
S.... _--...L __

4.3.4 TECHNOLOGY AND SITE-SPECIFIC 
IMPACTS FOR BLENDING HIGHLY 

ENRICHED URANIUM TO 
0.9-PERCENT LOW-ENRICHED 
URANIUM AS METAL

Under this process, surplus HEU metal would be 
melted down and mixed with molten DU to attain the 
appropriate enrichment level of 0.9-percent assay.  
The homogeneous molten mixture then would be 
converted to oxide form. This process would be used 
only for surplus HEU to be discarded as waste.  

Assessment of impacts of blending HEU to 0.9
percent LEU as metal is based on an annual 
throughput of 3.1 t of 50-percent assay HEU (impure 
U/Al metal alloy) blended to approximately 264 tlyr 
LEU. The resultant product would be an impure U/Al 
metal alloy containing 0.9-percent assay uranium 
metal, which would be subsequently converted to 
oxide form prior to disposal. When oxidized, 
including aluminum, the total mass of the waste 
product would be 278 t/yr. The blendstock for this 
alternative would be DU, requiring a blending ratio 
of 70 to 1 (each metric ton of HEU would require I about 70 t of blendstock). The Y-12 Plant is 
considered for this alternative because it is the only 

site where metal blending capability currently exists.

4.3.4.1 Site Infrastructure

Operation of facilities to blend HEU to 0.9-percent 
LEU as metal would potentially affect site 
infrastructure, mainly electrical power, fuel, and 
water/steam supply. Site infrastructure requirements 
are discussed in Section 2.2.2.2 and detailed in Table 
4.3.4.1-1 for the Y-12 Plant. The discussion of 
impacts on site infrastructure is presented for all the 
sites collectively.  

Due to the use of existing facilities at the Y-12 Plant 
and the estimated metal blending facility utility 
requirements, there is no anticipated need for 
modifications to onsite or offsite road and rail access 
or right-of-way access corridors for such services as 
electrical transmission lines, natural gas and water 

supply pipelines, and telecommunications. The 
existing road, rail, and other utility services at the 
Y-12 Plant are considered adequate to support the 
projected needs of the metal blending facility.

The annual electrical service requirements of the 
metal blending facility are 3,800 MWh with a 
maximum peak demand in any 1-hour period 
estimated at 1 MWe. This requirement is less than 1 
percent of current annual consumption at the Y-12 
Plant.  

The fuel and water requirements to support-the metal 
blending facility represent relatively small fractions 
of current annual usage or available capacity at ORR.  

I Natural gas is available and in use at the Y-12 Plant.  
[Text deleted.] Annual fuel oil consumption at ORR 
is 416,000 1 (110,000 gal); however, none of this oil 
is used at the Y-12 Plant. Coal fired boilers are in use 

for the production of process steam. The fuel 
requirements for the metal conversion and blending 
facility represent only 0.2 percent of current fuel 
consumption at ORR. Annual raw water 
requirements to support the blending facility 

I operations represent only 0.2 percent of current 
usage at ORR.  

As a result of the extensive site infrastructure already 

existing at Y-12, minimal effect, in terms of the 
percentage increase in site infrastructure resource 
usage, can be expected due to the development, 
operation, and decommissioning of the metal 
blending facility. In addition, the metal blending 
facility's site infrastructure resource requirements are 
well within the available capacity at the Y-12 Plant.

4.3.4.2 Air Quality and Noise

Operation of facilities to blend HEU to 0.9-percent 
LEU as metal would generate criteria and toxic/ 
hazardous pollutants. Concentrations of pollutants 
resulting from this alternative were estimated for 
ORR and are presented in Table 4.3.4.2-1.  

Air Quality. Air pollutant emissions associated with 
the operation of the metal blending facility consist of 
criteria pollutants from the operation of boilers to 
produce steam and toxic/hazardous pollutants such as 
nitric acid used or generated in the blending process.  
These pollutants are controlled using liquid 
scrubbing prior to HEPA filtration to remove 
chemical vapors and particulates.  

The 24-hour concentration of S02 at ORR is 
approximately 9 percent of the standard, which is the 
highest percent of a standard for the criteria
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00
Table 4.3.4.1-1. Additional Site Infrastructure Resources for Blending 3.1 f/yr Highly Enriched Uranium to 0.9-Percent 

Low-Enriched Uranium as Metal 
Access Electrical Fuel Water 

Peak Natural Diesel! Road Rail Energy Load Gas oil Coal Water Steam Site (km) (kin) (MWh/yr) (MWe) (m3/yr) (l/yr) (t/yr) (million V/yr) (kg/hr) j Metal facility 0 0 3,800 1 708 37,850 127 12 0 Y-12 baseline 42 11 421,000 62 66,600,000 0 2,940 7,530 99,300 Y-12 percent change 0 0 0.9 1.6 0 .07 a NAb 4.4 0.16 0 [Text deleted.] 
a Percent change includes required natural gas or oil energy equivalent.  b Natural gas is the primary fuel at Y-12, and all of the blending facility oil requirements have been converted to a natural gas energy equivalent; fuel oil (0.96 kg/1) is assumed to be 41,800 BTUs/kg or 40,128 BTUs/i, and natural gas is assumed to be 35,315 BTUs/m 3 (that is, 37,850 of fuel oil=43,065 m3 natural gas).  
[Text deleted.] 
Note: NA--not applicable; MWh=megawatt hour;, MWe-megawatt electric; BTU=British thermal unit.  
Source: OR LMES 1995c; OR MMES 1995a.
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Table 4.3.4.2-1. Estimated Concentrations of Criteria Pollutants Based Upon Blending 3.1 1/yr 
Highly Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal

Averaging 
Time

Pollutant 

Carbon monoxide (CO) 

Lead (Pb) 
Nitrogen dioxide (NO2) 
Particulate matter (PM10) 

Sulfur dioxide (SO2) 

Mandated by Tennessee 

Total suspended particulates (TSP) 

Gaseous fluorides (as HF)

8 hours 
I hour 

Calendar Quarter 
Annual 
Annual 

24 hours 
Annual 

24 hours 
3 hours 

Annual 
24 hours 
1 month 
I week 

24 hours 
12 hours 
8 hours

Most Stringent 
Regulations or 

Guidelines 

10,000b 

40 ,0 0 0 b 

1.5b 

1 0 0 b 

50b 
150b 
80b 

3 6 5 b 

1,300b 

6 0 d 
15 0 d 

0.8 d 

1.6 d 

2 .9 d 

3 7 d 

2 5 0 d

Metal Blending 
Alternative 

Concentration for 

Qrgm 3) 
6.7 

31 

0.47 
0.02 
0.27 
0.86 

10.2 
56.2 

2.370 
28.16 

C 

C 

C 

C

I Model results.  
b Federal standard.  

c No emissions from this process.  

d State standard or guideline.  

* No State standard or guideline.  

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for 

Y-12 include other ORR operations.  

Source: 40 CFR 50; ORLMES 1995c; TN DEC 1994a; TN DHE 1991a.

pollutants at ORR. The metal blending would 
contribute 3 and 19 percent to the 24-hour 
concentration of S02 and TSP at ORR respectively.  
The remaining criteria pollutant concentrations 
would be less than 20 percent of the respective 
standard.  

I [Text deleted.] 

Table 4.3.4.2-2 presents the total concentrations of 
no action criteria pollutants plus blending at the Y-12 
site. During operation, impacts from the metal 
blending with respect to the concentrations of criteria 
and toxic/hazardous air pollutants are expected to be 
within Federal and State regulations and guidelines 
for ORR.

Noise. Operation of the metal blending facilities in an 
existing building at ORR would result in little or no 
contribution to noise levels at offsite receptors.  
Existing buildings are located at a sufficient distance 
from offsite noise sensitive receptors that the 
contribution to offsite noise levels would continue to 
be small.  

Noise impacts associated with increased traffic on 
access routes would be small considering that the 
facility would require a maximum of 72 employees 
during operation (OR LMES 1995c:20), many of 
whom would be employees currently working at the 
site.
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Table 4.3.4.2-2. Estimated Total Concentrations of Criteria Pollutants for No Action Plus Blending 
3.1 t/yr Highly Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal

Pollutant 
Carbon monoxide (CO) 

Lead (Pb) 
Nitrogen dioxide (NO2) 
Particulate matter (PM1 0) 

Sulfur dioxide (SO2) 

Mandated by Tennessee 
Total suspended particulates (TSP) 

Gaseous fluorides (as HF)

Averaging 
Time

8 hours 
1 hour 

Calendar Quarter 
Annual 
Annual 

24 hours 
Annual 

24 hours 
3 hours

Annual 
24 hours 
I month 
I week 

24 hours 
12 hours 
8 hours

Most Stringent 
Regulations or 

Guidelines 

40,000b 

1. 5b 
100b 

5 0 b 

15 0 b 

8 0 b 

3 6 5 b 
1,300b

60c 
150c 

0.8c 

1.6c 
2.93 
3.7c 

250c
250.6

No Action Plus 
Blending 

Concentration at 
Y-128 

qig/m 3) 
11.7 
42 
0.05 

3.47 
1.02 
2.27 
2.86 

42.2 
136

3. 3 7 d 

30.16 
0.2 

0.3 
<0.6 

<0.6

a Model results.  
b Federal standard.  
c State standard or guideline.  
d No State standard.  

L [Text deleted.] 
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for 

Y-12 include other ORR operations.  
Source: 40 CFR 50; DOE 1995i; ORLMES 1995c; TNDEC 1994a; TNDHE 1991a.

Potential measures to minimize noise impacts on 
workers include providing workers in noisy 
environments with appropriate hearing protection 
devices that meet OSHA standards. As required, 
noise levels would be measured in worker areas, and 
a hearing protection program would be conducted.

4.3-4.3

Environmental impacts associat 
[ of metal blending facilities wou 
groundwater resources. Water n 
and discharges provided in Secti 
to assess impacts to surface wa 
The discussion of impacts are p 
separately.  
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Oak Ridge Reservation 

Surface Water. Operation of metal blending 
facilities would require an additional 12 million /yr 
(3.2 MGY) of water or less than 1 percent of the 
Clinch River's average flow (132 m3/s [4,647 ft3ls]).  

The wastewater generated from the operations would 
be conveyed to the Y-12 Central Pollution Control 
Facility or the Y-12 West End Treatment Facility for 
processing. Approximately 11.7 million 1/yr 
(3.1 MGY) of additional treated sanitary and 
wastewater would be discharged to East Fork Poplar 
Creek, not exceeding 1 percent of the creek's average 
flow (1.3 m3/s [45 ft 3/s]), and therefore these 
discharges should not result in any downstream flow
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effects. Releases to the Clinch River would represent 
less than 1 percent of the average flow (132 m 3/s 

[4,661 ft3/s]). All discharges would be monitored to 
comply with NPDES permit limits. Stormwater 
runoff from the main plant area would be collected in 
detention ponds, monitored, and if acceptable, 
discharged to nearby streams. Stormwater runoff 
from outside the main plant area, except those 
facilities that require onsite management controls by 
regulations such as sanitary treatment plants and 
landfills, would be discharged to nearby streams.  

The Y-12 Plant is currently involved with the 
remediation of East Fork Poplar Creek under 
CERCLA because East Fork Poplar Creek was 
contaminated by past releases from the Y-12 Plant.  
Future NPDES permits would be written after review 
of the current water quality and how it is affected by 
discharges from Y-12. In addition, discharges from 
the treatment plants are required to meet all permit 
limits, therefore, no impacts to water quality are 
expected.  

Domestic wastewater from the Y-12 Plant, including 
some sinks in process areas, are discharged to the 
sanitary sewer for treatment under an industrial 
user's permit. This permit allows the Y-12 Plant to 
discharge wastewater to be treated at the Oak Ridge 
Wastewater Treatment Facility through two main 
sewage lines into the Oak Ridge sanitary sewer 
system in accordance with effluents limitations,

monitoring requirements, and other conditions set 
forth in the permit. Radiological and nonradiological 
parameters are monitored for these sewer lines.  

The proposed area for the metal blending facility lies 
outside the 100- and 500-year floodplains.  

Groundwater. No groundwater would be used at 
Y-12 given the plentiful surface water supplies; 
therefore, no impacts on groundwater levels are 
expected.  

Groundwater quality would not be affected by the 
operation of metal blending facilities. Because there 
wouldbe no direct discharge of process wastewater 
to groundwater, and wastewater would be treated at 
either the Y-12 Central Pollution Control Facility or 
at the Y-12 West End Treatment Facility before 
being released to surface waters, no impacts on 
groundwater quality are expected. Groundwater 
contamination at ORR has been the result of past 
practices that have since been discontinued. The 
Y-12 Plant implements a Comprehensive 
Groundwater Monitoring Plan to monitor 
groundwater flow, quality, and content by sampling 
groundwater monitoring wells across the facility.  
Water quality of East Fork Poplar Creek would be 
protected by the extensive Y-12 efforts to protect 
water quality.  

[Text deleted.]
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4.3.4.4 Biotic Resources

The operation of the metal blending facilities at the 
Y-12 Plant is not expected to have significant adverse 
impacts on biotic resources. Operations would be 
conducted within existing buildings. There would be 
no loss of habitat; therefore, no impacts on wildlife 
are anticipated. The increase of water intake or 
discharges to site streams would be minimal (less than 
1 percent of stream flow rates), which would cause no 
impacts to aquatic resources.  

Impacts to wetlands would not occur since these 
resources are not located in the proposed area of 
activities. No Federal- or State-listed threatened or 
endangered species would be affected.

4.3.4.5 Socioeconomics

This section describes the potential socioeconomic 
impacts resulting from operation of facilities for the 
blending of HEU to 0.9-percent LEU as metal at the 
Y-12 Plant at ORR. Any upgrades/modifications 
required at either site would be accomplished by the 
site's existing workforce, and no new jobs would be 
created; however, operation of the blending facility at

either location would require additional employees, 
creating some minor economic benefits to the region.  

Operation of the metal blending facilities would 
require 72 employees. Some workers needed for 
operation are currently employed at these sites; 
however, to assess the maximum potential impact of 
this alternative, the analysis assumes that both 
candidate sites would need 72 additional employees 
to blend -HEU to LEU as metal. The project would 

I also create 184 indirect jobs within the ORR REA 
(Figure 4.3.4.5-1). The regional unemployment rate 

I would decrease from 4.9 to 4.8 percent at ORR.  
Earnings also would increase slightly in the region as 
a result of the project.  

Available labor in each region is sufficient to fill the 
new jobs created directly by the project and additional 
indirect jobs; therefore, it is unlikely that there would 
be any in-migration to the region. Without any 
project-related in-migration, there would be no 
additional demands for housing units, community 
services, or transportation. The effects on housing and 
community services in the ROI would be the same as 
for the No Action Alternative.

0 

E 
z

Increase In Total Employment
200 -

150 -

100

50

0

[ic Indirect
Source: Model Results,

Figure 4.3.4.5-1. Increase in Total Project-Related Employment (Direct and Indirect) at Oak Ridge 
Reservation Resulting From Blending 3.1 t/yr Highly Enriched Uranium to 

0.9-Percent Low-Enriched Uranium as Metal.
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4.3.4.6 Public and Occupational Health

This section describes the radiological and hazardous 
chemical releases and their associated impacts 
resulting from either the normal operation or potential 
accidents for blending HEU to 0.9-percent LEU as 
metal at ORR. Summaries of the radiological impacts 
to the public and workers associated with normal 
operation at ORR are presented in Tables 4.3.4.6-1 
and 4.3.4.6-2. Chemical impacts to these same 
groups are presented in Table 4.3.4.6-3, and accident 
impacts are presented in Table 4.3.4.6-4. (Further 
supplementary information is presented in 
Appendix E.) 

Normal Operation 

Radiological Impacts. Incremental radiological 
impacts to the public resulting from normal operation 
of the metal blending facilities at ORR are presented

in Table 4.3.4.6-1. The impacts from total site 
operations, including the metal blending facilities, 
also are given in the table. These impacts are provided 
to demonstrate compliance with applicable 
regulations governing total site operations. To put 
operational doses into perspective, a comparison is 
made with the doses from natural background 
radiation. As shown in Table 4.3.4.6-1, the dose to the 
MEI of the public from annual total site operations is 

within radiological limits and would be 2.0 mrem at 
ORR. The annual population dose within 80 km 

I(50 mi) would be 28.1 person-rem at ORR.  

Incremental and total site doses to onsite workers 
from normal operations are given in Table 4.3.4.6-2.  
The annual incremental dose to involved workers at 
the blending and conversion facility would be 
110 mrem to the average worker and 7.9 person-rem 
to the entire facility workforce (DOE 1993n:7; 

I NRC 1995b; OR LMBS 19950).

Table 4.3.4.6-1. Potential Radiological Impacts to the Public Resulting From Normal Operation of 

Blending 3.1 t/yr Highly Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal 

ORR 

Receptor Incremental Total Site 

Maximally Exposed Individual (Public) 
From atmospheric release pathway (menh/yr)b 2.6x10 2  1.4 

From total liquid release pathway(mremlyr)b 0 0.6 

From atmospheric and liquid release pathways 2.6x10"2  2 
combined (mrem/yr)b 

Percent of natural background' 8.8xi0"3  0.68 

Risk of fatal cancer per year of site operationd 1.3x10"s 1.0xi0"6 

Population Within 80 km 

From atmospheric release pathways dose 0.11 26.1 
(person-rem/yr)e 

From total liquid release pathways (person-rem/yr)e0  0 2 

From atmospheric and liquid release pathways 0.11 28.1 
combined (person-rem/yr)0 

Percent of natural background0  3.6x10"5  9.2xi0"3 

Number of fatal cancers per year of site operationsd 5.5x10"5  1.4x10 2 

'Includes impacts from all site operations that are expected to continue during the interim of blending process operations (reference 
environment).  

b The applicable radiological limits for an Individual member of the public from total site operations are 10 nremlyr from the air 

pathways, 4 mrem/yr from the drinking water pathway, and 100 mrem/yr from all pathways combined. U'ebxt deleted.] 
C Annual natural background radiation levels at ORR: the average individual receives 295 mrem; and the population within 80 km 

receives 306,000 person-rem.  
d Representative of material processed at the rate of 3.1 t/yr.  
o Proposed 10 CFR 834 (58 FR 16268) includes the requirement that the contractor who operates a DOE site notify DOE if the 

potential annual population dose exceeds 100 person-rem from all pathways combined.  

Source: Appendix B.  
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Table 4.3.4.6-2. Potential Radiological Impacts to Workers Resulting From Normal Operation of Blending 
3.1 t/yr Highly Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal

Receptor ORR
Involved Workforcea 
Average Worker 

Dose (mrem/yr)b 
Risk of fatal cancer per year of site operation

Total 
Dose (person-rem/yr) 
Number of fatal cancers per year of site operation 

Noninvolved WorkforceF 
Average worker 

Dose (mrem/yr)b 
Risk of fatal cancers per year of site operation 

Total 
Dose (person-remlyr) 
Number of fatal cancers per year of site operation 

Total Site Workforced 
Dose (person-rem/yr) 
Number of fatal cancers per year of site ooeration

110 
4.4xlO-5 

7.9 
3.2x10-3 

4 
1.6xlO

68 
2.7xlO-2 

76

q3.0x 1-2
The in-plant (involved) worker is a worker associated with operations of the blending and conversion facilities. The estimated 
number of in-plant workers is 72.  

b The radiological limit for an individual worker is 5,000 mrem/yr (10 CFR 835).  
c The noninvolved worker is a worker on site but not associated with operations of the blending and conversion facilities, The 

estimated number of noninvolved workers is 16,928 at ORR.  d The total site workforce is the summation of the in-plant worker impacts and the noninvolved worker impacts. The estimated 
number of workers in the total site workforce is" 17,000 at ORR.  

Source: DOE 1993n:7; NRC 1995b; OR LMES 1995c.

I [Text deleted.]. All resulting doses are within 
radiological limits and are well below levels of natural 
background radiation.  

Hazardous Chemical Impacts. Hazardous chemical 
impacts to the public resulting from blending HEU to 

1 0.9-percent LEU as metal at Y-12 are presented in 
Table 4.3.4.6-3. The increment of potential adverse 
noncancer health effects and cancer risks posed by 
this action at the various sites is shown, followed by 
the total risk (that is, incremental risk plus no action 
contribution to risk) at each unique site. There are no 
cancer risks for those sites where there are no known 
carcinogens among the hazardous chemicals released, 
and therefore the slope factor is 0 for all chemicals.  

The incremental and site total HIs for the public MEI 
contributed by this alternative are all less than 1.0 at 
Y-12 showing that all hazardous chemical 
concentrations are below EPAs concentrations

(Reference Concentrations). The cancer risks to the 
MEI of the public are below the value of 1.0xl0"6 (40 
CFR 300.430).  

The incremental and total site HIs for the onsite 
workers contributed by this alternative are less than 
1.0 at Y-12. [Text deleted.] The incremental and total 
cancer risks to the workers at Y-12 are below the 
value of I.OxIO06.  

Facility Accidents 

A set of potential accidents have been postulated for 
which there may be releases of radioactivity that could 
impact noninvolved onsite workers and the offsite 
population. A set of accident scenarios was selected to 
represent bounding cases. In assessing the bounding 
accident scenarios for the conversion and blending 
facility, the following parameters were evaluated: 1) 
material at risk, 2) energy sources (fires, explosions,
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Table 4.3.4.6-3. Potential Hazardous Chemical Impacts to the Public and Workers Resulting From 
Blending 3.1 t/yr of Highly Enriched Uranium to 0.9-Percent 

Low-Enriched Uranium as Metal at Y-12

Receptor IncrementalO Total Siteb 

Maximally Exposed Individual (Public) 

Hazard indexC 2.24x10"4  3.97x10 2 

Cancer riskd 9.25x10"16  9.25x10-16 

Worker Onsite 

Hazard index' 8.82x10 4  0.155 

Cancer riskf 2.40x10714 2.40x10"14

a Incremental=contribution only from single activity at the site.  
b Total=total site includes any background emissions that would be present in the absence of site operations plus site emissions that 

exist at the present time.  
c Hazard index for MEI=sum of individual hazard quotients (noncancer adverse health effects) for MEL.  

d Lifetime cancer risk for MEI=(emissions concentrations) x (0.286 [converts concentrations to doses]) x (slope factor).  

c Hazard index for workers=sum of individual hazard quotients (noncancer adverse health effects) for workers.  

f Lifetime cancer risk for workers=(emissions for 8-hour) x (0.286 [converts concentrations to doses]) x (0.237 [fraction of year 
exposed]) x (0.571 [fraction of lifetime working]) x (slope factor).  

Source: OR LMES 1995c.

earthquakes, and process design-related events), 3) 
barriers to release, and 4) protective features of the 
facility.  

No toxic chemicals were identified among the 
materials at risk. The accident scenarios that were 
considered included a tornado, straight winds, an 
aircraft crash, a truck crash, nuclear criticality, process 
related accidents, and an evaluation basis earthquake.  
With the exception of the filter fire (with continuous 
exhaust flow) all of the accident scenarios that are 
considered potentially bounding can be initiated by 
the evaluation basis earthquake; therefore, it is 
concluded that the evaluation basis earthquake would 
result in the worst-case atmospheric release of 
radioactivity and hazardous chemicals. The evaluation 
basis earthquake is assumed to initiate the nuclear 
criticality and other release scenarios.  

In a filter fire accident, it is assumed that a fire occurs 
that releases all the uranium in the bag filters, traps, 
and HEPA filters to the atmosphere in a matter of 
minutes. The quantity of material assumed to be 
released is 0.15 kg (0.33 lb) of HEU.  

In an earthquake-induced criticality accident, it is 
assumed that storage racks containing multiple critical 
masses of uranium metal are damaged directly by 
seismic shaking and indirectly by falling debris. Safe 
spacing is lost and moderators added as water from the

fire system. This results in the possible formation of 
one or more critical assemblies. In an accidental 
criticality, it is assumed that 1.0x10 19 fissions occur 
prior to reaching a stable, subcritical condition and 
that all material releases occur within a 2-hour period 
(NRC 1979b: 3.34-4). The amount of radioactive 
material released as fission products created by the 
nuclear criticality is 46,000 Ci of krypton isotopes, 
65,000 Ci of xenon isotopes, and 1,600 Ci of iodine 
isotopes.  

In the evaluation basis earthquake accident scenario, it 
is assumed that the building collapses, resulting in 
ruptured containers, piping, and tanks releasing 
uranium mixtures, water, and reactive liquids. This is 
assumed to result in the release of 2.1 millicurie (mCi) 
of uranium isotopes (48 percent of the activity is 
U-232 and 33 percent of the activity is U-234).  

The accidents that release radioactivity and'their 
consequences are presented in Table 4.3.4.6-4. The 
accident with the highest consequences is a criticality.  
If it were to occur (in conjunction with the evaluation 
basis earthquake), there would be an estimated 
2.5x10"3 latent cancer fatalities in the general 
population within 80 km (50 mi) of Y-12. For the 

ElI, there would be an increased likelihood of latent 
cancer fatality of 3.3x10"5 at ORR. Based on the 
spatial distribution of noninvolved workers located at
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ORR, the estimated number of latent cancer fatalities 
in the worker population is 2.lxl0"2.The accident 
risks, reflecting both the probability of the accident 
occurring and the consequences, also are shown in the 
tables. For the general population, MEI, and 
noninvolved worker population, the fatal cancer risks 
are 2.5x10"7, 3.3x10-9, and 2.1x10"6 per year, 
respectively. In addition to the potential impacts to 
noninvolved workers, there are potential impacts to 
involved workers, who are located in the facilities 
analyzed in this EIS. Potential radiological 
consequences to the involved worker range to several 
thousand rem in the case of a criticality. The 
combined evaluation-basis earthquake and 
earthquake-induced criticality would probably result 
in fatal doses to the involved worker. Furthermore, 
fatalities to the involved workers would be expected 
as a result of the building collapse (from the 
earthquake) and the criticality (OR DOE 1994d:6-26, 
6-27). [Text deleted.]

J 

I 

I

1

I [Table deleted.]

4.3A.7 Waste Management

Operation of facilities required to blend surplus HEU 
to 0.9-percent LEU as metal would affect current 
waste management practices at ORR. There is no 
spent nuclear fuel, -LW, or TRU waste associated 
with the blending; however, generation of low-level, 
mixed low-level, hazardous, and nonhazardous 
wastes would increase. This section summarizes the 
impacts on treatment, storage, and disposal facilities 
at ORR resulting from blending HEU to 0.9-percent 
LEU as metal.  

The blending process would result in the generation 
of low-level, mixed low-level, and nonhazardous 
wastes (as presented in Table 2.2.2.2-2). Table 
4.3.4.7-1 presents the increased sitewide waste 
generation resulting from the blending process. [Text 
deleted.] Table 2.2.2.2-2 also provides the resultant 
waste volume after treatment (effluent) using a 
proposed treatment scheme as outlined in Figures

Table 4.3.4.6-4. Accident Consequences and Risk of MajorAccidents for Blending 3.1 t/yr Highly 
Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal at Y-12 

Earthquake Induced Evaluation Basis Accident Description Filter Fire Criticality Earthquake Scenario 
Accident frequency 13a 10-4b O4b 

(per year) 
Consequences 
Noninvolved Workers 

Dose (person-rem) 11 38 14 
Latent cancer fatalities per accident 4.2x10"3  1.5x10"2  5.6x10"3 

Risk (cancer fatalities per year) 4.2x10"6 1.5x10"6 5.6xl0-7 
Maximally Exposed Individual 

Dose (rem) 1.0x10"2  5.x10-2  1.4x10.2 

Latent cancer fatality per accident 5.2x10"6  2.6x10-5  6.8x10-6 
Risk (cancer fatality per year) 5.2x10"9  2.6xi0-9  6.8x10-10 

Population Within 80 km (1,040,000 
in 2010) 
Dose (person-rem) 1.5 3 1.9 
Latent cancer fatalities per accident 7 .7xlO4 1.5xl0 3- 9.7x10 4 

Risk (cancer fatalities per year) 7.7x10 7 1.5x10-7 9.7x10-8
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"a Accident annual frequency estimated in the range of I0e to 10.2, 10.3 chosen for use in comparing alternatives, b Accident annual frequency estimated In the range of 10"s to 10"3, 10*4 chosen for use In comparing alternatives. The probability 
or frequency of a criticality induced by an earthquake would be lower.  

Source: Results shown are derived from accident analyses; see Appendix E.S.
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14.3.4.7-1 through 4.3.4.7-3. Liquid LLW from 
decontamination could go through a uranium 
recovery process first. The liquid effluent then would 
go to a radioactive wastewater treatment facility. The 
resultant sludge would be immobilized for disposal as 
solid LLW, and the treated effluent would be 
discharged through a permitted outfall. The sump 
collection wastes from general plant operations 
would be precipitated and filtered in a radioactive 
liquid waste treatment facility. The resultant sludge 
would be immobilized for disposal, and the treated 
effluent would be discharged through a permitted 
outfall. Solid LLW generated by the blending process 
would consist of lab wastes, decontamination solids, 
graphite, slag, brick and insulation, oil filters, air 
sampling filters, HEPA filters, and miscellaneous 
contaminated solids. Decontamination solids could 
go through a uranium recovery process before being 
packaged for disposal. All other solid LLW could be 
compacted and immobilized as appropriate to meet 
the waste acceptance criteria of an onsite or offsite 
LLW disposal facility. The solid LLW radiological 
content would include U-232, U-234, U-235, U-236, 
and U-238. Liquid include mixed LLW consisting of 
spent solvents and lab waste could be incinerated, 
thus eliminating the hazardous constituent. The 
resultant ash could be immobilized and packaged for 
disposal as solid LLW. Other solid mixed LLW would 
consist of contaminated gloves and wipes. After

compaction, they would be packaged for storage until 
sufficient volume had accumulated for disposal in an 
offsite RCRA-permitted facility.  

Liquid nonhazardous waste such as sewage 
wastewater would be treated and disposed of using 
current site practices and facilities. Solid 
nonhazardous waste would primarily consist of solid 
sanitary waste, trash, waste paper, scrap metal, air 
filters, personnel respirators, plastic bags, and gloves.  
Nonrecyclable portions of this waste would be 
disposed of in a permitted landfill per site practice.  

The wastes quantified in Table 4.3.4.7-1 result only 
from the process of blending 12.52 t/yr of impure 
U/Al metal alloy that contains 3.1 t of HEU to 
0.9-percent LEU as metal. The end product from this 
process will be an LEU waste that may be staged 
temporarily at ORR in existing facilities until there is 
sufficient quantity for cost-effective shipment to the 
disposal site(s). The blending process of 3.1 t of 
lIEU will result in approximately 260 t/yr of LEU 
waste (OR LMES 1995c:1). Using a loading of 90-kg 
(55-gal) drum, it can be determined that this blending 
process will result in approximately 610 m3/yr 
(21,500 ft&/yr) of LEU waste. In a DOE LLW disposal 
facility, this waste would require from 0.07 to 0.18 
ha/yr (0.18 to 0.46 acres/yr) of space, based on usage 
factors for DOE facilities that.range from 3,300 to

Table 4.3.4.7-1. Estimated Annual Waste Volumes Generated for Blending 3.1 t/yr 
Highly Enriched Uranium to 0.9-Percent Low-Enriched Uranium as Metal at Oak Ridge Reservation

No Action With Metal Blending Increase 
Waste Category (m3) (m3) (Percent) 

Low-Level 
Liquid 2,576 2,856 11 
Solid 8,030 8,575 7 

Mixed Low-Level 
Liquid 84,210 84,219 <1 
Solid 960 960 0 

Hazardous 
Liquid 32,640 32,641 <1 
Solid 1,434 1,434 0 

Nonhazardous 
Liquid 1,743,000 1,754,664 <1 
Solid 52,730 53,200 1 

Source, OR LMES 1995c;Tables 3.3.10-1, 3.3.10-2, and 3.3.10-3.
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8,600 m 3/ha (47,200 to 123,000 ft 3 /acre), 
respectively. The annual and total quantities of the 
LEU "end product" (as LLW) for disposal and 
transportation of the LLW to a representative disposal 
site are discussed in Sections 4.4 and 4.5. The 

I following discussion of ORR for this blending 
alternative present analyses for the wastes generated 
by the blending process and not the ultimate 
management of the LEU waste end-product.  

Depending on the alternative, the total amount of 
HEU that potentially would be blended to LEU as 
waste could vary between 30 t (15 percent of surplus 
inventory) and 200 t (100 percent of surplus 
inventory) as stated in Chapter 2. Multiple sites would 
be used for all alternatives (except no action) 
necessary to blend the surplus inventory to LLW, as 
explained in Chapter 2.  

Oak Ridge Reservation. Current waste generation 
rates and treatment, storage, and disposal capacities 
are presented for ORR in Tables 3.3.10-1 through 
3.3.10-3. Liquid and solid LLW treatment facilities at 
ORR would not be greatly impacted due to this action.  
The liquid LLW treatment facility at ORR has the 
capacity to treat the 11-percent increase in liquid 
LLW generated. Solid LLW generated at ORR would 
be compacted, smelted, and incinerated offsite and 
then stored onsite pending the completion of a 
proposed LLW Class II facility that is due to be 
operational in 2002. The amount of solid LLW 
generated by this action that will eventually be I transferred to the LLW disposal facility would be 364 
m3/yr (12,850 ft3/yr). Assuming a usage factor of 
3,300 m3/ha (47,200 ft3/acre) (OR DOE 1995e:1), 
this waste will require 0.11 ha/yr (0.27 acre/yr) in the 
new LLW Class II facility. The small increase in 
liquid mixed LLW could be handled by the onsite 
mixed LLW treatment facility. This action would 

I increase liquid sanitary waste generation to 1,755,000 
m3/yr (464 MGY). The onsite facility has a capacity 
of 4,930,000 m3/yr (1,300 MGY) so the increase is 
within the facility capacity. The increase in solid 
sanitary waste would not greatly reduce the design 
life of the onsite landfill. The nonhazardous 
recyclable solid wastes generated by this process 
could be easily accommodated in the site's current 
recycling practices.  

I [Text deleted.]

4.3.5 CONvERSIoN OF THE BLENDSTOCK 
FROM URANIUM HEXAFLUORIDE TO 
URANIUM OXIDE AT GENERAL 
ELECTRIC WILMINGTON

The General Electric (GE) Nuclear Fuel Plant at 
Wilmington, North Carolina operates under NRC 
License SNM-1097, Docket Number 70-1113. The 
most recent NEPA document addressing its 
operations is the Environmental Impact Appraisalfor 
Renewal of Special Nuclear Material License No.  
SNM-1097 (NUREG-1078, June 1984). This section 
discusses the potential impacts associated with the 
conversion of the UF6 blendstock to uranium oxide 
blendstock at GE Wilmington. The conversion of UF6 
to uranium oxide is a process that GE Wilmington has 
performed for over 25 years and currently performs 
under its NRC license. This license permits GE 
Wilmington to process up to 50 t of U-235 contained 
in uranium to a maximum, nominal enrichment of 
6-percent 1U-235 in the form of UF6, U02, U.308, and 
other intermediate forms characteristic of LEU fuel 
fabrication activities (GE 1995b:I-1.3). GE 
Wilmington is authorized in their most recent license 
application to convert UF6 to uranium oxide by the 
ammonium diuranate process, the GE UF6 to U0 2 
conversion process, and a dry conversion process (GE 
1995b:I-1.6).  

Operation of the GE Wilmington plant has had no 
adverse effects on land use in the past, and there are 
no plans to expand the facility. Therefore, no 
additional impacts to land resources, pre-historic and 
historic sites, Native American resources, floodplains, 
or wetlands will result from this action. Any future 
construction at GE Wilmington would be a business 
decision, and is not proposed or necessitated by the 
proposed action or alternatives. For blending HEU to 
4-percent LEU, up to 207 t of NU blendstock in a UF6 
form could be shipped to GE Wilmington 
representing approximately 17 percent of the average 
yearly quantity of UF6 converted at GE Wilmington.  
For blending IEU to 0.9-percent LEU, up to 219 t of 
DU blendstock in a UF6 form could be shipped to GE 
Wilmington, representing approximately 18 percent 
of the average yearly quantity of tF 6 converted at GE 
Wilmington. These values assume that all blendstock 
for the UNH blending process would be UF 6 and 
therefore represent maximum values. A more likely 
scenario is that only small portion of the blendstock 
would be UF6 and therefore the amount of material
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that GE Wilmington would process would be much 
less.  

Operation of facilities to blend HEU to 4-percent or 
0.9-percent LEU as UNH would potentially affect 
site infrastructure-mainly electric power, fuel, and 
water/steam supply. As a result of the site 
infrastructure already existing at GE Wilmington, 
minimal effects in terms of the percentage increase in 
site infrastructure resource usage would result from 
the operation of the UF6 conversion facility. Normal 
operation of GE Wilmington's fuel fabrication 
facility is not expected to have a significant effect on 
nonradiological air quality parameters. The North 
Carolina Department of Natural Resources and 
Community Development has reviewed GE's 
process discharges and issued permits to operate air 
pollution control equipment for the diffirent release 
points. Operation of the UF 6 conversion facility in an 
existing building would result in little or no change in 
the contribution to noise levels at offsite receptors 
(GE NRC 1984a:60). Direct effects on surface waters 
are controlled by requirements of the NPDES permit 
and NRC license. GE's liquid effluent during the 
1978 to 1982 period met the applicable limits for 
radiological and nonradiological constituents at the 
point of release. Because these discharge limits are 
low, and because the waste stream is very small 
compared to the average flow of the Northeast Cape 
Fear River, significant impacts to the river are not 
expected (GE NRC 1984a:61-62). Continued 
operation of the GE plant would have no significant 
impacts on terrestrial vegetation or wildlife other 
than the continued use of potential habitat by 
industrial facilities. Because no new construction on 
underdeveloped areas is planned, there is no 
additional loss of habitat. No threatened or 
endangered species are known to frequent the area,

and none should be affected by continued plant 
operation (GE NRC 1984a:62).  

No upgrades or modifications of this facility would 
be required by the proposed action or alternatives.  
Any future consideration would be a business 
decision and is not necessitated by this proposed 
action or alternatives. In the event upgrades or 
modifications are undertaken, they would be 
performed by the existing site workforce, and no new 
jobs would be created. Because the operation is 
consistent with current operation, no additional 
employees are assumed to be needed to convert LEU 
from UF6 to U3( 8. During normal operations at GE 
Wilmington, the dose to the MEI is estimated to be 
0.13 mrem./yr. This dose is about 14 percent of the 
EPA standard. Therefore, normal operation of the GE 
plant has resulted in maximum annual doses to the 
nearest resident that are well below the limits 
outlined in 40 CFR 190. The 1980 population within 
a 80-kmn (50-mi) radius of the plant is almost 370,000 
people. During normal operations at GE Wilmington, 
the cumulative dose to the surrounding population 
within 80 km (50 mi) of the site is approximately 0.15 
person-rem/yr. The natural background dose rate is 
82 mrem/yr along the North Carolina coastal plain, 
which results in a population dose within 80 km (50 
mi) around GE of 30,000 person-rem. The total body 
dose of 0.15 person-rem is negligible compared to 
the background dose (GE NRC 1984a:62-65). GE 
Wilmington would dispose of the solid low-level 
waste offsite. The State of North Carolina is a 
member of the Southeast Compact, which utilizes an 
NRC/State of South Carolina-licensed burial facility 
operated by Chem Nuclear Systems, Inc., in 
Barnwell, South Carolina. GE Wilmington would 
utilize this facility to dispose of this waste (GE 
1995b:I-1.8-1-1.9).
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4.4 INTERSITE TRANSPORTATION 

For this EIS, intersite transportation is the transport 
of radioactive materials between sites in truckload 
shipments by DOE safe secure trailer (SST) or 
commercial conveyance. The SSTs are vehicles 
designed specifically for the safety and security of 
the cargo. These radioactive materials receive 
continual surveillance and accountability by DOE's 
Transportation Safeguards Division at Albuquerque, 
New Mexico. Shipments by SSTs are accompanied 
by armed guards and are monitored by a tracking 
system. Using a computer code, the health risks were 
calculated for transportation between sites of various 
forms of surplus HEU, NU or DU blendstock, LEU 
for commercial use, and LEU for waste disposal (as 
LLW) as defined for each alternative. Quantities of 
materials, distance between sites, material forms, 
handling procedures, transportation modes, types of 
packaging, and other shipment criteria are identified 
for each alternative and used for the transportation 
analyses. Results obtained (health risk impacts) are 
presented in terms of potential radiological and 
nonradiological impacts to transport crew members 
and the public under accident and accident-free 
scenarios.

4.4.1 METHODOLOGY

This section presents the methodology used in this 
EIS to determine the potential risks from intersite 
transportation. A comparison of potential 
transportation impacts for the alternatives considered 
and the cumulative annual impacts also are 
presented. Impacts are presented for the No Action 
Alternative and for all the blending alternatives.  

Under the No Action Alternative, surplus lEU would 
remain in storage at the Y-12 Plant and would not be 
blended to LEU; thus, there would be no 
transportation risk.  

Under alternatives associated with blending HEU to 
LEU for commercial use, surplus lIEU would be 
transported by DOE-owned SSTs from the Y-12 
Plant to one or more of the three candidate blending 
sites: SRS, B&W, or NFS. There would be no SST 
transportation risk at ORR since both surplus lIEU 
and the blending facilities are located at the Y-12 
Plant.

For blending HEU to 4-percent LEU as UNH 
(crystals), HEU would be transported in SSTs from 
the Y-12 Plant to SRS, B&W, or NFS.1 The NU 
blendstock material in either oxide or UF6 form 
would be transported from its sources to these 
blending sites (or to a conversion plant first in the 
case of NU in UF 6 form). The blended LEU product 
then would be shipped to a fuel fabrication plant as 
UNH (crystals) for use in commercial reactor fuel.  
An overview of the transportation modes associated 
with blending lIEU to LEU as UNH (crystals) is 
presented in Figure 4.4.1-1.  

For blending HEU to 4-percent LEU as UP6, HEU 
would be transported in SSTs from the Y-12 Plant to 
B&W or NFS. The NU blendstock material in UF6 
form could be transported from its sources to these 
blending sites (in this case NU in UF6 form does not 
need conversion to oxide because blending would 
occur in UF 6 form). The blended LEU product then 
would be shipped to a fuel fabrication plant as UF6 
for use in commercial reactor fuel. An overview of 
the transportation modes associated with blending 
HEU to LEU as UF6 is presented in Figure 4.4.1-2.  

For the blending processes, NU or DU blendstock 
would be required. NU blendstock (in oxide or UF6 

The approximately 20 t of HEU solutions at SRS could be 

blended to approximately 617 t of 4-percent UNH solution.  
The UNH solution could be transported from SRS using 
NRC-certified liquid cargo tank trailers (for example, 
DOE-specification MC-312, NRC Certificate of Compliance 
Number 509) or other DOT-approved Type A fissile packaging 
to one of several offsite facilities that could perform the 
solidification of the material. SRS Is close to existing 
commercial fuel fabrication facilities in both South Carolina 
and North Carolina that could perform the solidification. The 
South Carolina facility (97 km [61 mi] from SRS) is assumed 
as a representative solidification site for the purpose of analysis 
only (it is not proposed at this time). This project 
(transportation for solidification of 617 t of LEU solution) 
would require about 350 truckloads of 16,800 kg (37,040 lb) of 
UNH solution (includes 1.8 t uranium per truckload). The 
impact from nonradiological would be about 3.7xi0"3 fatalities 
for the entire project. The risk from radiological accidents is 
estimated to be 3.9x40"5 fatalities for the entire project. The 
impacts from normal (accident-free) transportation, including 
handling and air pollution would be about 1.9x10"2 fatalities.  
The combined impact for the total campaign would be about 
2.3x10"2 fatalities. The location of such offsite solidification 
and the extent of any transportation may depend in part on 
future proposals concerning the off-spec material as SRS 
and/or construction of a UNH solidification facility. Additional 
NEPA review would be conducted, as appropriate.
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form) could be provided from several Government or 
commercial sources and transported directly to the 
blending site. For this EIS, DOE's Hanford Site in 
Washington is used as a representative source for NU 
(in oxide form) because its location is farthest from 
the potential blending sites. DU blendstock (in metal 
form) would be obtained from the Fernald 
Environmental Management Project in Fernald, Ohio 

I (Fernald), the Y-12 Plant, or SRS. Fernald is used as 
a representative site for assessing the transportation 
of DU (metal) blendstock. NU blendstock (in UF6 
form) would be provided by representative sources 
from the USEC Paducah Gaseous Diffusion Plant at 
Paducah, Kentucky (USEC Paducah), or the USEC 
Portsmouth Gaseous Diffusion Plant at Piketon, Ohio 
(USEC Piketon). The NU blendstock (as UF6) may 
need to be transported to a site where it would be 
converted to uranium oxide as U30 8 . The GE 
Nuclear Fuel Plant at Wilmington, North Carolina, is 
used as a representative conversion site for this 
analysis. The U308 then would be shipped to the 
selected blending site (Y-12, SRS, B&W, or NFS) 
for the UNH blending process. For blending HEU to 
LEU as UF6, the UF 6 blendstock would not need to 
be converted to U308 and would be transported 
directly from USEC Paducah or USEC Piketon to the 
UF6 blending site, B&W or NFS.  

When HEU is blended down to 4-percent LEU for 
commercial use, it would require transportation, 
either as UNH crystals or UF6, to one of five potential 
domestic fuel fabrication plants: Asea Brown-Boveri 
Combustion Engineering at Hematite, Missouri 
(ABB-CE); B&W; GE Wilmington; Siemens 
Nuclear Power Corporation at Richland, 
Washington; and Westinghouse Columbia Fuel 
Facility at Columbia, South Carolina.  

Under alternatives associated with blending HEU to 
LEU for disposal as waste, surplus HEU would be 
transported to SRS, B&W, and NFS. Blending at 
Y-12 would not require offsite transportation of 
surplus HEU.  

For blending HEU to 0.9-percent LEU as UNH, the 
transportation modes would be similar to the UNH 
blending alternative explained above except for the 
destination of the LEU product. In this alternative, 
the blended LEU product would be converted to 
oxide form and shipped to an LLW disposal site. For 
the analyses in this EIS, the transportation route from

blending sites to NTS was used as a representative 
route. NTS is one of only two DOE LLW sites 
accepting offsite DOE waste. NTS has accepted 
similar waste forms for disposal in the past.  
Non-DOE sites take only a limited amount of DOE 
waste. Use of NTS as a representative route for 
transportation risk analyses does not imply that this 
site necessarily would be the LLW disposal site; 
other DOE sites-and although less likely non-DOE 
sites-in lieu of or in combination with NTS could be 
the disposal site(s). An overview of the transportation 
modes associated with blending HEU to 0.9-percent 
LEU as UNH (converted to oxide form prior to 
transportation for disposal as waste) is presented in 
Figure 4.4.1-3.  

Blending HEU to 0.9-percent LEU as metal would be 
performed at the Y-12 Plant. As in the UNH 
alternative, no off-site transportation would be 
required for metal blending at the Y-12 Plant. The 
DU blendstock (metal) would be shipped from 
Fernald, which is used as the representative route for 
the analyses in this EIS. The resulting LEU product 
would be converted to oxide form and transported to 
an LLW disposal site, which is NTS for the purposes 
of the analyses in this EIS. An overview of the 
transportation modes associated with blending HEU 
to 0.9-percent LEU as metal (converted to oxide form 
prior to transportation for disposal as waste) is 
presented in Figure 4.4.1-4.  

Actual and projected inventories of HEU, NU, and 
DU materials were used for the transportation risk 
analysis. The additional annual projected quantities 
of LLW generated from the project are estimated. It 
is assumed that HEU would be stabilized and 
packaged for shipment at the originating site (Y-12 
Plant) to meet DOT, NRC, and DOE requirements.  

Unit risk factors were developed for each form of 
material to estimate the potential risk of transporting 
truckload shipments by SST or commercial 
conveyance over intersite routes. These factors were 
used, in conjunction with distance and the number of 
shipments, to estimate potential radiological and 
nonradiological impacts to transport crew members 
and the public. The unit risk factors were determined 
by using average rural, suburban, and urban 
populations along each route; an average container or 
truckload of material; and the risk per kilometer for 
each of the material forms.
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175 t (oxide) 
(148 t DU) 

16 truckloads

7

175t I]-()
(148 t DU) 

16 truckloads

- 177t oxide U3 0 8 

LLW Disposal Site (NTS) (150 t uranium)
Note: NTS=Nevad Test Site 

Source: Derived from On LmES 1995dx 

2547dNHEU 
Figure 4.4.1-3. Annual Transportation for the Production of Low-Enriched Uranium 

(Oxide) as Waste for Disposal From 2.1 t/yr Highly Enriched Uranium Under the Uranyl 
Nitrate Hexahydrate Alternative.
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DU Blendstock Potential Blending Site

Fermnad Environmental Y218 D I Y-12 Plant, Oak Ridge, TN Management Project, Femald, OH 20 truckloads 3.1 t HEU (12.4 t alloy) already on site 

264 t oxIde LLW LL Disposal Site.......(247 t U809 and 17 t A120 3) L.LW Disposal Site (NTS) 59 truckloads 

Note: NTS-Newda Test Site; A2O3 , aluminum oxide.  
Source: Derived from OR LMES 1995c.  

