Area surplus buildings are the first ones scheduled for asbestos removal.

Experience at these facilities will ilnprove asbestos abatement at other SRS facilities.

3.14.1.2 Decommissioning Pro~ram for Higher-Risk Facilities

Most of the surplus buildings have only slnal I amounts of contamination. However, a few surplus

facilities have more contamination, pose risks of releasing contaminants under special circumstances, or

are located near large numbers of employees or near the SRS bounda~. These facilities have been given

a priority for immediate decontamination and decolnmissioning and are assigned to the higher risk

facilities decommissioning program. Facilities ill this prograln include the Separations Equipment
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Development Facility, the 235-F Plutonium Fabrication Facility, and the 232-F Tritium Manufacturing

Building.

3.14.1.3 Decommissioning Pro~ram for Nuclear Reactor Facilities

The buildings associated with nuclear reactors are included in the nuclear reactor facilities

decommissioning program. Tbe Heavy Water Component Test Reactor is the prototype for this

TE I PrOgram Bystafiingwitll asmallfaciiit~, DOE can leamfrcanexperienceanddevelopmethod~and

procedures which will then be applied to the larger reactors.

3.14.1.4 Decommissionirrr Program for High-Level Waste Stora~e Tanks

Fifty-one high-level waste storage tanks and their ancillary equipment will eventually be

decommissioned. Type I, II, and IV tanks will be closed in place once the waste (supematant, saltcake,

and sludge) stored in the tanks has been removed, prior to decontamination and decommissioning.

Decontamination and decommissioning activities wi II include stabilizing residual waste, removing

associated equipment and small buildings, and abandoning in place underground transfer lines and

TE I diversimrboxes. Type IIItanks,wliclla vesecol]daryco, tainment,willbeus edduringthewaste

vitrification process at the Defense Waste Processing Faci Iity, which is expected to continue for

24 years. To date, waste has been removed from one high-level waste storage tank,

3.14.1.5 Decommissiorrin~ Program for Separations Facilities

The separations facilities present the greatest challenge for decontamination and decommissioning

because of their size, high levels of contamination, need for security, and process complexity. The

transition of these facilities from operational statlls to one suitable for final disposition will require a long

and expensive sequence of activities, The Separations Equ ipmellt Development facility (located within

the Savannah River Technology Center) was sht]t down in 1978 and tral)sferred to the DOE

environmental restoration decontam inatio}] and decommissioning program in 1982 (see

Section 3.14, 1.2). Lessons learned from the deco!ltamination and decommissioning of this facility will

be Llsed to develop procedures for the larger chemical separations facilities in F- and H-Areas.

3.14.1.6 Decommissioning Program for Waste Handling Facilities

Waste handling faci Iities wil I process waste geilerated by decolltam illation and decommissioning. The

decontamination and decommissioning of these faci Iities cannot begin until this processing has been
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completed, However, there are a number of obsolete waste handling facilities that can be

decommissioned sooner,

3.14.1.7 Decommissioning Program for Miscellaneous Facilities

Facilities that do Ilot fit i!lto other categories are included ill the miscellaneous facilities category. At this

time only a few facilities (in M-, N-, and Z-Areas) have been assigned to this category. Other unique

facilities will probably be added to the tnisce]laneous facilities category, Decontamination and

decommissioning of these areas is not scheduled to begin until 1998.

3.14.2 DECONTAMINATION AND DECOMMISSIONING WASTE GENERATION

Decontamination and decomm issionillg wi II ge!lerate large amounts of waste for a long period of time.

These wastes will include equipment, rubble, coil tam inated clothillg, and tools, Most of the quantitative

data regarding waste generated by decolltamitlation and decommissioning have been collected during the

dismantling of plutonium production al]d processing facilities. The volumes of waste generated by

decontaminating and decommissioning these facilities is expected to represent an upper estimate of the

amount of waste generated because of the high contamination levels and special packaging requirements I ‘rE

inherent in transuranic waste.

For phrtonium-238 facilities, approximately 13 cubic meters (459 cubic feet) of solid waste per square

meter (10.76 square feet) of contamil]ated floor area are get]erated by decontamination and

decommissioning. Of this, approximately 50 percent is trmlsuranic waste; the rest is low-level waste.

Less than 0,03 cubic meters (1.05 cubic feet) is mixed waste (primaril y lead shielding) per square meter

of area (Smith and Hootman 1994; Hootman and Cook 1994).

For plutonium-239 processing facilities, approximate y 4 cubic meters (141 cubic feet) of transuranic

waste and 5 cubic meters (177 cubic feet) of low-level \vaste are generated per square meter

(10,76 square feet) of contaminated floor duril)g decontamination and decommissioning (Hootman and

Cook 1994).

3.15 Environmental Restoration

The fundamental goal of environmental restoration at SRS is to ensure that the environment is protected

from fufiher degradation caused by past activities, atld that the safety and health of people exposed to the

environment are protected. This goal is met throtlgh the cleanup of inactive facilities. “Cleanup” refers
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to actions taken to prevent the release or potential release of hazardous substances to the environment.

These actions may involve complete removal of the substances from the environment; or stabilizing,

containing, or treating the substances so that they do not affect human health or the environment.

In accordance with Section 120 of the Comprehensive Etlvironmental Response, Compensation and

Liability Act, DOE negotiated a Federal Facility Agreement with EPA and SCDHEC that organizes

remedial activities at SRS into one comprehensive strategy that fulfills both RCRA corrective action

requirements, including closure and post-closllre of RCRA-regulated units, and Comprehensive

Environmental Response, Compensation, and Liability Act investigation and remedial action

requirements. Environmental restoration of inactive waste sites at SRS is controlled by the Federal

Facility Agreement. The number of sites to be assessed and considered for cleanup under the Federal

Facility Agreement is estimated to be 420, Newly identified sites are still being added to Appendix G of

the Federal Facility Agreement. Sites are listed i!] the following Federal Facility Agreement appendixes:

● Appendix C - Sites with known releases

. Appendix G - Sites with potential releases to be investigated

. Appendix H - Sites subject to RCRA

Each of these lists appears in Appendix G of this EIS

To date, DOE has prepared approximately 55 work plans detailing the proposed investigations for

RCRA/Comprehensive Environmental Response, Compensation, and Liability Act units identified in

Appendix C of the Federal Facility Agreement. These work plans must be approved by EPA and

SCDHEC prior to implementation, Eleven of the work plans have been approved. Additional site

characterization and field sampling is underway at these units,

Of the 304 areas identified on the original Site Evaluation List (Appendix G of the Federal Facility

Agreement), DOE has prepared site evaluation reports for 36 and received EPA and SCDHEC

concurrence on 17 of the proposed response actiol)s. Six closures of RCRA-regulated units (Appendix H

of the Federal Facility Agreement) have been completed and approved by SCDHEC,

Each cleanup and closure will generate significant y different quantities of waste materials. Specific

cleanup methods have not been identified for most of the SRS waste sites. The methods will be selected

in accordance with procedures established by the Federal Facility Agreement and will be subject to

separate NEPA review. Tbe remainder of this section discusses the extent and type of site contamination

in E-Area and hazardous and mixed \vaste sites.
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3.15.1 SURFACE AND GROUNDWATER QUALITY

Contamination of the shallow groundwater aquifers beneath the SRS with industrial solvents, metals,

tritium, and other constituents, and contamination of the surface waters with tritium are discussed in

Sections 3,3 and 3,4, respectively.

3.15.2 HAZARDOUS AND MI~D WASTE SITES

Six types of waste units are common to SRS, The descriptions for these waste sites are derived from

Amett, Karapatakis, and Mamatey ( 1993).

3.15.2.1 Acid/Caustic Basins

The acid/caustic basins found in F-, H-, K-, L-, P-, and R-Areas are unlined earthen pits, approximately

15 meters by 15 meters by 2 meters (50 feet by 50 feet by 7 feet) deep, that received dilute sulfuric acid

and sodium hydroxide solutions used to regenerate ion-exchange units, Other wastes discharged to the

basins included water rinses from the ion-exchange units, steam condensate, and runoff from

containment enclosures for storage tanks. The dilute solutions are mixed and neutralized in the basins

before they are discharged to nearby streams. Constituents identified as exceeding standards in

monitoring wells near the acid/caustic basins include lead, cadmium, sulfates, nitrates, tritium, gross

alpha radioactivity, nonvolatile beta radioactivity, technetium-99, and total dissolved solids (Arnett,

Karapatakis, and Mamatey 1993),

The basins were constructed between 1952 and 1954. The R-Area basin was abandoned in 1964, the

L-Area basin in 1968, and the H-Area basin not until 1985. The other basins remained in service until

new neutralization facilities became operational in 1982. The basins will be remediated in accordance

with requirements of the Federal Facility Agreement; however, SRS and SCDHEC have not determined

the level of cleanup that will be required.

3.15.2.2 Burnin~/Ru bble Pits

From 1951 to 1973, wastes such as paper, wood, plastics, rubber, oil, degreasers, and drummed solvents

were burned in one of the burning/rubble pits in A-, C-, D-, F-, K-, L-, N- (Central Shops), P-, or

R-Areas. In 1973, the burning of waste stopped, and the bottoms of the pits were covered with soil.

Rubble wastes including paper, wood, concrete, and empty galvanized-steel barrels and drums were then

disposed of in the pits until they reached capacity and were covered with soil. All dumping into
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burning/rubble pits stopped by 1982, and al I are covered except the R-Area pit, which has not been

backfilled. These pits will be remediated in accordance with requirements of the Federal Facility

Agreement. Work plans to fully characterize the extent of contamination at all of the pits have been

subnritted to EPA and SCDHEC. Constituents idetltified as exceeding standards in monitoring wells

near the burnindrubble pits include lead and volatile organics (Arnett, Karapatakis, and Mamatey 1993).

3.15.2.3 C oal Pile Runoff Contairrtrrent Basins

Electricity and stealm at SRS are generated by bllrning coal, \vhich is stored in open piles. The coal is

generally moderate-to-low sldfur coal (I to 2 percent), which is received by rail, placed on a hopper,

sprayed with water to control dust, and loaded onto piles. Coal pi Ies originally existed in A-, C-, D-, F-,

H-, K-, L-, P-, and R-Areas. The coal pile in R-Area was re[noved in 1964, the L-Area coal pile was

ren30ved in 1968, and the coal piles in C- atld F-Areas were removed in 1985. In 1991, the K-Area coal

pile was reduced to a 2-inch base, aad 75 percent of the P-Area coal pile was also removed. Constituents

identified as exceeding standards in Illonitoring wel Is Ilear the former coal piles include gross alpha

radioactivity, nonvolatile beta radioactivity, volati Ie orgal] its, sulfates, tritium, total dissolved solids, and

lead (Arnett, Karapatakis, aad Malnatey 1993).

The coal piles generally contained a 90-day reserve of coal, which was not rotated; this resulted in

Iollg-term exposure to the weather. Chealical and biological oxidation of sulfur compounds in the coal

during this weathering resulted in the fnr)mation of sulfuric acid.

To comply with the National Pollutant Discharge Elitllination System permit issued in 1977, DOE built

runoff containment basins around the coal piles ill A- a!ld D-Areas in October 1978, and around the coal

piles in the C-, F-, H-, K-, and P-Areas in March 1981.

Currently, rainwater runoff fronr the renlaill ing coal piles ill several areas (A, D, H, K, and P) flows into

the coal pile runoff coatainaretlt basins via ditches and sewers. The basins allow mixing of the water

runoff with seepage below the surface, thus preventing the discharge of large surges of low pH (acidic)

runoff into streams. All the basias are functional, inch}ding those in C- and F-Areas which still collect

runoff, although no coal relnains at either location. These basitls will be remediated in accordance with

requirements of the Federal Faci Iity Agree nlent.
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3.15.2.4 ksemb ly Basins

Disassembly basins were constructed adjacent to each reactor to store irradiated reactor fuel and target

rods prior to their shipment to the separations areas. The disassembly basins are’concrete-lined tanks

containing water, Although the irradiated assemblies were rinsed before being placed in the basins,

some radioactivity was released to the water from the film of Iiquid on the irradiated components, the

oxide corrosion film on the irradiated compol]ellts, and it]frequet]tly, from leaks in porous components.

Sand filters were used to remove radioactive particulate from the disassembly basin water. Filtered

basin water was circulated through chemical filters (deionizes) to remove additional constituents and

was periodically purged through regenerated deiol]izers to the reactor seepage basins. The disassembly

basin then was filled with clean water.

Constituents identified as exceeding standards ill mol)itori(lg wells Ilear the disassembly basins include

lead, tritium, and alkalinity (as calcium carbotlate) (Arllett, Karapatakis, and Mamatey 1993). The

disassembly basins will be remediated in accordance with the Federal Facility Agreement.

3.15.2.5 ~ Ba sins

Since 1957, active reactor seepage basil]s have received purged water with low-level radioactivity from

disassembly basins. This water purge is I)ecessary to keep the tritium concentration in disassembly basin

water within safe levels for operating perso]]nel. Although really radionuclides have been discharged to

the basins, almost all of the radioactivity is d lie to tritium and small amounts of strontium-90,

cesium-137, and cobalt-60. Constituents idei~tified as exceeding standards in monitoring wells near the

reactor seepage basins include alkalinity (as calcium carbonate), lead, tritium, gross alpha radioactivity,

nonvolatile beta radioactivity, nitrates, volatile organics, mercury, potassium-40, and strontium-90

(Arnett, Karapatakis, and Mamatey 1993).

Before the use of sand filters began ill the 1960s (see Sectio!] 3.15.2.4), purge water was pumped directly

from tbe disassembly basins to the seepage basins. From 1970 to 1978, the seepage basins for active

reactors were bypassed, and the filtered, deionized purge water was discharged directly into nearby

streams. In 1978, the seepage basins for C-, L-, and P-Reactors were reactivated. The K-Reactor

Seepage Basin was used from 1957 to 1960 OIIIY. The R-Area seepage basins have been tilled and

covered with asphalt. The K- and R-Area Reactor seepage basins will be remediated in accordance with

the Federal Facility Agreement.
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3.15.2.6 SewaFe Slud~e Application Sites

Beginning in 1980, the sewage sludge application sites were the subject of a research program using

domestic sewage sludge to reclaim borrow pits and to enhance forest productivity. After sludge was

applied to the sites according to the provisions of a SCDHEC permit, hardwoods and pines were planted

to determine whether sludge could be used as a fertilizer and soil amendment to increase wood

production. Constituents identified as exceeding standards in monitoring wells near these sites include

gross alpha radioactivity, nonvolatile beta radioactivity, radiunr-226, radium-228, and lead (Amett,

Karapatakis, and Mamatey 1993.). These sludge application sites will be remediated in accordance with

the Federal Facility Agreement. Work plans to fully characterize the extent of contamination at the

K-Area and Par Pond sites have been sobnritted to EPA and SCDHEC.

3.15.3 BURIAL GROUND COMPLEX

The Burial Ground Conrplex (E-Area) occupies about 1.3 square kilometers (330 acres) in the central

part of SRSbetween F-and H-Areas. The Burial Ground Complex isdivided into anorthem area

containing 1 square kilometer (254 acres) alldasoutllern area containing O.3 square kilometer (76 acres).

The southern area is known as the Old Radioactive Waste Burial Ground; it was a trench disposal area

that began receiving waste in 1952 andwas filled in 1972. After 1973, wastes were disposed ofinthe

TE I northemdisposal area(Figire3 -33).

Disposal in the notthern area of the Borial Ground Complex, referred to as the Low-Level Radioactive

Waste Disposal Facility, continues, 10 1986, itwasdetertnined that hazardous wastes mayhave been

placed inceflain areas oftlle Low-Level Radioactive Waste Disposal Facili&, These areas were

TE I designatedastheMixed WasteManagenrent Facility (Figure 3-33). Sincethattinre, DOE has

determined that additional areas of the Low-Level Radioactive Waste Disposal Facility contain solvent

rags; these areas have been added totlle Mixed Waste Management Facility. The Mixed Waste

Management Facility includes shallow, onlined trenches in which various low-level radioactive wastes

containing solvents andlnetals were placed. ARCRAClosure Plan wasapproved by SCDHEC forthe

original Mixed Waste Managenrent Facilityil] 1987; closure wascompleted in December 1990, and

SCDHECissued theclosure cefiification ill April 1991, Closure of theportions of the Mixed Waste

Management Facility that contain the solvent rags is pending.
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Hazardous substances, including cadmium, lead, mercury, tritium, and volatile organic compounds, have

been detected in groundwater beneatb the Mixed Waste Management Facility. The shallow aquifer

contains levels of tritium, trichloroetllylene, and tetracllloroethy lene that exceed EPA’s primary drinking

water standards (Figures 3-33 and 3-34).
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ENVIRONMENTAL CONSEQUENCES

This chapter describes the impacts of waste management activities on the environment (described in

Chapter 3) at the Savannah River Site (SRS), including the construction and operation of new facilities ~E

(described in Chapter 2). As described in Chapter 2, 10 scenarios are evaluated. The no-action

alternative (see Section 2,2) is evaluated first (Section 4.1). In Section 4.2, alternative A (limited

treatment configuration; see Section 2.4) is evaluated for the expected, minimum, and maximum

amounts of waste forecast for SRS, In Section 4.3, alternative C (extensive treatment configuration; see

Section 2.5) is evaluated for the same three forecasts. Section 4.4 analyzes alternative B (moderate

treatment configuration; see Section 2.6), which incorporates a mix of technologies being considered by

the U.S. Department of Energy (DOE) for the different waste ~pes. The three alternatives place

different degrees of emphasis on the objectives of the proposed action. DOE believes that these

alternatives represent the full range of reasonable alternatives and has identified alternative B as the

preferred alternative.

This chapter also discusses potential cumulative impacts from alternative B when it is added to impacts

from past, present, and reasonably foreseeable actions and presents the unavoidable adverse impacts and

irreversible or irretrievable commitment of resources under alternative B. Cumulative impacts were

assessed only for the moderate treatment configuration alternative B – expected waste forecast because

the impacts for it generally fall between those for the other alternatives, and because impacts do not vary

greatly between alternatives. Despite some variation in impacts, this approach allowed for an assessment

of the likely magnitudes of the cumulative impacts of the other alternatives based on the cumulative

impacts of alternative B. Appendix B.5 examines the impacts of processing low-level, hazardous, and

mixed wastes in the Consolidated Incineration Facility under alternatives A, B, and C.

ITE

I ‘rE

I ‘i-E

Impacts are assessed in terms of direct physical disturbance or consumption of affected resources and as

the effects of effluents and emissions on the chemical and physical quality of the environment. When
TE

annual data (such as annual doses) are presented, they are based on the calendar year rather than the

fiscal year. Assessments focus on impacts to such natural resources as air, water, and plants and animals,

as well as on human resources, including the health of workers and the public, and socioeconomic.

Min. Exp.Mu
NO _
ActioD

A

m

To aid the reader, the same stacked-box symbol used in Chapter 2 is used in
a

Chapter 4. For example, a section that begins with the symbol shown at left is
c

discussing alternative A – minimum waste forecast.
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4.1 No Action

This section discusses the effects of the no-action alternative described in Section 2,2.

4.1.1 INTRODUCTION

Under the no-action alternative, which continues current practices to manage waste, DOE would:

.

.

.

.

TC I

.

.

.

.

.

.

Continue waste minimization activities as described in Section 2.2.1,

.
Continue receiving and storing liquid high-level waste in the F- and H-Area tank farms and begin

removing it for treatment at the Defense Waste Processing Facility and associated facilities.

Continue operating the existing liquid high-level waste evaporators and operate the Replacement

High-Level Waste Evaporator presently under construction.

Operate the Defense Waste Processing Facility and associated liquid high-level waste

management facilities as described in Final Supplemental Environmental Impact Statement,

Defense Waste Processing Facili@ (DOE/EIS-O082S) and its Record of Decision (60 FR 18589),

Continue to compact some low-level waste using the three existing compactors.

Continue to dispose of low-level wastes in vaults and by shallow land disposal,

Store certain low-level wastes in long-lived waste storage buildings.

Continue to store naval hardware on pads in E-Area with possible shallow land disposal.

Continue to store hazardous wastes until they are sent for offsite treatment and disposal,

Continue to treat aqueous hazardous wastes collected from groundwater monitoring well

operations (investigation-derived wastes) in the M-Area Air Stripper,
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- Continue offsite treatment anddisposal of PCB wastes,

- Continue tostore mixed wastes andconstruct additional storage forthem,

. Continue totreat mixed wastes byionexchange inthetanks atthe Savannah River Technology

Center.

. Construct andoperate the M-Area Vendor Treatment Facility anduseit tovitri& mixed wastes

from M-Area electroplating operations, asdiscussed inthe EnvironmenfalAsse~sment, Treatmerr/

of M-Area Mixed Wastes at the Savannah River Site (DOEIEA-09 18),

. Continue totreat aqueous mixed wastes collected from groundwater monitoring wells

(investigation-derived waste) in the F~-Area Effluent Treatment Facility,

. Continue tostore radioactive PCBwastes with planned offsite treatment of the PCBfraction and

onsite shallow land disposal of the radioactive residuals,

. Construct andoperate Resource Consewation and Recove~Act (RCW)-pemitied disposal

vaults for disposal of residuals from the treatment of mixed waste, as evaluated in Final

Environmental Impact Statement, Waste Marragerrrent Activities for Groundwater Protmtion,

Savannah River Plant (DOE/EIS-O 120).

. Continue tostore transuranic andalpha wastes ontransuranic waste storage pads, retrieve waste

drums from mounded storage pads, and construct additional waste storage capacity.

. PerfomfaciliV upgrades andcontinue cooperate the Experimen@l Transuranic Waste Assay

Facility/Waste Certification Facility to characterize transuranic and alpha wastes,

. Dispose ofnewly-generated nonmixed alpha waste inlow-activi@ waste vaults.

. Continue toconstruct the Consolidated Incineration Facili~

The locations of these waste management facilities are identified in Figure 4-1.
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Figure 4-1. Location of SRS waste management facilities under the no-action alternative.
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The no-action alternative requires additional storage facilities for transuranic and alpha waste and

additional disposal areas for low-level radioactive waste and mixed waste in the vicinity of the existing

vaults in E-Area. New mixed waste storage facilities would be constructed in the area between the Low-

Level Radioactive Waste Disposal Facility and the M-Line railroad. A portion of this area has been

cleared, graded, and stabilized with vegetation to prevent erosion. Additional undisturbed lands located

(1) adjacent to and south of the M-Line railroad and (2) northwest of F-Area would be required for the

remainder of the mixed waste storage facilities (Figure 4-2).

Construction for the no-action alternative would require 0,35 square kilometer (86 acres) of tmdeveloped I Tc

land northwest of F-Area and 0.30 square kilometer (74 acres) of undeveloped land between the Low-

Level Radioactive Waste Disposal Facility and M-Line railroad. Other construction would be on

previously cleared and developed land in the eastern part of E-Area.

M“. EXP. M,,.
N.
A,,io”

A

B

m

4.1.2 GEOLOGIC mSOURCES
c

Under the no-action alternative, impacts to geologic resources can be evaluated by comparing the

amounts of land needed to build the facilities for this alternative. The more land required for the

facilities, the greater the impacts, namely soil erosion, on these resources.
TE

Except for some small gravel deposits, there are no economically valuable minerals or unique geologic

features located in the vicinity of the waste management areas considered in this alternative, or any of

the other alternatives. Waste management activities in the no-action alternative would mainly impact

soils in the uncleared parts of E-Area. Construction would have less impact on soils in those parts of

E-Area where the land has been cleared of trees and already disturbed by the construction of existing

buildings. In E-Area, approximately 0.33 square kilometer (8 I acres) has been cleared and developed, TC

and approximately 0.65 square kilometer (160 acres) would be cleared to build additional vaults, storage

pads, tanks, and buildings (Figure 4-2).

The undisturbed soils in E-Area have a slight to moderate erosion hazard rating (USDA 1990). That is,

erosion could occur if site preparation activities, such as grading, expose these soils and no precautions

are taken to prevent erosion. Most of the soils in the cleared patts of E-Area consist of spoil from

excavated areas, borrow pits, and previous grading activities; these soils also have a slight to moderate
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TC

Tc

TC

K

-

❑ Long-livedWaste Storage S.ildings (24)
(Suildlngsize= 50.50, spaced 50’x50)

❑ TransuranicWaSte Storage Pads (19)
(Pad size = 50x150’, spaced 50’x50’)

❑ OrganicWaste (30,000 Gallon)Tanks (26)
(Tankslze = 70’.70, spaced 20 apart)

nAq”eo.sWaste(30,000 Gallo”)Ta”b {4)

(Tank size = 60’x2D’,swced 20 apati)

❑ Mix6d W6ste St.rag. S.ildings (291)
(Buildingsize = 60XI 60, spaced 50X50)

❑ RCRA DisposalVaults (1)
(Vault SiZe= 200’x50’, spaced 50’x50)

❑ Low-ActivityWaste Va.lts(lO)
(Vault size = 650’x150’, spaced 50’x50)

❑ intermediate-Le.el Waste Va.its (5)
(vault size = 250’.50’, spaced 50’x50’)

~ShallowLandDlsposalTre”ches(29)
tTrench size= 20’xI 00’, spaced 20 apart)

—
-

Mixed Waste
Storage
Buildings 7

~

ExistingFacilities

k.

~/<
,,

ProposedSediment POnds ;
as required { (

ExistingSedimentPonds

PK56-I 8

Figure 4-2. Confi@ration oftreatment, stnrage, mddisposal facilities in E-Area under theno-action
alternative by 2024.
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TE

erosion hazard rating. The potential for erosion and sedimentation effects increases as the amount of

land needed for construction increases, especially undeveloped land.

Potential adverse effects to geologic resources would be very smal I and could be mitigated by installing

sediment and erosion control devices, properly grading slopes, and stabilizing the site, All new

construction activities at SRS must comply with state regulations to prevent erosion. As a condition of

the South Carolina Department of Health and Environmental Control (SCDHEC) National Pollutant

Discharge Elimination System general permit for storm water discharges from construction activities at

SRS, a stormwater pollution prevention plan (WSRC 1993a) must be developed for each construction

site covered by the permit, and each plan must provide for erosion and sediment controls. E-Area

erosion and sediment control activities are addressed in the Solid Wasre Operations Erasion and

Sedimentation Conirol Maintenance Program Plan - E-Area (WSRC 1992a), For those areas already

cleared and ready for construction of new facilities and those areas already operating, proper

construction and maintenance of sediment ponds, stornrwater basins, and other erosion and sediment

control devices would mitigate adverse effects to soi Is during operation of waste management facilities,

Construction and operation activities might produce accidental occasional spills (e.g., oil, fuel, and

process chemicals) on the soil, SRS has formal spill prevention, control, and countermeasures plans to

prevent, identify, and mitigate spi 1IS of petroleum products (WSRC 199 la, b). Both the Savannah River

Sire Best Management Practices Plan (WSRC 199 Ia) and the Savannah River Site Spill Prevention,

Control, and Countermeasures Plan (WSRC 1991 b) are updated as conditions warrantor at least every

3 years. In addition, SRS is obligated under the Federal Facility Agreement (EPA 1993) to identifi,

evaluate, and, if necessary, remediate spills of hazardous substances, including radionuclides (e.g., high-

Ievel liquid radioactive waste leaks). This remediation could include removing, storing, or disposing of

contaminated soil. Because SRS has controls to prevent spills, large spills of waste requiring

remediation of extensive areas of soil are not expected; therefore, impacts to soi IS would be very small,

Mi,,, Exp. Max.
N.
A.,,..

A

B

B

4.1.3 GROUNDWATER RESOURCES
c

Facilities and activities that are part of the no-action alternative which could affect groundwater quantity

orquality include the M. Area Air Stripper, additional mixed waste storage buildings, intermediate-level,

low-activity, and RCRA.permitted waste disposal vaults, long-lived waste storage buildings, !hallow

land disposal units, transuranic and alpha waste storage pads, and the Defense Waste Processing Facility.
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Since these facilities do not withdraw groundwater in quantities that would materially affect the

availability of this resource, the focus of these assessments was on their potential to impact groundwater

quality.

The M-Area Air Stripper (see Appendix B. 14 for description) removes volatile organic compounds from

contaminated groundwater beneath A- and M-Areas. Based on current data, DOE anticipates that it

would need to operate the M-Area Air Stripper for the remainder of its 3O-year post-closure period (1987

to 2017) to meet the groundwater protection standard (40 CFR 264.92) for the contaminants

trichloroethylene and tetrachloroethy lene. The air stripper would also treat investigation-derived

hazardous wastes generated from groundwater monitoring wells. Effects of the continued operation of

the M-Area Air Stripper on groundwater quality at SRS would be beneficial because of the continued

removal of volatile organic compounds from groundwater beneath A- and M-Areas.

For the remaining storage and disposal facilities, the most important impact to the groundwater resources

of SRS is the potential for the leaching of radioactive and hazardous constituents by rainfall infiltration.

There is also a potential for groundwater contamination during construction as a consequence of leaks

and spills of oil, fuel, or other chemicals from construction equipment. However, the potential impacts

of such spills or leaks would be mitigated by using spill prevention plans and best management practices,

as described in Section 4.1.2.

DOE would design and construct waste storage facilities and engineered disposal vaults to prevent

releases, as described for the individual facility types in Appendix B, and would inspect and monitor

them to ensure their continued integrity. Their operation, therefore, is very unlikely to adversely affect

groundwater quality during the 30-year period considered in this EIS. Releases to groundwater could

occur, however, whenever active maintenance is discontinued. For shallow land disposal facilities

(i.e., slit trenches), releases could occur sooner. For purposes of assessment, it is assumed that

institutional controls, including active maintenance, would be continued for 100 years. Tbe potential

impacts of releases from both disposal vaults and slit trenches were evaluated by calculating tbe effects

of infiltration and the leaching of radionucl ides from wastes on the concentration of radionucl ides in

groundwater beneath these facilities at a compliance point defined as a hypothetical well 100 meters

(328 feet) away (Toblin 1995). The predicted groundwater concentrations were derived from

information provided in the Radiological Performance Assessment for the E-Area Vaults Disposal

Facili& (Martin Marietta, EG&G, and WSRC 1994). The Radiological Performance Assessment

evaluated disposal of unstabilized waste forms in the intermediate-level waste vaults, low-activity waste

vaults, as well as suspect soil in slit trenches. This evaluation calculated the groundwater concentrations

for each nuclide per curie of that nuclide in each of the waste disposal facilities (intermediate-level waste

I TE

I TE

TE

TC

I ‘rE

I TE

TC
TE

TE

TC
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TE

TC

TE

vaults, low-activity waste vaults, and slit trenches). The grOundwater cOncentratiOns predicted in this

environmental impact statement (EIS) were derived by applying these Radiological Performance

Assessment-determined unit dilutiOn factors to the anticipated inventories in each type of facility for

each alternative and waste forecast.

After the draft El S was issued, DOE reevaluated the isotopic inventory of wastes and modified the

inventories assumed in this El S to better reflect waste composition. Because curium-247 and -248 are

not present at detectable concentrations in the current wastes and are not expected to occur at detectable

concentrations in any future waste, these isotopes were removed from the inventories considered in

analysis. Therefore, the curium-247 and -248 exceedances discussed in the draft EIS do not occur under

any alternative.

Thus, the groundwater concentrations were predicted for the alternatives in this EIS by scaling from the

Radiological Performance Assessment based on the number and type of facilities required, the

radionucl ide inventories, and the characteristics of the unstabilized waste forms. Factors such as

retardation of radionuclide movement in groundwater by sorption processes, which differ between

nuclides, were considered, as were the characteristics of the shallow aquifer (through which migration to

surface water would occur). These concentrations were not added to existing groundwater contamination

levels since, as noted below, they would not occur unti I a century or more in the future, after current

groundwater concentrations would have been reduced by natural means (decay) or remediation activities,

Potential contain ination of the deep Middendorf aquifer (former] y known as the Tuscaloosa) was

determined in an earlier EIS (DOE 1987) not to be a concern because of the isolation of that aquifer from

the shallow aquifer affected by these facilities,

The disposal of stabilized waste fores (ashcrete, glass) in slit trenches was not evaluated in the

Radiological Performance Assessment and is subject to completion of performance assessments and

demonstration of compliance with performance objectives required by DOE Order 5820.2A

(“Radioactive Waste Management”), Therefore, DOE was unable to base an analysis of stabilized waste

in slit trenches on the Radiological Performance Assessment. The analysis presented in the draft El S did

not account for the reduced mobility of stabilized waste fores in slit trenches, The final EIS assumes

that releases from these wastes in slit trenches would not exceed the performance objectives specified by

DOE Order 5820,2A, As a result of the modified assessment approach, exceedances for uranium and

plutonium isotopes identified in the draft EIS under some alternatives and waste forecasts are no longer

predicted to occur. DOE would re-evaluate the performance assessment and, if necessary, adjust either

the waste acceptance criteria or the inventory limit for the storage or disposal units to ensure compliance
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with these criteria, or standards which may become applicable in the future. The results of apply ing.this

assessment methodology to the different storage and disposal facilities are presented below.

The performance objectives required by DOE Order 5820.2A include ensuring that groundwater

resources are protected as required by federal, state, and local requirements. Additionally, public

drinking water standards promulgated in 40 CFR 141 which limit dose to 4 millirem per year were

adopted by DOE in Order 5400.5 (“Radiation Protection of the Public and the Environment”).

Compliance with the performance objectives required by DOE is determined by comparing the annnal

dose resulting from drinking 2 liters per day of the contaminated groundwater, This annual dose was

compared with the 4 millirem per year effective dose equivalent criterion specified in DOE

Order 5400.5. The factors used to convert from groundwater concentrations to dose are specified in DOE

Order 5400.5. Assessment of compliance with this dose criterion was based on the potential additive

effects of new units contaminating the same groundwater. The concentration values do not, however,

include the groundwater contamination from prior waste disposal activities at SRS, as presented in

Chapter 3. Grormdwater contamination resulting from the waste disposal under this EIS would be in

addition to existing contamination from past waste disposal. By the time that concentrations resulting

from waste disposal activities evaluated in this EIS reached their peak (at least 97 to 130 years in the

future), the concentrations of contaminants introduced by past disposal will have been substantially

reduced below present concentrations as a result of natural decay processes and any environmental

restoration programs.

Three types of vaults – RCRA-permitted disposal vaults, intermediate-level waste vaults, and

low-activity waste vaults – would be used in E-Area. The existing vaults are subsurface structures

designed to comply with the performance objectives of DOE Order 5820.2A. The performance

assessment described above considered intact vaults operating as designed and a worst-case scenario of a

fractured protective cap and fractured vaults (Martin Marietta, EG&G, and WSRC 1994). The

groundwater analysis (Toblin 1995) determined that during the 30-year period of this EIS ( 1995 through

2024), releases of radionuclides from intermediate-level waste vaults or low-activity waste vaults are not

expected to reach the 100-meter (328-foot) compliance point, even conservatively assuming an

infiltration rate of 40 centimeters per year. The analysis also assumes that failure and collapse of either

type of vault would be expected to occur as a result of normal deterioration within a period ranging from

570 years for the development of cracks in a vault’s roof to over 1,000 years for a root’s collapse.

