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Site Data Tables Volume II 

11.4.0 FEMP 

FEMP currently is custodian of significant volumes of LLMW and LLW. Each of the waste types is treated independently in the following sections. 

11.4.1 FEMP LLMW 

Fifteen tables immediately following portray the impacts of LLMW at FEMP. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. FEMP-LLMW-Treatment and Disposal: Estimated Number of Fatalities 11-4.1-1 4-2 
2. FEMP-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-4.1-2 4-3 
3. FEMP-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 11-4.1-3 4-4 
4. FEMP-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 11-4.1-4 4-5 
5. FEMP-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 11-4.1-5 4-6 
6. FEMP-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 11-4.1-6 4-7 
7. FEMP-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 11-4.1-7 4-8 
8. FEMP-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 11-4.1-8 4-9 
9. FEMP-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-4.1-9 4-10 

10. FEMP-LLMW-Impacts on Water Resources Due to Increased Water Use 11-4.1-10 4-11 

11. FEMP-LLMW-Radionuclide Concentrations in Groundwater 
(Percent of Comparison Criteria) for Disposal (Contact-Handled) 11-4.1-11 4-12 

12. FEMP-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal (Contact-Handled) 11-4.1-12 4-13 

13. FEMP-LLMW-Socioeconomics Impacts for Treatment and Disposal 11-4.1-13 4-14 

14. FEMP-LLMW-Infrastructure Impacts for Treatment and Disposal 11-4.1-14 4-15 

15. FEMP-LLMW-Cost 11-4.1-15 4-16 
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Site Data Tables Volume II 

Table Il-4.1-1. FEMP-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treabnent Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - 3.BE-04 1.4E-02 3.2E-04 2.4E-06 - - - -
Decentralized 37 16 2.9E-04 1.6E-01 2.6E-05 1.9E-07 2.9E-04 9.0E-03 
Regionalized-1 11 12 2.7E-02 3.2E-01 7.0E-04 4.7E-06 2.9E-05 9.0E-03 
Reaionalized-2 7 6 2.5E-04 8.8E-02 1.4E-07 1.1E-09 - - - -
Reaionalized-3 7 1 2.5E-04 8.8E-02 1.4E-07 1.1 E-09 - - - -
Reaionalized-4 4 6 2.5E-04 8.8E-02 1.4E-07 1.1E-09 - - - -
Centralized 1 1 2.5E-04 8.8E-02 1.4E-07 1.1E-09 -- - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-4.1-2. FEMP-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
(person-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects toerson-reml Incidence Incidence Effects 

No Action 3 . 6.3E:.01 1, 1E.03 ' 3.3E..05 6.;,1:-05 4.7E-03 6 .Ut::-UO 2.;,1:-uo 4.7E-07 9.4E-01 1.3E-03 2.4E-06 5.6E-05 
Decentralized 37 16 5.2E-02 8.SE-05 2.SE-06 5.2E-06 3.9E-04 6.5E-07 2.0E-07 3.9E-08 7.3E-01 1.0E-03 7.3E-05 4.4E-05 
Reaionalized-1 11 12 1.4E+00 2.4E-03 7.9E-06 1.4E-04 9.4E-03 1.6E-05 5.5E-07 9.4E-07 6.8E+01 9.SE-02 3.5E-04 4.1 E-03 
Reaionalized-2 7 6 2.9E-04 4.9E-07 9.2E-08 2.9E-08 2.1E-06 3.6E-09 6.4E-09 2.1E-10 6.3E-01 8.SE-04 1.5E-06 3.SE-05 
Reaionalized-3 7 1 2.9E-04 4.9E-07 9.2E-08 2.9E-08 2.1E-06 3.6E-09 6.4E-09 2.1E-10 6.3E-01 8.SE-04 1.5E-06 3.SE-05 
Reaionalized-4 4 6 2.9E-04 4.9E-07 9.2E-08 2.9E-08 2.1E-06 3.6E-09 6.4E-09 2.1E-10 6.3E-01 8.SE-04 1.5E-06 3.SE-05 
Centralized 1 1 2.9E-04 4.9E-07 9.2E-08 2.9E-08 2.1E-06 3.6E-09 6.4E-09 2.1E-10 6.3E-01 8.SE-04 1.5E-06 3.SE-05 
Notes: 
T = Treatment 
D = Disoosal 
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Table 11-4.1-3. FEMP-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - -- -- - -
Decentralized 37 16 7.2E-01 1.0E-03 4.3E-05 
Regionalized-1 11 12 7.2E-01 1.0E-03 4.3E-05 
Regionalized-2 7 6 - - - - - -
Regionalized-3 7 1 -- - - - -
Regionalized-4 4 6 -- - - - -
Centralized 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-4.1-4. FEMP-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment DlsDOSal 

Number of Offslte Nonlnvolved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatalitv Probabilitv 
No Action 3 - 111g6f,Q~7 lv1£!1 2i,t~' '" --
Decentralized 37 16 4.9E-10 1.7E-10 3.SE-05 
Reoionalized-1 11 12 1.3E-08 4.1E-09 3.SE-05 
Regionalized-2 7 6 2.7E-12 9.4E-13 - -
Regionalized-3 7 1 2.7E-12 9.4E-13 - -
Regionalized-4 4 6 2.7E-12 9.4E-13 - -
Centralized 1 1 2.7E-12 9.4E-13 - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative 
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Table 11-4.1-5. FEMP-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offslte Population MEI Nonlnvolved Worker MEI Most Exposed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

{rem} Probability Probability Probability {rem} Probability Probability Probability (rem} Probability Probability Probability 
No Action 3 - 1.2E005 2.ut:.-08 ' « 1.1E-w .. . 1.2E-09 4.2E-uo 7.1E·09 "" 1.1E-09 "> 4.2E,10 -- -- - - - -
Decentralized 37 16 9.7E-07 1.7E-09 8.9E-11 9.7E-11 3.4E-07 5.8E-10 8.9E-11 3.4E-11 7.6E-02 1.3E-04 1.4E-05 7.6E-06 
Regionalized-1 11 12 2.6E-05 4.SE-08 2.SE-10 2.6E-09 8.3E-06 1.4E-08 2.SE-10 8.3E-10 7.6E-02 1.3E-04 1.4E-05 7.6E-06 
Regionalized-2 7 6 5.4E-09 9.2E-12 2.9E-12 5.4E-13 1.9E-09 3.2E-12 2.9E-12 1.9E-13 - - - - - - - -
Regionalized-3 7 1 5.4E-09 9.2E-12 2.9E-12 5.4E-13 1.9E-09 3.2E-12 2.9E-12 1.9E-13 -- -- - - - -
Reaionalized-4 4 6 5.4E-09 9.2E-12 2.9E-12 5.4E-13 1.9E-09 3.2E-12 2.9E-12 1.9E-13 -- -- - - - -
Centralized 1 1 5.4E-09 9.2E-12 2.9E-12 5.4E-13 1.9E-09 3.2E-12 2.9E-12 1.9E-13 - - - - -- --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered for this alternative. 
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Table 11-4.1-6. FEMP-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 7:3E-07 "• . 7.3E-07 7.1E-06 --
Decentralized 37 16 1.2E-07 1.2E-07 5.6E-04 2.4E-01 
Regionalized-1 11 12 3.8E-07 3.8E-07 1.2E-03 2.4E-01 
Regionalized-2 7 6 6.3E-10 6.3E-10 6.7E-06 - -
Regionalized-3 7 1 6.3E-10 6.3E-10 6.7E-06 - -
Regionalized-4 4 6 6.3E-10 6.3E-10 6.7E-06 - -
Central ized 1 1 6.3E-10 6.3E-10 6.7E-06 - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this alternative. 
MEI= Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table ll-4.1-7. FEMP-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions In Tons/Year (1 Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 3 - 16 (8/8) 22 (20/2) 0 2 (2/0) 2 (2/0) 2 (1/1) 3 (0/3) 2 (1 /1) 0 0 0 0 
Decentralized 37 16 38 (6/32) 23 (16n) 0 1 (1/0) 2 (2/0) 6 (2/4) 18 (0/18) 5 (1 /4) 0 0 0 2 (0/2) 
Reaionalized-1 11 12 57 (8/49) 30 (20/10' 0 2 (210) 2 (2/0) 8 (2/6) 29 (0/29) 9 (3/6) 0 2 (2/0) 0 4 (0/4) 
Regionalized-2 7 6 9 (0/9) 3 (1/2) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-3 7 1 9 (0/9) 3 (1/2) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-4 4 6 9 (0/9) 3 (1/2) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Centralized 1 1 9 (0/9) 3 (1/2) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/ worker vehicles emission). 
(2) Values = total emissions (stationarv-source emissions/ mobile-source emission). 
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Table 11-4.1-8. FEMP-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Altemativn T D General Conformlt Rule 111 

co NO2 Pb PM10 SO2 voe 
No Action 3 - -- 22 (20/2) - - - - -- 6 4/2) 
Decentralized 37 16 -- 22 (16/6) - - -- -- 11 3/8) 
Reoionalized-1 11 12 - - 30 (20/10) -- - - -- 16 4/12) 
Reaionalized-2 7 6 - - 3 (1/2) -- - - - - 2 0/2) 
Regionalized-3 7 1 - - 3 (1/2) -- - - - - 2 0/2) 
Regionalized-4 4 6 - - 3 (1/2) -- - - -- 2 0/2) 
Centralized 1 1 -- 3 (1/2) -- - - -- 2 0/2) 