2649JHEU 

Figure 4.4.1-4. Annual Transportation for the Production of Low-Enriched Uranium 
(Oxide) as Waste for Disposal From 3.1 t/yr Highly Enriched Uranium Under the Metal 

Alternative.  
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The health risks were analyzed using the RADTRAN 
Version 4 computer code in conjunction with the 
projected inventories of material forms (nuclide 
composition) and the most direct routing between 
sites for each alternative. The potential annual health 
risk impacts were tabulated and presented for both 
accident and accident-free scenarios. Appendix G 
presents a summary of the RADTRAN transportation 
risk analysis methodology.

4.4.2 AFFECTED ENVIRONMENT

Included in the evaluation are the vehicle loading, 
transport, and unloading of 200 t of surplus HEU.  
The HEU would be placed in DOT-specification 
packaging and transported in a maximum of 105 
truckloads per year. In addition, the risks of loading, 
transporting by commercial truck, and unloading the 
blendstock materials (oxide, metal, and UF6), the 
UNH and UF6 reactor fuel feed material, and the 
LEU LLW (oxide) are assessed. To produce reactor 
fuel feed material, the blendstock material would 
consist of a maximum of 165 t/yr of U308 (140 t NU) 
or a maximum of 207 t/yr of less than 3-percent NU 
blendstock in the UF6 form (140 t NU) to be shipped 
from USEC Paducah or USEC Piketon to either the 
blending site or conversion plant, depending on the 
blending process. For the UNH reactor fuel feed 
material alternative, approximately 165 t/yr of U308 
could be shipped from GE Wilmington to the 
blending plant. To produce LLW using UNH 
blending, approximately 175 t/yr of U30 8 (148 t DO) 
or approximately 219 t/yr of depleted UF6 (148 t 
DU) converted to U3 0 8 would be required, 
depending on the blending process. To produce LLW 
using metal blending, approximately 218 t/yr of DU 
metal would be required. The blending process 
would produce approximately: 

316 t/yr of UNH (crystals) reactor fuel 
feed material, including 150 t (90 kg per 
container, 3,511 containers, 70 
shipments) 

* 222 t/yr of UF6 reactor fuel feed material, 
including 150 t LEU (2,275 kg per 
container, 20 shipments) 

• 177 t/yr of U30 8 (oxide) LLW from UNH 
blending, including 150 t of uranium (90 
kg per container, 40 shipments)

264 t/yr of LLW (oxide) from metal 
blending, including 247 t U308 and 17 t 
aluminum oxide (A120 3) (90 kg per 
container, 59 shipments) 

All of the health risks from transporting these 
materials are calculated on an annual basis.  

Although DOE has experienced traffic accidents 
related to the intersite transport of radioactive 
materials, there has never been a traffic accident 
involving a release of radioactive material causing 
injury or death during transportation. 2 Risk impacts 
were determined using standard analysis criteria and 
accepted computer models.  

The Department of Energy's unclassified radioactive 
and other hazardous materials are transported by 
commercial carrier (truck, rail, or air). Special 
nuclear materials, such as HEU, are transported by 
DOE-owned and -operated SSTs.

4.4.2.1 Site Transportation Interfaces for 
Hazardous Materials

The existing transportation modes that serve each of 
the four candidate blending sites and the links to 
those modes for the intersite transport of hazardous 
materials are summarized in Table 4.4.2.1-1.  
Although hazardous materials could be transported 
by rail, truck, air, and barge modes, the materials in 
this EIS would be transported only by truck. HEU 
would be transported exclusively by SST.  
Radioactive blendstock, LEU fuel feed material, and 
LLW would be transported by certified commercial 
truck carriers. There would be no rail, barge, or air 

2 DOE's hazardous material (radioactive and nonradioactive) 
shipments are small compared to the large shipment volume 
from non-DOE hazardous material transport activities. DOT 
estimates that approximately 3.6 billion t/yr of regulated 
hazardous materials are transported and that approximately 
500,000 movements of hazardous materials occur each day 
(Public Law 101-615, Section 2[1]). There are approximately 2 
million annual shipments of radioactive materials involving 
about 2.8 million packages, which represents about 2 percent 
of the annual hazardous materials shipments. Most radioactive 
shipments involve small or moderate quantities of material in 
relatively small packages. In comparison, the DOE Nuclear 
Weapons Complex ships about 6,200 radioactive packages 
(commercial and classified) annually among its sites. DOE's 
annual shipments of radioactive packages represent less than 
0.3 percent of all radioactive shipments in the United States.
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Table 4.4.2.1-1. Transportation Modes and Comparison Ratings for the Candidate Sites 

Distance to 
Onsite Nearest Airport for Possible Overall Level 

Railroad Interstate Cargo Weather of Transport 

Service Highway Shipments Barge Service Delaysa Service 

Site (kin) (kin) 

ORR Yes 6 61 Yes Minimal Good 

SRS Yes 48 32 Yes Minimal Good 

B&W Yes 108 18 No Minimal Good 

NFS No 2 66 No Minimal Good 

a DOE Transportation Safeguards System shipments.  

Source- BW 1995b:1;DOE 199 1j; NFS 1995b:2.

shipments; thus, there would be zero impacts from 

transportation by these modes.  

In the Nuclear Weapons Complex Reconfiguration 

Site Evaluation Panel Report (October 1991), two 

sites (ORR and SRS) were given a comparative rating 

based on the strengths and weaknesses of their 

transportation services (DOE 1991j:7). For 

consistency, the rating methodology and evaluation 

procedures established by the Nuclear Weapons 

Complex Reconfiguration Site Evaluation Panel also 

were applied to the B&W and NFS sites.

4.4.2.2 Packaging

Approved packaging refers to a container and all 

accompanying components or materials necessary to 

perform its containment function. Packages used by 

DOE for hazardous materials shipments are either 

certified to meet specific performance requirements or 

built to specifications described in the DOT hazardous 

materials regulations. For relatively low-level 

radioactive materials, DOT-specification, Type A 

packagings are used. These packagings are designed 

to retain their contents under normal transportation 

conditions. More sensitive radioactive materials 

shipments, including HEU and UF6, require the use of 

highly sophisticated Type B packaging, which is 

designed to prevent the release of contents under all 

credible transportation accident conditions.  

For this assessment, a stainless steel model 6M, Type 

B packaging, which resembles a 55-gal drum, would 

be used for HEU shipments in SSTs from the Y-12 

Plant to the blending site. Amore detailed description 

of the 6M packaging is given in Appendix G.  

DOT-specification, Type B packaging would also be

used for transporting NU (as UF 6) blendstock and 
UF6 fuel feed material by commercial conveyance.  
Historically, the use of Type B packaging has 

demonstrated that an accidental release of radioactive 
material is unlikely. Type A packaging would be used 

for transporting NU (as U30 8), DU (as U30 8 and 

metal), U30 8 blendstock, UNH (crystals) fuel feed 
material, and LLW (oxide).

4.4.2.3 Safe Secure Transport

Nuclear materials, which include HEU, require 
special measures to ensure physical security and 

protection from radiation during transportation.  
DOE's Transportation Safeguards Division, located at 

Albuquerque, New Mexico, has the responsibility to 

provide for the transport of these materials. The 

Transportation Safeguards Division was established 
in 1975 and has accumulated over 112 million km (70 
million mi) of over-the-road experience with no 

accidents causing a fatality or release of radioactive 
material. DOE's transportation vehicle, the SST is a 

specially designed part of an 18-wheel tractor-trailer 
truck that incorporates various deterrents to prevent 
unauthorized removal of the cargo. The SST is 
designed to protect the cargo, in the event of an 

accident, through superior structural characteristics 
and a highly reliable cargo tie down system similar to 

that used in aircraft. The thermal characteristics of the 

SST allow the trailer to be totally engulfed in a fire 
without incurring damage to the cargo. The 
tractor-trailers and their escort vehicles are equipped 
with communications, electronic, radiological 
monitoring, and other equipment, which further 
enhance en route safety and security.
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Armed nuclear materials couriers, who are Federal 
officers, accompany each shipment containing 
special nuclear material. These couriers are trained in 
tractor-trailer driving, electronic and communication 
systems operation, and are authorized by the Atomic 
Energy Act to carry firearms and make arrests in the 
performance of their duties. They drive the 
tractor-trailers, escort vehicles, and operate the 
communications and other convoy equipment. The 
couriers must meet periodic qualification 
requirements for firearms, physical fitness, and 
driving proficiency. They also must pass an annual 
medical examination and are subject to random drug 
and alcohol testing.  

The Department of Energy makes every effort to 
ensure that its convoys travel at safe speeds and do 
not travel during inclement weather. Should the 
convoys encounter adverse weather, provisions exist 
for them to seek secure shelter at previously 
identified facilities. A liaison program provides State 
and local law enforcement officers information on 
what actions to take to assist one of these vehicles 
should it be involved in an accident. A DOE control 
center maintains an emergency contact directory of 
Federal, State, and local response organizations 
located throughout the contiguous United States.

ENVIRONMENTAL CONSEQUENCES 

No Action

Under no action, surplus HEU would remain in 
storage at the Y-12 Plant; therefore, there would be 
no transportation or transportation risk.

Surplus Highly Enriched Uranium 
Disposition Alternatives

This section describes the health effects from the 
intersite transportation of surplus HEU, LET), and 
LLW based on the results of RADTRAN analyses.  
Impacts are presented for each disposition 
alternative: blend to 4-percent LEU as UNH 
(crystals) or as UF6 reactor fuel feed material or 
blend to 0.9-percent (oxide) LLW.

Transport of Highly Enriched Uranium from the 
Y-12 Plant to Babcock & Wilcox, Nuclear Fuel 
Services, and Savannah River Site 

The shipments of HEU would consist of an average 
of approximately 10 t/yr of HEU as metal and metal 
alloys, oxides, compounds, and nitrates. The 
maximum amount of HEU to be shipped would not 
exceed 10 t/yr to any one site; therefore, this rate was 
used for transportation risk calculations. HEU would 
be shipped in cans (similar in size and shape to a 
coffee can); the cans would be placed in a Type 2R 
inner container (a containment barrier); and the 
'Type 2R inner container then would be placed in a 
6M, Type B (DOT specification), stainless steel 
packaging, which resembles a 55-gal drum. Up to 
three cans could be placed in a 6M packaging. A 
maximum of 20 t/yr could be shipped to multiple 
sites; however, no more than 5,000 packages would 
be shipped per year to any one blending site. Figure 
4.4.3.2-1 shows a representative 6M packaging array 
for HEU considered in this assessment.  

Eight 6M packages could be placed in a cargo 
restraint transporter (CRT), which is a method of 
palletizing the cargo and constraining it during 
transport. A diagram of a typical CRT, loaded with 
6M packages, is shown in Figure 4.4.3.2-2. Each 
SST carries up to six CRTs. The 6M package testing 
is described in Appendix G.  

Onsite Transportation Impacts at the Y-12 Plant.  
Highly enriched uranium that would be blended at 
the Y-12 Plant would be transported between 
facilities by means of Blue Goose vehicles (trucks for 
onsite transport of HEU). There has never been a 
Blue Goose accident that resulted in the release of 
radioactive material. The Y-12 EA includes 
information on a postulated bounding criticality 
accident. This criticality could result in yields of 
1.0x10 19 fissions (spike and total). Radiation 
exposure would vary from greater than 600 rem at the 
site of the accident to 50 rem at 36.6 m (120 ft). This 
would produce acute radiation sickness within a 
radius of up to 36.6 m (120 ft) with a probable fatality 
rate of less than 5 percent. At distances less than 
15.2 m (50 ft), the fatality rate would be 100 percent 

1 (OR DOE 1994d:6-55).  

For HEU that would be blended at sites other than the 
Y-12 Plant, HEU would be removed from storage,
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I Figure 4.4.3.2-2. A Typical Cargo Restraint Transporter Configured with 6M Containers.
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loaded onto SSTs at the storage facility, and 
transported away from the Y-12 Plant. There would 
be no other onsite transportation. Onsite risks would 
be limited to loading operations. Onsite 
over-the-road risks are included in the analysis of the 
SST transportation to the blending plant.  

The potential health risks associated with the loading 
of SSTs at the Y-12 Plant are based on the following 
criteria: 

There would be an average of 10 t/yr of 
HEU material to be transported to 
blending facilities for 5 years, or 50 t of 
HEU total, in the initial campaign.  
Following this initial campaign, the 
remaining 150 t of surplus HEU 
inventory would continue to be 
transported at the same postulated rate of 
10 t/yr (for a total of 200 t over a 40-year 
period, depending on the alternative). All 
subsequent shipments of additional 
surplus HEU that may be generated by 
the Nuclear Weapons Complex are 
calculated against this same criterion of 
10 t/yr.  

"* Up to six CRTs would be loaded into each 
SST.  

"• HEU would be transferred directly from 
storage into the SSTs within the Y-12 
Plant's protected area.  

" It would take about 8 hours to prepare and 
stage HEU for each SST load. This 
includes preparation of documentation, 
radiation surveys, and actual loading.  
Most of the transportation-related 
radiation exposure would occur during 
the 15 minutes it would take for two cargo 
handlers to load each CRT into an SST.  
The complete transfer of all CRTs into 
105 SSTs would take about 840 hrs/yr, 
collectively.  

"* The SSTs would mount flush with the 
storage facility shipping dock for ease of 
loading.

"• Only fork lifts would be utilized to move 
the material from storage, place it in the 
CRTs, and load the SSTs for shipment.  

" There would be only two cargo handlers.  
Thirty-five other workers would be 
within 50 m (164 ft) of the loading site.  
This includes 10 people involved in the 
loading of the SSTs (warehouse, health 
physics, and nuclear material control and 
accountability personnel). The other 
workers are not subdivided into 
Government or civilian personnel.  

The Y-12 Plant has no record of a 
transportation-related accident or incident involving 
special nuclear materials (ORR 1995a:10). Because 
of the low speeds involved in transferring HEU from 
the storage facility to the SSTs and the rigid design 
standards for Type B packagings to withstand an 
accident (for example, a fork lift puncture), it is 
extremely unlikely that a Type B package would be 
breached. It is extremely unlikely that a package 
could be damaged so severely that both the inner and 
outer containers would fail, that some fraction of the 
contents would be dispersed, and that a worker or 
citizen fatality would occur as a result of an accident 
during the transfer of HEU.  

Accident-free radiological exposures to cargo 
handlers, other workers, and the public while 
transferring HEU from the storage facility to an SST 
are summarized in Table 4.4.3.2-1. The exposed 
groups of workers are the two cargo handlers and 35 
other workers within a 50-m (164-ft) radius. Because 
the loading would occur onsite in a secured area away 
from the general public, there would be no exposure 
to the public under accident-free conditions.  

The highest dose to an average individual would be 
received by a cargo handler and is estimated to be a 
total of 0.03 rem over the duration of the loading 
activity. The collective dose to the two cargo handlers 
is estimated to be 0.06 person-rem. Using the worker 
dose-to-risk conversion factor of 4x10"4 cancer 
fatalities per person-rem multiplied by the collective 
dose, 2.4x10" latent cancer fatalities are estimated.  
This means there is a probability of 2.4x10' 5 or about 
1 chance in 42,000 that any excess cancer fatalities 
would occur among the workers as a result of 
accident-free exposure during HEU transfer activities.
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The risk of fatalities resulting from additional air 
pollution caused by the operation of equipment is too 
small to measure.  

Impacts From Transportation of Surplus Highly 
Enriched Uranium From the Y-12 Plant to 
Savannah River Site, Babcock & Wilcox, and 
Nuclear Fuel Services. HEU material would be 
transported to the blending sites by DOE-owned and 
-operated SSTs. TIrpical SST transport routes were 
selected for the analysis. The exact routes, when 
determined, would be classified for security and 
theft/diversion purposes. The routes selected for 
analyses maximize the use of interstate highways, as 
established by INTERSTAT (a computer routing 
code). Rural, suburban, and urban population data 
were used to define the properties and characteristics 
along the routes. Credit was not given for the special 
shielding provided by the SST walls, which provide 
additional protection and decrease radiation 
exposure.  

The RADTRAN computer code, developed by SNL, 
was used to determine radiological risks. Release 
fractions are characterized in RADTRAN in terms of 
eight accident severity categories, which are 
determined by a combination of crush force and 
982 °C (1,800 *F) or hotter fire durations. For this 
analysis, the release fraction was assumed to be zero 
for accident Categories I through VII. The release 
fractions for Category VIII accidents were 
conservatively estimated to be 0.1 for the strictly 
controlled SST shipments of HEU and 1.0 for the 
transport of other radioactive materials. The 
Catego7r VIII accident is one with crush forces of 
2.2x10 newtons (2.2x10 11 dynes) or greater, a 
982 °C (1,800 °F) fire duration of 1.5 hrs or more, or 
a combination of force and fire of similar destructive

capability. The physical states (characteristics that 
would affect the fractions that are airborne, inhaled, 
and deposited in the lungs) and the chemical forms 
were estimated. The methodology for conducting the 
transportation risk analysis is described in greater 
detail in Appendix G.  

Annual radiological risks from the transportation of 
surplus HEU from the Y-12 Plant to the blending 
sites are shown in Appendix G, Table G.1-5. The 
maximum impact would be to the public, and the 
highest collective dose to the public is estimated to be 
3.7 person-rem, resulting in 1.9x10"3 fatal cancers 
from transportation to B&W for the UF6 blending 
alternative.  

Nonradiological risks of highway transportation 
(those risks that are caused by added air pollution or 

by highway accidents not involving a radiological 
release) are summarized in Appendix G, Table 
G.1-5. The risk of fatalities resulting from additional 
air pollution caused by the operation of trucks was 
estimated on the basis of 1.0x10"7 fatalities per km of 
travel in urban zones (SNL 1982a:11). Accident 
fatalities incurred by the crew and public were 
estimated on the basis of fatality rates per kilometer 
of travel in rural, suburban, and urban zones. These 
rates are as follows: 1) for occupational risks per km, 
1.5x10-8 rural, 3.7x10"9 suburban, and 2.1x10"9 

urban; and 2) for public risks per kim, 5.3x10"8 rural, 
1.3x10-8 suburban, and 7.5x10"9 urban (SNL 
1986a:167). The nonradiological risks are greater 
than those from radiological effects; however, they 
are no greater than similar nonradiological risks 
experienced by the vehicle population as a whole.  

A summary of potential radiological and 
nonradiological annual health impacts from the

Table 4.4.3.2-1. Accident-Free Radiological Exposure From Transferring Materials per Shipment 

Between the Storage Site and a Truck 

Iypes of Populationa Population Size Dose Latent Cancer Fatality 

Cargo Handlers 
Collective population 2 6.Oxl0 2 person-rem 2.4x10"5 

Average individual dose 1 3.0x10"2 rem 1.2x10"5 

Other Workers 
Collective population 35 4.OxlO 3 person-rem 1.6xlO"6 

Average individual dose 1 1.2x10"4 rem 4.6x10"s 

a Under normal (accident-free) conditions, the public does not receive a measurable dose.  

Source: RADTRAN model results.
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transportation of HEU from the Y-12 Plant to the 
blending sites is shown in Table 4.4.3.2-2. The risk 
due to handling (loading and unloading) is higher 
than the relative contribution from transportation 
risk, which is comparable at each site. This handling 
risk is added to the transportation risk in the analysis 
of determining health impacts. The highest impact is 
estimated to be 1.3x10"2 potential fatalities from 
transporting HEU to B&W under the UF6 blending 
alternative for commercial reactor fuel feed material.  
Additional information is included in Appendix G.  

Table 4.4.3.2-2. Annual Health Impacts From 
Transportation of Highly Enriched Uranium 

(93-Percent U-235a) From Y-12 to Blending Sites

Blending Site 
UNH Blending for 

Commercial Reactor 
Fuel (10 t/yr HEU) 
B&W 
NFS 
SRS 
Y-12e 

UNH Blending for LLW 
Disposal (2.1 t/yr HEU) 
B&W 
NFS 
SRS 
Y-12c 

UF6 Blending for 
Commercial Reactor 
Fuel (10 t/yr HEU) 
B&W 
NFS 

Metal Blending for LLW 
Disposal (3.1 f/yr HEU) 
[Text deleted.] 
Y-12' 

a Abounding value per Appendix G.  
b Fatalities.  

' C Only handling risk.  
Source: RADTRAN model results.

Total Health Effect" 

7.4xlO4 
5.1x104 
7.2x10"4 

3.1x10 4 

2.7x10"3 

1.9xlO03 

2.6xl0-3 

1.1xlO" 

1.3xlO" 
8.9x10-3 

1.7x10"

Impacts From Transportation of Surplus Highly 
Enriched Uranium From United States Enrichment 
Corporation Piketon (Portsmouth -Gaseous 
Diffusion Plant) to Blending Sites. Approximately 
10 t of HEU at USEC Piketon could be transported 
directly to the blending sites rather than being placed 
in interim storage first at the Y-12 Plant. Table

4.4.3.2-3 summarizes the potential radiological and 
nonradiological annual health impacts from the 
transport of HEU from USEC Piketon for each 
alternative. The annual amount of HEU to be 
transported would remain unchanged; 10 t for 
blending to 4-percent LEU as commercial reactor 
fuel, 2.1 t for blending to 0.9-percent LEU as UNH 
for disposal as LLW, and 3.1 t for blending to 
0.9-percent LEU as metal for disposal as waste.  
Handling risk is also included in annual health 
impacts presented in Table 4.4.3.2-3. The 
incremental change as compared to the transport of 
an equivalent amount of HEU from the Y-12 Plant to 
the same sites (that is, the difference in risk from that 
shown in Table 4.4.3.2-2) becomes insignificant 
when included in the cumulative total health impact 
from transporting all materials under each blending 
alternative for the campaign of the proposed action.  
The basic impact assessment for intersite 
transportation uses the Y-12 Plant as the 
representative source of surplus HEU in the analysis 
since most of DOE's surplus HEU would be located 
at Y-12. If surplus HEU located at USEC Piketon is 
shipped from any of these sites, the impacts can be 
calculated from Table 4.4.3.2-3. The inventory in this 
scenario would only last 1 to 7 years.  

Onsite Transportation Impacts at Blending Sites.  
The B&W site, NFS, and the Y-12 Plant have never 
experienced a transportation-related accident 
involving special nuclear materials. SRS has 
experienced two leaks resulting in some 
contamination (BW 1995b:l; NFS 1995b:2; ORR 
1995a:10; SRS 1995a:5). The health effects of 
unloading the trucks and placing the HEU into 
interim storage at the blending site are presented in 
Table 4.4.3.2-1.  

Upon arrival at the blending site, HEU would be 
immediately unloaded from the SSTs and placed in 
the interim storage facility. Onsite road risks from the 
site gate to the unloading dock are included in the line 
haul transport assessment from the Y-12 Plant to the 
blending site. There would be no other onsite 
transportation at any blending facility. A radiological 
accident is unlikely to occur during the unloading of 
SSTs and the transfer of materials to an interim 
storage facility for the same reasons presented for 
transferring the materials at the Y-12 Plant. It is 
extremely unlikely that a Type B container would be 
accidentally breached and the contents dispersed;
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Table 4.4.3.2-3. Annual Health Impacts from 
Transportation of Highly Enriched Uranium 

(93-Percent U-235a) From United States 
Enrichment Corporation Piketon to Blending Sites

Blending Site Total Health EffectP 

UNH Blending for 
Commercial Reactor 
Fuel (10 t/yr HEU) 

B&W 1.04x10"3 

NFS 1.09x10"3 

SRS 1.30x10"3 

Y-12 9.42x10"4 

UNH Blending for LLW 
Disposal (2.1 t/yr HEU) 

B&W 3.81xi0"3 

NFS 3.99x10"3 

SRS 4.75xi0"3 

Y-12 3.45x10"3 

UF6 Blending for 
Commercial Reactor 
Fuel (10 t/yr HEU) 
B&W 1.82x10"2 

NFS 1.90x10"2 

Metal Blending for LLW 
Disposal (3.1 t/yr HEU) 

Y-12 5.17x10"3 

a Abounding value perAppendix G.  
b Fatalities.  

Source: RADTRAN model results.

therefore, the probability of an accident-induced 
radiological exposure or fatality during the transfer 
of the HEU from SSTs to storage at the blending site 
is negligible.  

Accident-free radiological exposures to cargo 
handlers, other workers, and the public while 
transferring HEU from the SSTs to the blending site 
interim storage facility are summarized in Table 
4.4.3.2-1. The exposed workers would be the two 
cargo handlers and 35 other workers (for example, 
guards) within a 50-m (164-ft) radius. Because the 
unloading would occur onsite in a secured area away 
from the general public, there would be no exposure 
to the public under accident-free conditions.  

The highest dose to an average individual would be 
received by a cargo handler and is estimated to be 
0.03 rem. The collective dose to two cargo handlers

is estimated to be 0.06 person-rem; 2.4x10-5 latent 
cancer fatalities are estimated.  

Transport of Blendstock Materials 

The blending of uranium by the UNH process for 
commercial use (4-percent U-235 enrichment) could 
require the transport of 165 tlyr of NU blendstock (as 
U308) from Hanford (a representative site) to the 
blending sites, or 207 t of UF6 from either USEC 
Paducah or USEC Piketon to GE Wilmington for 
conversion to U30 8. UNH blending for waste 
disposal (0.9-percent U-235 enrichment) would 
require 175 tlyr of DU as oxide, which is also 
assumed to be shipped from the representative site at 
Hanford, or 219 t/yr of depleted UF6 from USEC 
Paducah or USEC Piketon to GE Wilmington for 
conversion to U30 8 and then shipment of 175 tlyr of 
U30 8 to the blending sites. For blending HEU to 
LLW under the metal alternative, 218 tlyr of DU as 
metal would be required from Fernald and shipped to 
the blending site. The estimated impacts from 
accident-free radiological exposure from transferring 
blending materials from storage to a truck are 
summarized in Table 4.4.3.2-1.  

Transport of Natural Uranium Blendstock From 
Hanford to the Blending Site. NU blendstock 
(oxide) would be of 0.71-percent enrichment and 
shipped as a solid. A maximum of 165 tlyr of U308 
(140 t NU) would be transported in 
DOT-specification metal box packages by 
commercial carrier. A typical Type A metal box 
packaging is shown in Figure 4.4.3.2-3. The annual 
radiological and nonradiological impacts from 
transporting NU blendstock are presented in 
Appendix G, Table G. 1-6. The highest total impact is 
1.lxlO"2 fatalities (from Hanford to SRS). Potential 
impacts from loading trucks at origin and unloading 
trucks at the blending site are shown in Table 
4.4.3.2-1.  

Transport of Natural Uranium or Depleted 
Uranium as Uranium Hexafluoride Blendstock 
From Either United States Enrichment 
Corporation Paducah or United States Enrichment 
Corporation Piketon to Wilmington.. The UF 6 

blendstock would be of less than 3-percent 
enrichment and would be shipped as a solid. A 
maximum of 207 t/yr of UF6 (140 t NU) would be 
required for blending to fuel feed material or 219 tlyr

4-109



Disposition of Surplus Highly 
Enriched Uranium Final EIS

of UF6 (148 t DU) for blending to LLW. The material 
would be placed in a specification U1 6 cylinder 
(inner packaging), which then would be placed in an 
approved Type B protective overpack (outer 
packaging for added protection) for shipment by 
commercial carrier. Up to 23 cylinders, each 
containing 9 t of material, would be required per 
year. It is estimated that up to 23 truckloads per year 
(one cylinder per truckload) would be "needed to 
transport the material. The IAEA assessed and 
approved the adequacy of UF6 transport regulations 
as pertaining to radiological and chemical hazards.  
This material has been successfully transported 
throughout the world via ship, rail, and truck without 
loss of life or property due to a radiological or 
chemical release. The annual radiological and 
nonradiological impacts from transportation of U16 
from USEC Paducah or USEC Piketon to GE 
Wilmington, B&W, or NFS are presented in 
Appendix G, Table G. 1-6. The overall annual risk of 
transporting UF6 is estimated to be small. Figure 
4.4.3.2-4 presents an illustration of a commercial 
truck loaded with 9 t, Type B. overpack that is 
typically used for the transport of UF6 material.  

Transport of Triuranic-Octaoxide From General 
Electric Wilmington to the Blending Sites. At GE 
Wilmington, the UP6 would be converted into U30 8, 
which would be shipped to B&W, NFS, SRS, or the 
Y-12 Plant. A maximum of 165 t of U308 (140 t of 
uranium) per year would be transported in a 
maximum of 75 DOT-specification, Type A metal 
box packages for blending as UNH (4-percent 
U-235) fuel feed material. Each package would 
contain about 2,200 kg (4,850 lb) of uranium, 
depending upon the material assay. The material 
would be transported by an estimated 15 commercial 
flatbed truckloads per year to the selected blending 
site. For UNH of 0.9-percent U-235, approximately 
175 t of U308 would be transported by an estimated 
16 commercial shipments. The radiological and 
nonradiological impacts for the transport of U308 
from GE Wilmington to the potential blending plants 
are presented in Appendix G, Table G.1-6. The 
annual risk of transporting U308 is estimated to be 
small. The estimated radiological impacts from 
transferring U176 and U308 between storage facilities 
and trucks at both origins and destinations are shown 
in Table 4.4.3.2-1.

Transport of Natural Uranium as Uranium 
Hexafluoride Blendstock From Either United 
States Enrichment Corporation Paducah or United 
States Enrichment Corporation Piketon to a 
Uranium Hexafluoride Blending Site. For the UF6 
blending alternative, UF 6 blendstock would be 
transported from either USEC Paducah or USEC 
Piketon directly to a UF6 blending site, located at 
either B&W or NFS. The UF6 alternative would not 
require the conversion of UF6 blendstock into U308 
at GE Wilmington (as required for the UNH option) 
before being transported to the blending site. For this 
option, 207 t/yr of UF 6 (140 t NU) would be 
transported.  

Both the UF6 and U30 8 are low-enriched materials 
that are routinely shipped in DOT/NRC-approved 
shipping containers by commercial truck. There are 
no unusual shipping criteria (as are required for 
special nuclear materials) other than meeting 
standards established by DOT and presented in 49 
CFR and supplemented by State, local, and DOE 
regulations. These standards require the shipper to 
comply with selecting the proper, authorized 
packaging for the material; preparing hazardous 
materials shipping papers; properly certifying what is 
being shipped; properly marking, labeling, loading, 
blocking, and bracing the material; and meeting 
safety requirements.  

The potential health effects from transporting UF6 
from USEC Paducah or USEC Piketon to B&W or 
NFS are presented in Appendix G, Table G.1-6. The 
highest impact is estimated to be 4.2x10"3 fatalities 
for the transport of UF6 blendstock material from 
USEC Paducah to B&W. Potential impacts from 
unloading the trucks at the blending site and placing 
the material in interim storage are presented in Table 
4.4.3.2-1.  

Transport of Depleted Uranium (Metal) From 
Fernald to the Y-12 Plant. Under the metal 
alternative, to blend HEU to LLW (oxide) for 
disposal, 218 t/yr of DU (metal) blendstock material 
would be required to be transported from Fernald 
directly to the blending site at the Y-12 Plant. DU 
would be shipped in DOT-specification shipping 
containers by commercial truck. As is required of all 
shippers and carriers of hazardous materials, the 
handling and transportation procedures for this 
material must comply with Federal, State, and local
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Figure 4.4.3.2-3. A Typical Department of Transportation-Specification 7A, Type A Metal 

Box Packaging for the Transport of Most Blendstock Materials.
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Figure 4.4.3.2-4. Uranium Hexafluoride Cylinder with Two-Part Nuclear Regulatory 
Commission-Certified Type B Overpack(9 metric tons).
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regulatory standards. The impacts from transporting 
DU (metal) from Fernald to the blending sites are 
presented in Appendix G, Table G.1-6. This annual 
risk of transporting DU (metal) is estimated to be 

12.3xi0"3 fatalities. The potential impacts from 
loading trucks at origin and unloading trucks at 
destination are presented in Table 4.4.3.2-1.  

Transportation of Low-Enriched Uranium From 
Fernald to Blending Sites. Approximately 191 t of 
LEU (1.25-percent enrichment), located at Fernald, 
could be used in lieu of NU only for the alternative to 
blend HEU to UNH crystals for use as commercial 
fuel. The LEU blendstock (in oxide U30 8 or U0 3 

form) would be transported in 48 truckloads (80 t 
LEU, 1 t U-235) per year from Femald to any of the 
four blending sites (SRS, the Y-12 Plant, B&W, and 
NFS). The highest risk from transporting LEU would 
be 8.44x10" fatalities p er year (Fernald to SRS), 
compared to 1.10x10" fatalities per year form 
transporting NU (Hanford to SRS). NU was used for 
the transportation analysis in general because: (1) it 
is the material most likely to be used for blending, 
and (2) the 191 t of LEU at Femald would not fulfill 
the total blendstock requirement for the life of the 
project (it would suffice for less than 3 years). As 
shown in Table 4.4.3.2-4, the blendstock risk is 
bounded by the transport of NU form Hanford to the 
blending sites. The total annual health impact from 
transporting NU blend stock from Hanford versus 
transporting LEU from Fernald is summarized in 
Table 4.4.3.2-4.  

Transport of Uranyl Nitrate Crystals, Low-Level 
Waste (Oxide) from Blending Sites to a Fuel 
Fabrication Plant or Waste Disposal Facility. There 
are three probable products from the blending 
process: UNH reactor fuel feed material that is 
4-percent enrichment in U-235, UF6 fuel feed 
material that is 4-percent enrichment in U-235, or 
LLW (oxide) that is 0.9-percent enrichment.  

The UNH (crystals) or UF6 reactor fuel feed materials 
(4-percent enrichment) and LLW (0.9-percent 
enrichment) would be transferred from storage and 
loaded onto trucks at the blending site. The estimated 
impacts of these loading activities, on a per-shipment 
basis, are presented in Table 4.4.3.2-1.  

The UNH crystals are the product of the UNH fuel 
feed material blending process. Once HEU is

ITable 4.4.3.2-4. Comparison of Annual Health 
Impact From Transporting Natural Uranium From 

Hanford and Fernald to Blending Sites

I i 

I 

I

Total Health Effecte 

Blending Hanford Fernald 
Site NU (0.71 percent) LEU (1.25 percent) 

B&W 1.l0xl0 2  8.02x10 3 

NFS 1.00x10"2  6.78x10"3 

Y-12 9.70x10" 3  5.57x0"3 

SRS 1.10x10"2 8.44x10"3

Ia Fatalities.  Source: RADTRAN model results.  

blended into a material containing 4-percent enriched 
UNH in hydrated form (crystals), the material would 
be shipped in NRC-certified, Type A fissile 
packaging via commercial carrier to a fuel 
fabrication plant. Approximately 14 t of blendstock 
are required for each metric ton of HEU; thus, 10 tlyr 
of HEU and 165 t/yr of U30 8 would be required to 
produce the maximum output of 316 t of UNH 
crystals (150 t/yr LEU) fuel feed material. It is 
estimated that 70 truckloads per year would be 
required to transport the UNH crystals to a fuel 
fabrication plant. The risk of transporting this 
material is presented in Appendix G, Table G. 1-7.  

Under the UF6 alternative, 222 t of UF6 (150 t LEU) 
fuel feed material of 4-percent enrichment would be 
transported to a fuel fabrication plant per year. This 
material would be placed in a DOT-specification UF6 

cylinder (inner packaging), which is then placed in an 
NRC-certified, Type B packaging (overpack) for 
shipment by commercial carrier. Approximately 98 
cylinders, each containing approximately 2.3 t, 
would be required per year. It is estimated that 20 
truckloads would be needed per year to transport UF6 
to a fuel fabrication plant.  

The UNH or UF6 reactor fuel feed materials would 
be transported by commercial truck in compliance 
with DOT (49 CFR 171-180) and other regulatory 
requirements that govern the movement of hazardous 
materials. The UNH would be transported in 
NRC-certified, Type A fissile packaging (for 
example, BU-7 which has a Certificate of 
Compliance Number 9019).
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Four sites (the Y-12 Plant, SRS, B&W, and NFS) 
would be capable of blending HEU to 0.9-percent 
LLW for disposal.  

To blend down HEU to LLW (0.9-percent 
enrichment), approximately 70 t of blendstock are 
required for each metric ton of HEU. Based on the 
blending site's assumed blending rates and 
associated output, it is estimated that 40 truckloads 
per year would be required to transport the LLW 
(oxide) obtained from UNH blending to a waste 
disposal facility.  

Metal forms would be blended down to 0.9-percent 
enrichment and further converted to oxide form for 
waste disposal only. This LLW (oxide) "end product" 
material would be placed in DOT-specification, Type 
A packages and transported by commercial truck to a 
waste disposal site (NTS is used for risk 
calculations). Approximately 59 truckloads would be 
required to transport 264 t of LLW per year.  

The risks of transporting UNH of 4-percent or 
0.9-percent enrichment, UF 6 of 4-percent 
enrichment, or metal LLW of 0.9-percent enrichment 
are small. The potential transportation health risks for 
these types of shipments are summarized in 
Appendix G, Table G.1-7.

4.4.3.3 Cumulative Summary of 
Transportation Environmental 
Impacts

The high and low range of cumulative radiological 
and nonradiological annual health impacts from 
transporting radioactive materials for alternatives in 
this EIS are presented in Table 4.4.3.3-1. Additional 
information is included in Appendix G, Table G. 1-8.  

The maximum potential impacts, by alternative, are 
summarized as follows: 

The maximum annual transportation 
health impacts from blending HEU to 
LEU as UNH (4-percent enrichment) fuel 
feed material would be 0.061, or 
approximately one excess fatality in 16 
years. This option requires the 
transportation of HEU from the Y-12

Plant to SRS, NU blendstock from 
Hanford to SRS, and the transportation of 
fuel feed material (UNH crystals) from 
SRS to the fuel fabrication plant at the 
Siemens Nuclear Power Corporation site.  

The maximum annual transportation 
health impacts from blending HEU to 
LEU as UP6 (4-percent enrichment) fuel 
feed material would be 0.031, or 
approximately one excess fatality in 32 
years. This option requires the 
transportation of HEU from the Y-12 
Plant to B&W, UF 6 blendstock from 
USEC Paducah to B&W, and the 
transport of UF6 fuel feed material from 
B&W to the Siemens Nuclear Power 
Corporation Site.  

The maximum annual transportation 
impacts from blending HEU under the 
UNH alternative to LLW (0.9-percent 
enrichment) for disposal would be 0.038, 
or approximately one excess fatality in 26 
years. This option requires the transport 
of HEU from the Y-12 Plant to B&W, 
DU blendstock from Hanford to B&W, 
and the transport of LLW from B&W to 
NTS for disposal.  

The annual transportation health impacts 
from blending HEU metal (0.9-percent 
enrichment) to LLW at the Y-12 Plant 
would be 0.035, or approximately one 
excess fatality in 29 years. This option 
requires blending of HEU to LLW at the 
Y-12 Plant, the transportation of DU 
(metal) blendstock from Fernald to the 
Y-12 Plant, and the transport of LLW 
from the Y-12 Plant to NTS for disposal.  

The lowest transportation risk alternative would be to 
produce UNH fuel feed material of 4-percent 
enrichment at B&W. This would require the transport 
of HEU from the Y-12 Plant to B&W, the transport 
of UF6 blendstock material from USEC Paducah to 
GE Wilmington, and the transport of U30 8 from GE 
Wilmington to B&W. This risk would be 0.012, or 
one excess fatality in 83 years; however the risk 
differences between all other alternatives and sites 
are not significant.
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Table 4.4.3.3-1. Summary of High and Low Transportation Risk 

for Each Blending Alternative (per year) 

Fuel 
Blending Fabrication Total 
Material Conversion Blending or Health 

HEU Origin Origin Site Site LLW Site Riska 

Fuel Feed Material as Uranyl 
Nitrate Crystals (10 t/yr) 

Y-12 Plant Hanford -- SRS SNPC 6 .1xl0"2,b 

Y-12 Plant Paducah GE B&W B&W 1.2x10"2 

Uranyl Nitrate LLW 
as Oxide (2.1 t/yr) 
Y-12 Plant Hanford - B&W NTS 3.8x10 2 

Y-12 Plant Paducah GE Y-12 NTS 3.IxWO 2 

Fuel Feed Material as 
UF6 (10 tlyr) 
Y-12 Plant Paducah - B&W SNPC 3.1x10 2 

Y-12 Plant Paducah - NFS WCFF 1.5x10"2 

Metal LLW 
as Oxide (3.1 tlyr) 
[Text deleted.] 
Y-12 Plant Femald Y-12 NTS 3.5x10"2 

a Estimated fatalities per year.  
b Highest risk for all transportation options.  

Source: RADTRAN model results.
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1 4.5 TOTAL CAMPAIGN IMPACTS 

This section describes the impacts of the various 
alternatives evaluated for disposing HEU at the four 
candidate sites. The annual operational impacts of 
each of the blending technologies or the resources of 
the candidate sites are fully described in Sections 4.3 
and 4.4. In this section, the combined impacts of each 
alternative for disposing the 200 t of surplus HEU 
inventory, which may involve multiple technologies, Isites, and end products, are summarized and shown in 
Table 2.4-1.  

For each alternative analyzed other than the No 
Action Alternative, there are two potential processes 
for blending to commercial fuel (UNH and UF6) and 
two potential processes for blending to waste (UNH 
and metal). The impacts and, in the case of blending 
to waste, the processing rate of the respective 
processes differ. In other words, the magnitude of 
expected impacts and the time required to complete 
disposition actions depend on the process selected.  

The analyses in Sections 4.3 and 4.4 for the four 
candidate sites are based on one rate for each process 
so that a valid comparison can be made between the 
site-specific impacts. While it is recognized that 
some of the sites may be able to process material at a 
higher rate, a comparison between the impacts at the 
maximum rate for each site could be misleading. For 
example, if one site is processing material at 10 t/yr 
to 4-percent UNH and a second site is processing 
material at 40 t/yr to 4-percent UNH, then the 
impacts from the analysis for the second site may be 
greater based on the increased production rather than 
the site. It is also assumed that each site can process 
the material at the blending rates analyzed, although 
at some sites this may preclude other blending not 
associated with this proposed action.  

Material could be blended to waste at the two DOE 
sites using UNH or Y-12 using metal blending.  
Similarly, material could be blended to commercial 
fuel feed at the two commercial sites using either 
UNH or UF6 blending. To provide conservatism in 
the site-specific analyses below, where there is such a 
choice of applicable processes at a site (that is, only 
for blending to waste at the DOE sites and blending 
to commercial fuel feed at the commercial sites), the 
value given for each resource area is based on 
whichever process produces the greatest impact.

For blending to waste at DOE sites, the UNH process 
would produce the greatest impact in all resource 
areas except four. The metal process would produce 
the greatest impacts for liquid LLW generated, solid 
LLW generated, solid LLW after treatment, and 
transportation; therefore, the analyses below 
conservatively use the metal impacts for these four 
resource areas and the UNH impacts for all other 
resource areas.  

For blending to commercial fuel feed at the 
commercial sites, the UF6 process would produce the 
greatest impacts in all resource areas except three.  
The UNH process would produce the greatest 
impacts for liquid hazardous waste generated, solid 
nonhazardous waste after treatment, and 
transportation. The analyses below conservatively 
use the UNH impacts for these three resource areas, 
and the UF6 impacts for all other resource areas.  

The results indicate that all four sites have the 
capacity to process material with minimal impacts to 
the workers, the public, or the environment. For the 
two DOE sites, the generation of waste based on an 
increased usage of utilities represents small 
increases-less than 5 percent over current 
operations. For the, two commercial sites, the 
generation of waste based on an increased usage of 
utilities represents increases of over 20 percent, but 
both facilities have adequate capacities to 
accommodate the increases since neither site is 
currently operating at full capacity. The NFS site 
would require a large increase in water usage (35.1 
percent) and fuel requirements (933 percent). This is Ibecause NFS is currently processing material at a 
reduced rate; therefore, use of the these utilities 
(water and fuel) is currently very low. Because the 
quantity of water and fuel used in the past for similar 
operations was also used for the proposed action and 
in the analyses in this EIS, it is anticipated that the 
increase in these requirements can easily be 
accommodated at NFS.  

For most resource areas, the impacts from a given 
blending process would not vary from site to site.  
Three exceptions to this are the radiological dose to 
the MEI, the dose to the public, and the total health 
risk during transportation. The first two exceptions 
are due to the MEI and the population within 80 km 
(50 mi) being at different distances from the blending 
facility for each site. The last exception is due to the
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different transportation distances between various 
affected sites and the different distributions of 
populations along the shipping routes where HEU 
originates, blendst6ok originates, fuel fabrication is 
performed, and waste disposal is carried out. This 
section analyzes and compares the incremental 
impact over the life of the campaign for blending 
200 t for each alternative. These analyses are based 
on the maximum impact for each resource at each site 
(that is, the maximum electricity needed for either 
UNH or UF6 blending to fuel or UNH or metal 
blending to waste). The impacts will vary for 
different scenarios depending on the sites and 
processes selected.  

As noted in Chapter 1, several blending technologies 
and facilities are likely to be used for different 
portions of the surplus inventory, and the decisions 
regarding those technologies and facilities are likely 
to be made in part by USEC, other private entities as 
marketing agents for DOE, or DOE. Thus, specific 
decisions concerning the locations where surplus 
HEU disposition actions will be implemented will be 
multi-dimensional and will likely involve multiple 
decisionmakers The impacts of both the Russian and 
U.S.-origin surplus HEU on the domestic producers 
will be limited by provisions of the USEC 
Privatization Act enacted in April 1996. Under 
provisions of the act, the quantity of surplus HEU 
that can be transferred to commercial end users will 
be constrained to a level that would not adversely 
affect the domestic market. Hence, because the 
quantity of U.S. material is relatively small and the 
USEC Privatization Act prevents unrestricted 
transfer of the material to end users, the incremental 
impacts of the proposed action on the domestic.  
nuclear fuel industry would be small. The 
alternatives as described are not intended to represent 
exclusive choices among which DOE (or other 
decisionmakers) must choose, but rather to provide a 
range of reasonable alternatives.

4.5.1 No ACTION

Under the No Action Alternative, DOE will continue 
to store surplus HEU (primarily at DOE's Y-12 
Plant). As stated in Section 1.4.2, storage of surplus 
HEU is analyzed for a period up to 10 years in the Y
12 EA. Storage of weapons-usable fissile materials 

I beyond the 10-year period (2005), including surplus 
HEU up to the point of disposition, is being

addressed in the Storage and Disposition PEIS.  
Current operations as described in Section 2.2.3 at 
each of the potential HEU blending sites (Y-12, 
SRS, B&W, and NFS) would continue. The impacts 
from this No Action Alternative are described in 
Section 4.2.

4.5.2 No COMMERCIAL USE

Under this second alternative, DOE would blend the 
entire stockpile of surplus HEU (200 t) to LEU and 
dispose of it as waste. This would include surplus 
HEU with or without commercial value. The blending 
of all surplus HEU would be performed at all four 
sites. Although this alternative would not recover any 
of the economic value of HIEU for the Government or 
provide peaceful beneficial use of the material, it 
would meet nonproliferation objectives and is 
included to provide a comprehensive evaluation of a 
full range of alternatives in the -EU EIS.  

Surplus HEU could be blended to waste either as 
UNH or metal at a rate of up to 2.1 tlyr or 3.1 t/yr, 
respectively. All the blending sites have UNH 
blending capabilities. Only ORR is considered as a 
blending site for metal blending because SRS, B&W 
and NFS neither have nor plan to build metal blending 
facilities. Utilizing the metal process, the time 
required to blend all 200 t would be more than 
64 years. Utilizing the UNH process at only one of the 
commercial sites, the time required to blend all of the 
200 t would be more than 95 years. No combination 
of fewer than three sites could complete the task in' 
less than 30 years. For this alternative, all four sites 
would be used to blend 50 t each. If all four sites were 
to process material, it would take 23.8 years to finish 
converting all 200 t of HEU to LEU as waste.  

The blending of surplus HEU to waste would not be 
initiated before an LLW disposal facility was 
identified to accept the LLW. Surplus HEU would 
remain in interim storage at DOE's Y-12 Plant, or at 
another storage facility pursuant to the Storage and 
Disposition PEIS, pending identification of the LLW 
disposal facility.  

For the DOE sites, blending to waste (that is, 
blending 100 t at DOE sites with each site blending 
50 t HELU) would take 23.8 years if the UNH process 
is used, and 16.1 years if the metal process is used.  
For the commercial sites, blending to waste (that is,
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blending 100 t at the commercial sites with each 
commercial site blending 50 t HEU) would take 23.8 
years using the UNH process. (Therefore, if all four 
sites were to process the material, it would take 23.8 
years to convert all of the 200 t of surplus BEU to 
LEU as waste.) The total or maximum incremental 
impacts for each resource under this alternative are 
presented in Table 2.4-1 under Alteinative 2.  

[Tables deleted.]

4.5.3 LIMITED COMMERCIAL USE 
(25/75 FUEL/WASTE RATIO)

IUnder this third alternative, 50 t of the surplus HEU 
would be blended to commercial fuel while the 
remaining 75 percent (150 t) would be disposed of as 
waste. First, the title to 50 t of surplus HEU (with 
7,000.t NU as UF6) would be transferred to USEC.  
USEC (or the successor private corporation) then 
would select blending sites for blending 50 t of 
surplus HEU to LEU for use in commercial fuel. The 
remaining quantity would be blended into waste.  
[Text deleted.] 