Under normal conditions vaults are slightly permeable, so some easily-leachable constituents will move

through them and into the groundwater. The modeling results from this groundwater analysis indicate
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that tritium would be the first radiOnuclide detected at the compliance point. Assuming infiltration at a

rate of 40 centimeters per year, the peak concentration of tritium in ground water at the compliance point

would occur after 130 years for the intermediate-level waste vaults and after 97 years for the low-activity

waste vaults. Peak concentrations of tritium in groundwater from these facilities would be 7.3x 10-4 and

1.Ox 10“6 picocuries per liter, respectively, which are very small fractions of the 20,000 picocuries per

liter limit specified in the EPA drinking water standard for this nuclide, and are not measurable by

current instrumentation. In addition, during the 100-year institutional control period, periodic site

inspections would discover any visible degradation of the cover and drainage system constructed over

the vaults after the vaults are closed, and corrective actions fvould be taken.

The modeling results of the groundwater analysis for both types of low-level waste vaults beyond the

institutional control period predicts that no dose of any constituent placed in these vaults under the

no-action alternative would exceed the 4 millirem per year drinking water dose criterion at any time after

disposal. The disposal of wastes in the RCRA-permitted vaults was not evaluated quantitatively. It

would be subject to completion of performance assessments and demonstration of compliance with the

performance objectives required by DOE Order 5820.2A. Therefore, DOE has conservatively assumed

that groundwater concentrations as a result of radioactive releases from the RCRA-permitted vaults and

all other low-level waste disposal facilities (vaults and slit trenches) would remain within the DOE

performance objective of4 millirem per year adopted by DOE in Order 5400.5.

Releases of nonradioactive constituents from the RCRA-permitted vaults were not evaluated in this EIS.

Hazardous constituent releases to groundwater could occur as a result of vault failure after loss of.

institutional control. The hazardous constituents in these vaults would consist primarily of metals, such

as mercu~ and lead. These do not decay over time as do radioactive constituents such as tritium.

Potential groundwater concentrations of hazardous constituents have not been evaluated, but some

hazardous metals might enter groundwater following degradation of the vaults and waste forms.

Under the no-action alternative, shallow land disposal of radioactive waste would also continue. DOE

Order 5820,2A as now implemented requires that performance assessments for radioactive waste

management at DOE facilities be conducted prior to disposal of wastes. Recently issued guidance for

management of low-level waste at SRS (WSRC 1994a) prohibited shallow land disposal of wastes

without a radiological performance assessment afier March 31, 1995 (see Appendix B.27), The

performance assessment referred to above (Martin Marietta, EG&G, and WSRC 1994) evaluated the

impact of shallow land disposal of suspect soils on groundwater quality near the center of SRS (west of

the E-Area vaults). Modeling results for suspect soils under tbe no-action alternative (Toblin 1995)

indicate that none of the radionuclides analyzed would exceed the 4 millirem per year drinking water
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dose criterion at any time. The projected impacts on groundwater resources at SRS from E-Area disposal

facilities do not consider existing groundwater contamination beneath the Burial Ground Complex, TC

because of the time displacements of the impacts, as discussed earlier,

Under the no-action alternative, DOE would store packaged mixed wastes on concrete pads within each

of the mixed waste storage buildings; each pad would include a concrete sump to collect and contain

leaks per RCRA requirements (see Appendix B. 18). Therefore, it is not anticipated that operation of

these mixed waste storage buildings through the year 2024 would affect the quality of groundwater in the

area. Shallow groundwater in this area flows to Upper Three Runs and Crouch Branch to the north and

northeast and to Foumrile Branch to the south. Mixed waste storage buildings would be located a short

distance from two of these streams (see Figures 4-1 and 4-2). However, these buildings would be above-

grade, zero-release facilities and, as discussed above, releases would not be expected to soils, streams, or

groundwater. If, however, releases did occur, groundwater monitoring around such facilities would

detect contaminants in groundwater and mitigation by containment, removal, and proper disposal of

contaminated media would be implemented,

The no-action alternative also calls for construction of 24 long-lived radioactive waste storage buildings,

19 transuranic and alpha waste storage pads, 26 114-cubic-meter (30,000-gallon) organic waste storage 1:

tanks, and 431 I4-cubic-meter (30,000-galIon) aqueous waste tanks in E-Area (see Figure 4-2). These

storage facilities would be designed and constructed to meet regulatory requirements to protect human

health and the environment, including maintenance of zero releases as noted above. The long-lived

waste storage buildings and the transuranic and alpha waste storage pads would include sumps to collect

and contain leaks. Below-grade organic waste tanks would be constructed with secondary containment

and leak detection and Ieachate collection systems, as required by the Resource Conservation and

Recovery Act (RCRA). Neither the low-level waste and transuranic and alpha waste storage facilities

nor the above- and below-grade mixed waste tanks are expected to adversely affect the quality of

groundwater at SRS under nor3nal circumstances.

Because DOE would not intend to release the areas containing these storage facilities to unrestricted

access, the facilities would not be designed to function for extended time intervals without institutional

control and maintenance. Accordingly, no assessment of potential releases from long-term unattended

operation of these facilities and their contents has been performed.

Tbe Defense Waste Processing Facility and the Z-Area Saltstone Facility would operate under the

no-action alternative for this EIS. High-1evel waste stored in the F- and H-Area tank farms would be

gradually removed for vitrification, storage and pemranent disposal. As the high-level waste is removed
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from the tanks and vitrified, the potential for inadvertent releases to grmrrrdwater would decrease.

Possible effects on groundwater would be minimized with the treatment and ultimate disposal of the

high-level waste. In case Of accidental spills Of salt solution (e.g., from transfer pipes in the tank famrs)

during Defense waste processing Facility operations, the soil would be expected to slow the migration of

contain in ants in the subsurface, and remedial actions would be undertaken to recover as much of the

spilled material as is feasible and to minimize the dispersal of the residual material, The effects on

groundwater of the operation of the Defense Waste Processing Facility and the Saltstone Facility were

presented in the Final Supplemental Environmental Impact Statement Defense Waste Processing

Facility.

M,. EXP, Max
No
Action

A

B

Q

4.1.4
c

SURFACE WATER RESOURCES

This section examines the no-action alternative activities (described in Section 2.2) that would produce

wastewater discharges tosurface waters andpresents the potential effects on the environment from both

radiological andnonradiological constituents contained in treated wastewater. Theevaluation of these

consequences is based on Section 4.1.3. Evaluation of these consequences assumed that existing

regulatory limits would continue toapply forthevarious nonradiological constituents. The radiological

criterion used asthebasis forthis evaluation comply with DOE Order 54 OO.5and4OCFR 141, the U.S.

Environmental Protection Agency (EPA) national prima~ drinking water regulations.

Spills orleaks could occur from various tanks andequipment. Sumpsand secondary containment armrnd

tanks andvulnerable equipment would capture andcollect spills orleaks iftheywere to occur. Material

that accumulates in sumps and secondary containment would be sampled to determine if contaminants

were present. Ifcontaminated, thewastewater would retreated intheappropriate treatment facility,

such as tbe F/H-Area Effluent Treatment Facility or the M-Area Dilute Effluent Treatment Facility,

Uncontaminated wastewater would bedischarged viaapemitied outfall tosurface waters. SRShas and

would maintain a best management practices plan, a spill prevention control and countermeasures plan,

andadministrative procedures formonitoring andcleaning upspills topreventthem from reachinga

surface stream.

In construction of the various storage facil ities needed under tbe no-action alternative in E-Area, DOE

would prepare sedimentation and erosion control plans in compliance with state regulations on

stomwater discharges, wbichbecame effective in 1992 aspartofthe Clean Water Act. SRS was issued
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a pemit by SCDHEC (Permit SCR1 00000) that applies to storrnwater runoff during construction

activities. If a project requires disturbing more than 0.02 square kilometer (5 acres) of land, SCDHEC

must approve the sediment and erosion control plan. Facilities or measures taken to control erosion

during the construction phase would be regularly inspected by SCDHEC; the Management and Operating

Contractor’s Environmental Protection Department the U.S. Natural Resources Conservation Service

(formerly the Soil Conservation Service); and the U.S. Forest Sewice to monitor the effectiveness of the

erosion control measures (particularly following a storer). Corrective measures, if needed, would be

taken by DOE, After facilities begin operating, they would be included in the SRS Storrnwa[er Pollution

Prevention Plan, which details the required stormwater control measures and is one of the criteria of the

stormwater general permit issued to SRS by SCDHEC (Pemrit SCROOOOOO)for operating facilities.

Also, as required by the National Pollutant Discharge Elimination System permit, the facilities would be

included in the SRS Best Management Practices Plan,

Studies have been performed to detemrine the effect of stormwater that might infiltrate waste in the

disposal facilities in E-Area and then enter the groundwater. As noted in Section 4.1.3, the incremental

increase in groundwater concentrations of the radionucl ides present in the waste would be small. Most

of the radionuclides would not reach peak concentrations in the river until at least 10,000 years beyond

the present. The tritium would peak in 70 to 237 years at a concentration below 105 picocuries per liter,

which is one billion times below the regulatory limits; iodine-129, selenium-79 and technetium-99 would

peak in 150 to 9,700 years at concentrations below Io-6, 10-6, and 10“4picocuries per Iiter, respective y,

which are also well below regulatory limits (Tnblin 1995). Thus, the impact on tbe Savannah River from

groundwater which reaches the surface and eventually enters the river would be very small.

The M-Area Vendor Treatment Facility (see Appendix B. 15) would not discharge wastewater directly to

a surface stream. However, the wastewater discharged from the scrubber system [an average flow of

approximately 0.5 liter (O.13 gallon) per minute] would be directed to the M-Area Dilute Effluent

Treatment Facility (DOE 1993a), which can adjust the wastewater pH, add alum as a coagulanL settle the

resulting suspended solids, and dewater the solids. Since the wastewater from the scrubber system would

be similar in composition to the wastewater already being treated, the surface water would receive little,

if any, impact from the discharge of this additional treated water. The water resources section in

Appendix E lists the minimum and maximum chemical concentrations found in the effluent from the

M-Area Liquid Effluent Treatment Facility, which includes the Dilute Effluent Treatment Facility

(outfall M-004). The treatment facility has been meeting the discharge criteria. The M-Area Liquid

Effluent Treatment Facility has been processing approximately 53 liters (14 gallons) per minute for the

last several years (Amett 1994), but it is designed to treat 100 liters (26 gallons) per minute. Thus, the

additional flow of 0.5 liter (O.13 gallon) per minute from the M-Area Vendor Treatment Facility would

I ‘rE

TC

TC
TE

I TE

I TE

4-15



DoE/E1s-02 I 7
July 1995

TE I

TC I

have a very smal I effect on the flOW rate of the water being treated and the effectiveness of the treatment

facility. The treated water would be discharged to Tires Branch via National Pollutant Discharge

Elimination System permitted outfall M-004. A DOE environmental assessment (DOE 1993a)

concluded that water quality and indigenous biota within the receiving stream (Tires Branch) would not

be adversely impacted by this discharge of treated water.

Additional wastewater streams would be treated in existing SRS wastewater treatment facilities. The

M-Area Air Stripper removes volati Ie organic compounds from the groundwater beneath A- and

M-Areas. The air stripper is permitted by SCDHEC to treat 2,270 liters (600 gallons) per minute of

contaminated groundwater and operates at approximately 1,900 liters (500 gallons) per minute. Purge

water containing voiati Ie organic compounds from the monitoring wel Is would be treated by the air

stripper. An additional 2 liters (0.53 gallon) per minute average flow of purge water would be treated by

the air stripper. The operation of the air stripper would not be compromised, and the quality of the

effluent would not change.

Additional wastewater would be sent to the F/H-Area Effluent Treatment Facility, either directly or after

being treated in one of the high-level waste evaporator systems. The F/H-Area Effluent Treatment

Facility has a design flow rate of 1,135 liters (300 gallons) per minute. The projected additional

wastewater stream for the no-action alternative (based on the expected waste forecast) is estimated to be

1.8 liters (O.48 gallon) per minute. There would also be 26 liters (6.9 gallons) per minute of recycle

water from the Defense Waste Processing Facility being sent to the F/H-Area Effluent Treatment

Facility. Thus, the additional flow of wastewater to be treated would he 27.8 liters (7.3 gallons) per

minute. Since the facility processes approximately 1I4 liters (30 gallons) per minute, this additional

flow would be within its design capability, The Final Supplemental Environmental Impact Statement

Dejerrse Waste Processing Facili~ discusses the effects of this wastewater on the treatment processes.

This release, on an annual basis, represents approximately 15 percent of the total dose to the offsite

maximally exposed individual from liquid releases from SRS in 1993. The water resources section in

Appendix E lists the minimum and maximum chemical concentrations which were reported for the F/H-

Area Effluent Treatment Faci Iity outfall (outfall H-O 16) for 1993. The effluent concentrations have been

in compliance with the permit limits. Since the additional wastewater is of similar composition to the

wastewater already being treated by this system, the quality of the effluent from the F/H-Area Effluent

Treatment Facility is not Iikel y to change. The calculated dose of the various radionucl ides is included in

the tables in Appendix E. TWO mdionuclides account for more than 99 percent of the calculated dose:

tritium and cesium-137 together account for 0.0206 millirem of the total dose of 0.0208 millirem to the

offsite maximal Iy exposed individual over the 30-year period (1995 through 2024)., The impact on

Upper Three Runs from radionuclides would be very small.
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The Replacement High-Level Waste Evaporator would eventually replace existing evaporators and

would produce distillate of the same quality as produced by the present evaporators and which would be

treated in the F/H-Area Effluent Treatment Facility. Concentrated waste from the evaporator would be

sent to the Defense Waste Processing Facility (WSRC 1994b). Operation of the replacement evaporator TE

would not change the quality of the wastewater discharges, The wastewater flow would be

approximately the same because the older evaporators would be retired.

Min. EXP.Max
N.
Action

A

B

m

4.1.5 AIR RESOURCES
c

The no-action alternative would result in additional nonradiological and radiological emissions from

SRS. In both cases, the resulting incremental increase in air concentrations at and beyond the SRS

bomrda~ would be very small compared to existing concentrations at and beyond the SRS boundary. I TE

Operations under the no-action alternative would not exceed state or Federal air quality standards.

4.1.5.1 co nstruction

Potential impacts to air quality from construction activities under the no-action alternative would include

fugitive dust and emissions from construction equipment. Fugitive dust results from soil transportation

activities, moving and maintenance of soil piles, and clearing and excavation of soil, Approximately

182,500 cubic meters (239,000 cubic yards) of soil would be displaced in E-Area for the construction of

the treatment, storage, and disposal facilities listed in Section 2.2.7.

The amount of fugitive dust produced was assumed to be proportional to the land area disturbed.

Amounts of fugitive dust for the no-action alternative were calculated from the estimated annual average

amount of soil excavated during construction activities over the 30-year analysis period. Fugitive soil

emissions are based on U.S. Environmental Protection Agency (EPA) AP-42 emission factors and the

number of cubic meters of soil excavated (EPA 1985; Hess 1994a). Maximum downwind concentrations

at the SRS boundary for total suspended particulate and particulate matter less than 10 microns in

diameter were calculated using EPA’s TSCREEN model (EPA 1988).

Exhaust emissions from construction equipment were calculated from estimates of the types and number

of earth-moving equipment required and from EPA AP-42 emission factors. Maximum downwind
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: the SRS boundary were calculated using EPA’s TSCREEN modelconcentrations for criteria

(EPA 1988).

pollutants al

The 30-year average annual concentrations due to construction activities are shown in Table 4-1. The

increases in SRS-boundary concentrations due to construction activities would be less than state and

Federal ambient air quality standards for all air contaminants.

Table 4-1. Average increase over baseline’ of criteria pollutants at the SRS boundary from construction-
related activities under the no-action alternative.

Existing + increase

TE

TC

TE

No-action alternative SCDHEC as p;rcent of

Averaging Baseline Increased standarde standard

Pollutant time (mg/m3)b,c (m~m3) (m#m3) (%)f

Nitrogen

oxides

Sulfur dioxide

1 year 14 0.01 100 14

3 hours
24 hours
I year

857
213

17

65.65
1,27

<0.olg

1>919
302

0.01

1,300
365

80

71
59
21

Carbon
monoxide

Total
suspended
particulate

Particulate
matter less than
IOmicrons in
diameter

1 hour
8 hours

171
22

40,000
I0,000

5
3

1 year 43 75 57

24 hours
1 year

85
25

5.24
0.01

150
50

60
50

a. Baseline includes background concentrations and the contributions from existing sources.
b. Micrograms per cubic meter,
c. Source: Stewart (1994).
d. Source: Hess (1994a).
e. Source SCDHEC (1976).
f. Percent of standard = 100 x (existing sources+ baseline+ increase) divided by regulatory standard.
g. < is read as “less than.”

4.1.5.2 @rations

The following facilities were included in the no-action alternative air dispersion modeling analysis: the

Defense Waste Processing Facility, including In-Tank Precipitation; additional organic waste storage

tanks; the M-Area Vendor Treatment Facility; additional mixed waste storage tanks (E-Area); and

hazardous and mixed waste storage facilities.
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Air emissions from disposal vaults in E-Area are very small because solvents and solvent-contaminated

rags are not disposed of in the vaults. Solvents and solvent-contaminated rags are stored in drums, with

pressure relief valves that release with pressures greater than 280 grams per square centimeter (4 pounds

per square inch), located in the hazardous waste and mixed waste storage buildings, Emissions are very ~E

small under routine operating conditions because pressure changes greater than 280 grams per square

centimeter (4 pounds per square inch) would occur only during emergency conditions, such as a fire.

To determine which facility source terms should be revised to accurately reflect the structure of

operations of the no-action alternative, a thorough review of facilities was performed, The following

summarizes facility source terms that were not changed and the rationale for not modifying them,

Changes in impacts to maximum boundary-line concentrations would not be expected to result from the

continued operation of the F- and H-Area evaporators, the FiH-Area Effluent Treatment Facility, the lead

melter, solvent reclamation units, the silver recovery unit, the Organic Waste Storage Tank, Savannah

River Technology Center ion exchange process, the low-level waste compactors, or the M-Area Air

Stripper, because these facilities are currently operating. Additional organic emissions from the M-Area

Air Stripper due to the treatment of investigation-derived waste from groundwater monitoring well

operations would be less than 13 kilograms (29 pounds) per yea~ the incremental contribution to

maximum boundary-line concentrations would be very small [less than 0.005 micrograms per cubic

meter, based on TSCREEN modeling and Hess ( 1995a)]. Additional organic emissions from the

F/H-Area Effluent Treatment Facility would be 2.7 kilograms (6 pounds) per yeaq the incremental TC

impact would he very small (Hess 1994b),

4.1.5.2.1 Nonradiological Air Emissions Impacts

Table 4-2 shows maximum ground-level concentrations at the SRS boundary for nonradiological air

polhrtants emitted under the no-action alternative. Air dispersion modeling was perfomed with

calculated emission rates for facilities not yet operating and actual 1990 emission levels for facilities

currently operating (Stewart 1994). For proposed facilities for which permit limits have not yet been

established, emissions were estimated based on operational processes (see Appendix B) and data

obtained from similar activities at SRS and other waste management facilities. The dispersion

calculations for criteria pollutants were performed with 1991 meteorological data from H-Area. DOE

used periods ranging from 1 hour to 1 year to model criteria pollutant concentrations, which correspond

to the averaging periods found in South Carolina’s “Ambient Air Quality Standards” (SCDHEC 1976).

I TC
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ITable 4-2. Changes in maximum ground-level concentrations of criteria pollutants at the SRS boundary
from operation activities under the no-action alternative.

I Existing
Existing +

Regulatory Background Increase in background +

TC Averaging sources standards concentration concentration increase as percent

‘b I Poli”tant time (p/m3)a,b (p/m3)c (~/m3)d (y/m3) of standard (“A)e

Nitrogen oxides 1 year 6 100 8 0.11 ldf

Sulfur dioxide 3 hour
24 hour
1 year

823
196

14

171
22

13

51
3

4X1O-4

2
1
0.4
0. I

I300
365

80

34
17
3

15.36
2.8
0.08

67
59
21

I Carbon monoxide 1 hour
8 hour

NA8
NA

24.2
4.03

0.5
0.3I0;000

75Total suspended 1 yew

TC parriculates

30 2.02 60

I Paniculate matter 24 hour
< 10 microns in I year
diameter

150
50

34
22

5.20
0.13

60
50

Lead 3 months I.5 0.o1 I o 0.8

Gaseous fluorides 12 hour
(as hydrngen 24 hour
flunride) I week

3.7
2,9
1,6

0.8

NA
NA
NA
NA

0.0019

9XI0-4

3.5XI0-4

9XI0-5

54
35
25
131 month

a.
b.
c,
d.

TE I e.

Micrograms per cubic meter.
Source: Stewart (1994).
Source: SCDHEC ( 1976).
Source: SCDHEC ( 1992).
Percent of standard’= 100 x (existing sources+ background+ increase in concentration) divided by regulato~
standard,
For example, 6 + 8 +0, I I divided by 100 would equal 14.11 percent, rounded to the nearest whole number,
14 percent.

f.

NA = not applicable.g.—

Maximum ground-level concentrations for nonradiological air pollutants were determined from the

Industrial Source Complex Version 2 Dispersion Model using maximum potential emissions from all the

facilities proposed in the no-action alternative (Stewart 1994). The calculations for the dispersion of

carcinogenic toxic substances were performed with 199 I meteorological data from H-Area. Modeled air

toxic concentrations for carcinogens were based on an annual averaging period and are presented in

Section 4.1.12.2,2. To get a 30-year exposure period, annual averages were calculated by adding all

emissions occurring in an annual period, and then proportioning the emissions on a unit-time basis

(e.g., grams per second). Under the no-action alternative, emissions of noncarcinogenic air toxics are

very small. Maximum boundary-line concentrations for all SCDHEC air toxics are very small and are

below SCDHEC regulato~ standards. They are presented in the SCDHEC Regulation No. 62.5 Srandard
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No. 2 and Standard No. 8 Compliance Modeling Report Input/Output Data (WSRC 1993b) and in

Section 3,5 of this EIS.

4.1.5.2.2 Radiological Air Emissions Impacts

Offsite maximally exposed individual and population doses are presented for atmospheric releases

resulting from routine operations under the no-action alternative. The largest sources of radionuclides

would be from activities at the transuranic and alpha waste storage pads, the F- and H-Area tank farms,

M-Area Vendor Treatment Facility, and the F/H-Area Effluent Treatment Facility.

SRS-specific computer models MAXIGASP and POPGASP (Hamby 1992) were used to determine the

maximum individual dose at the SRS bounda~ and the 80-kilometer (50-mile) population dose,

respectively, resulting from routine atmospheric releases. See Appendix E for detailed facility-specific

isotopic and dose data,

Table 4-3 shows the doses to the offsite maximally exposed individual and the population as a

consequence of the normal radiological emissions from the no-action alternative activities. The

calculated incremental committed effective annual dose equivalent to the hypothetical offsite maximally

exposed individual would be 1.2x 10-4 millirem [doses were calculated using dose factors provided by

Simpkins (1994a)], which is well within the annual dose limit of 10 millirem for SRS atmospheric

releases. In comparison, an individual living near SRS receives a dose of 0,25 millirem from all current

releases of radioactivity at SRS (Amett 1994).

Table 4-3. Annual radiological doses to individuals and the population within 80 kilometers (50 miles)

of SRS from atmospheric releases under the no-action altemative,a

Offsite maximally

exposed individual Population

Release Dose Dose
Pathway (millirem) (verson-rem)

LO04-13

LO04-13

TE

Atmospheric 1.2 X10-4 2.9x I0-4 I TC

a. Source: Simpkins (1994a). I TE

The annual incremental dose to the population within 80 kilometers (50 mi Ies) of SRS from the no-action

alternative would be 2,9x 10-4 person-rem. In comparison, the collective dose received from natural

sources of radiation is approximately 1.95x 105 person-rem (Amett, Karapatakis, Mamatey 1994),

Sections 4.1.12.1 and 4.1.12.2 describe the potential health effects of these releases on the workers and

public, respectively.
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Min. EXP. Max.
No
Acfi.n

A

B

Q

4.1.6 ECOLOGICAL RESOURCES

c

Under the no-action alternative, disturbed areas would be cleared and graded to build new waste storage

TE Iand disposal facilities. (Areas aregiven inacres; toconveti tosquare kilometers, multiply by O.OO4O47.)

TC Approximately 160 acres of the following types of woodlands would be cleared and graded by 2024:

. 7acresofslash pineplantedin 1959

. 42acres ofloblolly pine planted in 1987

. 26acres ofwhite oak, redoak, andhickory regeneratedin 1922

TC I . 44acres oflongleafpine planted in1922,1931,0r 1936

. 3acresoflobiolly pineplantedin 1946

. 20acres oflongleafpine planted in 1988

. 18acres from which mixed pine/hardwood wasrecently hawested

Larger, more mobile animal species inhabiting the undeveloped portions Of the site, such as fOx, raccoOn,

bobcat, gray squirrel, and white-tailed deer would be able to avoid the clearing and grading equipment

and escape; smaller, less mobile species such as reptiles, amphibians, and small mammals could be killed

ordisplaced bythelogging andearth-moving equipment. Although theanimals displaced by

construction will likely suwivefor some time innewly established home ranges, these individuals or

TE I those whose homeranges they infringe onmaydie orexperience decreased reproduction. The net result

of theconstruction would belesshabitat andtherefore fewer individuals. lftheclearing were done in the

spring andsummer, birds' nests, including nestlings andeggs, would be destroyed. Hardwood-

TE I dorninatedsi tesonsteep slopes andinwetlands would beavoided whenever possible. Approximately

15 percent of the total acreage of mature hardwoods in or near E-Area would be cleared (Figure 3-9).

The clearing of hardwoods would be restricted to some upland areas required for sediment ponds

(Figures 3-9 and 4-2).

Construction and operation of storage and disposal facilities within the previously cleared and graded

portions of E-Area would have little effect on terrestrial wildlife, Wildlife habitat in these areas is poor

and characterized by mowed grassy areas with few animals. Birds and mammals that use these areas,

Inostly for feeding, would be displaced by construction activities, but it is unlikely that they would be

physically harmed or killed.
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The undeveloped land between the M-Line railroad and the E-Area expansion and extending northwest

of F-Area is described in Section 3.6, Animal species common to these areas are typical of the mixed

pinehardwood forests of South Carolina and are described in Section 3.6.1.

Wetlands would not be affected by construction on the developed or undeveloped lands (Ebasco 1992).

Potential adverse effects to the downstream wetlands, aquatic macroinvertebrate, and fish species of

Crouch Bmncb and five small unnamed tributaries to Upper Three Runs would be minimized during

construction by installing sediment and erosion control devices before clearing begins, maintaining the

sediment and erosion control devices, properly grading the slopes, and stabilizing the site, By state law,

construction activities on SRS must have an approved sediment and erosion control plan (see Section

4. 1.2). Proper construction and maintenance of sediment ponds and stormwater basins would mitigate

adverse effects to the wetlands during operation of waste storage and disposal facilities, Additional

sediments are not likely to reach the wetlands adjacent to Upper Three Runs.

The effect of additional wastewater discharges to surface waters for the no-action alternative are

presented in Section 4.1.4. Small changes would occur to discharge rates, but the wastewater discharges

would remain within permit limits. The aquatic biota in the receiving streams would not be affected

because the water quality would not change.

Suitable habitat for tbe red-cockaded woodpecker exists in the area adjacent to E-Area. Red-cockaded

woodpeckers prefer to nest in living pine trees over 70 years of age and forage in pine stands over

30 years of age (Wike et al. 1994). Trees suitable for nesting and foraging are found throughout SRS. In

1986, DOE and the U.S. Fish and Wildlife Service agreed on a red-cockaded woodpecker management

plan at SRS, which is based on dividing SRS into two management areas (Henry 1986) (Figure 4-3).

One management area (11 2,000 acres; Management Area Two) forms a natural buffer just within the

SRS bounda~. This management area contains most of the suitable red-cockaded woodpecker habitat

on SRS and all the active colonies. Timber in this area is managed to produce a viable population of

red-cockaded woodpeckers. The red-cockaded woodpecker population has increased from 5 in 1985 to

77 in 1994 (LeMaster 1994a).

The other management area (69,000 acres; Management Area One; Figure 4-3) includes developed areas

of SRS and adjacent woodland. E-Area and the area of proposed expansion are located within this

management area. While potential red-cockaded woodpecker habitat occurs within this area, no active

colonies or birds have been identified. By agreement between DOE and the U.S. Fish and Wildlife

Service, Management Area Two, the outer ring of the SRS, has been dedicated to enhancement of
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Figure 4-3. SRSnatural reso"rce management weas, Savannah River Swamp, kwer~ree Runscomidor, and
research set-aside areas.
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red-cockaded woodpecker populations and habitat, and reserved for timber management activities

compatible with this goal. In the same agreement, Management Area One, the central core of SRS that

includes E-Area, has been dedicated to DOE mission requirements and intensive timber management,

The area northwest of F-Area contains suitable nesting and foraging habitat, This area was surveyed for

red-cockaded woodpeckers in 1993 and no colonies or foraging birds were located (LeMaster 1994a),

Because of tbe intensive red-cockaded woodpecker management conducted on most of SRS, clearing of

this land would not affect red-cockaded woodpeckers.

The smooth coneflower is another Federally protected species on SRS. It grows in open woods, in cedar

barrens, along roadsides, in clearcuts, and in powerline rights-of-way – habitat which is available in the

area. However, the species was not found in or near E-Area during 1992 or 1994 botanical surveys

(LeMaster 1994b),

One Federally listed Category 2 species, tbe American sandburrowing mayfly, is known to occur in

Upper Three Runs. Several Federally listed Category 2 animal species could occur on the site proposed

for new construction. These species include the southern hognose snake, northern pine snake,

loggerhead sbrike, and Bacbman’s sparrow,

Botanical surveys performed during 1992 and 1994 by the Savannah River Forest Station located four

populations of rare plants in or adjacent to E-Area (see Figure 4-4). One population of Nestronia

umbellrda (a shrub) and three populations of Oconee azalea (Rhododerrdrorrflammeum) were located on

the steep slopes adjacent to the Upper Three Runs floodplain (LeMaster 1994b). Tbe Oconee azalea is a

South Carolina-listed rare species. Nesfrorria timbellrda was a Federally listed Category 2 species that

was found to be more abundant than previously believed; consequently, it is no longer 1isted (USF WS

1993). These species would not be adversely impacted by the no-action alternative.

DOE prepared a Protected Species Survey (April 1995) based on information presented in tbe draft EIS

and submitted it to tbe U.S. Fish and Wildlife Service and the National Marine Fisheries Service as part

of the formal consultation process in compliance with the Endangered Species Act of 1973. The survey

is included as Appendix J of this EIS. Both the U.S. Fish and Wildlife Service and tbe National Marine

Fisheries Service concur with DOE’s determination of no jeopardy (i.e., no impact to endangered

species) for the proposed project in the no-jeopardy opinions contained in Appendix J. However, both

agencies stated that additional consultation would be necessa~ as siting for new facilities proceeds.

DOE has committed to conduct additional protected species surveys as needed, and to consult with these

agencies should changes occur in the proposed project and as new waste management facilities are

planned.
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4.1.7 LAND USE

c

Land use impacts were evaluated on the basis of the amount of land that would be cleared to build

facilities that otherwise would be available for non-industrial uses such as natural resource conservation

or research, or future, but unidentified, land options.

DOE would use approximately 0.98 square kilometer (160 acres of undeveloped; 81 acres of developed)

of land in E-Area for activities associated with the no-action alternative. SRS has about 181,000 acres of

undeveloped land, which includes wetlands and other areas that cannot he developed, and 17,000 acres of

developed land.

Activities associated with the no-action alternative would not affect current SRS land-use plans; E-Area

was designed as an area for nuclear facilities in the Draft 1994 Lar?d- Use Baseline Report (WSRC

1994c). Furthermore, no part of E-Area has been identified as a potential site for future new missions.

According to the FY 1994 Draft Site Deve[oprrrerrt P/an (DOE 1994a), proposed future land management

plans specify that E-Area be characterized and remediated for environmental contamination in its

~ntiret~, if necessarY. Decisions on future SRS land uses will be made by DOE through the site

development, land-use, and future-use planning processes, including public input through avenues such

as the Citizens Advisory Board as required by DOE Order 4320. I B.

Min. EXD. Max.
No
Aclion

A

a

m

4.1.8 SOCIOECONOMICS
c

This section describes the potential effects of the no-action alternative on the socioeconomic resources in

the region of influence. This assessment is based on the estimated construction and operations personnel

required to implement this alternative (Table 4-4). Impacts to socioeconomic resources can be evaluated

by examining the potential effects from both the construction and operation of each waste management

alternative on factors such as employment, income, population, and community resources in the region

of influence.
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Table 4-4. Estimated construction and operations employment under the no-action altemative.a

Construction Operations

Year employment employment

1995 30 1,880

1996 50 1,880

1997 50 2,000

1998 40 2$210

1999 40 2,310

2000 40 2,420

2001 40 2,420

2002 40 2>420

2003 40 2>450

2004 40 2,450

2005 40 2,450

2006 40 2,450

2007 40 2,450

2008 40 2,450

2009 40 2,450

2010 40 2,450

2011 40 2,450

2012 40 2>450

2013 40 2,450

2014 40 2,450

2015 40 2,450

2016 40 2,450

2017 40 2,450

2018 40 2,450

2019 40 2,450

2020 40 2,450

2021 40 2,450

2022 40 2,450

2023 40 2,450

2024 40 2,450

a. Source: Hess (1995 a, b).

TC
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4.1.8.1 Construction

Construction employment associated with the no-action alternative is expected to peak in 1996 and 1997
TC

with approximately 50 jobs (Table 4-4). Given the normal fluctuation of employment in the construction

industry, DOE does not expect a net change in regional construction employment from implementation

of the no-action alternative. Therefore, DOE does not expect socioeconomic resources in the region to

be affected.

4.1.8.2 0? erations

Operations employment associated with implementation of the no-action alternative would peak during
Tc

2003 through 2024 with an estimated 2,450 jobs (Table 4-4), which represents approximately 12 percent

of the 1992 SRS employment. DOE expects that these jobs would be filled through the reassignment of

existing workers, Thus, DOE anticipates that socioeconomic resources would not be affected by changes

in operations employment,

Min. Exp. Max.
N.
Action

A

s

m

4.1.9 CULTURAL RESOURCES
c

Potential impacts on cultural resources can be evaluated by identifying tbe known or expected impofiant

resources in the areas of potential impact and activities that could directly or indirectly affect those

significant resources, Potential impacts \vould vary by alternative relative to the amount of land

disturbed for construction, modification, and/or operation of waste management facilities. No areas of

religious impoflance to Native American tribes have been identified within areas to be disturbed by

construction and operation of facilities associated with the no-action alternative. While several tribes

have indicated general concerns about SRS (see Section 3.9.2), no tribe bas specifically identified SRS or

specific portions of SRS as possessing religious importance,

A Programmatic Memorandum of Agreement between the DOE Savannah River Operations Office, the

South Carolina State Historic Preservation Office, and the Advisory Council on Historic Preservation

(SRARP 1989), which was ratified on August 24, 1990, is the instrument for the management of cultural

resources at SRS. DOE uses this memorandum to identify cultural resources, assess them in terms of

eligibility for the National Register of Historic Places, and develop mitigation plans for affected
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resources in consultation with the State Historic Preservation Officer. DOE will comply with the ~erms

of the memorandum for activities required to support waste management activities.