Number of Ooerations & Maintenance 

LLMW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline 12) Concentration (31 

COl41 NO215l Pb/41 PM1014) SO2141 VOCl5l co NO2 Pb PM10 SO2 voe 
No Action 3 - 0 2N11 0 1 0 1-10/11 -- - - - - - - -- --
Decentralized 37 16 0 5 (1/41 0 2 0 410/41 0 0 0 0 0 0 
Reaionalized-1 11 12 0 9 (3/6) 0 12 0 110m 0 0 0 0 3 0 
Reoionalized-2 7 6 0 210/2\ 0 0 0 210/2) -- -- -- - - -- - -
Regionalized-3 7 1 0 210/2\ 0 0 0 210/2\ -- - - - - - - - - --
Reoionalized-4 4 6 0 2 (0/2) 0 0 0 210/2\ -- -- -- -- - - --
Centralized 1 1 0 210/21 0 0 0 210/2\ - - - - -- - - - - - -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. 502 = sulfur dioxide. 
voe = volatile organic compounds. NMQS = National Ambient Air Quality Standard. 

(1) GCR de minimus levels are applied, since PSD regulations are not applicable to construction activities. Values = % of total emissions 
(% of equipment emissions/% of worker vehicles emission). 

(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NMQS averaging periods for that pollutant. Stationary-source emissions are assumed to be 

negligible for all but the Decentralized Alternative. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonattainment area for ozone. Pollutant is an ozone precursor, therefore GCR de minimus levels are applied. Values = % of total 

emissions (% of stationarv-source emissions/% of mobile-source emissions). 
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Table 11-4.1-9. FEMP-LLMW-Percent of Standards/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Ooerations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cvanide ethane Lead 
No Action 3 - 0 0 0 -- -- 0 - - -- 0 0 0 0 
Decentralized 37 16 0 0 0 - - -- 0 -- -- 0 0 0 0 
Regionalized-1 11 12 0 0 0 -- -- 0 -- -- 0 0 0 0 
ReQionalized-2 7 6 0 0 0 -- -- 0 - - -- 0 0 0 0 
ReQionalized-3 7 1 0 0 0 -- -- 0 -- - - 0 0 0 0 
Regionalized-4 4 6 0 0 0 -- -- 0 -- - - 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 -- -- 0 0 0 0 

Number of Ooerations & Maintenance 

LLMW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - - - 0 0 0 - - 0 0 0 - - - -
Decentralized 37 16 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-1 11 12 - - 0 0 0 - - 0 0 0 - - - -
ReQionalized-2 7 6 -- 0 0 0 - - 0 0 0 - - - -
Regionalized-3 7 1 -- 0 0 0 - - 0 0 0 - - - -
Regionalized-4 4 6 -- 0 0 0 - - 0 0 0 - - - -
Centralized 1 1 -- 0 0 0 -- 0 0 0 -- --
Notes: 
T = Treatment 
D = Disposal 
- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
PercentaQes <1 % are shown as zeros. 
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Table 11-4.1-10. FEMP-LLMW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 3 - 17682 4.4 -- 1013 0.3 - - <0.1 
Decentralized 37 16 17543 4.4 - - 2799 0.7 - - 0.2 
Regionalized-1 11 12 23556 5.9 - - 4630 1.2 - - 0.3 
Regionalized-2 7 6 2104 0.5 - - 1296 0.3 - - <0.1 
Regionalized-3 7 1 2104 0.5 - - 1296 0.3 - - <0.1 
Regionalized-4 4 6 2104 0.5 - - 1296 0.3 - - <0.1 
Centralized 1 1 2104 0.5 - - 1296 0.3 - - <0.1 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per day 
Water supplied by groundwater in the Miami Valley Aquifer. Current water use= 400,000 gallons/day. 
Wastewater discharged to the Great Miami River. 
Average flow rate of the Great Miami River= 1,832,000 gallons/day. 
- - = Stream Flow is not considered for this site. 

<0.1 indicates that the percentage is less than 0.1 %. 
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Table II-4.1-11. FEMP-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - - - -- - - -- -- -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 7 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -
Regionalized-3 7 1 - - -- -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Regionalized-4 4 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - -
Centralized 1 1 - - - - - - - - - - - - - - - - -- - - - - - - -- -- - - - - - - - - - - - - - -

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 400 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 400 0 0 
Regionalized-2 7 6 - - - - - - - - - - - - - - -- - - - - -- -- - - - - - - - - - - - - - - - - -- - -
Regionalized-3 7 1 -- -- -- -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
Regionalized-4 4 6 - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
Centralized 1 1 - - - - -- -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = No disposal at this site for this alternative. 
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Table 11-4.1-12. FEMP-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Volume II 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 
No Action 3 - -- - -- -- -- - -- --
Decentralized 37 16 0 0 0 20 0 9 9 0 
Reaionalized-1 11 12 0 0 0 20 0 9 9 ' 0 
Reaionalized-2 7 6 - - - -- - -- -- -
Regionalized-3 7 1 -- - - - - -- -- -
Regionalized-4 4 6 - -- -- - - -- - --
Centralized 1 1 -- - -- -- -- -- -- --

LLMW T D 1,2-dlchloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 
No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 7 0 0 8 4 3 0 
ReQionalized-1 11 12 7 0 0 8 4 3 0 
ReQionalized-2 7 6 - - -- -- -- -- --
Regionalized-3 7 1 -- -- -- -- -- -- --
Regionalized-4 4 6 -- -- -- -- -- -- --
Centralized 1 1 -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
"--" = No disposal at this site for this alternative. 
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Table 11-4.1-13. FEMP-LLMW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 95 83 0.01 0.9 0.00 0.01 
Decentralized 37 16 339 371 0.05 4.2 0.02 0.02 
Regionalized-1 11 12 516 564 0.07 6.4 0.03 0.04 
Regionalized-2 7 6 138 151 0.02 1.7 0.01 0.01 
Regionalized-3 7 1 138 151 0.02 1.7 0.01 0.01 
Regionalized-4 4 6 138 151 0.02 1.7 0.01 0.01 
Centralized 1 1 138 151 0.02 1.7 0.01 0.01 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
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Table 11-4.1-14. FEMP-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Employment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action 3 - 6.2 2.25 17682 1.11 1013 0.04 2.65 8.04 59 3 
Decentralized 37 16 8.5 3.11 17543 1.10 2799 0.12 2.16 6.54 244 13 
Reaionalized-1 11 12 12.3 4.46 23556 1.47 4630 0.20 2.64 7.99 379 20 
Reaionalized-2 7 6 1.4 0.49 2104 0.13 1296 0.06 0.76 2.30 71 4 
Reaionalized-3 7 1 1.4 0.49 2104 0.13 1296 0.06 0.76 2.30 71 4 
Reaionalized-4 4 6 1.4 0.49 2104 0.13 1296 0.06 0.76 2.30 71 4 
Centralized 1 1 1.4 0.49 2104 0.13 1296 0.06 0.76 2.30 71 4 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts 
(1) Based on 1991 Site Emolovment 
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Table 11-4.1-15. FEMP-LLMW-Cost 

Number of Cost by life-Cycle Component 1) Cost by Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 107 9 30 60 8 48 59 0 
Decentralized 37 16 384 42 118 198 24 343 0 41 
Regionalized-1 11 12 584 67 185 302 30 543 0 41 
Regionalized-2 7 6 156 11 36 98 10 156 0 0 
Regionalized-3 7 1 156 11 36 98 10 156 0 0 
Regionalized-4 4 6 156 11 36 98 10 156 0 0 
Centralized 1 1 156 11 36 98 10 156 0 0 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components = Sum of the Functional Areas. 
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11.4.2 FEMP LLW 

Thirteen tables immediately following portray the impacts of LLW at FEMP. These tables are presented as follows: 