The third alternative would blend the 50 t of HEU at 
the commercial sites, each blending 25 t of material.  
[Text deleted.] The two DOE sites would not blend 
any commercial HEU material. The remaining 150 t 
of HEU material would be blended into waste using 
all four blending sites. Each DOE and commercial 
site would receive 37.5 t of material for blending.  
[Text deleted.] The total or maximum incremental 
impacts for each resource under this alternative are 
presented in Table 2.4-1 under Alternative 3.  

[Tables deleted.]

SUBSTANTIAL COMMERCIAL USE 
(65135 FUEL/WASTE RATIO)

Under this fourth alternative, all of the commercial 
material (130 t) would be blended to commercial 
fuel, and all of the off-spec (40 t) and 
non-commercial material (30 t) would be blended to 
waste. Thirty-five percent of the HEU would be 
blended and disposed of as waste while the remainder 
would be blended for commercial use. First, the title 
to 50 t of surplus HEU (with 7,000 t NU as UF6) Swould be transferred to USEC. USEC (or the 
successor private corporation) would then select sites

for blending 50 t of surplus HEU to LEU for use in 
commercial fuel. The remaining quantity of 
commercially usable HEU (80 t) would be blended at 
any or all of the four sites to LEU for fabrication into 
commercial reactor fuel. The remaining 70 t of 
surplus HEU would be blended to waste.  

All three alternative blending processes could be 
used for this purpose: blending as UNH and/or UF6 
for 4-percent commercial fuel feed, and blending as 
UNH and/or as metal for 0.9-percent waste feed.  
Surplus HEU could be blended to commercial fuel as 
either UNH or UF6 at a rate of 10 t/yr. Surplus HEU 
could be blended to waste as either UNH or as metal 
at a rate of up to 2.1 tlyr or 3.1 t/yr, respectively. All 
the blending sites have UNH blending capability.  
Only B&W and NFS are considered as blending sites 
for UF6. Only ORR is considered as a blending site 
for metal blending.  

Four variations of this alternative would use 
combinations of different sites. These particular 
different combination's of sites are representative 
only. DOE, USEC, or another private entity might 
choose others, depending on programmatic, 
commercial, or other considerations.

4.5.4.1 Substantial Commercial Use at 
Department of Energy Sites (65/35 
Fuel/Waste Ratio)

The first variation of the fourth alternative would 
blend all of the HEU at the two DOE sites, with the 
HEU split equally between them. ORR and SRS 
would each blend 65 t of HEU to LEU for 
commercial fuel and 35 t of liEU to LEU for disposal 
as waste. Utilizing the DOE sites only, blending to 
both commercial fuel and waste would take 23.2 
years if the UNH process were used for blending the 
35 t to waste, and 17.7 years if the metal process were 
used for blending the 35 t to waste. The total or 
maximum incremental impacts for each resource 
under this variation are presented in Table 2.4-1 
under Alternative 4, Variation a.

4.5.4.2 Substantial Commercial Use at 
Commercial Sites (65/35 Fuel/Waste 
Ratio)

The second variation of the fourth alternative would 
blend all of the HEU at the two commercial sites,
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with the HEU split equally between them. B&W and 

NFS would each blend 65 t of HEU to LEU for 

commercial fuel and 35 t of liEU to LEU for disposal 

as waste. Utilizing the commercial sites only, 

blending to both commercial fuel and waste would 

take 23.2 years whether the UNH or UF6 process 

were used for blending. The total or maximum 

incremental impacts for each resource under this 

variation are presented in Table 2.4-1 under 

Alternative 4, Variation b.  

[Tables deleted.]

4.5.4.3 Substantial Commercial Use at All 

Four Sites (65135 Fuel/Waste Ratio)

The third variation of the fourth alternative would 

I blend all of the surplus HEU at all four sites, with the 

HEU split equally among them. ORR, SRS, B&W, 

and NFS would each blend 32.5 t of liEU to LEU for 

commercial fuel and 17.5 t of HEU to LEU for 

disposal as waste. [Text deleted.] The total or 

maximum incremental impacts for each resource 

under this variation are presented in Table 2.4-1 

under Alternative 4, Variation c.

4.5.4.4 Substantial Commercial Use at a 
Single Site (65/35 Fuel/Waste Ratio)

The fourth variation of the fourth alternative would 

I blend all of the surplus HEU at only one site. ORR, 

SRS, B&W, or NFS would blend 130 t of HEU to 

LEU for commercial fuel, and 70 t of HEU to LEU 

for disposal as waste. [Text deleted.] The fourth 

variation is each site blending twice the amount of 

material as in the first and second variations of this 

alternative. The incremental impacts for each 

resource forieither of the DOE sites are the same as 

either the total or the maximum impacts presented in 

Table 2.4-1 under Alternative 4, Variation a. The 

incremental impacts for each resource for either of 

the commercial sites are the same as either the total 

I or the maximum impacts presented in Table 2.4-1 

under Alternative 4, Variation b. The only exception 

is the normal operations dose and risk to the MEI of 

the public. The doses to the MEI for Y-12, SRS, 

B&W, and NFS are 1.81, 0.116, 0.109, and 7.92 

mrem, respectively. The risks of cancer fatalities per 

campaign are 9.06x10"7 , 5.80x10"Y, 5.46xl0"8, and 

3.96x10"6, respectively. The doses to the population 

within 80 km (50 mi) are 7.41, 7.41, 0.982, and 69.9

person-rem, respectively. The risks of cancer 
facilities per campaign are 3.7x10 3 , , X10- 3, 

4.9x10 4 , and 3.5x10 2, respectively.  

[Tables deleted.]

4.5.5 MAXIMUM COMMERCIAL USE (85115 FVEL/WASTE RATIO)

Under this fifth alternative, all of the commercial 
(170 t) and off-spec material would be blended to 

fuel. This alternative assumes that only 15 percent of 

the surplus HEU would be blended to LLW and 

disposed of as waste (30 t). This increases the amount 

of material that can be used for commercial use to 85 

percent. First, the title to 50 t of surplus HEU (with 

7,000 t NU as UF6) would be transferred to USEC.  

USEC (or the successor private corporation) would 

then select commercial sites for blending 50 t of 

surplus HEU to LEU for use in commercial fuel. For.  

the remaining quantity of potentially commercially 

usable HEU (120 t), DOE or USEC (or the successor 

private corporation) could have it blended at any or 

all of the four sites. The LEU product, following 

blending, then would be sold in the market for use in 

commercial reactor fuel. The remaining 30 t of 

surplus HEU would be blended to waste. The same 

processes and site variations of the fourth alternative 

also apply to the fifth alternative.

4,5.5.1 Maximum Commercial Use at Department of Energy Sites (85/15 
FuelIWaste Ratio)

The first variation of the fifth alternative would blend 
all of the surplus HEU at the two DOE sites, with the 

HEU split equally between them. ORR and SRS 

would each blend 85 t of HEU to LEU for 

commercial fuel and 15 t of liEU to LEU for disposal 

I as waste. [Text deleted.] The total or maximum 

incremental impacts for each resource under this 

variation are presented in Table 2.4-1 under 

Alternative 5, Variation a.  

[Tables deleted.]
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4.5.5.2 Maximum Commercial Use at 
Commercial Sites (85/15 Fuel/Waste 
Ratio)

The second variation of the fifth alternative would 
blend all of the surplus HEU at the two commercial 
sites, with the HEU split equally between them.  
B&W and NFS would each blend 85 t of HEU to 
LEU for commercial fuel and 15 t of liEU to LEU for 
disposal as waste. [Text deleted.] The total or 
maximum incremental impacts for each resource 
under this variation are presented in Table 2.4-1 
under Alternative 5, Variation b.  

[Tables deleted.]

4.5.5.3 Maximum Commercial Use at All 
Four Sites (85/15 Fuel/Waste Ratio)

The third variation of the fifth alternative would 
blend all of the surplus HEU at all four sites, with the 
HEU split equally among them. ORR, SRS, B&W, 
and NFS would each blend 42.5 t of liEU to LEU for 

commercial fuel feed and 7.5 t of HEU to LEU for 
disposal as waste. [Text deleted.] The maximum or 
total incremental impacts for each resource under this 

variation are presented in Table 2.4-1 under 
Alternative 5, Variation c.  

[Tables deleted.]

4.5.5.4 Maximum Commercial Use at a 
Single Site (85/15 Fuel/Waste Ratio)

The fourth variation of the fifth alternative would 
blend all of the surplus BEU at only one site. ORR, 
SRS, B&W, or NFS would blend 170 t of HEU to 
LEU for commercial fuel, and 30 t of HEU to LEU 

I for disposal as waste. [Text deleted.] The fourth 
variation is each site blending twice the amount of 
material as in the first and second variations of this 
alternative. The incremental impacts for each 
resource for either of the DOE sites are the same as 
either the total or the maximum impacts as presented 
in Table 2.4-1 under Alternative 5, Variation a. The 
incremental impacts for each resource for either of 
the commercial sites are the same as either the total 
or the maximum impacts as presented in Table 2.4-1 
under Alternative 5, Variation b. The only exception 
is the normal operations dose and risk to the MEI of 
the public. The doses to the MEl for Y-12, SRS,

B&W, and NFS are 1.22, 0.078, 0.0864, and 6.24 
itoero, respectively. The risks of cancer fatalities per 
campaign are 6.08x10"7, 3.9x10"8, 4.32x10"t, and 
3.12xl•, respectively. The doses to the population 
within 80 km (50 mi) are 5.01, 5.01, 0.787, and 56.3 
person-rem, respectively. The risks of cancer 
fatalities per campaign are 2.5x10"3, 2.5x10"3, 
3.9xlO4, and 2.8x10 2 , respectively.

4.5.6 SUMMARY OF ALTERNATIVES 
ANALYSIS

The analysis of the impacts of alternatives above is 
based on four particular points on the fuel/waste 
spectrum: 0-, 25-, 65-, and 85-percent fuel. The 
reader could readily calculate a reasonable estimate 
of the impacts of other points on the fuel/waste 
spectrum by interpolating the results as presented.  
For example, the impacts of a 75/25 fuel/waste ratio 
for a given set of sites would be between those 
presented for alternatives 4 (65/35) and 5 (85/15) for 
the same sites.  

The impacts for particular sites could also be 

approximated for different site combinations than 
those that are analyzed above. To determine the 
impacts of blending a different quantity of material at 

a particular site than is analyzed above, the assumed 
quantity can be divided by the appropriate process 
rate (10 t/yr for blending to fuel as UF6 or UNH, 
3.1 t/yr for blending to waste as metal, and 2.1 t/yr 
for blending to waste as UNH) to yield the time 
period necessary to blend that quantity at that rate.  

Multiplying the resultant time period by the annual 
impact figures for resource areas that are additive 
(site infrastructure, water, radiological exposure, 
waste management, and transportation yields the 
total impacts for that quantity and site). For the 
remaining resources (air quality, socioeconomics, 
and chemical exposure) adding annual impacts does 
not provide a meaningful measure. For those 
resources, the best measure of total campaign 
impacts would be the maximum of any applicable 
annual impact.  

The analyses in this section are based on annual 
blending rates which depend in part on DOE's ability 
to supply HEU to one or more sites at the process 
blending rates. If DOE is unable to supply material to 
multiple sites at the blending rates analyzed (for 
example, 10 t/yr for blending to fuel feed as UNH),
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the impacts in a given year (as described in Sections 
4.3 and 4.4) would be reduced accordingly. However, 
since the impacts in this section are based upon 
blending the entire 200 t, the total campaign impacts 
would be similar to those described in the previous 
tables, only spread over a longer time period.  

Calculating the impacts that would result from the 
use of different process rates is less precise, as the 
relationships between process rates and impacts are 
in some cases not linear. For example, doubling the 
process rate for a particular process and facility 
would probably approximately double the air 
emissions, water usage, and waste generation, but it 
would not necessarily double the required workforce.  
Nonetheless, as the expected impacts from all 
alternatives are small during normal operations, a 
reasonable approximation of the impacts from 
different process rates could be obtained by assuming 
linear relationships.  

The analysis supports several preliminary 
conclusions. For most resource areas, the impacts 
decrease as the portion of material blended for 
commercial use increases. This conclusion is based 
on the analysis of impacts from blending operations 
and transportation of materials only. It does not 
include the impacts from the endpoints: use of

commercial nuclear fuel in reactors3 (and of the 
licensing process for nuclear plants, existing or 
anticipated environmental documents for sites for 
disposal of the LLW (such as the anticipated sitewide 
management of the resulting spent fuel) or disposal 
of LLW. Those impacts are or will be assessed as part 
EIS for NTS, and the anticipated EIS concerning a 
repository for commercial spent fuel). Since the use 
of LEU derived from HEU in reactors supplants the 
use of LEU from mined uranium, the preferred 
alternative involves no incremental use of nuclear 
fuel (or spent fuel to be managed) than that which 
would otherwise occur. In contrast, the LLW to be 
disposed of from BEU that is blended to waste does 
represent an incremental quantity of LLW that would 
not need to be disposed of in the absence of this 
proposed action. This distinction, together with the 
avoided environmental impacts from uranium 
mining, milling, and enrichment (Section 4.7), 
further enhances the preferability of maximizing 
commercial use of surplus HEU.  

The analyses show some differences between the 
impacts of the different blending processes. For 
example, for blending to waste, metal blending 
generates considerably more process LLW than does 
UNH blending.

An indirect impact of the preferred alternative would be the 
generation of spent fuel under alternatives 3, 4, and 5, which 
would need to be managed and disposed of in arepository such 
as the Yucca Mountain Site (Yucca site is currently being 

I characterized; preparation of an EIS has been postponed until 
further notice, due to lack of funding). Since the nuclear fuel 
derived from HEU would replace nuclear fuel that would have 
been created from newly mined uranium without this proposed 
action, there would be no additional spent fuel generated, No 
spent fuel would be generated for the alternatives I (no action) 
and 2 (blend all surplus HEU to waste).
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4.6 CUMULATIVE IMPACTS 

DESCRIPTION OF CUMULATIVE 
IMPACTS

4.6.1

Impacts from blending surplus HEU to LEU 
(assessed in Chapter 4) would be cumulative when 
added to impacts from existing and planned activities 
at each of the candidate sites evaluated in this EIS.  
This type of an assessment is important because 
significant cumulative impacts can result from several 
smaller actions that by themselves do not have 
significant impacts.  

A cumulative impact is defined as the "impact on the 
environment which results from the incremental 
impact of the action when added to other past, 
present, and reasonably foreseeable future actions 
regardless of what agency (Federal or non-Federal), 
private industry, or individuals undertakes such other 
actions. Cumulative impacts can result from 
individually minor but collectively significant actions 
taking place over a period of time" (40 CFR 1508.7).  
This section discusses potential impacts from other 
facilities, operations, and activities that, in 
combination with potential impacts from the 
disposition of surplus HEU proposal, may contribute 
to cumulative impacts.  

The cumulative impacts assessment considered a 
wide-ranging view of the Department's programs, 
environmental management, and other outside 
interactions. Numerous NEPA documents recently 
completed for proposed actions at candidate sites 
were used to determine site-specific impacts 
contributed from each action. If NEPA documents 
were in draft form, alternatives that posed the highest 
potential for environmental impacts were identified 
and used for cumulative impact assessment.  
However, if a decision has been made for the 
proposed action (that is, ROD is published), then the 
impacts associated with the alternative selected were 
used. NEPA documents currently being prepared also 
were listed and qualitatively discussed as to how 
impacts anticipated from the respective proposed 
actions would contribute to the cumulative impacts at 
each site.  

The following documents and the associated' 
proposed actions were considered in assessing the 
cumulative impacts at the candidate sites:

Oak Ridge Reservation 

EA for the Proposed Interim Storage of 
Enriched Uranium Above the Maximum 
Historical Storage Level at the Y-12 Plant 
Oak Ridge, Tennessee, DOE/EA-0929, 
October 1995 (FONSI published 60 FR 
54089) 

[Text deleted.] 

Waste Management PEIS for Managing 
Treatment, Storage, and Disposal of 
Radioactive and Hazardous Waste, 
DOE/EIS-0200-D (draft issued, August 
1995)

I
* Storage and Disposition of Weapons

Usable Fissile Materials PEIS, DOE/EIS
0229-D (draft issued, February 1996) 

* PEIS for Stockpile Stewardship and 
Management, DOE/EIS-0236 (draft 
issued, February 1996) 

Medical Isotope Production Project: 
Molybdenum-99 and Related Isotopes 
EIS, DOE/EIS-0249F (final issued, April 
1996)

Savannah River Site

I 

1 
I

"* Interim Management of Nuclear 
Materials EIS, DOE/EIS-0220, October 
1995 (ROD published 60 FR 65300) 

"* PEIS for Tritium Supply and Recycling 
DOE/EIS-0161, October 1995 (ROD 
published) 

"• F-Canyon Plutonium Solutions EIS, 
DOE/EIS-0219, December 1994 (ROD 
published) 

" Supplemental EIS Defense Waste 
Processing Facility (DWPF), DOE/EIS
0082-S, November 1994 (ROD 
published) 

"* EIS on a Proposed Nuclear Weapons 
Nonproliferation Policy Concerning Foreign
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Research Spent Nuclear Fuel, DOE/EIS
0218F (final issued, February 1996) 

DOE Programmatic Spent Nuclear Fuel 
Management and INEL Environmental 
Restoration and Waste Management 
Programs EIS, DOE/EIS-0203-F, April 
1995 (ROD published) 

* Savannah River Site Waste Management 
EIS, DOE/EIS-0217F, July 1995 (ROD 
published) 

@ Waste Management PEIS for Managing 
Treatment, Storage, and Disposal of 
Radioactive and Hazardous Waste, 
DOE/EIS-0200-D (draft issued, August 
1995) 

• Storage and Disposition of Weapons
Usable Fissile Materials PEIS, DOE/EA
0229-D (draft issued, February 1996)

* PEIS for Stockpile Stewardship and 
Management, DOE/EIS-0236 (draft 
issued, February 1996)

Babcock & Wilcox 

I [Text deleted.] 

Disposition of Highly Enriched Uranium 
Obtained from the Republic of 
Kazakhstan EA, DOE/EA-1063, May 
1995 (FONSI published) 

Blending of Kazakhstan HEU is part of B&W's 
current licensed operations.  

Nuclear Fuel Services 

No activities are planned at this site other than current 
licensed operations.  

I [Text deleted.]

4.6.2 SifE-SPECMC CUMULATIVE 
IMPACTS

The following sections discuss the cumulative 
impacts identified for site infrastructure, air quality

and noise, water resources, socioeconomics, public 
and occupational health, and waste management. The 
discussions include the highest potential incremental 
impact from the blending alternatives evaluated in 
this EIS for each site. Because no new facility is 
assumed and neither land disturbance nor wastewater 
discharges constituting more than 1 percent of the 
stream flow would occur as a result of the 
implementation of the proposed action, the 
alternatives analyzed would not contribute to 
cumulative impacts at any of the potential blending 
sites for land resources, biotic resources, geology and 
soil resources, or cultural resources.

4.6.2.1 Site Infrastructure

The site infrastructure impacts resulting from the 
proposed action for disposition of surplus HEU would 
contribute to cumulative impacts when added to 
impacts resulting from existing and planned 
activities. This section discusses how impacts 
associated with the surplus HEU disposition proposed 
action affect each site cumulatively when combined 
with the No Action baseline and other proposed 
actions.  

Oak Ridge Reservation. [Text deleted.] The ORR is 

proposed as an alternative site for actions associated 

with the Storage and Disposition PEIS and the five 
documents identified in Section 4.6.1. It is under 
consideration as a regional treatment and disposal site 
for LLW and mixed LLW in the Waste Management 
PEIS. In addition, environmental restoration activities 
at ORR are expected to continue for 30 years and 
therefore would coincide with the operation of the 
proposed surplus HEU blending facilities as well as 
the other applicable program activities described 
above. Impacts considered in the Y-12 EA are 
included in the No Action Alternative of this EIS.  

The ORR was considered as a site for a centralized 

storage facility in the DOE Programmatic Spent 
Nuclear Fuel Management and INEL Environmental 
Restoration and Waste Management EIS; however, in 
the RODs associated with this EIS, DOE decided to 
regionalize by fuel type the management of its spent 
fuel at three locations: the Hanford Site, INEL, and 
SRS. Therefore, the packaging and shipment of 
materials is the only activity that will result at ORR 
from this action and the impacts are minimal. [Text 
deleted.]
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Table 4.6.2.1-1 provides a listing of the site 
infrastructure related impacts associated with those 
applicable NEPA actions for which published data are 
available. [Text deleted.] The cumulative impact of 
implementing the proposed blending facilities in 
conjunction with other proposed activities is expected 
to have little or no impact on the onsite road and rail 
network. Electrical power requirements for the 
proposed activities are well within the site and 
regional power pool capacity or availability. [Text 
deleted.] Although fuel consumption during 
operation of blending facilities would increase over 
current usage, the additional natural gas, oil, and coal 
requirements for the proposed actions can be satisfied 
through normal contractual means and would not be 
limiting.  

Savannah River Site. The SRS is a candidate site for 
the 10 documents identified in Section 4.6.1. This 
includes the location of an accelerator in the PEISfor 
Tritium Supply and Recycling and the location of a 
centralized storage facility in the DOE Programmatic

Ii 

I 
I 
I 

I 

4

Spent Nuclear Fuel Management and INEL 
Environmental Restoration and Waste Management 
EIS. [Text deleted.] 

Highly enriched uranium material proposed for 
blending for the purpose of stabilization in the SRS 
IMNM EIS is the same material proposed for 
blending for the purpose of disposition in this EIS.  
SRS is proposed as an alternative site for actions 
associated with the Storage and Disposition PEIS and 
for the stockpile management functions in the Draft 
PEIS for Stockpile Stewardship and Management. It 
is also under consideration as a regional treatment 
and disposal site for LLW and mixed LLW in the 
Waste Management PEIS. In addition, environmental 
restoration activities at SRS are expected to continue 
for 30 years and therefore would coincide with the 
operation of the proposed surplus HEU and blending 
facilities as well as the other applicable program 
activities described above.

Table 4.6.2.1-1. Site Infrastructure Cumulative Impacts at Oak Ridge Reservation 

Stockpile 
Waste Stewardship Medical 

No Manage- . and Isotopes 
Actiona ment Storage and Dispositionb Management' Facility HEUd Total 

Category Storage Disposition 
[Text deleted.] 
Energy 726,000 776,200 68,000 69,000 94,000 500 5,000 1,738,700 

(MWh/yr) 
Peak Load 110 e 11 15 14 2 152 

(MWe) 
Natural Gas 95,000,000 949 10,426,000 4,000,000 C 19,800 109,446,750 

(m3/yr) 
Diesel/oil (0/yr) 416,000 e 49,000 208,059,750 213,000 e 56,800 208,794,550 
Coal (tlyr) 16,300 C 6,600 0 800 C 363 24,063 
Water 14,210 814 370 60,560 550 120 19 76,643 

(million Iyr) 
[Text deleted.]

a Includes actions from the Y-12 EA.  
b Storage data is based on the maximum applicable alternative operational requirement. Pu disposition data is based on the 

summation of the applicable alternatives maximum operational requirements.  
C Data presented is the maximum change in site requirements due to No Action or downsizing secondary and case fabrication.  
d Data represents the maximum value for the blending options at Y-12.  
C Data not reported.  

Note: MWe=megawatt electric.  
Source: DOE 1995cc; DOE 1995dd; DOE 1996a; DOE 1996b; DOE 1996h; OR DOE 1994d; OR MMES 1995i.
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Table 4.6.2.1-2 provides a listing of the site 
infrastructure related impacts associated with 
existing and other proposed actions at SRS. The 
cumulative impact of implementing the proposed 
blending facilities in conjunction with other proposed 
activities is expected to have little or no impact on the 
onsite road and rail network. The cumulative 
electrical power requirements for the proposed 
activities would be limiting. This results primarily 
from consideration of the accelerator production of 
tritium alternative of the Tritium Supply and 
Recycling program. Cumulative fuel consumption 
and water/steam supply requirements for all the 
proposed actions are readily available in the area and 
can be satisfied through normal contractual means.  

Babcock & Wilcox. There are no proposed actions at 
B&W in the reasonably foreseeable future other than 
the blending of HEU received from Kazakhstan, 
which is currently being implemented. [Text 
deleted.] This action is part of B&W's current 
licensed operation, and because of this small quantity 
of HEU (approximately 600 kg [1,320 lb]), the 
blending operation is anticipated to be completed 
prior to the proposed action associated with this EIS.  

Nuclear Fuel Services. No future activities are 
currently proposed for NFS other than existing 
licensed operations. Therefore, cumulative impacts 
at NFS would be similar to impacts analyzed for each 
alternative in this EIS.

4.6.2.2 Air Quality and Noise

Cumulative impacts to air quality constitute emission 
sources at each facility including no action and 
planned or proposed emissions. Only the cumulative 
impacts for criteria pollutants are presented since 
there are no anticipated toxic/nonradiological 
hazardous air pollutant releases from the surplus 
HEU disposition proposal. Cumulative radiological 
air emission impacts are considered in the public and 
occupational health section (Section 4.6.2.5).  
Concentrations of criteria pollutants are calculated 
from these emissions using site-specific 
meteorology, dispersion characteristics, terrain, and 
stack parameters. These criteria pollutant 
concentrations then are compared to Federal and 
state regulations and guidelines to determine 
compliance.

Each of the candidate sites, ORR, SRS, B&W, and 
NFS, is currently in compliance with Federal as well 
as state regulations and guidelines. Air emissions 
from the planned or proposed activities plus the no 
action emissions would increase concentrations of 
criteria pollutants. The cumulative impacts are 
presented in Tables 4.6.2.2-1 through 4.6.2.2-4 for 
each candidate site, respectively. The resulting 
concentrations from cumulative impacts would be in 
-compliance with Federal and state regulations at each 
candidate site.  

Oak Ridge Reservation. Cumulative impacts to air 
quality at ORR include impacts from no action Iemissions, HEU blending activities and the five 
documents listed in Section 4.6.1. Incremental 
increases in air pollutants result from each of these 
proposed activities and contribute to the cumulative 
impacts at the site. Estimated cumulative 
concentrations of criteria pollutants at ORR are 
presented in Table 4.6.2.2-1. The baseline includes 
impacts from the Y-12 EA and FONSI. [Text 
deleted.] 

Savannah River Site. Cumulative impacts with 
respect to air quality at SRS include impacts from no Iaction emissions, HEU blending activities and the 10 
documents listed in Section 4.6.1. [Text deleted.] The 
resulting cumulative concentrations of criteria 
pollutants at SRS are shown in Table 4.6.2.2-2.  

Babcock & Wilcox. Cumulative impacts to air 
quality at B&W include impacts from no action 
emissions of pollutants and HEU to LEU conversion 
and blending. Table 4.6.2.2-3 presents cumulative 
impacts for B&W.  

Nuclear Fuel Services. Cumulative impacts to air 
quality at NFS include emissions of pollutants from 
no action and HlEU to LEU conversion and blending.  
Table 4.6.2.2-4 presents cumulative impacts for NFS.  

Cumulative noise impacts include contributions from 
existing and planned facilities plus proposed facilities 
at each of the candidate sites. Noise impacts may 
result both from onsite noise sources and from offsite 
sources such as traffic. Noise impacts on individuals 
from this alternative are expected to be small, 
resulting in little or no increase in noise levels at 
offsite areas. Little or no increase in cumulative noise 
impacts to individuals offsite is expected to occur.
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Foreign ; 

Research Stockpile SRS Tritium Reactor Stewardship c Consolidated Supply and Spent Waste and NoAction Actions' Recycleb NuclearFuel Management Storage and DispositionC Management HEUd Total 
Category Storage Disposition 

[Text deleted.] 
Energy (MWh/yr) 659,000 963,400 4,534,000 1,500 120,000 76,000 69,000 9,700 5,000 6,437,600 N PeakLoad (MWe) 130 d 666 e e 13 15 1.6 2 828 z [Natural Gas000 C (m3/yr) 

0 10,426,000f 0 19 ,80 0g 10,445,800 

[ Diesel/oil (l/yr) 28,400,000 4,070,000 9,180,000 e C 49,000 208,059,750 28,400 56,800 249,843,950 I Coal (t/yr) 210,000 2,580 221,400 e C 4,990 0 1,090 363 440,423 IWater (million I/yr) 153,687 6,430 4,595 1.9 325 60,560 459 46 19 226,114 [Text deleted.] 
a Includes actions from Interim Management of Nuclear Material; F-Canyon Plutonium Solutions; Defense Waste Processing Facility; and Programmatic INEL Spent Nuc Fuel; j SRS Waste Management EIS data not reported. lear 
b An Accelerator Production of Tritium is to be constructed at SRS.  
c Storage data is based on the maximum applicable alternative operational requirement. Pu disposition data is based on the summation of the appliable alternatives maximum operational requirements.  

| d Data represents the maximum value for the blending options at SRS.  

c Data not reported.  
f f Natural gas is not available at SRS; therefore, diesel/oil gas (approximately 14.8 million 1) would be substituted for a natural gas requirement of 10.4 million m3/year.  
9 Natural gas is not available at SRS; therefore, diesel/oil gas (approximately 28,2001) would be substituted for a natural gas requirement of 19,800 m3lyear.  Note: MWe-megawatt electric.  
Source: DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1995dd; DOE 1996a; DOE 1996b; DOE 1996g; SR DOE 1994a; SR DOE 1994b; SR DOE 1995b; SR DOE 1995c; SR DOE 

1995e; SRS 1993a:3.
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Table 4.6.2.2-1. Estimated Cumulative Concentrations of Criteria Pollutants at Oak Ridge Reservation

Cumulative L.oncentrauon

I Pollutant 

Carbon monoxide (CO) 

Lead (Pb) 

Nitrogen dioxide (NO2) 

Particulate matter (PM10) 

Sulfur dioxide (SOd ) 

Mandated by Tennessee 

Total suspended

Ca

MostStringent 
Averaging Regulations or 

Time Guidelines 
(pg/in3) 

8 hours 1 0 ,0 00 b 

1 hour 4 0 ,W00b 

lendar Quarter 1.5b 

Annual 1e 
Annual 5 0b 
24 hours 150b 

Annual 80 b 
24 hours 3 6 5b 
3 hours 1,300'

24 hours 150'

Other Onsite
No Action 

(Wg/M 3) 
5 

11 
0.05 
3 
1 
2 
2 

32 
80

2

Activitiesa HEU Total 
(pg/m3) (pg/rm3) (pg/m 3) 

9.7 11.5 26.2 
29.5 53 93.5 

c d 0.05 

0.9 1.33 5.23 

9.6 0.03 10.63 
27.6 0.37 29.97 

43.7 2A6 48.16 
20.2 29.3 81.5 

718 161 959

27.6 80.16 109.76

Gaseous fluorides (as HF) 1 month 1
d

2 0.2 C 0 

1 week 1.6e 0.3 C d 0.3 

24 hours 2.9e <0.6 d <0.6 

1 3.7e <0.6 c d <0.6 

8 hours 25 0V 0.6 c d 0.6 

a Other onsite activities including theY-12 EA, Waste Management, Storage andDisposition, Stockpile Stewardship and Management, 

and Medical Isotope Production EIS.  
b Federal standard.  
c Data not available.  

d No emissions from the proposed HEU blending activities.  

e State standard or guideline.  

[Text deleted.] 
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.  

Source: 40 CFR 50; DOE 1995i; DOE 1995cc; DOE 1996a; DOE 1996b; DOE 1996h; OR LMW S 1995b; OR LMES 1995d; 

TN DEC 1994a; TN DHE 1991a.
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Table 4.6.2.2-2. Estimated Cumulative Concentrations of Criteria Pollutants at Savannah River Site 

Cumulative Concentration 
Most Stringent Other 

Averaging Regulations or No Onsite 
Time Guidelines Action Activities' HEU Total 

Pollutant (Wu/m3) (pig/m 3) wig/n 3) (Pg/m 3) (wg/rn 3) 
Carbon monoxide (CO) 8 hours 10,0 00 b 22 383 0.07 405.07 

1 hour 40,000 b 171 1708 0.14 11879.14 
Lead (Pb) Calendar Quarter 1.5b 0.0004 C d 0.0004 
Nitrogen dioxide (NO2) Annual 100 b 5.7 21 0.01 26.71 
Particulate matter (PM10) Annual 5 0b 3 0.2 <0.01 3.21 

24 hours 15 0 b 50.6 8.5 <0.01 59.11 
Sulfur dioxide (SO2) Annual 8 0b 14.5 2.2 0.02 59.11 

24 hours 3 6 5 b 196 53.3 0.32 249.62 
3 hours 1 ,3 0 0 b 823 335 0.71 1158.71 

Mandated by South Carolina 
Total suspended particulates Annual 75e 12.6 0.2 0.05 12.85 

(TSP) 
Gaseous fluorides (as HF) I month 0.8e 0.09 C d 0.09 

I week 1.6e 0.39 c d 0.39 
24 hours 2.9e 1.04 c d 1.04 
12 hours 3.70 1.99 C d 1.99

- uOer onsite activities including the Interim Management of Nuclear Materials, Tritium Supply and Recycling, F-Canyon Plutonium Solutions, Defense Waste Processing Facility, Foreign Research Spent Nuclear Fuel, INEL Spent Nuclear Fuel Management, SRS Waste Management, Waste Management, Storage and Disposition, and Stockpile Stewardship and Management.  
b Federal standard, 
C Data not available.  
d No emissions from the HEU blending activities.  

' State standard or guideline.  
Note: Ozone, as a criteria pollutant, is not directly emitted nor monitored by the candidate sites.  
Source: 40 CFR 50; DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1996a; DOE 1996b; DOE 1996g; OR LMES 1995b; OR LMES 1995d; SC DHEC 1992b; SR DOE 1994a; SR DOE 1994b; SR DOE 1995b.
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Table 4.6.2.2-3. Estimated Cumulative Concentrations of Criteria Pollutants at Babcock & Wilcox 

Cumulative Concentration

Pollutant 
Carbon monoxide (CO) 

Lead (Pb) 

Nitrogen dioxide (NO2) 

Particulate matter (PM10) 

Sulfur dioxide (SO2)

Mandated by Virginia 
Total suspended particulates (TSP)

MostStringent 
Averaging Regulations or 

Time Guidelines 
(pg/m13) 

8 hours 100a 

1 hour 40,000a 

alendar Quarter 1.5a 

Annual 100a 
Annual 50a 

24 hours 15 0 a 

Annual 8 0 a 
24 hours 3 6 5 a 
3 hours 1,300a

Annual 
24 hours

60' ISO,

I 
I 
I

0.03 
0.22

HIEU 
(Wg/M 3) 

5.43 
17.63 

C 

0.14 
0.03 
0.19 

0.4 
2.74 

14.11

0.03 
0.19

Total 
(pg/mr3) 

9.43 
30.73 

b 

3.64 
0.05 
0.35 

0.74 
5.02 

25.91

0.06 
0.41

a Federal standard.  
b Data not available.  
C No emissions from the proposed HEU blending activities.  

d State standard or guideline.  

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.  

Source: 40 CFR 50; DOE 1995u; OR LMES 1995b; VAAPCB 1993a; VADEQ 1995a; VADEQ 1995b.
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ca

No Action 
gW/m3) 

4 
13.1 
b 

3.5 
0.02 
0.16 
0.34 
2.28 

11.8
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Table 4.6.2.2-4. Estimated Cumulative Concentrations of Criteria Pollutants at Nuclear Fuel Services 

Cumulative Concentration

Pollutant 
Carbon monoxide (CO)

Lead (Pb) 
Nitrogen dioxide (NO2) 
Particulate matter (PM10) 

Sulfur dioxide (SO2) 

Mandated by Tennessee 
Total suspended particulates (TSP) 
Gaseous fluorides (as HF)

Ca

Most Stringent 
Averaging Regulations or 

Time Guidelines 
(pg/rn3 ) 

8 hours 10,000a 
1 hour 40,0 0 0 a 

lendar Quarter 1.5a 

Annual 1 0 0a 

Annual 5 0 a 

24 hours 150a 
Annual 80 a 

24 hours 3 65 a 

3 hours 1,3 0 0 a

24 hours 
1 month 
I week 

24 hours 
12 hours 
8 hours

1 5 0 d 
1.2' 
1.6d 

2 .9d 

3.7' 

2 5 0d

No Action 
(pg/rm

3) 

1.97 
2.52 
b 

0.62 

0.03 
0.21 
0.02 
0.15 
0.35 

0.21 
0.02 

<0.06 
0.06 
0.10 
0.11

HEU 
(pg/r 3) 

0.62 
0.80 
C 

0.03 
<0.01 

0.03 
0.05 
0.40 
0.96

0.03 
traceP 
traceo 
tracee 
tracee 
traceP

Total 
(ig/m 3) 

2.59 
3.32 
b 

0.65 

0.04 
0.24 
0.07 
0.55 
1.31 

0.24 
0.02 

<0.06 
0.06 
0.10 
0.11

a Federal standard.  
b Data not available.  
I No emissions from the proposed HEU blending activities.  
d State standard or guideline.  

Hydrofluorination is anticipated to be a closed system with a scrubber filter exhaust system. Therefore, emission of gaseous 
fluorides is estimated to be a trace amount.  

[Text deleted.] 
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.  
Source: 40 CFR 50; NF NRC 1991a; OR LMES 1995b; TN DEC 1994a; TN DEC nda; TN DHE 1991a.  
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4.6.2.3 Water Resources

Implementation of decisions associated with the 
HEU disposition proposed action would contribute 
minimal water resource impacts at each site. The 
potential effect of these actions on cumulative 
impacts for each site is discussed below.  

Oak Ridge Reservation. The operation of a UNH 
blending facility alternative would have the greatest 
impact on water resources at ORR, among other 
blending alternatives evaluated in this EIS. Other 
operations and new facilities planned that could add 
cumulative impacts to water resources are those 
associated with the five other DOE programs 
identified in Section 4.6.1 and current DOE 
operations. [Text deleted.] 

Table 4.6.2.3-1 summarizes the estimated 
cumulative water usage from the Clinch River. Water 
requirements during the operation of all the proposed 
projects would be obtained from the Clinch River.  
Total cumulative water requirements for the site 
(76,643 million 1/yr [20,247 MGY]) would be 1.8 
percent of the Clinch River's average flow (132 m3/s 
[4,661 fO/s]). The proposed UNH blending facility 
would account for approximately 0.03 percent of the 
cumulative water usage.  

Among the alternatives evaluated in this EIS, the 
operation of a UNH blending facility alternative 
would have the greatest impact on water quality at 
ORR. Table 4.6.2.3-2 summarizes the estimated 
cumulative water discharge to the Clinch River via 
Bear Creek, McCoy Branch, Rogers Quarry, and East 
Fork Poplar Creek. [Text deleted.]Total estimated 
cumulative wastewater discharge (13,141 million/yr 
[3,472 MGY]) would be discharged to East Fork 
Popular Creek and Clinch River. The proposed UNH 
blending facility would account for 0.1 percent of the 
total estimated cumulative wastewater discharge.  

If all the wastewater were to be discharged to East 
Fork Popular Creek, the total cumulative amount 
(13,141 million 1/yr [3,472 MGY]) would represent 
approximately 32 percent of the average flow (1.3 
m /s [45 ft3/s]). All wastewater effluent from 
treatment facilities would be released on a 
continuous basis, without causing impacts to the 
creek or to downstream users. Unlike wastewater 
effluent from treatment facilities, cooling system

I Table 4.6.2.3-1. CumulativeAnnual Water Usage 
at Oak Ridge Reservationa1 b

Water 
Requirement 

Program (million l/yr) 
No Action 14 ,2 10c 
[Text deleted.] 
Waste Management 8 14 .5b 
Storage and Disposition 60,930b, d 

Stockpile Stewardship and Management 550 
Proposed Medical Isotope Production 120b 
TEU 1ce 
Total annual cumulative water usage 76,644

a Includes both groundwater and surface water usage.  
b Data represents the maximum value for the comparative 

alternative scenario.  
c Y-12 EAincluded in current ORR water usage.  
d Includes 370 million 1/yr for the storage alternative and 

60,560 million Yyr for the disposition alternative.  
[Text deleted.] 

Source: DOE 1995cc; DOE 1996a; DOE 1996b; DOE 1996h; 
ORLMES 1995b; OR MMES 1995i.  

Table 4.6.2.3-2. Cumulative Annual Wastewater 
Discharge at Oak Ridge Reservation

Nonhazardous 
Sanitary and 

Industrial 
I Program (million 1/yr) 

NoAction 1,8 5 8a-b 
[Text deleted.] 
Waste Management 101.9c 

I Storage and Disposition 11,162c, d 

I Stockpile Stewardship and 0e 
Management 

Proposed Medical Isotope f 

Production 
jHEU 18.7c 
I Total annual cumulative treated 13,141 

wastewater discharged I a Includes nonhazardous sanitary and nonhazardous wastewater 
discharges from ORR activities.  

jb Y-12 EA, no number was reported.  

Based on the highest treated volumes from the alternative 
scenario. 1 

[Text deleted.] 
d Includes wastewater from the storage alternative 185 million 

I/yr and 10,977 million I/yr for the disposition alternative.  
e Would not releasing additional wastewater.  
f No number was reported.  

Source: DOE 1995cc; DOE 1996a; DOE 1996b; DOE 1996h; OR 
LMES 1995b; OR MMES 1995i.  
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blowdown activities associated with the Storage and 
Disposition Program would discharge greater 
quantities over a shorter period of time. These 
discharges would cause scouring of streambeds, 
erosion of stream channels, increased turbidity, and 
potential flooding of areas.  

All the wastewater discharged to the sub-drainage 
basins on the ORR flows directly to the Clinch River.  
The total cumulative wastewater discharge (13,141 
million 1/yr [3,472 MGY]) would represent 
approximately 0.3 percent of the average flow of the 
river (132 m Is [4,647 ft3/s]) and would therefore 
have no adverse effect on flow or downstream users.  
All discharges would be monitored to comply with 
NPDES permit limits.  

Existing ORR treatment facilities could 
accommodate all the new cumulative process and 
wastewater streams. The expected total cumulative 
wastewater discharge to the tributaries, 13,141 
million I/yr (3,472 MGY), would continue to meet 
NPDES limits and reporting requirements. DOE is 
currently involved with the remediation of East Fork 

Poplar Creek under CERCLA, because the creek was 
contaminated by past releases from the Y-12 Plant.  
Significant clean-up activities are required on- and 
off-site.  

Savannah River Site. Among the alternatives 
evaluated in this EIS, the operation of a UNH 
blending facility would have the greatest impact on 
water resources at SRS. Table 4.6.2.3-3 summarizes 
the estimated cumulative water usage from the 
Savannah River and groundwater. Water 
requirements during operation of all the proposed 
projects would be obtained from existing or new well 
fields at SRS and from the Savannah River. Total 
cumulative water requirements for the site (226,115 
million I/yr [59,733 MGY]) would be a 47-percent 
increase over current usage. Of the 226,115 million 
1/yr (59,733 MGY), approximately 200,000 million 
1/yr (52,840 MGY) would be supplied by surface 
water. This amount is 2.3 percent of the Savannah 
River's average flow and 3.5 percent of the river's 
minimum flow. After treatment, most of the water 
withdrawn is returned to the Savannah River through 
its onsite tributaries and would not affect downstream 
users. The remaining water requirements would be 
withdrawn from groundwater sources. Suitable 
groundwater from the deep aquifers at the site is

Table 4.6.2.3-3. Cumulative Annual Water Usage 
I at Savannah River Site

Program

Water 
Requirement 
(million l/yr)0

No Action 153,687 
Interim Management of Nuclear 5,100b 

Materials 
Tritium Supply and Recycling 4,595c 

F-Canyon Plutonium Solutions 1,190 
Defense Waste Processing Facility 91.: 

Foreign Research Spent Nuclear 1 
Fuel 

Programmatic INEL Spent Nuclear 49b 
Fuel Management 

Waste Management 325b, d 

Storage and Disposition 61,010b, de 

Stockpile Stewardship and 46b, d 
Management 

HEU 19b 

Total annual cumulative water usage 226,114

a Includes both groundwater and surface water usage.  
b Based on comparative alternative scenario.  

[Text deleted.] 
SAn accelerated production of tritium facility is to be 

constructed at SRS.  
d Based on preliminary data.  
e Includes 450 million l/yr for the storage alternative and 

60,560 million /yr for the disposition alternative.  
Source: DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1996a; 

DOE 1996b; DOE 1996g; OR LMES 1995b; 
SR DOE 1994a; SR DOE 1994b; SR DOE 1995e; 
SRS 1995a:2.  

abundant and aquifer depletion is not a problem.  
Pumping from the deep aquifer to meet domestic, 

process and other water uses has continued since the 
early 1950s. This usage has not adversely affected 

water levels in the deep aquifer. The proposed UNH 

blending facility would account for 0.008 percent of 
the total cumulative water usage.  

Among the alternatives evaluated in this EIS, the 
operation of a UNH blending facility would have the 
greatest effect on wastewater discharge to the 
Savafinah River. Table 4.6.2.3-4 summarizes the 
estimated treated wastewater discharge to the 
Savannah River. Total cumulative wastewater 
discharge (13,087 million 1/yr 13,457 MGY]) would 

be 0.15 percent of the average Savannah River flow.
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[Text deleted.] 

The proposed UNH blending facility would account 
for 0.14 percent of total estimated cumulative waste 
water discharge to the Savannah River and 

Table 4.6.2.3-4. Cumulative Annual Wastewater 
Discharge at Savannah River Site

Program 

NoAction 
Interim Management of Nuclear 

Materials 

Tritium Supply and Recycling 

F-Canyon Plutonium Solutions 

Defense Waste Processing Facility 

Foreign Research Spent Nuclear 
Fuel 

Programmatic INEL Spent Nuclear 
Fuel Management 

Waste Management 
Storage and Disposition 
Stockpile Stewardship and 

Management 
HEU 
Total annual wastewater discharges 

to the Savannah River

Nonhazardous 
Sanitary and 

Industrial 
(million !/yr) 

731.6a ob 

908S 
a 

52 .6 d 
1.9d 

4 9 d 

83 d, e 

11,196.6e, f 
46d, e 

18.7d 
13,087

a Currently discharged from the Centralized Sanitary 
Wastewater'eatment Plant (730 million 1/yr) and the F- and 
H-Area effluent treatment facility (1.6 million l/yr).  

b No number reported.  
C An accelerated production of tritium facility is to be 

constructed at SRS.  
d Based on the highest treated volumes from the alternative 

scenarios.  
C Based on preliminary data.  
f Includes 219.6 million Yyr for the storage alternative and 

10,977 million I/yr for the disposition alternative.  
Source: DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1996a; 

DOE 1996b; DOE 1996g; OR LMES 1995b; 
SR DOE 1994a; SR DOE 1994b; SR DOE 1995e; 
SRS 1995a:2.  

2.2 percent of the wastewater treated at the 
Centralized Sanitary Waste Water Treatment Plant.  

Existing SRS treatment facilities could 
accommodate all the new cumulative process and

wastewater streams if a new facility is built for 
tritium supply and recycle operations as planned. The 
expected total cumulative wastewater discharge to 

I the tributaries, 13,087 million 1/yr (3,457 MGY), 
would continue to meet NPDES limits and reporting 
requirements 

Downstream (approximately 130 river miles or 210 
kin), the Beaufort-Jasper Water Authority in South 
Carolina withdraws approximately 7,200 million 1/yr 
(1,900 MGY) to a population of about 51,000 
persons. By the year 2000, Beaufort-Jasper plans to 
supply water to 177,000 persons. The Cherokee Hill 
Water Treatment Plant (130 river miles or 210 kin) 
downstream withdraws about 4,200 million 1/yr 
(1,110 MGY) and plans to supply a domestic 
equivalent of 200,000 persons in the future.  

Babcock & Wilcox. No future activities are 
currently proposed for B&W that would add 
cumulatively to the site's water usage or affect water 
quality. Therefore the cumulative impacts for water 
resources would be similar to the impacts analyzed 
for each alternative in this EIS.  

[Text deleted.] 

[Table deleted.] 

Nuclear Fuel Services. No future activities are 
currently proposed for NFS that would add 
cumulatively to the site's water usage or affect water 
quality. Therefore, the cumulative impacts for water 
resources would be similar to the impacts analyzed 
for each alternative in this EIS.  

[Table deleted.]

4.6.2.4 Socioeconomics

Implementation of decisions associated with the 
surplus HEU disposition proposed action would 

I contribute minimal socioeconomic impacts on the 
regions. The potential effect of these actions on 
cumulative impacts for each site is discussed below.  

I 

Oak Ridge Reservation. The cumulative impacts 
resulting from HEU blending facilities at ORR on the 
regional economy, population, housing, community 
services, and local transportation would be minor 

I (see Appendix F). A maximum of 125 direct jobs and
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319 indirect jobs in the local economy would be 
created for this proposed action. In addition to the 
existing conditions, and the HEU blending program, 
there are five other DOE documents identified in 
Section 4.6.1 included in the cumulative analysis.  
[Text deleted.] 

If all of the alternatives were located at this site, the 
maximum possible total of 9,000 peak construction 
jobs and 5,000 operations jobs would be created. This 
would generate a total of approximately 13,000 
indirect jobs on the local economy. This is 
approximately 3 percent of the civilian labor force for 
the ORR REA.  

These increases would generally be beneficial to the 
economy, providing new jobs and increased revenues 
in the ROI. However, in-migrating workers would 
be required to fill a portion of the new jobs created, 
which would require an increase in housing units and 
community services. Additionally, new road 
construction may be needed to handle traffic 
increases in the ROI.  