Construction within the developed and fenced portion of E-Area would not affect archaeological

resources because this area has been disturbed. Most of the construction activities that would take place

to the north of the currently developed portion of E-Area would be within an area that was surveyed in

1986 as a potential site for waste disposal facilities (Figure 4-5) (Brooks, Hanson, and Brooks 1986). No TE

important cultural resources were discovered during that sumey, and further archaeological work would

not be required prior to construction in this area,

As shown in Figure 4-5, there are two small areas of unsurveyed land to the east and northeast of the

currently developed portion of E-Area that would be used to support the no-action alternative. In

compliance with the Programmatic Memorandum of Agreement (SRARP 1989), DOE would survey

these areas before beginning construction. If important resources were discovered, DOE would avoid

them or remove them.

The Savannah River Archaeological Research Program has recently completed an archaeological survey

of a 4-square-kilometer (1,000-acre) parcel of undeveloped land within E-Area to the north and

northwest of F-Area (Figure 4-5). During this survey,33 archaeological sites were identified, 120f

which may reeligible forlisting on the National Register of Historic Places. However,

recommendations oneligibi litymade by the Savannah River Archaeological Research Program are not

binding until the South Carolina State Historic Preservation Officer concurs with the recommendations.

DOEexpects toreceive concurrence in 1995. Oneofthe 12sites that may reeligible forlisting on the

National Register of Historic Places would bedisturbed byconstruction ofasediment pond. Some

potential exists that other important archaeological sites in the vicinity of new waste management

facilities could be indirectly affected if the introduction of contamination were to make the area

unsuitable foradditional research activities orifoperation of thenewfacilities were to bringa larger

pemanent workforce closer tothe sites. Before beginning construction inthisarea, the Savannah River

Archaeological Research Program and DOE would complete the consultation process with the State

Historic Preservation Officer and develop mitigation action plans to ensure that important archaeological

resources would beprotected andpreserved (Sassaman 1994).
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Figure 4-5. Location ofprevious mchaeological suweyareas andsignificant archaeological sites
in E-Area.
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4.1.10 AESTHETICS AND SCENIC RESOURCES

c

Impacts were evaluated onthebasis ofvisibili& ofnewfacilities from offsite. Under the no-action

alternative, the facilities DOE plans to construct in E-Area would not adversely affect scenic resources or

aesthetics. E-Area isalready dedicated to industrial use. Newconstmction would not bevisibleoff SRS

or from public access roads on SRS. Thenewfacilities would notproduce emissions to the atmosphere

that would be visible or that would indirectly reduce visibility,

B

w

4.1.11 TRAFFIC AND TRANSPORTATION
c

DOE analyzed impacts under each alternative that would result from changes in daily commuter and

truck traffic. Traffic impacts are expressed as increases in vehicles per hour and in the number of

hazardous and radioactive waste shipments by truck. As a road’s carrying capacity is approached, the

likelihood of traffic accidents increases. Similarly, the more truck shipments on a given road, the

greater the probability of a traffic accident involving a truck, Increases in either condition could cause

an increase in traffic fatalities,

DOE also evaluated the impacts that transportation of low-level, mixed, transuranic, and hazardous

wastes would have on individuals located onsite and offsite, These impacts were determined by the

TE I calculatiOnOfdOse andexpressedashealth effects (i.e,thenumberO fexcessfatalca"cersresultingfrom

exposure to radioactive waste shipments). High-level waste was excluded from the analyses because it is

not transported by vehicle.

Impacts from incident-free (normal) transport and postulated transportation accidents involving onsite

shipment of radioactive waste over 30 years were calculated for the no-action alternative. Offsite

transportation impacts were also calculated. The only traffic increases considered were from

construction workers traveling to and from the site,
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4.1.11.1 m

Vehicle counts were estimated from current and projected levels of SRS employment (Turner 1994) and

waste shipments. The baseline number of vehicles per hour was estimated from values in Smith (1989)

and Swygert ( 1994). Table 4-5 shows estimated peak vehicles per hour for representative on site and

offsite roads. The table also shows the design carrying capacity for the roads (vehicles per hour) and the

percentage of this design carrying capacity that the expected traffic represents. Vehicles per hour on

offsite roads represent daily maximum values, while vehicles per hour onsite represent peak morning

traffic. For the no-action alternative, the year when the most people would be employed was used to

determine the change from the baseline. These traffic analyses conservatively assume that each worker

drives a vehicle and arrives at E-Area during the peak commuter traffic hour.

Table 4-5. Number of vehicles per hour during peak hours under the no-action alternative.

Design capacity 1994 baseline traffica No-action alternative change
(vehicles per (percentage of design (percentage of design

Road hour) capac ity)b capacity)c

Offsite

Sc 19 3,000d 2,800d(93) 21 (94)

SC 125 3,200d 2,700d(84) 20(85)

Sc 57 2,100d 7ooe(33) 6(34)

Onsite

TC

a.

b.
c.

d.
e.

f,

g
h,

Road Eat E-Area 2,300e 741 f>g(32) 47h(34) 1:
Vehicles per hour baseline traffic for 1994 was estimated from actual counts measured in 1989
(offsite) and 1992/1993 (onsite) (Smith 1989) by adjusting vehicle counts by the change in SRS
employment be~een measured years and 1994.

Numbers in parentheses indicate percentage of carrying capacity.
Percentage of design capacity changed between the draft and final EIS because the manpower
numbers are based on construction costs which were modified after the draft was issued to better

reflect actual costs.
Adapted from Smith (1989).
Adapted from TRB (1985).

Source: Swygert ( I994).
Morning traffic traveling to E-Area.

Maximum number of construction workers (Hess 1995a, b). I TE

For the no-action alternative, the roads’ carrying capacities would not be exceeded by the workforce

increase of 47 vehicles per hour. DOE would not expect adverse impacts from traffic associated with the I TC

no-action alternative.
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Impacts of daily truck traffic associated with onsite shipments of hazardous and radioactive waste were

analyzed for the no-action alternative. These shipments, presented in Table 4-6, are assumed to occur

during normal working hours (versus cOmmuter hours), and therefore, would have very little effect on

the roadway carrying capacity. Hazardous waste shipments include shipments from accumulation areas

to the RCRA-permitted storage buildings and from the storage buildings to offsite treatment and disposal

facilities, Shipments of radioactive waste include those from the generators to the treatment, storage, or

disposal facilities.

Table 4-6. Projected SRS hazardous and radioactive waste shipments by tmck.a

No-action alternative

Waste Type Destination Total Shipments (1994 baseline traffic)b

Hazardous Onsite/Offsite 101,437 14

Low-level On site 1,559 7

Mixed Onsite/Offsite 58,349 8

Transuranicc Onsite 3,790 1

Total Shipments per day 30

a, To arrive at shipments per day, the total number of waste shipments estimated for the 30 years

considered in this EIS was divided by 30 to determine estimated shipments per year, These numbers
were divided by 250, which represents working days in a calendar year, to determine shipments per
day.

b. Shipments per day. 1994 baseline traffic is assumed to equal the no-action alternative using
expected waste volumes,

c, Includes mixed and nonmixed transuranic waste shipments,

Under tbe no-action alternative, daily truck shipments would be the same as for tbe baseline. This

assumption was based on transportation data (Hess 1994c) developed from historical shipping

configurations for each \vaste. Baseline waste volumes were estimated from the 30-year expected waste

forecast. DOE expects that impacts from waste shipments under the no-action alternative would be the

same as for baseline waste management activities. Numbers of shipments assumed under the no-action

alternative aregiven in Tables E,3-1 through E,3-3,

[n 1992, South Carolina had a highway fatality rate of 2,3 per 100 million miles driven (SCDOT 1992),

At this rate, an estimated 5.5 fatalities would be expected to occur annually within the commuter

population for the baseline case based on a 40-mile round-trip commute 250 times a year (see

Section 3.11,2.1). Fortheno-action alternative, anadditional 47workers would beexpected to drive an

additional one-half million miles per year, which ispredicted to result in Iessthan one additional traffic

fatality.
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The occurrence of highway injuries and prompt fatalities for truck accidents can be estimated from data

reported by the National Highway Safety Council (DOT 1982), Injuries occur in 24 percent of all single

truck accidents. The estimated injury- and fatality-causing accident rates are 3.2x 10-7 and 1,2x 10-7 per

mile traveled, respectively.

Trucks carrying hazardous waste have an accident rate of 1.4x 10-6 accidents per mile traveled for all

road types. An estimated 20 percent of these truck accidents will result in a release of hazardous

materials (EPA 1984).

Based on these statistics, an analysis (Rollins 1995) was pcrfomed to determine impacts from shipments

of hazardous and radioactive materials for the 30-year period of interest for this EIS, For the no-action

alternative, 7,200 annual (onsite and offsite) hazardous and radioactive waste shipments would travel TC

approximately 600,000 miles and would result in slightly less than 1 accident with 0.074 prompt fatality. TE

Accidents involving the release of hazardous material would be expected to occur, on average, once in 6

years.

The analysis determined that the largest impacts would occur for alternative B – maximum waste

forecast. For this case, 22,000 annual (onsite and offsite) hazardous and radioactive waste shipments

would travel approximately 1.9 million miles, leading to an expectation of less than 3 accidents with 0.23

prompt fatality, Accidents involving the release of hazardous material would be expected to occur, on

average, once in 4 years. Impacts for all other alternatives and waste forecasts would be lower. These

impacts are considered very small and are not discussed further in this EIS.

4.1.11.2 Transportation

DOE used tbe RADTRAN (Neuhauser and Kanipe 1992) computer codes to model the transportation of

radioactive materials. These computer codes were configured with applicable SRS demographics and

transportation accident rates (HNUS 1995a). The parameters for the RADTRAN analysis include the

package dose rate, the number of packages per shipment, the number of shipments, the distance traveled,

the fraction of travel in rural, suburban, and (for offsite transportation) urban population zones, traffic

counts, travel speed, and type of highway traveled. Transpofi of radioactive material within a particular

facility was excluded from this assessment because it involves operational transfers that are not defined

as transportation and that would be included in facility accidents (e.g., Section 4.1. 13). A more detailed

breakdown of the transportation analysis by waste type is provided in Appendix E. Other model

assumptions and input parameters are described in HNUS (1995a).

TC

TE

TE
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DOE analyzed the impacts that transportation of low-level, mixed, transuranic, and hazardous wastes

would have on individuals located onsite and offsite. Doses from incident-free (normal) transport of

waste over 30 years and from postulated transportation accidents involving radioactive waste were

calculated for each alternative. Finally, health effects, expressed as the number of excess latent cancer

fatalities associated with tbe estimated doses, were calculated by multiplying the resultant occupational

and general public doses by the risk factors of 0.0004 (for occupational health) and 0.0005 (for the

general public) excess latent cancer fatalities per person-rem (ICRP 1991 ). For individuals, the

calculated value represents the additional probability of developing a latent fatal cancer.

The AXAIR89Q (Hess 1995c) computer code uses SRS-specific meteorological data to model releases

offsite from postulated onsite accidents. AXAIR89Q conservatively calculates the offsite individual and

population doses because it uses very conservative air quality parameters (99.5 percent of the time the

actual meteorology at SRS is less severe than that used by the model). For the transportation analyses,

seven hypothetical human receptor groups were identified:

Uninvolved worker: The SRS employee who is not assigned to the transportation activity but is

located along tbe normal transportation route at an assumed distance of 30 meters (98 feet) and

would be exposed to radiation from the normal transport shipment. Doses are repofied in units of

rem,

Uninvolved workers: The collective SRS employee population not assigned to the transportation

activity that would receive external or internal radiation exposure from normal onsite shipments

and accidents. About 7,000 SRS employees would be exposed to routine shipments and as many

as 6,OOOcould be exposed to radiation in the event of an accident. Doses are reported in units of

person-rem,

Involved workers: The collective SRS employee population assigned to the transportation activity

(i.e., twO transpOfi crew and six package handlers per shipment) that would receive external

radiation exposure from normal transport of shipments. These workers are allowed to receive a

greater radiation dose than the general public. Doses are reported in units of person-rem,

Offsite maximally exposed individual: The member of the public located at the point along the

SRS bounda~ that receives the highest ground-level radioactive material concentration and who

would receive external or internal radiation exposure from an onsite transportation accident.

Doses are reported in units of rem,
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Offsite population: The members of the public in the compass sector most likely to experience

the maximum collective dose due to radioactive material released from an onsite transportation

accident. Approximate y 182,000 people are considered part of the offsite population. Doses are

reported in units of person-rem.

Remote maximally exposed individual: The member of the public located along the offsite

transportation route who would receive radiation exposure from normal transport. Doses are

reported in units of rem.

Remote population: Members of the public (as many as 1,837 people per square kilometer) along

the offsite transportation route who would receive external or internal radiation exposure from

nornral shipments and accidents. Members of the remote population who would be exposed to

incident-free shipments by rail number about 200,000, and about 130,000 for truck shipments. As

many as 3 million people have the potential to be exposed to offsite accidents involving the

transport of radioactive wastes.

4.1.11.2.1 Incident-Free Radiological Impacts

The magnitude of incident-free impacts depends on the dose rate at the surface of the transport vehicle,

the exposure time, and the number of people exposed. Radiological consequences of incident-free

transport would result from external exposure to radiation by the vehicle crew and package handlers and

by the uninvolved workers along the transportation route (including those in vehicles sharing the route at

the time of transport). For each waste and package @pe, external dose rates at 1 meter (3,3 feet) from the

transport vehicle were calculated and used to calculate incident-free consequences to onsite receptors

(HNUS 1995a). Duration of exposure depends on the speed of the transport vehicle and the distance it

travels. Additionally, occupational exposure time depends on the number of shipments and how long it

takes to load each transport vehicle.

Annual incident-free doses for the no-action alternative are shown in Table 4-7. The uninvolved worker

dose represents the maximum annual exposure from each waste type (shown in Appendix E). Using

conservative assumptions, involved workers would experience the highest doses because they would be

closest to the waste. Of the waste types handled by these workers, low-level waste would deliver the

highest dose due to the types of radionuclides present.

TC

TE

ITE
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Table 4-7. Annual dose and associated excess latent cancer fatalities from incident-free onsite transport
of radioactive material under the no-action alternative.

Uninvolved workerb Uninvolved workers Involved workers

Wastea (rem) (person-rem) (person-rem)

Low-level 0.011 2.0 150

Mixed 5.5 XI0-5 0.12 4.3

I Transuranic I,3X1O-4 0.0095 0.15

Totalc o.olld 2.le 150e

Excess latent

I cancer fatalities 4,5xlo-6f 8.4x 10-4g 0.060g
—
a.

e.
f.

&

See Appendix E for a list of waste streams which makeup each waste type. Dose is based on
exposure to all waste streams of a particular waste type.
See Section 4.1.11.2 for descriptions of the receptors.
Totals are rounded to two significant figures.

Assumes the same individual has maximum exposure to each waste stream (Appendix E) for a single
year.
Dose from 1 year of exposure to incident-free transportation of all waste streams (see Appendix E).

Represents additional probability of an excess latent cancer fatality.
Values equal the total dose x the risk factor (0.0004 excess latent fatal cancers per person-rem),

The concepts of fractions of fatalities may be applied to estimate the effects of exposing a population to

radiation, For example, in a population of 100,000 people exposed only to background radiation

(0.3 rem per year), 15 latent cancer fatalities per year would be inferred to be caused by the radiation

(I 00,000 persons x 0.3 rem per year x 0.0005 latent cancer fatalities per person-rem = 15 latent cancer

fatalities per year).

Sometimes calculations of the number of latent cancer fatalities associated with radiation exposure do

not yield whole numbers, and, especially in environmental applications, may yieId numbers less than 1.0.

For example, if a population of 100,000 were exposed as above, but to a total dose of only 0.001 rem, the

collective dose would be 100 person-rem, and the corresponding estimated number of latent cancer

fatalities would be 0.05 ( 100,000 persons x 0.001 rem x 0.0005 latent cancer fatalities per person-rem

= 0.05 latent fatal cancers).

In this instance, 0,05 is the average number of deaths that would result if the same exposure situation

TE I were appliedtOmanydiffere”tgro”psof 100,000 people. Inmostgroups,no cme(Opeople)wmddin cur

a latent cancer fatality from the 0.001 rem dose each member would have received. In a small fraction of

the groups, I latent fatal cancer would result; in exceptionally few groups, 2 or more latent fatal cancers

would occur. The average number of deaths over all of the groups would be 0,05 latent fatal cancers

fjust as the average of O, 0,0, and 1 is 1/4, or 0.25). The most likely outcome is O latent cancer fatalities.
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4.1.11.2.2 Radiological Transportation Accident Impacts

How great the consequences of an accident are depends on the amount of radioactive contamination to

which the individual(s) are exposed, how long they are exposed, and the number of people exposed.

DOE considered both the consequence and probability of vehicle accidents in the transportation impacts

model, The joint probability of a given severity of accident occurring for each type of waste shipped was

calculated based on the probability of a range of impact forces that a package could receive in a

hypothetical accident (NRC 1977), vehicle accident rates, and number of miles traveled. The severity of

an accident is determined by the amount of damage tn the package and subsequent release of material.

Joint probabilities of a given accident severity greater than approximately 1x10-7 were selected for
TE

further analysis to determine the magnitude of accident consequences. Dispersion of radioactive

material from the damaged package, combined with assumed release fractions, the fraction of released

material that becomes airborne, and the fraction of airborne material that is of a size capable of being

breathed in, is modeled to calculate the amount of radioactive contamination to which the individuals(s)

are exposed. Generally, the requirements for package integrity and transport vehicles for onsite waste

shipments are not as stringent as for transportation on public highways where package and vehicle

requirements are regulated by the Department nf Transportation and the Nuclear Regulatory

Commission. Consequently, impacts from onsite accidents would be much greater than those for offsite

accidents, because it is assumed that larger fractions nf material would be released in an onsite accident.

Accident probabilities are best understood by assuming that many trips occur for a given type of

transportation event (i.e., shipping low-level waste to an offsite facility). The number of trips when an

accident occurs for a given number of trips is the accident probability. For example, if on a single trip,

there was an accident, the probability of having an accident would be 1. If there was a second trip

without an accident, the number of trips with accidents which occurred nverall ( 1 out of 2 possible)

would bc one-half (0.5). However, since the number of accidents can only be whole numbers (i e., it is

impossible to have half an accident), the probability of having an accident is now I out of 2 trips, or 0.5,

or 50 percent probability, Note that the probability is a unitless number.

Over the 30-year analysis period, for all accidents resulting in any consequence, the total probability of

an accident involving low-level waste would be 0.49; from mixed waste, it would be 0.52; and from

transuranic waste, it would be 0.038. The most probable accidents would not result in a dose because TC

radioactive material would not be released. Table 4-8 presents the consequences to both onsite and

offsite receptors from high consequence (low probability) postulated accidents. The results indicate that

the highest consequences would result from accidents involving the release of transuranic waste and

occur through inhalation of high-energy alpha pafiicles associated with transuranic mrclides.
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Table 4-8. Annual accident probabilities, doses associated with thOse accidents, and associated excess
latent cancer fatalities from high consequence (low probability) accidents involving the transport of
radioactive materials under the no-action alternative.

Dose

Uninvolved workersa Offsite population Offsite MEIb

Annual Dose Excess Dose Excess latent Excess latent
accident (persOn- Iatent cancer (persOn- cancer Dose cancer

Waste type probability rem) fatalities rem) fatalities (rem) probability

Low-level S.6X10-7 720 0.29 65 0.032 0.0092 4.6x 1o-6

Mixed 7. I.10-5 140 0.058 14 0.0071 0.0020 1,0.10-6

Transuranic 4.8. Io-8 3.1.105 120 2.7x I04 14 3.9 0.00 I9

a. See Section 4.1.11.2 for descriptions of the receptors.
b. MEI = maximally exposed individual.
c. Excess latent cancer fatalities= risk factor (0.0004 excess latent fatal cancers per person-rem for uninvolved

workers and 0.0005 per person-rem for tbe offsite population) x total dose.
d. Additional nrobabilitv of an excess fatal cancer.

The greatest consequence from postulated transportation accidents involving radioactive materials would

be to the uninvolved workers (with an estimated 120 latent cancer fatalities; Table 4-8) as the result of an

accident in which it is assumed that all of the conservatively estimated transuranic nuclides in a

transuranic waste container would be released over an area of about 3 square kilometers (1.1 square

miles) in a single transportation accident. The number of cancers would be highest for the uninvolved

workers due to the larger number of people that would be exposed and the greater amount of radioactive

material to which they would potentially be exposed. Over the 30-year analysis period, the probability

that an accident of this consequence would occur is 1,44x 10-6.

4.1.11.2.3 Nonradiological Transportation Accident Impacts

Since the actions evaluated in this EIS do not introduce new dispersible, nonradioactive, hazardous

materials to the SRS transportation system, DOE reviewed the results of prior transportation accident

analyses (WSRC 1991 c, 1992b) for applicability to the waste management alternatives. These analyses

were based on the facilities, equipment, and operations representative of SRS conditions between 1982

and mid- 1985, when SRS’S them ical inventory and the movement of chemicals were at their peak,

Because the actions evaluated in this EIS involve the shipment of hazardous waste (rather than hazardous

materials whose concentrations are generally much larger) and current and future site chemical

inventories would be less than those previously analyzed (WSRC 1992b), this prior conclusion that there

would be very small onsite and offsite impacts from onsite shipments of hazardous waste remains valid.

This conclusion is fufiher supported by recent analysis (see Section 4.1, 11.1) which determined that
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accidents resulting in the release of hazardous material would occur, on average, only once in 6 years for

the no-action alternative, This analysis also predicted that for the scenario with the largest impacts

(alternative B - maximum waste forecast), accidents resulting in the release of hazardous material would

occur, on average, only once in 4 years. Based on the waste forecasts (Appendix A) over the next

30 years, most hazardous waste shipments (91 percent) are expected to be soil and debris. These wastes

do not contain high concentrations of toxic materials, and accidental release of these solid materials

would nnt lead to an explosion har.ard or atmospheric release of dangerous chemicals, Accident

consequences are therefore expected to be localized and result in minimal impacts to human health or the

environment. These impacts are considered very small and are nnt discussed further in this document.

4.1.11.3 h

As discussed in Section 3.11.3, studies have cnncluded that, because of the remote locations of the SRS

operational areas, no known conditions are associated with existing onsite noise sources that adversely

affect offsite individuals @US 1991; DOE 1990, 1991, 1993b). Since the vast majority of waste

management activities occur onsite, adverse impacts due to noise are not expected for any of the

alternatives or waste forecasts. Thus, noise impacts are not discussed further in this EIS.

Min. EXP, Max.
No
Action

A m4.1.12 OCCUPATIONAL AND PUBLIC HEALTH
B

c

This section discusses the radiological and nonradiological exposures due to normal operations under the

no-action alternative andsubsequent impacts tothepublic and workers. This analysis, further discussed

in Section 4.1.12.1.1, shows that the health effects (specifically latent cancer fatalities) associated with

the no-action alternative are themselves small and are small relative to those normally expected in the

worker and regional area population groups from other causes.

Theprincipal potential human health effect from exposure tolowlevels ofradiation is cancer. Human

TC

I

I TE

health effects from exposure to chemicals maybe toxic effects (e.g., nervnus system disorders) or cancer,

Fnr the purpose of this analysis, radiological carcinogenic effects are expressed as the number of fatal

cancers for populations and the maximum probability of death nf a maximally exposed individual.

Nonradiological carcinogenic effects are expressed as the total number of fatal and non-fatal cancers.
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In addition to latent cancer fatalities, other health effects could result from environmental and

occupational exposures tO radiation. These effects include nonfatal cancers among the exposed

population and genetic effects in subsequent generations. To enable comparisons with fatal cancer risk,

the International Commission of Radiological protection (ICRP 199 I ) suggested use of detriment

weighting factors which take into consideration the curability rate of non-fatal cancers and the reduced

quality of life associated with non-fatal cancer and heredity effect. The commission recommended

probability coefficients (risk factors) for the general public of 0.0001 per person-rem for non-fatal

cancers and 0.00013 per person-rem for hereditary effects. Both of these values are approximately a

factor of four lower than the risk factors for fatal cancer. Therefore, this EIS presents estimated effects

of radiation only in terms of latent cancer fatalities, because that is the major health effect from exposure

to radiation.

For nonradiological health effects, risks are estimated as the incremental probability of an individual

developing cancer (either fatal or nonfatal) over a lifetime as a result of exposure to the potential

carcinogen. The overall potential for cancer posed by exposure to multiple chemicals is calculated by

summing the chemical-specific cancer risks to give a total individual lifetime cancer risk.

For radiological emissions from facilities considered under the no-action alternative, the largest

occupational and public health effects were projected from the following facilities: ( 1) for involved

workers, the transuranic and alpha waste storage pads and the F- and H-Area (high-level waste) tank

farm> (2) for the public and uninvolved workers, the M-Area Vendor Treatment Facility; and (3) for the

public only, the F/H-Area Effluent Treatment Facility. To simpli~ the calculation, 30-year process

volumes were used to estimate occupational and public health effects,

Nonradiological air emissions are expected to produce very small health impacts for involved and

uninvolved workers, Although overall pub] ic health impacts would be very small, the greatest

contribution to these impacts would occur due to emissions from benzene waste generated from the

Defense Waste Processing Facility, including In-Tank Precipitation,

4.1.12.1 Occupational Health and Safety

4.1.12.1.1 Radiological Impacts

Doses to involved workers were estimated based on a review of exposures resulting from waste

management activities for the no-action alternative. Direct radiation and inhalation would be the largest

exposure pathways. Doses to uninvolved workers were calculated using the MAXIGASP computer code
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(see Section 4.1, 12.2), An uninvolved worker was conservatively assumed to be located 100 meters

(328 feet) from the release point (of the affected facility) for 80 hours per week; another was

conservatively assumed to be located 640 meters (2, 100 feet) from tbe release point for 80 hours per

week. The weekly exposure period was conservatively estimated to ensure that doses to overtime

workers were not underestimated, Doses were estimated for the inhalation, ground contamination, and

plume immersion exposure pathways. Data required to calculate doses to the uninvolved worker

population are not currently available; however, dose to an individual uninvolved worker at 100 meters

(328 feet) and 640 meters (2,1 00 feet) would bound the impact to the individual members of the

population.

I TE

The incremental worker doses (the increase in dose due to activities under tbe no-action alternative) are

given in Table 4-9. DOE regulations ( 10 CFR 835) require that annual doses to individual workers not

exceed 5 rem per year. DOE assumes that exposure to the maximally exposed involved worker at SRS

would not exceed 0.8 rem per year due to administrative controls (WSRC 1994d). / TC

From these radiological doses, estimates of latent cancer fatalities were calculated using the conversion

factor for workers of 0.0004 latent cancer fatali~ per rem (lCRP 199 1). Based on this factor, the

probability that the average involved worker would develop a fatal cancer sometime during his lifetime

as the result of a single year’s exposure to waste management-generated radiation would be 1,Ox10-5, or

approximately I in 100,000. For the worker exposed to the administrative limit (0,8 rem), the probability

of developing a fatal cancer sometime in his lifetime as a result of a single year’s exposure would be I TE

3.2x 10“4, or approximately 3 in 10,000. For tbe total involved workforce, the collective radiation dose

could produce up to 0.022 additional fatal cancer as the result of a single year’s exposure; over the

30-year period the involved workers could have 0.65 additional fatal cancer as a result of exposure. The I TC

probability of any individual uninvolved worker developing a fatal cancer as a result of the estimated

exposure would be very small (Table 4-9). I ‘rC

The calculated numbers of fatal cancers due to worker exposure to radiation can be compared with the

number of fatal cancers that would normally be expected among the workers during their lifetimes.

Population statistics indicate that, of the U.S. population which died in 1990,23.5 percent died of cancer

(CDC 1993). If this percentage of deaths from cancer remains constant, 23.5 percent of the U.S.

population will develop a fatal cancer during their lifetime. Therefore, in the group of 2,088 involved

workers, about 491 would normally be expected to die of cancer.

The probability of developing a radiation-induced fatal cancer associated with the no-action alternative is

much less than the probability of developing a fatal cancer from other causes.
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Table 4-9. Worker radiological dosesa and resulting health effects associated with the no-action alternative.

Individual All workers

Probability of a Number of fatal
Receptor(s) Dose (rem) fatal cancer Dose (person-rem) cancers

Average involved worker

● Annualb
TC

0.025 1.OXIO-5 NAc NA

. 30-year 0.75 3. IXIO-4 NA NA

All involved workersd

. Annualb NA NA 52e 0.02 I
TC

. 30-year NA NA 1,600 0.62

Uninvolved worker at 100 metersf,g,h

. Annualb 1.OXIO-5 4. IXIO-9 NCi NC

TC I o30-year 3.OX1O-4 1.2x1 o-7 NC NC

?. Uninvolved worker at 640 metersf,g

‘TC I . Annualb 2.9x107 1.1X1O-10 NC NC

. 30-year 8.6 X1O-6 3.4 X1O-9 NC NC

a. Supplemental facility information is provided in Appendix E.
b. Annual individual worker doses can be compared with the regulatory dose limit of 5 rem (10 CFR 835) and with the SRS administrative

exposure guideline of 0.8 rem. Operational procedures ensure that the dose to the maximally exposed worker will remain as far below the
regulato~ dose limit as is reasonably achievable. The 1993 average dose for all site workers who received a measurable dose was 0.051 rem

(see Table 3-18).

c. NA = not applicable.

d. The number of involved workers is estimated to be 2,088.
e. Total for involved workers; 1993 SRS total for all workers was 263 person-rem (see Table 3- 18).

f. M-Area Vendor Treatment Facility.
g. Doses conservatively assume 80 hours per week of exposure.

h. To convert to feet, multiply by 3.28.

TE I i. NC= not calculated. Uninvolved worker population doses were not calculated because not all facilities have “ot been sited.
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4.1.12.1.2 Non radiological Impacts

Potential nonradiological impacts to SRS workers were considered for air emissions emanating from the

following facilities: Defense Waste Processing Facility, including In-Tank Precipitation; M.Area

Vendor Treatment Facility; M-Area Air StrippeL hazardous and mixed waste storage buildings; and the I TC

E-Area organic waste storage tanks. Occupational health impacts to employees in the Defense Waste

Processing Facility and In-Tank Precipitation are presented in the Final Supplemental Environmental \ Tc

Impact Statement Defense Waste Processing FociIip.

Table 4-10 presents a comparison between Occupational Safety and Health Administration-permissible

exposure limit values and potential exposures to employees at both 100 meters (328 feet) and 640 meters

(2, 100 feet) from each facility considered, Downwind concentrations were calculated using EPA’s

TSCREEN model. In all cases, employee exposure would be below Occupational Safety and Health

Administration-permissible exposure limits, and health impacts would be expected to be very small,

4.1.12.1.3 Noise

Occupational exposures to noise are controlled through the contractor hearing conservation program

activities in Industrial Hygiene Manual 4Q, Procedure 501. This program implements the contractor

requirements for identifying, evaluating, and controlling noise exposures to meet the requirements of

29 CFR 1910.95, Occupational Noise Exposure. All personnel with 8-hour time weighted average

exposures greater than 85 dBA are enrolled in the program. Significant aspects of the hearing

conservation program include: routine noise exposure monitoring, audiometric testing, hearing

protection, employee information and training, and recordkeeping.

4.1.12.2 Public Health and Safety

4.1.12.2.1 Radiological Impacts

To estimate the health effects associated with the no-action alternative on the public, it was necessary to

calculate radiological doses to individuals and population groups. Estimates of latent cancer fatalities

were then calculated using the conversion factor of 0.0005 latent cancer fatality per rem for the general

population (ICRP 1991). This factor is slightly higher than that for workers (Section 4.1.12.1), because

infants and children are part of the general population.

TC

LO04-06
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Table 4-10. Calculated maximum 8-hour average pollutant concentrations (micrograms per cubic meter

of air).

Receptor locations

Facility Pollutant OSHA PELa,b 100 metersc 640 metersc

M-Area Air Stripper

M-Area Vendor
Treatment Facility

Hazardous waste
storage building
(645-N)

Mixed waste stnrage

building (645-2N)

E-Area facilities

Trichloroeth ylene

Tetrachloroethy lene

Methyl chloroform

Nitrogen dioxide
Sulfur dioxide

PM-led
Carbon monoxide

Total suspended solids
PM- Iod

Total suspended particulate

PM- Iod

Vinyl chloride
1,1 Dichloroethene

Methyl ethyl ketone

Chloroform
Carbon tetracbloride

Benzene
1,2 Dlchloroethane

Trichloroethene

Tetrachloroethy lene

Chlorobenzene

a. Source: NIOSH (1990).

2.7x 105

1.7XI05

1.9x I06

9,000

1.3XI04
5,000

4XI04

1.SXI04
5,000

1.5XI04
5,000

2,600
NAe

5.9XI05
9,780

I,26x104
3,250

NAe

2.7x Io5

I.7X105

3.5X105

0.0046

0.0023

0.0008

37.4
1.6

2,0

6.0

25.13
8.79

7.0

2.5

0.26
0.020

1.13

0,12
0.0098

0.16
0.0065

0.0062

0.0014

8.6x10-4

0.0092

0.0047

0.0016

43.6
1.9

2.3

7.0

10.56
3.70

2.9

1.1

0.11
0.0083

0.48

0.051
0.004

0.067
0.0027

0.0026

5.8x10-4

3.6x10-4

b. OSHA PEL is Occupational Safety and Health Administration Permissible Exposure Limit
c. To convert to feet multiply by 3.281.
d. Particulate matter less than 10 microns in diameter,
e. NA = not applicable.

Effects are estimated for two separate population groups: (l) the 620,100 people living within

80 kilometers (50 miles) of SRS and the 871,000 people living within 80 kilometers (50 miles) of the

offsite facility who would be exposed to atmospheric releases; and (2) the 65,000 people using the

Savannah River whn would be exposed to releases to the river (Artlett, Karapatakis, and Mamatey 1994).

Impacts are estimated for tbe maximally exposed individual in each of these population groups.
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To facilitate the prediction of the radiological doses associated with the no-action alternative, current and

future waste management practices at SRS were assessed. Wastes were aggregated into treatability

groups to estimate the radionuclide releases to air and water.