Impact Category 

No. Description 

1. FEMP-LLW-Treatment and Disposal: Estimated Number of Fatalities 
2. FEMP-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. FEMP-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. FEMP-LL W-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. FEMP-LL W-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7. FEMP-LLW-Emissions in Tons per Year of Criteria Air Pollutants 
8. FEMP-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. FEMP-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. FEMP-LLW-Impacts on Water Resources Due to Increased Water Use 
11. FEMP-LL W-Radionuclide Concentrations in Groundwater 

(Percem of Comparison Criteria) for Disposal 
13. FEMP-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. FEMP-LLW-Infrastructure Impacts for Treatment and Disposal 
15. FEMP-LLW-Cost 
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Table 11-4.2-1. FEMP-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Noninvolved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exoosure Exoosure Hazards 
No Action 10** 6 - - - - - - - - - - - -
Decentralized 16 - - - - - - - - - - - -
Regionalized-1 12 - - - - - - - - - - - -
Regionalized-2 11 12 6.SE-03 1.1 E-01 2.3E-01 5.2E-04 - - - -
Reqionalized-3 6 - - - - - - - - - - - -
Regionalized-4 7 6 - - - - - - - - - - - -
Regionalized-5 4 6 - - - - - - - - - - - -
Reqionalized-6 2 - - - - - - - - - - - -
Regionalized-7 2 - - - - - - - - - - - -
Centralized-1 1 - - - - - - - - - - - -
Centralized-2 1 - - - - - - - - - - - -
Centralized-3 7 1 - - - - - - - - - - - -
Centralized-4 7 1 - - - - - - - - - - - -
Centralized-5 1 1 - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = Treatment and/or Disposal is not considered under the alternative 
** Ten sites use existing facilities for Volume Reduction 
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Table 11-4.2-2. FEMP-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Worker WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

(person-rem) Incidence Effects (person-rem) Incidence Effects (person-rem) Incidence Effects 
No Action 10** 6 - - - - - - - - - - - - - - - - - -
Decentralized 16 - - - - - - - - - - - - - - - - - -
Regionalized-1 12 - - - - - - - - - - - - - - - - - -
Regionalized-2 11 12 4.6E+02 7.9E-01 4.6E-02 1.0E+00 1.8E-03 1.0E-04 1.6E+01 2.3E-02 9.7E-04 
Reaionalized-3 6 - - - - - - - - - - - - - - - - - -
Regionalized-4 7 6 - - - - - - - - - - - - - - - - - -
Regionalized-5 4 6 - - - - - - - - - - - - - - - - - -
Regionalized-6 2 - - - - - - -- - - - - - - - - - -
Regionalized-7 2 - - - - - - -- - - - - - - - - - -
Centralized-1 1 - - - - - - - - - - - - - - - - - -
Centralized-2 1 - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 - - - - - - - - - - - - - - - - - -
Centralized-4 7 1 - - - - - - - - - - - - - - - - - -
Centralized-5 1 1 - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existing facilities for Volume Reduction. 
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Table II-4.2-3. FEMP-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 -- -- --
Decentralized 16 - - -- - -
Regionalized-1 12 -- - - - -
Regionalized-2 11 12 - - - - - -
Regionalized-3 6 - - -- - -
Regionalized-4 7 6 - - - - - -
Regionalized-5 4 6 - - - - --
Regionalized-6 2 - - - - - -
Regionalized-7 2 - - - - - -
Centralized-1 1 -- -- --
Centralized-2 1 -- -- --
Centralized-3 7 1 - - - - --
Centralized-4 7 1 -- - - - -
Centralized-5 1 1 - - - - --
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-4.2-4. FEMP-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Noninvolved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10** 6 - - - - - -
Decentralized 16 - - - - - -
Regionalized-1 12 - - - - - -
Regionalized-2 11 12 4.4E-06 4.SE-07 - -
Regionalized-3 6 - - - - - -
Regionalized-4 7 6 - - - - - -
Regionalized-5 4 6 - - - - - -
Regionalized-6 2 - - - - - -
Regionalized-7 2 - - - - - -
Centralized-1 1 - - - - - -
Centralized-2 1 - - - - - -
Centralized-3 7 1 - - - - - -
Centralized-4 7 1 - - - - - -
Centralized-5 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Treatment and/or disposal is not considered under the Alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-4.2-5. FEMP-LL W-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite MEI Noninvolved Worker MEI Most Ex1>osed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 - - - - - - - - - - - - - - - - - -
Decentralized 16 - - - - - - - - - - - - - - - - - -
Regionalized-1 12 - - - - - - -- - - - - - - - - - -
Regionalized-2 11 12 8.SE-03 1.SE-05 8.SE-07 9.0E-04 1.SE-06 9.0E-08 - - - - - -
Regionalized-3 6 - - - - - - - - - - - - - - - - - -
Regionalized-4 7 6 - - - - - - - - - - - - - - - - - -
Regionalized-5 4 6 - - - - - - - - - - - - - - - - - -
Regionalized-6 2 - - - - - - - - - - - - - - - - - -
Regionalized-7 2 - - -- - - - - - - - - - - - - - -
Centralized-1 1 - - - - -- - - - - - - - - - - - -
Centralized-2 1 - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 - - - - - - - - - - - - - - - - - -
Centralized-4 7 1 - - - - - - - - - - - - - - - - - -
Centralized-5 1 1 - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Treatment and Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table Il-4.2-6. FEMP-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10·· 6 -- -- -- -- -- -- -- -- -- -- -- --
Decentralized 16 -- -- -- -- -- -- -- -- -- -- -- --
Regionalized - 1 12 -- -- -- -- -- -- -- -- -- -- -- --
Regionalized - 2 11 12 28 (1/27) 9 (4/5) 0 0 0 3 (0/3) 16 (0/16) 3 (0/3) 0 0 0 2 (0/2) 
Regionalized - 3 6 -- -- -- -- -- -- -- -- -- -- -- --
Regionalized - 4 7 6 -- -- -- -- -- -- -- -- -- -- -- --
Regionalized - 5 4 6 -- -- -- -- -- -- -- -- -- -- -- --
Regionalized - 6 2 -- -- -- -- -- -- -- -- -- -- -- --
Regionalzied - 7 2 -- -- -- -- -- -- -- -- -- -- -- --
Centralized-1 1 -- -- -- -- -- -- -- -- -- -- -- --
Centralized-2 1 -- -- -- -- -- -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- -- -- -- --
Centralized-4 7 1 -- -- -- -- -- -- -- -- -- -- -- --
Centralized-5 1 1 -- -- -- -- -- -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. voe = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/worker vehicles emission). 
(2) Values = total emissions (stationary-source emissions/mobile-source emission). 
•• Ten sites use existing facilities for Volume Reduction. 
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Table 11-4.2-7. FEMP-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of 
Sites Construction 

LLW Percent of Tons/Yur 
Allernatlves T D General Conformity Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 10·· 6 .. 0 .. .. . . 0 
Decentralized 16 .. 0 .. . . .. 0 
Reaionalized-1 12 .. 0 .. .. . . 0 
Reaionalized-2 11 12 .. 9 (4/5) .. .. . . 7 (1/6) 
Reaionalized-3 6 .. 0 .. . . .. 0 
Reoionalized-4 7 6 .. 0 .. .. . . 0 
Regionalized-5 4 6 .. 0 .. .. . . 0 
Regionalized-6 2 .. 0 .. .. . . 0 
Reaionalzied-7 2 .. 0 .. .. . . 0 
Centralized-1 1 .. 0 .. .. . . 0 
Centralized-2 1 .. 0 .. .. .. 0 
Centralized-3 7 1 .. 0 .. .. . . 0 
Centralized-4 7 1 .. 0 .. .. . . 0 
Centralized-5 1 1 .. 0 .. .. .. 0 

Number of 
Sites 

Ooerationa & Maintenance 

LLW Percent of Tons/Year Percent of NAAQS 
Alternatives T D Standard or Guideline (2) Concentration (3) 