The temporary nature of construction-related jobs 
coupled with the differences in peak employment 
years between the various alternatives would lessen 
any impacts associated with the construction phase.  
Operation-related jobs would have a mote permanent 
impact on the region. Phasing in the operation 
employment and training for each program would 
reduce the annual level of housing demand and 
smooth the peak and valley effect that would occur 
between peak construction and full operation.  

Savannah River Site. The cumulative impacts 
resulting from the proposed HEU blending facilities 
at SRS on the regional economy, population, 
housing, community services, and local 
transportation would be minor (see Appendix F). A 
maximum of 125 direct jobs and 245 indirect jobs in 
the local economy would be created. In addition to 
the existing conditions and the HEU blending 
program, there are 10 other DOE documents 
identified in Section 4.6.1 included in the cumulative 
analysis. Programs being considered for SRS include 
the Storage and Disposition of Weapons-Usable 
Fissile Materials which would generate a maximum 
of 8,900 peak year construction-related jobs and 
6,300 operation-related jobs and Stockpile 
Stewardship and Management which would create 

4-134

about 280 peak year construction-related and 810 
operation-related jobs. The SRS IMNM EIS 
indicates that it is unlikely that new jobs would be 
created at SRS to support this program. The Tritium 
Supply and Recycling mission would generate 
approximately 1,400 peak year construction-related 
and 630 operation-related jobs. The SRS Defense 
Waste Processing Facility Supplemental EIS 
estimates this program would create a maximum of 
270 peak year construction-related jobs but there 
would be no new operation-related jobs. Also, the 
Programmatic Spent Nuclear Fuel Management and 
INEL Restoration and the Waste Management 
Program EIS estimates this mission would generate a 
maximum of 2,700 peak year construction-related 
jobs but there would be no new operations-related 
jobs.  

If all of the proposed alternatives were 
simultaneously sited at SRS, approximately 14,000 
peak year construction-related and less than 8,000 
operation-related jobs would be created. This would 
generate about 16,000 new indirect jobs during full 
operation in the local region which would lead to 
about an 8 percent increase in the civilian labor force 
in the SRS REA. These increases would generally be 
beneficial to the economy, providing new jobs and 
increased revenues in the ROI. However, in
migrating workers would be required to fill a portion 
of the new jobs created which would require an 
increase in housing units and community services.  
Additionally, new road construction may be needed 
to handle traffic increases in the ROI.  

The temporary nature of construction-related jobs 
coupled with the differences in peak employment 
years between the various alternatives would lessen 
any impacts associated with the construction phase.  
Operation-related jobs would have a more permanent 
impact on the region. Phasing in the operation 
employment and training for each program would 
reduce the annual level of housing demand and 
smooth the peak and valley effect that would occur 
between peak construction and full operation.  

Babcock & Wilcox. The cumulative impacts 
resulting from the proposed HEU blending facilities 
at B&W on the regional economy, population, 
housing, community services, and local 
transportation would be minor. The maximum 
number of direct jobs created by the HEU program
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I should not exceed 126 at the site and another 285 
indirect jobs in the regional economy. The other 
programs currently being considered for B&W, the 
disposition of Kazakhstan HEU, would be absorbed 

1 by the current workforce. [Text deleted.] The impact 
of this small number of jobs generated by the HEU 
program would be a slight improvement in the 
regional economy, the housing market would not be 
burdened, but road congestion may worsen due to 
increased traffic. A summary of the socioeconomic 
impacts of operating an HEU blending facility at 
B&W are presented in Appendix F of this document.  

Nuclear Fuel Services. No future activities are 
currently being proposed for NFS other than existing 
licensed operations. Therefore, cumulative impacts 
at NFS would be similar to the impacts analyzed for 
each alternative in this EIS.

4.6.2.5 Public and Occupational Health

The cumulative radiological doses and resulting 
health effects are summarized in Table 4.6.2.5-1, for 
each of the four sites being assessed in this EIS. [Text 
deleted.]In regard to the presented cumulative impact 
results, it should be noted that SRS could exceed the 
proposed population dose reporting limit (58 FR 
16268) of 100 person-rem/yr if certain activities (as 
shown in Table 4.6.2.5-1) are in an operational mode 
during the years in which blending processes are to 
be in effect. Furthermore, it should also be noted that 
the total cumulative SRS site dose to the MEI would 
not exceed the 100 mrem/yr limit; however, the 10 
mrem/yr limit due to airborne releases (Clean Air 

I Act) could be exceeded if key potential activities at 
the site were operational at the same time as the 
blending processes. However, the 100 person-rem/yr 
is only a proposed notification requirement. No 
mitigation measures would be required at this point.  
With the exception of no action, the values presented 
in this table are projected estimates and do not reflect 
actual doses and resulting health effects. This 
potential limit exceedance however, conservatively 
assumes that the MEI would have to be located at 
several different receptor points simultaneously, 
therefore representing an upper-bounding scenario.  
The cumulative chemical exposure risk and resulting 
health effects are summarized in Table 4.6.2.5-2 for 
each of the four sites being addressed in this EIS.

4.6.2.6 Waste Management

Implementation of decisions associated with surplus 
HEU disposition proposed actions would impact 
waste management activities at each of the candidate 
sites. The following sections discuss how waste 
management activities would be affected 
cumulatively at each site.  

Oak Ridge Reservation. ORR is a candidate site for 
HEU blending and in five documents identified in 
Section 4.6.1. The largest impact results if ORR is 
selected as a regional disposal site under one of the 
Regionalized Alternatives in the Waste Management 
PEIS. The next largest impact is expected from the 
Collocation Storage option in the Storage and 
Disposition PEIS. As illustrated in Table 4.6.2.6-1, it 
is expected that surplus HEU blending alternatives 
would have consistently smaller impacts than other 
foreseeable activities. Thus, the impact of blending 
HEU to LEU is small compared to the cumulative 
impacts of other potential actions at ORR.  

Savannah River Site. The SRS is a candidate site for 
lIEU blending and in 10 documents identified in 
Section 4.6.1. The largest impact on radioactive 
waste management would result if SRS is selected for 
a regional treatment and disposal facility for LLW 
and mixed LLW as a result of the ROD from the 
Waste Management PEIS. The next largest 
radioactive waste management impact would occur if 
the ROD selects the preferred actions recommended 
in the Interim Management of Nuclear Materials EIS.  
The largest impact on nonhazardous liquid waste 

] management would occur as a result of the ROD 
from the PEIS for Tritium Supply and Recycling 
and/or if SRS were selected as a reactor site for 
plutonium disposition in the ROD resulting from the 
Storage and Disposition PEIS. The largest impact on 
hazardous waste management would result if SRS 
was selected for a mixed oxide fuel fabrication 
mission in the ROD from the Storage and Disposition 
PEIS.  

As illustrated in Table 4.6.2.6-2 it is expected that the 
surplus HEU blending alternatives would have 
consistently smaller impacts than other foreseeable 
activities; thus, the overall impact of blending HEU 
to LEU would not contribute significantly to 
cumulative impacts at SRS.
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Table 4.6.2.5-1. Estimated Average Annual Cumulative Radiological Doses and Resulting Health Effects 
to Offsite Population and Facility Workers

Program

Maximally Exposed . Total Population 
Individual Within 80 kma Workers 

Fatal Total Number of Total Number of 
Total Cancer Dosed Fatal Dosee Fatal 
Doseb Riskc (person. Cancersc (person- Cancersc 
(rem) rem) rem)

Oak Ridge Reservation 
No Action 3.0x10"3  1.5xi0" 28 1.4xlO12  68 
Y-12 Interim Storage 1.3x10"3  6.5x10"7  12 6.0x10 3  12.9 
Waste Management 5.8x10 4  2.9x10"7  19 9.4x10"3  0.45 
Storage and Disposition 4.6x10"8  2.3xl0"11  8.2x10"4 4.1x10"7  24 
Stockpile Stewardship and 2 .0x10"4 1.0x10"7  0.6 3.0x10"4 -1.8 

Managementf 
Proposed Medical Isotope Production 3.1x10"4  1.6x10"7  15 7.5x10"3  25 
HEU 3.9x10"5  2.0x10"8 0.16 8.0x10-5  11.3 

[Text deleted.] 
Savannah River Site 

No Action 3.2x10"4  1.6x10 7  21.5 1.Ixl0"2  216 
Interim Management of Nuclear 2.8xi0"3  1.4xl0"6 110 5.5x10"2  140 

Materials 
Tritium Supply and Recycling 2.5x10 3  1.2x10 6  210 0.11 42 
F-Canyon Plutonium Solutions 8.9x10"6  4.5x10"9  0.38 1.9x10"4  131 
Defense Waste Processing Facility l.0xl0"6  5.0x10"10  7.0x10"2 3.5x10"5  118 
Foreign Reactor Spent Fuel 1.8x10"7  9.0x10"11  8,6x10"3 4.3x10"6  32 
INEL Spent Nuclear Fuel 5.0x10"4  2.5x10"7  18.4 9.2x10"3  76 
Waste Managementg 3.3x10"5  1.7x10"8  1.5 7.4x10"4  81 
Storage and Disposition 1.4x10"8 7.0x10"12  7.8x104  3.9x10"7  24 
Stockpile Stewardship and 1.0x10"8  5.0xl0"12  5.9x10"4 3.0x10"7 156 

Management 
Vogtle Nuclear Planth 1.7x10 4  8.5x10-8  5.7x10"2 2.9x1O"5 NA 
HEU 2.5x10"6  1.3x10"9  0.16 8.0xl0"5  11.3 
[Text deleted.]

2.7x10"2 

5.2x10"
3 

1.8xlO"
4 

9.6x10"3 

.7,2x1O"4 

1.0X10-2 

4.5x10"3 

.8.6x10"2 

5.6x10 2 

1.7x10"2 

5.2x10"2 

4.7xi0"2 

1.3x10"2 

3.4xi0"2 

3.2x10-2 
9.6x10"3 

6.2x10"2 

NA 
4.5x10"

3
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Table 4.6.2.5-1. Estimated Average Annual Cumulative Radiological Doses and Resulting Health Effects 
to Offsite Population and Facility Workers-Continued 

Maximally Exposed Total Population 
Individual Within 80 kna Workers 

Fatal Total Numberof Total Numberof 
Total Cancer Dosed Fatal Dosee Fatal 
Doseb Riskc (person- CancersC (person- Cancersc 

Program (rem) rem) rem) 
Babcock & Wilcox' 

No ActionW 5.0xl0"5  2.5x10"8  0.35 1.8x10"4  18 7.2x10 3 

HEU 3.5x10-6  1.8x10"9  3.2x10"2 1.6x10 5  14.5 5.8x10"3 

[Text deleted.] 

Nuclear Fuel Services 
No Action 3.3x10"5  1.7xi0"8  0.2 1.0xlO04 16.3 6.5x10"3 

HEU 2.5x10 4  1.3x10"7  2.3 1.2x10"3  14.5 5.8x10"3 

[Text deleted.]

I Collective dose to the 80-kmn population surrounding each given site.  
b The applicable limits for an individual member of the public from total site (DOE and commercial) operations are 10 miern/yr 

from the air pathways, 4 mrem/yr from the drinking water pathway, 100 mrew/yr from all pathways combined for DOE sites, and 
25 mrem/yr from all pathways combined for commercial sites.  

C Annual incidence of excess fatal cancers.  

d Proposed 10 CFR 834 (58 FR 16268) includes the requirement that the contractor who operates a DOE site notify DOE if the 

potential annual population dose exceeds 100 person-rem from all pathways combined.  

[Text deleted.] 
0 Dose presented is for the total workforce.  

f The negative values for worker dose and fatal cancer would be due to the proposed reduction in program operations.  

g Data presented within the SRS Waste Management EIS.  

h The Vogtle Nuclear Plant is not located within the confines of the SRS boundary.  

i Included impacts from B&W Commercial Fuel Operations.  

J Includes impacts of Kazakhstan EA.  

Note: NA--not applicable. Program totals are not presented because resulting summations would not accurately convey a 'tue" 

aggregate of potential site activities. This is due to different modeling techniques and parameters being employed in the 
respective impact evaluations.  

Source: BWNRC 199 1a; DOE 1993n:7; DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1996a; DOE 1996b; DOE 1996g; DOE 
1996h; NF NRC 1991a; NRC 1995b; OR DOE 1994c; OR DOE 1994d; SR DOE 1994a; SR DOE 1994b; SR DOE 1994e; 
SR DOE 1995b; SR DOE 1995e; WSRC 1994d.
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Table 4.6.2.5-2. Cumulative Chemical Exposure Risk and Resulting Health Effects 
at Each of the Alternative Sites 

Maximally Exposed Individual Onsite Worker 
Program Hazard Indexa Cancer Riskb Hazard Indexc Cancer Riskd 

Oak Ridge Reservation 
No Action 3.95x10"2  0 0.154 0 
HEU 3.84xi0 4  1.21x10"15  1.26x10-3  2.75x10"14 

Total 3.99x10"2  1.21x10"i 0.155 2.75x10"14 

Savannah River Site 
No Action 5.16x10"3  1.31xI0"7  1.16 1.94x10.4 

Tritium Supply and Recycling 4.10x10"3  0 0.71 0 
Interim Management of Nuclear Material 2.81x10-3  0 1.04x10"3  0 
INEL Spent Nuclear Fuel 3.00x10-3  0 1.00x10"3  0 
Defense Waste Processing Facility 1.00xl0"3  1.00x10-8  3.00xlO-3  1.00xl0"o0 

HEU 4.26x10"5  1.35x101- 5  1.13x10"3  2.47x10"14 

Total 1.61x10"2  1.41x10"7  1.88 1.94x10"4 

Babcock & Wilcox 
No Action 1.15x10"5  1.68x10-8  4.07x10"3  3.94x10"5 
HEU 1.54x10"6 2.74x10"'6  5.70x104 6.42x10"13 

Total 1.29x10-5  1.68x10-1 4.64x10"3  3.94x10"5 

Nuclear Fuel Services 
No Action 9.55x10"2  0 7.57x10"3  0 
HEU 2.10x10-3  1.23x10-14  7.81x10"4 3.24x10-14 

Total 9.77x10"2  1.23x10-14  8.35x10-3  3.24x10-14 

a Hazard index--sum of individual hazard quotients (noncancer adverse health effects) for MEL 
b Lifetime cancer risk=(Emission concentrations) x (0.286 [converts concentrations to doses]) x (slope factor) 
e Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.  
d Lifetime cancer risk=(Emissions for 8 hr) x ((0.286 [converts concentrations to doses]) x (0.237 [Fraction of year exposed]) x 

(0.571 [Fraction of lifetime working]) x (slope factor) 
Source: NFS 1995b:2; OR MMES 1995i; SRS 1995a:2; SRS 1996a:1; VADEQ 1995a.
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Table 4.6.2.6-1. Waste Management Cumulative Impacts at Oak Ridge Reservation, 

Annual Generated Volumes 

Stockpile 
Stewardship 

Waste Storage and and Medical 

No Actiona Management Dispositionb Managementc Isotopes HEUd Total 

Waste Category (m3) (m3) (m3) (i 3) (In) m3) (mi3) 

Low-Level 

Liquid 2,576 0 17 0 Included in 280 2,873 
solid 

Solid 8,030 1 6,2 19 e 1,300 0 63 545 26,157 

Mixed Low-Level 

Liquid 84,210 0 0 0 0 50 84,260 

Solid 960 3,5431 67 0 0 0 4,570 

Hazardous 

Liquid 32,640 Included in 2 0 0 90 32,732 

solid 

Solid 1,434 1 ,12 4g 2 0 0 0 2,560 

Nonhazardous 
Liquid 1,743,000 64,842 171,830 0 0 19,000 1,583,672 

Solid 52,730 Not analyzed 870 0 0 820 54,420 

a Includes actions from the Y-12 EA/FONSI.  

b Consolidation of Pu storage collocated with HEU storage.  
C No Action.  

I d Largest generated volumes from the two blending options.  

IRegionalization alternative in which ORR treats and disposes of wastes from onsite and from Ames,ANL-E, Bettis, BNL, FEMP, 

Fermi, KAPL, KCP, Mound, PGDP, PORTS, PPPL, RMI, and WVDP.  

f Regionalization alternative in which ORR treats and disposes of wastes from onsite and from Ames, ANL-E, BCL, Bettis, BNL, 

FEMP, KAPL, KCP, Mound, PGDP, PORTS NAV, PORTS, PPPL, RMI, WVDP, and U of MO.  

Regionalization alternative in which ORR treats and disposes of wastes from onsite and from ANL-E, Fermi, KCP and SRS.  

Source: 60 FR 55249; DOE 1995cc; DOE 1995dd; DOE1996a; DOE 1996b; DOE 1996h; Table 4.2.10-1.
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Waste Management Cumulative Impacts at Savannah River Site, Annual Generated Volumes
0--

Interim Stockpile 
SRS Management Tritium Stewardship 

1993 Consolidated of Nuclear Supply and Waste Storage and and 
Generation Actions? Materials Recycling Management Dispositioub Managementc HEU Totald 

Waste Category (m3) (m3 ) (m3) (M3) (m3) (m 3) (m3) (m 3) (m3) 

Low-Level 
Liquid 0 0 No data 0 0 18,949 80 22 19,051 
Solid 14,100 57,900 21,000 416 2 6 ,8 3 5e 2,468 88 76 122,467 

Mixed Low-Level 
Liquid 115 Included in No data 0 0 0 0 46 161 

solid 
Solid 18 2,203 190 5 340f 235 0 0 2,986 

Hazardous 
Liquid Included in Included in 0 0 Included in 45 1 88 134 

solid solid solid 
Solid 74 Included in Included in 2 1519 191 0 0 416 

mixed mixed 
Nonhazardous 

Liquid 700,000 Not analyzed No data 925,076 35,417 23,983,500 46,200 18,773 24,783,890 
Solid 6,670 Not analyzed No data -917 0 15,069 2,900 820 25,459 

a Includes preferred alternatives or RODs from Defense Waste Processing Facility Supplemental EIS, Programmatic Spent Nuclear Fuel Management and INEL Environmental 
Restoration and Waste Management EIS, Proposed Nonproliferation Policy on Foreign Research Reactor Spent Fuel EIS, Stabilization of F-Canyon Plutonium Solutions EIS, and 
SRS Waste Management EIS.  

b Pit Conversion, Pu Conversion, MOX Fuel, and Reactor Alternatives.  
C Pit Fabrication Alternative.  
d Does not include Tritium Supply and Recycling Program because the evolutionary reactor for Storage and Disposition would also fulfill the tritium supply and recycling function.  
C Regionalization alternative in which SRS disposes of wastes from onsite and from Ames, ANL-E, Bettis, BNL, FEMP, Fermi, KAPL, KCP, Mound, ORR, PGDP, Pinellas, PMGDP, 

PPPL, RMI and WVDP.  
f Regionalization alternative in which SRS treats and disposes of wastes from onsite and from Bettis, Charleston, Mound, Norfolk, Pinellas, U of MO, and WVDP.  
g Decentralized alternative in which SRS treats and disposes of onsite generated wastes.  
Source: 60 FR 63878; 60 FR 65300;DOE 1995i; DOE 1995p; DOE 1995cc; DOE 1995dd; DOE 1996a; DOE 1996b; DOE 1996g; SR DOE 1994a; SR DOE 1994b; SR DOE 1995b; 

SR DOE 1995c; SR DOE 1995e.

I 

I

Table 4.6.2.6--2.



Babcock & Wilcox. There are no proposed actions at 
B&W in the reasonably foreseeable future for which 
an EIS is currently being prepared. [Text deleted.].  
The operation of the proposed action, the blending of 
HEU received from Kazakhstan, is currently being 
implemented. This action is assumed to be part of 
B&W's current licensed operation and because of the 
small quantity of this HEU (approximately 600 kg 
[1,320 lb]), the blending operation is anticipated to

be completed prior to the proposed action associated 
with this EIS.  

Nuclear Fuel Services. No future activities are 
currently proposed for NFS other than existing 
licensed operations; therefore, cumulative impacts at 
NFS would be similar to the impacts analyzed for 
each alternative in this EIS.
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14.7 AVOIDED ENVIRONMENTAL 
IMPACTS OF BLENDING 
SURPLUS HIGHLY ENRICHED 
URANIUM TO LOW-ENRICHED 
URANIUM FOR NUCLEAR 
POWER PLANTS 

In blending surplus HEU to LEU for commercial 
nuclear power reactor use, part of the current nuclear 
fuel cycle in commercial nuclear power plants can be 
replaced. The nuclear fuel cycle for commercial 
nuclear power plants normally begins with mining 
uranium ore and ends with the disposal of the final 
radioactive wastes or the reprocessing of spent 
nuclear fuels. The typical light water reactor fuel 
cycle without spent fuel reprocessing in the United 

I States is illustrated in Table 4.7-1. The blending of 
surplus HEU to commercial reactor fuel will replace 
the fuel cycle steps from uranium ore mining through 
uranium enrichment.  

In the light water reactor uranium fuel cycle process, 
the most significant contributions to the adverse 
impact on human health and the environment are the 
uranium mining, uranium milling, and uranium 
conversion (from U30 8 to UF6). The other nuclear 
fuel cycle processes (for example, enrichment plants I and fuel fabrication plants) have considerably lower 
radioactive emissions than mining, milling, and 
conversion. A summary of the radiological 

Table 4.7-1. Comparison of Current Fuel Cycle 
and Highly Enriched Uranium 

Blending Fuel Cycle

Step 
1 

2 

3 
4

HET
Current Fuel Cycle 
Uranium mining NA 
Uranium milling NA 
Uranium conversion NA

Uranium enrichment

5 Uranium preparation 
and uranium fuel 
element fabrication 

6 Nuclearpower plants 
fueling-buming 
in the reactor 

7 Spent fuel storage 
Note: NA=not applicable.

J Blending Fuel 
Cycle

Blending HEU to 
LEU 

Uranium preparation 
and uranium fuel 
element fabrication 

Nuclearpowerplants 
fueling-burning 
in the reactor 

Spent fuel storage

atmospheric emissions of radioactive materials from 
these processes is shown in Table 4.7-2. The 
radionuclides released from the liquid effluent are 
considerably less than the atmospheric emission and 
are not included in this table.  

Typical uranium concentration for fresh light water 
reactor fuel is about 4-percent U-235. The average 
reactor core (1,000 megawatt electric [MWe]) 
inventory is about 90 t and about one-third of the core 
will be replaced by fresh fuel elements each time the 
reactor is refueled. Therefore, approximately 30 t of 
LEU fuel is required for a light water reactor 
refueling annually.  

Based on the assumptions described in Section 2.2.2, 
the blending rate for surplus HEU (with U-235 
enrichment of 50 percent) at each candidate blending 
site would be 10 t/yr. This blending rate will 
subsequently produce 150 tlyr of uranium fuel with 
4-percent enrichment. This amount of uranium fuel 
can be used to refuel about five currently operating 
light water reactors.

4.7.1 AVOIDED HUMAN HEALTH IMPACTS

By replacing the current uranium fuel cycle with the 
process of blending the surplus HEU to LEU fuel, the 
processes from uranium mining through uranium 
enrichment in the current fuel cycle are eliminated.  
As a result, adverse impacts to human health and the 
environment in the uranium fuel cycle process are 
significantly reduced. Although the HEU blending 
process would potentially create other impacts to the 
workers and the public, the magnitude of these 
impacts would be much smaller than those of the 
uranium mining, milling, conversion, and 
enrichment processes. Tables 4.7.1-1 and 4.7.1-2 
compare the potential radiological impacts to the 
public and involved workers, respectively, between 
the current fuel cycle process and the proposed 
alternatives of blending surplus HEU to LEU for 
commercial nuclear fuel.  

For the general public within 80 km (50 mi), the 
expected latent cancer fatalities per year of operation 
would be 0.051 for the current uranium fuel cycle 
process and 8.5x10-6 (blending HEU to LEU as UNH 
at B&W) to I.2x10"3 (blending HBEU to LEU as UF6 
at NFS) for the proposed blending process. The 
avoided latent cancer fatalities for the public then
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Table 4.7-2. Comparison of Radionuclide Atmospheric Emissions Between Current Fuel Cycle 

and Highly Enriched Uranium Blending Fuel Cyclea 

Emission Rate (CItyr) 

Principle Current Fuel Blending HEU to Blending HEU to 

Source Radionuclide CyCleb LEU as UNE LEU as UF 6 

Uranium mines Rn-222 3,000 NA NA 

Uranium mills and mill tailing Pb-210 3.lxlO-2  NA NA 

Po-210 3.IxWO 2  NA NA 

Rn-222 1,900 NA NA 

Ra-226 3.1x10 2  NA NA 

Th-230 3.5x10 2  NA NA 

U-234 6.1x10-2  NA NA 

U-238 4.9x10"2  NA NA 

Uranium conversion Rn-222 0.59 NA NA 

Ra-226 4.3x10"6 NA NA 

Pa-234m 5.3x10 3  NA NA 

Th-230 5.9xi0 5  NA NA 

Th-234 5.3xi0"3  NA NA 

U-234 5.3x10-3  NA NA 

U-235 L.3x10 4  NA NA 

U-238 5.3x10 3  NA NA 

Uranium enrichment Tc-99 4.3xi0"3  NA NA 

U-234 1.2x10 2  NA NA 

U-235 2.9xi0-3  NA NA 

U-236 2.3x10 5  NA NA 

U-238 1.3x10-2 NA NA 

Blending lIEU to LEU0  U-235 NA 6.9xi05 l'x10"4 

U-238 NA 3-2xi0 4  6.2xi0 4 

a The emissions are based on the assumption that four large LWRs (about 5,000 MWe) are needed for the HEU disposition (10 t/yr).  

b The radionuclide emissions given in EPA 1979a are for the model facilities. The emissions are adjusted according to the 

5,000 MWe power output (TI 1996c; TTI 1996d).  I OR LMES 1995a, ORLMES 1995b.  

Note: NA=not applicable.  
Source: EPA 1979a; OR LMES 1995a; OR LMES 1995b.  

would be 0.05 I/yr due to the substitution of blending workers there would be 1.7 latent cancer fatalities 

surplus HEU to LEU for commercial fuel. avoided due to the substitution of blending surplus 

lHEU to LEU for commercial fuel.  

For the involved workers, the expected latent cancer 

fatalities per year of operation would be 1.7 for the The total avoided latent cancer fatalities for the 

current uranium fuel cycle process and 3.2x,0"3  general public and the involved workers for each 

(blending HEU to LEU as metal at Y-12) to 5.8x10"3  alternative are presented in Table 4.7.1-3. The total 

(blending HIEU to LEU as UF6 at B&W or NFS) for avoided latent cancer fatalities due to the substitution 

the proposed blending process. For the involved of blending surplus I-EU to LEU for commercial fuel
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Table 4.7.1-1. Comparison of Potential Radiological Human Health Impact 
to the General Public within 80 km (50 mi) 

Current Blending ILEU to 4% 
Fuel Cyclea LEU as UF 6  Blending HEU to 4% LEU as UNH 

Fuel Cycle Process B&Wb NFO ORRc SRSc B&WC NFsc 

Uranium mining 3.0x10"2 NA NA NA NA NA NA 
(LCF/yr) 

Uranium milling 2.0x10W NA NA NA NA NA NA 
(LCF/yr) 

Uranium conversion 1.2x10"3 NA NA NA NA NA NA 
(LCF/yr) 

HEU blending (LCF/yr) NA 1.6x10"5  1.2x,073  8.Ox1O05  8.0xiO"5  8.5x10"6  6.0xi0"4 

Total (LCF/yr) 5.11x0"2 1.6x&05 1.2x10"3 8.OxlO 5 8.Oxi0"5 8.5x10"6 6.0xi0 4

o The latent cancer fatalities for the current fuel cycle are derived for the model facilities and are adjusted for 5,000 MWe light water 
reactors and for consistency with risk estimators used in this EIS CMTl 1996c; TM 1996d).  

b Table 4.3.2.6-1.  
C Table 4.3.1.6-1.  

Note: LCF=latent cancer fatality; NA=not applicable.  
Source: EPA 1979a.  

Table 4.7.1-2. Comparison of Potential Radiological Human Health Impact to the Involved Workers 

Current Blending HEU to 4% 
Fuel Cycle' LEU as UF; Blending HEU to 4 % LEU as UNH 

Fuel Cycle Process B&Wb NFSb ORRc SRSc B&Wc NFSc

Uranium mining 0.94 NA NA NA NA NA NA 
(LCF/yr) 

Uranium milling 0.74 NA NA NA NA NA NA 

(CF/yr) 
Uranium conversion 4.6x10"3  NA NA NA NA NA NA 

(LCFlyr) 
HIEU blending NA 5.8x10 3  5.8x10" 3  4.5x10"3  4.5x10"3  4.5x10"3  4.5x10"3 

(LCF/yr) 
Total (LCF/yr) 1.7 5.8xl1" 5.8x10-3  4.5xi0"3  4.5x10"3  4.5x10"3  4.5xi0"3 

SThe latent cancer fatalities for the current fuel cycle are derived for 1,000 MWe light water reactors and are adjusted for 5,000 
MWe light water reactors and for consistency with risk estimators used in this EIS CIM 1996c; 7IMI 1996d).  

b Table 4.3.2.6-2.  
'- Table 4.3.1.6-2.  

Note: LCF=latent cancer fatality; NA=not applicable.  
Source: NRC 1987d.  
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Table 4.7.1-3. Comparison of Cumulative Potential Radiological Human Health Impact 

Avoided 

Current Fuel Cycle Blending HEU to LEUW Latent 

(Latent Cancer Fatalities) (Latent Cancer Fatalities) Cancer 

Alternatives Public Workers Tal public Workers Total Fatalities 

Limited CommercialUse- 0.26 8.5 8.8 7.3x10 7.Ox1O" 7.7XlO 8.7 

Two Commercial Sitesb 23 

Substantial Commercial 0.66 22 23 2.6x10 3  0.14 0.14 

Use-DOE Sites Onlyc 23 

Substantial Commercial 0.66 22 23 1.9x10 2  0.19 0.21 23 

Use-Commercial Sites 
Onlyc 0.33 0.35 22 

Substantial Commercial 0.66 22 23 2.2x10 03 

Use-All Four Sitesd 23 

Substantial Commercial 0.66 22 23 1.9x10 2  9.3xi0 2  0.11 

Use-Single Site 0.19 30 
Maximum Commercial 0.87 29 30 IWO 0.19 

Use--DOE Sites Onlyf.2 02 30 

Maximum Commercial 0.87 29 30 2.6x1- 2  0.24 0.27 3 

Use-Commercial Sites 
Onlyf 0.43 0.46 29 

Maximum Commercial , 0.87 29 30 I0.  

Use-All Four Sitesg 0.15 30 
Maximum Commercial 0.87 29 30 2.5x10 2  0.12 

Use-Single Siteh ' Because analyses for less than 10 t/yr HEU processing rate for commercial use is directly analyzed in this HIS, latent cancer 

fatalities obtained from Section 4.3 were used for lower processing rates in the case of multiple sites being used to process 8 t 

each year (anticipated amount of surplus HEU that DOE can be made available for commercial use annually as indicated in 

Table 2.1.2-1). Because lower processing rates would produce less human health impacts, using impacts from the Section 4.3 rate 

would yield conservative results.  
b Twenty-five percent of the 2001 t EU (that is, 50 t) would be blended to LEU for commercial fuel for this alternative. B&W and 

NFS would each process 25 t of HEU. Therefore, it would take 6 years to blend the lEU toLEU at the processing rate of 4 t/yr.  

Sixty-five percent of the 200 t HEU (that is, 130 t) would be blended to LEU for commercial fuel for this alternative. Y-12 and 

SRS (or B&W and NFS) would each process 65 t of HEU. Therefore, it would take 16 years to blend the HEU to LEU at the 

processing rate of 4 t/yr. 
•"atraieAlfu ie 

d Sixty-five percent of the 200 t HEU (that is, 130 t) would be blended to LEU for commercial fuel for this alternative. All four sites 

would process 32.5 t of HEU. Therefore, it would take 16 years to blend the HEU to LEU at the processing rate of 2 t/yr.  

CSixty-five percent of the 200 t HEU (that is, 130 t) would be blended to LEU for commercial fuel for this alternative. Therefore, 

it would take 16 years to blend the HEU to LEU at the processing rate of 8 t/yr.  

f Eighty-five percent of the 200 t HEU (that is, 170 t) would be blended to LEU for commercial fuel for this alternative. Y-12 and 

SRS (or B&W and NFS) would each process 85 t of HEU. Therefore, it would take 21 years to blend the HEU to LEU at the 

processing rate of 4 t/yr.  

9 Eighty-five percent of the 200 t HEU (that is, 170 t) would be blended to LEU for commercial fuel for this alternative. All four 

sites would process 42.5 t of HEU. Therefore, it would take 21 years to blend the HEU to LEU at the processing rate of 2 t/yr.  

11 Eighty-five percent of the 200 t HEU (that is, 170 t) would be blended to LEU for commercial fuel for this alternative. Therefore, 

it would take 21 years to blend the HEU to LEU at the processing rate of 8 t/yr.  

Source: TTI 1996c; T71 1996d.
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'.7.2 AVOIDED AIR QUALITY IMPACTS

The ambient air quality can be affected by emissions 
of chemical pollutants from the current fuel cycle 
process and the proposed HEU blending facilities.  

The chemical pollutants from the current fuel cycle 

originate from the uranium mining, milling, 
conversion and enrichment processes. The pollutant 
emissions are also from the fossil-fuel power plants, 

that supply electric power for the current uranium 

fuel cycle, mainly for uranium enrichment. By 

blending surplus HEU to LEU as fuel, the uranium 

fuel enrichment process would be eliminated, 

thereby eliminating the need for fossil-fuel power 

plants to produce electric power. Table 4.7.2-1 

compares pollutant air emissions between the 

proposed HEU blending process and a typical fossil

fuel power plant that supplies electric power for the 

current uranium fuel cycle. The comparison shows 

that chemical pollutant emissions from the current 

fuel cycle are much higher than the potential 
emissions from the proposed HEU blending process.

4.7.3

)isposition of Surplus Highly 
'nriched Uranium Final EIS

The volumes of wastes would also be significantly 
reduced if part of the current fuel cycle were to be 
replaced by the HEU blending process. The total 
volume of waste generated from blending HEU to 4
percent LEU for commercial fuel would be 
approximately 430 m3/yr (15,200 ft3/yr) as LLW and 
as mixed LLW. Based on historical practice in the 
United States, on the other hand, the volume of 
wastes that would be generated by uranium mining, 
milling, and extraction would be approximately 
880,000 m3/yr (31,077 ft3/yr) (DOE 1995kk:145
146,154). Using LEU fuel derived from surplus HEU 
would eliminate additional waste streams that would 
be generated during conversion (from U30 8 to UF6) 
and enrichment. While data relating conversion and 
enrichment rates with waste volumes are not 
available, the combined volume of wastes (mixed 
LLW) produced at the Portsmouth Diffusion Plant (a 
major uranium enrichment facility) in 1992 was 
reported as 4,500 t of mixed LLW, and projections 
from 1994 to 1998 were 169 t/yr for the combined 
waste generation from the Paducah and Portsmouth 
uranium enrichment plants (DOE 1993c:16.1-3; 
DOE 1993g:23.4-1).

Table 4.7.2-1. Comparison of Potential Emission Rates of Pollutants Between 

Highly Enriched Uranium Blending and Current Fuel Cycle

Blending HEU to LWR Fuel 

Current Fuel Cyclea To UNHb To UFe 

Pollutant (kglyr) (kglyr) (kg/yr) 

Carbon monoxide (CO) 150,000 2,160 2,258 

Nitrogen dioxide (NO2)d 6,000,000 7,300 1,433 

Ozone (03) NA 215 200 

Particulate matter (PM10) 5,700,000 170 203 

Sulfur dioxide (SO2)f 22,000,000 13,500 2,934 

Total suspended particulates (TSP) NA 37,000 203

" Emissions from the supporting coal power plant are derived from the NRC regulation (10 CFR 51, Table S-3). The original numbers 

in the NRC document are for 1,000 MWe LWR. The numbers shown in the table are adjusted for 5,000 MWe LWRs.  

b Maximum emissions are presented in the blending process. The maximum emissions occur in blending HEU to LEU as UNH at Y-12 

and SRS (Table C.2-1).  

o Maximum emissions are presented in the blending process. The maximum emissions occur in blending HEU to LEU as UF6 at B&W 

and NFS (Table C.2-4).  
d Original source (10 CFR 51) reported as NO,.  

I Original source (10 CFR 51) reported as SO.  

Note: NA=not available.
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4.7.4 OTHER ENVIRONMENTAL IMPAcTs

In addition to the environmental impact discussed 
above, other positive environmental impacts will 
occur by blending HEU to LEU for use as 
commercial fuel in nuclear power plants. None of the 
analyzed processes would necessitate construction of 
new facilities, require land disturbance, or affect the 
VRM classification of any of the candidate sites; 
consequently, no impacts to land resources, geology 
and soils, or cultural resources are anticipated. Any 
future construction at B&W or NFS would be a 
business decision, and is not proposed by DOE or 
necessitated by this proposed action or alternatives.  
No construction of a solidification facility at SRS is 
proposed at this time. If any such construction at any 
of the sites were proposed, it could involve land 
disturbance and associated impacts, such as minor air 
emissions. Additional NEPA review would be 
conducted as necessary for any such new 
construction, if it were proposed. The following 
positive impacts can be qualitatively stated: 

Nuclear Proliferation. By blending the 
HEU to LEU as nuclear fuel, the surplus 
HEU would be "burned" in the reactors.  
This would reduce the risk of theft or 
diversion and subsequent consequences 
such as nuclear accidents.

"* Land Resources. No additional land 
needs to be disturbed for mining 
operations.  

" Site Infrastructure. No additional facility 
needs to be constructed. No additional 
,energy resources need to be consumed.  

" Water Resources. [Text deleted.] No 
major impact to water quality would 
occur since no surface runoff or leaching 
(mine drainage) from mining and mill 
tailings would occur.  

" Geology and Soils. No new facilities 
would be constructed, therefore, limited 
exposure to the soil profile and soil 
erosion would occur as a result of wind 
and water action.  

" Transportation. No additional onsite or 
offsite transportation is required to move 
ore from the mine to the mill, to move 
refined ore from the mill to the 
conversion facility, or move converted 
uranium from the conversion facility to 
the enrichment plant.
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4.8

4.8.1

IMPACTS ON URANIUM 
MINING AND NUCLEAR FUEL 
CYCLE INDUSTRIES

BACKGROUND

The impacts of surplus HEU disposition on the 
uranium mining and nuclear fuel cycle sectors4 will 
depend in large part on the degree to which supply 
and demand in the nuclear fuel market are balanced 
during the period of delivery to the market. Because 
the surplus HEU from Russia and the United States 
will increase the supply of nuclear feed matterial 
(LEU), there is potential for adverse impacts on 
domestic markets. This section examines changes in 
supply due to the purchase of Russian surplus HEU 
and this proposed action, and analyzes- potential 
impacts on each of the affected sectors. An overview 
of the nuclear fuel cycle industry, including recent 
price and employment trends, is also presented.  

Uranium Mining and Milling-From 1947 through 
1970, the U.S. Government, through the Atomic 
Energy Commission, instituted a program to obtain 
uranium for nuclear weapons production. The 
commercial nuclear fuel cycle market evolved out of 
this program, and the uranium market gradually 
changed from one in which the Government was the 
sole purchaser to one which was almost entirely 
commercial. Early in the procurement program, the 
Atomic Energy Commission provided incentives for 
uranium ore exploration and production and agreed 
to buy all the uranium ore at a set price. The 
incentives were such that, by the 1960s, the Atomic 
Energy Commission had largely satisfied its needs, 
and the procurement program was phased out. This 
program coincided with the development and growth 
of the private sector nuclear energy industry. In 1964, 
the Private Ownership of Special Nuclear Materials 
Act (Public Law 88-489) allowed private ownership 
of nuclear fuels. Privatization spurred exploration 
efforts and construction of mills so that in a few years 
available production capability exceeded uranium 
oxide (as U308) requirements of the infant nuclear: 
energy industry. Prices fell and the industry 
underwent a period of contraction.  

4 The cycle consists of: mining (including conventional mining, 
in situ leaching, and recovery as a byproduct of phosphate 
production), milling, conversion (from uranium concentrate to 
UF6), uranium enrichment, fuel fabrication, energy generation, 
and disposal of spent fuel.

After the rapid increase in oil prices in 1973 and 
1974, the pace of new orders for nuclear power plants 
throughout the world accelerated. Fears of future 
uranium shortages led.to a sharp increase of uranium 
oxide-prices between 1975 and 1976. The rapid 
increase in uranium prices stimulated new 
exploration and additional production. Once again 
the market became unbalanced, with an excess of 
quantity supplied over quantity demanded. As a 
result, the price of uranium declined throughout the 
1980s and early 1990s. Contributing to the price 
decline was the entry of the former Soviet Union into 
the market with its low-cost uranium oxide, and the 
further discovery of large, low-cost uranium ore 
deposits in Canada, Australia, and Africa.  

The market (spot) price of uranium oxide reached a 
low of $18.39/kg ($8.34/1b) in 1992, but has recently 
begun to increase. In 1994, the spot price rose to 
$21.52/kg ($9.76/Ib); by the summer of 1995, it had 
risen above $24.25/kg ($11.00/lb) and reached 
$26.90/kg ($12.20/1b) by the end of 1995. Recent 
(1995) forecasts predicted that the spot price would 
increase by about 2 percent annually through 2005 
(EIA 1995a:32). However, the uranium oxide market 
is currently in a state of flux. In fact, it was recently 
reported that in the first two months of 1996, uranium 
oxide spot market prices have increased 18 percent to 
about $33/kg ($15/lb) (WSJ 1996a:C1). The current 
fluctuation in the spot price could be due to 
commercial inventory drawdowns occurring at a 
faster pace than was estimated last year. This would 
lead to a higher demand in the near future and sharp 
price increases if there is a perceived near-term 
shortage.  

In 1993, the United States was the tenth largest 
uranium-producing country in the world, behind 
Canada, Nigeria, Kazakhstan, Russia, Uzbekistan, 
Australia, France, Namibia, and South Africa. As 
seen in Figure 4.8.1-1, U.S. production had been in 
sharp decline over the past 15 years, until 1995 when 
production rose sharply. During that period, domestic 
production declined from a high of 20 million kg 
(44 million lb) in 1980 to a low of 1.4 million kg 
(3.1 million lb) in 1993 (EIA 1995a:25). In 1994, 
U.S. ,output supplied only about 2 percent of the 
world's uranium requirements of 75 million kg 
(165 million Ib). Responding to more favorable 
market conditions, U.S. firms have increased 
production. Domestic production of uranium oxide 
for the year 1995 was 2.8 million kg (6.1 million lb),

4-148



Environmental Consequences

It 

42) 

Ca4 

i..

4-149



Disposition of Surplus Highly 
Enriched Uranium Final EIS

nearly 80 percent more than the amount produced in 
1994 and higher than forceasted value shown in 
Figures 4.8.1-1 and 4.8.1-2. Much of this increase 
was the result of the reopening of a mill and the 
addition of an in situ leaching plant.  

Additional sources of uranium oxide are inventories 
held by utilities, uranium producers, brokers, and 
governments. At the end of 1994, commercially 
owned inventories totaled approximately 39 million 
kg (86 million lb) of uranium oxide equivalent, 
compared to 48 million kg (106 million lb) at the end 
of 1993. DOE projections indicate that commercial 
inventories over the next 10 years will fall below a 
level adequate to meet 2 years of forward reactor 
requirements5 (EIA1995a:31). Projections indicate a 
continuing decline each year between now and 2005 
before stabilizing at a level equivalent to annual 
domestic reactor requirements. Commercial 
inventories, which totaled 34.9 million kg 
(76.9 million lb) in 1995, are projected to decrease to 
20.5 million kg (45.2 million lb) in 2005. It should be 
noted that Government inventories at the end of 1994 
totaled 33.7 million kg (74.3 million lb) of uranium 
oxide equivalent (EIA 1995a:27).  

The 1995 uranium oxide requirement of U.S. nuclear 
power plants was about 20.6 million kg (45.4 million 
lb), while domestic production was 2.8 million kg 
(6.1 million lb) (EIA 1995a:32). The balance of 
17.8 million kg (39.3 million lb) was made up from 
imports and inventory drawdowns of both uranium 
oxide and LEU. The United States, which was a net 
exporter in 1980, is projected to import almost 
80 percent of its commercial needs throughout this 
decade. However, as noted above, recent price 
increases have stimulated production, which is 
projected to increase to 4 million kg (8.9 million lb) 
by the year 2005. Net imports are projected to rise 
from the current level of 15.2 million kg (33.5 million 
lb) to 17 million kg (37.4 million lb) in 2003 and 
decrease to 14.7 million kg (32.3 million lb) by 2005.  
Commercial inventories are projected to decrease 
from 34.9 million kg (76.9 million lb) in 1995 to 20.5 
million kg (45.2 million lb) in 2005 (EIA 1995a:32).  

Historically, U.S. uranium oxide production has been 
sensitive to changes in the current spot price. In

I addition, employment in this sector has been 
sensitive to production levels. These relationships are 
shown in Figures 4.8.1-1 and 4.8.1-2, which give 
historical relationships and projections of 
production, future spot prices, and employment, 
based on 1995 Energy Information Administration 
estimates.  

As shown in Figures 4.8.1-1 and 4.8.1-2, immense 
reductions in uranium oxide production and 
employment have already taken place due to lower 

prices. Employment in 1994 was 452 person-years 
for mining, milling, and processing; however, there 
were 528 additional person-years for reclamation 
activities that are not related to production (EIA 

11995b:20). Increases in uranium industry 
employment in the future are only possible if 
production increases above the levels shown. The 
forecast shown in Figure 4.8.1-1 predicts spot price 
increases from $21.52/kg ($9.76/lb) in 1994 to 
$31.22/kg ($14.16/lb) in 2005, and production 
increases from 1.5 million kg (3.3 million lb) to 
4 million kg (8.9 million lb) of uranium oxide during 
the same period. Employment increases are projected 
to increase from 452 person-years in 1994 to 1,187 
person-years in 2005. Using this as a basis, each $1 
change in price would result in approximately a 
0.55 million-kg (1.2 million-lb) change in 
production, and each 0.55 million-kg (1.2 million-lb) 
change in production would result in approximately 
a 160 person-year change in employment.  

Uranium Conversion-Uranium conversion in the 
nuclear fuel cycle refers to the conversion of uranium 
oxide to UF6. ConverDyn, a subsidiary of Allied 
Signal, Inc., is one of the five largest commercial 
converters in the world. The plant, located in 
Metropolis, Illinois, employs about 380 workers and 
is the last remaining conversion facility in the United 
States. The facility provides UF6 to nuclear utilities 
in the United States, Asia, and Europe. With a 
production capacity of 12,700 metric tons of uranium 
(MTU)/yr as UF 6,6 the facility is capable of 
supplying about 19 percent of the world's conversion 
services.  

The UF6 market, like the market for uranium oxide, 
was depressed throughout the 1980s and early 1990s.

Amount of uranium required to ensure uninterrupted operation 6 In this discussion of conversion, UF6 quantities are expressed 

of nuclear power plants. as MTU contained in the product.  
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This led to shutdowns and a decrease in production.  
For example, a second U.S. facility, owned by 
Sequoyah Fuels and located in Oklahoma, was closed 
at the end of 1992. However, with the decrease in 
capacity and the recent increase in demand, the price 
of conversion services has increased over 70 percent 
since 1992. Projected increases in utility demands 
should permit a more stable market for the only 
remaining U.S. conversion facility. All of the 
commercial conversion facilities world-wide are 
operating at almost full capacity and are expected to 
operate at or above 90-percent capacity for the 
foreseeable future.  

Uranium Enrichment-The enrichment levels -of 
UF6 from the conversion plant are increased at an 
enrichment plant to meet a utility's specified level of 
3- to 5-percent U-235. USEC, one of the four major' 
enrichers in the world uranium market and the only 
enricher in. the United States, operates the Paducah 
Gaseous Diffusion Plant and the Portsmouth Gaseous 
Diffusion Plant in Kentucky and Ohio, respectively.  
Before 1993, when USEC assumed responsibility 
from DOE for the enrichment operations, DOE was 
the largest supplier of enrichment services in the 
world. The U.S. market position, however, has 
steadily eroded since the mid-1970s as foreign 
competitors have entered the. market. By 1995, the 
two U.S. plants -represented only 39 percent of 
worldwide installed enrichment capacity..  

Fuel fabricators convert the enriched UF6 to uranium 
oxide pellets. Most countries with large civil nuclear 
power programs have their own fuel fabrication 
facilities. Together,' five U.S. companies represent 
35 percent of the world's fabrication capacity. The' 
five domestic commercial fuel fabrication plants are 
listed in Figure 2.1.1-1. The proposed action is not 
expected to have any impact on the fuel fabrication 
sector.

material is declared surplus; 2) the Secretary of 
Energy determines that the sale will not have an 
adverse material impact7 on the domestic uranium 
mining, conversion, or enrichment industry, taking 
into account the sales of uranium under the Russian 
HEU Agreement and the Suspension Agreement; and 
3) the price paid is not less than the fair market value 
of the material (Public Law 104-134, Section 
3112(d)). The discussion that follows assesses the 
likely impacts of the U.S. HEU disposition program 
in light of the statutory "adverse material impact" 
standard, also taking into account the material 
entering the market from the Russian HEU 
Agreement and the Suspension Agreement.