Airbnrne radiological releases were converted to doses using tbe MAXIGASP and POPGASP computer

codes (Ham by 1992). Doses were calculated using dose factors provided in Simpkins (1994a). These

codes calculate the dose to a hypothetical maximally exposed individual at the SRS boundary and the

collective dose to the population within an 80-kilometer (50-mile) radius, respectively. The inhalation,

food ingestion, ground contamination. and plume exposure pathways were evaluated. Bnth codes utilize

the GASPAR (Eckemran et al. 1980) and XOQDOQ (Sagendorf, Croll, and Sandusky 1982) modules,

GASPAR and XOQDOQ have been adapted for use at SRS (Hamby 1992 and Bauer 1991, respectively).

For the assessments, DOE assumed that the population would remain constant over the 30-year period of

analysis. This assumption is justified because (1) cument estimates indicate that the population will

increase by less than 15 percent during this period (HNUS 1995b), (2) there are uncertainties in the

determination of year-to-year population distributions, and (3) although the absolute impacts would

increase proportionately with population growth, the relative impact comparison between alternatives

would not be affected.

Calculated atmospheric doses are given in Table 4-1 I (releases from operation of tbe Defense Waste

Processing Facility are not included). The annual doses (0.00012 millirem to the offsite maximally

exposed individual and 0.00029 person-rem to the offsite population) would be small fractions of the

dose from total SRS airborne releases in 1993 [0.11 millirem to the offsite maximally exposed individual

and 7.6 person-rem to the population within 80 kilometers (50 miles) of SRS (Amett, Karapatakis, and

Mamatey 1994)]. Doses from 1993 operations were well within the EPA requirements given in 40 CFR

161 and adopted by DOE in Order 5400.5, which allow an annual dose limit to the offsite maximally

exposed individual of 10 millirem from all airborne releases.

Waterborne releases were converted to doses using the LADTAP XL computer code (Hamby 1991 ),

This code calculates the dose to a hypntbetical maximally exposed individual along the Savannah River

just downstream of SRS, and to tbe population using the Savannah River from SRS to the Atlantic

Ocean. Fish ingestion, water ingestion, and recreational exposure pathways were evaluated. The

aqueous dnse-producing-releases were discharges from the F/H-Area Effluent Treatment Facility; seeps

from grnundwater discharges were too small to affect the totals,

TE

TC

TC

TE
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Table 4-11. Radiological dosesa associated with the no-action alternative and resulting health effects to the public.

Individual Population

Dose(mitlirem) Dose(Person-rem)b

Atmospher Aqueous Probabilityof Atmospheric Aqueous Numberof fatal
Receptor(s)c ic releases releases Total a fatal cancer releases releaes Total cancers

Offsite maximallyexpased individual

TC ] . Annual 1.2X10-4 6.9xI0-4 8.1xIO-4 4.IX1O-10 NAd NA NA NA

. 30-yew 0.0037 0.021 0.025 1.2xto-8 NA NA NA NA

Population

. Annual NA NA NA NA 2.9xl&4 0.0068 o.oo7t 3.5x I0-6

TC I . 30-year NA NA NA NA 0.0086 0.20 0.21 I.txlo-’r

a. Supplemental information is provided in Appendix E.
* b. For atmospheric releases, the dose is to the population within 80 kilometers (50 miles) of SRS. For aqueous releases, the dose is to the people using the
z Savannah River from SRS to the Atlantic Ocean.

c The doses to the public from total SRS operations in 1993 were 0.25 millirem to the offsite maximally exposed individual (O.I I millirem from airborne
releases and 0.14 millirem from aqueous releases) and 9.1 person-rem to the regional population (7.6 person-rem from airhome releases and 1.5 person-rem
from aaueous releases). Source: Amett, Karapatakis, and Mamatey (1994).

d. NA = n~t applicable.
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AS was done for the atmospheric assessments, the population was assumed to remain constant over the’

30-year period of analysis.

Calculated doses from releases to water are given in Table 4-11, The annual doses (0,00069 millirem to

the offsite maximally exposed individual and 0,0068 person-rem to the offsite population) would be

small fractions of the doses from total SRS releases to water in 1993 [0.14 millirem to the maximally

exposed member of the public and 1,S person-rem to the population using the Savannah River from SRS

to the Atlantic Ocean (Amett, Karapatakis, and Mamatey 1994)]. Doses from 1993 operations were well

within the regulatory requirements specified in DOE Order 5400,5 and by EPA in 40 CFR 141, which

allow an annual dose limit to the offsite maximally exposed individual of 4 millirem from drinking

water.

Using the fatal-cancer-per-rem dose factor given above, the probability of the maximally exposed

individual developing a fatal cancer and the numbers of fatal cancers that could occur in the regional

population under the no-action alternative were calculated (Table 4-1 I). The probability of the

maximally exposed individual dying of cancer as a result of 30 years of exposure to radiation from

activities under the no-action alternative is slightly more than I in 100 million; the number of additional

fatal cancers that might occur in the regional population for this same exposure period would be

l.l XIO-4,

About 23,5 percent of the U.S. population die from cancer from all causes (Section 4,1.12. 1);

accordingly, the probability of an individual dying of cancer is 0.235, or approximately I in 4, In a

population of 620,100 people (the number of people living within 80 kilometers [50 miles] of SRS), the

number of people expected to die of cancer is 145,700. In a population of 65,000 (the number of people

using the Savannah River as a source of drinking water), tbe number of people expected to die of cancer

is 15,275. Thus, the incidence of radiation-induced fatal cancers associated with the no-action

alternative (see Table 4-11 ) would be much smaller than the incidence of cancers from all causes,

4.1.12.2.2 Nonradiological Impacts

Potential nonradiological impacts to individuals residing offsite were considered for both criteria and

carcinogenic pollutants. Maximum SRS boundary-line concentrations for criteria pollutants are

discussed in Section 4.1.5.

For routine releases from operating facilities under the no-action alternative, criteria pollutant

concentrations would bewithin both state and federai ambient airquali~standards and are discussed in
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Section 4,1.5. During periods ofconstruction under nomaloperating conditions, the criteria pollutant

concentrations at the SRS boundary would not exceed air quality standards, and very small health

impacts would be expected from crheria pollutant emissions.

Offsite risks due to carcinogens were calculated using the Industrial Source Complex 2 model for the

same facilities discussed in Section 4.1.12 .l.2. The assumptions in the model are conservative.

Emissions of carcinogenic compounds were estimated using permitted values for facilities not cumently

operating (e.g~ the Defense Waste processing Facility) and emission factors for facilities cumently

operating (e. g., aqueous andorganic waste storage tanks) (EPA 1985). Table 4-12 shows estimated

latent cancers based on EPA’s Integrated Risk Information System database (EPA 1994).

Table 4-12. Estimated probability ofexcess latent cancers inthe SRSoffsite population.

Unit risk factor Concentration

Pollutant (latent cancers per #g/m3)a (P4m3) Latent cancersc

Carbon tetrachloride 1.5XI0-5 2,0 X10-7 1.3x 10-12

Benzene 8.3x10-6 0,048 I,7XI0-7

1,1 Dichloroethene 5.OX1O-5 4. OX1O-7 8,6x10-12

Total 2.0 XI O-7

I Chloroform 2.3x I0-5 0,0029 2.9x I0-5

TC

TE
TC I

a. Micrograms percubic meter of air.
b. Source: Stewafl (1994).
c. Latent cancer probability equals unit risk factor times concentration times 30years divided by7Oyears.

The unit risk (cancer risk per unit of air concentration) for a chemical is the highest lifetime risk (over 70

years) of developing cancer (either fatal or nonfatal) when continuously exposed to the chemical at an air

concentration of 1 microgram per cubic meter. Asshown in Table 4-12, theestimated lifetime risk

associated with routine emissions from facilities included intheno-action alternative isapproximately2

in I.0x107. Health impacts tothepublic would be very small,

4.1.12.2.3 EnvironmentalJ usticeAssessment

Environmental justice has assumed an increasingly prominent role in the environmental movement over

the past decade. Ingeneral, theterm ''environmental justice' 'refers to fairtreatment ofallraces, cultures,

andincome levels with respect tolaws, policies, andgovemment actions, In February 1994, Executive

Order 12898, “Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations,’’ was released. This order directs federal agencies toidentify andaddress, as

appropriate, disproportionately high and adverse effects of its programs, policies, and activities on
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minority and low-income populations. Executive Order 12898 also directs the Administrator of EPA to

convene an interagency federal working group on environmental justice (referred to below as the

Working Group). The Working Group will provide guidance to federal agencies for identifying

disproportionately high and adverse human health or environmental effects on minority and low-income

populations. The Working Group bas not yet issued this guidance, It has developed working draft

definitions. Although the definitions are in draft form, DOE used them in the analysis for this EIS. In

coordination with tbe Working Group, DOE is developing internal guidance on implementation of the

executive order, DOE’s internal guidance was used in preparing this EIS,

This EIS addresses environmental justice concerns in three areas: (1) potential air emissions,

(2) potential impacts from transportation of wastes offsite, and (3) potential impacts from consuming tisb

and game. Based on these analyses, DOE concluded that none of the alternatives would have

disproportionate adverse effects on minority populations or low-income communities.

Although adverse health effects are not expected under the no-action alternative, in tbe spirit of

Executive Order 12898 an analysis was performed to determine whether any impacts would have been

disproportionate y distributed. Figures 3-12 and 3-13 identify census tracts with significant proportions

of people of color or low income. This section presents the predicted average radiation doses that would

be received under the no-action alternative by individuals in these census tracts and compares them to the

predicted per capita doses received in the remaining tracts within the 80-kilometer (50-mile) radius of

SRS. This section also discusses impacts of doses received in the downstream communities from liquid

effluents from all alternatives and cases.

Figure 4-6 shows a wheel with 22.5-degree sectors and concentric rings from 16 to 80 kilometers (1O to

50 miles) radiating at 16-kilometer (10-mile) intervals from tbe center of SRS. A fraction of tbe total

dose (see Appendix E) was calculated for each sector based on meteorological data (Simpkins 1994b),

the sector wheel was laid over the census tract map, and each tract was assigned to a sector. For

purposes of this analysis, if a tract fell in more than one sector, the tract was assigned to the sector with

the highest dose.

DOE anal yzed the effects by comparing the per capita dose received by each type of community to the

other types of communities within a defined region. To eliminate the possibility that effects to a small

community close to SRS would be diluted and masked by including it with a larger community located

farther from SRS, comparisons were made within increasingly larger concentric circles, the radii of

which increase in 16-kilometer (10-mile) increments.

TE
TC
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Figure 4-6. Identification of annular sectors around SRS. (See Appendix E for dose fractions by
sector.)
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To determine the per capita radiation dose in each census tract for the no-action alternative, the number

of people in each tract was multiplied by that tract’s dose value to obtain a total population dose for each

tract. These population doses were summed over each concentric circle and divided by the total

community population to obtain a mean per capita dose for each circular area, The dose determined for

each tract was compared to this mean dose. Figure 4-7 illustrates these results for the no-action

alternative. Appendix E provides the supporting data.

As shown, the per capita dose is extremely small for each community type. This analysis indicates that

communities of people of color (in which the minority population is equal to or greater than 35 percent

of the total population) or low income (in which the number of low income persons is equal to or greater

than 25 percent of the total population) would not be disproportionately affected by atmospheric releases,

Table 4-11 lists predicted doses to the offsite maximally exposed individual and to the downstream

population from exposure to water resources. The doses reflect people using the Savannah River fnr

drinking water, sports, and food (fish). Because the communities of people of color or low income living

in the areas downstream from SRS are well distributed and because persons in the downstream region

would not be affected (the 30-year dose to the offsite maximally exposed individual for all alternatives

and forecasts would be 0.021 millirem), there are no disparate adverse impacts on low-income or

minority communities in the downstream areas for any of the alternatives.

The distribution of carcinogen and criteria pollutant emissions due to routine operations, and of criteria

pollutants from construction activities, would be essentially identical to those presented for airborne

radiological emissions, so people of color and the poor would not be disproportionately affected by non-

radiological emissions under any of the alternatives. Because non-radiological pollutant emissions have

only very small impacts in any of the alternatives, and are not disproportionate] y distributed among types

of communities, there are no environmental justice concerns related to these pollutants for any of the

alternatives.

Environmental justice concerns were also considered for the impacts associated with the offsite

transportation of hazardous and radioactive waste that would occur under the alternatives. A recent

impact analysis (see Section 4.1 .11.1 ) determined that for the no-action alternative, accidents resulting in

the release of hazardous material would be expected to occur, on average, only once in 6 years (i.e., five

accidents resulting in hazardous material release over the 30-year period of this El S). The impact

analysis determined that for the scenario with largest impacts (alternative B – maximum waste forecast),

accidents involving the release of hazardous material would be expected to occur, on average, only once

in 4 years. In addition to the expected frequency of such accidents, their impacts can be mitigated by

I TE
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existing training and technology for controlling spills from vehicles, Because these rare events are

expected to occur randomly in time with equal distribution throughout various types of communities,

there are no disproportionate adverse impacts on poor or minority communities from transportation of

hazardous and radioactive waste for any of the alternatives evaluated in this EIS.

DOE also considered impacts associated with consumption of wildlife from SRS and fish from the

Savannah River from the perspective of environmental justice. Doses to the maximally exposed hunter

and fisherman (see Section 3.12.1 .2) have been determined to be 57 and 1.3 millirem, respectively.

These analyses assumed that the hunter consumed 153 kilograms (337 pounds) of meat from deer and

hogs taken from SRS and 19 kilograms (42 pounds) of fish from the Savannah River at the mouth of

Steel Creek each year. If the rate of fish consumption, for conservatism, was doubled to 39 kilograms

(84 pounds) per year, the total annual dose to an individual consuming both game and fish would be

59.6 millirem or 59.6 percent of the DOE annual limit (DOE 1993c). A dose of this magnitude would

result in an annual probability of contracting a latent fatal cancer of 3 .Ox10-5 (approximate] y

3 in 100,000). It is highly unlikely that communities of people of color or low income consume game

and tisb at a rate greater than that calculated for the maximally exposed individual who both hunts and

fishes, as that person is assumed to eat 42 I pounds of fish and game each year. Because the doses

received by this maximally exposed individual from fish and game are not significant, there would be no

disproportionate adverse impacts from consumption of wildlife by people of color or low income.

4.1.13 FACILITY ACCIDENTS

This section summarizes the risks to workers and members of the public from potential accidents at

facilities associated with the various waste types under the no-action alternative. An accident is a series

of unexpected or undesirable events leading to a release of radioactive or hazardous material within a

facility or to the environment. Appendix F provides further detail and discussion regarding the accident

analysis,

4.1.13.1 Methodology

Accident assessment is based on potential accidents identified and described in safety documentation for

SRS facilities and on material inventories at SRS facilities that support the no-action alternative.

Accidents include events resulting from external initiators (e.g., vehicle crashes, nearby explosions),

internal initiators (e.g., equipment failures, human error), and natural phenomena initiators

(e.g., earthquakes, tornadoes). Radioactive and hazardous material releases resulting from accidents are

considered in this analysis.

[ TC
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The accident scenarios selected for this evahration were chosen to represent the full spectrum of events

which could occur (i.e., both high- and low-frequency events and large- and small-consequence events).

The frequency ranges, as presented in Table 4-13, areas follows: anticipated accidents, unlikely

accidents, extremely unlikely accidents, and beyond-extremely-unlikely accidents. A more complete

discussion on accident frequencies is given in Section F.2 of Appendix F. However, it should be noted

that all frequency ranges may not have representative accident scenarios identified for them. Accident

scenarios in the beyond-extremely-unlikely frequency range are so unlikely that they often are not

analyzed in safety documentation.

Table 4-13. Accident frequency categories.a
Frequency range

Frequency category (accidents per year)b

Anticipated accidents lml?p>lo-z

Unlikely accidents 1o’22p21 0-4

Extremely unlikely accidents 10-4ZPZ1 o-6

Beyond-extremely-unlikely accidents 10-62P

a. The frequencies for accidents are from DOE Standard 3009-94 (DOE 1994b).
b. xzy. The number “x” is greater than or equal to the number” y.” Conversely, tbe number “y” is less

than or equal to the number “x” (e.g., 52423).

Radiological consequences are defined in terms of (1 ) the dose to an individual and collective dose to a

population; and (2) latent fatal cancers from a postulated accident. The human health effect of concern is

the development of latent fatal cancers. The International Commission on Radiological Protection

(ICRP) has made specific recommendations for quantifying these health effects (ICRP 199 I). The

results of these health effects are presented in terms of increased latent fatal cancers (i.e., number of

additional fatal cancers expected in the population) calculated using ICRP-60 conversion factors of

0.0005 for the public and 0,0004 for onsite workers if the effective dose equivalent is less than 20 rem.

For individual doses of 20 rem or more, the ICRP-60 conversion factors are doubled. For hazardous

materials, consequences are defined in terms of airborne chemical concentrations.

Radiological doses for the postulated accident scenarios were extracted from information provided in the

following technical reports: Bounding Accident Determination for the Accident Input Analysis of the

SRS Waste Management Environmental Impact Statement (WSRC 1994e), Solid Was(e Accident Analysis

in Support of the Savannah River Waste Management Environmental Impact Statement (WSRC 1994fl,

and the Liquid Waste Accident Analysis in Support of the Savannah River Waste Management

Environmental Impact Statement (WSRC 1994g), These technical reports compiled pre-existing safety
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documentation addressing the risks of operating waste management facilities, Figure 4-8 is a flowchart

for the preparation of radiological accident analysis information, “No new analyses were perfomzed

because existing documentation adequately supported a quantitative or qualitative estimation of potential

impacts, as required by the National Environmental Policy Act (NEPA). ,4s indicated by the last step of

the flowchart (Figure 4-8), impacts resulting from the expected, minimum, and maximum forecast are

evaluated and discussed for the representative bounding accidents. However, the no-action alternative

only considers the expected waste forecast,

The figures presented in Section 4,1,13.2 reflect the increase in cancers estimated using the above

conversion factors. The AXAIR89Q computer code (WSRC 1994h) predicted impacts in terms of dose

for onsite and offsite receptor groups. The code then calculated the collective dose to the affected

population living within 80 kilometers (50 miles) of SRS. This population exposure is given as person-

rem dose equivalent, as if the accident occurred. Increases in latent fatal cancers as tbe result of an

accident would he in addition to the number of cancers expected from all other causes.

The point estimate of increased risk is provided to allow consideration of accidents that may not have the

highest consequence, but due to a higher estimated frequency, may pose a greater risk. An example of

this concept for the no-action alternative can be seen in the representative bounding accidents selected

for liquid high-level radioactive waste. An accidental release of radioactive material due to a

pressurization and breach at the Replacement High-Level Waste Evaporator would result in the greatest

consequence, which would be 6.8x 10-1 latent fatal cancer per occurrence for the offsite population

within 80 kilometers (50 miles). Because this accident is estimated to occur once eve~ 20,000 years, a

time-weighted average of these consequences over the accident frequency time span (i.e., consequences

times frequency) results in an annualized point estimate of increased risk of 3 .4x 10-5 latent fatal cancer

per year. A release due to a feed line break at the Replacement High-Level Waste Evaporator produces

lower consequences than the pressurization and breach scenario: 9.1 x10-3 latent fatal cancer per

occurrence. However, this accident is estimated to occur every 14 years, resulting in a point estimate of

increased risk of 6.3x 10-4 latent fatal cancer per year. Thus, by factoring in the accident probability, a

more accurate comparison of the resulting risks can be made.

To fully understand the hazards associated with SRS facilities under the alternatives considered in this

EIS, it is necessary to evaluate potential accidents involving both hazardous and radiological materials,

For chemically toxic materials, several government agencies recommend quantifying chemical

concentrations that cause short-term effects as threshold values of concentrations in air.

I TE
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Figure 4-8. Radiological accident analysis process flowchart.
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Because the Iong-tem health consequences of human exposure to hazardous materials are not as well

understood as those related to radiation exposure, a determination of potential health effects frnm

exposures to hazardous materials is more subjective than a determination of health effects from exposure

to radiation, Therefore, the consequences from accidents involving hazardous materials are in terns of

airborne concentrations at various distances from the accident location. Emergency Response Planning

Guidelines (ERPG) values are the onl y well-documented parameters developed specifical Iy for use in

evaluating the health consequences of exposure of the general public to accidental releases of hazardous

materials (WSRC 1992c). EWG-3 values represent the threshold concentration for lethal effects, while

ERPG-2 values represent the threshnld concentration for severe or irreversible health effects in exposed

populations (see Appendix F, Table F-3), The quantities and airborne concentrations of toxic chemicals

at the various receptor Incations were extracted from information provided in the technical reports

(WSRC 1994g, h) supporting this EIS. The analysis presented in Appendix F presents facility-specific

chemical hazards.

4.1.13.2 ~DaCtS

Figures 4-9 through 4-12 summarize the projected impacts of radiological accidents to the population,

the offsite maximal Iy exposed individual, and uninvolved workers at 100 and 640 meters (328 and

2,100 feet), respectively. Data required to calculate uninvolved worker population doses are not

currently available; however, doses to uninvolved wnrkers at 100 and 640 meters (328 and 2,100 feet)

would bound impacts to the individual member of the population. For example, Figure 4-9 shows the

estimated increase in latent fatal cancers resulting from the estimated population dose for the

representative bounding accidents selected for each waste type. Representative bounding accidents are

identified by each frequency range for each applicable waste type. An anticipated accident (i e., one

occurring between once every 10 years and once every 100 years) involving low-level and mixed waste

is the accident scenario under the no-action alternative that would present the greatest risk to the

population within 80 kilometers (50 miles) of SRS (see Figure 4-9). This accident scenario would

increase the risk to the population within 80 kilometers (50 miles) by 1.7x 10-2 latent fatal cancer per

year.

I TE

ITE

Figures 4-10,4-11, and 4-12 present similar information for the offsite maximally exposed individual,

uninvolved workers at 640 meters (2,100 feet), and uninvolved workers at 100 meters (328 feet),

respectively. An anticipated accident involving either mixed waste or low-level waste would pose the

greatest risk to the offsite maximally exposed individual (Figure 4- 10) and the uninvolved worker at

640 meters (2, 100 feet) (Figure 4-11 ). The anticipated accident increases the risk to the offsite
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maximally exposed individual by 3.3x 10-7 latent fatal cancer per year and to the uninvolved worker at

640 meters (2, 100 feet) by 1.8x10-5 latent fatal cancer per year.

An accident involving either mixed waste.or low-level waste would also pose the greatest risk to the
TE

uninvolved worker at 100 meters (328 feet) (Figure 4-12). This accident scenario would increase the risk

to the uninvolved worker at 100 meters (328 feet) by 1.OX10-3 latent fatal cancer per year.

Except for an accident in the transuranic waste characterization/certification facility (discussed under

alternatives A, B, and C), radiological accidents considered in this EIS would not result in doses that

would result in substantial acute or latent health effects.

A complete summary of all representative bounding accidents considered for the no-action alternative is

presented in Table 4-14. This table provides accident descriptions, annual frequency of occurrence,

accident scenario. Details regarding the individual postulated accident scenarios associated with the

various waste types are provided in Appendix F.

For all the waste types considered, a summary of the them ical hazards associated with the no-action

alternative estimated to exceed ERPG-2 values is presented in Table 4-15. For the uninvolved worker at

100 meters (328 feet), nine chemical-release scenarios are estimated to exceed ERPG-3 values.

Moreover, another five chemical-release scenarios estimate airborne concentrations that exceed ERPG-2

values where equivalent ERPG-3 values were not identified, For the offsite maximally exposed

individual, no them ical-release scenario identified airborne concentrations that exceeded ERPG-3

values, Only the lead-release scenario estimates airborne concentrations that exceed the ERPG-2

TE I ~uidelines(Table F-25 in Appe”dix F),

Fuflherrrrore, the benzene-release scenarios (see Table F- 19) result from an explosion and tornado at the

Organic Waste Storage Tank, respectively. Under the no-action alternative, the Consolidated

TC I lrrcirreratimrF acilhy is unavailable as a benzene treatment option, As a result, an additional four organic

waste storage tanks would be required for the management of benzene mixed waste, Therefore, DOE

assumes an increase in the likelihood that a catastrophic benzene release could occur (i.e., more organic

waste storage tanks that could explode or be bit by a tornado),

In addition to the risk to human health, secondary impacts from postulated accidents on plant and animal

TE I resources, water resources, the economy, national defense, environmental contamination, threatened and

endangered species, Ia”d use, and Native American treaty rights are considered, DOE believes

secondary impacts from postulated accidents as assessed in Appendix F, Section F.7 to be minor,
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Table 4-14. Summary of representative bounding accidents under the no-action altemative,a

Increased risk of latent fatal cancers per yearb

Uninvolved Uninvolved Maximally Population
Affected Frequency worker at worker at exposed offsite within

Accident Description waste tvDesc (Der vear) I 00 meters 640 meters individual 80 kilometers. . .,, .

RHLWEd release due to a feed line break High-level

RHLWE release due to a design basis earthquake High-level

RHLWE release due to evaporator pressurization High-level
and breech

Design basis ETFh airborne release due to tornado High-level
Mixed

Container breach at the ILNTVj Low-level
Mixed

High wind at the ILNTV Low-level
Tornado at the ILNTV Low-level

Earthquake at the SRTCk storage tanks Mixed

F3 tornado] at Building 3 16-M Mixed

Deflagration in culvert during TRUm drum retrieval Tmnsumnic
? activities
s

Fire in culveti at the TRU waste storage pads (one Transuranic

drum in culvert)
Vehicle crash with resulting fire at the TRU waste Transuranic

storage pads

0.07’
2,00x Io-4f
5.09x lo-5g

3.69x 10-7i

0.02’

O.oolf
2.00X1O-jg
2.00X1o-4f

2.80x 10-5g
I.OoxI0-2

8.10x 10-4f

6.50x 10-5g

1.79 XI0-5

1,54x I o-6

I,95x I0-6

3.2ox1o-I3

0.00104

4.04 XI0-10
3.26x10-12
4.80x 10-7

5.35x I0-12

8.96x 10-4

3.07XIo-4

4.47x I o-6

6.38x10-8
5.46x Io-8
3.46x Io-8

1,02X10-14

1.84x I0-5

2.43x10-lo
6.18x lo-lt3

1.54x I0-8
1.29x 10-9

1.59XI0-5

5.48xI0-6

7.96x I0-8

1.32.10-8

1,12X10-9
7.13 XI0-10

7,20x I0-15

3.31 XI0-7

1.52x 10-10

1.18xl&10

8.06x lo-lo

1.65x I0-9

2.86 X1O-7

9.84x10-8

1.43x 10-9

6.34x10-4

5.43 XI0-5

3 .44x I o-5

6.35x I0-14

0.0168

1.06x 10-5
1.18x I0-7

3.60x 10-6
1.12X10-9

1.45x I0-2
I TC

0.0498

7.25x10-5

a. A completedescriptionand analysisof the representativeboundingaccidentsare presentedin Appendix F.
b. Increwed riskoffatal cmccrsperyear iscalculated bymultiplying the[consequence(dose) xlatent cmcerconve~ion factor] xanual frequency. Fordose consequences

md latent cancerfatalities per dose,seetablesin Appendix F.
c. Thewmte type forwhich theaccident scenaio isidentified aarepresentitive boundingaccident. Arepresentative boundin8accident may beidentificd formorcthmo"c

waste type. Thescwste Qpesaehigh-Ievel, low-level, mixed, mdtrmsuranic.
d. ReplacementHigh-Level Waste Evaporator.
e. The frequencyofthisaccidcnt sccn=io iswithin themticipated accidentrmge.
f. The frequencyofthisaccident scenwio iswithin theunlikely accidentmge.
g. The frequencyofthisaccident scenwio iswithin theextremely uniikcly accidentrange.
h. F/H-Area Emuent Treatment Facility.
i. The frequency of this accidentscenariois within the beyond-extremely-unlikely accidentrange.

j. Intermediate-Level Nontritium Vault.
k. Savann& River Technology Center.
1. F3tomadoes havcrotitional windspeeds of254to 331kilomcters (158t0206miles) perhour.
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Table 4-15. Summawofchemical hazards associated with theno-action alternative estimated toexceed

ERPG-2a values.

Appendix F 100-meter 640-meter Offsite Reference concentrations
table concentration concentration concentration

Chemical name
ERPG-2 ERPG-3

reference (mg/m3)c (mglms) (mglm3) (melm3) (me/mS)
.U. . -.

Nitric acid 39 77

Nitrogen dioxide

Oxalic acid

Nitric acid

Benzene

Cadmium

Chromium

Lead

Mercury

Methyl ethyl ketone

Benzeneg
TE

Benzeneg

Beryllium

Cadmium

Chloroform

Chromium

Copper

Lead

Lead nitrate

Mercuric nitrate

Mercury

Nickel nitrate

Silver nitrate

Sodium chromate

Toluene

Uran yl nitrate

F-6

F-7

F-7

F-7

F-18

F-18

F-18

F-18

F-18

F-18

F-19

F-19

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

830d

79.6d

276

181d

670

2.7

2.7

160

15

1,800

1.4ox 104d

1.02xlo4d

16.7d

333d

8,330d

16,7

66.7

66.7

16.7

16.7

16.7

16.7

16.7

16.7

8,330d

16.7

100

0.339

1.18

0.771

(e)

(e)

(e)

(e)

(e)

(e)

610

1,210

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

L

0.159

0.552

0.361

0.42

0.0017

0.0017

0.10

0.0094

1.1

5.7

15.4

0.00823

0.165

4.11

0.00823

0.0329

0.329

0.00823

0.00823

0.00823

0.00823

0.00823

0.00823

4.11

0.00823

1.88

5

38.7

160

0,25

2.5

0.25

0.20

845

160

160

0.01

0.25

488

2.5

5

0.25

0.25

0.2

0.2

5

0.5

0.25

754

0.25

56.4

500

77.3

9,600

500

(0

700

28

1.OIX1O4

9,600

9,600

10

50

4,880

(0

(f)

700

700

28

28

(0

(0

30

7,450

30

a. Emergency Response Planning Guidelines. (See glossary,)

b. Analyses regarding specific chemical releases areprovided inthereferenced Appendix Ftables.

c. Milligrams percubic meter of air.
d. Concentration atl OOmeters (328 feet) exceeds EWG-3 values,

e. Airborne concentrations at640meters (2,1 OOfeet) were notavailable from existing safety documentation,

f. Noequivalent value found.

g. Benzene appears twice under the F-19catego~ duetodifferent accident initiators: explosion ortomado,
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Mi., E.p. MU.
NO
Action

A

B

@

4.2 Alternative A - Limited Treatment Configuration
c

This section describes the effects alternative A (described in Section 2,4) would have on the existing

environment (described in Chapter 3).

4.2.1 INTRODUCTION

Alternative A (limited treatment practices for waste at SRS) includes the continuation of ongoing

activities listed under theno-action alternative (Section 4.l,l), lnaddition DOE would:

.

.

.

.

.

Construct and operate a containment building to process mixed wastes.

Operate a mobile soil sort facility,

Treat small quantities of mixed and polychlorinated biphenyl (PCB) wastes offsite.

Burn mixed and hazardous wastes in the Consolidated Incineration Facility,

Construct and operate a transuranic waste characterization/certification facility,

Store trsnsursnic wastes until they can be sent to tbe Waste Isolation Pilot Pkurt.
TE

I TE

I TE

I
TE

Storage facilities would beconstmcted onpreviously cleared land in E-Area. Thenewwaste treatment

facilities for characterization/certification of transuranic and alpha wastes and for

decontamination/macroencapsulation (containment) of mixed waste would be built on undeveloped land

northwest of F-Area.

Construction related to this alternative would require 0.22 square kilometer (55 acres) of undeveloped

land noflhwest of F-Area and O.04square kilometer (9acres) ofundeveloped land nofiheastof F-Area Tc
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by 2006 (Figure 4-13). An additional 0.13 square kilometer (32 acres) of undeveloped land would be

required by 2024 for construction of disposal vaults northeast of F-Area (Figure 4-14). Other

construction would be on previously cleared and developed land in the eastern portion of E-Area. The

minimum waste forecast for this alternative would require 0.29 square kilometer (73 acres) of

undeveloped land, and the maximum waste forecast would require 4.0 square kilometers (986 acres).

Additional site-selection studies would be required to locate suitable land if the maximum waste forecast

is realized.

4.2.2 GEOLOGIC RESOURCES

Min. EXP Max.
N. n
4cfio.

A

B

m ‘eo

4.2.2.1 o~ic Resources – Exnected Wast e Forecast
c

Effects on geologic resources from alternative A – expected waste forecast would result primarily from

the construction of new facilities. The effects discussed under the no-action alternative (Section 4. 1.2)

form the basis for comparison and are referenced in this section.

Although the number of facilities required for this case would be substantially fewer than for the

no-action alternative because more waste would be treated and less would be stored, waste management

activities associated with alternative A expected waste forecast would affect soils in E-Area. The fewer

number of facilities and the corresponding decrease in the amount of land needed would result in smaller

effects on soils under this alternative. Cleared and graded land required for this alternative totals

approximately 0.26 square kilometer (65 acres) (by 2006). Approximately 0.26 square kilometer

(65 acres) of undeveloped land in E-Area would be cleared and graded for the construction of new

facilities through 2006, Later, an additional 0,13 square kilometer (32 acres) would be cleared for

construction of additional RCRA-perrnitted disposal vaults, This total of 0.39 square kilometer

(96 acres) is approximately 60 percent of the 0,65 square kilometer ( 160 acres) of undisturbed land that

would be required for the no-action alternative.

The potential for accidental oil, fuel, and chemical spills would be lower under this alternative than under

tbe no-action alternative because of reduced construction and operation activities. Spi II prevention,

control, and countermeasures for this scenario would be the same as for the no-action alternative

discussed in Section 4,1,2, and impacts to soils would be very small,
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M“, EXP. Max
No
Action

A

B

a

4.2.2.2 Geologic Resou rces – M inimum Waste Forecast

c

Effects from alternative A – minimum waste forecast would be slightly less than those for the expected

waste forecast because less land would be disturbed during construction activities, Approximately 0.17

square kilometer (4 1 acres) of cleared land (by 2008) and 0.29 square kilometer (73 acres) of uncleared

land (by 2024) would be used for construction of treatment, storage, and disposal facilities.

For operations activities, spill prevention, crrntrol, and countermeasures plans for this case would be the

same as for the no-action alternative.

TC

Min. Exp. Mm.
N.
A.!;..

A

a

@

4.2.2.3
c

~t Iicer m Waste F

Effects from alternative A – maximum waste forecast would be greater than from the minimum or

expected forecasts previously discussed, because more land would be disturbed during construction

activities. Approximately 0.283 square kilometer (70 acres) of cleared land, 0.745 square kilometer

(184 acres) of uncleared land in E-Area, and 3.25 square kilometers (802 acres) of land outside E-Area, I Tc

approximately 7 times as much land as would be required for the expected waste forecast, would be used

for construction of treatment, storage, and disposal facilities.