CO(4l NO2(5) Pb(4) PM10(6) 502(4) VOC(5) co N02 Pb PM10 502 voe 
NO Action 10" 6 0 0 0 0 u u - - - .. .. -
Decentralized 16 0 0 0 0 0 0 - .. .. .. .. .. 
Reoionalized-1 12 0 0 0 0 0 0 - - - - - -
Reoionalized-2 11 12 0 3 (013) 0 2(2/0) 1 4 (0141 0 0 0 0 0 0 
Reoionalized-3 6 0 0 0 0 0 0 - - - .. - -
Reoionalized-4 7 6 0 0 0 0 0 0 .. - .. .. .. -
Reoionalized-5 4 6 0 0 0 0 0 0 - .. - - - -
Reoionalized-6 2 0 0 0 0 0 0 .. .. - .. .. .. 
Regionalzied-7 2 0 0 0 0 0 0 .. .. .. .. .. . . 
Centralized-1 1 0 0 0 0 0 0 .. .. .. .. - .. 
Cenlralized-2 1 0 0 0 0 0 0 .. .. .. .. .. . . 
Cenlralized-3 7 1 0 0 0 0 0 0 .. .. .. - .. .. 
Centralized-4 7 1 0 0 0 0 0 0 .. .. .. - .. -
Centralized-5 1 1 0 0 0 0 0 0 - - .. - .. -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformny Rule. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1 ) GCR de minimus levels are applied, since PSD regulations are not applicable to construct ion aclivnies. Values=% of total emissions(% of equipment 

emissions I% of wooer vehicle emissions). 
(2) Percent of either PSD or GCR tons per year (tpy) limn as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for lhal pollutant. Stationary-source emissions for all 

alternatives are assumed lo be negligible. 
(4) AUainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonallainment area for ozone. Pollutant is an ozone precursor, therefore GCR de minimus levels are applied. Values = o/o of total emissions ( o/o of 

stationary•source emissions I % of mobile•source emissions). 
(6) Nonaltainmenl area for this pollutant, therelore GCR de minimus levels are applied. Values= o/o of total emissions ( o/o of stationary-source emissions/ o/o ol mobile-source 

emissions). 
•• Ten sites use existina facilit ies for Volume Reduction. 
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Table 11-4.2-8. FEMP-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sites Ooerations & Maintenance 

LLW Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 10 .. 6 0 .. .. . . .. . . .. .. . . .. .. . . 
Decentralized 16 0 . . .. . . .. .. .. . . . . .. . . .. 
Reaionalized-1 12 0 . . . . .. .. .. .. . . . . .. . . . . 
Regionalized-2 11 12 9 . . .. .. . . .. . . . . .. .. . . .. 
Regionalized-3 6 0 .. .. .. .. .. .. . . .. .. . . .. 
Reaionalized-4 7 6 0 .. .. .. .. .. .. . . . . .. .. . . 
Reaionalized-5 4 6 0 .. .. . . . . .. .. . . . . .. . . .. 
Reaionalized-6 2 0 . . .. . . -- . . .. ·- . . .. . . .. 
Regionalized-7 2 0 .. . . . . .. . . . . . . -- -- .. .. 
Centralized-1 1 0 . . .. .. .. .. . . .. .. .. .. .. 
Centralized-2 1 · 0 . . . . -- . . · - .. . . .. .. . . . . 
Centralized-3 7 1 0 . . .. -- . . .. . . . . . . .. . . . . 
Centralized-4 7 1 0 -- . . - - -- . . -- . . . . . . . . . . 
Centralized-5 1 1 0 -· .. .. .. . . . . .. -- .. . . . . 

Number of 

Sites Operations & Maintenance 

LLW 1,1,2,2· 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 10·· 6 . . .. . . .. .. . . .. . . .. . . 
Decentralized 16 . . . . -- -- - · . . .. -- . . --
Reaionalized-1 12 .. . . - . .. . . -- -- .. - . . . 
Regionalized-2 11 12 . . .. . . · - . . .. -- -- . . . . 
Regionalized-3 6 .. .. -- -- . . . . . . -- -· .. 
Regionalized-4 7 6 . . . . .. . . . . . . . . .. .. .. 
Regionalized-5 4 6 -- -· .. .. -- -- . . . . . . . . 
Regionalized-6 2 -- -- .. .. -- -- .. . . . . .. 
Regionalized-7 2 - . . . . . . . . . .. -- -- -· .. 
Centralized-1 1 - . . . . . .. . . . . -. ·- . . . . 
Cenlralized-2 1 . . .. -- ·- . . -- . . .. . . . . 
Centralized-3 7 1 . - .. .. .. -· . . - . -- - . . . 
Centralized-4 7 1 -- .. . . - . .. . . . . . . .. . . 
Centralized-5 1 1 -- - · .. -- . . . . -- .. . . .. 
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1 % are shown as zeros. 
·• Ten sites use existing facilities for Volume Reduction. 
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Table II-4.2-9. FEMP-LLW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 10** 6 - - -- -- - - - - - - - -
Decentralized 16 - - - - - - - - - - -- - -
Regionalized-1 12 - - - - -- -- -- - - - -
Regionalized-2 11 12 5254 1.3 - - 2403 0.6 - - <0.1 
Regionalized-3 6 - - - - -- - - - - - - - -
Regionalized-4 7 6 -- - - - - -- - - -- - -
Regionalized-5 4 6 - - -- - - - - - - - - - -
Regionalized-6 2 - - -- - - -- -- -- - -
Regionalized-7 2 - - -- - - - - - - - - - -
Centralized-1 1 - - - - - - -- - - -- - -
Centralized-2 1 - - - - - - - - - - - - - -
Centralized-3 7 1 - - - - - - - - - - - - - -
Centralized-4 7 1 -- - - - - - - -- -- --
Centralized-5 1 1 - - -- -- -- -- - - - -
Notes: 
T = Treatment 
D = Disposal 
GPD = Gallons per day 
Water supplied by groundwater in the Miami Valley Aquifer. Current water use= 400,000 gallons/day. 
Wastewater discharged to the Great Miami River. Average flow rate of the Great Miami River 
= 1,823,000,000 gallons/day. 
** Ten sites use existing facilities for Volume Reduction. 
- - = FEMP is only considered under the Regionalized 2 Alternative; Under the Regionalized 2 Alternative 

Stream Flow is not considered. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-4.2-10. FEMP-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

LLW 

Alternatives 

No Action 
Decentralized* 
Reaionaiized-1 * 
Reaionalized-2* 
Reaionalized-3 
Reaionalized-4 
Reaionalized-5 
Reaionalized-6 
Reaionaiized-7 
Centralized-1 
Centralized-2 
Centralized-3 
Centralized-4 
Centralized-5 

LLW 

Altematives 

No Action 

Decentralized• 

R=ionalized-1 • 

Reo ionalized•2• 
R- ionalized-3 
R"" ionalized-4 
R"" ionalized-5 
R- ional ized-6 
R-ionalized-7 
Centralized-1 
Central ized-2 
Centralized-3 
Cenlralized-4 
Cenlralized-5 
Notes: 
T = T realment 
D = Disposal 

Number of 

Sites 

T 
10-

11 

7 
4 

7 
1 
1 

Number of 
Sites 

T 

11 

7 
4 

7 

D 

6 
16 
12 
12 
6 
6 
6 
2 
2 
2 
1 
1 
1 
1 

D 

6 

16 

12 

12 
6 
6 
6 
2 
2 
2 
1 
1 

Ac 

ZZI 

- -
0 
0 
0 
--
--
--
- -
--
--
- . 
--
- -
- -

Po 

"' 
0 

0 

0 

Ac Am Am Am C Cs 

U7 241 242 24.J 14 135 

-- -- -- -- -- --
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- - - - -
-- -- - - -- -- --
-- -- -- -- -- --
-- - - - - . - - . - -
-- . - - - - - .. . -
-- -- -- -- -- - -
- - - - - - - - - - - . 
- - - - -- - - -- - -

K Pa Ra Ra Sm Se .. n 1 m "' 111 n 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

• FEMP is shown as a candidate site for disposal in the Decentralized, Regionalized 1, and Regionalized 2 alternatives; however, 
!his disposal would be for onsile waste only if FEMP is detennined lo have WM LLW. At present, FEMP does not report WM LLW. 
- ren sites use existing facilities for Volume Reduction 
- - = Disnnsal is not considered for !his Alternative. 
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Cs 

137 

--
0 
0 
0 
--
--
--
--
--
-. 
.. 
. -
- -
- -

Sr .. 
0 

0 

0 

Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 
242 244 241 121 210 2U It 4.J 107 2:11 231 240 241 

-- -- -- -- - - -- -- -- -- -- -- -- --
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
- - - - - - -- -- -- -- -- - - - - - - - - --
-- -- - - - - - - - - -- -- -- -- -- - - - -
-- - - - - -- -- -- -- -- - - - - - - -- --
-- -- - - - - -- -- -- -- -- - - - - - - - -
-- -- - - -- - - -- - - -- - - - - - - - - - -
- - -. -. . - - . -- - . - . -- - - - - - - .. 
. - -. . - . - -. . - - . - - - - - - -- -- .. 
-- . . -- -- -- . - -. -- -. - - - - - - . -
- - - - - - - - - - . - - . - . -- -. . - .. - -
- - - - - - . - - - . - - - - - - - -- -- -. -. 