4.8.2 ECONOMIC CONSEQUENCES OF 
RUSSIAN HIGHLY ENRICHED 
URANIUM

As a result of a formal agreement with Russia signed 
in February 1993, the United States, through an 
executive agent, will purchase 15,260 t of LEU8 (or 
22,550 t of UF 6), derived from blending 500 t of 
HEU from nuclear weapons materials inventories.  
All blending services are being performed in Russia, 
and delivery of LEU will take place over a 20-year 
period that began in 1995. The most recent schedule 
calls for deliveries of LEU to USEC in HEU 
equivalence of 6 t in 1995, 12 t in 1996, 10 t/yr from 
1997 through 1999, and approximately 30 tlyr from 
2000 to 2015. Importing that quantity of material into 
the domestic market, even over a 20-year period, 
would have some adverse impact on the domestic 
uranium mining and nuclear fuel cycle industries.  
Because the Russian LEU will be in a form ready for 
fuel fabrication, the demand for domestic uranium 
feed, and for conversion and enrichment services 
would likely be reduced. The transfer of Russian 
LEU to the U.S. would not affect the fuel fabrication 
sector.

USEC Privatization Act-As noted in Section 1.3, 
the USEC Privatization Act was signed into law in 
April 1996 (see Appendix J). The Act specifically 
authorizes the transfer of up to 50 t-of HEU and up to 
7,000 t of NU from DOE stockpiles to USEC, and 
specifies numerical restrictions on the delivery of that 
material for commercial end use in the United States 
(Public Law 104-134, Section 3112(c)). The Act also 
authorizes additional sales from DOE's stockpiles of 
uranium, including LEU derived from HEU. Such 
additional sales may not be made unless: 1) the 
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7 The USEC Privatization Act does not define the term "adverse 
material impact." For purposes of this analysis only, DOE 
assumes that it means long-term market Impacts on price, or 
long-term impacts on employment levels or plant closures, not 
brought about by other activities. The analysis and discussion 
in this section is based on Public Law 104-134 as it appeared in 
the Congressional Record on April 25, 1996 (Internet version).  
This discussion is not, and should not be, construed to be an 
official interpretation of Public Law 104-134 by DOE for any 
other purpose.  

s One ton of Russian HEU would generate about 30.5 t of LEU 
containing 3- to 5-percent U-235.
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Under Section 3112(b) of the USEC Privatization 

Act, Russian LEU delivered to the U.S. executive 
agent (currently USEC) on or after January 1, 1997 
may not be transferred to domestic end users at a rate 

exceeding the schedule shown in Table 4.8.2-1.  

By limiting the quantity of Russian material that can 

be delivered for consumption by commercial end 

users in the United States, Section 3112 of the USEC 

Privatization Act would help to protect the domestic 

market from oversupply of uranium feed material.9 

Table 4.82.-i. Annual Maximum Deliveries of 
Uranium Oxide to End Users

Year

Uranium Oxide 
Million Pounds Equivalent 

(million kg)

1996 0O() 
1997 0(0) 
1998 2(0.9) 

1999 4 (1.8) 

2000 6(2.7) 

2001 8(3.6) 
2002 10(4.5) 
2003 12(5.4) 

2004 14(6.4) 

2005 16 (7.3) 

2006 17 (7.7) 

2007 18 (8.2) 

2008 19 (8.6) 

2009 and each year 20(9.1) 
thereafter 

Source: Public Law 104-134, Section 3112(b)5.  

The legislation does not limit the ability to export this 

material for use in nuclear reactors outside the United 
States, or to use this material for overfeeding1° of the 

enrichment plants. The USEC Privatization Act also 
permits this material to be used in matched sales 
pursuant to the Uranium Anti-dumping Suspension 
Agreements.

11 

In addition, Russian LEU derived from 
approximately 18 t of HEU (6.3 million kg [14 

9 The sale of the conversion component is not restricted (Section 
3112 (b)(8)).  SOOverfeeding involves increasing the rate at which uranium feed 
is used in the enrichment process, with a corresponding 
reduction in the energy consumed for separative work.

million lb] U308 equivalent) is being delivered to the 
United States in 1995 and 1996. That material can be 
sold in 1996 as part of matched sales; sold at any time 
either for overfeeding in the United States or for end 

use outside the United States; or sold in 2001 for 

delivery to end users beginning in 2002, in quantities 
not to exceed 1.4 million kg (3 million lb) U308 

equivalent per year (Public Law 103-134, Section 
3112 (b)(2)). For purposes of this analysis only, it is 

assumed that 6 t would be sold in 1996 as part of 
matched sales, and 12 t would be delivered belinning 
in 2002, subject to the limitations just noted.1.  

Uranium Mining and Milling Sector 
Impacts-The economic impacts of the Russian 
LEU were analyzed in USEC's and DOE's 
Environmental Assessment for the Purchase of 

Russian Low Enriched Uranium Derived from the 

Dismantlement of Nuclear Weapons in the Countries 

of the Former Soviet Union (USEC/EA-94001, 
DOE/EA-0837, January 1994). However, the 

analysis in that EA was based on the assumption that 
the Russian LEU would be transferred to end users 

during the same year the material is delivered to the 

United States (that is, 10 t delivery to USEC in 1997 
would add 10 t of nuclear fuel to the domestic market 
in the same year). Because the USEC Privatization 

Act restricts entry of the Russian LEU into the 
domestic market (with the exceptions noted in the 

preceding paragraph), adverse impacts to the 

uranium mining and milling sector would be reduced 

nlThe Uranium Anti-dumping Suspension Agreements arose 

from charges by U.S. uranium producers and the Oil, 

Chemical, and Atomic Workers International Union (which 

represents some U.S. enrichment plant workers) that Russia 

and other member states of the former Soviet Union were 

dumping uranium into the United States. In October 1992, the 

U.S. Department of Commerce suspended its investigation of 

those charges based on an agreement between the U.S.  
petitioners and the former Soviet states to restrict the volume of 
imports into the United States. In March 1994, the Russian 
Suspension Agreement was amended to include the matched 
sales concept, which links Russian imports with sales of newly 
produced U.S. uranium. Matched sales must also fall within 
yearly quotas set in the Russian Suspension Agreement, as 
amended. Pursuant to the USEC Privatization Act, this feed 
material may be used in matched sales under the Suspension 
Agreement. Such matched sales are not subject to the 
numerical limits on deliveries to end users as specified in the 
schedule in Table 4.8.2-1.  

12Such transactions are not proposed at this time. If such 
transactions are proposed, the details and impacts may differ 
from those analyzed, and DOE will conduct appropriate NEPA 
review.
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from those projected in the USEC EA. For example, 
the USEC EA assumed that the Russian LEU would 
displace about 3.6 million kg (8 million lb) of 
uranium annually in the U.S. market during the first 
5 years of delivery.13 This quantity represents 
approximately 19 percent of domestic utility 
requirements. However, because of the legislation, 
the quantity transferred to end users during the same 
5-year period (1995 through 1999) may not exceed 
2.7 million kg (6 million Ib) uranium oxide 
equivalent for the entire period. 14 This total 
compares to 17.4 million kg (38.4 million lb) that 
could be displaced over that period without the 
USEC Privatization Act's restrictions. This is an 
85-percent reduction from the original USEC 
estimate.  

The largest economic impact would be to foreign 
producers, who, before the Russian Agreement, were 
expected to supply up to 80 percent of the uranium 
oxide used by U.S. utilities during the delivery 
period. If the displaced uranium were prorated 
between domestic and foreign producers (based on 
current production and procurement patterns), 
domestic uranium producers would experience about 
a 4-percent reduction in delivery orders.  

Under the agreement with Russia, during the period 
2000 to 2015, annual deliveries from Russia to USEC 
would triple to 30 t of HEU that would be converted 
to LEU, the equivalent of 10.9 million kg (24 million 
lb) of uranium oxide. However, the USEC 
Privatization Act allows the delivery, for 
consumption by commercial end users in the United 
States, of only 2.7 million kg (6 million ib) uranitim 
oxide equivalent in the year 2000. As indicated in 
Table 4.8.2.-1, the quantity increases each year, 
reaching 8.6 million kg (19 million lb) in 2008. In 
2009 and each year thereafter, up to 9 million kg 
(20 million Ib) uranium oxide equivalent could be 
delivered to end users. Displacement of domestic 
uranium oxide could range from about 30 percent per 
year on average during the period 2000 to 2009, to 50 
percent in 2009 and thereafter.15 

The reduction in feed requirements could adversely 
affect the economic prospects of domestic uranium 
producers, particularly beginning in 2005 when the 

13Based on an average of 10 t of HEU converted to LEU.  
14Based on a total of 7.5 t of HEU converted to LEU.

D 
E

4-154

isposition of Surplus Highly 
,riched Uranium Final EIS

Russian LEU could begin to displace more than 
7.2 million kg (16 million lb) of uranium oxide 
annually and up to 9.1 million kg (20 million lb) in 
2009 and each year thereafter. For example, the 
future expansion of domestic production capacity 
through the reopening of mining and milling 
facilities could be postponed or canceled in that 
period because supply requirements could be met 
with the Russian LEU. If Russian deliveries were at 
their maximum in 2009 and thereafter (9.1 million kg 
[20 million Ib] U30 8), some domestic producers 
could be substantially impacted.  

Both USEC and DOE estimated in the EA for 
purchase of Russian HEU that these adverse impacts 
to domestic uranium producers could be significantly 
diminished if USEC (or a successor private 
corporation) maintains its current uranium feed 
requirements while producing less LEU (USEC 
1994a:6-28. Under this scenario, USEC would 
continue to receive uranium feed from utilities as 
provided in existing contracts, but would produce 
less LEU product, because USEC would already 
possess the Russian LEU. To prevent the buildup of 
uranium feed inventories, which would further 
depress the market price for uranium, USEC could 
overfeed the gaseous diffusion plants. By 
overfeeding, USEC would use greater amounts of 
uranium feed per ton of LEU produced. In this way, 
the gaseous diffusion plants would maintain demand 
for uranium even though the ability to supply LEU 
would be increased due to the availability of Russian 
LEU. Although overfeeding represents a less 
efficient use of the uranium feed, this cost would be 
somewhat offset by reduced electricity requirements.  
One potential disadvantage of overfeeding is that the 
concentration of U-234 per gram of U-235 in the 
LEU would increase, and during the latter years 
(when Russian deliveries would increase) ASTM 
specifications could be exceeded if USEC overfed all 
of the excess uranium feed. Nonetheless, by 
overfeeding the gaseous diffusion plants, USEC 
might be able to diminish the losses to the uranium 
production sector. It also should be noted, however, 
that the ability of USEC to overfeed its gaseous 

15This estimate assumes that the majority of domestic utility 

demand for uranium feed will continue to be supplied by 
foreign producers. Displacement estimates also assume that 12 
t of the 18 t of Russian material delivered to the United States 
during 1995 and 1996 are transferred to domestic users 
beginning in 2002.
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diffusion plants would depend on the prevailing 
market conditions over the delivery period.16 

Impacts on the Uranium Conversion Sector-As 
discussed earlier, commercial uranium conversion 
facilities were operating at about 90 percent capacity 
in 1995, and are expected to operate at almost full 
capacity for the foreseeable future. The improved 
market conditions are a result of a strengthening in 
world demand for conversion products and a 
reduction in conversion capacity. The addition of the 
Russian HEU converted to LEU into the commercial 
market could lead to some market surplus, but not 
likely until after 2005 when deliveries of Russian 
material to domestic users begins to exceed 7.3 
million kg (16 million lb) U30 8 equivalent of HEU 
(6,000 MTU UF6) per year. The USEC Privatization 
Act, by limiting the annual delivery of the Russian 
material to end users, mitigates economic impacts on 
the conversion sector. For example, because the 
USEC Privatization Act limits domestic end user 
deliveries to 9.1 million kg (20 million lb) per year of 
HEU beginning in 2009, displacement of U.S.  
production could total 7,500 MTU as UF6 per year, 
compared to 9,000 MTU as UF6 per year if 30 t of 
HEU per year could be delivered to end users.  

Impacts on the Uranium Enrichment Sector-The 
Russian LEU would also reduce the demand for 
enrichment services at the gaseous diffusion plants 
because the Russian material would be directly 
processed for fuel production. Delivery of the 
Russian LEU to end users would peak in 2009, when 
approximately 4.8 million Separative Work 
Units, 17,18 (SWUs) of enrichment services could be 
displaced. Based on USEC estimates that demand for 

16The current market conditions (1996) of rising uranium prices 

and stagnant electricity prices would render this scenario 
Impractical in the short term. The analysis in this EIS is not 
based on the assumption that adverse impacts on the uranium 
mining and milling sector would be mitigated by overfeeding.  
Rather, the limitations in the USEC Privatization Act are 
expected to better serve the objective.  

17A Separative Work Unit is a measure of the separation work 
achieved in a uranium enrichment plant after separating 
uranium of a given U-235 content into two components, one 
having a higher percentage of U-235 than the other component.  

18USEC estimated that SWU demand from the gaseous diffusion 

plant would decrease to 6.3 million SWUs during the period 
when Russian imports would total 30 t/yr. However, under the 
USEC Privatization Act, no more than 25 t of HEU would be 
transferred to end users.

enrichment services could average about 12 million 
SWUs per year over the delivery period, the Russian 
LEU could decrease domestic annual gaseous 
diffusion plant production to 7.25 million SWUs. If 
USEC overfed the gaseous diffusion plants, 
production would fall to about 5 million SWUs, 
because less of the U-235 material would be removed 
from the NU feed. USEC has estimated that utility 
orders in excess of 7 million SWUs from the gaseous 
diffusion plants would be required to continue 
operating both enrichment plants. The USEC 
Privatization Act restricts the delivery of the Russian 
material to end users such that annual demand would 
still be sufficient to operate both plants unless USEC 
employed overfeeding. However, the impacts of the 
Russian feed material on the domestic market for 
enrichment services would be for a longer period, but 
less severe, under provisions of the USEC 
Privatization Act, because it would take an additional 
13 years to eliminate the entire inventory of Russian 
material.

4.8.3 ECONOMIC CONSEQUENCES OF THE 
PROPOSED AcTION

The proposed action would introduce into the global 
uranium market additional quantities of LEU derived 
from surplus HEU. As stated in Section 1.3, this EIS 
addresses disposition of a nominal 200 t of HEU, 
consisting of 175 t declared surplus to date, plus 25 t 
of HEU (not yet identified) that may be declared 
surplus in the future. Of the 175 t presently declared 
surplus, about 72 t are in forms that are not expected 
to be available or suitable for commercial use in the 
next 10 to 15 years. Of the remaining 103 t, 13 t have 
already been transferred to USEC (pursuant to the 
Energy Policy Act of 1992) and 50 t are proposed to 
be transferred to USEC over the next 6 years 
(pursuant to the USEC Privatization Act). The rate of 
commercialization of that material would be limited 
by DOE's ability to make material available, 
industrial infrastructure, market conditions, and 
legislative requirements.19 The USEC Privatization 
Act contains three requirements for any sales by DOE 
of its uranium stockpile; one requirement is that the 
Secretary of Energy determine that the sale not have 
an adverse material impact on the domestic uranium 
mining, conversion, and enrichment industries. DOE 

j1 9DOE may propose to sell additional remaining inventories of 

NU and surplus LEU in the future. These decisions will be 
addressed by future NEPA reviews, as appropriate.
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will conduct an analysis of the potential impact prior 
to any proposed sale, as required by the Act.  

Impacts on the Mining and Milling Sector-The 
Department of Energy estimates that an average of 
about 10 t of surplus HEU would be blended down to 
LEU for commercial use each year starting in 1998.20 

Blending down 10 t of HEU to 4-percent enrichment 
could displace demand for approximately 3.9 million 
pounds of uranium oxide annually. For the 103 t of 
HEU that may be commercialized, this would be the 
equivalent of just over 40 million pounds of uranium 
oxide. This is only about 10 percent of the uranium 
oxide equivalent displaced by the Russian HEU.  
Furthermore, DOE surplus HEU (uranium oxide 
equivalent) represents only about 4 percent of 
projected U.S. utility requirements or 1.5 percent of 
non-U.S. requirements (1996 through 2016).  
Nonetheless, the U.S. material would likely result in 
some small additional adverse impacts to the 
uranium mining and milling industries. However, 
these impacts would be small compared to any 
impacts already caused by the Russian HEU.  

Domestic uranium producers, who supply less than 
20 percent of the U.S. utility requirements, would 
incur smaller market losses than would foreign 
producers. Based on current market shares, the U.S.  
LIEU could displace approximately 353,806 kg 
(780,000 lb) of domestically produced uranium oxide 
and reduce sector employment by approximately 
100 person-years. This quantity represents less than 
10 percent of the domestic market share per year for 
uranium oxide during the period 1998 to 2002.  
Transfers of the U.S.-origin HEU would likely 
diminish after 2002, and by the year 2009, the 
impacts of the U.S.-origin HEU would be 
inconsequential as the inventory would be almost 
fully depleted and transfers to end users would be 
minimal. As discussed in the previous section, 
displacement of domestic production by Russian 
HEU could average up to 30 percent during the 
period 2000 to 2009, and over 50 percent thereafter.  
Hence, marginal impacts of the U.S. material on the 
uranium mining and milling sector would occur 
primarily at the beginning of the delivery period, 
when transfers of the Russian material to end users 
would be severely restricted and when the market is 

201f DOE is able to make available only 8 t/yr after 2002, and 
market conditions are favorable, the transfer of the entire 103 t 
would be completed in 2009.

projected to be relatively robust. One factor, 
however, that may diminish the impact of both the 
Russian- and U.S.-origin HEU on the uranium 
market is that large domestic and foreign inventories 
of uranium are being depleted and worldwide 
uranium production is now only one-half of 
world-wide demand. Demand for uranium oxide will 
likely increase as the remaining stocks continue to 
decrease. Utilities may increase their purchases 
beyond what would be required to meet reactor needs 
in order to replenish inventories.  

Impacts on the Uranium Conversion Sector-The 
U.S. surplus HEU may have some impact on the 
uranium conversion market, particularly in the later 
years of delivery when together, the Russian and U.S.  
HEU could create a surplus of supply. The U.S.  
surplus HEU could displace up to 1,500 MTU of 
conversion services. 21 The cumulative impact in the 
year 2001, when delivery to the domestic market of 
the Russian LEU reaches 10 t, could be displacement 
of up to 4,500 MTU as UF 6. If delivery to the 
domestic market of the Russian material reaches 9.1 
million kg (20 million lb) beginning 2009, up to 
8,250 MTU as UF6 could be displaced. In the short 
term, impacts on the UF6 conversion are likely to be 
small. The market has improved and prices have risen 
to reflect increases in demand. As stated earlier, 
conversion facilities are expected to operate at almost 
full capacity in the foreseeable future. The major 
impact in the longer term would be from the Russian 
HEU, which represents a much larger share of the 
additional supply. Because DOE would not release 
the final 40 t of surplus HEU that might be 
commercialized unless favorable market conditions 
prevail, any incremental impact to the conversion 
industry from the U.S. HEU should be minimal.  

Impacts on the Uranium Enrichment Sector-The 
U.S.-origin surplus HEU would further decrease the 
market for enrichment services provided by the 
Paducah and Portsmouth gaseous diffusion plants. As 
noted by commentors to the HEU Draft EIS, if 
surplus HEU is commercialized at a rate of 10 t/yr, up 
to 800,000 SWU per year would be displaced.3 

21Based on the conversion factor of 2.61 pounds of U308 to I kg 

of UF6.  
2 2A total of 640,000 SWU would be displaced if 8 t/yr of surplus 

HEU is made available to end users.
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The cumulative effect of the Russian and U.S.  
surplus HEU could peak in the year 2007, when up to 
5.1 million SWUs could be displaced. In the year 
2007, domestic production could fall to 6.9 million 
SWUs, a level at which, according to the USEC EA, 
one plant could meet all of the projected demand.  
Production would increase above 7 million SWUs 
again in 2008, when the current inventory of 103 t of 
expected commercial U.S.-origin surplus HEU 
would be almost fully commercialized (only 5 t of 
US.-origin surplus HEU would remain at the 
beginning of 2009). If DOE were to transfer only 8 t 
of HEU annually after 2002, the gaseous diffusion 
plant production would fall below 7 million SWUs 
for 2 years (2008 and 2009).  

The decision to maintain operation of one or two 
enrichment plants would be made by USEC or its 
successor. However, the USEC Privatization Act 
prohibits the sale of DOE material unless the 
Secretary of Energy determines that such sale will 
not have adverse material impacts on the domestic 
nuclear fuel cycle industry, taking into account sales 
under the Russian HEU Agreement and the 
Suspension Agreement. Accordingly, delivery of the 
U.S. material to end users might be extended over a 
slightly longer period to ensure that the enrichment 
plants are not adversely affected.

4.8.4 SUMMARY

The transfer of U.S.-origin HEU to commercial end 
users is not expected to have an adverse material 
impact on the nuclear fuel cycle industries. Although 
some impacts to each of the industry sectors 
(uranium mining and milling, uranium conversion, 
and uranium enrichment) would result from the 
proposed action, these impacts are likely to be minor 
and temporary. There are several factors that will 
ameliorate potential adverse economic impacts to 
these sectors.

Short term demand for uranium products 
(oxide, UF 6 , and LEU) is currently 
strong, with producers in each of the 
affected sectors operating at highest 
capacities.  

The cumulative impacts from the U.S.-origin HEU 
and the Russian HEU would vary over the period of 
delivery. During the period 1995 to 2000, impacts to 
the nuclear fuel cycle industries would be minimal 
because of the limitations on deliveries to end users 
pursuant to the USEC Privatization Act. The largest 
cumulative impacts to these industries would occur 
during the period 2000 to 2009, during which 
deliveries of U.S.-origin HEU to end users would 
peak under the Preferred Alternative, and delivery 
allowances of Russian HEU would also increase on a 
yearly basis. During this period, the surplus U.S. and 
Russian HEU could displace up to 40 percent of the 
domestic uranium oxide production. However, most 
of the displacement would be due to the Russian 
HEU.23 

The impacts on the conversion and enrichment 
sectors would appear to be smaller than for the 
uranium mining and milling sector. World demand 
for conversion services is projected to be strong 
during this period, and as stated earlier, all 
commercial plants are expected to be operating at 
almost full capacity in the foreseeable future. The 
enrichment sector would also suffer some 
displacement of its services. However, the loss of 
some market in the short term is not expected to 
result in significant employment impacts. After the 
year 2009, the U.S.-origin HEU would be almost 
fully commercialized, and any impacts to domestic 
nuclear fuel cycle industries would be solely 
attributable to the Russian HEU.

The USEC Privatization Act limits the 
delivery of both U.S. and Russian HEU to 
end users so as to avoid adverse material 
impacts on domestic production.  

Transfer of the U.S. HEU to end users 
would peak when Russian transfers are 
still small, thus limiting the cumulative 
impacts.

23Also contributing to cumulative impacts would be the 7,000 t 
of NU that is proposed to be transferred to USEC along with 

50 t of HEU. The marginal impact of this material on the 

uranium mining and conversion sectors is expected to be 
modest, as the rate of its delivery to end users is limited by the 

USEC Privatization Act (Section 3112 (c)(2)), and it is 
expected to be commercialized in the early years before 
Russian shipments increase to substantial levels. The NU 
would not impact the enrichment sector, as it would still need 
to be enriched.
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4.9 IMPACTS OF TRANSFERRING 
NATURAL URANIUM TO 
UNITED STATES ENRICHMENT 
CORPORATION

The proposal to transfer title to 50 t of HEU to USEC 
includes within it the transfer of title to 7,000 t of NU 
now owned by DOE. This material is in the form of 
UF6 and is part of a larger quantity of UF6 that is in 
storage at DOE's Portsmouth and Paducah Gaseous 
Diffusion Plants, which are currently being leased to 
USEC for uranium enrichment operations. The NU 
was originally purchased by DOE to be enriched for 
use in nuclear weapons but is no longer needed for 
that purpose.  

The most likely disposition of the 7,000 t of NU is 
eventual use as feedstock for enrichment to nuclear 
power plant fuel, the usual business of the 
enrichment plants. If it is so used, and follows the 
typical path of NU that is enriched for commercial 
use, it would probably be enriched to about 2 percent 
U-235 at the Paducah Plant, then transported to the 
Portsmouth Plant for additional enrichment to an 
appropriate commercial material, generally about 
4 percent. From there the enriched UF6 would be 
transported to a commercial fuel fabrication plant for 
conversion and fabrication of nuclear fuel.  

Transportation of much larger quantities of identical 
material to, from, and between DOE's two 
enrichment plants occurs on a continuing basis as 
part of the normal operation of those facilities. All 

i shipments are made in conformance with DOE 0 
460.1, Packaging and Transportation Safety and 0 
460.2, Departmental Materials Transportation and 
Packaging Management, Department of 
Transportation regulation 49 CFR Subchapter C, and 
the IAEA Safety Series No. 6. All UF6 shipping 
containers are required to meet American National 
Standards Institute N14.1-1972 specifications. The 
material would be placed in a specification UF6 
cylinder (inner packaging), which would then be 
placed in a 21-PF, Type B, protective overpack (outer 
packaging is for added protection) for shipment by 
commercial carrier (see Section 4.4.3.2 for a more 
detailed discussion of impacts of transportation of 
UF6 blendstock material).  

The ongoing normal operations of the enrichment 
plants, including transportation of materials, are 
covered by existing NEPA documents23, which, as
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applicable, are incorporated herein by reference.  
Potential environmental impacts from the operation 
of the Portsmouth Gaseous Diffusion Plant include 
the following: 

"* Damage to the terrestrial ecology caused 
by drift salts from the cooling towers 
within the vicinity of 300 m (1,000 ft); 

" Detectable vegetation damage or 
excessive deposition of trace 
contaminants (for example, zinc) within 
an area of 1 km (0.6 mi) from the cooling 
towers; 

"* Increasing fogging and icing up to 
70 hr/yr up to 0.63 km (1 mi) from the 
plant; 

" Liquid discharges that increase the 
chemical concentrations in the Scioto 
River to levels above ambient. This 
includes residual chlorine, uranium, 
aluminum, sulfates, and total nitrogen; and 

" The total population within 80 km 
(50 mi) may receive a total dose of 0.32 
person rem/yr from plant releases to the 
atmosphere. The maximum exposed 
individual dose is 0.25 mrem/yr.  

The shipment of 7,000 t of NU (0.71 percent 
enrichment) in the UF6 form from Paducah to 
Portsmouth has been evaluated for this EIS. This 
analysis is based on 9,540 kg (21,000 lb) of material 
per package and 734 packages for the entire 7,000 t.  
The total health risk as described in Section 4.4.1 
would be 0.129 fatalities for the entire 7,000 t. If the 
material is enriched to 2 percent LEU before 
transporting from Paducah to Portsmouth, the 7,000 t 
of NU would be reduced to 2,490 t of LEU. The total 
health risk would be 0.0458 fatalities for the 2,490 t.  
These impacts include the loading and unloading of 
trucks and the return of empty vehicles to the origin.  

23Energy Research and Development Administration (ERDA), 
Final Environmental Statement, Portsmouth Gaseous 
Diffusion Plant Expansion, Piketon, OH, ERDA-1549, 
Washington, DC, 1977; ERDA, Final Environmental Impact 
Statement, Portsmouth Gaseous Diffusion Plant Site, Piketon, 
OH, ERDA-1555, Washington, DC, 1977; DOE, Final 
Environmental Impact Assessment of the Paducah Gaseous 
Diffusion Plant Site, Paducah, KY, DOEIEA-0155, 
Washington, DC, 1982.
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4.10 ENVIRONMENTAL JUSTICE IN 
MINORITY AND LOW-INCOME 
POPULATIONS

[Text deleted.] Pursuant to Executive Order 12898, Federal Actions 
to Address Environmental Justice in Minority 
Populations and Low Income Populations, DOE and 
other Federal agencies identify and address 
appropriate disproportionately high and adverse 
human health or environmental effects of their 
programs, policies, and activities on minority and 
low-income populations. DOE is in the process of 

finalizing its Environmental Justice Strategy. [Text 
deleted.) Because the Department is still in the 
process of developing guidance, the approach taken 
in this analysis may differ somewhat from whatever 
guidance is eventually issued.  

Previous sections of Chapter 3 describe the 
employment and income, population, housing, and 

community services surrounding each candidate site.  
Impacts to these socioeconomic issue areas from 
implementation of the proposed alternatives at these 
sites are discussed in Chapter 4. Selected 
demographic characteristics of the socioeconomic 
ROI for each of the four candidate sites are presented 
in Tables 4.10-1 through 4.10-4. [Text deleted.] 
Demographic characteristics for the 80-kmn (50-mi) 
surrounding public and occupational health ROI for 
each of the four candidate sites, are presented in 
Figures 4.10-1 to 4.10-8.  

Any disproportionately high and adverse human 
health or environmental effects on minority 
populations and low income populations that could 
result from the alternatives being considered are 
assessed for an 80-km (50-mi) area surrounding each 
of the candidate sites. These are consistent with 
those used in the public and occupational health and 
safety analysis. Other considerations were given to 

biological, water, soil, and cultural resources. The 
shaded areas in Figures 4.10-1, 4.10-3, 4.10-5, and 
4.10-7 show Census tracts where racial or ethnic 
minorities comprise 50 percent or more (simple 
majority) of the total population in the Census tract, 
or where minorities comprise less than 50 percent, 
but greater than 25 percent, of the total population in 
the Census tract. Figures 4.10-2,4.10-4,4.10-6, and 
4.10-8 show low-income communities generally

defined as those where 25 percent or more of the 
population is characterized as living in poverty 
(income of less than $8,076 for.a. family of two).  
[Text deleted.] 

Any impacts to surrounding communities would 
most likely result from toxic/hazardous air 
pollutants and radiological emissions. Sections 
4.3.1.6,4.3.2.6, 4.3.3.6, and 4.3.4.6, which describe 
public and occupational health impacts from normal 

operations and accidents, show that air emissions 
and releases are within regulatory limits during 
normal operations. The analysis also shows that 
cumulative effects of continuous accident free 
operation over time would result in low levels of 

exposure to workers and the public. The public 
health impact analysis conducted for all alternatives 
estimates that the maximum additional cancer 
fatalities from operational activities would occur at 

ORR from either the blending of HEU to LEU as 
UNH for commercial fuel or the blending of HEU to 
LEU as metal. Under all blending alternatives, the 
maximum radiation dose to the public is 2.0 mrem 
annually, and the fatal cancer risk is 2.Oxl0 5 for 20 
years for normal operations. For postulated 
accidents, the maximum latent cancer fatality per 

campaign for the alternatives to the MEI ranges from 

5.7x10 4 to 1.9x10"2; the total campaign risk (cancer 
fatality probability for the total campaign) ranges 
from 1.4x10"6 to 1.7x10"5. The maximum latent 

cancer fatalities from accidents per campaign for the 
alternatives in the population within 80 km (50 mi) I ranges from 6.9x10"2 to 1.4; the total campaign risk 
ranges from 1.6x10"4 to 1.2x10"3.The probability of 
the severe accidents is about 10-4 per year and ranges 
from about 10- to 10-5. Given the low probability of 
these accidents, there would not be any 
disproportionate risk of significant high and adverse 
impacts to particular populations, including low
income and minority populations, from accidents.  
Except SRS, the analysis of the demographics data 
presented in Figures 4.10-1 through 4.10-8, Tables 

4.10-1 t*rough 4.10-4, and for the communities 
surrounding the four candidate sites indicates that 
even if there were any health impacts to these 

communities, these impacts would not appear to 
disproportionately affect minority or low-income 
populations.
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t • Table 4.10-1. Selected Demographic Characteristics for Oak Ridge Reservation Region of Influence j
M CD

Characteristic/Area 
Persons by Race/Ethnicity 

Non-Hispanic, White 

Hispanic 

Non-Hispanic, American Indian 

Non-Hispanic, Black 
Non-Hispanic, Asian/Pacific Islander 

Non-Hispanic, Other 
Total 1990 Population 
[Text deleted.] 
1989 Low-Income 

Persons Below Poverty

Anderson County Knox County Loudon County Roane County

64,320 
381 
236 

2,753 
537 
23 

68,250

300,040 
2,067 

775 
29,483 

3,263 
121 

335,749

30,700 
83 
52 

400 
49 
3 

31,287

45,274 
212 

95 
1,456 

186 
4 

47,227

Total Region of Influence 
(percent)

440,334 
2,743 
1,158 

34,092 
4,035 

151 

482,513

91.3 
0.6 
0.2 
7.1 
0.8 
0

Number 9,664 45,608 4,192 7,467 66,931 

Percenta 18.4 14.1 13.6 16 14.8 Ia In calculating percentages, certain categories of individuals are not included as part of the county population: inmates of institutions, Armed Forces members, and individuals under 15 

years of age.  
Note: May not total 100 percent due to rounding.  
Source: Census 1993s; Census 1994o.
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Table 4.10-2. Selected Demographic Characteristics for Savannah River Site Region of Influence 

South Carolina Georgia 

Aiken Allendale Bamberg Barnwell Columbia Richmond Total Region of Influence 

Characteristic/Area County County County County County County (percent) 

Persons by Race/Ethnicity 
Non-Hispanic, White 90,130 3,598 6,428 11,421 56,141 103,009 270,727 63.6 

Hispanic 867 161 75 146 962 3,707 5,918 1.4 

Non-Hispanic, American Indian 213 11 22 31 150 491 918 0.2 

Non-Hispanic, Black 29,176 7,939 10,356 8,677 7,239 79,221 142,608 33.5 

Non-Hispanic, Asian/Pacific 528 7 20 17 1,518 3,186 5,276 1.2 

Islander 
Non-Hispanic, Other 26 6 1 1 21 105 160 0 

Total 1990 Population 120,940 11,722 16,902 20,293 66,031 189,719 425,607 

[Text deleted.] 
1989 Low-Income 
Persons Below Poverty 

Number 16,671 3,837 4,547 4,367 4,255 32,590 66,267 

Percenta 14 35.8 28.2 21.8 6.6 18.2 16.2 

a In calculating percentages, certain categories of individuals are not included as part of the county population- inmates of institutions, Armed Forces members, and individuals under 

15 years of age.  
May not total 100 percent due to rounding.  
Census 1993s; Census 1994o.  
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Table 4.10-3. Selected Demographic Characteristics for the Babcock & Wilcox Region of Influence 

Amherst Appomattox Bedford Campbell Total Region of Influence 
CharacteristidArea County County County Bedford City County Lynchburg (percent) 

Persons by RacelEthnicity 
Non-Hispanic, White 22,507 9,402 41,698 4,635 40,371 47,595 166,208 80.6 
Hispanic 211 27 230 56 166 432 1,122 0.5 
Non-Hispanic, American 80 33 68 - 56 85 322 0.2 

Indian 
Non-Hispanic, Black 5,752 2,819 3,605 1,328 6,861 17,465 37,830 18.3 
Non-Hispanic, Asian/Pacific 28 14 47 54 110 441 694 0.3 

Islander 
Non-Hispanic, Other - 3 8 - 8 31 50 0 

Total 1990 Population 28,578 12,298 45,656 6,073 47,572 66,049 206,226 
[Text deleted.] 
1989 Low-Income 
Persons Below Poverty 

Number 2,594 1,501 3,162 927 4,763 9,889 22,836 
Percenta 9.8 12.4 7 16.4 10.1 16.4 11.6 

a In calculating percentages, certain categories of individuals are not included as part of the county population: inmates of institutions, Armed Forces members, and individuals under 
15 years of age.  

Note: May not total 100 percent due to rounding.  
Source: Census 1993s; Census 1994o.
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Table 4.10-4. Selected Demographic Chnaracerstics for the Nuclear Fuel Services Region of Influence

Carter Sullivan Unicoi Washington Total Region of Influence 

Characteristic/Area County County County County (percent) 

Persons by Race/Ethmncity 

Non-Hispanic, White 50,618 139,850 16,434 88,198 295,100 97.1 

Hispanic, 199 362 99 519 1,179 0.4 

Non-Hispanic, American Indian 142 508 - 175 825 0.3 

Non-Hispanic, Black 437 2,364 2 3,085 5,888 1.9 

Non-Hispanic, Asian/Pacific Islander 95 500 14 323 932 0.3 

Non-Hispanic, Other 14 12 - 15 41 0 

Total 1990 Population 51,505 143,596 16,549 92,315 303,965 

[Text deleted.] 
1989 Low-Income 
Persons Below Poverty 

Number 9,027 19,133 2,787 13,656 44,603 

Percenta 18 13.5 17.1 15.6 15.1 

a In calculating percentages, certain categories of individuals are not included as part of the county population: inmates of institutions, Armed Forces members, and individuals under 

15 years of age.  
Note: May not total 100 percent due to rounding.  
Source: Census 1993s; Census 1994o.
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Figure 4.10-1. Minority Population Distribution for Oak Ridge Reservation 
and Surrounding Area.
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Figure 4.10-2. Low-Income Distribution by Poverty Status for Oak Ridge Reservation 
and Surrounding Area.
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Figure 4.10-3. Minority Population Distribution for Savannah River Site 
and Surrounding Area.
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Figure 4.10-4. Low-Income Distribution by Poverty Status for Savannah River Site 
and Surrounding Area.
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Figure 4.10-S. Minority Population Distribution for Babcock & Wilcox 
and Surrounding Area.
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Figure 4.10-6. Low-Income Distribution by Poverty status for Babcock & Wilcox 
and Surrounding Area.
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Figure 4.10-7. Minority Population Distribution for Nuclear Fuel Services 
and Surrounding Area.
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Figure 4.10-8. Low-Income Distribution by Poverty Status for Nuclear Fuel Services 
and Surrounding Area.
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4.11 UNAVOIDABLE ADVERSE 
ENVIRONMENTAL IMPACTS

Transportation of surplus HEU and blendstock 
materials and blending facility operation would result 
in adverse environmental impacts. The impact 
assessment conducted in this EIS has identified 
potential adverse impacts along with mitigative 
measures that could be implemented to either avoid 
or minimize these impacts. The residual adverse 
impacts remaining following mitigation are 
unavoidable and the worst case impacts of all 
alternatives at all candidate sites are discussed below.  

Air pollutant concentrations during operation would 
be no greater than 63 percent of the NAAQS 3-hour 
concentration for SO 2 at SRS. This is due to the no 
action contribution while the HEU blending 
contribution concentrations are negligible. While the 
air pollutant concentrations are expected to remain 
within Federal and State ambient air quality 
standards, the emission of criteria pollutants 
represents a minimal unavoidable impact.  

Some amount of radiation would be released 
unavoidably by normal HEU blending operations.  
The greatest radiation dose to the maximally exposed 
member of the public would be 1.4 mrem/yr from 
atmospheric releases and 0.60 mrem/yr from liquid 
releases at ORR. The associated annual risk of fatal 
cancers from operations with these doses is 1.Oxl0"6.  
The greatest annual population dose from total site 
operations is 28 person-rem, which occurs at ORR.  
The associated annual risk of fatal cancers from 
operations with this dose is 1.4x10"'. The largest 
average annual dose to a site worker is 115 mrem and 
would result in an associated annual risk of fatal 
cancer of 4.6x10"5 from operations. The greatest 
annual dose to the total site workforce is 227 person
rem occurring at SRS and would result in an annual 
risk of 9.1x10"2 fatal cancers. This is due to the no

action contribution; the HEU blending contribution 
concentrations are negligible.  

Since hazardous and toxic chemicals are present 
during operation of HEU blending facilities, worker 
exposure to these chemicals is unavoidable. The 
maximum hazard to site workers, based solely on 
emissions of hazardous chemicals, is represented by 
a hazards index of 1.16 at SRS, which is greater than 
the OSHA action level of 1. This is due to the no 
action contribution while the blending contribution 
concentrations are negligible. The maximum hazard 
to the public is represented by a hazard index of 
9.76x10 2 at NFS, which does not exceed 1. Cancer 
risks to the site workers and public are 1.94x10"4 and 
1.31x10"7 respectively, at SRS. The site worker 
cancer risk value exceeds the standard of I.Ox0"6.  
This is due to the no action contribution while the 
blending contribution concentrations are negligible.  

Although each site would implement waste 
minimization techniques, generation of additional 
low-level, hazardous, and nonhazardous wastes is 
unavoidable. Generation of additional hazardous or 
mixed wastes would not require expansion of 
existing or planned treatment, storage, and disposal 
facilities for these wastes at sites. Generation of 
additional nonhazardous wastes would not require 
expansion of existing, or construction of new, liquid 
and solid waste treatment facilities but would slightly 
reduce the lifetimes of current solid waste landfills.  

Transportation of radioactive materials between sites 
presents health risks and accident risks to the public 
and workforce. The maximum annual risk of 
fatalities for the transportation of HEU to SRS for 
blending to 4-percent UNH is 6.1xl0"2. For this 
scenario the blendstock would be sent from Hanford 
and the UNH crystals would be sent for fuel 
fabrication to the Siemens Nuclear Power 
Corporation facility.
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IRREVERSIBLE AND 
IRRETRIEVABLE 
COMMITMENTS OF 
RESOURCES

This section describes the major irreversible and 

irretrievable commitments of resources. A 

commitment of resources is irreversible when its 

primary or secondary impacts limit the future options 

for a resource, An irretrievable commitment refers to 

the use or consumption of resources neither 

renewable nor recoverable for later use by future 

generations. This section discusses two major 

categories that are committed irreversibly or 

irretrievably to the proposed action: materials and 
energy.  

Material. The irreversible and irretrievable 

commitment of material resources during the process 

of blending BEU to LEU includes materials that are 

rendered radioactive and cannot be decontaminated, 

and materials consumed or reduced to unrecoverable 

forms of waste. Consumption of miscellaneous

4.12
chemicals (propylene glycol, nitric acid, etc.) and 
gases (argon and nitrogen), while irretrievable, would 

not constitute a permanent drain on local sources or 

involve any material in critically short supply in the 

United States as a whole. Materials consumed or 

reduced to unrecoverable forms of waste are 
irretrievably lost.  

Energy. The irretrievable commitments of resources 

during operation of blending facilities would include 

the consumption of natural gas, oil (diesel), and coal.  

Coal is used at both Y-12 and SRS but not at B&W 

and NFS. Natural gas is available and used at all sites 

except SRS which uses oil as the major fuel source.  

Oil is used at all sites except at Y-1 2. The electrical 

energy expended to operate the blending facilities 

would also be irretrievable. Site infrastructure 

percent change in energy resource usage at Y-12 and 

SRS are minimal due to the extensive existing site 

infrastructure. B&W and NFS both have higher 

percent increases in energy resources mainly because 

the facilities are currently operating below capacity.  
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4.13 FLOODPLAIN ASSESSMENT

As required by DOE's regulations on-protection of 

floodplains and wetlands (10 CFR 1022), this section 
assesses whether the proposed action would impact 

or be impacted by the floodplains at the involved 

sites. The proposed action in this EIS, as described in 

Section 1.1.2, involves actions (blending activities) 
that would be accommodated within existing 

facilities at Y-12, SRS, B&W, and NFS. The 

locations of facilities at the candidate sites, Y-12, 

SRS, B&W, and NFS, with respect to delineated 

floodplains, are presented in the maps shown in 

Figures 3.3.4-2, 3.4.4-2, 3.5.1-2, and 3.6.4-1, 
respectively.  

Because HEU blending activities associated with the 

proposed action and its alternatives could be 

accommodated in existing facilities without 

structural modifications, no positive or negative 

impacts on floodplains would be expected at any of 

the candidate sites. Similarly, since no new 

construction activity is proposed at any of the 

candidate sites and blending facilities are not located 

in the vicinity of wetlands, no impacts to wetlands 
are anticipated.  

In addition to the No Action Alternative, four 

alternatives are analyzed in this EIS that involve 

various combinations of end products (fuel or waste), 

technologies, and facilities to blend down the surplus 

HEU. As described in detail in Section 2.1.2, 

Alternative 2 involves no commercial use and 
represents blending the entire surplus inventory 
(200 t) to waste using metal and UNH blending 
processes using all of the candidate blending sites.  

Alternative 3 involves limited commercial use and 

assumes that only 25 percent of the surplus inventory 
would be blended to fuel at the two commercial sites 

using the UNH and UF6 processes. The remaining 
inventory would be blended to waste at all four sites 

using the metal and UNH processes. Alternatives 4 

and 5 involve substantial commercial use (65 percent 
to fuel and 35 percent to waste), and maximum 
commercial use (85 percent to fuel and 15 percent to 

waste), respectively, with blending to be 

accomplished at one, two, or four sites using the 

UNH and UF 6 processes for fuel, and metal and 
UNH processes for waste.

As previously discussed in Sections 3.3.4 and 3.5.4, 
and shown in Figures 3.3.4-2 and 3.5.1-2, blending 
operations at the Y-12 Plant and B&W, respectively, 

would be accommodated in facilities located outside 

the 100- and 500-year floodplains. At SRS, the F- and 

H-Canyons that could be used for blending also fall 

outside the 100-year floodplains of the Fourmile 
Branch and the Upper Three Runs Creek (Section 
3.4.4). However, no information currently is 

available on 500-year floodplain limits at SRS. The 

NFS site is partially located on the floodplain of the 

Nolichucky River and Martin Creek (as determined 
by FEMA, Flood Insurance Rate Map, January 3, 

1985) and is occupied by both 100- and 500- year 

floodplains. However, as described in Section 3.6.4 

and below, mitigation measures have been and would 

continue to be implemented to reduce potential 

flooding of the site and the likelihood of adverse 
impacts to site operations.  

The blending alternatives at SRS would not likely 

affect, or be affected by the 500-year floodplain of 

either the Fourmile Branch or Upper Three Runs 

Creek because the F- and H-Canyons are located at 

an elevation of about 91 m (300 ft) above mean sea 

level and are approximately 33 m (107 ft) and 64 m 

(210 ft) above these streams and at distances from 

these streams of 0.8 km (0.5 mi) to 1.5 km (0.94 mi), 

respectively. The maximum flow that has occurred on 

the Upper Three Runs Creek was in 1990, with a flow 

rate of about 58 m3/s (2,040 ft3/s). At that time the 

creek reached an elevation of almost 30 m (98 ft) 

above mean sea level (SR USGS 1996a:1). The 

elevations of the buildings in F- and H-Canyons are 

located more than 62 m (202 ft) above the highest 

flow elevation of the Upper Three Runs Creek. The 

maximum flow that has occurred on the Fourmile 
Branch was in 1991 with a rate of approximately 5 

m3/s (186 ft3/s), and an elevation of about 61 m (199 

ft) above mean sea level (SR USGS 1996a:1).  
Elevations of the buildings in F- and H-Areas are 

located more than approximately 30 m (101 ft) higher 
than the maximum flow level that has occurred.

4.13.1 PROPOSED STATEMENT OF FINDINGS

Four candidate sites, two DOE (Y-12 and SRS) and 
two commercial (B&W and NFS), were considered 
in this EIS as potential sites where the proposed 
action could be implemented. These candidate sites 

were selected for evaluation because they currently
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have technically viable HEU conversion and 
blending capabilities and could blend surplus HEU to 
LEU for commercial fuel or waste. In addition, the 
commercial sites considered are the only ones in the 
United States licensed for the processing of HEU.  

As described above, all facilities except NFS that are 
proposed to be used for this proposed action at the 
candidate sites would be outside the limits of the 100
year floodplain and are at least one foot above the 
100-year floodplain elevation and, therefore would 
conform to both State and local floodplain 
requirements.  

The floodplains of the Nolichucky River and Martin 
Creek at NFS, as previously presented in Figure 
3.6.4-1, cover approximately one- and two-thirds of 
the NFS site's northern portion under 100-year and 
500-year floodplain conditions, respectively. Based 
on the Flood Insurance Rate Map and the flood 
profiles, both published by FEMA, floodplain 
elevations at the NFS site are determined to be 499.5 
m (1639 ft) and 500 m (1640 ft) above mean sea 
level, respectively. As stated in the NFS EA, 
elevations of the building floors are between 500 m 
(1640 ft) and 510 m (1660 ft) above mean sea level.  
At the time of construction of the plant (1956), there 
were no local, State, or NRC requirements 
prohibiting construction or operation of nuclear 
facilities in 100- or 500-year floodplains. Presently, 
the State of Tennessee has no requirements pertaining 
to building in 100- or 500-year floodplains. Local 
standards require that any new construction or 
substantial improvement of any commercial,

industrial, or non-residential structure should have 
the lowest floor, including basement, elevated no 
lower than one foot above the level of base flood 
elevation. Because NFS was built prior to 1974, site 
operations are grandfathered, and this local 
requirement does not apply to NFS. NRC, which 
regulates the NFS site, also has no regulations against 
building or operating nuclear facilities in floodplains.  
Nevertheless, with the widening of the site's culvert, 
upgraded drainage system, rechanneling of the 
Nolichucky River, and rerouting of Martin Creek to 
enter the Nolichucky River farther downstream, the 
chance of flood levels at the site has been slightly 
lowered. In addition, warning devices and systems 
have been placed by the State of Tennessee along the 
river to warn the public and the NFS plant of the 
chance of possible flooding. In addition, NFS and the 
State of Tennessee have emergency action plans to 
mitigate potential flood impacts and protect the 
public water supply from any possible 
contamination.  

There are two alternatives in addition to no action 
that could be considered to remediate potential 
flooding of facilities at NFS. One would be to use the 
facilities in the 300Area for blending activities which 
are outside both the 100- and 500-year floodplain 
limits. Facilities in the 300 Area have building floor 
elevations of at least 500.5 m (1642 ft) above mean 
sea level, which would conform to the local 
requirement of at least one foot above the 100-year 
floodplain and would also fall outside of the 500-year 
floodplain. The second alternative is to eliminate 
NFS as a candidate blending site.