For operations activities, spill prevention, control, and countermeasures plans for this alternative would

be the same as for the no-action alternative; the potential for spills would be greater because there would

be more facilities, and larger amounts of wastes would be managed.
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Wetlands

■ Existing Facilities

❑ Proposed Sediment Ponds as req.ir.d

~

❑ Long-Lived Waste Storage Buildings (7)

(Building size . 50,x50, spaced 50X50)

❑ Transuranic Waste Storage Pads (12)

(Pad size = 50x15V spaced 50X50)

❑ Mixed Waste StOrage Buildings (79)

(Buil~ng size. 60x160, spaced 5vx50)

❑ RCRADisposal Vaults(5)

(Vault size = 200x50, spaced 50x50)

❑ Low-Activi&Waste Vaulls (4)

(Vault size = 650x150, spaced 50x5V)

❑ intermediate. Level Waste Va.its (2)

(Vault size . 250x50, spaced 50x50’)

ri”, Shallow Land Disposal Trenches (12)

~~~ (Trench size. 20.100, spaced 20 apatt)

~ Existing Setitrrentpo.ds

PK56-22

Figure 4-13. Configuration oftreatment, storage, anddisposal facilities in E-Area foraltemative A-
TCI expected waste forecast by 2006.
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Wetlands

~

H L.ng-Uved Waste Storage B.ildngs(24)

(Building size = 50x50, spaced 50X50)

NOTE larger footpdnts.rethree 50x50 b.llding$

on the Iou”d.tie” of formertra”s. ranicWaSte

StoragePads

❑ RCRADispOsal Va.lts(61)

(Vault size = 200.50, spaced 50x50)

❑ Low.Acti.ily Waste Va.lts (12)

(Vault size = 650.150, spaced 50.50’)

❑ intermediate-Level Waste Va.its (5)

(Vault size. 250.50, spaced 50’x50)

~, Sh.11.w Land ~sposal Tr8n.hos (73)
(Trench size . 20xI 00, spaced 20 apad)

■ Existing FaciHties

❑ PrOposed Sedment P.nds asrequired

❑ Existing Sediment Ponds

PK51

Figure 4-14. Configuration of treatment, storage, and disposal facilities in E-Area for alternative A –
expected waste forecast by 2024,
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4.2.3 GROUNDWATER RESOURCES

TE

TC I

TC

TE
TC

TE I

Min. EIp. M...
No
Action

A

B

@

4.2.3.1
c

Groundwater Reso urces– Exr)ected Waste Fo recast

This section discusses the effects of alternative A – expected waste forecast on groundwater resources at

SRS. Effects can reevaluated bycOmparing theconcentrations ofc6ntaminants predicted toenterthe

groundwater foreach alternative and waste forecast. Effects ongroundwater resources under the no-

action alternative (Section 4.1.3 )form the baaisfor comparison among thealtematives and are

referenced in this section,

Operation and impacts of the M-Area Air Stripper and the F- and H-Area tank farms would be the same

as under the no-action alternative.

For the expected forecast and as noted in Section 4.1.3, releases to groundwater from RCRA-permitted

disposal vaults would be improbable during active maintenance; however, releases could eventually

occur after loss of institutional control and degradation of the vaults. Impacts from the RCRA-permitted

disposal vaults would be similar to the effects under the no-action alternative (Section 4. 1.3),

There would be two more additional low-activi~ and intermediate-level radioactive waste disposal

vaults (17) than undertbe no-action alternative (15). Modeling has shown that releases from these vaults

would notcause groundwater standards to be exceeded during the30-year planning period or the

100-year institutional control period. Asinthe no-action alternative, noradionuclide exceededtbe

4millirem peryear standard forauser ofshallow groundwater from thehypothetical we1l 100 meters

(328 feet) fromthe waste disposal facility atanytime afierdisposal (Toblinl995). Alsoas in the

no-action alternative, thepredicted concentrations oftritium would beavery small fraction of the

drinking water standard, Thediscussion in Section 4,1,30n the basis forthe4millirem standard also

applies tOthiscasc. impacts under this forecast would besimilar totheeffects under the no-action

alternative,
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Under this waste forecast, 73 additional slit trenches would be constructed. Twentyseven (27) of these

slit trenches would be used for disposal of suspect soil and have been evaluated using results from the

previous Radiological Performance Assessment (Martin Marietta, EG&G, and WSRC 1994). Under this

waste forecast, modeling results indicate that none of the radionucl ides analyzed would at any time

exceed DOE’s perfomrance objective of 4 millirem per year for drinking water (Toblin 1995). The

remaining trenches would be tilled with stabilized waste forms (e. g., ashcrete) subject to completion of

performance assessments and demonstration of compliance with the performance objectives required by

DOE Order 5820.2A. Therefore, DOE has conservatively assumed that groundwater concentrations as a

result of radioactive releases from the RCRA-pemrhted vaults mrd all other low-level waste disposal

facilities (vaults and slit trenches) would remain within the DOE performance objective of 4 millirem per

year adopted by DOE in Order 5400.5.

In summary, effects on groundwater for alternative A – expected waste forecast would be very small and

similar to the effects discussed under the no-action alternative.

Min. EXP. Ma,
No
Action

A

a

Q

4.2.3.2
c

~ ter Resources – ini urn Wa Forecast

For the minimum forecast, and as discussed in Section 4.1.3, releases to groundwater from the disposal

vaults would be improbable during active maintenance; however, releases could eventually occur after

the loss of institutional control and degradation of the vaults. Impacts from the disposal vaults would be

similar to the effects under the no-action alternative (Section 4.1.3).

There would be four fewer additional low-activity and intermediate-level radioactive waste disposal

vaults (11 ) than under the no-action alternative (15). Impacts of disposal in these vaults are similar to the

impacts discussed in Section 4.1.3. Exceedance of the 4 millirem per year drinking water standard does

not occur for any radionuclide in shallow groundwater at any time after disposal (Toblin 1995).

For this forecast there would be limited direct disposal of radioactive waste by shallow land disposal (25

additional slit trenches). Eleven (11 ) of these slit trenches would be used for disposal of suspect soil and

have been evaluated using results from the previous Radiological Performance Assessment (Martin

Marietta, EG&G, and WSRC 1994). Under this waste forecast, modeling results indicate that none of

TC

TE

TC

TE

rc

TC
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the radionuclides analyzed wOuld at any time exceed DOES performance objective of 4 millirem per

year for drinking water. The remaining trenches would be tilled with stabilized waste forms

(e.g., ashcrete) subject to completion of performance assessments and demonstration of compliance with

the performance objectives required by DOE Order 5820.2A. Therefore, DOE has conservatively

assumed that groundwater concentrations as a result of radioactive releases from the RCRA-perm itted

vaults and all other low- level waste disposal facilities (vaults and slit trenches) would remain within the

DOE performance objective of 4 millirem per year adopted by DOE in Order 5400.5.

In summary, effects on groundwater for alternative A – minimum waste forecast would be sim ilar to the

effects under the no-action alternative (Section 4.1.3) and the effects for alternative A – expected waste

forecast.

Min.Exp.Ma,.
N. —
Act,..

A

a

“-m

4.2.3.3 Groundwater Resources – Maximum Waste Forecast
c

For the maximum forecast under alternative A, a total of 347 disposal vaults would have been

constructed by 2024. However, these vaults would have double liners and leak-detection and

Ieachate-collection systems, as required by RCRA (see Section 4, 1.3), Therefore, despite the large

number of vaults required, releases to groundwater would be improbable during active maintenance;

however, releases could eventually occur after loss of institutional control and degradation of the vaults.

Impacts from the RCRA-permitted disposal vaults would be similar to the effects under the no-action

alternative (Section 4, 1.3). Potential effects on groundwater resources due to the construction of RCRA-

pemritted disposal vaults would be similar to the potential effects due to the construction of mixed-waste

storage buildings under the no-action alternative discussed in Section 4.1.3.

There would be more than four times the number of low-activity and intermediate-level radioactive

waste disposal vaults (62) than under the no-action alternative (15). Predicted effects on groundwater

resources from low-activity and intermediate-level radioactive waste disposal vaults would be similar to

those effects under the no-action alternative (Section 4. 1.3); no radionuclide would exceed the 4 millirem

drinking water standard at any time after disposal (Toblin 1995),

For the maximum forecast, 644 additional slit trenches would be needed to support shallow land

disposal. Four hundred twenty six (426) of these slit would be used for disposal of suspect soil and have

been evaluated using results from the previous Radiological Performance Assessment (Martin Marietta,
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EG&G, and WSRC 1994). IJnder this waste forecast, modeling results indicate that none of the

radionucl ides analyzed would at any time exceed DOES performance objective of 4 millirem per year

from drinking water (Toblin 1995), The remaining trenches would be filled with stabilized waste forms

(e.g., ashcrete) subject to completion of performance assessments and demonstration of compliance with

the perfomrance objectives required by DOE Order 5820.2A, Therefore, DOE has conservative y

assumed that groundwater concentrations as a result of radioactive releases from the RCRA-permitted

vaults and all other low-level waste disposal facilities (vaults and slit trenches) would remain with tbe

DOE performance objective of 4 millirem per year adopted by DOE in Order 5400,5.

In summary, predicted impacts to groundwater for alternative A - maximum waste forecast would be

similar to those under the no-action alternative (Section 4. 1,3) and alternative A – expected waste

forecast (Section 4.2.3. 1).

4.2.4 SURFACE WATER

Min. Exp. Mu,
No m
A.t).n

A

m

4.2.4.1
B

c

RESOURCES

Surface Water Resour ces – Exr)ected Waste Forecast

The impacts of the alternatives can be compared by examining the pollutants that would be introduced to

the surface waters. The effect of alternative A – expected waste forecast on SRS streams would not

differ from present effects, except that flow rates of the discharged treated wastewater would increase

slightly.

As discussed in Section 4.1.4, construction of facilities would require sedimentation and erosion control

plans to prevent adverse effects to streams by silt, oil/grease, or other pollutants that could occur in

runoff. Regular inspection of the implementation of these plans would be performed as outlined in

Section 4.1.4. After facilities were operating, they would be included in the S~ Stormwater Pollution

Prevention Plan, and erosion and pollution control measures would be implemented as indicated in this

plan.

For alternative A – expected waste forecast, the M-Area Air Stripper, the M-Area Dilute Effluent

Treatment Facility, and the F/H-Area Effluent Treatment Facility would receive the same additional

wastewater flows for treatment as those received in the no-action alternative. Each of these facilities has

the design capacity to treat the additional flows and maintain discharge levels in compliance with

TC

TE

TC

I TE

TC
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established pemr it conditions. The treated effluent from these facilities would, as explained in

Section 4.1.4, continue to have little, if any, impact to receiving streams. Radionuclide concentrations

would be tbe same as those reported for the no-action alternative. Drinking water doses due to

stormwater infiltrating the vaults and trenches and draining to surface water would be many times lower

than regulatory standards (Toblin 1995).

The Replacement High-Level Waste Evaporator (as noted under the no-action alternative) would

evaporate the liquid waste from the high-level waste tanks in the F- and H-Area tank farms. It would be

used in the same manner as the present F- and H-Area evaporators, with the distillate being sent to the

F/H-Area Effluent Treatment Faci Iity for treatment prior to being discharged to Upper Three Runs, The

concentrate from the evaporator would be sent to the Defense Waste Processing Facility for vitrification.

Since the Replacement High Level Waste Evaporator would be used in the same manner as the existing

evaporators and would produce a distillate similar in composition to the present distillate, the effect of

the F/H-Area Effluent Treatment Facility effluent on Upper Three Runs would be the same as it is now.

Wastewater from the containment building would be transferred to the Consolidated Incineration Facility

for treatment, The containment building would not discharge to a stream.

Wastewater discharges would not occur from the mobile soil sort facility under this alternative.

Min, EXP M,,.
N. n
A.,,.”

A

B

cm 4.2.4.2 Su rface Water Res ources – Minimum Waste Forecast

The M-Area Dilute Effluent Treatment Facility would receive the same additional wastewater flow for

treatment as under the no-action alternative, The M-Area Air Stripper and the F/H-Area Effluent

Treatment Facility would each receive approximate y 0,4 gallon (1,5 liters) per minute less than that sent

to each facility under the no-action alternative, As explained in Section 4,1.4, the treated effluent from

these facilities would continue to have little, if any, impact on receiving streams. Each facility has the

necessa~ capacity to treat the additional wastewater and maintain discharges in compliance with

established permit conditions. Also, because of less waste disposal, groundwater discharging to surface

water would have a very small impact (Toblin 1995), Drinking water doses due to stormwater

infiltrating waste disposal vaults a“d trenches and draining to surface waters would be many times lower

than regulatory standards.
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As discussed in Section 4.1.4, erosion and sedimentation control plans would be prepared and

implemented for the construction projects, and the operators of the facilities would be required to abide

by the SRS Pollution Prevention Plan.

Min. Exp, Max.
N.
Action

A

B

as

4.2.4.3 rfce Wtr R r~
c

Storage and disposal facilities would be as described in Section 4,2,4,1. Surface waters would not be

affected by operation of these facilities.

For the maximum waste forecast, wastewater from the containment building would not be transferred to

the Consolidated Incineration Facility because that facility could not handle the increased volume. A

new wastewater treatment facility would be installed to treat this wastewater to meet outfall discharge

limits established by SCDHEC. The average flow rate for this discharge would be approximately

11 liters (2.9 gallons) per minute. The dose to the offsite maximally exposed individual would be

2.1 x10-5 millirem (Appendix E). The flow of properly treated water would not affect the water quality

of the receiving stream,

The M-Area Air Stripper and the M-Area Dilute Effluent Treatment Facility would receive

approximately the same additional wastewater flOWSas under the no-action alternative. The F/H-Area

Effluent Treatment Facility would receive additional wastewater flow of 0.28 gallon (1. 1 liter) per

minute above that for the no-action alternative. The facilities have the capacity to treat the additional

flow.

Stormwater infiltrating the disposal vaults and trenches would drain to surface water at concentrations

many times less than regulatory standards (Toblin 1995), I TC

Erosion and sediment control during construction projects and pollution prevention plans after operations

begin would be required, as discussed in Section 4,1,4.
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4.2.5 AIR REsOURCES

Min. Exp. Max.
No n

TE

TE I

Action

.4

B

@

4.2.5.1 Air Resources – ExDected Waste F
c

0 recast

Impacts to air can be compared among the alternatives by evaluating the pollutants introduced to tbe air.

Under alternative A expected waste forecast, DOE would continue ongoing and planned waste treatment

activities and construct and operate the additional facilities identified in Section 4.2.1. Additional

nonradiological and radiological emissions would come from these facilities. Tbe resulting increases of

pollutant concentrations at and beyond the SRS boundary would be very small compared to existing

concentrations. Operations for alternative A – expected waste forecast would not exceed state or Federal

air quality standards.

4.2.5.1.1 Constriction

Potential impacts to air qual ity from construction activities would include fugitive dust (particulate

matter) and exhaust from earth-moving equipment. For this case, approximately 5.73x105 cubic meters

(7,5ox 105 cubic yards) of soil in E-Area would be moved. Fugitive dust emissions for alternative A -

expected waste forecast were estimated using the calculations described in Section 4.1.5.1.

Maximum SRS boundary-line concentrations of air pollutants from a year of average construction

activity are shown in Table 4-16. Tbe sum of the incremental increases of pollutant concentrations due

to construction and the existing baseline concentrations would be within both state and Federal air

quality standards.

4.2.5.1.2 Operations

In addition to the current emissions from SRS, nonradiological and radiological emissions would occur

due to the operation of new facilities such as the Defense Waste Processing Facility, including In-Tank

Precipitation; the M-Area Vendor Treatment Facility; the Consolidated Incineration Facil hy; the mixed

waste containment building; mixed waste soil sort facility; and the transuraDic waste characterization/

certification facility, Air emissions from facilities such as disposal vaults and mixed waste storage

buildirrgs would be very small.
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Table 4-16. Maximum SRS boundary-line concentrations resulting from a year of construction activities under alternative A (in micrograms per
cubic meter of air).

Average increaseb Baseline + increase

(vg/m3) SCDHECC as percent of standard

Averaging Baselinea standard

Pollutant time (P~m3) Expected Minimum Maximum (Pg/m3) Expected Minimum Maximum

Nitrogen oxides 1 year 14 0.01 <o.oid 0.02 100 14 14 14

Sulfur dioxide 3 hours

24 hours

1 year

Carbon monoxide 1 hour

8 hours

Total suspended 1 year

particulate

Paniculate matter less 24 hours
than 10 microns in 1 year
diameter

a. Source: Stewan (1994).
b. Source: Hess (1 994a).
c. Source: SCDHEC ( 1976).

857 37.06
213 0.70

17 <0.01

171 769

22 54

43 0.01

85 2.7 I
25 0.02

17.61
0.34

<0.01

394

62

0.01

I .30
0.01

414
7.82

<0.01

7,751

1,177

0.06

28.00
0.09

1,300
365

80

4.OX1O4

1.0XI04

75

150
50

69 67 98
59 58 60 I21 21 21

2 1 20

1 1 12

TC
57 57 57

59 58 75
50 50 50

d, < is read as ,,less than.”
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According to the rationale provided about similar facil ities contained in Section 4.1.5.2, increases in

maximum boundary-line concentrations of pollutants would not result from the continued operation of

the F- and H-Area tank farm evaporators, the F/H-Area Effluent Treatment Facility, the scrap-lead

melter, solvent distillation units, tbe silver recovery unit, tbe Organic Waste Storage Tank, Savannah

River Technology Center ion exchange process, low-level waste compactors, or the M-Area Air Stripper.

Additional emissions from the M-Area Air Stripper and the F/H-Area Effluent Treatment Facility would

be very small, as addressed in Section 4.1.5.2.

Norrradiological Air Emissions Impacts

Maximum ground-level concentrations for nonradiological air pollutants were determined from the

Industrial Source Complex Version 2 Dispersion Model using maximum potential emissions from all tbe

facilities included in alternative A (Stewart 1994). Tbe bases for calculating the dispersion of toxic

substances that are carcinogenic are presented in Section 4.1.5.2. Modeled air toxic concentrations for

carcinogens are based on an annual averaging period and are presented in Section 4.2.12.2.2. The

methodology for calculating an annual averaging period is presented in Section 4,1.5.2.1. Air dispersion

modeling was performed using calculated emission rates for facilities not yet operating and actual 1990

emission levels for facilities currently operating (Stewart 1994).

The following facilities were incorporated in the modeling analysis for alternative A air dispersion: the

Consolidated Incineration Facility, including the ashcrete storage silo, the ashcrete hopper duct, and the

asbcrete mixer; four new solvent tanks at the Consolidated Incineration Facility; the Defense Waste

Processing Facility, including In-Tank Precipitation; the M-Area Vendor Treatment Facility; the mixed

waste containment building; the transuranic \\,aste characterization/certification facility; hazardous waste

storage faci Iities; and mixed waste storage facilities.

Emissions of air toxics would be very small. Maximum bounda~-line concentrations for air toxics

emanating from SRS sources, including the Consolidated Incineration Facility and the Defense Waste

Processing Facility, would be well below regulatory standards and are presented in the SCDHEC

Regulation No. 62.5 Starrdurd No. 2 and Standard No. 8 Compliance Modeling Input/Output Data.

The Savannah R)ver Technology Center laboratory’s liquid waste and the E-Area vaults would have very

small air emissions, as described in Section 4,1.5,2,
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Table 4-17 shows the increase in maximum ground-level concentrations at the SRS bounda~ for

nonradiological air pollutants due to treating the expected, minimum, and maximum waste forecasts

under alternative A.

Concentrations at the SRS boundary would be within both state and Federal ambient air quality

regulations, Minimal health effects would occur to the public due to routine emissions.

Offsite lead decontamination operations (described in Appendix B.2 1) would result in a maximum

ground-level 3-month concentration of 0.008 micrograms per cubic meter for all alternatives and

forecasts, less than tbe 0,011 micrograms per cubic meter background concentrations of lead in the SRS

area (EPA 1990). Both the concentrations at the offsite facility and at SRS are less than 1 percent of the

SCDHEC regulatory standard (SCDHEC 1976). Impacts would be very small,

l-c

Radiological Air Emissions Impacts I l-E

Offsite maximally exposed individual and population doses were determined for atmospheric releases

resulting from routine operations under alternative A. The major sources of radionuclides would be the

Consolidated Incineration Facility (mixed waste only), the transuranic waste characterization/

certification facility, and the F/H-Area Effluent Treatment Facility. Other facilities with radiological

releases would be tbe M-Area Vendor Treatment Facility, the mixed waste containment building, and the

soil sort facility.

SRS-specitic computer codes MAXIGASP and POPGASP were used to deternrine the maximum

individual dose snd the dose to the population within an 80-kilometer (50-mile) radius of SRS

respectively, from routine atmospheric releases. See Appendix E for detailed facility-specific isotopic

and dose data.

Table 4-18 shows the dose to the offsite maximally exposed individual and the population from

atmospheric pathways. The calculated maximum committed effective annual dose equivalent (see

glossary for definitions of dose, dose equivalent, effective dose, and committed effective dose

equivalent) to a hypothetical individual would be 0.011 millirem (Chesney 1995), which is 1,000 times

less than the annual dose limit of 10 millirem from SRS atmospheric releases, In comparison, an

individual living near SRS receives a dose of 0.25 millirem from all current SRS releases of radioactivity

TE

LO04-0I

TE

TC

(Arnett 1994). The 0.011 millirem annual dose is greater than the 1.3x 10-4 millirem dose shown for the I TC

no-action alternative.
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Table 4-17. Changes in maximum ground-level concentrations of air pollutants at the SRS boundary for alternative A – expected, minimum,

and maximum waste forecasts (micrograms per cubic meter of air).

Existing Regulatory Background
Averaging sources standards concentration Increase in concentration (pg/m3) Percent of standarde

Pol Iutarrt time (P~m3)*b (pg/m3)c (p4m3)d Expectedb Minimum Maximum Expected Minimum Maximum

I Nitrogerr oxides 1 year 6 100 8 0.46 0.46 0.47 14 14

Sulfur dioxides 3 hours 823
TC 24 hours 196

1 year 14

ICarbon monoxide 1 hour 171

8 hours 22

Total suspended I year 13
particulate

Particulate matter 24 hoursF 51
% Iessthan 10 microns I year 3

in diameter

Lead 3 months 4.OXIo-4

Gaseous fluorides 12 hours 2
(as hydrogen 24 hours 1
fluoride)

1 week 0.4
1 month o. I

1,300
365

80

40,000

10,000

75

150
50

1.50

3.70
2.90

1.60

0.80

34
17
3

NAf

NA

30

34
22

0.01

NA
NA

NA

NA

3.78 3.78 3.79
0.69 0.69 0.69
0.23 0.23 0.23

22.93 22.93 22.93

5.37 5.37 5.37

2.01 2.01 2.01

4.61 4.61 4,61
0.10 0.10 0.10

8.OXIO-6 4.9x I0-6 6.2x I0-6

0.00187 0.00187 0.00187

9.3XI0-4 9.3XI0-4 9.3xl&4

3.5XI0-4 3.5XI0-4 3.5XI0-4
9.OXIO-5 9.OX1O-5 9,0XI0-5

a. Micrograms percubic meter of air.

b. Source: Stewart (1994).

c. Source: SCDHEC (1976).
d. Source: SCDHEC (1992).

TE I e. Percent ofstandard =lOOx(existing +background +increase) divided bytheregulato~ standard.

f. NA=rrot applicable.

66
59
22

0.5

0.3

60

60
50

0.8

54
35

25

13

14

66
59
22

0.5

0.3

60

60
50

0.8

54
35

25

13

66
59
22

0.5

0.3

60

60
50

0.8

54
35

25
13
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The annual dose to the population within 80 kilometers (50 miles) of SRS from treatment of the expected

amount of waste would be 0.56 person-rem, This dose is greater than the population dose of 2 .9x 10-4

for the no-action alternative. In comparison, the collective dose received by the same population from

natural sources of radiation is approximately 195,000 person-rem (Arnett, Karapatakis, and Mamatey

1994), Section 4.2.12.1.2 describes the potential health effects of these releases.

Table 4-18. Annual radiological doses to individuals and the population within 80 kilometers (50 miles)

of SRS from atmospheric pathways under alternative A.a

Offsite maximally Popukitionb
exposed individual dose dose

Waste forecast (millirem) (person-rem)
Expected waste forecast 0.011 0.56
Minimum waste forecast 0.0057 0.27
Maximum waste forecast 0.080 3.4

a. Source: Chesney (1995).
b. For atmospheric releases, the dose is to the population within 80 kilometers (50 miles) of SRS.

Min. EXP, Mu.
N.
Ac,)o.

A

B

Q

4.2.5.2 Air Resource s – Minimum Waste Forecast
c

4.2.5.2.1 Construction

Impacts were evaluated for the construction of storage, treatment, and disposal facilities listed in

Section 2.4.7. Maximum concentrations at tbe SRS boundary resulting from a year of average

construction activity are shown in Table 4-16 for alternative A – minimum waste forecast.

Construction-related emissions would yield SRS boundary-line concentrations less than both state and

Federal air quality standards.

4.2.5.2.2 Operations

Both radiological and nonradiological emission changes were determined for tbe same facilities listed in

Section 4.2.5.1.2. Air emissions would be less than those for the expected waste forecast.

Nonradiological Air Emission Impacts

Nonradiological air emissions would be only slightly less than those for the expected waste forecast.

Maximum SRSboundav-line concentrations arepresented in Table 4-l7. Modeled concentrations are

4-87

I TC

ITC

I TC



I

TC I

TC I

10 E~lS-0271
IUly 1995

similar to those shown for the expected waste forecast and under the no-action alternative (Table 4-17).

rotal concentrations would be less than applicable state and Federal ambient air quality standards.

Radiological Air Emission Impacts

Table 4-18 presents the dose to the offsite maximally exposed individual and the population due to

atmospheric releases. The calculated maximum committed annual dose equivalent to a hypothetical

individual is 0.0057 millirem (Chesney 1995), which is less than the dose for the expected waste forecast

and well below the annual dose limit of 10 millirem from SRS atmospheric releases.

The annual dose to the population within 80 kilometers (50 miles) of SRS would be 0.27 person-rem,

which is less than the population dose calculated for the expected waste forecast.

Mi.. Exp. Max.
N.
Action

A

a

B

4.2.5.3 Air Resources – Maximum Waste Forecast
c

Alternative A – maximum waste forecast would have greater air quality impacts than the expected waste

forecast.

4.2.5.3.1 Construction

Impacts were evaluated for the constructiorr of storage, treatment, and disposal facilities listed in

Section 2.4,7. Maximum concentrations at the SRS boundary resulting from a year of average

construction activity are presented in Table 4-16 for the maximum waste forecast. Construction-related

concentrations would yield SRS boundary concentrations less than both state and Federal air quality

standards.

4.2.5.3.2 Operations

Both radiological and nonradiological emissions increases were determined for the same facilities listed

in Section 4,2.5.1.2. Air emissions would be greater than in the expected waste forecast therefore,

impacts to air quality would be greater, However, they would remain within state and Federal ambient

air quality standards.
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[ ‘rEIIonraalo[oglcal Alr Emissions Impacts

Nonradiological air emissions would be slightly higher than those associated with the expected waste

forecast, Maximum concentrations at the SRS boundary are presented in Table 4-17, Modeled

concentrations are similar to those for the expected waste forecast, Cumulative concentrations would be

below applicable state and Federal ambient air quality standards.

Radiological Air Emissions Impacts

Offsite maximally exposed individual and population doses were determined for atmospheric releases

resulting from routine operations at the facilities identified in Section 4.2.5.1.2.

Table 4-18 shows the dose to the offsite maximally exposed individual and to the population due to

atmospheric releases. The calculated maximum committed annual dose equivalent to a hypothetical

individual is 0.080 millirem (Chesney 1995), which would be greater than the dose from the expected

waste forecast but well below the annual dose limit of 10 millirem from SRS atmospheric releases.

The annual dose to the population within 80 kilometers (50 miles) of SRS would be 3.4 person-rem,

which would be greater than the population dose calculated for the expected waste forecast. Section

4.2,12,1.2 describes the potential health effects of these releases,

4.2.6 ECOLOGICAL RESOURCES

Min. EXP. Max
N.
Acli..

A

B

@

4.2.6.1
c

Ecological Resoar ces – EXDected Waste Forecast

Construction of new waste treatment, storage, and disposal facilities for alternative A – expected waste

forecast would result intheclearing andgrading ofundisturbed areas. (These areas aregiven in acres;

toconvert tosquare kilometers, multiply by O.004047.) Sixty-four acres ofwoodland would be cleared

andgraded by2006and an additional 32acres would beneeded by2024, as follows:

. 27acres ofloblolly pine planted in 1987

. 15acres ofwhite oak, redoak, andhickory regeneratedin 1922

. 18acres oflongleafpine regenerated in 1922, 1931,0r 1936
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. 4 acres from which mixed pine/hardwood was recently harvested

. 20 acres of Ioblolly pine planted in 1987 would be cleared between 2007 and 2024

. 3 acres of Ioblolly pine planted in 1946 would be cleared between 2007 and 2024

. 9 acres of longleaf pine planted in 1988 would be cleared between 2007 and 2024

Effects on the ecological resources are described in Section 4. 1.6; however, because less land would be

required for this case (96 acres versus 160 under the no-action alternative), the overall impact due to loss

of habitat would be less. For example, fewer animals would be displaced or destroyed.

Min. EXP. Max
N. _
Ac[ion

A

a

“m

4.2.6.2 “= 1Resources – Minimum Waste Forecast
c

Approximately 73 acres of undeveloped land located between the M-Line railroad and the E-Area

expansion and extending northwest of F-Area would be required. Because less undeveloped land would

he required under this waste forecast, impacts to the ecological resources of the area would be slightly

less than for the expected waste forecast.

Min.E*P. Max.
No
Ac!ion

A

B

@ ‘cO-

4.2.6.3 logical Resources – Max
c

imum Waste Forecast

Approximately 184 acres of undeveloped land located between the M-Line railroad and the developed

portion of E-Area and extending northwest of F-Area would be required for the maximum waste

forecast. By 2006, an additional 802 acres of undeveloped land in an undetermined location would also

be required. Impacts to the ecological resources of SRS under this forecast would be approximately

7 times greater than the impacts described in Section 4,1,6 due to the greater acreage required. For

example, many more animals would be destroyed or displaced during clearing of this much land. Loss of

cover from several hundred acres in a watershed can alter the water chemistry of the creeks in the

drainage, which in turn could influence the kinds of organisms that live in the streams.

Wetlands constitute nearly 21 percent of SRS (DOE 1991). Should the maximum amount of waste be

treated, and 802 acres of additional land be required, it is probable that some sites needed for the

expansion could contain wetlands. Additionally, a large portion of SRS soils are on steep slopes and
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highly erodible, with conditions so difficult to overcome that special facility designs, substantial

increases in construction costs, and increased maintenance costs would be required (WSRC 1994c),

Soils on the steep slopes adjacent to E-Area would be avoided under all alternatives due to these

construction and maintenance problems, It is likely that a portion of a site selected for additional waste

management construction would contain some unsuitable soils. Threatened and endange~d species and

significant historic and pre-historic cultural resources are also found throughout SRS and could occur on

portions of any site selected for additional waste management facilities, Because of these

considerations, it is likely that a tract of land substantially larger than 802 acres would be needed to

provide tbe required acreage. Threatened and endangered species surveys and floodplains and wetland

assessments would be required before final site selection.

I TC

4.2.7 LAND USE

M,”, EXP. Mm.
N.
Act)on

.4

@

4.2.7.1 Land Use – Exr)ected Wast e Forecast
a

c

DOE would use approximately 0.52 square kilometer (64 acres of undeveloped; 65 acres of developed)

land in E-Area through 2006 for activities associated with alternative A – expected waste forecast. By TC

2024, 0.61 square kilometer ( 152 acres) would be required, about 89 acres less than under the no-action

alternative. SRS has about 181,000 acres of undeveloped land, which includes wetlands and other areas

that cannot be developed, and 17,000 acres of developed land.

Activities associated with alternative A would not affect current SRS land-use plans; E-Area was

designated as an area for nuclear facilities in the draft 1994 Land-Use Baseline Report. Furthermore, no

part of E-Area has been identified as a potential site for future new missions. According to the FY 1994

Dra~t Sire Development Plan, proposed future land management plans specify that E-Area should be

characterized and remediated for environmental contamination in its entirety, if necessary. Decisions on

future SRS land uses will be made by DOE through the site development, land-use, and future-use

planning processes, including public input through avenues such as the Citizens Advisory Board,
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Min. EXP. Mat.
v.
4ction

A

@

4.2.7.2 Land Use – Minimum Waste Fo recast

B

c

Activities associated with alternative A – minimum waste forecast would not affect current SRS land

uses. By 2024, approximately 0.44 square kilometer (108 acres; slightly less acreage than would be

required in tbe expected waste forecast) in E-Area would be used for the facilities described in

Section 4.2.1.

Min. EXP, Max.
N. n
Action

A

B

m

4.2.7.3 Land Use – Maximum Wast
c

e Forecast

Activities associated with alternative A – maximum waste forecast would not affect current SRS land

uses. By 2006, DOE would need a total of 1.03 square kilometers (254 acres) in E-Area and 3.24 square

kilometers (802 acres) elsewhere for the facilities described in Section 4.2.1. This acreage is nearly

10 times the land that would be required for the expected or minimum waste forecast, but less than

1 percent of the total undeveloped land on SRS (DOE 1993d), However, considerably more acreage than

this may be affected (see Section 4,2.6.3). Current land uses in E-Area would not be impacted. Tbe

location of tbe 3.24 square kilometers (802 acres) outside of E-Area has not been identified and the site