Tc Th Th Th Th Th Sn u u u u u y 

" n7 221 "' no n, 110 ... ... no no "' -
0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 11-4.2-11. FEMP-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % % 

Alternatives T D ROI Change in ROI 

Cost % Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 
(1) ROI (2) (Millions) (1) (Millions) (1) (2) 

No Action 10** 6 - - - - - - - - - - - -
Decentralized 16 - - - - -- - - - - - -
Reaionalized-1 12 - - - - - - - - - - - -
Reaionalized-2 11 12 276 301 0.04 3.4 0.01 0.02 
Reaionalized-3 6 - - -- -- - - -- - -
Reaionalized-4 7 6 - - - - -- - - - - --
Reaionalized-5 6 - - - - - - - - - - - -
Reaionalized-6 2 - - - - - - - - - - - -
Reaionalized-7 2 - - - - -- - - - - - -
Centralized-1 1 - - - - - - - - - - - -
Centralized-2 1 -- -- -- - - - - - -
Centralized-3 7 1 - - - - - - - - - - - -
Centralized-4 7 1 - - - - - - - - - - - -
Centralized-5 1 1 - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
ROI= Region of Influence 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
- - = Treatment and Disposal is not considered under the Alternative. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-4.2-12. FEMP-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Emolovment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action 10** 6 - - - - - - - - - - - - - - - - - - - -
Decentralized 16 - - - - - - -- - - - - - - - - - - - -
Reqionalized-1 12 - - - - - - -- - - - - - - - - - - - -
Reqionalized-2 11 12 3.9 1.40 5254 0.33 2403 0.11 0.50 1.52 207 11 
Reqionalized-3 6 - - - - - - - - - - - - - - - - - - - -
Reaionalized-4 7 6 - - - - -- - - - - - - - - - - - - - -
Regionalized-5 4 6 - - - - - - - - - - - - - - - - - - - -
Reqionalized-6 2 - - - - - - - - - - -- - - - - - - - -
Reqionalized-7 2 - - - - - - - - - - - - - - - - -- - -
Centralized-1 1 - - - - - - - - - - - - -- - - - - - -
Centralized-2 1 - - - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 - - - - - - - - - - - - - - - - - - - -
Centralized-4 7 1 - - - - -- - - - - - - - - - - - - --
Centralized-5 1 1 - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
** Ten sites use existing facilities for Volume Reduction. 
- - - Treatment and Disposal is not considered under the alternative. 
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Table Il-4.2-13. FEMP-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component 1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (MIiiions) 

(1) (MIiiions) (Millions) 
No Action 10** 6 - - - - - - - - - - - - -- --
Decentralized 16 -- - - - - -- - - - - - - - -
Regionalized-1 12 - - - - - - - - - - - - -- --
Regionalized-2 11 12 312 50 81 163 18 312 0 0 
Regionalized-3 6 - - - - - - - - - - - - - - - -
Regionalized-4 7 6 - - - - - - - - - - - - -- --
Regionalized-5 4 6 - - - - - - - - - - - - - - - -
Regionalized-6 2 - - - - - - - - - - - - - - - -
Regionalized-7 2 - - - - - - - - - - - - - - - -
Centralized-1 1 -- - - -- - - - - - - - - - -
Centralized-2 1 - - - - -- - - - - -- - - - -
Centralized-3 7 1 - - - - - - - - -- -- - - --
Centralized-4 7 1 - - - - - - - - - - - - - - - -
Centralized-5 1 1 - - - - - - - - - - -- - - - -
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.5.0 Hanford Site 

Hanford currently is custodian of significant volumes of LLMW, LLW, TRUW, HLW, and HW. Each of the waste types is treated independently in the 
following sections. 

11.5.1 Hanford LLMW 

Seventeen tables immediately following portray impacts of LLMW at INEL. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. Hanford-LLMW-Treatment and Disposal: Estimated Number of Fatalities 11-5.1-1 5- 3 
2. Hanford-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-5.1-2 5- 4 
3. Hanford-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 11-5.1-3 5- 5 
4. Hanford-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 11-5.1-4 5- 6 
5. Hanford-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 11-5.1- 5 5- 7 
6. Hanford- LLMW- Treatment and Disposal: Noncancer Health Risk From Chemical Exposure II-5.1- 6 5-8 
7. Hanford- LLMW-Emissions in Tons per Year of Criteria Air Pollutants 11-5.1-7 5- 9 
8. Hanford-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 11-5 .1- 8 5- 10 
9. Hanford-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-5 .1-9 5- 11 
10. Hanford- LLMW-Impacts on Water Resources Due to Increased Water Use 11-5 .1- 10 5-12 
11. Hanford-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Contact-Handled) 11-5 .1- 11 5-13 
11. Hanford- LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Remote-Handled) 11-5.1- 12 5- 14 
12. Hanford-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Contact-Handled) 11-5 .1- 13 5- 15 
13. Hanford- LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Remote-Handled) 11-5 .1- 14 5- 16 
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13. 
14. 
15. 

Hanford-LLMW-Socioeconomic Impacts for Treatment and Disposal 
Hanford-LLMW-Infrastructure Impacts for Treatment and Disposal 
Hanford-LLMW-Cost 
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11-5.1-15 
11-5.1-16 
11-5.1-17 

5-17 
5-18 
5-19 
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Table 11-5.1-1. Hanford-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

EXPOSUre Hazards Exposure Exposure Exposure Hazards 
No Action 3 - ~. ~~1.1E;01 j)B~ .tt3,8E..02 :,, , • .!/:1i 7;..6E-03 1!1\lt,, ,,;;~3.jE-04 - - - -
Decentralized 37 16 1.0E-01 5.2E-01 1.5E-03 5.6E-05 2.0E-01 7.3E-02 
Regionalized-1 11 12 1.2E-01 4.BE-01 1.4E-03 5.2E-05 2.0E-01 7.3E-02 
Regionalized-2 7 6 1.4E-01 5.0E-01 1.3E-02 1.BE-04 2.1E-01 7.6E-02 
Regionalized-3 7 1 1.4E-01 5.0E-01 1.3E-02 1.BE-04 9.3E-12 2.6E-05 
Regionalized-4 4 6 1.4E-01 5.0E-01 1.3E-02 1.BE-04 2.1E-01 7.6E-02 
Centralized 1 1 4.9E-01 1.7E+00 2.5E-02 3.3E-04 3.6E-01 1.5E-01 
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-5.1-2. Hanford-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Population Nonlnvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
loerson-reml Incidence Incidence Effects loerson-reml Incidence Incidence Effects ,.,,.rson-reml Incidence Incidence Effects 

No Action 3 - 1.5E+01 2.6E-02 1.2E-05 1.SE-03 6.2E-01 1.1E-03 7.3E-06 6.2E-05 2.6E+02 3.7E-01 5.SE-05 1.6E-02 
Decentralized 37 16 2.9E+00 5.0E-03 1.1E-06 2.9E-04 1.0E-01 1.7E-04 6.7E-07 1.0E-05 2.5E+02 3.SE-01 1.4E-03 1.5E-02 
Reaionalized -1 11 12 2.7E+00 4.7E-03 1.1E-06 2.7E-04 1.0E-01 1.SE-04 6.5E-07 1.0E-05 3.0E+02 4.1 E-01 1.3E-03 1.BE-02 
Reaionalized-2 7 6 2.6E+01 4.5E-02 1.2E-06 2.6E-03 3.5E-01 6.0E-04 7.1E-07 3.5E-05 3.5E+02 4.9E-01 1.5E-03 2.1E-02 
Reaionalized-3 7 1 2.6E+01 4.5E-02 1.2E-06 2.6E-03 3.SE-01 6.0E-04 7.1E-07 3.5E-05 3.5E+02 4.9E-01 1.5E-03 2.1E-02 
Regionalized-4 4 6 2.7E+01 4.5E-02 1.2E-06 2.7E-03 3.6E-01 6.1E-04 7.4E-07 3.6E-05 3.7E+02 5.1 E-01 1.6E-03 2.2E-02 
Centralized 1 1 5.0E+01 8.5E-02 1.2E-05 5.0E-03 6.6E-01 1.1E-03 7.3E-06 6.6E-05 1.2E+03 1.7E+00 1.BE-02 7.4E-02 
Notes: 
T = Treatment 
D = Disposal 
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Table 11-5.1-3. Hanford-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - -- - - - -
Decentralized 37 16 5.1E+02 7.0E-01 3.0E-02 
Regionalized-1 11 12 5.0E+02 7.0E-01 3.0E-02 
Regionalized-2 7 6 5.3E+02 7.4E-01 3.2E-02 
Regionalized-3 7 1 - - - - - -
Regionalized-4 4 6 5.3E+02 7.4E-01 3.2E-02 
Centralized 1 1 9.1E+02 1.3E+00 5.4E-02 
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for No Action Alternative for LLMW. 
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Table 11-5.1-4. Hanford-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 
Number of Offsite Noninvolved Hypothetical 