4-175



References 

References

REGULATIONS AND ORDERS

10 CFR 20 

10 CFR 50 

10 CFR 51 

10 CFR 100 

10 CFR 835 

10 CFR 1022 

29 CFR 1910 

33 CFR 328 

36 CFR 60 

40 CFR 50

U.S. Nuclear Regulatory Commission (NRC), "Energy: Standards for Protection 

Against Radiation," Code of Federal Regulations, Office of the Federal Register, National 

Archives and Records Administration, U.S. Government Printing Office, Washington, DC, 

1992.  

NRC, "Energy: Domestic Licensing of Production and Utilization Facilities," Code 

of Federal Regulations, Office of the Federal Register, National Archives and Records 

Administration, U.S. Government Printing Office, Washington, DC, January 1, 1994.  

NRC, "Energy: Environmental Protection Regulations for Domestic Licensing and 

Related Regulatory Functions," Code of Federal Regulations, Office of the Federal 

Register, National Archives and Records Administration, U.S. Government Printing Office, 

Washington, DC, January 1, 1994.  

NRC, "Energy: Reactor Site Criteria," Code of Federal Regulations, Office of the 

Federal Register, National Archives and Records Administration, U.S. Government 

Printing Office, Washington, DC, January 1, 1994.  

U.S. Department of Energy (DOE), Code of Federal Regulations, Office of the 

Federal Register, National Archives and Records Administration, U.S. Government 

Printing Office, Washington, DC, January 1, 1994.  

DOE, "Energy: Compliance with Floodplain/Wetlands Environmental Review 

Requirements," Code of Federal Regulations, Office of the Federal Register, National 

Archives and Records Administration, U.S. Government Printing Office, Washington, DC, 

January 1, 1994.  

Occupational Safety and Health Administration, "General Industry Standards for 

Toxic and Hazardous Chemicals," Code of Federal Regulations, Office of the Federal 

Register, NationalArchives and Records Administration, U.S. Government Printing Office, 

Washington, DC, July 1991.  

Corps of Engineers, "Definition of Waters of the United States," Code of Federal 

Regulations, Office of the Federal Register, National Archives and Records Administration, 

U.S. Government Printing Office, Washington, DC, July 1, 1995.  

National Park Service, "National Register of Historic Places," Code of Federal 

Regulations, Office of the Federal Register, National Archives and Records Administration, 

U.S. Government Printing Office, Washington, DC, July 1, 1995.  

Environmental Protection Administration (EPA), "Protection of the Environment: 

National Primary and Secondary Ambient Air Quality Standards," Code of Federal 

Regulations, Office of the Federal Register, NationalArchives and Records Administration, 

U.S. Government Printing Office, Washington, DC, Revised July 1, 1995.

R-1



Disposition of Surplus Highly 
Enriched Uranium Final EIS

40 CFR 52 

40 CFR 61 

40 CFR 81 

40 CFR 141 

40 CFR 143 

40 CFR 190 

40 CFR 300 

40 CFR 503 

40 CFR 1501

40 CFR 1502

EPA, "Protection of the Environment: Approval and Promulgation of 
Implementation Plans," Code of Federal Regulations, Office of the Federal Register, 
National Archives and Records Administration, U.S. Government Printing Office, 
Washington, DC, Revised July 1, 1995.  

EPA, "Protection of the Environment: National Emission Standards for Hazardous 
Air Pollutants," Code of Federal Regulations, Office of the Federal Register, National 
Archives and Records Administration, U.S. Government Printing Office, Washington, DC, 
Revised July 1, 1995.  

EPA, 'protection of theEnvironment: Designation of Areas forAir Quality Planning 
Purposes," Code of Federal Regulations, Office of the Federal Register, National Archives 
and Records Administration, U.S. Government Printing Office, Washington, DC, Revised 
July 1, 1995 

EPA, "Protection of the Environment: National Primary Drinking Water 
Regulations," Code of Federal Regulations, Office of the Federal Register, National 
Archives and Records Administration, U.S. Government Printing Office, Washington, DC, 
Revised July 1, 1995.  

EPA, "Protection of the Environment: National Secondary Drinking Water 
Regulations," Code of Federal Regulations, Office of the Federal Register, National 
Archives and Records Administration, U.S. Government Printing Office, Washington, DC, 
Revised July 1, 1995.  

EPA, "Protection of the Environment: Environmental Radiation Protection Standards 
for Nuclear Power Operations," Code of Federal Regulations, Office of the Federal 
Register, National Archives and Records Administration, U.S. Government Printing 
Office, Washington, DC, Revised July 1, 1995.  

EPA, "Protection of the Environment: National Oil and Hazardous Substances 
Pollution Contingency Plan," Code of Federal Regulations, Office of the Federal Register, 
National Archives and Records Administration, U.S. Government Printing Office, 
Washington, DC, July 1, 1995.  

EPA, "Standards for the Use or Disposal of Sewage Sludge," Code of Federal 
Regulations, Office of the Federal Register, National Archives and Records 
Administration, U.S. Government Printing Office, Washington, DC, Revised July 1, 1995.  

Council on Environmental Quality (CEQ), "Protection of the Environment: NEPA 
and Agency Planning," Code of Federal Regulations, Office of the Federal Register, 
National Archives and Records Administration, U.S. Government Printing Office, 
Washington, DC, Revised July 1, 1995.  

CEO. "Protection of the Environment: Environmental Impact Statement," Code of
Federal Regulations, Office of the Federal Register, National Archives and Records 
Administration, U.S. Government Printing Office, Washington, DC, Revised July 1, 1995.  

40 CFR 1508 CEQ, "Protection of the Environment: Terminology and Index," Code of Federal 
Regulations, Office of the Federal Register, National Archives and Records 
Administration, U.S. Government Printing Office, Washington, DC, Revised July 1, 1995.  

R-2 ',,.  

I ,-------- - .. , . .. . .-v---€---- -



4 

S

Research and Special Programs Administration (DOT), "Transportation: 

Specifications for Packagings," Code of Federal Regulations, Office of the Federal 

Register, National Archives and Records Administration, Washington, DC, 

October 1, 1994.  

U.S. Fish and Wildlife Service (FWS), "Endangered and Threatened Wildlife and 

Plants," Code of Federal Regulations, U.S. Department of the Interior, Washington, DC, 

October 31, 1995.

56 FR 33050 

58 FR 16268 

60 FR 55249 

60 FR 63878 

60 FR 65300 

61 FR 7596 

DOE Order 5400.5 

PL 101-615 

PL 104-134

GENERAL 

ACGIH 1992b

EPA, "National Primary Drinking Water Regulations; Radionuclides," Federal 

Register, Vol. 56, No. 138, U.S. Government Printing Office, Superintendent of 

Documents, Washington, DC, July 18, 1991.  

DOE, "Radiation Protection of the Public and the Environment," Federal Register, 

Vol. 58, No. 56, U.S. Government Printing Office, Superintendent of Documents, 

Washington, DC, March 25, 1993.  

DOE, "Availability of Implementation Plan for the Medical Isotopes Production 

Project: Molybdenum-99 and Related Isotopes Environmental Impact Statement," Federal 

Register, Vol. 60, No. 209, U.S. Government Printing Office, Superintendent of 

Documents, Washington, DC, October 30, 1995.  

DOE, "Record of Decision: Tritium Supply and Recycling Programmatic 

Environmental Impact Statement," Federal Register, Vol. 60, No. 238, U.S. Government 

Printing Office, Superintendent of Documents, Washington, DC, December 12, 1995.  

DOE, "Savannah River Operations Office; Interim Management of Nuclear 

Materials at Savannah River Site," Federal Register, Vol. 60, No. 243, U.S. Government 

Printing Office, Superintendent of Documents, Washington, DC, December 19, 1995.  

FWS, "Endangered and Threatened Wildlife and Plants; Review of Plant and Animal 

Taxa that are Candidates for Listing as Endangered or Threatened Species," Federal 

Register, Vol. 61, No. 40, U.S. Government Printing Office, Superintendent of Documents, 

Washington, DC, February 28, 1996.  

DOE, "Radiation Protection of the Public and the Environment," Office of 

Environment, Safety and Health, Washington, DC, January 7, 1993.  

Public Law 101-615-101st Cong. 2d sess., "Hazardous Materials Transportation 

Uniform Safety Act of 1990," Amended November 16, 1990.  

Public Law 104-134-104th Cong. 2d sess., "USEC Privatization Act," 

April 26, 1996.  

American Conference of Governmental Industrial Hygienists, 1991-1992 Threshold 

Limit Values for Chemical Substances and Physical Agents and Biological Exposure 

Indices, Cincinnati, OH, 1992.

R-3

References

9 CFR 178 

:0 CFR 17



Disposi

ACGIH nda 

AEH 1981a 

AHA 1994a 

AJE 1988a 

AJE 1990a 

AIM 1988a 

AJIM 1988b 

AJI 1993a 

AJIM 1996a 

AJPH 1987a 

Almanac 1993a 

AMA 1994a

American Conference of Governmental Industrial Hygienists, 1992-1993 Threshold 
Limit Values for Chemical Substances and Physical Agents and Biological Exposure 
Indices, Cincinnati, OH, 2nd Printing, n.d.  

Polednak, A.P, "Mortality Among Welders, Including a Group Exposed to Nickel 
Oxides," Archives of Environmental Health, Vol. 36, pp 235-241, 1981.  

American Hospital Association, The 1994 AHA Guide, the Source for Information 
About Hospitals, Health Care Systems, Health Care Organizations, Agencies and 
Providers, Chicago, IL, 1994.  

Checkoway, H., N. Pearce, D.J. Crawford-Brown, and D.L. Cragle, "Radiation 
Doses and Cause-Specific Mortality Among Workers at a Nuclear Materials Fabrication 
Plant," American Journal of Epidemiology, Vol. 127, No. 2, pp 255-266, Johns Hopkins 
University School of Hygiene and Public Health, Baltimore, MD, 1988.  

Gilbert, E.S., S.A. Fry, L.D. Wiggs, G.L. Voelz, D.L. Cragle, and G.R. Petersen, 
"Methods for Analyzing Combined Data from Studies of Workers Exposed to Low Doses 
of Radiation," American Journal ofEpidemiology, Vol. 131, pp 917-927, 1990.  

Carpenter, A.V., W.D. Flanders, E.L. Frome, W.G. Tankersley, and S.A. Fry, 
American Journal ofindustrial Medicine, Vol. 13, pp 351-362, Alan R. Liss, Inc., 1988.  

Cragle, D.L., R.W. McLain, M1R Qualters, J.L.S. Hickey, G.S. Wilkinson, W.G.  
Tankersley, and C.C. Lushbaugh, "Mortality Among Workers at a Nuclear Fuels 
Production Facility," American Journal of Industrial Medicine, Vol. 14, pp 379-401, Alan 
R. Liss, Inc., 1988.  

Wing, S., C.M. Shy, J.L. Wood, S. Wolf, D.L. Cragle, W. Tankersley, and E.L. Frome, 
"Job Factors, Radiation and Cancer Mortality at Oak Ridge National Laboratory: Follow
up through 1984," American Journal ofIndustrial Medicine, Vol. 23, pp 265-279, Wiley
Liss, Inc., 1993.  

Loomis, D.P. and S.H. Wolf, "Mortality of Workers at a Nuclear Materials 
Production Plant at Oak Ridge, Tennessee, 1947-1990," American Journal of Industrial 
Medicine, Vol. 29, pp 131-141, 1996.  

Carpenter, A.V., W.D. Flanders, E.L. Frome, P.Cole, and S.A. Fry, "Brain Cancer and 
Nonoccupational Risk Factors: A Case-Control Study Among Workers at Two Nuclear 
Facilities," American Journal of Public Health, Vol. 77, No. 9, pp 1180-1182, September 
1987.  

The 1993 Information Please Almanac Atlas and Yearbook, Houghton Mifflin 
Company, Boston, MA, 46th Edition, 1993.  

American Medical Association, Physician Characteristics and Distribution in the 
U.S., Department of Physicians Data Services, Division of Survey & Data Resources, 
Milwaukee, WI, 1994.

R-4

tion of Surplus Highly 
d Uranium Final EISEnriche



References

AN 1988a 

AOEH 1992a 

Battelle 1977a 

BEA 1995a 

BEA 1995c 

BJIM 1985a

BW 1974a 

BW 1994a 

BW 1995b:1 

BW 1995b:2 

BW 1996a:1 

BW EPA 1995a 

BW Fire 1995a 

BW NRC 1986a

Albers, S.W., et al., "Neurological Abnormalities Associated with Remote 

Occupational Elemental Mercury Exposure," Annals of Neurology, Vol. 24, pp 651-659, 
1988.  

Cragle, D.L., S.M. Wells, and W.G. Tankersley, "An Occupational Morbidity Study 

of a Population Potentially Exposed to Epoxy Resins, Hardeners and Solvents," Applied 

Occupational and Environmental Hygiene, Vol. 7, pp 826-834, 1992.  

Rhoades, R.E., An Overview of Transportation in the Nuclear Fuel Cycle, BNWL

2066, UC-71, prepared under Contract EY-76-C-06 1830 by Pacific Northwest 

Laboratories for Energy Research and Development Administration, May 1977.  

DeWitt, N., "Economic Area Codes and Documentation," BE-61, Bureau of 

Economic Analysis, Washington, DC, February 1995.  

DeWitt, N., "Regional Input Output Modeling System," Bureau of Economic 

Analysis, Washington, DC, May 12, 1995.  

Checkoway, H., R.M. Mathew, C.M. Shy, I.E. Watson, Jr., W.G. Tankersley, S.H.  

Wolf, J.C. Smith, and S. A. Fry, "Radiation, Work Experience, and Cause Specific 

Mortality Among Workers at an Energy Research Laboratory," British Journal of 

Industrial Medicine, Vol. 42, pp 525-533, 1985.  

Babcock & Wilcox (B&W), Environmental Report Babcock & Wilcox Commercial 

Nuclear Fuel Plant, Lynchburg, Virginia, BAW-1412, December 1974.  

B&W, Groundwater Monitoring Report for the Final Effluent Ponds Summary for 

1993, Naval Nuclear Fuel Division, Lynchburg, VA, June 10, 1994.  

Olsen, A., "Data Gathering," EIS request for information provided by Nuclear 

Regulatory Commission Licensing Representative, Babcock & Wilcox, VA, 1995.  

Olsen, A., "Site Update on Original Data Gathering," EIS request for information 
provided by NRC Licensing Representative, Babcock & Wilcox, VA, June 26, 1995.  

Morcom, B.L., "Clarification of Supplemental Environmental Assessment Water and 

Soil Data," EIS request for information provided by Manager, Industrial Engineering, 

Babcock & Wilcox, Naval Nuclear Fuel Division, Lynchburg, VA, March 1996.  

B&W, 'Toxic Chemical Release Inventory Reporting Form-Form R," prepared as 

required by Section 313 of SARA, Title IEl, for the U.S. Environmental Protection Agency, 
1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Babcock & 

Wilcox," Lynchburg, VA, 1995.  

NRC, Environmental Assessment for Renewal of Materials License No. SNM-778 

Babcock and Wilcox, Lynchburg Research Center, NUREG-1227, Office of Nuclear 

Material Safety and Safeguards, U. S. Nuclear Regulatory Commission, Washington, DC, 
December 1986.

R-5



Disposition of Surplus Highly 
Enriched Uranium Final EIS

BW NRC 1991a 

BW NRC 1995a 

BW Police 1995a 

BW School 1995a 

BW USDA 1977a 

BW USDA 1979a 

Census 1982c 

Census 1982d 

Census 1982j 

Census 1982k 

Census 1983b 

Census 1983c

NRC, Environmental Assessmentfor Renewal of Special Nuclear Material License 
No. SNM-42, Babcock & Wilcox Company, Naval Nuclear Fuel Division, Lynchburg, 
Virginia, prepared by Office of Nuclear Material Safety and Safeguards, Division of 
Industrial and Medical Nuclear Safety, Washington, DC, August 1991.  

NRC, Supplemental Environmental Assessment for Renewal of Special Nuclear 
Material License No. SNM-42, Babcock & Wilcox Company, Naval Nuclear Fuel Division, 
Lynchburg, Virginia, Docket No. 70-27, prepared by Office of Nuclear Material Safety and 
Safeguards, Division of Industrial and Medical Nuclear Safety, Washington, DC, June 
1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Babcock & 
Wlcox, Lynchburg, VA," 1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Babcock & 
Wilcox, Lynchburg, VA," 1995.  

Soil Conservation Service, Soil Survey of Campbell County and City of Lynchburg, 
Virginia, in cooperation with Virginia Polytechnic Institute and State University, 
Blacksburg, VA, 1977.  

U.S. Geological Survey, "Important Farmlands, Campbell County, Virginia," (map), 
base source U.S. Geological Survey (1963 to 1968 and 1976), U.S. Department of 
Agriculture, Soil Conservation Service, Campbell County, VA, January 1979.  

Bureau of the Census, 1980 Census of Population and Housing Summary of 
Population and Housing Characteristics-South Carolina, U.S. Department of 
Commerce, Economics and Statistical Administration, Washington, DC, August 1982.  

Bureau of the Census, 1980 Census of Population and Housing Summary of 
Population and Housing Characteristics-Tennessee, U.S. Department of Commerce, 
Economics and Statistical Administration, Washington, DC, August 1982.  

Bureau of the Census, 1980 Census of Population and Housing Summary of 
Population and Housing Characteristics-Georgia, U.S. Department of Commerce, 
Economics and Statistical Administration, Washington, DC, August 1982.  

Bureau of the Census, 1980 Census of Population and Housing Summary of 
Population and Housing Characteristics-Virginia, U.S. Department of Commerce, 
Economics and Statistical Administration, Washington, DC, August 1982.  

Bureau of the Census, 1980 Census of Population Characteristics of the Population 
General Social and Economic Characteristics-South Carolina, U.S. Department of 
Commerce, Economics and Statistical Administration, Washington, DC, August 1983.  

Bureau of the Census, 1980 Census of Population Characteristics of the Population 
General Social and Economic Characteristics-Georgia, U.S. Department of Commerce, 
Economics and Statistical Administration, Washington, DC, August 1983.



SReferences

Census 1983q 

Census 1983r 

Census 1990a 

Census 1991a 

Census 1991b 

Census 1991c 

Census 199Lu 

Census 1992a 

Census 1993a 

Census 1993b 

Census 1993c 

Census 1993d 

Census 1993e

Bureau of the Census, 1980 Census of Population Characteristics of the Population 

General Social and Economic Characteristics-Tennessee, U.S. Department of 

Commerce, Economics and Statistical Administration, Washington, DC, August 1983.  

Bureau of the Census, 1980 Census of Population Characteristics of the Population 

General Social and Economic Characteristics-Virginia, U.S. Department of Commerce, 

Economics and Statistical Administration, Washington, DC, August 1983.  

Bureau of the Census, County and City Data Book, U.S. Department of Commerce, 

Economics and Statistical Administration, Washington, DC, 1990.  

Bureau of the Census, 1990 Census ofPopulation and Housing Summary Population 

and Housing Characteristics-Georgia, 1990 CPH-1-12, U.S. Department of Commerce, 

Economics and Statistical Administration, Washington, DC, August 1991.  

Bureau of the Census, 1990 Census of Population and Housing Swnmary Population 

and Housing Characteristics-South Carolina, 1990 CPH-1-42, U.S. Department of 

Commerce, Economics and Statistical Administration, Washington, DC, August 1991.  

Bureau of the Census, 1990 Census of Population and Housing Swmmary Population 

and Housing Characteristics-Tennessee, 1990 CPH-1-44, U.S. Department of 

Commerce, Economics and Statistical Administration, Washington, DC, August 1991.  

Bureau of the Census, 1990 Census of Population and Housing Summary Population 

and Housing Characteristics-Virginia, U.S. Department of Commerce, Economics and 

Statistical Administration, Washington, DC, August 1991.  

Bureau of the Census, 1990 Census of Population and Housing Equal Employment 

Opportunity, database, U.S. Department of Commerce, Economics and Statistics 

Administration, Washington, DC, September 1992.  

Bureau of the Census, "1992 Population Estimates for States, Counties, MCD's and 

Incorporated Places (Database)," U.S. Department of Commerce, Economics and 

Statistical Administration, Washington, DC, 1993.  

Bureau of the Census, 1990 Census of Population Social and Economic 

Characteristics-Tennessee, U.S. Department of Commerce, Economics and Statistical 

Administration, Washington, DC, September 1993.  

Bureau of the Census, 1990 Census of Population Social and Economic 

Characteristics-South Carolina, U.S. Department of Commerce, Economics and 

Statistical Administration, Washington, DC, September 1993.  

Bureau of the Census, 1990 Census of Population Social and Economic 

Characteristics-North Carolina, U.S. Department of Commerce, Economics and 

Statistical Administration, Bureau of the Census, Washington, DC, September 1993.  

Bureau of the Census, 1990 Census of Population Social and Economic 

Characteristics-Georgia, U.S. Department of Commerce, Economics and Statistical 

Administration, Washington, DC, September 1993.

R-7



Disposition of Surplus Highly 
Enriched Uranium Final EIS

Census 1993g 

Census 1993h 

Census 1993s 

Census 1994o 

DHHS 1992a 

DOC 1990c 

DOC 1990d 

DOC 1994j 

DOC 1995a 

DOE 1985a 

DOE 1991h

DOE 1991j

Bureau of the Census, 1990 Census of Population Social and Economic 
Characteristics-Virginia, U.S. Department of Commerce, Economics and Statistical 
Administration, Washington, DC, September 1993.  

Bureau of the Census,1990 Census of Population Social and Economic 
Characteristics-West Virginia, U.S. Department of Commerce, Economics and Statistical 
Administration, Washington, DC, September 1993.  

Bureau of the Census, 1990 Census of Population and Housing Summary Tape File,.  
database (A3), U.S. Department of Commerce, Washington, DC, 1993.  

Bureau of the Census, County and City Data Book 1994, U.S. Department of 
Commerce, Economics and Statistical Administration, Washington, DC, 12th Edition, 
August 1994.  

U.S. Department of Health and Human Services, Sixth Annual Report on 
Carcinogens, Summary 1991, prepared under Contract N01 ES 3 5025 for the National 
Institute of Environmental Sciences, Research Triangle Park, NC, by Technical Resources, 
Inc., Rockville, MD, 1992.  

U.S. -Department of Commerce (DOC), BEA Regional Projections to 2040, 
Volume 3: BEA Economic Areas, Projections Branch, Regional Economic Analysis 
Division, Bureau of Economic Analysis, Washington, DC, October 1990.  

DOC, BEA Regional Projections to 2040: Volume 1: States, Projections Branch, 
Regional Economic Analysis Division, Bureau of Economic Analysis, Washington, DC, 
June 1990.  

Campbell, P. R., Population Projections for States, by Age, Sex, Race and Hispanic 
Origin: 1993-2020, P25-11 11, U.S. Department of Commerce, Economics and Statistics 
Administration, Washington, DC, March 1994.  

Bureau of Economic Analysis, REIS - Regional Economic Information System 1969
1993 (CD-ROM), U.S. Department of Commerce, Economics and Statistics 
Administration, Regional Economic Measurement Division, Washington, DC, May 1995.  

DOE, Department of Energy National Environmental Research Parks, DOE/ 
ER-0246 Office of Energy Research, Office of Health & Environmental Research, 
Washington, DC, August 1985.  

Martin Marietta Energy Systems (MMES), Integrated Data Base for 1991: U.S.  
Spent Fuel and Radioactive Waste Inventories, Projections, and Characteristics, DOE/ 
RW-0006, prepared under Contract DE-AC05-840R 21400 by Oak Ridge National 
Laboratory for the U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Office of Environmental Restoration and Waste Management, Washington, 
DC, Revision 7, October 1991.  

DOE, Nuclear Weapons Complex Reconfiguration Site Evaluations, A Report by the
Nuclear Weapons Complex Reconfiguration Site Evaluation Panel, U.S. Department of 
Energy Field Office, San Francisco, CA, October 1991.  

R-8



References

DOE 1992e 

DOE 1992f 

DOE 1993a

DOE 1993c 

DOE 1993c 

DOE 1993g 

DOE 1993n:7 

DOE 1993u 

DOE 1994c 

DOE 1994d

DOE, Environmental and Other Evaluations ofAlternatives for Siting, Constructing, 

and Operating New Production Reactor Capacity, Volume 1: Section 1-10, DOE/NP-0014, 

U.S. Department of Energy, Office of New Production Reactors, Washington, DC, 
September 1992.  

Oak Ridge National Laboratory (ORNL), IntegratedData Baseforl1992: U.S. Spent 

Fuel and Radioactive Waste Inventories, Projections, and Characteristics, DOE/RW-0006, 

prepared under Contract DE-ACO5-84OR 21400 for the U.S. Department of Energy, Office 

of Civilian Radioactive Waste Management, Office of Environmental Restoration and 

Waste Management, Washington, DC, Revision 8, October 1992.  

DOE, U.S. Department of Energy Interim Mixed Waste Inventory Report: Waste 

Streams, Treatment Capacities and Technologies; DOE/NBM-1100, Volume I: Overview, 
Washington, DC, April 1993.  

DOE, U.S. Department of Energy Interim Mixed Waste Inventory Report: Waste 

Streams, Treatment Capacities and Technologies, DOE/NBM-1100, Volume II: Site 

Specific-Illinois through New York, Washington, DC, April 1993.  

DOE, Environmental Restoration and Waste Management Five-Year Plan, Fiscal 

Years 1994-1998, DOEIS-00097PVol.1, U.S. Department of Energy, Washington, DC$ 
January 1993.  

DOE, U.S. Department of Energy Interim Mixed Waste Inventory Report: Waste 

Streams, Treatment Capacities and Technologies, DOE/NBM-1100, Volume IV: Site 

Specific-Ohio through South Carolina, Washington, DC, April 1993.  

DOE, "Compilation of Doses to Workers at DOE Facilities in 1992," 1993.  

Fowler, K. M., G. R. Bilyard, S. A. Davidson, R. J. Jonas, and J. Joseph, Federal 

Environmental Standards of Potential Importance to Operations and Activities at U.S.  

Department of Energy Sites, prepared by Pacific Northwest Laboratory, Richland, WA 

under Contract AC06-76RL 01830 for the U.S. Department of Energy, Assistant Secretary 

for Environment, Safety and Health, Office of Environmental Guidance Air, Water and 
Radiation Division, Washington, DC, June 1993.  

ORNL, Integrated Data Base for 1993: U.S. Spent Fuel and Radioactive Waste 

Inventories, Projections, and Characteristics, DOE/RW-0006, prepared under Contract 

DE-AC05-84OR 21400 by Oak Ridge National Laboratory, Managed by Martin Marietta 

Energy Systems, Inc., for the U.S. Department of Energy, Office of Civilian Radioactive 

Waste Management, Office of Environmental Restoration and Waste Management, 
Washington, DC, Revision 9, December 1994.  

ORNL, Integrated Data Base for 1993: U.S. Spent Fuel and Radioactive Waste 

Inventories, Projections, and Characteristics, DOE/RW-0006, Revision 10, prepared 

under Contract DE-AC05-84OR 21400 by Martin Marietta Energy Systems, Inc., for the 

U.S. Department of Energy, Office of Civilian Radioactive Waste Management, Office of 

Environmental Management, Washington, DC, December 4, 1994.

R-9



Di.  
En 

DC 

DC 

DO

~position of Surplus Highly 
hiched Uranium Final EIS

)E 1994n

)E 1994s

)E 1994u

DOE 1995i 

DOE 1995p

DOE 1995u 

DOE 1995w 

DOE 1995cc

DOE 1995dd 

DOE 1995gg 

DOE 1995kk 

R-10

MMES, "Waste Management Information System (Database)," Version 2.0, 
prepared under Contract DE-AC05-84OR214 Hazardous Waste Remedial Action Program 
for the U.S. Department of Energy, Oak Ridge Reservation, Oak Ridge, TN, March 1994.  

Kelly, D.L., User's Guide for Shipping Type B Quantities of Radioactive and Fissile 
Material, Including Plutonium, in DOT-6M Specification Packaging Configurations, DOE/ 
RL-94-68, prepared by Westinghouse Hanford Company, Richland, WA, for the U.S.  
Department of Energy, Transportation Management Division, Office of Environmental 
Management, September 1994.  

DOE, Department of Energy National Environmental Research Parks, DOE/ER
0246, Office of Energy Research, Office of Health & Environmental Research, 
Washington, DC, July 1994.  

DOE, Final Programmatic Environmental Impact Statement for Tritium Supply and 
Recycling, DOE/EIS-0161, Volume I, Office of Reconfiguration, U.S. Department of 
Energy, Washington, DC, October 1995.  

DOE, Department of Energy Programmatic Spent Nuclear Fuel Management and 
Idaho National Engineering Laboratory Environmental Restoration and Waste 
Management Programs Final Environmental Impact Statement, DOE/EIS-0203-F, 
Volume 1, Appendix C, Office of Environmental Managem6nt, Idaho Operations Office, 
U.S. Department of Energy, Idaho Falls, ID, April 1995.  

DOE, Disposition of Highly Enriched Uranium Obtained from the Republic of 
Kazakhstan Environmental Assessment, DOE/EA-1063, prepared by the U. S. Department 
of Energy, Office of Fissile Materials Disposition, Washington, DC, May 1995.  

DOE, Department of Energy Programmatic Spent Nuclear Fuel Management and 
Idaho National Engineering Laboratory Environmental Restoration and Waste 
Management Programs Final Environmental Impact Statement, DOE/EIS-0203-F, 
Volume 1, Appendix F, Office of Environmental Management, Idaho Operations Office, 
U.S. Department of Energy, Idaho Falls, ID, April 1995.  

DOE, Draft Waste Management Programmatic Environmental Impact Statement for 
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste, DOE/ 
EIS-0200-D, Volume I, August 1995.  

DOE, Draft Waste Management Programmatic Environmental Impact Statement for 
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste, DOE/ 
EIS-0200-D, Volume II, August 1995.  

DOE, "1995 National Mixed Waste Inventory Report (Database)," Office of Waste 
Management and Office of Environmental Restoration, U.S. Department of Energy, 
Washington, DC, November 8, 1995.  

ORNL, Integrated Data Base for 1994: U.S. Spent Fuel and Radioactive Waste 
Inventories, Projections, and Characteristics, DOE/RW-0006, prepared under Contract 
DE-AC05-84OR 21400 by Martin Marietta Energy Systems, Inc., for the U.S. Department 
of Energy, Office of Civilian Radioactive Waste Management, Office of Environmental 
Management, Washington, DC, Revision 11, November 29, 1995.



References

DOE 1996a 

DOE 1996b 

DOE 1996c 

DOE 1996g 

DOE 1996h 

DOJ 1994a 

DOL 1991a 

DOL 1995a 

DOT 1992a' 

ED 1982a 

EIA 1993a 

EIA 1994a 

EIA 1995a

DOE, Storage and Disposition of Weapons-Usable Fissile Materials Draft 

Programmatic Environmental Impact Statement, DOE/EIS-0229-D, U.S. Department of 

Energy, Office of Fissile Materials Disposition, MD-4, Washington, DC, February 1996.  

DOE, Draft Programmatic Environmental Impact Statement for Stockpile 

Stewardship and Management, DOE/EIS-0236, U.S. Department of Energy, Office of 

Reconfiguration, DP-25, Washington, DC, February 1996.  

DOE, "Openness Press Conference Fact Sheets-Highly Enriched Uranium Excess 

to National Security Needs Locations and Forms," U.S. Department of Energy, 

February 6, 1996.  

DOE, Final Environmental Impact Statement on a Proposed Nuclear Weapons 

Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel, DOE/ 

EIS-0218F, Volume 1, U.S. Department of Energy, Assistant Secretary for Environmental 

Management, Washington, DC, February 1996.  

DOE, Medical Isotopes Production Project: Molybdenum-99 and Related Isotopes 

Draft Environmental Impact Statement, DOE/EIS-0249D, U.S. Department of Energy, 

Office of Nuclear Energy, Science and Technology, Washington, DC, December 1995.  

Federal Bureau of Investigation, Crime in the United States 1993, U. S. Department 

of Justice, Washington, DC, December 4, 1994.  

Department of Labor, Local Area Unemployment Statistics Annual Averages for 

1990, Bureau of Labor Statistics, Washington, DC, 1991.  

DOL, Local Area Unemployment Statistics Annual Averages for 1994, Bureau of 

Labor Statistics, Washington, DC, May 18, 1995.  

Department of Transportation, Airport Activity Statistics of Certificated Route Air 

Carriers - 12 Months Ending December 31, 1992, AD-A269 042, U.S. Department of 

Transportation, Federal Aviation Administration, Research and Special Programs 

Administration, Washington, DC, December 31, 1992.  

Johnson, C.J., "Environmental and Health Effects of the Nuclear Industry and 

Nuclear Weapons: ACurrent Evaluation," Ecology ofDisease, Vol. 1, Nos. 2/3,pp 135-152, 

Pergamon Press, Ltd., Great Britain, 1982.  

Energy Information Administration (EIA), Domestic Uranium Mining and Milling 

Industry 1992, Office of Coal Nuclear Electric and Alternate Fuels, U.S. Department of 

Energy, Washington, DC, December 1993.  

EIA, World Nuclear Outlook 1994, Office of Coal Nuclear Electric and Alternate 

Fuels, U.S. Department of Energy, Washington, DC, December 1994.  

EIA, World Nuclear Outlook 1995, DOE/EIA-0436(95), Office of Coal, Nuclear, 

Electric, and Alternate Fuels, U.S. Department of Energy, Washington, DC, 

December 1995.

R-11



Disposition of Surplus Highly 
Enriched Uranium Final EIS 

EIA 1995b EIA, Uranium Industry Annual 1994, DOE/EIA-0478(94), Office of Coal, Nuclear, 
Electric, and Alternate Fuels, U.S. Department of Energy, Washington, DC, July 1995.  

EMAR 1987a Grady, S., R. Braid, J. Bradburg, and C. Kerley, "Socioeconomic Assessment of Plant 
Closure: Three Case Studies of Large Manufacturing Facilities," Environmental Impact 
Assessment Review, pp 7:151-165, 1987.  

EPA 1974a EPA, Information on Levels of Environmental Noise Requisite to Protect Public 
Health and Welfare with.an Adequate Margin of Safety, EPA-550/9-74-004, Office of Noise 
Abatement and Control, Arlington, VA, March 1974.  

EPA 1979a EPA, Radiological Impact Caused by Emissions of Radionuclides into Air in the 
United States, Preliminary Report, U.S. Environmental Protection Agency, Office of 
Radiation Programs (ANR-460), Washington, DC, August 1979.  

EPA 1993a EPA, Drinking Water Regulations and Health Advisories, Office of Water, U.S.  
Environmental Protection Agency, Washington, DC, May 1993.  

EPA 1994a EPA, Health Effects Assessment Summary Table FY 1994 Supplement No.2, EPA 
540/R-94/114, U.S. Environmental Protection Agency, Office of Solid Waste and 
Emergency Response, Washington, DC, November 1994.  

Epidemiology 1995a Dupree, E.A., J.P. Watkins, J.N. Ingle, P.W. Wallace, C.M. West, and W.G.  
Tankersley, "Lung Cancer Risk and Uranium Dust Exposure in Four Uranium Processing 
Operations," Epidemiology, Vol. 6, pp 370-375, 1995.

ER 1980a 

GE 1995b

GE NRC 1984a 

HNUS 1995a 

IARC 1984a

Polednak, A.P., "Mortality Among Men Occupationally Exposed to Phosgene in 
1943-1945," Environ Research, Vol. 22, pp 357-367, Academic Press, Inc., 1980.  

Foleck, R.H.D., "NRC License Application and the Current NRC License SNM
1097," compilation of data submitted by Senior Licensing Specialist, Fuels and Facility 
Licensing, General Electric Nuclear Energy Production, Wilmington, NC, March 1995.  

NRC, Environmental Impact Appraisal for Renewal of Special Nuclear Material 
License No. SNM-1097, General Electric Company, Wilmington Manufacturing 
Department, Docket No. 70-1113, NUREG-1078, prepared by Office of Nuclear Material 
Safety and Safeguards, U.S. Nuclear Regulatory Commission, June 1984.  

Halliburton NUS Corporation, Health Risk Data for the Draft Programmatic 
Environmental Impact Statement for Tritium Supply and Recycling (DOE/EIS-0161, 
October 1995), prepared for the U. S. Department of Energy, DP-43, Washington, DC, 
February 1995.  

Cragle, D.L., D.R. Hollis, T.H Newport, and C.M. Shy, "A Retrospective Cohort 
Mortality Study Among Workers Occupationally Exposed to Metallic Nickel Powder at the 
Oak Ridge Gaseous Diffusion Plant," Nickel in the Human Environment, IARC Scientific 
Publications No. 53, Editorial Board: F.W. Sunderman, Jr. Editor-in-Chief, A. Aitio, A.  
Berlin, C. Bishop, E. Buringh, W. Davis, M. Gounar, P.C. Jacquignon, E. Mastromatteo, 
J.P. Rigaut, C. Rosenfeld, R. Saracci, and A. Sors. International Agency for Research on 
Cancer, Lyon, Oxford University Press, New York, 1984.

R-12



References

ICBO 1994a 

ICRP 1991a 

ICSSC 1985a 

JAMA I991a 

JOM 1979a 

IOM 1981a

IOM 1984a 

3OM 1987a 

LCC 1995a:1 

McNally 1985a 

McNally 1992a 

NAS 1990a 

NCDC 1995a 

NCRP 1987a

International Conference of Building Officials, 1994 Uniform Building CodeTu, 
Whittier, CA, copyright ©1994. Reproduced with the permission of the publisher, the 
International Conference of Building Officials.  

Smith, H. (Editor), 1990 Recommendations of the International Commission on 

Radiological Protection, ICRP Publication 60, published for The International 
Commission on Radiological Protection by Pergamon Press, NY, 1991.  

Hays, W. W., An Introduction to Technical Issues in the Evaluation of Seismic 

Hazards for Earthquake-Resistant Design, ICSSC TR-6, prepared for use by Interagency 

Committee on Seismic Safety in Construction for the Department of the Interior, U. S.  
Geological Survey, Reston, VA, 1985.  

Jablon, S., Z. Hrubec, J.D. Boice, Jr., "Cancer in Populations Living Near Nuclear 
Facilities," Journal of the American MedicalAssociation, Vol. 265, No. 11, pp 1403-1407, 
March20, 1991.  

Hadjimichael, C.C., A.M. Ostfeld, D.A. D'Atri, et al., "A Long-Term Mortality 
Study of Workers Occupationally Exposed to Metallic Nickel at the Oak Ridge Gaseous.  

Diffusion Plant," Journal of Occupational Medicine, Vol. 21, pp 799-806, 1979.  

Polednak, A.P. and E.L. Frome, "Mortality Among Men Employed Between 1943 
and 1947 at a Uranium-Processing Plant," Journal of Occupational Medicine, Vol. 23, No.  
3, pp 169-178, March 1981.  

Cragle, D.L., D.R. Hollis, I.R. Qualters, W.G. Tankersley, and S.A. Fry, "A Mortality 

Study of Men Exposed to Elemental Mercury," Journal of Occupational Medicine, Vol. 26, 
No. 11, pp 817-821, November 1984.  

Carpenter, A.V., W.D. Flanders, E.L. Frome, D.J Crawford-Brown, and S.A. Fry, 

"CNS Cancers and Radiation Exposure: A Case-Control Study Among Workers at Two 

Nuclear Facilities," Journal of Occupational Medicine, Vol. 29, No. 7,601-604, July 1987.  

Lynchburg Chamber of Commerce, 'Tublic Transportation Service to the Babcock 
& Wilcox Facility," personal communication, April 25, 1995.  

Rand McNally, Handy Railroad Atlas of the United States, 1985.  

Rand McNally, RoadAtlas, 68th Edition, 1992.  

Committee on the Biological Effects of Ionizing Radiations, Health Effects of 

Exposure to Low Levels of Ionizing Radiation BEIR V, Board of Radiation Effects 

Research, Commission on Life Sciences, Ngtional Academy of Sciences and National 
Research Council, National Academy Press, Washington, DC, 1990.  

National Climatic Data Center, National Weather Service Station Airways Surface 
Observations Digital Data for 1994, Asheville, NC, 1995.  

National Council on Radiation Protection and Measurements, Ionizing Radiation 

Exposure of the Population of the United States, Pergamon Press, Elmsford, NY, 
September 1, 1987.

R-13



Disposition of Surplus Highly 
Enriched Uranium Final EIS

NF DEC nda 

NF EPA 1994a 

NF FEMA 1984a 

NF FEMA 1985a 

NF Fire 1995a 

NF NRC 1991a 

NF Police 1995a 

NF School i995a 

NF USDA 1985a 

NF USDA 1995a:1 

NFS 1995b:1 

NFS 1995b:2 

NFS 1996a:1 

NIOSH 1988a

Tennessee Air Pollution Control Board, "Operating Permit Issued Pursuant to 
Tennessee Air Quality Act, Issued to Nuclear Fuel Services," compilation of data 1981 
through 1994, Department of Environment and Conservation, Nashville, TN, n.d.  

Nuclear Fuel Services, Inc., "Toxic Chemical Release Inventory Reporting Form
Form R," prepared as required by Section 313 of SARA, Title III, United States 
Environmental Protection Agency, Washington, DC, 1994.  

Federal Emergency Management Agency, "Flood Insurance Study Unicoi County 
Tennessee (Unincorporated Areas)," Washington, DC, July 3, 1984.  

Federal Emergency Management Agency, "Flood Insurance Rate Map, Unicoi 
County Tennessee (Unincorporated Areas)," Washington, DC, January 3, 1985.  

"Statistical Data for Regional Economic Area/Region of Influence, Nuclear Fuel 
Services, Inc., Erwin, TN," 1995.  

NRC, Environmental Assessment for Renewal of Special Nuclear Material License 
No. SNM-124, Nuclear Fuel Services, Inc., Erwin Plant, Erwin, Tennessee, prepared by 
Office of Nuclear Material Safety and Safeguards, Division of Industrial and Medical 
Nuclear Safety, Washington, DC, August 1991.  

"Statistical Data for Regional Economic Area/Region of Influence, Nuclear Fuel 
Services, Inc., Erwin, TN," 1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Nuclear Fuel 
Services, Inc., Erwin, TN," 1995.  

McCowan, C., Soil Survey of Unicoi County, Tennessee,- prepared by U. S.  
Department of Agriculture, Soil Conservation Service in cooperation Forest Service and 
Tennessee Agricultural Experiment Station, 1985.  

Hartgrove, N., "Land-Use and soil condition at Nuclear Fuel Services," request for 
information provided by Nathan Hartgrove, Soil Scientist, U.S. Department of 
Agriculture, 1995.  

Maxin, A. M., "Bi-Annual Effluent Monitoring Report January - June 1994," EIS 
request for information provided as Attachments A and B in letter dated August 29, 1994 
to Stewart D. Ebneter, Regional Administrator, U. S. Nuclear Regulatory Commission, 
Atlanta, GA, from Vice President Safety and Regulatory, Nuclear Fuel Services, Inc., 
Erwin, TN, 1995.  

Brandon, N., "Data Gathering," EIS request for information provided by Norman 
Brandon, NRC Licensing Representative, Nuclear Fuel Services, Erwin, TN, June 1, 1995.  

Grimaud, G., "Seismic Loading from the Southern Building Code," EIS request for 
information provided by Nuclear Fuel Services, Engineering Section Manager, Erwin, TN, 
February 16, 1996.  

Thun, M.J., S. Schober, L. Stayner, and V. Wells, Health Hazard Evaluation Report 
Nuclear Fuel Services, Erwin, Tennessee, HETA 86-381-1934, prepared by the U.S.

R-14



References

NIOSH 1990a 

NIOSH 1994a 

NOAA 1994b 

NOAA 1994c 

NRC 1977b 

NRC 1979b 

NRC 1986a 

NRC 1987b

NRC 1987d 

NRC 1991a

Department of Health and Human Services, Public Health Service Centers for Disease 

Control, National Institute for Occupational Safety and Health, Washington, DC, 

October 1988.  

National Institute for Occupational Safety and Health, Pocket Guide to Chemical 

Hazards, Publication No. 90-117, prepared by the U.S. Department of Health and Human 

Services, Public Health Service Centers for Disease Control, National Institute for 

Occupational Safety and Health, Washington, DC, June 1990.  

National Institute for Occupational Safety and Health, Pocket Guide to Chemical 

Hazards, Publication No. 94-116, prepared by the U.S. Department of Health and Human 

Services, Cincinnati, OH, June 1994.  

National Oceanic and Atmospheric Administration (NOAA), Local Climatological 

Data Annual Summaries for 1993, Part I-Eastern Region, National Environmental 

Satellite, Data, and Information Service, National Climatic Data Center, Asheville, 
NC, 1994.  

NOAA, Local Climatological Data Annual Summaries for 1993, Part II-Southern 

Region, National Environmental Satellite, Data, and Information Service, National 

Climatic Data Center, Asheville, NC, 1994.  

NRC, Regulatory Guide 1.109 Calculation of Annual Doses to Man from Routine 

Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR 50, 

Appendix I, prepared by the Office of Standards Development, U.S. Nuclear Regulatory 

Commission, Washington, DC, October 1977.  

NRC, Regulatory Guide 3.34: Assumptions Used for Evaluating the Potential 

Radiological Consequences of Accidental Nuclear Criticality in a Uranium Fuel 

Fabrication Plant, U.S. Nuclear Regulatory Commission, Office of Standards 

Development, Washington, DC, Revision 1, July 1979.  

Ramsdell, J.V. and G.L. Andrews, Tornado Climatology of the Contiguous United 

States, NUREG/CR-4461, prepared by Pacific Northwest Laboratory, Richland, WA, for 

the U.S. Nuclear Regulatory Commission, Washington, DC, 1986.  

Fischer, L.E., C.K. Chou, M.A. Gerhard, C.Y. Kimura, R.W. Martin, R.W. Mensing, 

M.E. Mount, and M.C. Witte, Shipping Container Response to Severe Highway and 

Railway Accident Conditions, NUREG/CR-4829 UCID-20733 Vol. 1 RT, Main Report, 

prepared by Lawrence Livermore National Laboratory, Livermore, CA, for Division of 

Reactor System Safety, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory 

Commission, Washington, DC, February 1987.  
1 

Gotchy, R.L., Potential Health and Environmental Impacts Attributable to the 

Nuclear and Coal Fuel Cycles, NUREG-0332, Final Report, U.S. Nuclear Regulatory 

Commission, Office of Nuclear Reactor Regulation, Washington, DC, June 1987.  

NRC, Generic Environmental Impact Statement for License Renewal of Nuclear 

Plants, NUREG-1437, Volume 1, Division of Safety Issue Resolution, Office of Nuclear 

Regulatory Research, U.S. Nuclear Regulatory Commission, Washington, DC, 
August 1991.  

R-15



Disposition of Surplus Highly 
Enriched Uranium Final EIS

NRC 1995b 

OR City 1985a 

OR DOE 1989a 

OR DOE 1989b 

OR DOE 1990a 

OR DOE 1991c 

OR DOE 1991f 

OR DOE 1992c 

OR DOE 1993a 

OR DOE 1993b 

OR DOE 1993c

Raddatz, C. T. and D. Hagemeyer, Occupational Radiation Exposure at Conimercial 

Nuclear Power Reactors and Other Facilities, 1993, NUREG-0713-V15, Twenty-Sixth 

Annual Report, Office of Nuclear Regulatory Research, U. S. Nuclear Regulatory 

Commission, Washington, DC, 1995.  

City of Oak Ridge, "Noise," Oak Ridge City Ordinance 7-84, Section 6-504, 

Performance Standards, Oak Ridge, TN, 1985.  

MMES, Oak Ridge Reservation Site Development and Facilities Utilization Plan, 

DOE/OR-885, prepared under Contract DE-AC05-84OR 21400 for the U.S. Department 

of Energy, Oak Ridge Operations Office, Oak Ridge, TN, June 1989.  

MMES, RCRA Groundwater Quality Assessment Plan for Solid Waste Storage 

Area 6.at Oak Ridge National Laboratory, prepared for the U.S. Department of Energy, 
Oak Ridge Operations Office, Oak Ridge, TN, 1989.  

MMES, Oak Ridge Reservation Environmental Report for 1989, ES/ESH-13/V1, 
Volume 1, prepared under Contract DE-AC05-84OR21400 by the Office of Environmental 

Compliance Documentation and Environmental Management Staff for the U.S.  

Department of Energy, Oak Ridge, TN, October 1990.  

DOE, Oak Ridge Reservation Nuclear Weapons Complex Reconfiguration Site 
Proposal, Executive Summary, Oak Ridge, TN, 1991.  

MMES, Oak Ridge Reservation Site Development and Facilities Utilization Plan 

1990 Update, DOE/OR-885/Rl, prepared under Contract DE-AC05-84OR 21400 by Site 

and Facilities Planning, for the U.S. Department of Energy, Oak Ridge Operations, Oak 
Ridge, TN, June 1991.  