selection would involve further impact analyses. However, DOE would minimize the impact of clearing

3.24 square kilometers (802 acres) by locating these facilities within the central industrialized portion of

SRS, as described in Section 2,1.2 and shown in Figure 2-1,

4.2.8 SOCIOECONOMIC

This section describes tbe potential effects of implementing alternative A on the socioeconomic

resources intheregion ofinfluence discussed in Section 3.8. This assessment is based on the estimated

construction and operations employment required to implement this alternative.
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Min. EXP, Max
N.
A<lion

A

B

@

4.2.8.1

c

i~ n mics –

4.2.8.1.1 Construction

Table 4-19 shows the estimated construction employment associated with the expected waste forecast for

this alternative. DOE anticipates that construction employment would peak during 2003 through 2005

with approximately 80 jobs, 30 more jobs than during peak employment under the no-action alternative.

This employment demand represents much less than 1 percent of the forecast employment in 2005.

Given the normal fluctuation of employment in the construction industry, DOE does not expect a net

change in regional construction employment from implementation of this forecast. Given no net change

in employment, neither the population nor personal income in the region would change. As a result,

socioeconomic resources would not be affected.

4.2.8.1.2 Operations

Operations employment associated with implementation of the expected waste forecast under this

alternative is expected to peak from 2008 through 2018 with an estimated 2,560 jobs, 110 more jobs than

during peak employment under the no-action alternative. This employment demand represents less than

1 percent of the forecast employment in 2015 (see Chapter 3) and approximately 12 percent of 1995 SRS

employment. DOE believes these jobs would be tilled from the existing SRS workforce. Thus, DOE

anticipates that socioeconomic resources would not be affected by changes in operations employment.

Min. EXP. Max
No
Action

A

B

@

4.2.8.2 Socioeconomic – M~ Waste Forecast
c

4.2.8.2.1 Construction

Construction employment associated with the minimum waste forecast under this alternative would be

slightly less than that for the expected waste forecast and would peak during 2003 through 2005 with

TC

TC

approximately 70 jObs, which rePresents much less than 1 percent Of the forecast employment in 2005. I TC

Socioeconomic resources in the region would not be affected.
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Table 4-19. Estimated construction and operations employment for alternative A – expected, minimum,

and maximum waste forecasts.a

Waste Forecast

Minimum Expected Maximumb

Year Construction Operations Construction ODeratiOns Construction

1995 20 920 50 i,650

1996 20 1,150 30 1,920

1997 20 1,150 30 1,920

I998 20 1,150 40 2,060

I999 20 1,150 40 2,170

2000 20 1,230 40 2,280

2001 20 1,230 40 2,280
2002 30 1,310 60 2>330

2003 70 1,350 80 2,330
2004 70 1,350 80 2,330
2005 70 1,350 80 2,330

2006 40 1,430 60 2,270
2007 20 1,390 40 2,190
2008 20 I ,680 40 2,560
2009 20 1,610 40 2,560
2010 20 1,610 40 2,560
2011 20 I,61O 40 2,560
2012 20 1,610 40 2,560
2013 20 1,610 40 2,560
2014 20 I,61O 40 2,560
2015 20 1,610 40 2,560
2016 20 1,610 40 2,560
2017 20 1,610 40 2,560
2018 20 1,610 40 2,560
2019 20 1,310 40 2,190
2020 20 1>310 40 2,190
2021 20 1,310 40 2,190
2022 20 1,310 40 2,190
2023 20 I,31O 40 2,190
2024 20 I,31O 40 2,190

a. Source: Hess (1995a, b).

b. Operations employment for the maximum waste forecast is provided in Table 4-20.

290

80
80

I90
190

I90
190
230

260
260

260
210

80
160
160
160

160
160
160

160
160
160

160
160

80
80
80

80
80

80

4.2.8.2.2 Operations

Operations employment associated with implementation of the minimum waste forecast is expected to

peak in the year 2008 with an estimated 1,680 jobs, 880 fewer jobs than for the expected waste forecast.

This employment demand represents less than 1 percent of the forecast employment in 2008 and

approximately 8 percent Of 1995 SRS employment. DOE believes these jobs would be filled from the

4-94



DOE/EIS-0271
July 1995

existing SRS workforce and anticipates that socioeconomic resources from changes in operations

employment would not be affected.

M!.. EXP. Max
N“ —.
Aclion

A

B

@

4.2.8.3 Socioecon “ –~
c

4.2.8.3.1 Construction

Construction employment associated with alternative A – maximum waste forecast would be greater than

that for the expected waste forecast and would peak during 2003 through 2005 with approximately 260

jobs, which represents much less than 1 percent of the forecast employment in 2005. DOE does not

expect a net change in regional construction employment from implementation of this case. As a result,

socioeconomic resources in the region would not be affected.

4.2.8.3.2 Operations

Operations employment associated with implementation of alternative A – maximum waste forecast is

expected to peak during 2002 through 2005 with an estimated 11,200 jobs (Table 4-20), which represents

4 percent of the forecast employment in 2005 and approximately 56 percent of 1995 SRS employment.

DOE assumes that approximately 50 percent of the total SRS workforce would be available to support

the implementation of this case. If DOE transfers 50 percent of the SRS workforce, an additional 3,300

new employees would still be required during the peak years. Based on the number of new jobs

predicted, DOE calculated changes in regional employment, population, and personal income using the

Economic-Demographic Forecasting and Simulation Model developed for the six-county region of

influence (Treyz, Rickman, and Shao 1992).

Results of the modeling indicate that the peak regional employment change would occur in 2002 with a

total of approximately 7,540 new jobs (Table 4-2 I ) (HNUS 199Sb). This would represent a 3 percent

increase in baseline regional employment and would have a substantial positive impact on the regional

economy.

Potential changes in regional population would lag behind the peak change in employment because of

migration lags and also because in-migrants may have children after they move into the area. As a result,

the maximum change in population would occur in 2005 with an estimated 12,900 additional people in
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the six-county region (HNUS 1995b). This increase is approximately 2.7 percent above the baseline

regional population forecast (Table 4-2 1) and could affect the demand for community resources and

services such as housing, schools, police, health care, and fire protection.

Table 4-20. Estimated new operations jobs required to support the alternative A – maximum waste

forecast,a

SRS employment available Total operations employment for

Projected total SRS for waste management the alternative A- maximum waste

Year employment activities forecast New hiresc
I995 20.000 10.000 2.620 0
1996 ;5;800
1997 15,800
1998 15,800
I999 15,800
2000 15,800
2001 15,800
2002 15,800
2003 15,800
2004 15,800
2005 15,800
2006 15,800
2007 15,800
2008 15,800
2009 15,800
2010 15,800
2011 15,800
2012 15,800
2013 15,800
2014 15,800
2015 15,800
2016 15,800
2017 !5,800
2018 15,800
2019 15,800
2020 15,800
2021 15,800
2022 15,800
2023 15,800
2024 15,800

a. Source: Hess (1995a, b).

7;900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900

4;420
4,730

10,200
10,490
10,510
10,510
11,200
I 1,200
11,200
11,200
10,040
4,600
9,060
9,060
9,060
9,060
9,060
9>060
9,060
9,060
9,060
9,060
9,060
4,600
4,600
4,600
4,600
4,600
4,600

0
0

2,300
2,590
2,610
2,610
3,300
3,300
3,300
3,300
2,140

0
1,160
1,160
1,160
1,160
1,160
1,160
1,160
1,160
1,160
1,160
1,160

0
0
0
0
0
0

b. DOE assumed that approximately 50 percent of the total SRS workforce would be available to support waste
management activities.

c. New hires are calculated by comparing tbe required employment (column 4) to available employment
(column 3); new hires would be needed only in those years when required employment exceeds available
employees,
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Table 4-21. Changes in employment, population, and personal income for alternative A – maximum waste forecast,a

Change in
Change in

Net .ha”g. in Percent change Change in Percent change cegionai personal Percent change
indirect regional total regional in regional regional in regional income in regional

Year New hiresb emvlovmentc employment employment population population (millions) personal income

1998

I999

2000

200 I

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

.

2,300 3,300 5,600 2.26 1,960 0.42 270 2.6o

2,590

2,610

2,610

3,300

3,300

3,300

3,300

2,140

0

1,160

1,160

1,160

1,160

1,160

1,160

1,160

1,160

1,160

1,160

1,160

3,640

3,490

3,330

4>240

4,100

3,990

3,920

2,170

3,060

760

910

1,070

I ,220

1,340

1,450

1,530

1,600

1,650

1,6g0

1,710

6,230

6,100

5,940

7,540

7,400

7,290

7,220

4,310

3,060

1,920

2,070

2,230

2,380

2,500

2,610

2,690

2,760

2,810

2,840

2,870

2.49

2.41

2.32

2.92

2.83

2.76

2.70

1.60

1.13

0.71

0.76

0.82

0.87

0.91

0.95

0.98

1.01

I .03

I .04

I .05

4,600

6,380

7,770

9,460

1I ,020

f2,080

12,900

12,490

11,270

9,880

8,690

7,850

7, I 70

6,630

6,200

5,850

5,560

5,310

5, I 00

4>920

0.97

I.34

1,63

1.98

2.30

2.52

2.69

2.60

2.34

2.04

1.79

1,61

I.47

1.35

1.26

1.18

1.t2

1.06

I.02

0.98

340

370

390

520

550

580

610

430

340

240

240

250

260

280

310

330

360

380

410

440

3.09

3,18

3.16

3,9g

3.96

3,94

3.91

2.59

1.92

1.27

1.20

1.17

1.15

1,[7

I .22

I .22

1,25

1.25

1.27

1.29

a. Source: Hess ( 1995a, b); ~US ( 1995b).
b. From Table 4-20.

c. Change in employment related to changes in population.
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Potential changes in total personal income would peak in 2005 with a$610 million increase over forecast

income levels for that year (HNUS 1995b). This would be a 4 percent increase over baseline income

levels (Table 4-2 l) and would have a substantial, positive effect on the regional economy.

4.2.9 CULTURALRESOURCES

This section discusses the effect of alternative A on cultural resources.

Min. EXP. Max,
No
Action

A

a

@

4.2.9.1
c

Cultural Resource s – Exoecte d Waste Forecast

Waste treatment, storage, and disposal facilities would be constructed within the currently developed

portion of E-Area, to the north and notihwest of this area, and to the northwest of F-Area (see

Figures 4-13 and 4-14),

Construction within the developed and fenced portion of E-Area would not affect cultural or

archaeological resources because this area has been previously disturbed.

Two small areas of unsurveyed land to the east and northeast of the current] y developed portion of

E-Area that would be used for the construction of sediment ponds (see Figure 4-5) would be surveyed

before beginning construction. Ifimpotiant resources were discovered, DOEwould avoid them or

remove them,

Construction of the RCRA-permitted disposal vaults to the nofihwest of the currently developed portion

of E-Area (see Figure 4-13) would not affect archaeological resources because when this area was

surveyed important sites were not discovered,

Archaeological sites intbearea ofexpansion could beimpacted asdescribed in Section 4.l.9. If this

occurred, DOE would protect these resources as described in Section 4.1.9,
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Min. E*P, Mu,
No
Action

A

B

@ CU’tu

4.2.9.2 ral Resources – Minimum Waste Fo recast

c

Construction of new waste management storage facilities for this forecast would require approximately

0.18 fewer square kilometer (44 fewer acres) than that for the expected waste forecast. Although the

precise configuration of facilities is currently undetermined, construction would take place within

previously disturbed parts of E-Area.

I Tc

As discussed in Section 4.2,9.1, construction within the developed and fenced portion of E-Area or to the

northwest of this area would not have an effect on archaeological resources. Before construction would

begin in the undeveloped area northwest of F-Area, the Savannah River Archaeology Research Program

and DOE would complete the consultation process with the State Historic Preservation Officer and

develop mitigation action plans to ensure that important archaeological resources would be protected and

preserved (Sassaman 1994)

Min. Exp, Max.
No
Action

A

a

@

4.2.9.3
c

~ ximum Wa recast

Construction of new waste management storage, treatment, and disposal facilities for this forecast would

require approximately 4.27 square kilometers (1,056 acres), 3.66 kilometers (904 acres) more than for I ‘rC

the expected waste forecast. Some of the new facilities would be sited within E-Are~ however, DOE

would need an estimated additional 3.24 square kilometers (802 acres) outside of E-Area. I ‘rC

Construction within the developed and fenced portion of E-Area or to the rrmthwest of this area would be

preceded by consultation with the State Historic Preservation Officer and the development of a

mitigation plan to ensure that archaeological resources would be protected.

Until DOE determines the precise location of the additional 3.24 square kilometers (802 acres) that I Tc

would be used outside of E-Area, effects on cultural resources cannot be predicted. The potential

disturbance of important cultural resources would be proportional to the amount of land disturbed,

However, in compliance with the Programmatic Memorandum of Agreement, DOE would survey areas
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proposed for new facilities prior tO disturbance. If important resources were discovered, DOE would

avoid or remove them.

M,”, Exp. Max.
No
Action

A

@

4.2.10 AESTHETICS AND SCENIC RESOURCES-EXPECTED,

1% MINIMUM, AND MAXIMUM WASTE FORECASTS
c

Activities associated with alternative A – expected, minimum, and maximum waste forecasts would not

adversely affect scenic resources or aesthetics. E-Area is already dedicated to industrial use. In all

cases, new construction would not be visible from off SRS or from public access roads on SRS. The new

facilities would not produce emissions that would be visible or that would indirectly reduce visibility.

4.2.11 TRAFFIC AND TRANSPORTATION

4.2.11.1 _

Min. Exp. Max,
No n
4.,,0.

A

B

m

4,2.11.1.1 Traffic – Expected Waste Forecast
c

rhe additional traffic under alternative A – expected waste forecast (Table 4-22) would result from

construction activities, The increase would be greatest in 2003, when the greatest number of people

would be employed. In the table, the additional traffic is distributed among offsite roads based on the

percentage of baseline traffic each road carries. Traffic on all roads would remain within design

capacity, and the effects of increased traffic would be very small,

Additional truck traffic due to increased construction activities was estimated to be fewer than It) trucks

per day for all alternatives (Hess 1994d), DOE would not expect this increase in construction-related

truck traffic during nnrmal working hours to adversely affect traffic; therefore, it will not be discussed in

subsequent sections.

For the expected waste forecast, there would be two additional waste shipments per day over the

no-action estimates (Table 4-23). This would be due to shipments of stabilized ash and blowdown from
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the Consolidated Incineration Facility to disposal facilities. DOE would not expect the additional truck

traffic during normal working hours to adversely affect traffic. Numbers of shipments assumed under

each alternative are given in Tables E.3- 1 through E.3-3,

Table 4-22. Number of vehicles per hour during peak hours under alternative A,

TE

No-action
altemat ive Waste Forecast

Design capacity (Percentage of
Road (vehicles per hour) design capacity) Minimum Expected Maximum

Offsite (percentage of design capaci~)

Sc 19 3,000b 2,821(94) 2,83 1(94) 2,837(95) 2,9 17(97) r
SC 125 3,200b 2,720(85) 2,730(85) 2,736(85) 2,812(88) i Tc

Sc 57 2,100b 706(33) 707(34) 709(34) 729(35)

Onsite
Road Eat 2.300c 788434) 809T35) 824T36) 999<43)
E-Area

. . .

a, Number in parentheses represents percentage of design capacity.
b. Adapted from Smith (1989).
c, Adapted from TRR (1985).
d. Includes baseline PIUSthe maximum number (47) of construction workers (Hess 1995a, b).
e. Includes baseline plus the maximum number (68 for the minimum, 83 for the expected, and 258 for the

maximum waste forecast) of construction workers (Hess 1995a, b).

Table 4-23. SRS daily hazardous and radioactive waste shipments by truck under alternative A,a
Change from no-action

Waste type 1994 no-action traff]ca Minimum Expected Maximum

Hazardous 14 -6 <lb 6

Low-level 7 -3 0 12
Mixed 8 -4 2 25

Trarrsuranicc I <1 <1 15

Total change NAd -13 2 58

Total shipments per day 30 17 32 88

TC

TC

a. Shipments per day To arrive at shipments per day, the total number of waste shipments estimated for the
30 years considered in this EIS was divided by 30 to determine estimated shipments per year. These numbers
were divided by 250, which represents working days in a calendar year, to determine shipments per day,
Supplemental data are provided in the traffic and transportation section of Appendix E.

b. Values less than I are treated as zero for purposes of comparison.
c. Includes mixed and nonmixed tmnsurarsic waste shipments.
d. NA = not applicable.
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Min. E.P, Mm.
NO _
Act,..

A

““mm 4.2.11.1.2 Traffic – Minimum Waste Forecast

TC I For the minimum waste forecast, there would be21 more vehicles than in the no-action alternative

during peak commuter hours (Table 4-22). Traffic on all roads would remain within design capacity.

The effects of traffic under this case would be very small. There would be 13 fewer waste shipments per

day compared to no-action estimates (Table 4-23). This decrease is due to smaller volumes of all types

of waste. The lower volume of truck traffic would result in a slightly positive effect on traffic.

M,.. EXP. Max.
No
Action

A

B

@

4.2.11.1.3 Traffic – Maximum Waste Forecast
c

TC

TC

TE I

As discussed in Section 4.1.11.1, the 1992 highway fatality rate of 2.3 per 100 million miles driven in

South Carolina provides a baseline estimate of 5.5 traffic fatalities annually. Under alternative A, the

largest increase in construction workers would occur for the maximum waste forecast(21 I more workers

than under the no-action alternative). These workers would be expected to drive 2.6 million miles

annually (2.1 million miles more than under the no-action alternative), which would result in less than

one additional traffic fatality per year.

Even with the addition of211 vehicles above the estimates under the no-action alternative, traffic on all

roads would remain within design carrying capacity; therefore, effects on traffic would be very small.

Depending on the areas to which these employees were assigned and the shifts they worked, DOE would

need to examine the design capacity of the affected roads.

Daily waste shipments would increase by 58 (Table 4-23), primarily due to overall increases in waste

volumes and shipment of stabilized ash and blowdown to disposal facilities. The shipments would

originate at various SRS locations (primarily F. and H-Areas) and teminate at the E-Area treatment and

disposal facilities. Shipments from the transuranic waste characterization/certification facility and

containment building would not affect traffic because these shipments would occur on a dedicated road

that would be upgraded to accommodate expected traffic flows, The additionof58 trucks during normal

working hours is expected to have very small adverse effects on traffic.
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4.2.11.2 ~ rtation

Min. E,.. Mm.
No
Action

A

@

4.2.11.2.1 Transportation – Expected Waste Forecast
B

c

Consequences from incident-free onsite transportation over 30 years under alternative A were based on

those under the no-action alternative, adjusted by the changes in the number of waste shipments (as a

result of changes in volumes of waste shipped). The percent change in dose from the no-action

alternative and corresponding health effects are shown in Table 4-24 for incident-free transportation.

Consequences of onsite transportation accidents for any given shipment are independent of the number

of shipments and are, therefore, the same as for the no-action alternative (Table 4-8).

Table 4-24. Annual dose (percent change from the no-action alternative) and associated excess latent
cancer fatalities from incident-free onsite transport of radioactive material for alternative A – expected
waste forecast.

Uninvolved workerb Uninvolved workers Involved workers
Wastea (rem) (person-rem) (person-rem)

Low-level 0.011 (o%) 2.0 (2%) 280 (94%)

Mixed 84x Io-5 (52%) 0.17 (36%) 5.3 (23%)
TC

See Appendix E for a list of waste streams which makeup each waste type. Dose is based on exposure to all I TCa.

b.
c.
d.
e.
f.

g

Transuranic L3xio-4 (0%) 9.5x Io-3 (o~.) o.15 (oY.)

Totalsc O.Olld 2.2e 290e
Excess latent 4.6x lo-6f 8.8x 10-4g O.lg
cancer fatalities

waste streams of a particular waste type. I
See Section 4.1.11.2 for descriptions of the receptors.
Totals were rounded to two significant figures.
Assumes the same individual bas maximal exposure to each waste Vpe (Appendix E) for a single year.
Dose from 1 yea of exposure to incident-free transportation of treatability groups (see Appendix E).
Additional probability of an excess latent cancer fatality.
Value eauals the total dose x the risk factor (0.0004 excess latent fatal cancers per person-rem).

Doses from incident-free offsite shipments of mixed wastes were calculated as in Section 4.1.11.2 using

calculated external dose rates 1 meter (3.3 feet) from the transport vehicle for each waste and package

type (HNUS 1995a). Additionally, occupational exposure time depends on the number of shipments and TE

how long it takes to load each transport vehicle. The results are shown in Table 4-25.
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Table 4-25. Annual dose and excess latent cancer fatalities from incident-free offsite transport of mixed

waste under alternative A – expected waste forecast.
Involved workersa Remote MEIb Remote population

Waste (person-rem) (rem) (person-rem)

Mixed 0.012C 3.2x 1o-8c 2,5x 10-3c

Excess latent cancer fatalities 4.8x10-6 1.6x10-lld I,3x1o-6

a. See Section 4.1.11.2 for descriptions of the receptors.
b. MEI=maximally exposed individual.

TC ] c. Dose fortheremote ME1assumes exposure toeachwaste inasingle year; forthepopulation, dose istheresult

ofexposureto 1 year ofincident-free banspoflation ofeachwaste (see Appendix E),
d. Additional probability ofanexcess latent fatal cancer.

Incident-Free Radiological Impacts

For the expected waste forecast, there would be increases in dose to all onsite receptors and in the

associated number of excess fatal cancers compared to the no-action alternative (Table 4-24) due to the

increased volume of mixed waste. Additionally, involved workers’ exposures would increase drse to their

exposure to the increased volume of low-level equipment shipped,

Transportation Accident Impacts

Refer to Sections 4.1.11 .2.2 and 4.1.11,2,3 for radiological and non radiological accident impacts,

respectively. The probability of an onsite accident involving low-level or mixed wastes would increase

or decrease compared to the no-action alternative depending on the volumes of wastes being shipped;

however, the consequences due to a particular accident would be the same as described in

Section 4,1.11 .2.2. Accident probabilities foronsite shipments remain thesame under allaltematives

and are summarized in Table 4-26, Impacts ofaccidents involving offsite shipments were calculated as

described in Section 4.1.11,2 .2. Theresults aresummarized in Table 4-27.

Table 4-26. Annual accident probabilities foronsite shipments forallaltematives andwaste forecasts,a

Waste forecast

Waste type Expected Minimum Maximum

Low-level 5.62x1 O-7 2.19x I0-7 7.7OX1O-7

Mixed 7,08x I0-5 I,78x1O-5 3.53 XI0-4

Transuranic 2.57x I0-6 1,79x I0-6 4,24x I0-5

a. The accident probabilities under the no-action alternative are the same as for the expected waste forecast. See
Appendix E for numbers of shipments,
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Table 4-27. Annual accident probability, doses associated with an accident, and excess latent cancer
fatalities from an accident during offsite transport of m ixed waste under alternative A.

Accident probabilities Remote population

Minimum Expected Maximum doses Number of latent
Waste forecast forecast forecast (person-rem) cancer fatalities

Mixed 4.6x1 o-4 1.IXIO-3 2.7x1 O-3 0.0047 2.4x I0-6

a. See Section 4.1.11.2 for description of rcceDtor.

The consequences and associated excess latent cancer fatalities from offsite shipments of mixed waste

under this alternative (Table 4-27) would be similar to the consequences to uninvolved workers under the

no-action alternative (Table 4-8). However, because of the small volume of waste shipped offsite, a high

consequence offsite accident would have less severe impacts than an onsite shipment,

Min. EXP, Mm.
No
Attic,”

A
&

4.2.11.2.2 Transportation – Minimum Waste Forecast

BI Ill

Incident-Free Radiological Impacts

For the minimum waste forecast, there would be decreases in dose (Table 4-28) to all onsite receptors

compared to those from the expected waste forecast due to the smaller volumes of all wastes shipped

onsite,

Table 4-28. Annual dose (percent change from the expected waste forecast) and associated excess latent
cancer fatalities from incident-free onsite transport of radioactive material for alternative A –minimum

waste forecast.

Uninvolved workerb Uninvolved workers Involved workers
Wastea (rem) (person-rem) (person-rem)

Low-level 0.0057 (49%) 0.98 (52%) 140 (51%) I
Mixed 3.2x 10-5 (62%) 0.067 (62%) 2.0 (620A)

Tmnsuranic 9.OXIO-5 (30%) 6.6x Io-3 (30%) 0.10 (30%)

Totalsc 5.8x10-3d I .oe I4oe

Excess latent cancer fatalities 2.3x lo-6f 4.2x lo-4g o.057g

b.
c.
d,
e.
f.

g.

TC

TC
TE

a. See Appendix E for a list of waste streams which makeup each waste VP. Dose is based on exposure to all

TE

waste streams of a particular waste type.
See Section 4. J. 11.2 for descriptions of receptors.
Totals rounded to two significant figures.
Assumes the same individual has maximal exposure to each waste type (Appendix E) for a single year..

Dose from 1year of exposure to incident-free tmuspor’tation of treatability groups (see Appendix E).

Additional probability of an excess fatal cancer.
Value equals the total dose x the risk factor (0.0004 excess latent fatal cancers per person-rem).
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For the minimum waste forecast, impacts from incident-free offsite transportation of radioactive

materials (Table 4-29) would be very small.

Table 4-29. Annual dose and excess latent cancer fatalities from incident-free offsite transport of mixed

waste for alternative A – minimum waste forecast.

Involved workersa Remote MEIb Remote population

Waste (person-rem) (rem) (person-rem)

I Mixed
TC

5.2x1w3C I.4x1o-8c I. IX1O-3C

Excess latent cancer fatalities 2.1x1 o-6 7.oxlo-12d 5.5 XI0-7

a. See Section 4.1.11.2 for descriptions of receptors.
b. MEI = maximally exposed individual.

TE \ C. Dose for the remote MEI assumes exposure to each waste in a year; for the population, dose is the result of
exposure to 1 year of incident-free transportation of treatability groups (see Appendix E).

d. Additional probability of an excess latent fatal cancer,

Transportation Accident Impacts

The probability of an onsite accident involving radioactive wastes would decrease slightly for the

minimum waste forecast (Table 4-26) because less waste would be shipped compared to the expected

waste forecast; however, the consequences due to an accident would be the same as described in

SectiOn 4.1.11 .2.2.

Effects of offsite accidents would be the same as for the expected waste forecast; however, the

probability of an offsite accident would decrease by about one-third compared to the expected waste

forecast because of the smaller volumes of wastes shipped (Table 4-27).

Min. EXP, Max.
NO
Action

A

B

@

4.2.11.2.3 Transportation – Maximum Waste Forecast
c

Incident-Free Radiological Impacts

For the maximum waste forecast, there would be large increases in dose to all receptors (Table 4-30) due

to the increases in volumes of al 1wastes shipped.

mixed waste (Table 4-3 1) would be very small.

Impacts from incident-free offsite transportation of
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Table 4-30. Annual dose (percent change from the expected waste forecast) and associated excess latent

cancer fatalities from incident-free onsite transport of radioactive material for alternative A – maximum

waste forecast.

Uninvolved workerb Uninvolved workers Involved workers

Wastea (rem) (person-rem) (person-rem)

Low-level 0,014 (27%) 2.8 (32%) 7.3 XI0- (155%) I
Mixed 3.3X10-4 (29 I%) 0.70 (300%) 24 (342%)

I

Tmnsuranic 0.0021 (1,550%) 0.16 (1,550%) 2.4 (1,550%)

Totalc o.o17d 3.7e 750e
Excess latent cancer 6.7x 10-6f 1.4x lo-3g o.3og

a. See Appendix Eforalistofwaste stieams which m&eupeachwaste~pe, Dose is based onexposure to all
waste streams of a particular waste type.

b. See Section 4,1.11 .2 fordescriptions of receptors.
c. Totals rounded totwosigniticant figures.
d. Assumes tiesame individual hasmaximum exposure toeachwaste ~pe(Appendix E) forasingle year.
e. Dose from 1 yearofexposure toincident-free transpofiation ofwaste (see Appendix E).
f. Additional probability ofanexcess fatai cancer.
g. Value equals thetotal dose xtherisk factor (O.0004excess latent fatal cancers perperson-rem).

TC

TE

Table 4-31. Annual doseand excess latent cancer fatalities from incident-free offsite transpofl of mixed
waste for alternative A – maximum waste forecast.

Involved workersa Remote MEIb Remote population

Waste (person-rem) (rem) (person-rem)

Mixed 0.031C 8.2x 10-8C 6.3x 10-3c

Excess latent cancer fatalities I.2x1o-5 4.lxlo-lld 3.2x I0-6 I LOO4-10

a. See Section 4.1.11 .2 fordescriptions of receptors
b. MEI=maximally exposed individual.
c. Dose fortheremote MElassumes exposure toeachwaste inayea6for thcpopulation, dose istieresultof 1 TE

exposure to 1 year ofincident. free transportation ofwaste (see Appendix E).

d. Additional probability ofanexcess latent fatal cancer.

Transportation Accident Impacts

The probability of an on site accident involving radioactive wastes would increase for the maximum

waste forecast (Table 4-26) because more waste would be shipped compared to the expected waste

forecast; however, the consequences due to an accident would be the same as described in Section

4,1.11.2.2. Effects ofoffsite accidents would bethesame as fortheexpected waste; however, tbe

probability of an offsite accident would be three times greater than that in tbe expected waste forecast

because of the larger volumes of wastes shipped (Table 4-27).
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4.2.12 OCCUPATIONAL AND PUBLIC HEALTH

Radiological and nonradiological impacts to workers and the public are presented in this section for the

three waste forecasts. Asexpected, theimpacts aresmallest fortbeminimum waste forecast and largest

for the maximum waste forecast.

Under this alternative, the Consolidated Incineration Facility, the transuranic waste characterization/

certification facility, the mixed waste containment building, compaction facilities, andthe mobile soil

sort facility would operate. These facilities and changes in waste management would result inan

increase inadverse health effects over the no-action alternative for the three waste forecasts. However,

the effects would besmall overall, except to involved workers under the maximum waste forecast,

The waste management operations that produce most of the occupational and public health effects are as

follows:

. Fortheinvolved workers, thesources oflargest exposure would bethetransuranic waste storage

pads, the H-Area high-level waste tank farm, and the transuranic waste characterization/

certification facility.

o Forthepublic anduninvolved workers, thesources oflargest exposure would he the Consolidated

incineration Facility andthetransuranic waste characterization/cefiificationfacili~. (Doses and

health effects for the Consolidated Incineration Facility are presented in Appendix B,5,)

. Forthepublic only, the F/H-Area Effluent Treatment Facili~would bethesource of greatest

exposure.

For radiological assessments, the same general methodology was used as under the no-action alternative

(see Section 4.1.12). Thesame risk estimators were used toconveti doses to fatal cancers, andwastes

were classified into treatability groups to facilitate the evaluations. However, thedevelopmentof

radiological source terms andworker exposures wasmuch more involved. Thereleases of radioactivity

totheenvironment andtheradiation exposures ofworkers were detemined foreach waste forecast. The

expected performance of new facilities was based on actual design information, augmented as necessary

by operating experience with similar facilities,
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Radiological impacts of facility operations were estimated for the 30-year period of analysis based on

total material throughput. Annual impacts to workers and the offsite population were estimated by

dividing the total 30-year impact by 30.

Min. EXP. Max
NO
Action

A

a

@

4.2.12.1 Occerr)at ional and Public Health – ExDected Waste Forecast
c

For alternative A – expected waste forecast, the volumes of wastes to be treated would be the same as

under the no-action alternative.

4.2.12.1.1 Occupational Health and Safety

Table 4-32 presents the worker doses and resulting health effects associated with the expected waste

forecast. Doses would remain well within the SRS administrative guideline of 0.8 rem per year, The

probabilities and projected numbers of fatal cancers from 30 years of waste management operations

under this alternative would be much lower than those expected from all causes during the workers’

lifetimes. It is expected that there could be 0.86 additional fatal cancer in the workforce of 2,123, In

comparison, the lifetime fatal cancer risk from all causes is 23.5 percent (refer to Section 4.1.12.1),

which translates to a 1 in 4 chance of any individual (including a worker) contracting a fatal cancer, or

499 fatal cancers in the workforce of 2,123.

Nonradiological Impacts

DOE considered potential nonradiological impacts to SRS workers from air emissions from the

following facilities: the Defense Waste Processing Facility, including In-Tank Precipitation; the M-Area

Vendor Treatment Facility; the Consolidated Incineration Facility; Building 645-N, hazardous waste

storage; Building 645-2N, mixed waste storage; the mobile soil sort facility; four new solvent tanks; the

transuranic waste characterization/certification facilitfi and the mixed waste containment building,

Occupational health impacts to employees at the Defense Waste Processing Facility and In-Tank

Precipitation were discussed in the Final Supplemental Environmental Impact Statement Defense Waste

Processirrg Facili@. Occupational health impacts to employees associated with the Consolidated

TE

I l-c
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Table 4-32. Worker radiological doses and resulting health effects associated with implementation of alternative A.a
Fu
.- g

No-action Wnste forecast Gti.. ---- . . . . . . .
:p

ReceDtotis) alternative Expected Minimum Maximum 0./
5

Individual involved worker

. Average annual dose (rem)b

. Associated probability ofa fatal cancer

. 30-year dosetoaverage worker (rem)

TC I - Associated probability ofafatal cancer

All involved workersc

. Annual doseb (person-rem)

. Associated number of fatal cancers

. 30-year dose(person-rem)

. Associated number of fatal cancers

Individual uninvolved workerb,d

?

I . Annual doseatlOOmeteF (rem)s
0 (associated probability of a fatal cancer)

I . Annual doseat640meters (rem)
TC (associated probability of a fatal cancer)

I ● 30-year doseatlOOmeters (rem)
(associated probability of a fatal cancer)

. 30-year doseat640meters (rem)
(associated probability of a fatal cancer)

0.025

1.OXIO-5

0.75

3.OXIO-4

52

0.021

1,600

0.62

1.OX1O-5

(4. IX IO-9)

2.9x107

(1.lxlo-lo)

3.OXIO-4

(1.2x I0-7)

8.6 X1O-’5

(3.4x 1o-9)

0.033

1.3XI0-5

0.99

4.OX10-4

70

0.028

2,100

0.84

0.0054

(2.1x1 o-6)

l,6x10-4

(6.2x I0-8)

0.16

(6.4x 1O-5)

0.0047

(1.9x I0-6)

0.032

1.3X1O-5

0.96

3.9 X1O-4

67

0.027

2,000

0.81

3.7 XI0-3

(1.5xI0-6)

1.1X1O-4

(4.3 x1o-8)

0.11

(4.5 XI0-5)

0.0033

(I.3x1o-6)

0.047

I.9X1O-5

I .4

5.7 X1O-4

113

0.045

3,400

I .4

0.088

(3.5 X1O-5)

0.0026

(1.oxIo-6)

2.7

0.0011

0.077

(3.1 X1O-5)

a. Supplemental faciliV infomation isprovided in Appendix E.
b. Annual individual worker doses can becompared witithe regulator dose limit of5rem(l 0CFR835) andwith the SRSadminisEative exposure

guideline of O.8rem. Operational procedures ensure thatthe dosetothe maximally exposed worker remains as far below theregulatow dose limit as is
reasonably achievable.

c. The number of involved workers is estimated to be 2,123 for the expected waste forecast 2,104 for the minimum waste forecast, and 2,379 for the
maximum waste forecast.

d. Dose isdueto emissions from the&ansuranic waste characterimtionlce flification facili~except fortheno-action alternative. Doses conservatively