Sites MEI Worker MEI Farm Family 
LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 
Probability Probability Fatality Probability 

No Action 3 - 1.6E-Ot 5.JE-07 --
Decentralized 37 16 3.0E-08 9.7E-08 2.4E-04 
Regionalized-1 11 12 2.BE-08 8.9E-08 2.2E-04 
Regionalized-2 7 6 2.7E-07 3.1E-07 3.3E-04 
Regionalized-3 7 1 2.7E-07 3.1E-07 - -
Regionalized-4 4 6 2.7E-07 3.1E-07 3.SE-04 
Centralized 1 1 5.2E-07 5.7E-07 4.9E-03 
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered under the Alternative 

VOLUME II 5-6 



Site Data Tables Volume II 

Table II-5.1-5. Hanford-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disoosal 
Hypothetical Farm Family 

Number of Offsite Pooulation MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probability Probability Probability (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action 3 - 3.1E-04 5.3E-07 4.1E-10 3.1E-08 1.1E-03 1.SE-06 1.4E-08 1.1E-07 . - -- -- --
Decentralized 37 16 6.0E-05 1.0E-07 3.BE-11 6.0E-09 1.9E-04 3.3E-07 1.3E-09 1.9E-08 4.7E-01 8.0E-04 1.2E-04 4.7E-05 
Regionalized-1 11 12 5.6E-05 9.6E-08 3.6E-11 5.6E-09 1.BE-04 3.0E-07 1.3E-09 1.BE-08 4.3E-01 7.3E-04 1.1E-04 4.3E-05 
Reaionalized-2 7 6 5 .4E-04 9.2E-07 4.0E-11 5.4E-08 6.1 E-04 1.0E-06 1.4E-09 6.1E-08 6.6E-01 1.1 E-03 1.1E-04 6.6E-05 
Regionalized-3 7 1 5.4E-04 9.2E-07 4.0E-11 5.4E-08 6.1 E-04 1.0E-06 1.4E-09 6.1 E-08 . . - - -- --
Regionalized-4 4 6 5.SE-04 9.3E-07 4.1E-11 5.SE-08 6.3E-04 1.1E-06 1.SE-09 6.3E-08 7.0E-01 1.2E-03 1.2E-04 7.0E-05 
Centralized 1 1 1.0E-03 1.BE-06 4.1 E-10 1.0E-07 1.1E-03 2.0E-06 1.4E-08 1.1 E-07 9.7E+OO 1.6E-02 2.4E-04 9.7E-04 
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered for the No Action Alternative for LLMW 
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Table 11-5.1-6. Hanford-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 

quotient values for Number of Treatment Disposal 

LLMW Sites Offsite Non involved Hypothetical 

Alternatives MEI Worker MEI WM Worker Farm Family 

T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 4.SE-07 1.6E-05'' 9.0E-05 - -
Decentralized 37 16 5.1E-08 1.8E-06 3.6E-03 1.4E+00 
Regionalized-1 11 12 5.0E-08 1.7E-06 3.6E-03 1.4E+00 
Regionalized-2 7 6 5.5E-08 1.9E-06 4.0E-03 1.6E+00 
Regionalized-3 7 1 5.5E-08 1.9E-06 4.0E-03 - -
Regionalized-4 4 6 5.6E-08 2.0E-06 4.0E-03 1.6E+00 
Centralized 1 1 4.5E-07 1.6E-05 2.6E-02 2.4E+00 
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for No Action Alternative for LLMW. 
MEI = Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table 11-5.1-7. Hanford-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in Tons/Year (1 Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 3 - 12 1 /11) 5 (3/2) 0 0 0 2 1/1) 9 (1/8) 4 (2/2) 0 0 0 1 (0/1) 
Decentralized 37 16 58 5/53 241 13/11 0 1 (1/0) 1 I 1/0 7 1/6) 50 (0/50 151 5/10 0 3 (3/0) 0 6 (0/6) 
Regionalized-1 11 12 70 5/65 25 I 12/13 0 1 (1/0) 1 1/0 9 1/8) 52 (1/51 151 5/10 0 4 (4/0) 0 6 (0/6) 
Regionalized-2 7 6 91 5/86 30 13/17 0 1 (1/0) 1 1/0 12 2/10) 64 (1/63, 191 6/13 0 4 (4/0) 0 8 (0/8) 
Regionalized-3 7 1 57 3/54 19 8/11) 0 1 (1/0) 1 I 1/0) 7 1/6) 37 (1/36, 13 6/7 0 4 (4/0) 0 4 (0/4) 
Regionalized-4 4 6 91 5/86 30(13/17) 0 1 (1/0) 1 (1/0 12 (2/10) 64 (1/63, 19 (6/13 0 4 (4/0) 0 8 (0/8) 
Centralized 1 1 293 (25/268) 118 64/54) 0 6 (5/1) 6 (6/0) 38 (6/32) 213 (3/210) 75 (33/42) 0 23 (22/1) 2 (2/0) 25 (0/25) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values = total emissions (stationary-source emissions/ mobile-source emission). 
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Table 11-5.1-8. Hanford-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General Conformity Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - - - - - - - - - - - - -
Decentralized 37 16 -- -- -- -- -- - -
Regionalized-1 11 12 - - - - - - - - - - - -
Regionalized-2 7 6 - - - - - - - - -- --
Reaionalized-3 7 1 - - -- - - -- -- - -
Regionalized-4 4 6 - - - - - - - - - - --
Centralized 1 1 - - - - - - - - - - - -

Number of Ooerations & Maintenance 

LLMW Sites Percent of TonsNear Percent of NAAQS 

Alternatives T D Standard or Guideline f2 Concentration (3) 

co (4) NO2 (4) Pb f4) PM10 {4) 502 {4) voe f4> co NO2 Pb PM10 SO2 voe 
No Action 3 - 1 4 0 2 0 0 - - - - - - - - - - - -
Decentralized 37 16 1 12 0 22 1 0 0 0 0 0 0 0 
Reaionalized-1 11 12 1 13 0 23 1 0 0 0 0 0 0 0 
Reaionalized-2 7 6 1 14 0 25 1 0 0 0 0 0 0 0 
Reaionalized-3 7 1 1 14 0 25 1 0 0 0 0 0 0 0 
Reaionalized-4 4 6 1 14 0 25 1 0 0 0 0 0 0 0 
Centralized 1 1 3 82 1 147 5 1 0 0 0 0 2 0 
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) Hanford is in an attainment area for all criteria pollutants, therefore the GCR doe not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for the 

No Action and minimum treatment (no incineration) alternatives are assumed to be negligible. 
(4) Attainment area for this oollutant, therefore PSD increment levels are annlied. Values are for stationarv-source emissions onlv. 
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Table 11-5.1-9. Hanford-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro 