DOE, Oak Ridge Reservation Environmental Report for 1991, Volume 1, ES/ESH
22/V1, prepared under Contract DE-AC05-84OR 21400 by Environmental, Safety and 

Health Compliance and Environmental Management Staffs of the Oak Ridge Y-12 Plant, 

Oak Ridge National Laboratory, and Oak Ridge K-25 Site, for the U.S. Department of 
Energy, Oak Ridge, TN, October 1992.  

DOE, Oak Ridge Reservation Environmental Report for 1992, Volume 1, ES/ESH

311V1, prepared under Contract DE-AC05-84OR 21400 by Environmental, Safety and 

Health Compliance and Environmental Management Staffs of the Oak Ridge Y-12 Plant, 
Oak Ridge National Laboratory, and Oak Ridge K-25 Site, for the U.S. Department of 
Energy, Oak Ridge, TN, June 1993.  

DOE, Oak Ridge Reservation Environmental Report for 1992, Volume 2, ES/ESH

31NV2, prepared under Contract DE-AC05-840R 21400 by Environmental, Safety and 

Health Compliance and Environmental Management Staffs of the Oak Ridge Y-12 Plant, 

Oak Ridge National Laboratory, and Oak Ridge K-25 Site, for the U.S. Department of 
Energy, Oak Ridge, TN, June 1993.  

MMES, Tornado Special Study Report, ES/ESH-35, prepared under Contract DE

ACO5-84OR 21400 by Martin Marietta Energy System for the U.S. Department of Energy, 
Oak Ridge, TN, June 14, 1993.

R-16



References

OR DOE 1994b 

OR DOE 1994c 

OR DOE 1994d 

OR DOE 1994f 

OR DOE 1995e:1 
9 

OR DOE 1995f 

OR DOE 1995g 

OR Fire 1995a 

OR FWS 1992b 

OR LMES 1995a 

OR LMES 1995b 

OR LMES 1995c

DOE, Draft Site Treatment PlanforMixed Wastes on the U.S. Department of Energy 

Oak Ridge Reservation, DOEIOR-2016N4, Volume IV, Oak Ridge, TN, August 1994.  

DOE, Oak Ridge Reservation Annual Site Environmental Report for 1993, Volume 

1, ES/ESH-47, prepared under Contract DE-AC05-84OR 21400 by Environmental, Safety 

and Health Compliance and Environmental Management Staffs of the Oak Ridge Y-12 

Plant, Oak Ridge National Laboratory, and Oak Ridge K-25 Site, for the U.S. Department 

of Energy, Oak Ridge, TN, November 1994.  

DOE, Environmental Assessment for the Proposed Interim Storage of Enriched 

Uranium Above the Maximum Historical Storage Level at the Y-12 Plant, Oak Ridge, 

Tennessee, DOE/EA-0929, U.S. Department of Energy, Oak Ridge, TN, September 1994.  

MMES, Environmental Monitoring and Surveillance on the Oak Ridge Reservation: 

1993 Data, ES/ESH-48, Martin Marietta Energy Systems, Inc., for the U.S. Department of 

Energy, Oak Ridge, TN, December 1994.  

Trischman, S. (EM-321), "Low-Level Waste Disposal Assumption," memorandum 

from Steve Trischman, Program Manager, Oak Ridge/Chicago Operations Division, Office 

of Eastern Waste Management Operations Environmental Management to K. Gandee, 

MD-1, U.S. Department of Energy, Washington, DC, May 24, 1995.  

HSW Environmental Consultants, Inc., Calendar Year 1994 Groundwater Quality 

Report for the Bear Creek Hydrogeologic Regime: Part I - 1994 Groundwater Quality 

Data and Calculated Rate of Contaminant Migration, Y/SUB/95-EAQIOC/1/P1, prepared 

for Lockheed Martin Energy Systems, Oak Ridge Reservation, Oak Ridge, TN, 

February 1995.  

DOE, Proposed Site Treatment Plan for Mixed Waste on the U.S. Department of 

Energy Oak Ridge Reservation, DOEIOR-2030, Volumes 1 and 2, April 1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Oak Ridge 

Reservation, Oak Ridge, TN," 1995.  

Widlak, J., "Status Update on Possible Occurrence of Threatened and Endangered 

Species on the Oak Ridge Reservation," PEIS request for information provided by U.S.  

Fish and Wildlife Service, 1992.  

Lockheed Martin Energy Systems, Inc., (LMES), HEU to LEU Conversion and 

Blending Facility UF6 Blending Alternative to Produce LEU UF6 for Commercial Use, Y/ 

ES-063/R2, Nuclear Materials Disposition Program Office, Y-12 Plant Defense Programs, 

Oak Ridge, TN, September 1995.  

LMES, lIEU to LEU Conversion and Blending Facility UNH Blending Alternative 

to Produce LEU UNH for Commercial Use, Y/ES-064/R2, Nuclear Materials Disposition 

Program Office, Y-12 Plant Defense Programs, Lockheed Martin Energy Systems, Inc., 

Oak Ridge, TN, September 1995.  

LMES, HEU to LEU Conversion and Blending Facility Metal Blending Alternative 

to Produce LEU Oxide for Disposal, Y/ES-062/R2, prepared by Nuclear Materials

R-17



Disposition of Surplus Highly 
Enriched Uranium Final EIS 

Disposition Program Office, Y-12 Plant Defense Programs, Lockheed Martin Energy 
Systems, Inc., Oak Ridge, TN, September 1995.

OR LMES 1995d 

OR MMES 1995a 

OR MMES 1995c 

OR MMES 1995i 

OR NERP 1991a 

OR NERP 1993a 

OR NERP 1993b 

OR NERP nda

LMES, HEU to LEU Conversion and Blending Facility UNH Blending Alternative 
to Produce LEU Oxide for Disposal, Y/ES-097/R0, prepared by Nuclear Materials 
Disposition Program Office, Y-12 Defense Programs, Lockheed Martin Energy Systems, 
Inc., Oak Ridge, TN, September 1995.  

MMES, No Action Alternative and Phaseout Options for Long-Term Storage of 
Highly Enriched Uranium at the Oak Ridge Reservation, Y/ES-064, prepared by the 
Nuclear Materials Disposition Program Office, Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN, January 1995.  

Energy Systems Waste Management Organization, Oak Ridge Reservation Waste 
Management Plan, ES/WM-30, prepared for U.S. Department of Energy, Office of 
Environmental Management, Environmental Restoration and Waste Management 
Programs, Oak Ridge, TN, February 1995.  

MMES, Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement Data for the No Action and Phase Out Alternatives at the Oak Ridge 
Reservation, Nuclear Materials Disposition Program, Office of Defense Programs, Martin 
Marietta Energy Systems, Inc., for the U.S. Department of Energy, Oak Ridge, TN, 
June 1995.  

Cunningham, M. and L. Pounds, Resource Management Plan for the Oak Ridge 
Reservation Volume 28: Wetlands on the Oak Ridge Reservation, Volume 28, ORNL/ 
NERP-5, prepared under Contract DE-AC05-84OR 21400 by Oak Ridge National 
Laboratory, for the Oak Ridge National Environmental Research Park, Environmental 
Sciences Division Publication No. 3765 Office of Health and Environmental Research, 
Oak Ridge, TN, December 1991.  

Pounds, L. R., P. D. Parr, and M. G. Ryon, Resource Management Plan for the Oak 
Ridge Reservation Volume 30: Oak Ridge National Environmental Research Park Natural 
Areas and Reference Areas - Oak Ridge Reservation Environmentally Sensitive Sites 
Containing Special Plants, Animals, and Communities, Draft, ORNL/NERP-8, prepared 
under Contract DE-ACO5-84OR 21400 for Oak Ridge National Environmental Research 
Park, Office of Health and Environmental Research and Environmental Restoration 
Program, Program Interpretation and Administration, Regulatory Compliance Group, Oak 
Ridge, TN, 1993.  

Cunningham, M., L. Pounds, S. Oberholster, P. Parr, L. Edwards, B. Rosensteel, and 
L. Mann, Resource Management Plan for the Oak Ridge Reservation Volume 29: Rare 
Plants on the Oak Ridge Reservation, ORNL/NERP-7, prepared under Contract DE-AC05
840R 21400 by Martin Marietta Energy Systems, Inc., Oak Ridge National Laboratory, for 
the Resource Management Organization and Oak Ridge National Environmental Research 
Park, Office of Health and Environmental Research, Oak Ridge, TN, August 1993.  

Parr, P.D. and J. W. Evans, Resource Management Plan for the Oak Ridge 
Reservation, ORNL/NERP-6, prepared under Contract DE-AC05-840R 21400 by Oak 
Ridge National Laboratory, Environmental Sciences Division, for the U.S. Department of 
Energy, Oak Ridge, TN, n.d.

R-18



References

OR Police 1995a 

OR School 1995a 

OR TT 1993a 

OR TVA 1991a 

OR USGS 1965a 

OR USGS 1975a 

OR USGS 1979a 

OR USGS 1981a 

ORNL 1981a 

ORNL 1981b 

ORNL 1982a 

ORNL 1984b

"Statistical Data for Regional Economic Area/Region of Influence, Oak Ridge 

Reservation, Oak Ridge, TN," 1995.  

"Statistical Data for Regional Economic Area/Region of Influence, Oak Ridge 

Reservation, Oak Ridge, TN," 1995.  

"Survey for Endangered Indiana and Gray Bats Along East Fork Creek," PEIS 

request for information provided by Dr. Michael Harvey, Bat Specialist, Tennessee Tech, 

April 29, 1993.  

Tennessee Valley Authority (TVA), Flood Analyses for Department of Energy Y-12 

ORNL, and K-25 Plants, prepared by Flood Protection Section, subnfitted to Martin 

Marietta Energy Systems, Inc., Interagency Agreement No. DE-AI05-91OR 21979 Flood 

Analyses in Support of Flood Emergency Planning TVA Contract No. TV-83730V, 

December 1991.  

Army Map Service, "Corbin, Kentucky, Tennessee: 1:250 000 scale topographic 

map," U.S. Corps of Engineers for the U.S. Geological Survey, Revised 1965.  

Army Map Service, "Chattanooga, Tennessee: 1:250 000 scale topographic map," 

Revised 1972, U.S. Corps of Engineers for the U.S. Geological Survey, 1975.  

USGS and TVA, "Oak Ridge, Tennessee-1:10 0 000-scale metric topographic 

map," 30x60 Minute Series, N3600-W8400/30x60, produced in cooperation with the U.S.  

Department of the Interior, U.S. Geological Survey, Denver, CO by Tennessee Valley 

Authority, Chattanooga, TN, 1979.  

USGS and TVA, 'Watts Bar Lake, Tennessee--l:100 000-scale metric topographic 

map," 30x60 minute series, N3530-W8400/30x60, produced in cooperation with the U.S.  

Department of the Interior, Geological Survey, Washington, DC by Tennessee Valley 

Authority, Chattanooga, TN, 1981.  

NUS, Environmental and Safety Report for Oak Ridge National Laboratory, ORNL

SUB-41B-38403C, NUS 3892, prepared by NUS Corporation, Rockville, MD, for the Oak 

Ridge National Laboratory, Oak Ridge, TN, September 30, 1981.  

Loar, L. M., L. A. Solomon, and G. F. Cada, Technical Background Information for 

the ORNL Environmental and Safety Report: A Description of the Aquatic Ecology of 

White Oak Creek Watershed and the Clinch River Below Melton Hill Dam, Volume 2, 

Publication No. 1852, ORNL/TM-7509/V2, prepared by Environmental Sciences 

Division, Oak Ridge National Laboratory, Oak Ridge, TN, October 1981.  

Fitzpatrick, F. C., Oak Ridge National Laboratory Site Data for Safety Analysis 

Reports, ORNIJENG/TM-19, prepared under Contract W-7405-eng-26 by Union Carbide 

Corporation, Nuclear Division, Oak Ridge National Laboratory for the U.S. Department of 

Energy, Oak Ridge, TN, 1982.  

Kitchings, J. T. and I. D. Story, Resource Management Plan for U.S. Department of 

Energy, Oak Ridge Reservation, Volume 16, ORNL-6026/V16, prepared under Contract 

DE-AC05-840R 21400 by the Oak Ridge National Laboratory, Oak Ridge, TN, July 1984.

R-19



Disposition of Surplus Highly 
Enriched Uranium Final EIS

ORNL 1988c 

ORNL 1992d 

ORNL 1994a 

ORNL 1994b 

ORR 1991a:4 

ORR 1991a:8 

ORR 1992a:5 

ORR 1993a:4 

ORR 1995a:3 

ORR 1995a:7 

ORR 1995a:8 

ORR 1995a:9

Cadam G. F., R. L. Kroodsma, and P D. Parr, Ecology ofthe Oak Ridge Reservation, 
ORNL/RM-109391V1 and V2, Oak Ridge, TN, 1988.  

ORNL, Human Health Risk Evaluation Methodology forAssessing Risks Associated 
with Environmental Remediation Within the DOE Complex, prepared by Center for Risk 

Management, Oak Ridge National Laboratory, Oak Ridge, TN, for the U.S. Department of 
Energy in preparation for the Programmatic Environmental Impact Statement, August 13, 
1992.  

ORNL, "IRIS Chemicals with Reference Doses and/or Carcinogen Assessments
Database," prepared by Oak Ridge National Laboratory, Oak Ridge, TN for the U.S.  

Department of Energy, Office of Environmental Guidance (EH-231), through October 31, 
1994.  

ORNL, Environmental Regulatory Update Table, prepared by U.S. Department of 
Environmental Guidance (EH-23) from Integrated Risk Information System (IRIS) 
Database, 1994.  

ORR, "Historical/Future ORR & Y-12 Plant Employment," response to PEIS 
datacall by Martin Marietta Energy Systems, Inc., for the U.S. Department of Energy, Oak 
Ridge Operation, Oak Ridge, TN, November 1991.  

Williams, C.K., MMvIES Site Contact, "Meteorological and Climatological Data," 

PEIS request for information supplied by U.S. Department of Energy, Oak Ridge 
Reservation, Oak Ridge, TN, 1991.  

Dougherty, R., MMES Site Contact, "Water Update for the Oak Ridge Reservation," 
PEIS request for information provided by Oak Ridge Reservation, Oak Ridge, TN, 
September 4, 1992.  

Snider, J. D. Y-12 Site Contact, "Updated Waste Generation Data for Oak Ridge 

Reservation," PEIS request for information provided by Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN, August 10, 1993.  

ORR, "Data Resolution Comments," compilation of correspondence with Oak Ridge 
Reservation clarifying data and impacts in the Secondary Fabrication Alternative Data 
Package (OR MMES 1995j), 1995.  

Lester, B. (DOE Site Contact), "City of Oak Ridge Public Transportation System/ 
Barge Facility at K-25," personal communication with Transportation Operations 
Manager, U.S. Department of Energy, Oak Ridge, TN, August 3, 1995.  

ORR, "Current Water Usage at Oak Ridge Reservation-1994," PEIS request for 

information provided by U.S. Department of Energy, Oak Ridge Reservation, Oak Ridge, 
TN, 1995.  

Campbell, R. (Site Contact), "Emissions Data for Coal Consumption," PEIS request 
for information provided by Martin Marietta Energy Systems, Inc., Y-12 Plant, Oak Ridge, 
TN, September 11, 1995.

R-20



,, -- r-

References

ORR 1995a:10 

PNL 1995a 

PPI 1994a 

RA 1994a 

RR 1989a 

RR 1990a 

RR 1993a 

RR 1995a 

SC DHEC 1991a

SC DHEC 1992a 

SC DHEC 1992b 

SC DOT 1995a:1

Livesay, M., "Data to Support Environmental Assessment for the Disposition of 
Highly Enriched Uranium Material Acquired from Kazakhstan," request for information 
provided by Acting Branch Chief, Y-12 Program Management Branch, U.S. Department of 
Energy, Oak Ridge Operations Office, Oak Ridge, TN, March 1, 1995.  

PNL, "Chemical Toxicity Information (Database)," prepared for the U.S.  
Department of Energy by Battelle Pacific Northwest Laboratory, Richland, WA, 1995.  

Lindeburg, M. R., Seismic Design of Building Structures: A Professional's 

Introduction to Earthquake Forces and Design Details, Professional Publications, Inc., 
Belmont, CA, 1994.  

Burnmaster, D.E. and P.D. Anderson, "Principles of Good Practice for the Use of 
Monte Carlo Techniques in Human Health and Ecological Risk Assessments," Risk 
Analysis, Vol. 14, No. 4, pp 477-481, Society for Risk Analysis, revised December 22, 
1993, 1994.  

Gilbert, E.S., S.A. Fry, L.D. Wiggs, G.L. Voelz, D.L. Cragle, and G.R. Petersen, 
"Analyses of Combined Mortality Data on Workers at the Hanford Site, Oak Ridge 
National Laboratory, and Rocky Flats Nuclear Weapons Plant," Radiation Research, Vol.  
120, pp 19-35, Academic Press, Inc., 1989.  

Frome, E.L., D.L. Cragle, and RA.W McLain, "Poisson Regression Analysis of the 
Mortality Among a Cohort of World War II Nuclear Industry Workers," Radiation 
Research, Vol. 123, pp 138-152, Academic Press, Inc., 1990.  

Gilbert, E.S., D.L. Cragle, and L.D. Wiggs, "Updated Analyses of Combined 
Mortality Data for Workers at the Hanford Site, Oak Ridge National Laboratory, and Rocky 
Flats Weapons Plant," Radiation Research, Vol. 136, pp 408-421, 1993.  

Cardis, E., E.S. Gilbert, L. Carpenter, G. Howe, L Kato, B.K. Armstrong, V. Beral, 
G. Cowper, A. Douglas, L. Fix, S.A. Fry, J. Kaldor, C. Lave, L. Salmon, P.G. Smith, G.L.  
Voelz, and L.D. Wiggs, "Effects of Low Doses and Low Dose Rates of External Ionizing 
Radiation: Cancer Mortality Among Nuclear Industry Workers in Three Countries," 
Radiation Research, Vol. 142, pp 117-132, Radiation Research Society, 1995.  

South Carolina Department of Health and Environmental Control, Air Pollution 
Control Regulations (Regulation No. 62.5), Air Pollution Control Standards (Standard No.  
8), Toxic Air Pollutants, Bureau of Air Quality Control, Columbia, SC, June 28, 1991.  

South Carolina Department of Health and Environmental Control, "Water 
Classifications and Standards," Columbia, SC, April 24, 1992.  

South Carolina Department of Health and Environmental Control, Air Pollution 
Control Regulations (Regulation No. 62.5), Air, Pollution Control Standards (Standard No.  
2), Ambient Air Quality Standards, Bureau of Air Quality Control, Columbia, SC, 
June 26, 1992.  

South Carolina Department of Transportation, "Status of Road Improvement 
Projects for Barnwell and Aiken County," 1995.

R-21



Disposition of Surplus Highly 
Enriched Uranium Final EIS

SCWD 1995a 

SNL 1982a 

SNL 1986a 

SNL 1988b 

SR County 1991a

SR DOE 1987b 

SR DOE 1990a 

SR DOE 1991b 

SR DOE 1991e 

SR DOE 1993c 

SR DOE 1994a 

SR DOE 1994b 

SR DOE 1994c

South Carolina Wildlife Department, Rare and Endangered Species of South 

Carolina, Nongame and Heritage Trust Section, Columbia, SC, September 11, 1995.  

Rao, RXK., E.L. Wilmot, and R.E. Luna, Non-Radiological Impacts of Transporting 

Radioactive Material, SAND81-1703, prepared by NUS Corporation, Rockville, MD and 

Transportation Analysis and Information Division 4551, Transportation Technology 

Center, Sandia National Laboratories, NM, February 1982.  

Cashwell, J.W., K.S. Neuhauser, P.C. Reardon and G.W. McNair, Transportation 

Impacts of the Commercial Radioactive Waste Management Program, SAND85-2715, 

prepared under Contract DE-AC04-76DP 00789 by Sandia National Laboratories, 

Albuquerque, NM, and Livermore, CA, for the U.S. Department of Energy, April 1986.  

SNL, Cargo Restraint Transporter (CRT) Handling Instructions Illustrating 

Methodsfor Loading and Securing Cargo Handling Systems in DOE'S Safe-Secure Trailers 

(SST), Technical Manual SM CRT, Sandia National Laboratories, NM, April 7, 1988.  

Aiken County, Zoning and Development Standards Ordinance of Aiken County, 

South Carolina, Section 604, Planning and Development Department, Aiken, SC, Revised 
September 1991.  

DOE, Final Environmental Impact Statement, Alternative Cooling Water Systems, 

DOE/EIS-0121, Savannah River Plant; Aiken, SC, October 1987.  

DOE, Final Environmental Impact Statement Continued Operation of K-, L-, and P

Reactors, Savannah River Site, Aiken, South Carolina, DOE/EIS-0147, Volume 1, U.S.  

Department of Energy, Washington, DC, December 1990.  

DOE, Proposalfor the Nuclear Weapons Complex Reconfiguration Site, prepared by 

Savannah River Operations, Aiken, SC for the U.S. Department of Energy, Office of the 

Assistant Secretary for Defense Programs, Washington, DC, 1991.  

NUS Corporation and RDN, Inc., American Indian Religious Freedom Act (AIRFA) 

Compliance at the Savannah River Site, prepared for the U.S. Department of Energy, 
Savannah River Operations Office, Aiken, SC, April 1991.  

DOE, Environmental Assessment for the Centralization and Upgrading of the 

Sanitary Wastewater System at the Savannah River Site, DOE/EA-0878, September 1993.  

DOE, Final F-Canyon Plutonium Solutions Environmental Impact Statement, DOE/ 

EIS-0219, U.S. Department of Energy, Savannah River Site, Aiken, SC, December 1994.  

DOE, Final Supplemental Environmental Impact Statement Defense Waste 

Processing Facility Non-Technical Summary, DOE/EIS-0082-S, November 1994.  

WSRC, 1993 Annual Report on Waste Generation and Waste Minimization Progress 

as Required by DOE Order 5400.1, prepared by Westinghouse Savannah River Company, 

Waste Minimization and Pollution Prevention Group for the U.S. Department of Energy, 

Savannah River Site, Aiken, SC, October 28, 1994.

R-22



References

SR DOE 1994e 

SR DOE 1995b 

SR DOE 1995c 

SR DOE 1995e 

SR duPont 1984b 

SR Fire 1995a 

SR MMES 1993a 

SR NERP 1983a 

SR NERP 1989a 

SR NERP 1990b 

SR NUS 1990a 

SR NUS 1991a 

SR School 1995a

Fluor Daniel, Inc., PEIS Upgrade Data Report on Plutonium Storage at the 

Savannah River Site, NMP-PLS-940288, Volume 1, Revision 3, August 1994.  

DOE, Savannah River Site Waste Management Draft Environmental Impact 

Statement, DOE/EIS-0217F, Volume I, July 1995.  

DOE, Savannah River Site Waste Management Draft Environmental Impact 

Statement, DOE/EIS-0217F, Volume II, July 1995.  

DOE, Final Environmental Impact Statement Interim Management of Nuclear 

Materials, DOE/EIS-0220, U.S. Department of Energy, Savannah River Site, Aiken, SC, 

October 1995.  

Sauer, H. and Associates, "Mortality Trends in Counties Near the Savannah River 

Plant, 1949-1978," Technical Report, prepared in fulfillment of Purchase Order No. AX 

.522037H for El. DuPont de Nemours and Company, Inc., Savannah River Site, Aiken, 

SC, 1984.  

"Statistical Data for Regional Economic Area/Region of Influence, Savannah River 

Site, Aiken, SC," 1995.  

MMES, "Treatment, Storage, Disposal Unit Capability Report-Savannah River 

Site," Waste Management Information System (Database), Hazardous Waste Remedial 

Actions Program, Oak Ridge, TN, 1993.  

Bennett, D. H. and R. W. McFarlane, The Fishes of the Savannah River Plant: 

National Environmental Research Park, SRO-NERP-12, prepared by the Savannah River 

Ecology Laboratory, E. I. du Pont de Nemours and Company, for the National 

Environmental Research Park Program, U.S. Department of Energy, Aiken, SC, August 
1983.  

Schalles, J. F., R. R. Sharitz, J. W. Gibbons, G. J. Leversee, and J. N. Knox, Carolina 

Bays of the Savannah River Plant, SRO-NERP-18, Savannah River Plant National 

Environmental Research Park Program, Aiken, SC, March 1989.  

Knox, L N and R. R. Sharitz, Endangered, Threatene4 and Rare Vascular Flora of 

the Savannah River Plant, SRO-NERP-20, prepared by Division of Wetland Ecology, 

Savannah River Ecology Laboratory, for the Savannah River Site, National Environmental 

Research Park Program, Aiken, SC, March 1990.  

NUS Corporation, Sound-Level Characterization of the Savannah River Site, 

NUS-5251, prepared for the U.S. Department of Energy, Savannah River Site, Oak Ridge, 

TN, August 1990.  

NUS Corporation, Air Quality, Cooling Tower, and Noise ImpactAnalyses in Support 

of the New Production Reactor Environmental Impact Statement, prepared for the U.S.  

Department of Energy, Savannah River Operations Office, Aiken, SC, March 1991.  

"Statistical Data for Regional Economic Area/Region of Influence, Savannah River 

Site, Aiken, SC," 1995.

R-23



Disposition of Surplus Highly 
Enriched Uranium Final EIS

SR USDA 1990a 

SR USDA 1995a:1 

SR USGS 1982a 

SR USGS 1996a:1 

SRS 1991a:3 

SRS 1992a:8 

SRS 1993a:3 

SRS 1993a:4 

SRS 1995a:1 

SRS 1995a:2 

SRS 1995a:4 

SRS 1995a:5 

SRS 1995a:10

Rogers, V.A., Soil Survey of Savannah River Plant Area, Parts of Aiken, Barnwell, 

andAllendale Counties, South Carolina, prepared by the U.S. Department of Agriculture, 

Soil Conservation Service in cooperation with U. S. Department of Energy; U.S.  

Department of Agriculture Forest Service; South Carolina Agricultural Experiment 

Station; and South Carolina Land Resources Conservation Commission, June 1990.  

McGee, B., "Land Use and Soil onSavannah River Site," request for information 

provided by Bobby McGee, Resource Conservationist, U.S. Department of Agriculture, 

Natural Resource Conservation Service, September 5, 1995.  

USGS, "Barnwell, South Carolina--Georgia: 1:100 000-scale metric topographic 

map," 30x60 Minute Series, 33081-A1-TM-100, U.S. Department of the Interior, U.S.  

Geological Survey, Reston, VA, Edited 1982.  

Learner, J., "Upper Three Runs Creek and Fourmile Branch Highest Slow Rate and 

Elevation at the Savannah River Site," EIS request for information provided by U.S.  

Geological Survey, Columbia, SC, May 3, 1996.  

WSRC Site Contact, "Employee Residential Distribution," PEIS request for 

information provided U.S. Department of Energy, Savannah River Plant, Aiken, SC, 

November 1991.  

Wike, L. D., SRS Site Contact, "Status Update at Savannah River Site," Biologist, 

U.S. Department of Energy, Savannah River Site, Aiken, SC, May 1, 1992.  

SRS, "No Action Data Package," ESH-NEP-93-0188, Revision 1, PEIS request for 

information provided by U.S. Department of Energy, Savannah River Site, Aiken, SC, 

1993.  

Dukes, M. D., "SCDHEC Regulation No. 62.5 Standard No. 8, Compliance 

Modeling Input/Output Data (U)," ESH-ESS-93-0305, request for information provided by 

Environmental Support Section, Westinghouse Savannah River Company, Aiken, SC to 

James A. Joy, P.E. Chief, Bureau of Air Quality Control, South Carolina Department of 

Health and Environmental Control, Columbia, SC, 1993.  

SRS," Affected Environment: No Action Data Call Response," request for 

information provided by Westinghouse Savannah River Company, Aiken, SC, 1995.  

SRS, "No Action, Upgrade, Phaseout," request for information provided 'by 

Westinghouse Savannah River Company, Aiken, SC, 1995.  

WSRC, "Savannah River Site Meteorology Data," SRT-ETS-95-0239, request for 

information provided by Savannah River Technology Center, Aiken, SC, 1995.  

DOE, "Transportation Data Call, HEU EIS," NMP-PLS-950201, request for 

information provided by W.C. Dennis, Savannah River Site, Aiken, SC, 1995.  

Stewart, I., "Sitewide Total Emissions of Criteria Pollutants," SRT-ETS-95-0369, 

correspondence from John Stewart, Westinghouse Savannah River Company, Aiken, SC, 

August 16, 1995.

R-24



References

SRS 1995a:11 

SRS 1995a:12 

SRS 1995a:13 

SRS 1996a:1 

TIH 1985a 

TMM 1993a 

TN DEC 1991a 

TN DEC 1994a 

TN DEC 1995a 

TN DEC 1995b 

TN DEC 1995c 

TN DEC 1995d 

TN DHE 1984a 

TN DHE 1991a

Hanson, D., "Groundwater Data for H-Area at Savannah River Site," computer 

printout, PEIS request for information provided by Exploration Resources, Westinghouse 

Savannah River Company, Aiken, SC, August 30, 1995.  

Ford, R. (Site Contact), "Onsite Rail Service, Availability of Public Transportation, 

and Navigable Waterways to the Savannah River Site," PEIS request for information 

provided by Public Affairs Specialist, Westinghouse Savannah River, Aiken, SC, 1995.  

Sullivan, I. Kent (Site Contact), "No Action PEIS Datacall Information (U) Ref: 

letter, 'Tetra Tech Review of the Savannah River Site No Action Datacall Report," Howard 

R. Canter, Office of Fissile Materials Disposition, March 31, 1995.  

Sullivan, I. K. (WSRC Site Contact), "1994 Actual Emissions of Specified 

Pollutants," PEIS request for information provided by U.S. Department of Energy, 

Savannah River Site, Aiken, SC, March 4, 1996.  

Polednak, A.P. and D.R. Hollis, "Mortality and Causes of Death Among Workers 

Exposed to Phosgene in 1943-1945," Toxicol nd Health, Vol. 1, pp 137-147, 1985.  

Tennessee Medical Management, Inc., "Cancer Mortality and Incidence," presented 

to the Oak Ridge Health Agreement Steering Panel, February 18, 1993.  

Tennessee Department of Environment and Conservation, Rules of Tennessee 

Department of Environment and Conservation Bureau of Division of Water Pollution 

Control, Chapter 1200-4-3, General Water Quality Criteria, prepared by the Tennessee 

Water Quality Control Board, Revised September 1991.  

Tennessee Department of Environment and Conservation, "Chapter 1200-3-3

Ambient Air Quality Standards," Chapter 1200-3-31, Bureau of Environment, Division of 

Air Pollution Control, Nashville, TN, 1994.  

Tennessee Department of Environment and Conservation, "Rare Vertebrates of the 

State of Tennessee," Division of Natural Heritage, Nashville, TN, August 2, 1995.  

Tennessee Department of Environment and Conservation, "Rare Invertebrates of the 

State of Tennessee," Division of Natural Heritage, Nashville, TN, August 2, 1995.  

Tennessee Department of Environment and Conservation, "Rare Plants of the State 

of Tennessee," Tennessee Rare Plant Protection Program, Division of Natural Heritage, 
Nashville, TN, August 2, 1995 

Tennessee Department of Environment and Conservation, Tennessee County 

Distribution Records for Endangered, Threatened and Status Review Species, Nashville, 

TN, January 20, 1995.  

Word, J.E., Oak Ridge Pilot Study, presented by the Commissioner, State of 

Tennessee, Department of Health and Environment, Nashville, TN, 1984.  

Tennessee Department of Health and Environment, "Hazardous Air Pollution 

Review and Evaluation Including Public Law 101-549," memorandum from Harold E.  

Hodges to APC Program Chiefs, Nashville, TN, August 1, 1991.

R-25



Disposition of Surplus Highly 
Enriched Uranium Final EIS

TN DHE 1992a 

TN DOT 1995a:1 

"TN DOT 1995a.2 

TNWRC 1991a 

TNWRC 1991b 

TTI 1996c 

T'rI 1996d 

USEC 1994a

USGS 1972a 

VAAPCB 1993a 

VA DEQ 1993a 

VA DEQ 1995a 

R-26

Sharpe, M., "Incidence Rates of New Cancer Cases," Tennessee Medical 

Management Inc., Oak Ridge, data presented to Marshall Whisnant, administrator of 

hospital at Oak Ridge, TN, March 10, 1992.  

"Planned Projects and Traffic Flow, Erwin, TN" request for information provided by 

Lou Ann Grandinetti and Jim Jeffers State of Tennessee Department of Transportation, 

Nashville, TN, 1995.  

Jeffers, J., "Planned Road Projects in the Vicinity of Oak Ridge Reservation," request 

for information provided by Jim Jeffers, Tennessee Department of Transportation, 

Nashville, TN, April 21, 1995.  

Tennessee Wildlife Resources Commission, Proclamation-Wildlife in Need of 

Management, Proc. 86-29, March 2, 1991.  

Tennessee Wildlife Resources Commission, Proclamation-Endangered or 

Threatened Species, Proc. 86-30, March 2, 1991.  

Tan, Z.R. and H.M. Blauer, Calculations of the Avoided Human Health Impacts from 

the Uranium Fuel Cycle by Blending Weapons-Usable Fissile Materials (Plutonium and 

Highly Enriched Uranium) for use as Replacement Reactor Fuel, prepared by Tetra Tech, 

Inc., Falls Church, VA, for the U.S. Department of Energy, Office of Fissile Materials 

Disposition (MD-4), Washington, DC, February 1996.  

Tan, Z.R. and H.M. Blauer, Calculations of the Avoided Human Health Impacts from 

the Uranium Fuel Cycle by Blending Weapons-Usable Fissile Materials (Plutonium and 

Highly Enriched Uranium) for use as Replacement Reactor Fuel, Supplemental 

Information Document, prepared by Tetra Tech, Inc., Falls Church, VA, for the U.S.  

Department of Energy, Office of Fissile Materials Disposition (MD-4), Washington, DC, 

June 1996.  

U.S. Enrichment Corporation, Environmental Assessment for the Purchase of 

Russian Low Enriched Uranium Derived from the Dismantlement of Nuclear Weapons in 

the Countries of the Former Soviet Union, USEC/EA-94001, DOE/EA-0837, Bethesda, 

Maryland, January 1994.

U.S. Geological Survey, "National Atlas: scale 1:2 000 000," Department of the 

Interior, Washington, DC, revised 1972.  

State Air Pollution Control Board, "Part III-Ambient Air Quality Standards," 

Regulations for the Control and Abatement of Air Pollution, Commonwealth of Virginia, 

as amended, September 1, 1993.  

Virginia Department of Environmental Quality, "STORET Environmental Data 

Pertaining to a Section of the James River Near the Babcock and Wilcox Facility," 

database, Water Regional Office, Roanoke, VA, October 21, 1993.  

Virginia Department of Environmental Quality, Virginia Toxic Release Inventory 

(TRI) Summary Report, March 1995.



References

VA DEQ 1995b 

VADGIF 1993a 

VA DGIF 1993b 

VADOT 1995a:l 

VDL 1990a 

WHC 1992a 

WSJ 1996a 

WSRC 1989e 

WSRC 1990b 

WSRC 1991a 

WSRC 1992a 

WSRC 1992c

WSRC 1992h

Virginia Department of Environmental Quality, "AFS Plant Emissions Inventory," 

EIS request for information provided by Kirit Chaudhari, Manager, Data Analysis Section, 

Richmond, VA, May 12, 1995.  

Virginia Department of Game and Inland Fisheries, "Federal and State Listed 

Endangered and Threatened Species in Virginia," January 24, 1993.  

Virginia Department of Game and Inland Fisheries, "Special Concern Species," 

January 24, 1993.  

Austin, D., "Current or Planned Road Improvement Projects in the Vicinity of the 

Babcock & Wilcox Facility, EIS request for information provided by Assistant Resident 

Engineer, Virginia Department of Transportation, April 21, 1995.  

van der Leeden, F., F.L. Troise, and D.K. Todd, The Water Encyclopedia, Geraghty 

& Miller Ground-Water Series, Lewis Publishers, Chelsea, MI, Second Edition, 1990.  

Cruse, J.M., Test and Evaluation Document for DOT Specification 7A Type A 

Packaging, WHC-EP-0558, prepared by Westinghouse Hanford Company, Richland, WA 

under Contract DE-AC08-87RL 10930 for the U.S. Department of Energy, Assistant 

Secretary for Environment, Safety and Health, June 1992.  

Heinzel, M., "Uranium Prices Rise on Scarcity, Steady Demand," Wall Street 

Journal, February 26, 1996.  

Wike, L. D., W. L. Specht, H. E. Mackey, M. H. Paller, E. W. Wilde, and A. S. Dicks, 

Reactor Operation Environmental Information Document, Volume II Ecology, 

WSRC-RP-89-816, prepared under Contract DE-AC09-88SR 18035 by Environmental 

Sciences Section, Westinghouse Savannah River Company for the U.S. Department of 

Energy, Savannah River Site, Aiken, SC, December 1989.  

Parker, M. I. and R. J Kureja, October 1, 1989 Tornado at the Savannah River Site, 

WSRC-RP-89-1
2 8 8 , Westinghouse Savannah River Company Report, Aiken, SC, 

January 1990.  

WSRC, Tritium in the Savannah River Site Environment, WSRC-RP-90-424- 1, U.S.  

Department of Energy, Savannah River Site, Aiken, SC, Revision 1, May 1991.  

WSRC, Savannah River Site Environmental Report for 1991, WSRC-TR-92-18
6, 

prepared under Contract DC-AC09-89SR 18035, for U.S. Department of Energy, Savannah 

River Site, Aiken, SC, 1992.  

CDM Federal Programs Corporation, Final Report Groundwater Modeling for the 

Nuclear Weapons Complex Reconfiguration Site at the Savannah River Site Aiken, South 

Carolina, 7901-003-RT-BBXZ, prepared for Westinghouse Savannah River Company, 

Aiken, SC, May 27, 1992.  

Parker, M.J., et al, The 1987-1991 Savannah River Site Meteorological Data Base 

(U), WSRC-RP-92-59
8 , Westinghouse Savannah River Company, Aiken, SC, 

May 19, 1992.

R-27



Disposition of Surplus Highly 
Enriched Uranium Final EIS

WSRC 1993a 

WSRC 1993b 

WSRC 1994d 

WSRC 1994e 

WSRC 1994f 

WSRC 1995a 

WSRC 1995d

Amett, M. W., L. K. Karapalatakis, and A. R. Mamatey (Editors), Savannah River 
Site Environmental Report for 1992, WSRC-TR-93-075, prepared by Westinghouse 
Savannah River Company under Contract DE-AC09-89SR 18035 for the U.S. Department 
of Energy, Savannah River Site, Aiken, SC, 1993.  

W'ike, L. D., Savannah River Site Ecology Environmental Information Document, 
WSRC-TR-93-496, prepared under Contract DE-AC09-89SR18035 by the Westinghouse 
Savannah River Company, Aiken, SC, September 1993.  

Arnett, M. W., L. K. Karapatakis, and A. R. Mamatey, Savannah River Site 
Environmental Report for 1993, WSRC-TR-94-075, prepared by Westinghouse Savannah 
River Company under Contract DE-AC09-89SR 18035 for the U.S. Department of Energy, 
Savannah River Site, Aiken, SC, 1994.  

Stewart, J., Air Quality Dispersion Modeling for Waste Management Environmental 
Impact Statement (U), WSRC-RP-94-1271, prepared by Environmental Transport Group, 
Environmental Technology Section, Savannah River Technology Center, Westinghouse 
Savannah River Company, Savannah River Site, Aiken, SC, November 30, 1994.  

Arnett, M. W. (Editor), Savannah River Site Environmental Data for 1993, WSRC
TR-94-077, prepared under Contract DE-AC09-89SR 18035 by Westinghouse Savannah 
River Company for the U.S. Department of Energy, Savannah River Site, Aiken, SC, 1994.  

WSRC, Proposed Site Treatment Plan, WSRC-TR-94-0608, Volumes I and II, 
Westinghouse Savannah River Company, Savannah River Site, Aiken, SC, May 30, 1995.  

Mamatey, A.R. (Technical Editor), Land-Use Baseline Report Savannah River Site, 
WSRC-TR-95-0276, compiled by J. Christopher Noah, Land-Use Coordinator, Strategic 
Programs and Planning, Environmental Protection Department, Environmental Monitoring 
Section, Westinghouse Savannah River Company, Aiken, SC, June 1995.

The references are obtained from a database that contains references common to the Final Programmatic 
Environmental Impact Statement for Tritium Supply and Recycling (DOE/EIS-0161, October 1995), the Draft 
Programmatic Environmental Impact Statement for Stockpile Stewardship and Management (DOE/EIS-0236, 
February 1996), the Storage and Disposition of Weapons-Usable Fissile Materials Draft Programmatic 
Environmental Impact Statement (DOE/EIS-0229-D, February 1996), and the Disposition of Surplus Highly 
Enriched Uranium Environmental Impact Statement (DOE/EIS-0240). Therefore, the list of references may 
include perceived gaps in references. For example, NT DOE 1993c may not appear, while NT DOE 1993b and 
NT DOE 1993d both do. These gaps occur because the references are all a part of a larger set of references, not 
all of which appear in this Environmental Impact Statement.

R-28



List of Preparers 

List of Preparers 

Annett, John R., Air Quality and Noise Team Member, Halliburton NUS Corp.  

B.A., Mathematics, 1969, Hartwick College, Oneonta, NY 
Years of Experience: 27 

Bienenfeld, Paula F., Cultural Resources Task Leader, Tetra Tech, Inc.  

Ph.D., Anthropology, 1986, State University of New York at Binghamton, NY 

M.A., Anthropology, 1976, State University of New York at Binghamton, NY 

B.A., Anthropology, 1973, University of Michigan, Ann Arbor, MI 

Years of Experience: 23 

Blauer, H. Mark, Deputy Program Manager, Tetra Tech, Inc.  

Ph.D., Nuclear Chemistry, 1977, University of Glasgow, Glasgow, Scotland 

M.S., Earth and Space Science, 1970, State University of New York at Stony Brook, NY 

B.S., Chemistry, 1968, State University of New York at Stony Brook, NY 

Years of Experience: 28 

Bruner, Daniel L., General Engineer, Office of NBPA Compliance and Outreach, Office of Fissile Materials 

Disposition, MD-4, DOE 
B.S., Civil Engineering, 1971, Auburn University, Auburn, AL 

Years of Experience: 25 

Cambria, Michael J., Site Infrastructure Task Leader, SRA Technologies, Inc.  

M.S., Nuclear Engineering, 1964, Pennsylvania State University, State College, PA 

B.S., Physics, 1962, Villanova University, Villanova, PA 
Years Experience: 32 

Canter, Howard R., Technical Director, Office of Fissile Materials Disposition, MD-3, DOE 

M.S., Naval Architecture, 1960, Webb Institute of Naval Architecture, Glen Cove, NY 

B.S., Marine Engineering, 1960, Webb Institute of Naval Architecture, Glen Cove, NY 

B.S., Engineering, 1954, U.S. Naval Academy, Annapolis, MD 

Years of Experience: 42 

Christensen, Thad H., Engineer, E.I.T., Tetra Tech, Inc.  
B.S., Civil Engineering, 1993, University of Arizona, Tucson, AZ 

Years of Experience: 3 

Choepel, Ann Marie, Comment Analysis and Response Coordinator, HNUS 

M.S., Public Administration, 1981, George Washington University, Washington, DC 

B.S., Education, 1973, Virginia Commonwealth University, Richmond, VA 

Years of Experience: 23 

Collier, Crystal D., Publications Manager, Tetra Tech, Inc.  

M.A., English, 1992, Virginia Polytechnic Institute and State University, Blacksburg, VA 

B.A., English, 1990, Virginia Polytechnic Institute and State University, Blacksburg, VA 

Years of Experience: 6

L-1



Disposition of Surplus Highly 
Enriched Uranium Final EIS 

Cowan, David, Epidemiology, SRA Technologies, Inc.  
Ph.D., Epidemiology, 1989, University of Massachusetts, Amherst, MA 
M.P.H., Epidemiology, 1974, Tulane University, New Orleans, LA 
B.S., Psychology, 1971, Old Dominion University, Norfolk, VA 
Years of Experience: 25 

Dabak, Turgay, P.E., EIS Project Task Manager, Tetra Tech, Inc.  
Ph.D., Civil Engineering, 1986, Virginia Polytechnic and State University, Blacksburg, VA 
M.S., Civil Engineering, 1979, Orta Dogu Technical University, Ankara, Turkey 
B.S., Civil Engineering, 1976, Orta Dogu Technical University, Ankara, Turkey 
Years of Experience: 20 

Deal, Joe L., Nuclear Safety Assessment Team Leader, Lamb Associates, Inc.  
B.S., Physics/Math, 1944, Lenoir Rhyne College, Hickory, NC 
Years of Experience: 42 

Duncan, Richard, General Engineer, Office of the Technical Director, Office of Fissile Materials Disposition, 
MD-3, DOE 

B.S., Mechanical Engineering, 1954, Montana State University, Bozeman, MT 
Years of Experience: 42 

Felkner, Ira Cecil, Hazardous Chemical Assessments Task Leader, SRA Technologies, Inc.  
Ph.D., Microbiology/Biochemistry, 1966, University of Texas, Austin, TX 
M.A., Bacteriology/Genetics, 1960, University of Texas, Austin, TX 
B.A., Zoology/Chemistry, 1958, University of Texas, Austin, TX 
Years of Experience: 38 

Fleming, William R., Technical Coordinator for Social Sciences, SRA Technologies, Inc.  
Ph.D., Public Policy, 1987, Florida State University, Tallahassee, FL 
M.P.A., Urban Administration and Planning, 1979, Florida Atlantic University, Boca Raton, FL 
B.A., Political Science, 1976, Saint Leo College, Saint Leo, FL 
Years of Experience: 14 

Goins, Charissa D., CARD Coordinator, Tetra Tech, Inc.  
B.A., Political Science, 1991, University of Oklahoma, Norman, OK 
Years of Experience: 7 

Grant, Johnnie W., Waste Management Task Leader, Lamb Associates, Inc.  
M.S., Physics, 1978, Arizona State University, Tempe, AZ 
B.S., Military Science, 1969, U.S. Military Academy, West Point, NY 
Years of Experience: 27 

Hassell, Mary, Technical Coordinator for Air Quality and Noise, Biotic Resources, Public and Occupational 
Health, and RADTRAN, Halliburton NUS Corp.  

B.S., Forestry and Wildlife, 1984, Virginia Polytechnic Institute and State University, Blacksburg, VA 
Years of Experience: 12

L-2



List of Preparers

Helistrom, Rita Ouellet, Epidemiology, SRA Technologies, Inc.  

Ph.D., Epidemiology, 1991, The Johns Hopkins University, School of Hygiene and Public Health, 

Baltimore, MD 
M.P.H., Epidemiology, 1975, University of Michigan, School of Public Health, Ann Arbor, MI 

B.A., Biology, 1973, Northeastern University, Boston, MA 

Years of Experience: 23 

Heppner, Marie, Land Use Task Leader, Tetra Tech, Inc.  

M.P., Environmental Planning, 1995, University of Virginia, Falls Church, VA 

B.A., Urban Studies, 1983, University of Maryland, College Park, MD 

Years of Experience: 10 

Hulz, Heidi, CARD Coordinator, Tetra Tech, Inc.  

B.S., Environmental Occupational Health Science, 1992, California State University, Northridge, CA 

Years of Experience: 4 

Jacobs, Maryce M., Toxicology, SRATechnologies, Inc.  

Ph.D., Biological Chemistry, 1970, University of California, Los Angeles, CA 

Postdoctoral Study, Electron Microscopy, 1971, University of Colorado Medical Center, Denver, CO 

M.S., Business Administration, 1991, Strayer College, Washington, DC 

B.S., Chemistry, 1966, New Mexico State University, Las Cruces, NM 

Years of Experience: 30 

Karnovitz, Alan F., Socioeconomics Modeling, Tetra Tech, Inc.  

M.P.P., Public Policy, 1981, Wharton School, University of Pennsylvania, Philadelphia, PA 

B.S., Biology of Natural Resources, 1979, University of California, Berkeley, CA 

Years of Experience: 17 

MacConnell, James M., Biotic Resources Team Member, Halliburton NUS 

B.S., Zoology, 1974, University of Maryland, College Park, MD 

Years of Experience: 22 

Magette, Thomas E., P.E., Program Manager, Tetra Tech, Inc.  

M.S., Nuclear Engineering, 1979, University of Tennessee, Knoxville, TN 

B.S., Nuclear Engineering, 1977, University of Tennessee, Knoxville, TN 

Years of Experience: 19 

Maltese, Jasper G., Public and Occupational Health: Facility Accidents Technical Lead, Halliburton NUS Corp.  

M.S., Operations Research, 1970, George Washington University, Washington, DC 

B.S., Mathematics, 1961, Fairleigh Dickinson University, Rutherford, NJ 

Years of Experience: 35 

McQueen, Sara, Socioeconomics Specialist, Tetra Tech, Inc.  

B.A., Economics, 1995, Wittenberg University, Springfield, OH 

Years of Experience: 1 

Merance, Jacaruso, Local Transportation Technical Lead, Halliburton NUS Corp.  

B.S., Chemical Engineering, 1995, University of Maryland, College Park, MD 

Years of Experience: 1 

Merritt, H. Robert, Graphics Coordinator, Tetra Tech, Inc.  

Years of Experience: 20 
L-3



L-4

Disposition of Surplus Highly 
Enriched Uranium Final EIS 

Minnoch, John K., Jr., Intersite Transportation Task Leader, SRA Technologies, Inc.  