assume 80hours perweek of exposure. Exposures forawpical 40-hour work weekwould beapproximately 50percent ofdoses given in the table.

e. Tocnnvert to feet, multiply by3.28.
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Incineration Facility were discussed in the Environmental Assessment, Consolidated Incineration

Facili~ (DOE 1992).

Table E,2-2 in Appendix E presents a comparison between Occupational Safety and Health

Administration permissible exposure limit values and potential exposures to uninvolved workers at both

100 meters (328 feet) and 640 meters (2, 100 feet) from each facility for the expected, minimum, and

maximum waste forecasts, Downwind concentrations were calculated using EPA’s TSCREEN model I TE

(EPA 1988). For each facility’s emissions, based on tbe expected waste forecast, uninvolved workers

occupational exposure would be less than Occupational Safety and Health Administration permissible

exposure limits. In most instances, downwind concentrations would be less than 1 microgram per cubic TE

meter, whereas the Occupational Safety and Health Administration Iim its are greater than

2,000 micrograms per cubic meter,

4.2.12.1.2 Public Health and Safe~

Radiological Impacts

Table 4-33 presents the radiological doses to the public and the resulting health effects associated with

the expected waste forecast. The annual doses to the offsite maximally exposed individual

(0.012 millirem) and to the regional population (0,57 person-rem) surrounding SRS are small fractions of

the doses that resulted from SRS operations in 1993, which were well within regulatory limits (Amett,

Karapatakis, and Mamatey 1994), For the offsite facility (assumed to be located in Oak Ridge,

Tennessee, for the pu~oses of this assessment) under this forecast, the annual doses to the offsite

maximally exposed individual (5. 1x 10-7 millirem) and to the regional population (2.3x 10-7 person-rem)

surrounding Oak Ridge, Tennessee, represent a very small fraction (less than 0.0 I percent) of the

comparable doses to the SRS regional population. These doses remain less than 0.0 I percent of the

comparable SRS doses for all waste forecasts under this alternative (see Appendix E for facility-specific

data). For this waste forecast, radiologically induced health effects to the public would be very small

(Table 4-33).

Nonradiological Impacts

TC

Potential nonradiological impacts to individuals residing offsite were considered for both criteria and

carcinogenic pollutants. Maximum SRS boundary-line concentrations for criteria pollutants are

discussed in Section 4.2.5.1.2.
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Table 4-33. Radiological doses associated with implementation of alternative A and resulting health effects to the public.a ::

No-action alternative
m

Alternative A =R

Doseb Dose := ~

Probability
N

Atmospheric
Probabilityd -

Aqueous or number of Atmospheric Aqueous or number of

Waste forecastlreceptor(s)c releases releases Total fatal cancers releases g releases Total fatal cancers

ExDected waste fOreCaSt

Oftsite MEIe
. Annual, millirem 4. IX1O-10

1.2x I0-8

0.011

0.33
6.9x10-4
0.02}

0.012
0.35

5.8x I0-9

1.7XI0-7

1.2X10-4
0.0037

6.9x I0-4

0.021

8. IXIO-4
0.025. 30 years, millirem

POpulatiOD
. Annual, person-rem 0.56

17

0.0068

0.20

0.57

17

2.8x10-4

0.0085
2.9x 10-4
0.0086

0.0068

0.20

0.0071
0.21

3.5x I0-6

1.1X1O-4. 30 years, person-rem

Minimum waste forecast
Offsite MEI

. Annual, millirem NA

NA

0.0057

0.17

0.0064

0.19

3.2xI0-9

9.6xI0-8

NAf

NA

NA

NA

6.9x 10-4

0.021. 30 years, millirem

Population
. Annual, person-rem 0.27

8.2

0.0068

0.20

0.28

8.4

1.4XI0-4

0.0042

NA

NA

NA

NA

NA

NA

NA

NA. 30 years, person-rem
Maximum waste forecast

Offsite MEI
. Annual, millirem

. 30 years, millirem

NA

NA

NA

NA

NA

NA

NA

NA

0.08

2.4
6.9x I0-4

0.02 r
0.081
2.4

4. IXIO-8

1.2x I0-6

PODulatiOn
3.4 0.0017

0.052
. Annual, person-rem NA NA NA NA 3.4 0.0068

. 30 years, person-rem NA NA NA NA 100 0.20

Suuulementai facilitv information is provided in Appendix E.

100

a.

b.

c,

d.

e.

K-—

Fo~ atmospheric rel~uses,the dose is;o the poptda~on within 80 kilDmetelS(50 miles) of SRS. For aqueDus releases, tbe dose is to the people using tbe Savannah River

from SRS’to tbe Atlantic Ocean.

Tbe doses to tbe public from total SRS operations in 1993 were 0.25 millirem to tbe offsite maximally exposed individual and 9.1 person-rem to tbe regional population.
These doses. when added to the incremental doses associated with the waste mana~ement alternative given in this table, are assumed to equal total SRS doses. Source:

Amett, Karapatakis, and Mamatey ( 1994).

For the offsite maximally exposed individual, probabilig of a latent fatal cancer; for tbe population, number of fatal cancers.
MEI = maximatty exposed individual.

Atmospheric releases for MEI and population include contribution from off-site facilities, wbicb contribute less than 0.01 % to tbe atmospheric releases repofled here.
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For routine releases from operating facilities under the expected waste forecast, criteria pollutant

concentrations would be within state and federal ambient air quality standards, as discussed in

Section 4.2,5.1.2, and health impacts to the public would be very small.

Offsite risks due to carcinogens were calculated using the Industrial Source Complex 2 model (Stewart

1994) for the same facilities listed in Section 4.2.12.1.1, Emissions of carcinogenic compounds were

based on the types and quantities of waste being processed at each facility. Table 4-34 shows the excess

individual lifetime cancer risks calculated from unit risk factors (see Section 4.1. 12.2.2) derived from

EPA’s Integrated Risk Information System database (EPA 1994). As shown in Table 4-34, the estimated

incremental lifetime cancer risk associated with routine emissions under the expected waste forecast is 2

in ten million. This is the same as that for the no-action alternative and represents a small overall

increase in risk,

4.2.12.1.3 EnvironmentalJustice Assessment

Section 4.1.12.2.3 described DOE’s methodology for analyzing radiological dose to determine if there

might be adverse and disproportionate impacts on people of color low income, Figure 4-15 illustrates

the results of the analysis for alternative A – expected waste forecast for the 80-kilometer (50-m ile)

region of interest in this EIS. Supporting data for the analysis can be found in Appendix E.

I ‘E

The predicted per capita dose differs very little between types of communities at a given distance from I TC

SRS, and the per capita dose is extremely small in each type of community. This analysis indicates that

people of color or with low incomes in the 80-kilometer (50-mile) region would be neither

disproportionately nor adversely affected.

Min. EXP, Mm,
No n
ActIon

A

B

B

4.2.12.2 Occuuat onali -blic Health - Minimum Waste Forec ast
c

Because the waste amounts for alternative A – minimum waste forecast would be smaller than for the

expected waste forecast and the treatment operations would be the same, the impacts to workers and the

public would be smaller than described for the expected waste forecast,
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Table 4-34. Estimated number of excess latent cancers in the offsite population from nonradiological carcinogens emitted under alternative A. :8

Concentrationb,c Latent cancersd Ga
:7

f_lnitrisk factora Expected waste Minimum waste Maximum waste z
(latent cancersl

Pollutant
(Utim3)e

Acetaldehyde 2.2x I0-6

Acrylamide

Acrylonitrile

Arsenic Pentoxide

Asbestos

Benzene

Benzidine

Bis(chloromethyl)ether

Bromoform

Carbon Tetrachloride

Chlordane

Chlorofoml

Cr(+6) Compounds

Formaldehyde

Heptachlor

Hexachlorobenzene

Hexachlorobutadiene

Hydrazine

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Toxapbene

1,1-Dichloroetherre

Methylene Chloride

0.001

6.8x10-5

0.004

0.23

8.3x I0-6

0.067

0.062

1.IXIO-6

l,5xlo-5

3.7 XI0-4

2.3x I0-5

0.012

I.3X1O-5

0.0013

4.6x1 O-4

2.2 X10-5

0.0049

S.8X10-5

1.6x10-5

3.2x I0-4

5.OX1O-5

4,7 X1O-7

forecast forecast forecast Expected Minimum Maximum S

(ptim3) (ptim3) (v#m3) waste forecastf waste fOrecast waste forecast

2.7x I0-8

2.7x I0-8

5.OXIO-7

4.1.10-10

0.044
2.7x I0-8

2.7xI0-8

2,7x I0-8

2.7x I0-8

2.7x I0-8

0.003

4.5X1O-II

2.7x I0-8

6.7x10-7

2.7x1 o-8

2.7x1 o-8

2.7x1 o-8

4.9XI0-7

2.7x1 o-8

6.7x I0-7

4.8x I0-5

2.7x I0-8

9. IXIO-8

9. IXIO-8

9. IXIO-8

6.3x I0-7

2.2x I0-8

0.044

9. IXIO-8

9. IXIO-8

9. IXIO-8

9. IxI&8

9. IXIO-8

0.003

2.3x I0-9

9.1x Io-8

8.3x I0-7

9. IXIO-8

9.1x Io-8

9.1x Io-8

1.8XI0-6

9.lxlo-~

8.3x1 O-7

5.6x I0-5

9. IXIO-8

1.5XI0-7 2.7xI0-8 1.4xlo-13 2.5x I0-14 8.6x10-14

1.5X1O-7

1.5XI0-7

8. IxIO-7

3.5XI0-9

0.044

1.5XI0-7

1.5XI0-7

1.5XI0-7

1.5XI0-7

1.5XI0-7

0.003

4.2x I0-9

1.5XI0-7

9.7XI0-7

1.5XI0-7

1.5XI0-7

1.5XI0-7

2.9x 10-6

I.5X1O-7

9.7X1O-7

2.9x 10-5

1.5XI0-7

TOTAL

8.2x10-11

4.3x10-12

1.5XI0-9

3.5XI0-10

1.6x10-7

4.2x I0-9

3.9XI0-9

7.OX1O-I4

9.5xlo-13

2.3x10-11

3.ox1o-8

2.2 XI0-I I

8.2x10-13

5.4XI0-10

2.9x10-II

1.4x I0-12

3.1XIO-10

7.2x10-11

I.OX1O-I2

1.3XI0-10

6.3x10-lo

1.5xlo-tl

7.9XI0-13

9.lxlo-to

4.OX10-1I

1.6x I0-7

7.8x10-lo

7.2x I0-9

1.3xlo-r4

I.7X1O-I3

4.3x10-r2

3.OXIO-8

4.9 X1O-I3

1.5XI0-13

3.7xlo-rfJ

5.3x I0-12

2.5x10-13

5.7X1O-II

1.2XI0-11

1.9XI0-13

9.2x10-11

1.OXIO-9

5. IXIO-11

2.7x I0-12

1.2X10-9

2.2 X10-9

1.6x I0-7

2.6x 1O-9

2.4x I0-9

4.3 XI0-14

5.9X1O-I3

I,4XI0-11

3.OXIO-8

I.2X1O-II

5. IXIO-13

4,6x10-lo

1.8x I0-11

8.6x 10-t3

1.9XI0-10

4.4 X1O-I I

6.2x10-13

I.lxlo-lo

I.2X10-9

1.8x10-143.OXIO-14 5.4XI0-15

2.0XIO-7 I,9XI0-7 2.0 XIO-7

TEI a. Source: EPA(1994).

b. Maximum annual boundary -iineconcentration.

c. Source: Stewart (1994).

d. Latent cancer probability equals unit risk factor times concentration times 30yexsdivided by7Oyems.

e. Microgra!ns per cubic meter of air.

TC
f. Under themmimum wmteforec%t, w%tewatcr wo.ldbe treated inthecontainmcnt building, which would lower themount ofwastewater going tothe Consolidated

Incineration Facility. There fore, slightly higher impacts rnayoccur intheexpected watcforecmt thminthc maimumw~teforccmt.
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4.2.12.2.1 Occupational Health and Safety

Radiological Impacts

Table 4-32 includes the worker doses and resulting health effects associated with the minimum waste

forecast. Doses and health effects associated with this case would be smaller than those associated with

the expected waste forecast.

NorrradiologicalImpacts

Table E.2-2 in Appendix E presents a comparison of the nonradiological air concentrations to SRS

workers for the minimum waste forecast to permissible exposure limits under the Occupational Safety

and Health Administration. Exposures to SRS workers are either equal to or less than those that would

occur in the expected waste forecast. For each facility, employee occupational exposure would be less

than Occupational Safety and Health Administration permissible exposure limits.

4.2.12.2.2 Public Health and Safety

Radiological Impacts

Table 4-33 includes the doses to the public and the resulting health effects associated with the minimum

waste fnrecast, Doses and health effects associated with this case would be smaller than those associated

with the expected waste forecast,

NonradiologicalImpacts

Potential nnnradiological impacts to individuals residing offsite are considered for both criteria and

carcinogenic pollutants under the minimum waste forecast, For routine releases from operating facilities,

criteria pollutant concentrations would be within state and Federal ambient air quality standards, as

discussed in Section 4,2.5.2.

Offsite risks due to carcinogens are presented in Table 4-34, The overall incremental lifetime cancer risk

‘c I ‘saPPrOximatelY 19intenmillion. Thislatentcancerrisk isslightlyiessthanthatexpectedfromtheno-

action alternative. DOE expects very small health impacts to the public from emissions from facilities

under alternative A minimum waste forecast.

4-I 16
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4.2.12.2.3 Environmental Justice Assessment

Figure 4-16 illustrates the results of the analysis for alternative A – minimum waste forecast for the

80-kilometer (50-mile) region of interest in this EIS, Supporting data for the analysis can be found in the

environmental justice section of Appendix E, No community within 80 kilometers (50 miles) would be

disproportionately affected by emissions under this case.

Min. EXP. M=
NO
Action

,4

B

4.2.12.3 Occupational and Public Health – Maximum Wast e Forecast
B

c

The volumes of wastes to be treated for alternative A – maximum waste forecast would be larger than for

the minimum and expected waste forecasts, but the treatment operations would be the same. Therefore,

the maximum waste forecast would result in the greatest health impacts to workers and the public for this

alternative,

4.2.12.3.1 Occupational Health and Safety

Radiological Impacts

Table 4-32 includes the worker doses and resulting health effects associated with the maximum waste

forecast. The doses would remain well within the SRS administrative guideline of 0.8 rem per year.

However, it is projected that less than 2 people in the involved workforce of 2,379 could develop a fatal

cancer sometime during their lifetimes as the result of exposure to radiation during the 30-year period of

analysis.
TC

Nonradiological Impacts

DOE assessed concentrations for exposure to SRS workers. Table E.2-2 in Appendix E presents a

comparison between the nonradiological air concentrations SRS workers would be exposed to for the

maximum waste forecast with Occupational Safety and Health Administration permissible exposure

limits values. Exposures to SRS workers are either equal to or greater than those occurring in the

expected waste forecast. However, for all facilities, employee occupational exposure would be less than

Occupational Safety and Health Administration permissible exposure limits.
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4.2.12.3.2 Public Health and Safety

Radiological Impacts

Table 4-33 includes the doses and resulting health effects to the public associated with the maximum

waste forecast. The annual doses to the offsite maximally exposed individual (0.08 millirem) and to the

SRS regional population (3,4 person-rem) would be about one-third of the doses that resulted from SRS

operations in 1993, which were well within regulatory limits (Arnett, Karapatakis, and Mamatey 1994).

For alternative A - maximum waste forecast, radiologically induced health effects to the public would be

very small.

Nonradiological Impacts

Potential nmrradiological impacts to individuals residing offsite are considered for both criteria and

carcinogenic pollutants under the maximum waste forecast. For routine releases from operating

facilities, criteria pollutant concentrations would be within state and Federal ambient air quality

standards, as discussed in Section 4.2,5,3. During periods of construction, the criteria pollutant

concentrations at the SRS boundaV would not exceed air quality standards under normal operating

conditions. With good construction management practices, such as wetting dirt roads twice a day,

particulate concentrations would he approximately 50 percent of those shown in Section 4.2,5.3.

Table 4-34 presents offsite risks from carcinogens. Tbe overall incremental lifetime cancer risk is

aPPrOxlmatelY 2 m 10 mill iOn. This latent cancer risk is the same as expected under the no-action

alternative, DOE expects very small health impacts to the public from emissions from facilities in the

maximum waste forecast.

4.2.12.3.3 Environmental Justice Assessment

No community within 80 kilometers (50 miles) would be disproportionately affected by emissions under

this scenario (Figure 4-1 7).

4.2.13 FACILITY ACCIDENTS

This section summarizes the risks to workers and members of the public from potential facility accidents

associated with the various amounts of wastes that might be managed under alternative A. The
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methodologies used to develop the radiological and hazardous material accident scenarios are the same

as those discussed in Section 4,1,13, I under the no-action alternative,

Min. Exp. Max.
No —
Actioo

A

B

“m

4.2.13.1 Facil’~
c

Figures 4-18through4-21 summarize theestimated increases inlatent fatal cancers from radiological

accidents involving the various waste types on the population, offsite maximally exposed individual, and

uninvolved workers at640meters (2,100 feet) and 100meters (328 feet) foralternative A expected waste

forecast. Analyses are based ondosefrom theestimated bounding accident, Theaccident presenting the

greatest overall risk to the population within 80 kilometers (SO miles) of SRS under this case is an

anticipated accident (i.e., oneoccurring beWeenonceeve~ 10 years and once every 100 years)

involving either mixed waste or low-level waste, which would increase the risk to the population within

80 kilometers (50 miles) by 1,7x 10-2 latent fatal cancer per year (Figure 4- 18).

An anticipated accident involving either mixed waste or low-level waste would pose the greatest risk to

the offsite maximally exposed individual (Figure 4-19) and the uninvolved worker at 640 meters

(2,100 feet) (Figure 4-20). Theanticipated accident scenario would increase therisk tothe offsite

maximally exposed individual by 3.3x10-7 latent fatal cancer per year andto the uninvolved worker at

640 meters (2, 100 feet) by 1.8x10-5 latent fatal cancer per year.

An anticipated accident involving either mixed wastes or low-level wastes would also pose the greatest

risk to the uninvolved worker at 100 meters (328 feet) (Figure 4-21). The anticipated accident scenario

would increase therisk to the uninvolved worker at 100 meters (328 feet)by I,0x10”3 latent fatal cancer

per year.

For each receptor group, regardless of waste type, the greatest estimated risks associated with alternative

Aareidentical totheno-action alternative. However, there could bedifferences intheoverall riskto

each receptor group forspecitic waste types. Forexample, the overall risks fortransuranic waste

increase approximately 100times between theno-action alternative andaltemative A. Table 4-35

provides a comparison of overall risk for specific waste types between the no-action alternative and

alternative A. Amultiplicative change factor is used to illustrate differences between no-action a“d

alternative A risks. lftherisks presented areidentical, themultiplication factor is one. However, if the
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risks presented are different, the multiplication factor is the ratio of the two values (i.e., higher estimated

risk divided by smaller estimated risk). ArTOWSindicate the alternative A risks that are larger than the

no-action risks.

Table 4-35. Comparison of risks from accidents under the no-action alternative and alternative A.

Estimated risks

Receptor Waste typeb No-action alternative Alternative A Change factorc

Population within Low-level waste 0.017 0,017 I .0

80 kilometers Mixed waste 0.017 0.017 I .0
Transuranic waste 0.005 0.015 ?3.0
High-level waste 6.3x I0-4 6.3x1 O-4 1.0

Offsite maximally Low-level waste 3.3 XI0-7 3.3 XI0-7 1,0

exposed individual Mixed waste 3.3 XI0-7 3.3XI0-7 I.0
Transuranic waste 9.8x1 o-8 2.9x10-7 ?3.0
High-level waste I.3x1o-8 I.3x1o-8 1.0

Uninvolved worker to Low-level waste I.sxlo-j 1.8 XI0-5 1.0

640 meters Mixed waste I.8x1O-5 1.8x10-5 I .0

Transuranic waste 5.5x I0-6 1.6x I0-5 ?2.9
High-level waste 6.4x1 O-7 6.4x10-7 1.0

Uninvolved worker to Low-level waste 0.00 I 0.001 1.0

I 00 meters Mixed waste 1,Oxl o-7 0.001 1,0

Transuranic waste 3. IXIO-4 9. OXIO-4 ?2.9
High-level waste 1.8x I0-5 I,8x1O-5 1.0

a. Increased risk of latent fatal cancers per year,
b. Waste types are described in Appendix F.
c. Change factors represent the multiplication factor rtquired to equate no-action alternative risks to alternative A risk (e.g.,

no-action risk times change factor equals alternative A risk), The up arrow (~) indicates that the alternative A risk is

A complete summary of all representative bounding accidents considered for alternative A is presented

in Table 4-36, This table provides accident descriptions, annual frequency of occurrence, increased risk

of latent fatal cancers for al 1receptor groups, and the waste type associated with the accident scenario.

Details regarding the individual postulated accident scenarios associated with the various waste types are

provided in Appendix F,

Table 4-37 presents for each waste considered a summary of the them ical hazards estimated to exceed

ERPG-2 values for the uninvolved worker at 100 meters (328 feet), For this worker, seven chemical

release scenarios would exceed ERPG.3 values. Moreover, another five chemical release scenarios

would have estimated airborne concentrations that exceed ERPG-2 values where equivalent ERPG-3

values were not identified, For the offsite maximally exposed individual, no chemical release scenario
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Table 4-36. Summary of representative bounding accidents under alternative A.a

Increased risk of latent fa[al cancers per yearb

Maximally
Affected waste Frequency Uninvolved worker Uninvolved worker

Accident Description

exposed offsite Population wilbin

typesc (per year) at I 00 meters at 640 meters individual 80 kilometers

RHLWEd release due to a feed line break High-1evel o.07e I .79X 10-5 6.38x10-7 L32x I0-7 6.34x 10-4

RHLWE release due to a design basis earthquake High-1evel 2.00x Io-4f 1.54.10-6 5.46x 10-8 1.12.10-9 5.43x10-5

RHLWE rcleue due to evaporator pressurization and breech High-1evel 5.09. I O-jg 1.95x I o-6 3.46.10-8 7.13.10-10 3.44.10-5

Design basis ETFh airborne release due to tornado High-1evel 3.69.10-71 3.20.10-13 1.02X10-14 7.20.10-15 6.35.10-14

Container breach at the ILNTVJ Low-1.,.1 0.02. 0.00104 1.84x 10-5 3.31 .10-7 0.0168
Mixed

High wind at the ILNTV Low-1evel O.oolf 4.04.10-10 2.43x10-lo 1.52x10-lo L06x10-5

Tornado at the ILNTV Low-1evel
2.ooxlo-5g 3.26.10-12 6.18.10-10 L18x10 -lo LJ8x10-7

Release due to multiple open containers at the containment Mixed o.oo3f 4.69x 10-7 6.91.10-7 1.22.10-8
bui!di”g

5.70 XI0-4

F3 tomadok at Building 316-M Mixed 2.80, 10-5g s.35.10-12 1.29x 10-9 1.65x 10-9 1.12.10-9

Aircraft crash at the containment b“ildi.g Mixed 1,60. 10-7i 9.73x J0-lo
f

3.46.10-11 6.66x I 0-13 3.19.10-8

s De flagratio” in culverl during TRUI retrieval activities Trans. ra”ic o.o]e 8.96x 10-4 I .59x 10-5 2.86.10-7 1.45.10-2

Fire i. culvefi at the TRUlwaste stocagepads (O”C drum i“ Tra”s”ranic 8. 10x 10-4f 3.07.10-4 5.48x 10-6 9.84x 10-8 0.00498

culvert)

Vehicle crash with resulting fire at the TRUlwaste storage Trans” ra” ic
6.50. 10-5g 4,47.10-6 7.96x 10-8 L43XI0-9

pads
7.25x 10-5

a.
b.

c.

d.

e.
f.

g
h.

i.

j
k.

A complete description and analysis of the rcprcsc”tative bounding accidents are presented in Appendix F.
lncre~ed risk of fatal ca”cct’s per year is calculated by multiplying the [consequence (dose) x latent cancer conversion factor] x annual frequency. For dose consequences and Iale”t

cancer fatalities per dose, see tables in Appendix F.
The waste type for which tbe accident scenario is identified as a representative bounding accidenL A rcpresentati.e bounding accident may be ide”titied for more than OIIe waste

type. These waste types are high-level, low-level, mixed, and transura”ic.
Replacement High-Level Waste Evaporator.
The frequency of this accident scenario is within lhe anticipated accident range.

The frequc”cy of this accidc”t scenario is within the unlikely accident range.
The frequency of this accident scenario is within tbe extremely unlikely accident range.

F~.Area Eftl”ent Treatment Facility.

The freq”e”cy of this accident scenario is within beyond extremely unlikely accidc”t range. u

lntenncdiate-Levet Nontriti.m Vault.
o

F3 tornadoes have rotational wind speeds of 254 to 33 I kilometers ( 158 to 206 miles) per hour. ~fi
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Table 4-37. Summary of chemical hazards associated with alternative A estimated to exceed ERPG-2
values.

I 00-meter 640-meter Offsite
Appendix F concentration concentration concentration ERPG-2C ERPG-3

Chemical name table reference” (mg/m3)b (mg/m3) (mg/m3 )

Nitric acid F-6

(mtim3) (m.e/nr3)

830a IOoc 2 39 77

Nitrogen dioxide

Oxalic acid

Nitric acid

Benzene

Cadmium

Chromium

Lead

Mercuw

Methyl ethyl ketone

Beryllium

Cadmium

Ch(orofom

Chromium

Copper

Lead

Lead nitrate

Mercuric nitrate

Mercury

Nickel nitrate

Silver nitrate

Sodium chromate

Toluene

Uranyl nitrate

F-7

F-7

F-7

F-17

F-17

F-17

F-17

F-17

F-17

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

F-25

79.6f

276

Is]d

670

2.7

2.7

160

15

1,80ctd

16.7d

333d

8,330d

16,7

66.7

667

16.7

16,7

16,7

16.7

16.7

16.7

8,330d

16.7

0.339

1.18

0.771

(0

(0

(f)

(f)

(f)

(f)

(0

(0

(0

(0

(0

(f)

(f)

(fl

(0

(0

(f)

(9

(f)

(0

0.159”

0.552

0.361

0.42

0.0017

0.0017

0.10

0.0094

1.1

0.00823

0.165

4.11

0.00823

0.0329

0.329

0.00823

0.00823

0.00823

0.00823

0.00823

0.00823

4.11

0.00823

1.88

5.00

38.7

160

0.25

2.5

0.25

0.20

845

0.01

0.25

488

2.5

5.0

0.25

0.25

0.2

0.2

5

0.5

0.25

754

0.25

54.6

500

77,3

9,6oo

500

(g)
700

28

1.01%104

10

50

4,880

(8)

(g)
700

700

28

28

(g)

(g)
30

7,450

30

a. Analyses rcgardi”g specific chemical releases are provided in the referenced Appendix F tables,
h. Milligrams per cubic meter of air.
c, Emergt”cy Rcspo”se Planning Guidelines.
d. Concentration at 100 meters exceeds ERPG.3 concentration.
e. Concentration at 640 meters exceeds ERPG.3 concentration.
f, Airborne concentrations at 640 meters (2, 100 feet) were “ot available from existing safety documentation.
g. No cq”ivalent value found,

would have airborne concentrations that exceed ERPG-3 values. In fact, in only one instance would a

chemical release scenario have an airborne concentration that exceeds an ERPG-2 value for the offsite

maximally exposed individual (release of lead; see Table F-25 in Appendix F). Appendix F provides

further detail and discussion regarding chemical huards associated with each waste type,

In addition to the risk to human health from accidents, seconda~ impacts from postulated accidents on

plant and animal resources, water resources, the economy, national defense, contamination, threatened

and endangered species, land use, and Native American treaty rights are considered, This qualitative
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assessment (see Appendix F) detemrined that no substantial impacts would result from accidents for

alternative A – expected waste forecast.

Min. EXP, Mu,
No n
Act)..

A

B

m

4.2.13.2 Facilitv Accidents – Minimum Waste Forecast
c

DOE assumes that conclusions regarding representative bounding accident scenarios could change with

the amount of waste generated. Since accident analyses in this EIS are based on a conservative

assumption of peak utilization of facilities, the various waste forecasts would only affect how long a

facility (e.g., the Consolidated Incineration Facility) would operate. Therefore, while consequence or

frequency for the postulated accidents would not change, the time the risk from a facility-specific

accident would exist could be the same, more, or less, depending on the waste forecast. Alternative A –

minimum waste forecast would not he expected to increase or decrease the duration of risk associated

with the representative bounding accidents (see Appendix F).

The size and number of new facilities needed to meet waste management requirements would be affected

by the amount of waste generated. Thus, the consequences or frequencies for specific accident scenarios

could increase or decrease with the addition or subtraction of facilities, depending on the waste forecast.

DOE expects that a slight decrease in risk would occur for alternative A – minimum waste forecast. A

comparison of the number and type of facilities needed for the minimum and expected waste forecasts is

provided in Section 2.4.7.

Transuranic waste provides the most dramatic example of why the risk would increase or decrease. It

should be noted that the risk remains constant for an alternative and waste forecast, regardless of the

waste type evaluated. For example, while alternative A – expected waste forecast calls for 12 transuranic

waste storage pads, the minimum waste forecast estimates only 3 additional transuranic waste storage

pads. Since the number of drums would be reduced, a resultant decrease in the overall risk is assumed

between the two waste forecasts.

I ‘rE

I ‘rC
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Min. EXP, Max,
No
Action

A

B

B

4.2.13.3

c

Facilitv Accidents – Maximum Waste Forecast

The maximum waste forecast would not be expected to increase or decrease the duration of risk for the

facilities associated with the representative bounding accidents identified under alternative A (see

Appendix F).

While the expected waste forecast calls for 12 transuranic waste storage pads, the maximum waste

forecast estimates that 1,168 additional trmrsuranic waste storage pads would be needed to store the

maximum amount of waste SRS could receive. Since the number of drums would increase, an increase

in risk over the expected waste forecast would occur.
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Min. EXP. Max.
No
Action

A

B

Q

4.3 Alternative C – Extensive Treatment Configuration
c

This section describes the effects of implementing alternative C (described in Section 2.5) on the existing

environment (described in Chapter 3).

4.3.1 INTRODUCTION

Alternative C would use an extensive treatment configuration, which would minimize the long-term

impacts of waste storage and disposal at SRS. This alternative includes continuing ongoing activities I ‘I-E

listed for tile no-action alternative (Section 4.1. 1), In addition, DOE would:

.

.

.

.

.

.

.

.

Construct and operate a containment building to treat mixed and hazardous wastes.

Roast and retort contaminated process equipment to remove mercu~ and treat mercu~ by

amalgamation at the containment building,

Oxidize a small quantity of reactive metal at the containment building,

Construct and operate a non-alpha vitrification facility for hazardous, mixed, and low-level wastes

to replace the Consolidated Incineration Facility in 2006. The facility would include low-level

and mixed waste soil sort capability to separate soil with nondetectable amounts of contamination

from contaminated soil.

Decontaminate and recycle low-activity equipment waste (metals) offsite. Treatment residues

would be returned to SRS for shallow land disposal.

Treat small quantities of radioactive PCB wastes offsite; residuals would be returned to SRS for

shallow land disposal.

Operate the Consolidated Illcilleratioll Facility for mixed, hazardous, low-level, and alpha wastes

until the vitrification facilities become operational.

Construct and operate a transurauic waste characterization/certification facility.
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. Dispose of transuranic waste at the Waste Isolation Pilot Plant,

. Construct an alpha vitrification facility.

Alternative C would also require additional disposal areas for low-level radioactive wastes and mixed

wastes, Four of six new waste treatment facilities [for characterization/certif ication of transuranic and

alpha waste; for vitrification of transuranic and alpha wastes; for vitrification of mixed, hxzardous, and

low-level wastes; and for decontamination/macroencapsulation (containment) of mixed and hazardous

waste] would be built in E-Area on undeveloped land northwest of F-Area,

Construction related to this alternative would require 0.40 square kilometer (99 acres) of undeveloped

land northwest of F-Area and 0.036 square kilometer (9 acres) of undeveloped land northeast of F-Area

TC by 2006 (Figure 4-22). An additional 0.081 square kilometer (20 acres) of undeveloped land would be

required by 2024 for construction of RCRA-permitted disposal vaults northeast of F-Area (Figure 4-23).

Other construction would be on previously cleared and developed land in the eastern portion of E-Area,

The amount of undeveloped land required for the minimum waste forecast would be 0.45 square

TC I kilometer(lll acres), andthemaximumwasteforecastwouldrequire3.9sq"arekilometers(959acres).

If alternative C were implemented, additional site-selection studies would be required to locate suitable

land.

4.3.2 GEOLOGIC RESOURCES

Min. EXP, Max.
NO
Action

A

B

@

4.3.2.1 Geologic Resources –Exnected Waste Forecast
c

Effects from alternative C – expected waste forecast would be mainly from the construction of new

facilities. Theeffects discussed under tlleno-action alternative (Section 4.1.2)form the basis for

comparison and are referenced in this section.

Although the number of facilities needed would be fewer for this forecast than under the no-action

alternative, waste management activities associated witllthis case would affect soils in E-Area. Land

that has been cleared and graded that wolild be required for this case totals approximately 0,239 square

kilometer (59acres). Approximately 0.44square kilometer (108acres) in E-Area would becleared and
TC

graded fortheconstruction ofnewfacilities tllrougll2OO6, Later, anadditiona10.081 square kilometer
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(20acres) would beclemed forconstruction of RCW-permitied disposal vaults. ‘fhetotalof

0.518 square kilometer(128 acres) is approximately 80 percent of the 0,65 square kilometer(160 acres)

ofundisturbed landthat would becleared andgraded fortheno-action alternative. Fewer facilities and

the corresponding decrease in the amount of land needed would reduce the soils that would be affected

under this case by about 15 percent.

The potential for accidental oil, fuel, and chemical spills would be less for alternative C – expected waste

forecast than under the no-action alternative because of reduced construction and operation activities.

Spill prevention, control, and countermeasures for this alternative would be the same as for the no-action

alternative discussed in Section 4.1.2; therefore, impacts tosoils would be minimal.

Min. BXP, Max
No _
Action

A

B

a

4.3.2.2 ~~
c

Effects from alternative C – minimum waste forecast would be slightly less than those from the expected

waste forecast because less land would bedisturbed during constmction. Approximately 0,129 square

kilometer (32 acres) of cleared land (by 2008) and 0.45 square kilometer(111 acres) (by 2024) of

uncleared land worddbe used for new facilities,

For operations activities, spill prevention, control, and countermeasures for this scenario would be the

same as forthe no-action alternative.

M. bP. Max
No
Action

A

B
4.3.2.3

c

Effects from alternative C – maximum waste forecast would be greater than those from the minimum or

expected waste forecasts because more land would be disturbed during construction. Approximately

0.283 square kilometer (70 acres) of cleared land and 0.745 square kilometer(184 acres) of uncleared

land in E-Area, and 3.14 square kilometers (775 acres) of land outside E-Area would be used for new

facilities.

TC

rc

TC
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TC

TC

TC

TC

TC

~

❑ Long-Lived Waste Storage Buildings (7)

(Building size = 50.50, spaced 50’x50)

❑ Transuranic Waste Storage Pads(11)

(Pad size. 50x1 50, spaced 50X50)

❑ Mixed Waste Storage Buildings (79)

(Building size . 60X16cI’, spaced 50X50)

❑ RCRA Oisposal Vaults (5)

(Vault size = 200.50, spaced 50x50)

❑ Low-Activi~WasteVa.its(2)

(Vault size = 650.150, spaced 50.50’)

❑ lnterm8tiate-Level Waste Va.its (2)

(Vault size. 250x50, spaced 50x50)

~ Shallow Land Dsposal Trenches (23)

(Trench size = 2O’X1OO, spaced 20 apart)

■ Existing Facilities

❑ Proposed Setiment Ponds asrequired

H Existing Sediment Ponds

PK56-22

Figure 4-22. Configuration oftreatment, storage, anddisposal facilities in E-Area for
TCI alternative C–expected forecast by2006.
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TC

TC

❑

❑

❑

❑

❑

on the foundationof f.nner transuronicwaste

storagepads,

RCRA ~SpOSal Vaults (4o)

(Vault size = 200x50, spaced 50x50)

Low.Acuvity Waste Vaults (2)

(Vault size = 650x1 50, spaced 50X50)

lntermedlat8-Level Waste vaults (z)

(Vault size. 250x50, spaced 50x50’)

Shallow Land Dsposal Trenches (IZ3)

{Trench size = 20x I 00, spaced 20 apart)

■ Existing Facilities

❑ Proposed Sediment Ponds as required

❑ Exi?.ti”g Sediment Ponds

PK56-22

TC I Figure 4-23. Configuration of treatment, storage, and disposal facilities in E-Area for
alternative C – expected forecast by 2024.
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For operations activities, spill preve!ltioll, control, and countermeasures for this forecast would be the

same as for the no-action alternative and the potential for spills would he greater than for the expected

waste forecast because more facilities would he operated and larger volumes of wastes would be

Inanaged.

4.3.3 GROUNDWATER RESOURCES

Min. EXP. Mm.
NO n
Action

A

B

m

4,3.3.1 Grounrlwater Resorrrces -Expected Waste Forecast
c

This section discusses the effects of alternative C – expected waste forecast on grorsndwater resources at

SRS. Effects can reevaluated bycomparing tlledoses from contaminants predicted toenterthe

groundwater from each alternative andwaste forecast. Effects ongroundwater resources under the