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 - 0 0 0 . . . - 0 .. - - 0 0 0 0 
Decentralized 37 16 0 0 0 - - - - 0 - - - - 0 0 0 0 
Regionalized-1 11 12 0 0 0 - - - - 0 - - - - 0 0 0 0 
Regionalized-2 7 6 1 0 0 - - .. 0 . - - . 0 0 0 0 
Regionalized-3 7 1 1 0 0 - - - - 0 . - - - 0 0 0 0 
Regionalized-4 4 6 1 0 0 . - - - 0 - - - - 0 0 0 0 
Centralized 1 1 1 0 0 - - . - 0 .. - - 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1,1,2,2- 1, 1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1,2,2 Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane Trichloro, 1, 1 ethane ethane methane Chloride 
No Action 3 - . - 0 0 0 - - 0 0 0 - . - . 
Decentralized 37 16 .. 0 0 0 .. 0 0 0 - - - -
Regionalized-1 11 12 .. 0 0 0 .. 0 0 0 - - - -
Regionalized-2 7 6 .. 0 0 0 . . 0 0 0 .. - -
Reqionalized-3 7 1 . . 0 0 0 . . 0 0 0 .. . -
Reqionalized-4 4 6 . . 0 0 0 . . 0 0 0 - . - -
Centralized 1 1 - - 0 0 0 . - 0 0 0 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1% are shown as zeros. 
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Table 11-5.1-10. Hanford-LLMW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 3 - 3038 <0.1 <0.1 2573 <0.1 <0.1 - -
Decentralized 37 16 17456 0.2 <0.1 9054 0.1 <0.1 - -
Regionalized-1 11 12 17521 0.2 <0.1 8801 0.1 <0.1 - -
Regionalized-2 7 6 18548 0.2 <0.1 10166 0.1 <0.1 - -
Regionalized-3 7 1 13231 0.1 <0.1 7690 0.1 <0.1 - -
Regionalized-4 4 6 18548 0.2 <0.1 10166 0.1 <0.1 - -
Centralized 1 1 87637 0.9 <0.1 43085 0.5 <0.1 - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by surface water in the Columbia River. Current water use= 9,567,000 gallons/day. 
Average flow rate of the Columbia _River = 77,560,000,000 gallons/day. 
--= Wastewater discharged to evaporation ponds. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-5.1-11. Hanford-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 
No Action 3 - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 7 1 - - -- - - - - - - - - -- -- - - - -- - - -- --
Reaionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 
No Action 3 - - -- -- -- -- - -- -- -- -- -- - - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 1 0 0 500 0 
Reqionalized-1 11 12 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 1 0 0 400 0 
Reqionalized-2 7 6 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 2 0 0 700 0 
Regionalized-3 7 1 -- - - -- -- - -- -- -- - -- -- -- -- -- -- -- -- -- -- --
Regionalized-4 4 6 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 2 0 0 700 0 
Centralized 1 1 0 0 3 0 0 0 0 0 40 0 0 0 0 0 0 0 40 3 0 10000 0 
Notes: 
T = Treatment 
D = Disposal 
-- = No disposal at this site for this alternative. 
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Table Il-5.1-12. Hanford-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) 
for Disposal (Remote-Handled) 

LLMW T o· Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI NI Pd Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 

No Action 3 - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonallzed-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

LLMW T D· Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 

No Action 3 - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonallzed-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reglonalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Notes: 

T = Treatment 

D = Disposal 

• = In addition to the CH-LLMW disposal sites Indicated below, disposal of RH-LLMW occurs at four sites (Hanford, INEL, ORR and SRS) for all alternatives except No Action. 

"-" = No disposal at this site for this alternative. 
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Table 11-5.1-13. Hanford-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - - -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 100 0 60 0 0 
Regionalized-1 11 12 0 0 0 100 0 60 0 0 
Regionalized-2 7 6 0 0 0 100 0 60 0 0 
Regionalized-3 7 1 - - -- - -- -- -- --
Regionalized-4 4 6 0 0 0 100 0 70 0 0 
Centralized 1 1 0 0 0 100 0 100 0 0 

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - - -- - -- -- - --
Decentralized 37 16 80 0 0 90 0 20 0 
Reqionalized-1 11 12 70 . 0 0 90 0 20 0 
Reaionalized-2 7 6 80 0 0 90 0 30 0 
Reoionalized-3 7 1 -- - -- - - - -
Reoionalized-4 4 6 80 0 0 100. 0 30 0 
Centralized 1 1 . 200 • 0 0 400 0 40 , , 0 
Notes: 
T = Treatment 
D = Disposal 
"-" = No disposal at this site for this alternative. 

VOLUME II 5-15 



Site Data Tables Volume II 

Table Il-5.1-14. Hanford-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Remote-Handled) 

LLMW T D* Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 0 
Reaionalized-2 7 6 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 
Reaionalized-4 4 6 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 

LLMW T D* 1,2-dichloro- Methylene 1,2,2-trlchloro-

Alternatives ethane Lead Mercury Chloride Selenium Sliver 1, 1-trifluoroethane 

No Action 3 - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 
Reaionalized-2 7 6 0 0 0 0 0 0 0 
Reaionalized-3 7 1 0 0 0 0 0 0 0 
Reaionalized-4 4 6 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
* = In addition to the CH-LLMW disposal sites indicated below, disposal of RH-LLMW occurs at four sites (Hanford, INEL, ORR 
and SRS) for all alternatives except No Action. 
"-" = No disposal at this site for this alternative. 
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Table Il-5.1-15. Hanford-LLMW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 230 187 0.09 2.0 0.03 0.05 
Decentralized 37 16 759 772 0.36 8.2 0.13 0.18 
Regionalized-1 11 12 828 842 0.39 9.0 0.14 0.20 
Regionalized-2 7 6 864 878 0.41 9.4 0.14 0.22 
Regionalized-3 7 1 631 642 0.30 6.9 0.11 0.14 
Regionalized-4 4 6 864 878 0.41 9.4 0.14 0.24 
Centralized 1 1 3507 3567 1.66 38.1 0.58 0.76 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
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Table Il-5.1-16. Hanford-LLMW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Land Use Water Waste Water Power Employment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 3 - 1.8 0.03 3038 0.00 2573 1.29 1.14 0.21 86 1 
Decentralized 37 16 10.2 0.17 17456 0.02 9054 4.53 1.57 0.24 409 3 
Regionalized-1 11 12 10.4 0.17 17521 0.02 8801 4.40 1.56 0.28 506 4 
Regionalized-2 7 6 10.9 0.18 18548 0.02 10166 5.08 1.58 0.29 667 5 
Regionalized-3 7 1 8.1 0.13 13232 0.02 7690 3.85 1.18 0.21 417 3 
Regionalized-4 4 6 10.9 0.18 18548 0.02 10166 5.08 1.66 0.30 473 3 
Centralized 1 1 50.2 0.83 87637 0.11 43085 21.54 8.33 1.52 2081 14 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per day 
FTE = Full-time equivalent 
MW = Megawatts 
(1) Based on 1991 Site Employment 
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Table 11-5.1-17. Hanford-LLMW-Cost 

Number of Cost by Life-Cycle Component (1) Cost by Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 260 18 37 182 23 113 147 0 
Decentralized 37 16 859 79 187 543 50 610 0 249 
Regionalized-1 11 12 937 92 240 548 56 697 0 240 
Regionalized-2 7 6 977 98 234 585 60 714 0 263 
Regionalized-3 7 1 714 76 207 400 31 714 0 0 
ReQionalized-4 4 6 977 98 234 585 60 714 0 263 
Centralized 1 1 3968 347 1017 2311 294 2926 0 1042 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In current 1994 dollars; Total Cost = Sum of the Life Cycle Components = Sum of the Functional Areas. 
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11.5.2 Hanford LLW 

Thirteen of the 14 impact categories apply to LL W at Hanford. These impacts are presented in the following tables. 

Impact Category 

No. 

1. 
2. 
3. 
4. 
5. 

7. 
8. 
9. 

Description 

Hanford-LLW-Treatment and Disposal: Estimated Number of Fatalities 
Hanford-LL W-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
Hanford-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
Hanford-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
Hanford-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
Hanford-LLW-Emissions in Tons per Year of Criteria Air Pollutants 
Hanford-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
Hanford-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. Hanford-LLW-Impacts on Water Resources Due to Increased Water Use 
11. Hanford-LL W-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. Hanford-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. Hanford-LLW-Infrastructure Impacts for Treatment and Disposal 
15. Hanford-LLW-Cost 
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Table 11-5.2-1. Hanford-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 1.5E-01 1.7E-01 4.2E-07 1.5E-08 6.7E-01 4.4E-01 
Decentralized 16 9.9E-02 1.2E-01 2.7E-06 9.6E-08 3.7E-01 1.8E-01 
Regionalized-1 12 9.9E-02 1.2E-01 2.7E-06 9.6E-08 3.7E-01 1.8E-01 
Regionalized-2 11 12 2.0E-01 3.2E-01 3.6E-06 1.3E-07 3.1 E-01 1.2E-01 
Regionalized-3 6 9.9E-02 1.2E-01 2.7E-06 9.6E-08 3.7E-01 1.8E-01 
Regionalized-4 7 6 2.1E-01 3.3E-01 5.0E-02 4.9E-04 3.1 E-01 1.2E-01 
Regionalized-5 4 6 2.1E-01 3.3E-01 5.0E-02 4.9E-04 3.1 E-01 1.2E-01 
Regionalized-6 2 9.9E-02 1.2E-01 2.7E-06 9.6E-08 1.1E+00 6.0E-01 
Regionalized-7 2 1.0E-01 1.8E-01 4.2E-06 1.5E-07 - - - -
Centralized-1 1 9.9E-02 1.2E-01 2.7E-06 9.6E-08 2.8E+00 1.4E+00 
Centralized-2 1 1.0E-01 1.8E-01 4.2E-06 1.5E-07 - - - -
Centralized-3 7 1 2.1 E-01 3.3E-01 5.0E-02 6.1E-04 1.8E+00 8.9E-01 
Centralized-4 7 1 2.1 E-01 3.3E-01 5.0E-02 6.1E-04 - - - -
Centralized-5 1 1 1.5E+00 2.1E+00 7.SE-02 9.7E-04 1.8E+00 8.8E-01 
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the Alternative 
** Ten sites use existing facilities for Volume Reduction 
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Table 11-5.2-2. Hanford-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Worker WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