M.B.A., Finance, 1972, University of Utah, Salt Lake City, UT 
B.S., Air Science, 1960, Oklahoma State University, Stillwater, OK 
Years of Experience: 36 

Nulton, J. David, Director, Office of NEPA Compliance and Outreach, Office of Fissile Materials Disposition, 

MD-4, DOE 
M.S., Mechanical Engineering, 1970, Stanford University, Stanford, CA 

B.S., Mechanical Engineering, 1968, Drexel University, Philadelphia, PA 
Years of Experience: 28 

Petraglia, Jeffrey, EIS Deputy Project Task Manager, Tetra Tech, Inc.  
M.Eng., Nuclear Engineering, 1986, Pennsylvania State University, University Park, PA 

B.S., Nuclear Engineering, 1981, Pennsylvania State University, University Park, PA 

Years of Experience: 15 

O'Day, Ronald Y., Hazardous Chemical Impacts and Epidemiology, SRA Technologies, Inc.  
M.P.H., Epidemiology/Biostatistics, 1994, The George Washington University, Washington, DC 

B.S., Chemistry, 1990, Hobart College, Geneva, NY 
Years of Experience: 6 

Rikhoff, Jeffery J., Halliburton NUS Deputy Program Manager for Air Quality and Noise, Biotic Resources, 

Public and Occupational Health and Intersite Transportation RADTRAN, Halliburton NUS Corp.  

M.R.P., Regional Planning, 1988, University of Pennsylvania, Philadelphia, PA 

M.S., Development Economics, 1987, University of Pennsylvania, Philadelphia, PA 
B.A., English, 1980, Depauw University, Greencastle, IN 
Years of Experience: 16 

Roed, Carl J., Technical Coordinator, Project Description, Lamb Associates Inc.  
M.A., Management, 1986, Salve Regina University, Newport, RI 
B.A., Public Administration, 1969, San Diego State University, San Diego, CA 
Years of Experience: 27 

Rudy, Gregory P., Acting Director, Office of Fissile Materials Disposition, MD-I, DOE 
M.S., Business Administration, 1977, Purdue University, West Lafayette, IN 
B.S., Business Administration, 1977, Purdue University, West Lafayette, IN 
Years of Experience: 19 

Schlegel, Robert L., Public and Occupational Health: Normal Operations Team Member, Halliburton NUS 
Corp.  

M.S., Nuclear Engineering, 1961, Columbia University, New York, NY 
B.S., Chemical Engineering, 1959, Massachusetts Institute of Technology, Cambridge, MA 
Years of Experience: 37 

Seiden, Richard, Local Transportation Team Member, Halliburton NUS Corp.  
M.U.R.P., Urban and Regional Planning, 1993, The George Washington University, Washington, DC 

B.L.A., Landscape Architecture, 1988, University of Georgia, Athens, GA 
Years of Experience: 8I



List of Preparers 

Silhanek, Jay S., Waste Management Specialist, Lamb Associates, Inc.  

M.P.H., Health Physics, 1961, University of Michigan, Ann Arbor, MI 

M.S., Sanitary Engineering, 1957, University of Wisconsin, Madison, WI 

B.S., Civil Engineering, 1956, Case Western Reserve, Cleveland, OH 

Years of Experience: 40 

Snider, Joseph R., Document Coordinator, Tetra Tech, Inc.  

B.A., English, 1993, Wittenberg University, Springfield, OH 

Years of Experience: 3 

Steibel, John, Waste Management, Technical Lead, SRA Technologies, Inc.  

B.S., Industrial Engineering, Management Systems, 1958, General Motors Institute, Flint, MI 

Years of Experience: 38 

Stevenson, G. Bert, Deputy Director, Office of NEPA Compliance and Outreach, Office of Fissile Materials 

Disposition, MD-4, DOE 
B.S., Physics, 1963, Marshall University, Huntington, WV 

Years of Experience: 33 

Sullivan, Barry D., Public and Occupational Health: Facility Accidents Team Member, Halliburton NUS Corp.  

M.B.A., Management, 1964, Hofstra University, Hempstead, NY 

B.S., Electrical Engineering, 1960, Rutgers University, New Brunswick, NJ 

Years of Experience: 36 

Tammara, Rao, Intersite Transportation, RADTRAN Analyst, Halliburton NUS Corp.  

M.S., Environmental Engineering, 1976, University of Maryland, College Park, MD 

M.S., Chemical/Nuclear Engineering, 1970, University of Maryland, College Park, MD 

M. Tech (M.S.), Chemical Engineering, 1968, Osmania University, India 

B. Tech (B.S.), Chemical Engineering, 1966, Osmania University, India 

B. Sci (B.S.), Mathematics, Physics, and Chemistry, 1961, Osmania University, India 

Years of Experience: 28 

Tan, Z. Roy, Public and Occupational Health and Safety Technical Coordinator, Tetra Tech, Inc.  

Ph.D., Radiological Environmental Engineering, Expected 1996, University of Cincinnati, Cincinnati, OH 

M.S., Nuclear Engineering, 1994, University of Cincinnati, Cincinnati, OH 

B.S., Power Engineering, 1982, Harbin Engineering Institute, Harbin, China 

Years of Experience: 14 

Toblin, Alan L., Public and Occupational Health: Normal Operations Team Member, Halliburton NUS Corp.  

M.S., Chemical Engineering, 1970, University of Maryland, College Park, MD 

B.E., Engineering, 1968, The Cooper Union, New York, NY 

Years of Experience: 28 

Tousley, Dean R., NEPA Document Manager, Office of NEPA Compliance and Outreach, Office of Fissile 

Materials Disposition, MD-4, DOE 

J.D., 1981, University of Michigan, Ann Arbor, MI 

M.A., Library and Information Services, 1977, University of Toledo, Toledo, OH 

B.A., Liberal Studies, 1975, University of Toledo, Toledo, OH 

Years of Experience: 16

L-5



Disposition of Surplus Highly 
Enriched Uranium Final EIS 

Trautman, Samantha A., Production Coordinator, Tetra Tech, Inc.  
B.A., English, 1991, Vassar College, Poughkeepsie, NY 
Years of Experience: 5 

Tray, Michaela, Reference Coordinator, Tetra Tech, Inc.  
Currently enrolled, University of Virginia, Falls Church, VA 
Years of Experience: 25 

Tsou, James, Air Quality and Noise Technical Lead, HalHiburton NUS Corp.  
M.S., Environmental Science, 1991, University of Cincinnati, Cincinnati, OH 
B.S., Atmospheric Science, 1985, National Taiwan University, Taiwan 
Years of Experience: 7 

Vandermer, Hale A., Epidemiology Team Member, SRA Technologies, Inc.  
Ph.D., Environmental Health, 1974, University of Oklahoma, Oklahoma City, OK 
M.S., Sanitary Science, 1966, University of Oklahoma, Norman, OK 
B.S., Social Science, 1960, California State University of Pennsylvania, California, PA 
Years of Experience: 36 

Waldman, Gilbert, Public and Occupational Health: Normal Operations Technical Lead, Halliburton NUS Corp.  
B.S., Nuclear Engineering, 1991, University of Florida, Gainesville, FL 
Years of Experience: 5 

Werth, Robert, Air Quality and Noise Team Member, Halliburton NUS Corp.  
B.A., Physics, 1973, Gordon College, Wenham, MA 
Years of Experience: 23 

West, Terri S., Water Resources and Geology and Soils Task Leader, Tetra Tech, Inc.  
B.S., Geology, 1985, Texas A&M University, College Station, TX 
Years of Experience: 11 

Wilkins, Lawrence B., Socioeconomics Modeling, SRA Technologies, Inc.  

M.A., Management, 1981, Central Michigan University, Mount Pleasant, MI 
Operations Research, 1981, Army Logistics Management College, Fort Lee, VA 
B.S., Military Science, 1970, U.S. Military Academy, West Point, NY 
Years of Experience: 26 

L-6



Glossary 

Glossary

Air Quality Control Region (AQCR): An interstate 
area designated by the Environmental Protection 

Agency for the attainment and maintenance of 

National Ambient Air Quality Standards.  

Air quality standards: The level of pollutants in the 

air prescribed by regulations. These levels may not 

be exceeded during a specified time in a defined area.  

Alloy: A homogeneous mixture of two or more 
metals.  

Alluvium: Earth, sand, gravel, and other materials 

that have been carried by moving surface water and 

deposited at points of weak water flow.  

Alpha particle: A positively charged particle (the 

nucleus of a helium atom) that is emitted from the 

nucleus of certain elements during radioactive decay.  

It is the least penetrating of the three common types 
of radiation (alpha, beta, and gamma).  

Ambient: Surrounding.  

American Indian Religious Freedom Act of 1978: 

Establishes national policy to protect and preserve 

for Native Americans their inherent right of freedom 

to believe, express, and exercise their traditional 

religions. This includes the rights of access to 

religious sites, use and possession of sacred objects, 
and the freedom to worship through traditional 
ceremonies and rites.  

Anadromous: Migrating from salt water to fresh 

water to spawn.  

Anhydrous: Without water.  

Aquatic (biota): The sum total of living organisms 
within any designated area of water.  

Aquifer: An underground layer of the earth's crust 

(that is, porous rock, etc.) containing water; water in 
an aquifer is known as groundwater.  

Aquitard: An underground layer of the earth's crust 

that is not permeable enough to transmit significant 

quantities of water. Aquitards separate aquifers.

Archaeological and Historic Preservation Act of 
1974: Preserves historic and archaeological data that 

could be destroyed or compromised as a result of 

Federal construction or other Federally licensed or 

assisted activities.  

Archaeological resources (sites): Any locations 

where humans have altered the terrain or discarded 

artifacts during either prehistoric or historic times.  

Archaeological Resources Protection Act of 1979: 

Protects archaeological resources on Federal lands. It 

requires a permit for archaeological excavations or 

removal of any archaeological resources located on 

public or Native American lands. It prohibits 

interstate or foreign trafficking of archaeological 

resources taken in violation of state or local laws and 

requires Federal agencies to develop plans for 

surveying lands under their control.  

Assay: Qualitative or quantitative analysis of a 

substance. An amount of a particular type of material 
in a sample.  

Atomic Energy Act of 1954: This act was originally 

enacted in 1946 and amended in 1954. For the 

purpose of this Environmental Impact Statement, 

"...a program for Government control of the 

possession, use, or production of atomic energy and 

special nuclear material whether owned by the 

Government or others, so directed as to make the 

maximum contribution to the common defense and 

security and the national welfare and to provide 

continued assurance of the Government's ability to 

enter into and enforce agreements with nations or 

groups of nations for the control of special nuclear 

materials and atomic weapons..:' (Section 3(c)).  

Atomic Energy Commission: A five-member 

commission, established by the Atomic Energy Act, 

to supervise nuclear weapons design, development, 

manufacturing, maintenance, modification, and 

dismantlement. In 1974, the Atomic Energy 

Commission was abolished and all functions were 

transferred to the Nuclear Regulatory Commission 

(NRC) and the Administrator of the Energy Research 

and Development Administration. The Energy 

Research and Development Administration was later 

terminated and the functions vested by law in the 

GL--1



Disposition of Surplus Highly 
Enriched Uranium Final EIS

Administrator were transferred to the Secretary of 
Energy.  

Attainment area: An area considered to have air 
quality as good as or better than the national ambient 
air quality standards as defined in the Clean Air Act.  
An area may be an attainment area for one pollutant 
and a non-attainment area for others.  

Background radiation: Ionizing radiation present 
in the environment from cosmic rays and natural 
sources in the earth; background radiation varies 
considerably with location.  

Badged worker: A worker who has the potential to 
be exposed to radiation and is equipped with an 
individual dosimeter.  

Bald and Golden Eagle Protection Act: This act 
states that it is unlawful to take, pursue, molest, or 
disturb the American bald and golden eagle, and their 
nests and their eggs, anywhere in the United States.  

Baseline: A quantitative expression of conditions, 
costs, schedule, or technical progress to serve as a 
base or standard for measurement; the established 
plan against which the status of resources and the 
progress of a program can be measured.  

Benthic: Dwelling at the bottom of oceans, lakes, 
rivers, and other surface waters.  

Beta particle: A positively or negatively charged 
particle (with the same mass as an electron) that is 
emitted from the nucleus of certain elements during 
radioactive decay. It is more penetrating than an 
alpha particle and typically less penetrating than 
gamma radiation.  

Biotic: Pertaining to biota; the plant and animal life 
of a particular region.  

Biotic resources: Biotic resources include 
terrestrial, wetlands, and aquatic resources as well as 
threatened and endangered species.  

Blend down (blending): The dilution of highly 
enriched uranium by mixing with blendstock of the 
same chemical form to yield low-enriched uranium 
material.

Blendstock: Depleted, natural, or low-enriched 
uranium that is used to dilute highly enriched 
uranium into low-enriched uranium. The depleted, 
natural, and low-enriched uranium is in a chemical 
form identical to the highly enriched uranium that it 
is being blended with to form the low-enriched 
uranium product.  

Bounding case: A case that would represent the 
extreme (high or low) boundaries of a possible 
situation.  

Bryozoa: A phylum consisting of various small 
aquatic animals that reproduce by budding and form 
colonies attached to stones or seaweed.  

Capable fault: A geological fault as defined by 10 
CFR 100, Appendix A: 

" Movement at or near the ground surface 
at least once during the past 35,000 years 
or movement of a recurring nature within 
the past 500,000 years.  

" Macro-seismicity (a high tendency for 
the occurrence of earthquakes) 
instrumentally determined with records 
of sufficient precision to demonstrate a 
direct relationship with the fault.  

" A structural relationship to a capable fault 
according to characteristics such that 
movement on one could be reasonably 
expected to be accompanied by 
movement on the other.  

Carolina bays: Ovate, intermittently flooded 
depression of a type occurring on the coastal plain 
from New Jersey to Florida.  

Clean Air Act Amendments of 1990: Expands the 
Environmental Protection Agency's enforcement 
powers and adds restrictions on air toxics, ozone 
depleting chemicals, and stationary and mobile 
emissions implicated in acid rain and global 
warming.  

Clean Water Act of 1972, 1987 (CWA): This Act 
regulates the discharge of pollutants from a point 
source into navigable waters of the United States in 
compliance with a National Pollution Discharge
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Elimination System (NPDES) permit as well as 

regulates discharges to or dredging of wetlands.  

Code of Federal Regulations (CFR): All Federal 

regulations in force are published in codified form in 

this document.  

Coliform: Normally harmless types of bacteria that 

reside in the intestinal tract of humans and other 

animals and whose presence in water is an indicator 

that the water may be contaminated with other 

disease-causing organisms found in untreated human 
and animal waste.  

Colluvium: Soil and other nonconsolidated rock 

material on hill slopes; not transported by water.  

Community (blotic): An aggregation of plants and 

animals having mutual relationships among 

themselves and to their environment.  

Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 

(CERCLA or Superfund): This Act provides a 

regulatory framework for remediation of past 

contamination from hazardous waste. If a site meets 

the Act's requirements for designation, it is ranked 

along with other "Superfund" sites and is listed on 

the National Priorities List. This ranking is the 

Environmental Protection Agency's way of 

determining the sites that have the highest priority for 
cleanup.  

Confined aquifer: A permeable geological unit with 

an upper boundary that is at a pressure higher than 

atmospheric pressure.  

Cosmic radiation: Streams of highly penetrating, 

charged particles, composed of protons, alpha 

particles, and a few heavier nuclei, that bombard the 

earth from outer space.  

Coastal Zone ManagementAct: This act establishes 

a national policy of preservation, protection from 

development, and, where possible, the restoration 

and enhancement of the nation's coastal zone.  

Criteria pollutants: Six air pollutants for which 

national ambient air quality standards are established.  

by the Environmental Protection Agency (EPA): 

sulfur dioxide, nitric oxides, carbon monoxide,

ozone, particulate matter (smaller than 10 microns in 
diameter), and lead.  

Critical habitat: As defined in the Endangered 

Species Act of 1973, specific areas within the 

geographical area occupied by an endangered or 

threatened species that are essential to the 

conservation of the species and that may require 

special management considerations or protection; 

and specific areas outside of the geographical area 

occupied by the species that are essential for the 

conservation of the species.  

Criticality: A reactor state in which a self-sustaining 
nuclear chain reaction is achieved.  

Curie: A unit of radioactivity equal to 37 billion 

disintegrations per second; also a quantity of any 

nuclide or mixture of nuclides having 1 curie of 

radioactivity.  

Decay (radioactive): The decrease in the amount of 

any radioactive material with the passage of time, 

due to the spontaneous transformation of unstable 

nuclides into different nuclides or into a different 

state of the same nuclide. The emission of nuclear 

radiation (alpha, beta, and gamma) is part of the 
process.  

Decibel: A unit of sound measurement. In general, a 

sound doubles in volume for every increase of 10 
decibels.  

Decontamination: The removal of radioactive or 

chemical contamination from facilities, equipment, 

or soils by washing, heating, chemical or electro

chemical action, mechanical cleaning, or other 

techniques.  

Depleted uranium (DU): Uranium with a content of 

the isotope uranium-235 of less than 0.7 percent, 

which is the uranium-23 5 content of naturally 
occurring uranium.  

Derived concentration guide: The concentration of 

a radionuclide in the air or water of which, under 

conditions of continuous exposure by one exposure 

mode (for example, ingestion of water) for one year, 

a "reference person" would receive the most 

restrictive: 1) an effective dose equivalent or 100
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mroem, or 2) a dose equivalent of 5 rem to any tissues, 
including skin and the lens of the eye.  

Design-basis event: A postulated disturbance in a 
process variable that has the potential to lead to a 
design-basis accident.  

Dolomite: Calcium magnesium carbonate, a 
limestone-like material.  

Dose: The energy imparted to matter by ionizing 
radiation. The unit of absorbed dose is the rad.  

Dose commitment: The dose an organ or tissue 
would receive during a specified period of time (for 
example, 20 to 30 years) as a result of intake (as by 
ingestion or inhalation) of one or more radionuclides 
from a defined release, frequently over a year's time.  

Dose equivalent: The product of the absorbed dose 
in rad (or gray) and the effect of this type of radiation 
in tissue and a quality factor. Dose equivalent is 
expressed in units of rem or Sievert, where 1 rem 
equals 0.01 Sievert. The dose equivalent to an organ, 
tissue, or whole body will be that received from the 
direct exposure plus 50-year committed dose 
equivalent received from radionuclides taken into the 
body during the year.  

Dosimeter: A small device (instrument) carried by a 
worker that measures the cumulative radiation dose 
(for example, film badge or ionization chamber).  

Drawdown: The lowering of the water level in a 
reservoir, water table, or other body of water.  

Effective dose equivalent: The summation of the 
products of the dose equivalent received by specified 
body tissues and a tissue-specific weighting factor.  
The sum is a risk-equivalent value and can be used to 
estimate the health effects risk of the exposed 
individual. The tissue-specific weighting factor 
represents the fraction of the total health risk 
resulting from uniform whole-body irradiation that 
would be contributed by that specific tissue. The 
effective dose equivalent includes the committed 
effective dose equivalent from internal deposition of 
radionuclides and the effective dose equivalent due 
to penetrating radiation from sources external to the 
body. Effective dose equivalent is expressed in units 
of rem or Sievert.

Effluent: A gas or fluid discharged into the 
environment.  

Endangered species: Defined in the Endangered 
Species Act of 1973 as "any species which is in 
danger of extinction throughout all or a significant 
portion of its range.  

Endangered Species Act of 1973: This act requires 
Federal agencies, with the consultation and 
assistance of the Secretaries of the Interior and 
Commerce, to ensure that their actions will not likely 
jeopardize the continued existence of any endangered 
or threatened species or adversely affect the habitat 
of such species.  

Enrichment: A process whereby the proportion of 
fissile U-235 is increased above its naturally 
occurring value of 0.7 percent. Enrichment to 3 
percent is typical of fuel for power reactors.  
Weapons-grade uranium may be enriched to 20 
percent or more.  

Entrainment: The involuntary capture and inclusion 
of organisms in streams of flowing water, a term 
often applied to the cooling water systems of power 
plants or reactors. The organisms involved may 
include phyto- and zooplankton, fish eggs and larvae 
(icthyoplankton), shellfish larvae, and other forms of 
aquatic life.  

Environment, safety, and health program: In the 
context of the Department of Energy, this program 
encompasses those Department of Energy 
requirements, activities, and functions in the conduct 
of all Department of Energy-controlled operations 
that are concerned with impacts to the biosphere: 
compliance with environmental laws, regulations, 
and standards controlling air, water, and soil 
pollution; limiting risks to the well-being of both 
operating personnel and the general public to 
acceptably low levels; and adequately protecting 
property against loss or damage. Typical activities 
and functions related to this type of program include, 
but are not limited to, environmental protection, 
occupational safety, fire protection, industrial 
hygiene, health physics, occupational medicine, 
process and facilities safety, nuclear safety, 
emergency preparedness, quality assurance, and 
radioactive and hazardous waste management.
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Environmental assessment (EA): A written 
environmental analysis that is prepared pursuant to 
the National Environmental Policy Act (NEPA) to 
determine whether a Federal action would 
significantly affect the environment and thus require 
the preparation of a more detailed environmental 
impact statement. If the action does not significantly 
affect the environment, a Finding of No Significant 
Impact (FONSI) is prepared.  

Environmental impact statement (EIS): A 
document required of Federal agencies by the 
National Environmental Policy Act for major 
proposals significantly affecting the environment. A 
decisionmaking tool, it describes the positive and 
negative effects of the proposed action and 
alternatives.  

Epidemiology: The science concerned with the 
study of events that determine and influence the 
frequency and distribution of disease, injury, and 
other health-related events and their causes in a 
defined human population.  

Evaluation basis accident: For nuclear facilities, a 
postulated abnormal event that is used to establish the 
performance requirements of structures, systems, and 
components that are necessary to: 1) maintain them 
in a safe shutdown condition indefinitely; or 2) 
prevent or mitigate the consequences of such an 
accident so that the general public and operating staff 
are not exposed to radiation in excess of appropriate 
guideline values.  

Exposure limit: The level of exposure to a 
hazardous chemical (set by law or a standard) at or 
below which adverse human health effects are not 
expected to occur: 

Reference dose is the chronic exposure 
doge (mg/kg/day) for a given hazardous 
chemical at or below which adverse, non
carcinogenic human health effects are not 
expected to occur.  

- Reference concentration is the chronic 
exposure concentration (mg/m 3) for a 
given hazardous chemical at or below 
which adverse non-carcinogenic human 
health effects are not expected to occur.

Fault: A fracture or zone of fractures within a rock 
formation along which vertical, horizontal, or 
transverse slippage has occurred.  

Fauna: Animals, especially those of a specific 
region, considered as a group.  

Finding of No Significant Impact (FONSI): A 
document by a Federal agency briefly presenting the 
reasons why an action, not otherwise excluded, will 
not have a significant impact on the human 
environment and will not require an environmental 
impact statement.  

Fish and Wildlife Coordination Act: This act 
requires that consideration be given to the 
conservation of fish and wildlife resources during the 
development of projects that affect water resources 
directly or indirectly.  

Fissile material: An element or isotope that can 
undergo fission.  

Fission: The splitting of a heavy nucleus, as of 
uranium or plutonium, into two approximately equal 
parts, accompanied by the conversion of mass to 
energy, the release of this energy, and the production 
of free neutrons, gamma rays, and other radiation.  
Fission can occur spontaneously or be induced by 
neutron bombardment.  

Fission products: Nuclei formed by the fission of 
heavy elements (primary fission products); also the 
nuclei formed by the decay of the primary fission 
products, many of which are radioactive.  

Floodplain: The lowlands adjoining inland and 
coastal waters and relatively flat areas with a chance 
of 1 percent or greater that the area will be inundated 
by a flood in any given year. The base floodplain is 
defined as the 100-year (1-percent) floodplain. The 
critical action floodplain is defined as the 500-year 
(0.2-percent) floodplain.  

Flora: Plants, especially those of a specific region, 
considered as a group.  

Forward Reactor Requirements: Amount of 
uranium required to assure uninterrupted operation 
of nuclear power plants.
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Gamma particles: High-energy, short-wavelength 
electromagnetic particles emitted from the nucleus of 
atoms of certain elements during fission or decay.  
Gamma radiation is very penetrating and can be 
stopped only by dense materials (such as lead) or a 
thick layer of shielding materials.  

Glove box: An airtight box used to work with 
hazardous material, vented to a closed filtering 
system, with gloves attached inside of the box to 
protect the user.  

Groundwater: The supply of water found beneath 
the earth's surface, usually in aquifers, which may 
supply wells and springs.  

Half-life (radiological): The time in which half the 
atoms of a radioactive substance disintegrate to 
another nuclear form; this varies from milliseconds 
to billions of years, depending on the isotope.  

Hazard index (HI): A summation of the Hazard 
Quotients for all chemicals now being used at a site 
and those proposed to be added to yield cumulative 
levels for a site. A Hazard Index value of 1.0 or less 
means that there should be no adverse human health 
effects (non-carcinogenic).  

Hazardous material: Any material, as defined by 
40 CFR 171.8, which poses a risk to health, safety, 
and property when transported or handled.  

Hazardous/toxic waste: Any solid, semisolid, 
liquid, or gaseous material that is ignitable, 
corrosive, toxic, or reactive, as defined by the 
Resource Conservation and Recovery Act and 
identified or listed in 40 CFR 261 or by the Toxic 
Substances Control Act.  

High efficiency particulate air (HEPA) filter: A 
filter used to remove solid particles from dry, gaseous 
effluent streams.  

High-level waste (HLW): The highly radioactive 
waste material that results from the reprocessing of 
spent nuclear fuel, including liquid waste produced 
directly in reprocessing and any solid waste derived 
from the liquid. High-level waste contains a 
combination of transuranic waste and fission 
products in concentrations requiring permanent 
isolation.

Highly enriched uranium (HEU): Uranium 
enriched in isotope U-235 to 20 percent or above, 
which becomes suitable for weapons use.  

Historic resources: Archaeological sites, 
architectural structures, and objects produced after 
the advent of written history dating, in the United 
States, from 1492.  

Hydrology: The science dealing with the properties, 
distribution, and circulation of natural water systems.  

Igneous rock: Class of rock formed by the 
solidification of molten or partly molten parent 
material. , 

Impingement: The process by which aquatic 
organisms that are too large to pass through the 
screens of a water intake structure become caught on 
the screens and are unable to escape.  

Impoundment: A collection area for water, usually 
for irrigation purposes.  

Incident-free risk: The radiological or chemical 
impacts resulting from the normal vehicular transport 
of packages. This includes the radiation of a 
hazardous chemical exposure of specific populations, 
such as crew, passengers, and bystanders. No 
accident or incident risks are involved.  

Indirect economic effects: Indirect economic effects 
result from the need to supply industries 
experiencing direct economic effects with additional 
outputs to allow them to increase their production.  
The additional output from each directly affected 
industry requires inputs from other industries within 
a region (that is, purchasers of goods or services).  
This results in a multiplier effect to show the change 
in total economic activity as firms increase their labor 
inputs.  

Infrastructure: The basic facilities, services, and 
installations needed for the functioning of a plant or 
other site, such as transportation and communication 
systems.  

Interim storage: Providing safe and secure capacity 
in the near term to support continuing operations in 
the interim period (10 years).
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Intermittent stream: A stream or reach of a stream 
that flows primarily during seasonal wet periods.  

Involved worker: A worker that is directly 
associated with any of the blending and conversion 
facility operations.  

Ion exchange. A unit physiochemical process that 
removes ions (both positively and negatively 
charged), including radionuclides, from liquid 
streams (usually water) for the purpose of 
purification or decontamination.  

Ionizing radiation: Radiation that can displace 
electrons from atoms or molecules, thereby 
producing ions.  

ISCST2: A computerized dispersion program used to 
calculate ground-level concentrations of air 
pollutants (Version 2).  

Isotope: An atom of an element with a specific 
atomic number and atomic mass. Isotopes of the 
same element have the same atomic number (i.e., the 
same number of protons) but have the different 
numbers of neutrons and different atomic masses.  
Isotopes are identified by the name of the element 
and the total number of protons and neutrons in the 
nucleus.  

Joule: A metric unit of energy, work, or heat that is 
equivalent to 1 watt-second, 0.239 calories or 1 
newton-meter.  

Land resources: Land resources are comprised of 
all of the terrestrial areas available for economic 
production, residential or recreational use, 
Government activities (such as military bases), or 
natural resources consumption.  

Latent fatalities: Fatalities associated with acute 
and chronic environmental exposure to chemical or 
radiation which occur years after an exposure takes 
place.  

Low-enriched uranium (LEU): Uranium with a 
content of the uranium isotope U-235 greater than 0.7 
percent and less than 20 percent.  

Low-level waste (LLW): Waste that contains 
radioactivity but is not classified as high-level or

transuranic waste, spent nuclear fuel, or "1 le(2) 
byproduct material" as defined by Department of 
Energy Order 5820.2A, Radioactive Waste 
Management. Test specimens of fissionable material 
irradiated for research and development only, and not 
for the production of power or plutonium, may be 
classified as low-level waste, provided the 
concentration of transuranic waste is less than 100 
nanocuries per gram.  

Maximally exposed individual (MEI): A 
hypothetical person who could potentially receive 
the maximum dose of radiation or hazardous 
chemicals.  

Megawatt: A unit of power equal to 1 million watts.  
"Megawatt thermal" is commonly used to describe 
heat, while "megawatt electric" describes electricity.  

Metamorphic rocks: Class of rock formed in the 
solid state in response to pronounced changes in the 
temperature, pressure or chemical environment.  

Mixed waste: Waste that contains both radioactive 
and hazardous wastes as described in this glossary.  

Migration: The seasonal movement of animals from 
one area to another.  

Migratory Bird Treaty Act: This act states that it is 
unlawful to pursue, take, attempt to take, capture, 
possess, or kill and migratory bird, or any part, nest, 
or egg of any such bird other than permitted 
activities.  

Modified Mercalli Intensity scale: A measure of 
the perceived intensity of earthquake ground shaking 
with 12 divisions, from I (not felt by people) to XII 
(damage nearly total).  

National Ambient Air Quality Standards 
(NAAQS): Air quality standards established by the 
Clean Air Act, as amended. The primary National 
Ambient Air Quality Standards are intended to 
protect the public health with an adequate margin of 
safety. The secondary National Ambient Air Quality 
Standards are intended to protect the public welfare 
from any known or anticipated adverse effects of a 
pollutant.
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National Emissions Standards for Hazardous Air 
Pollutants (NESHAP): A set of national emission 
standards for listed hazardous pollutants emitted 
from specific classes or categories of new and 
existing sources. These were implemented in the 
Clean Air Act Amendments of 1977.  

National Environmental Policy Act of 1969 
(NEPA): This Act is the basic national charter for the 
protection of the environment. It requires the 
preparation of an environmental impact statement for 
every major Federal action that may significantly 
affect the quality of the human or natural 
environment. Its main purpose is to provide 
environmental information to decision-makers so 
that their actions are based on an understanding of the 
potential environmental consequences of a proposed 
action and its reasonable alternatives.  

National Environmental Research Park: An 
outdoor laboratory set aside for ecological research 
to study the environmental impacts of energy 
developments. National environmental research 
parks were established by the Department of Energy 
to provide protected land areas for research and 
education in the environmental sciences and to 
demonstrate the environmental compatibility of 
energy technology development and use.  

National Historic Preservation Act of 1966, as 
amended: This Act provides that property resources 
with significant national historic value be placed on 
the National Register of Historic Places. It does not 
require any permits but, pursuant to Federal Code, if 
a proposed action might impact a historic property, it 
mandates consultation with the appropriate agencies.  

National Pollution Discharge Elimination System 
(NPDES): The Federal permitting system required 
for hazardous effluents regulated through the Clean 
Water Act, as amended.  

National Register of Historic Places (NRHP): A 
list of districts, sites, buildings, structures, and 
objects of prehistoric, historic, local, state, or 
national significance that is maintained by the 
Secretary of the Interior. The list is expanded as 
authorized by Section 2(b) of the Historic Sites Act of 
1935 (16 U.C. 462) and Section 101(a)(1)(A) of the 
National Historic Preservation Act of 1966, as 
amended.

Natural uranium (NU): Uranium that has the same 
isotopic composition as naturally occurring uranium.  
The isotopic composition of natural uranium is 
approximately 99.3 percent U-238 and 0.71 percent 
U-235.  

Native American Graves and Repatriation Act of 
1990: Established to protect Native American graves 
and associated funerary objects. This law requires 
Federal agencies and museums to inventory human 
remains and associated funerary objects and to 
provide culturally affiliated tribes with the inventory 
of collections. Requires repatriation, on request, to 
the culturally affiliated tribes.  

Neutron: An uncharged elementary particle with a 
mass slightly greater than that of a proton, found in 
the nucleus of every atom heavier than hydrogen-1; a 
free neutron is unstable and decays, with a half-life of 
about 13 minutes, into a proton and an electron.  

Nitrogen oxides: Refers to the oxides of nitrogen, 
primarily nitrogen oxide (NO) and nitrogen dioxide 
(NO2). These are produced in the combustion of 
fossil fuels and can constitute an air pollution 
problem. When nitrogen dioxide combines with 
volatile organic compounds, such as ammonia or 
carbon monoxide, ozone is produced.  

Noise Control Act of 1972: This Act directs all 
Federal agencies to carry out programs in a manner 
that furthers a national policy of promoting an 
environment free from noise that jeopardizes health 
or welfare.  

Noninvolved worker: A worker that is located 
onsite but is not associated with any of the blending 
facility operation.  

Normal operation: A predetermined set of facility 
processes or functions whereby and expected or 
"standard" output is the result.  

Notice of Intent (NO!): A notice printed in the 
Federal Register announcing that a Federal agency is 
going to prepare an environmental impact statement.  

Nuclear power plant: A facility that converts 
nuclear energy into electrical power. Heat produced 
in a nuclear reactor is used to make steam, which in
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turn drives a turbine connected to an electric 
generator.  

Nuclear reactor: A device in which a fission chain 

reaction is maintained and which is used for 

irradiation of materials or to produce heat for the 

generation of electricity.  

Nuclide: A species of atom characterized by the 

constitution of its nucleus and hence by the number 

of protons, the number of neutrons, and the energy 
content.  

Occupational dose limit: The NRC's promulgated 
radiological exposure limits to occupational workers.  

To the whole body, it is established to be 5,000 
millirem per year.  

Occupational Safety and Health Administration 

(OSHA): Oversees and regulates workplace health 

and safety, created by the Occupational Safety and 

Health Act of 1970.  

Outfalh The discharge point of a drain, sewer, or 

pipe as it enters a body of water.  

Overfeeding: The process that involves increasing 

the rate at which uranium feed is used in gaseous 

diffusion plants with a corresponding decrease in 

energy consumed for separative work.  

Oxidation: The combination of a substance with 

oxygen. During this reaction, the atoms in the 

element combined with oxygen lose electrons and the 

element's valence (the capacity to combine with 

other elements) is correspondingly increased.  

Packaging: The assembly of components necessary 

to perform containment function and ensure 

compliance with Federal regulations. It may consist 

of one or more materials, spacing structures, thermal 

insulation, radiation shielding, and devices for 

cooling or for absorbing mechanical shocks. The 

vehicle tie-down system and auxiliary equipment 

may be designated as part of the packaging.  

Paleontology: The study of extinct plant and animal 

life that existed in former geologic times, especially 
fossils.

Paleozoic Era: The longest era of geologi,"zi time 
that extends from the Cambrian through the Permian 

periods, occurring 230 million to 600 million years 

ago, characterized by the appearance of marine 

invertebrates, primitive fishes, amphibians, reptiles, 
and seed-bearing land plants.  

Palustrine wetland: Nontidal wetlands dominated 
by trees, shrubs, and emergent vegetation.  

Pathway: A route or course through which a human 

can be exposed to radiation or chemicals (that is, 

ingestion, inhalation, absorption, etc.).  

PCB: PCBs (polychlorinated biphenyl) are any of a 

family of chlorinated chemicals that are noted as 

dangerous environmental pollutants that can 

accumulate in animal tissues with resultant 

pathogenic or teratogenic (causing birth defects) 
effects.  

Perennial stream or creek: A stream or reach of a 

stream that flows continually throughout the year and 

whose upper surface generally stands lower than the 

water table in the region adjoining the stream.  

Permeable: In geology, rock or soil that is able to 
transmit a fluid.  

Person-rem: The unit of collective radiation dose 

commitment to a given population; the sum of the 

individual doses received by a segment of the 
population.  

pH: A numeric value that indicates the relative 

acidity or alkalinity of a substance on a scale of 0 to 

14, with the neutral point at 7.0. Acid solutions have 

pH values lower than 7.0 and basic (alkaline) 

solutions have pH values higher than 7.0.  

Piedmont region: An area of rolling topography 

between the Appalachian Mountains and the coastal 

plain that extends from New Jersey to Alabama.  

Plume: The elongated pattern of contaminated air or 

water originating at a point source, such as a 

smokestack or hazardous waste disposal site.  

Plutonium: A heavy, radioactive, metallic element 

with the atomic number 94. It is produced artificially 

in a reactor by bombarding uranium with neutrons.
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Plutonium is used in the production of nuclear 
weapons.  

Prehistoric: Predating written history. In North 
America, before 1492.  

Prevention of Significant Deterioration (PSD): 
Regulations established by the 1977 Clean Air Act 
Amendments to limit increases in criteria air 
pollutant concentrations above baseline.  

Prime farmland: Land that has the best 
combination of physical and chemical characteristics 
for producing food, feed, fiber, forage, oil-seed, and 
other agricultural crops with a minimum input of 
fuel, fertilizer, pesticides, and labor without 
intolerable soil erosion, as determined by the 
Secretary of Agriculture (Farmland Protection 
Policy Act of 1981, 7 CFR 7, paragraph 658).  

Protected area: An area encompassed by physical 
barriers, subject to access controls, surrounding 
material access areas, and meeting standards of 
Department of Energy Order 5632.1C, Protection 
and Control of Safeguards and Security Interests.  

Quaternary: The second geologic period of the 
Cenozoic Era, occurring from 2 million years ago to 
the present, characterized by the appearance of 
human beings.  

Rad: The unit of measure expressing the physical 
absorption of radiation. It is equal to the amount of 
radiation that leads to the deposition of 0.01 joule of 
energy per kilogram of absorbing material.  

Radiation: The emitted particles or photons from 
the nuclei of radioactive atoms. Some elements are 
naturally radioactive; others are induced to become 
radioactive by bombardment in a reactor. Naturally 
occurring radiation is indistinguishable from 
induced.  

Radioactive waste: Materials from nuclear 
operations that are radioactive or contaminated with 
radioactive materials and for which use, reuse, or 
recovery are impractical.  

Radioactivity: The emission of radiation, either 
spontaneously from unstable atomic nuclei or as a 
consequence of a nuclear reaction.

Radioisotopes: Radioactive nuclides of the same 
element (same number of protons in their nuclei) that 
differ in the number of neutrons.  

Radionucide: A radioactive, naturally occurring or 
manmade element characterized according to its 
atomic mass and atomic number. Radionuclides can 
have a long life as soil or water pollutants and are 
believed to have potentially mutagenic or 
carcinogenic effects on the human body.  

Radon: A gaseous, radioactive element with the 
atomic number 86 that results from the radioactive 
decay of radium. Radon occurs naturally in the 
environment and can collect in unventilated enclosed 
areas, such as basements. Large concentrations of 
radon can cause lung cancer in humans.  

RADTRAN: A computer code that combines user
determined, demographic, transportation, packaging, 
and materials with health physics data to calculate 
the expected radiological consequences and accident 
risk of transporting radioactive material.  

Raptor: A bird of prey, such as an eagle, hawk, or 
falcon.  

Receiving waters: Rivers, lakes, oceans, or other 
bodies of water into which wastewaters are 
discharged.  

Recharge: Replenishment of water to an aquifer.  

Record of Decision (ROD): A public document that 
records the final decision(s) concerning a proposed 
action. The Record of Decision is based in whole or 
in part on information and technical analysis 
generated during the Comprehensive Environmental 
Release, Compensation, and Liability Act 
(CERCLA) process or the National Environmental 
Policy Act (NEPA) process, both of which take into 
consideration public comments and community 
concerns.  

Regional Economic Area (REA): Geographical 
area defined by the Bureau of Economic Analysis 
(BEA) that is used to assess economic impacts of 
proposed alternatives.  

Region of Influence (ROI): Geographical area 
where approximately 90 percent of DOE and
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contractor employees reside. ROI's are used to assess 

demographic, housing or public service impacts of 

proposed alternatives.  

Rem: The abbreviation for "roentgen equivalent 

man,' which is the unit of radiation dose for 

biological absorption. It is equal to the product of the 

absorbed dose, in rads, and a quality factor that 

accounts for the variation in biological effectiveness 

of different types of radiation. Abbreviated as "rem." 

Resource Conservation and Recovery Act, as 

amended (RCRA): The Act that provides a "cradle 

to grave" regulatory program for hazardous waste 

and that established, among other things, a system for 

managing hazardous waste from its generation until 

its ultimate disposal.  

Richter Scale: A logarithmic scale used to express 

the total amount of energy released by an earthquake; 

it has 10 divisions, from 1 (not felt by humans) to 10 

(nearly total damage).  

Riparian: On or around rivers or streams.  

Risk: A qualitative or quantitative expression of 

possible loss that considers both the probability that 

a hazard will cause harm and the consequences of 

that event.  

Runoff: The portion of rainfall, melted snow, or 

irrigation water that flows across the ground surface 

and eventually enters a stream.  

Safe Drinking Water Act, as amended: This Act 

protects the quality of public water supplies, water 

supply and distribution systems, and all sources of 

drinking water.  

Safe secure trailer (SST): A specially designed 

semi-trailer, pulled by an armored tractor, that is used 

for the safe, secure transportation of cargo containing 

nuclear weapons or special nuclear material.  

Safety analysis report (SAR): A report, prepared in 

accordance with DOE Orders 5481.1B and 5480.23, 

that summarizes the hazards associated with the 

operation of a particular facility and defined 

minimum safe requirements.

Safety document: A document prepared specifically 
to ensure that the safety aspects of part or all of the 

activities conducted at a nuclear facility are formally 

and thoroughly analyzed, evaluated, and recorded 

(for example, technical specifications, safety analysis 

reports and addenda, and documented reports of 

special safety reviews and studies). Safety Analysis 

Reports (SAR) and Safety Evaluation Reports (SER) 

are similar except that the governing regulatory 

agency is DOE or NRC, respectively.  

Sanitary wastes: Wastes generated by normal 

housekeeping activities, liquid or solid (includes 

sludge), that are not hazardous or radioactive.  

Sedimentary Rocks: These rocks are composed of 

materials that have been transported and then 

deposited, materials that have been precipitated from 

marine waters, or remains of organisms.  

Sedimentation: The settling out of soil and mineral 

solids from suspension in water.  

Seepage basin: An unlined pit in the ground that 

receives aqueous effluent.  

Seismic: Pertaining to any earth vibration, 

especially an earthquake.  

Seismic zone: An area defined by the Uniform 

Building Code (1991), designating the amount of 

damage to be expected as the result of earthquakes.  

The United States is divided into six zones: 1) Zone 

0-no damage; 2) Zone 1-minor damage, 

corresponds to intensities V and VI of the Modified 

Mercalli Intensity Scale; 3) Zone 2A-moderate 

damage, corresponds to intensity VII of the Modified 

Mercalli Intensity Scale (eastern United States); 4) 

Zone 2B-slightly more damage than 2A (western 

United States); 5) Zone 3-major damage, 

corresponds to intensity VIII or higher of the 

Modified Mercalli Intensity Scale; 6) Zone 4-areas 

within Zope 3 determined by proximity to major fault 

systems.  

Separate Work Unit (SWU): A measure of the 

separation achieved in a uranium enrichment plant 

after separating uranium of a given U-235 content 

into two components, one having a higher percentage 

of U-235 than the other component.  
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,re accident: An accident with a frequency rate 
less than 10.6 per year that would have more 

,vere consequences than a design-basis accident, in 
.erms of damage to the facility, offsite consequences, 

or both.  

Siltstone: A sedimentary rock composed of fine 
textured minerals.  

Source term: The estimated quantities of 
radionuclides or chemical pollutants released to the 
environment.  

Spallation: Any nuclear reaction where several 
particles result from a collision, e.g., a chain reaction 
in a nuclear reactor.  

Special nuclear materials: As defined in Section 11 
of the Atomic Energy Act of 1954: (1) plutonium, 
uranium enriched in the isotopes 233 or 235, and any 
other material which the Nuclear Regulatory 
Commission determines to be special nuclear 
material; (2) any material artificially enriched by any 
of the aforementioned materials.  

Spent nuclear fuel: Fuel that has been withdrawn 
from a nuclear reactor following irradiation, the 
constituent elements of which have not been 
separated.  

Standardization (Epidemiology): Techniques used 
to control the effects of differences (e.g., age) 
between populations when comparing disease 
experience. There are two main methods: 

" Direct method, in which specific disease 
rates in the study population are 
averaged, using the distribution of the 
comparison population as a weight.  

"* Indirect method, in which the specific 
disease rates in the comparison 
population are averaged, using the 
distribution of the study population as a 
weight.  

State Historic Preservation Officer: State officer

Sulfur oxides: Common air pollutants, primarily 
sulfur dioxide (SO2) considered a major air pollutant, 
a heavy, bad-smelling, colorless gas usually formed 
in the combustion of coal and sulfur trioxide (SO3).  

Surface water: Water on the earth's surface, as 
distinguished from water beneath the surface 
(groundwater).  

Tailwaters: Water below a dam.  

Terrestrial (biotic): The sum total of living 
organisms within any designated land area.  

Threatened species: Any species that is likely to 
become an endangered species within the foreseeable 
future throughout all or a significant portion of its 
range.  

Toxic Substances Control Act of 1976 (TSCA): 
This Act authorizes the Environmental Protection 
Agency to secure information on all new and existing 
chemical substances and to control any of these 
substances determined to cause an unreasonable risk 
to public health or the environment. This law requires 
that the health and environmental effects of all'new 
chemicals be reviewed by the EPA before they are 
manufactured for commercial purposes.  

Transuranic waste: Waste contaminated with alpha 
particles emitting radionuclides with half-lives 
greater than 100 nanocuries per gram at the time of 
assay. It is not a mixed waste.  

Tributary: Any stream which contributes water to 
another stream or river.  

Tritium: A radioactive isotope of the element 
hydrogen with two neutrons and one proton.  
Common symbols for the isotope are H-3 and T.  

Unconfined aquifer: A permeable geological unit 
that has a water-filled pore space (saturated), the 
capability to transmit significant quantities of water 
under ordinary differences in pressure, and an upper 
water boundary that is at atmospheric pressure.

established to carry out the duties associated with the Unsaturated zone (vadose): A region in a porous National Historic Preservation Act, for identification medium in which the pore space is not filled with and protection of prehistoric and historic resources, water.  
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Uranium: A heavy, silvery-white metallic element 

with an atomic number of 92. It has many radioactive 

isotopes: Uranium-235 is most commonly used as a 

fuel for nuclear fission; Uranium-238 is transformed 
into fissionable Plutonium-239 following its capture 
of a neutron in a nuclear reactor.  

Visual Resource Management Class: A Visual 

Resource Management (VRM) Class defines the 

different degrees of modifications to the basic 

elements of the landscape: (1) Class 1 is applied to 

wilderness areas, wild and scenic rivers, and other 

similar environments; (2) Class 2 contrasts are seen 

but do not attract attention; (3) Class 3 contrasts 

caused by a cultural activity are evident, but remain 

subordinate to the existing landscape; (4) Class 4 

contrasts attract attention and are dominant features 

of the landscape in terms of scale but repeat the 

contrast of the characteristic landscape; (5) Class 5 is 

applied to areas where unacceptable cultural 

modifications have lowered the scenic quality (where 

the natural characteristics of the landscape have been 

disturbed to the point where rehabilitation is needed 

to bring it up to one of the other four classes).  

Vitrification: A waste treatment process that uses 

glass (for example, borosilicate glass) to encapsulate 

or immobilize radioactive wastes to prevent them 

from reacting in disposal sites.  

Volatile organic compounds (VOCs): A broad 

range of organic compounds, often halogenated, that 

vaporize at ambient or relatively low temperatures 

(for example, benzene, chloroform, and methyl 

alcohol).

Wastewater: Spent water originating from all 
aspects of human sanitary water use (domestic 

wastewater) and from a myriad of industrial 

processes that use water for a variety of purposes 

(industrial wastewater).  

Water quality standards and criteria: 

Concentration limit of constituents or characteristics 

allowed in water; often based on water use 

classifications (for example, drinking water, 

recreation use, propagation of fish and aquatic life, 

and agriculture and industry use). Water quality 

standards are legally enforceable; water quality 

criteria are non-enforceable recommendations based 

on biotic impacts.  

Water table: Water under the surface of the ground 

occurs in two zones: an upper, unsaturated zone; and 

the deeper, saturated zone. The boundary between the 

two zones is the water table.  

Weapons-grade: Fissionable material in which the 

abundance of fissionable isotopes is high enough that 

the material is suitable for use in thermonuclear 
weapons.  

Wetland: Land or areas exhibiting hydric soil 

conditions, saturated or inundated soil during some 

portion of the year, and plant species tolerant of such 

conditions.  

Wind rose: A depiction of wind speed and direction 

frequency for a given period of time.
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