no-action alternative (Section 4.1.3) form the basis for comparison among the alternatives and are

referenced in this section,

Operatiol~ and impacts of the M-Area Air Stripper and the F- and H-Area tank farms would be the same

as for the no-actinn alternative.

For this forecast, and as noted in Section 4.1,3, releases to the groundwater from RCRA-pemritted

disposal vaults would be improbable during active maintenance; however, releases cnuld eventually

occur after loss ofinstitutional contrnl a]lddegradatioll oftlle vaults, Impacts from the RCRA-permitted

disposal vaults would be similar to the effects under the no-action alternative (Section 4, 1.3).

There would be 11 fewer additional low-activi& andintermediate.level radioactive waste disposal vaults

(4)than under theno-action alternative (15), Modeling hasshnwnt hatanyr eleasesf romthesevaults

would not cause groundwater standards to be exceeded during the 30-year planning period or the

100-year institutional control period oratany tilneafter disposal (Toblin 1995). Asinthe no-action

alternative, the predicted concentrations of tritium would be a very small fraction of the drinking water

standard. The discussion in Sectio114.1 .30nt11e basis oft11e41nilliren1 stat] dardisapplicable to this

case. Forthis waste forecast, ilnpacts togrouildwater resources frolndisposal vaultswould be similar to

the impacts under the no-action altemativc.
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For this waste forecast, 123 additional slit trenches would be constructed. SJnder this alternative, waste

disposed in slit trenches would be stabilized (ashcrete, glass, smelter ingots), These disposal activities

would be subject to completion of performance assessments and demonstration of compliance with the

performance objectives required by DOE Order 5820,2A. Therefore, DOE has conservatively assumed

that groundwater concentrations as a result of radioactive releases from the RCRA-permitted vaults and

all other low-level waste disposal facilities (vaults and slit trenches) would remain within the DOE

performance objective of 4 millirem per year adopted by DOE in Order 5400,5,

In summary, impacts to groundwater from alternative C – expected waste forecast would be similar to

the impacts under the no-action alternative,

Min SXp. Max
NO
Action

A

B

&

4.3.3.2
c

Groundwater Resources - Minimum Waste Forecast

For alternative C – minimum waste forecast, and as noted in Section 4,1,3, releases to the groundwater

from RCRA-permitted disposal vaults would be improbable during active maintenance; however,

releases could eventually occur after loss of institutional control and degradation of the vaults. Impacts

from the RCRA-permitted disposal vaults would be similar to the effects under the no-action alternative

(Section 4.1 .3).

There would be 12 fewer additional low-activity and intermediate-level radioactive waste disposal vaults

(3) than under the no-action alternative (15). Modeling has shown that the 4 millirem per year drinking

water standard would not be exceeded by any radionuclide (Toblin 1995). Impacts to groundwater

resources from disposal vaults, including minimal doses from tritium would be similar to thnse under the

no-action alternative.

There would be less disposal of radioactive waste by shallow land disposal (45 additional slit trenches

compared to 123 for the expected waste forecast). Under this alternative, waste disposed in slit trenches

would be stabilized (ashcrete, glass, smelter ingots). These disposal activities would be subject to

completion of performance assessments and demonstration of compliance with the performance

objectives required by DOE Order 5820.2A. Therefore, DOE has conservatively assumed that

groundwater concentrations as a result of radioactive releases from the RCRA-permitted vaults and all

other low-level waste disposal facilities (vaults and slit trenches) wnuld remain within the DOE

performance objective of 4 millirem per year adnpted by DOE in Order 5400,5.
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[n summary, impacts to groundwater from alternative C – minimum waste forecast would be similar to

the impacts discussed under the no-action alternative (Section 4.1.3).

%. Sxp.Mu.
No
Action

A

a

@

4.3.3.3 Groundwater Resources - Maximum Waste Fore@
c

For this forecast, and as noted in Section 4.1.3, releases to the groundwater from RCRA-permitted

disposal vaults would be improbable during active maintenance; however, releases could eventually

occur after loss of institutional control and degradation of the vaults. Impacts from the RCRA-permitted

disposal vaults would be similar to the effects under the no-action alternative (Section 4.1.3).

There would be seven fewer additional low-activity and intermediate-level radioactive waste disposal

vaults (8) than under the no-action alternative (15). Modeling has predicted that the 4 millirem per year

drinking water standard would not be exceeded for any radionuclide at any time after disposal (Toblin

1995). The impacts of the vaults in this case would be similar to those impacts in the no-action

alternative (Section 4.1 .3).

For alternative C – maximum waste forecast, there would be 576 additional slit trenches. Under this

alternative, waste disposed in slit trenches would be stabilized (ashcrete, glass, smelter ingots). These

disposal activities would be subject to completion of performance assessments arrd demonstration of

compliance with the performance objectives required by DOE Order 5g20.2A. Therefore, DOE has

conservatively assumed that groundwater concentrations as a result of radioactive releases from the

RCRA-perrnitted vaults and all other low-level waste disposal facilities (vaults and slit trenches) would

remain within the DOE performance objective of 4 millirem per year adopted by DOE in Order 5400.5.

In summary, impacts to groundwater from alternative C – maximum waste forecast would be similar to

tbe impacts under the no-action alternative (Section 4. 1,3) and those for the expected waste forecast of

this alternative (Section 4.3.3. 1).
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4.3.4 SURFACE WATER RESOURCES

Mi.. Exp, %.
No
Action

A

B

@ ‘ater - ‘wasteForecast

4.3.4.1
c

- ExDecte

The extensive treatment configuration would use the treatment facilities presently available or being

installed at SRS and several new facilities, Of the three alternatives, alternative C would treat waste

most extensively prior to disposal. Impacts can be compared between the alternatives by evaluating the

pollutants that would be introduced to the surface waters. The 4-millirem-per-year drinking water

standard would not be exceeded for any radionuclide (Toblin 1995).

Under this alternative, the Consolidated Incineration Facility would operate until the non-alpha

vitrification facility began operating. The incinerator would not discharge wastewater (blowdown)

because it would be treated in the ashcrete process, and the stabilized ash and blowdown would be

disposed of in RCRA-permitted disposal vaults or sent to shallow land disposal as discussed in

Section 4.3.3.1.

The Replacement High-Level Waste Evaporator would evaporate the liquid waste from the high-level

waste tanks in the F- and H-Area tank farms (as noted in the no-action alternative), It would be used in

the same manner as the present F- and H-Area evaporators, with the distillate being sent to the F~-Area

Effluent Treatment Facility for treatment prior to being discharged to Upper Three Runs. The

concentrate from the evaporator would be sent to the Defense Waste Processing Facility for vitrification.

Since the Replacement High-Level Waste Evaporator would be used in the same manner as the existing

evaporators and would produce a distillate similar in composition to the present distillate, the effect of

the effluent on Upper Three Runs would be the same as it is now.

DOE would also construct two vitrification facilities. The wastewater from both vitrification facilities

would be treated at dedicated wastewater treatment facilities using an ion-exchange process, and the

treated water would be recycled to each vitrification facility. Wastewater from the containment building

would be transferred to the non-alpha vitrification facility for treatment and disposal. Wastewater would

not be discharged to a surface stream.

Investigation-derived waste from groundwater wells that contained volatile organic compounds would be

collected and treated by the M-Area Air Stripper. Since this water would be similar in composition to
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the groundwater presentIy being treated by the M-Area Air Stripper, surface waters would not be

affected by the discharge of additional treated water.

As discussed in Section 4.2.4.1, additional wastewater would be treated in existing SRS facilities without

exceeding the design capacity of any facility.

DOE would construct new facilities and additional storage buildings, pads, and vaults under this

alternative. Erosion and sedimentation control plans would be developed and implemented for these

projects, as noted in Section 4.1.4. After the facilities were operating, they would be inciuded in the

Savannah River Site Stormwater Pollution Prevention Plan, which details stormwater control measures.

Min. E.xP, Max.
N. _

B

m

4.3.4.2 Surface Water - Minimum Waste Forecas(
c

As discussed in the other minimum waste forecasts (Sections 4.2.4.2 and 4,4,4.2), additional wastewater

would be treated by the existing wastewater treatment facilities,

Erosion and sedimentation control plans for construction projects, and pollution prevention plans would

be required as they are under the no-action alternative,

Min. =P. Mu.
NO
Action

A

B

@

4.3.4.3
c

Surface Water – M aximum Waste Forecast

Facilities and discharges would be as described in Section 4.3.4,1. The previously described

requirements for erosion and sedimentation control plans and pollution prevention plans would apply.
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4.3.5 ~ RESOURCES

M, hp. M-.
No
Action

A

B

@

4.3.5.1 Air Resources - ExDected Waste Forec~
c

Impacts tD air resources can be evaluated by comparing pollutants introduced under the various

alternatives. For alternative C – expected waste forecast, DOE would continue ongoing or planned waste

treatment activities and construct and operate additional waste management facilities. Additional

nonradiological and radiological emissions would occur, The resulting increases of pollutant

concentrations at and beyond the SRS boundary would be minimal compared to existing concentrations. /m

Neither state nor Federal air quality standards would be exceeded by operations under alternative C.

4.3.5.1.1 Construction

Potential impacts to air quality from construction activities would include fugitive dust and earth-moving

equipment exhaust. Approximately 6,19x 105 cubic meters (8. 10x 105 cubic yards) of soil would be

disturbed in E-Area for the construction of facilities for alternative C – expected waste forecast.

Maximum SRS boundary-line concentrations of air pollutants resulting from a year of average

construction are shown in Table 4-38. These concentrations would be similar to those for the no-action

alternative. During a year of average construction, the sum of the increase over baseline pollutant

concentrations due to construction plus the existing baseline would be within both state and Federal air

quality standards.

4.3.5.1.2 Operations

There would be additional radiological and nonradiological emissions at SRS due to the operation of new

facilities such as the M-Area Vendor Treatment Facility, the mixed and hazardous waste containment

building, the non-alpha waste vitrification facility, the transuranic waste characterizatiorr/certification

facility, the alpha waste vitrification facility, and the Consolidated Incineration Facility (assuming it

operates as scheduled until it is replaced by the vitrification facilities).
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Table 4-38. Maximum SRS boundaw-line concentrations resulting from a year Of average cOnstructiOn activities under alternative C [in
micrograms per cubic meter of air).

Existing Average changeb SCDHEC Existing baseline+ change as percent
Averaging baselinea (wg/m3) standardc of standard

Pollutant time (u~m3) Expected Minimum Maximum (y~m3) Expected Minimum Maximum

Nitrogen oxides 1 year 14 <0.01d <0.01 0.03 100 14 14 14

Sulfur dioxide 3 hours 857 38.71 15.94 362.25 1,300 69 67 94
24 hours 213 0.72 0.30 6.83 365 59 58 60
I year 17 <0.0 I <0.0 I <0.01 80 21 21 21

Carbon monoxide 1 hour 171 737 330 6,793 40,000 2 1 17
TC 8 hours 22 115 52 1,030 10,000 I I II

Total suspended 1 year 43 0.01 ~o.o 1 0.03 75 57 57 57
particulate

Patiiculate matter less 24 hours 85 2.47 1.03 23.51 150 58 58 72
than 10 microns in I ye~ 25 0.0 I <0.0 I 0.04 50 50 50 50
diameter

?
z. a. Source: Stewati (1994).

b. Source: Hess (1994a).
c. Source: SCDHEC (1976).
d. < is read as “less than.”
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Emissions from new or proposed facilities are estimated from processes occurring in the facilities or

similar facilities, annual average waste flow volumes, and air permit applications. Air emissions from

facilities such as disposal vaults and mixed waste storage buildings would be very small.

Per the rationale provided in Section 4.1.5.2 regarding similar facilities, no increase in maximum

bounda~-line concentrations of pollutants would result from the continued operation of cumently

operating facilities, Additional emissions from the M-Area Air Stripper and the F/H-Area Effluent

Treatment Facility due to the expected waste forecast would be very small and are discussed in

Section 4. I .5.2.

Nosrradiological Air Emissions Impacts

Maximum ground-level concentrations for nonradiological air pollutants are estimated from the

Industrial Source Complex Version 2 Dispersion Model using maximum potential emissions from all

facilities included in alternative C (Stewart 1994), Calculations for the annual averaging period and for

the dispersion of toxic substances that are carcinogenic are presented in Section 4.1.5.2. Modeled air

toxic concentrations for carcinogens are based on an annual averaging period and are presented in

Section 4.3.12.1.2. Air dispersion modeling was perfomred with calculated em ission rates for facilities

not yet operating and actual 1990 emission levels for facilities currently operating (Stewart 1994).

The following facilities were included in the modeling analysis for alternative C air dispersion: the

Consolidated Incineration Facility, including the ashcrete storage silo, the ashcrete hopper duct, and the

ashcrete mixe~ four new solvent tanks; the M-Area Vendor Treatment FaciliW, the hazardous and mixed I TC

waste containment building, the transuranic waste characterization/certification facility; hazardous waste

storage facilities; mixed waste storage facilities; the non-alpha waste vitrification facility; and the alpha

waste vitrification facility.

Emissions of air toxics would be negligible. Maximum boundary-line concentrations for air toxics

emanating from existing SRS sources, including the Consolidated Incineration Facility and the Defense

Waste Processing Facility, would be well below regulatory standards and are presented in the SCDHEC

Regulation No. 62.5 Standard No. 2 and Standard No. 8 Compliance Modeling Input/Output Data.

The Savannah River Technology Center Iaboratow’s liquid waste and E-Area vaults would have very

small air emissions, as discussed in Section 4.1.5.2.

TE
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Table 4-39 shows the increase in maximum ground-level concentrations at the SRS bomrda~ for

nonradiological air pollutants due to routine releases for alternative C – expected, minimum, and

maximum waste forecasts. Concentrations due to routine emissions resulting from alternative C –

TC
expected waste forecast are similar to those under the no-action alternative. Refer to Section 4.2.5.1,2

for a discussion of the emissions from offsite lead decontamination.

TE I Radiological AirEmissio”sImpacts

Offsite maximally exposed individual and population doses were determined for atmospheric releases

resulting from routine operations. The major sources of radionuclides would be tbe Consolidated
LO04-13

Incineration Facility, the alpha and non-alpha vitrification facilities, and the transuranic waste

characterizatio n/cefiiti cation facility. Other facilities with radiological releases i~clude the M-Area

Vendor Treatment Facility and the mixed and hazardous waste containment building.

SRS-specific computer codes MAXI GASP and POPGASP were used to determine the maximum offsite

individual dose and the 80-kilometer (50-m ile) population dose, respectively, resulting from routine

LCICJ4-13I atmospheric releases, See Appendix E for detailed facility specific isotopic and dose data,

Table 4-40 shows the dose to the offsite maximally exposed individual and the population, Tbe

calculated maximum committed effective annual dose equivalent to a hypothetical individual is

‘c I 0.18 rnillirem(Ches”ey 1995), wbichiswellwithin theann”aldoselirnitof IOmillirem from SRS

atmospheric releases. In comparison, an individual living near SRS receives a dose of 0,25 millirem

from all current SRS routine releases (Amett 1994).

For alternative C – expected waste forecast, tbe annual dose to the population within 80 kilometers

‘c I (SOmiles)OfSRS wOuld be 10persOn-rern. IncOmparison,tbe collectivedosereceivedfromnat"ral

sources of radiation is approximately 195,000 person-rem (Amett, Karapatakis, and Mamatey 1994) to

tbe same population. Section 4,3.12.1.2 describes tbe potential health effects of these releases on

individuals residing offsite,
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Table 4-39. Changes in maximum ground-level concentrations of air pollutants at the SRS bounda~ for alternative C – expected, minimum, and

maximum waste forecasts.
TE

TC

Existing Regulato~ Background
Averaging ~o”rce~ standards concentration Increase in concentration (~g/m3) Percent of standarde

Pollutant time (Ptim3)a,b (pg/m3)c (Pg/m3)d Expectedb Minimum Maximum Expected Minimum Maximum

Nitrogen oxides 1 yeal 6

823
196

14

171

22

100

1,300
365
80

40,000
10,000

8

34
17

3

~Af

NA

30

34

22

0.011

NA

NA

NA

NA

0.28

2.70

0.39
0.01

24.19

4.02

0.28

2.69

0.39

0.0 I

24.19
4.02

0.32

2.74

0.40

0.01

24.19

4.02

14 14 14

66 66 66

58 58 58
21 21 21

0.5 0.5 0.5

0.3 0.3 0.3

60 60 60

59 59 59

50 50 50

Sulfur oxides 3 hours
24 hours

1 year

Carbon monoxide 1 hour
8 hours

Total suspended 1 year
patticulates

13 75 1.98 1.98 1.98

Particulate matter 24 hours

less than I year
10 microns in

diameter

Lead 3 months

51
3

150

50

3.20

0.08

3.18

0.08
3.52
0.10

4. OXIO-4

2

1

0.4
0.01

I .5 2.50x I0-5

0.0012

8.60x I0-4

3.40 XI0-4

1. IOXIO-4

1.90 XI0-5

0.0011

8.60x10-4

3.40 XI0-4

1.IOXIO-4

6.60x10-5

0.0012

8.80x10-4

3.50 XI0-4

I. IOX1O-4

0.8 0.8 0.8

54 54 54

35 35 35

25 25 25
13 13 13

Gaseous fluorides 12 bours

(as hydrogen 24 hours

fluoride) 1 week

1 month

3.7

2.9

1.60
0.80

a. Micrograms percubic meter of air.

b. Source: Stewart (1994).

c. Source: SCDHEC (1976).

d. Source: SCDHEC (1992)..,
e. Percent of standard = 100 x (actual + background+ increment) divided by tbe regulatory standards. I TE
f. NA = not applicable.
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TC

TE

Table 4-40. Annual radiological doses to individuals and the population within 80 kilometers (50 miles)

of SRS under alternative C.a
Offsitemaximally
exposed individual Population

Dose Dose

Waste forecast (millirem) (person-rem)
Expected 0.18 10
Minimum 0.09 4.9

Maximum 4.0 229

a. Source: Chesney ( 1995).

Min. EXP. M,,.
NO
Act10.

A

B

&

4.3.5.2 Air Resources – Minimum Waste Fo recast
c

The alternative C – minimum waste forecast would have a smaller impact to air resources than the

expected waste forecast,

4.3.5.2.1 Construction

Impacts were evaluated for the construction of facilities listed in Section 2.5.7. Maximum

concentrations at the SRS bounda~ resulting from average annual emissions during the 30-year

construction period are presented in Table 4-38. As discussed in Section 4.3.5.1.1, SRS would still be in

compliance with both state and Federal air quality standards,

4.3.5.2.2 Operations

Both radiological and nonradiological impacts were determined for the same facilities listed in

Section 2,5.7, Air emissions would be less than for the expected waste forecast.

Nonradiological Air Emissions Impacts

Nonradiological air emissions would be less than those estimated for the expected waste forecast.

Maximum concentrations at the SRS boundaV are presented in Table 4-39. Modeled concentrations are

similar to the expected waste forecast. Total concentrations would be less than both state and Federal
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srnbient air quality standards, and SRS would remain in compliance with both state and Federal

standards.

Radiological A1r Emissions Impacts ITE

Table 4-40 shows the dose to the offsite maximally exposed individual and the population due to

atmospheric releases, The calculated maximum committed annual dose equivalent to a hypothetical

individual is 0.09 millirem (Chesney 1995), which is less than the dose from tbe expected waste forecast I ‘rC

and below the annual dose limit of 10 millirem from SRS atmospheric releases. The annual dose to the

population witbin 80 kilometers (50 miles) of SRS would be 4.9 person-rem, less than tbe population I ‘rC

dose calculated for tbe expected waste forecast,

Min. EXP. Max
No
Action

A

B

m

4.3.5.3 Air R source –
c

~

Alternative C – maximum waste forecast would have greater impacts than the expected waste forecast.

4.3.5.3.1 Construction

Maximum concentrations at the SRS boundary that would result from average annual emissions during

the 30-year construction period are presented in Table 4-38.

During a year of average construction, the sum of concentrations of air pollutants resulting from

construction activities plus the existing baseline would be below both state and Federal air quality

standards. Good construction management procedures would require the wetting of roads to reduce

particulate emissions.

4.3.5.3.2 Operations

Nonradiological Air Emissions Impacts

Nonradiological air emissions would be greater than those estimated for the expected waste forecast.

Maximum concentrations at the SRS boundary are presented in Table 4-39. Cumulative concentmtions

would be within applicable state and federal ambient air quality standards.
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Radiological Air Emissions Impacts

Table 4-40 shows the dose to the offsite maximally exposed individual and the population due to

atmospheric releases from the facilities operating for the maximum waste forecast, The calculated

maximum committed annual dose equivalent to a hypothetical individual is 4.0 millirem (Chesney 1995),

which is greater than the dose calculated for the expected waste forecast but within the annual dose limit

of 10 millirem from all SRS atmospheric releases.

The annual dose to the population within 80 kilometers (50 miles) of SRS would be 229 person-rem,

which is greater than the population dose calculated for the expected waste forecast. The collective dose

the same population receives from natural sources of radiation is approximately 195,000 person-rem

(Arnett, Karapatakis, and Mamatey 1994).

these releases.

4.3.6 ECOLOGICAL RESOURCES

Min.EXD,M,.,

‘~c%l

Section 4.3.12,1,2 describes the potential health effects of

: M 4“3”’”’‘cO’O’ica’ResO”rces-Expec’edw
Development ofnewfacilities would result intheclearing andgrading ofundisturbed land. (These land

areas arepresented inacres; toconveti from acres tosquare kilometers, multiply by O.OO4O47.) Clearing

and grading would affect 108 acres of woodland by 2006 and an additional 20 acres by 2024, as follows:

. 27acres ofloblolly pine planted in 1987

. 20acres ofwhite oak, redoak, andhicko~regenerated inl922

. 57acres oflongleafpine regenerated in1922, 1931, orl936

. 4acresfrom which mixed pine/hardwood wasrecently hawested

. 20acres ofloblolly pine planted in1987would becleared beMeenthe years 2OO8and2O24

Effects on tbe ecological resources would be the same as those described in Section 4,1.6 for the

no-action alternative; however, because slightly less Iand(i, e,, 128 acres versus 160 under the no-action

alternative) would be required, the overall impact would be slightly less.
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Min. EXP. Max
No
Aclion

A

B

&

4.3.6.2 Ecological Resources –Minimum Waste Forecast

c

Approximately 111 acres ofundeveloped landlocated beWeentbe M-Line railroad andthe E-Area

expansion andextending nofihwest of F-Area wouId be required. Impacts totheecological resources of

the area would be slightly less than under the expected waste forecast due to the reduced area.

Min, Exp. MM.
NO
Action

A

a

@

4.3.6.3 ~
c

Approximately 184 acres of undeveloped land located between M-Line railroad and tbe E-Area

expansion and extending northwest of F-Area would be required. By 2006, an additional 775 acres of

land in an undetermined location would also be required for alternative C – maximum waste forecast,

Impacts to the ecological resources would hc considerably greater than for the expected waste forecast

due to the greater area, and similar to those described for alternative A – maximum forecast (see

Section 4.2.6.3). Additional threatened and endangered species surveys and a floodplain/wetlands

assessment would be required as part of the site-selection process,

4.3.7 L~ USE

Min. Exp. Max
NO _
Act,..

,4

B

m ‘amduse-Exuectedwaste ‘cast

4.3.7.1 For
c

DOE would use approximately 167 acres (108 acres of undeveloped; 59 acres of developed) of land in

E-Area through 2006 for activities associated with alternative C – expected waste forecast. By 2024, the

total would have been reduced to about 155 acres because as wastes would be treated and disposed, the

storage buildings would be taken out of service and decontaminated and decommissioned; some would

be demolished and the land converted back to a natural area. SRS has about 181,000 acres of

undeveloped land wbicb includes wetlands and other areas that cannot be developed, and 17,000 acres of

developed land.

I Tc

I Tc

TC
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Activities associated with alternative C would not affect current SRS land-use plans; E-Area was

designated as an area for nuclear facilities in the Draft 1994 Land-Use Baseline Reporl. Furthermore, no

part of E-Area has been identified as a potential site for future new missions. And according to the FY

1994 Draft Site Development Plan, proposed future land management plans specify that E-Area be

characterized and remediated for environmental contamination in its entirety, if necessary. DOE will

make decisions on future SRS land uses through the site development, land-use, and future-use planning

processes, including public input through avenues such as the Citizens Advisory Board.

Min. EXP. Max.
NO
Action

A

B

&

4.3.7.2 Land Use – Mirrimu m Waste Forecast
c

Activities associated with alternative C – minimum waste forecast would not affect current SRS land

TC I uses. Appmximatelyf3.57 square kilometer(141 acres) (slighdylesstharr forthe expected waste

forecast) in E-Area would be utilized.

Min. EXP, Max.
NO
Act)..

A

a

@

4.3.7.3 Land Use – Maximum Waste Fo
c

recast

Activities associated with alternative C – maximum waste forecast would not affect current SRS land

TC I uses. By20136,D0Ewmdduseatotalof l,029acres(254acres i" E-Areaand775acreselsewhere)for

the facilities listed in Section 4,3.1, This acreage is nearly 10 times the land that would be required

under the expected or minimum waste forecasts, but is less than 1 percent of the total undeveloped land

on SRS (DOE 1993d), However, considerably more acreage than this may be affected (see Section

TC I 4.2.6.3). ‘fherewouldbe”o impacttocurrent land uses irrE-Area. Thelocatio”ofthe 775acresoutside

of E-Area has not been identified and would be the subject of further impact analyses, However, DOE

would minimize the impact of clearing 775 acres by siting new facilities using the central industrialized
TC

portion of SRS, as described in Section 2.1,2 and Figure 2-1,
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4.3.8 SOCIOECONOMIC

This section describes the potential effects of alternative C on the socioeconomic resources in the region

ofinfluence discussed in Section 3,8, This assessment is based ontheestimated construction and

operations employ mentrequired toimplement this alternative, as listed in Tables 4-41 and 4-42.

Min. EXF, Max
NO
Action

A

B

@

4.3.8.1 Socioeco rromics-ExDected Waste Fnrecast
c

4.3.8.1.1 Construction

DOE anticipates that for alternative C – expected waste forecast, construction employment would peak

during 2004through 2005with approximately 160jobs (Table 4-4l), llOmore than during peak I TC

employment under theno-action alternative, This employ mentdemand represents less than I percent of

the forecast employ mentin 2005. Given thenormal fluctuation of employment in the construction

industV, DOEdoes notexpect anetchange inregional construction employment from implementation

ofthis case. Given no net change unemployment, neither population nor personal income in the region I TC

would change, As a result, socioecmromic resources would not be affected.

4.3.8.1.2 Operations

Operations employment associated with implementation of alternative C – expected waste forecast is

expected to peak from 2002 through 2005 with an estimated 2,160 jobs, 290 fewer than during peak

employment under therreaction alternative (Table 4-41). This employment demarrd represents less than

1 percent of the forecast employment in 2005 and approximately 10 percent of 1995 SRS employment.

DOE believes these jobs would be tilled from the existing SRS workforce. Thus, DOE does not

anticipate impacts to socioeconomic resources from changes in operations employment.

TC
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Table 4-41. Estimated construction and operations employment for alternative C – minimum, expected,

and maximum waste forecasts.a

Waste Forecast

Minimum Expected Maximumb

rear ~mrstluGL1ult
., a – .. ..-. .-.. -..

Operations Construction Operations Construction

1995

1996

1997

1998

1999

2000
200I
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

20

20

20

20

20

20

20

60

90

130

130

90

60

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

810

970

970

970

I ,090

1,100

I,loo

1,230

1,230

I ,470

1,350

1,300

1,230

1,330

1,260

1,260

1,260

1,260

1,260

1,260

1,260

1,260

1,260

1,260

I,lso

1,180

1,180

1,180

1,180

1,180

30

20

20

20

20

20

20

90

IIo

160

160

100

70

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

980

1,250

1,250

1,360

1,480

1,610

1,610

2,160

2,160

2,160

2>160

I ,940

1,830

1,910

1,910

1,910

1,910

1,910

1,910

1,910

1,910

1,910

1,910

1>910

1,820

1,820

1,820

1,820

1,820

1,820

170

40

50

I40

140

I40

140

270

300

350

350

230

210

80

80

80

80

80

80

80

80

80

80

80

70

70

70

70

70

70

a. Source: Hess (1995a).

b. Operations employment forthemaximum waste forecast isprovided in Table 4-42.

4-154



DoE/EIs-02 I 7

July 1995

Table 4.42. Estimated new operations jobs required to support alternative C – maximum waste

forecast .a

I995

1996

I997

1998

I999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Total operations

Projected Site employment employment for

total site available for alternative C –
Year employment WM activities maximum case New hires’

20,000 I0,000 1,260 0
15,800

15>800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

15,800

7,900
7,900
7,900
7,900
7,900
7,900
7,900
7>900
7,900
7,900
7,900
7,900
7,900
7,900
7>900
7,900
7,900
7>900
7,900
7,900
7>900
7,900
7,900
7,900
7,900
7,900
7,900
7,900
7,900

2,620

2,800

7,720

7,720

7,880

7,880

10,060

10,060

10,060

10,060

8,870

8,910

4,540

4,540

4,540

4,540

4,540

4,540

4,540

4,540

4,540

4,540

4,540

4,020

4,020

4,020

4,020

4,020

4,020

0
0
0
0
0
0

2,160

2>160

2,160

2>160

970

I,olo

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a. Source: Hess (1995a).
b. DOE assumed that approximately 50 percent of the total site workforce would be available to work on

waste management activities.

c. New hires are calculated by comparing the required employment (column 4) to available employment
(column 3); new hires would result only in those years when required employment exceeds available

employment.

TC
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Min. EXP. Max.
N.
A,,;..

A

B

& ‘0 ‘no

4.3.8.2 cioec mics – Minimum Waste Forecast

c

4.3.8.2.1 Construction

Construction employment associated with alternative C – minimum forecast would be slightly less than

that for the expected waste forecast and would peak in 2004 and 2005 with approximately 130 jobs

(Table 4-4 1), which represents much less than 1 percent of the forecast employment in 2005. DOE does

not expect a net change in regional construction employment from implementation of this case. As a

result, socioeconomic resources in the region would not be affected.

4.3.8.2.2 Operations

Operations employment associated with implementation of the minimum waste forecast is expected to

peak in 2004 with an estimated 1,470 jobs, approximate y 690 fewerjobs thanundertheexpectedwaste

forecast (Table 4-4 1). This employment demand represents less than 1 percent of the forecast

employment in 2005 (see Chapter 3) and approximately 7 percent of 1995 SRS employment. DOE

believes these jobs could be filled from the existing SRS workforce and, therefore, anticipates that

socioeconomic resources would not be affected by changes in operations employment.

Min. EXP. Max,
N.
Action

A

B

@

4.3.8.3
c

4.3.8.3.1 Construction

Construction employment associated with alternative C – maximum waste forecast would be greater than

that for the expected waste forecast and would peak in 2004 and 2005 with approximately350 jobs

(Table 4-4 I), which represents less than 1 percent of forecast employment for 2005. DOE does not

expect a net change in regional construction employment from implementation of this case. As a result,

socioeconomic resources in the region would not be impacted.
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4.3.8.3.2 Operations

operations employment associated with the implementation of alternative C – maximum waste forecast

is expected to peak during 2002 through 2005 with an estimated 10,060 jobs (Table 4-42), which

represents 3.7 percent of the forecast regional employment in the year 2005 and approximate y 50

percent of 1995 SRS employment, DOE assumes that approximately 50 percent of the total SRS

workforce would be available to support implementation of this case. If DOE transfers 50 percent of the

SRS workforce, an additional 2,160 new employees would still be required in the peak years. Based on

the number of new jobs predicted, DOE calculated changes in regional employment, population, and

personal income using the Economic-Demographic Forecasting and Simulation Model developed for the

six-county region of influence (Treyz, Rlckman, and Shao 1992).

Results of the modeling indicate that the peak regional employment change would occur in 2002 with a

total of approximately 5,320 new jobs (Table 4-43) (HNUS 1995b). This would represent a 2 percent

increase inbaselineregionalemploymentandwould have a substantial positive impact on the regional

economy,

Potential changes in regional population would lag behind the peak change in employment because of

migration lags and because in-migrants may have children after they move into the area, As a result, the

maximum change in population would occur in 2005 with an estimated 6,630 additional people in the

six-county region (Table 4-43) (HNUS 1995b). This increase is approximately 1.4 percent above the

baseline regional population forecast and could affect the demand for community resources and services

such as housing, schools, police, health care, and fire protection.

Potential changes in total personal income would peak in 2005 with a $410 million increase over forecast

regional income levels for that year (Table 4-43) (HNUS 1995b). This would be a 2.6 percent increase

over baseline income levels and would have a substantial, positive effect on the regional economy.

4.3.9 CULTURALRESOURCES

TC

TC

This section discusses the effect of alternative C on cultural resources.
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Table 4-43. Changes in employment, population, and personal income for alternative C – maximum waste forecast.a

Change in

Change in Net change in Percent change Change in Percent change regional personal Percent change

indirect regional total regional in regional regional in regional Income in regional

Year New hiresb employment employment employment population population (millions) personal income

I
2002 2,(60 3,160 5,320 2.06 1,870 0.39 310 2.37

I 2003 2, i 60 3,110 5,270 2.02 4,130 0.86 350 2.52

TC I 2004 2,160 22970 5,t30 1.94 5,510 1.15 380 2.58

I 2005 2,160 2,860 5,020 1.88 6,630 1.38 410 2.63

I 2006 970 980 I ,950 0.72 6,450 I .34 220 1.32

I 2007 1,010 980 1,990 0.74 5,900 1,23 220 1.32
I

a. Source: Hess ( 1995a~ HNUS ( 1995b).

b. From Table 4-42.

c. Change in employment related to changes in population.