(person-rem) Incidence Effects (person-rem) Incidence Effects (person-rem) Incidence Effects 
No Action 10** 6 8.3E-04 1.4E-06 8.3E-08 3.0E-05 5.1 E-08 3.0E-09 3.9E+02 5.4E-01 2.3E-02 
Decentralized 16 5.4E-03 9.1E-06 5.4E-07 1.9E-04 3.3E-07 1.9E-08 2.5E+02 3.SE-01 1.SE-02 
Regionalized-1 12 5.4E-03 9.1E-06 5.4E-07 1.9E-04 3.3E-07 1.9E-08 2.5E+02 3.SE-01 1.SE-02 
Regionalized-2 11 12 7.1E-03 1.2E-05 7.1 E-07 2.6E-04 4.4E-07 2.6E-08 4.9E+02 6.9E-01 3.0E-02 
Regionalized-3 6 5.4E-03 9.1E-06 5.4E-07 1.9E-04 3.3E-07 1.9E-08 2.5E+02 3.SE-01 1.SE-02 
Regionalized-4 7 6 9.4E+01 1.6E-01 9.4E-03 9.?E-01 1.?E-03 9.?E-05 5.2E+02 7.2E-01 3.1 E-02 
Regionalized-5 4 6 9.4E+01 1.6E-01 9.4E-03 9.?E-01 1.?E-03 9.?E-05 5.2E+02 7.2E-01 3.1E-02 
Regionalized-6 2 5.4E-03 9.1E-06 5.4E-07 1.9E-04 3.3E-07 1.9E-08 2.5E+02 3.SE-01 1.SE-02 
Reaionalized-7 2 8.3E-03 1.4E-05 8.3E-07 3.0E-04 5.1E-07 3.0E-08 2.6E+02 3.6E-01 1.6E-02 
Centralized-1 1 5.4E-03 9.1E-06 5.4E-07 1.9E-04 3.3E-07 1.9E-08 2.5E+02 3.5E-01 1.SE-02 
Centralized-2 1 8.3E-03 1.4E-05 8.3E-07 3.0E-04 5.1E-07 3.0E-08 2.6E+02 3.6E-01 1.6E-02 
Centralized-3 7 1 1.0E+02 1.?E-01 1.0E-02 1.2E+00 2.1E-03 1.2E-04 5.2E+02 7.2E-01 3.1E-02 
Central ized-4 7 1 1.0E+02 1.?E-01 1.0E-02 1.2E+00 2.1 E-03 1.2E-04 5.2E+02 7.2E-01 3.1E-02 
Centralized-5 1 1 1.5E+02 2.SE-01 1.SE-02 1.9E+00 3.3E-03 1.9E-04 3.8E+03 5.3E+00 2.3E-01 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existing facilities for Volume Reduction . 
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Table 11-5.2-3. Hanford-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 1.7E+03 2.3E+00 1.0E-01 
Decentralized 16 9.3E+02 1.3E+00 5.6E-02 
Regionalized-1 12 9.3E+02 1.3E+00 5.6E-02 
Regionalized-2 11 12 7.8E+02 1.1E+00 4.7E-02 
Regionalized-3 6 9.3E+02 1.3E+00 5.6E-02 
Regionalized-4 7 6 7.8E+02 1.1E+00 4.7E-02 
Regionalized-5 4 6 7.8E+02 1.1 E+00 4.7E-02 
Regionalized-6 2 2.9E+03 4.0E+00 1.7E-01 
Regionalized-7 2 - - - - - -
Centralized-1 1 6.9E+03 9.7E+00 4.2E-01 
Centralized-2 1 - - - - - -
Centralized-3 7 1 4.4E+03 6.2E+00 2.7E-01 
Centralized-4 7 1 - - - - - -
Centralized-5 1 1 4.4E+03 6.2E+00 2.6E-01 
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-5.2-4. Hanford-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10** 6 8.6E-12 2.6E-11 1.4E-03 
Decentralized 16 5.5E-11 1.?E-10 2.5E-04 
Regionalized-1 12 5.5E-11 1.?E-10 2.5E-04 
Regionalized-2 11 12 7.3E-11 2.2E-10 1.1E-03 
Regionalized-3 6 5.5E-11 1.?E-10 2.SE-04 
Regionalized-4 7 6 9.6E-07 8.SE-07 3.4E-03 
Regionalized-5 4 6 9.6E-07 8.5E-07 3.4E-03 
Regionalized-6 2 5.5E-11 1.?E-10 4.1 E-03 
Regionalized-7 2 8.SE-11 2.6E-10 - -
Centralized-1 1 5.SE-11 1.?E-10 1.2E-03 
Centralized-2 1 8.5E-11 2.6E-10 --
Centralized-3 7 1 1.0E-06 1.1 E-06 2.3E-03 
Centralized-4 7 1 1.0E-06 1.1 E-06 --
Centralized-5 1 1 1.SE-06 1.?E-06 2.3E-03 
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-5.2-5. Hanford-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 

Number of Offsite MEI Nonlnvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 1.7E-08 2.9E-11 1.7E-12 5.2E-08 8.9E-11 5.2E-12 2.8E+00 4.8E-03 2.8E-04 
Decentralized 16 1.1E-07 1.9E-10 1.1 E-11 3.3E-07 5.6E-10 3.3E-11 5.0E-01 8.6E-04 5.0E-05 
Regionalized-1 12 1.1E-07 1.9E-10 1.1 E-11 3.3E-07 5.6E-10 3.3E-11 5.0E-01 8.6E-04 5.0E-05 
Regionalized-2 11 12 1.5E-07 2.5E-10 1.5E-11 4.4E-07 7.5E-10 4.4E-11 2.3E+00 3.9E-03 2.3E-04 
Regionalized-3 6 1.1E-07 1.9E-10 1.1 E-11 3.3E-07 5.6E-10 3.3E-11 5.0E-01 8.6E-04 5.0E-05 
Regionalized-4 7 6 1.9E-03 3.3E-06 1.9E-07 1.7E-03 2.9E-06 1.7E-07 6.8E+00 1.2E-02 6.8E-04 
Regionalized-5 4 6 1.9E-03 3.3E-06 1.9E-07 1.7E-03 2.9E-06 1.7E-07 6.8E+00 1.2E-02 6.8E-04 
Regionalized-6 2 1.1 E-07 1.9E-10 1.1E-11 3.3E-07 5.6E-10 3.3E-11 8.1E+00 1.4E-02 8.1E-04 
Regionalized-7 2 1.7E-07 2.9E-10 1.7E-11 5.2E-07 8.8E-10 5.2E-11 - - - - - -
Centralized-1 1 1.1E-07 1.9E-10 1.1 E-11 3.3E-07 5.6E-10 3.3E-11 2.4E+00 4.1E-03 2.4E-04 
Centralized-2 1 1.7E-07 2.9E-10 1.7E-11 5.2E-07 8.8E-10 5.2E-11 - - - - - -
Centralized-3 7 1 2.1E-03 3.5E-06 2.1E-07 2.1E-03 3.6E-06 2.1E-07 4.6E+00 7.8E-03 4.6E-04 
Centralized-4 7 1 2.1E-03 3.5E-06 2.1E-07 2.1E-03 3.6E-06 2.1 E-07 - - - - - -
Centralized-5 1 1 3.1E-03 5.2E-06 3.1E-07 3.4E-03 5.8E-06 3.4E-07 4.6E+00 7.8E-03 4.6E-04 
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table Il-5.2-6. Hanford-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10** 6 20 (11/9) 33 (30/2) 0 2 (2/0) 3 (3/0) 4 (3/1) 44 (0/44) 9 (0/9) 0 0 0 5 (0/5) 
Decentralized 16 44 (7/37) 26 (1817) 0 1 (1/0) 2 (2/0) 6 (2/4) 47 (0/47) 9 (0/9) 0 0 0 6 (0/6) 
Reoionalized-1 12 44 (7/37) 26 (1817) 0 1 (1/0) 2 (2/0) 6 (2/4) 47 (0/47) 9 (0/9) 0 0 0 6 (0/6) 
Reaionalized-2 11 12 80 (7/73) 34 (19/15) 0 2 (2/0) 2 (2/0) 11 (2/9) 79 (0/79) 17(1/16) 0 0 0 9 (0/9) 
Reaionalized-3 6 44 (7/37) 26 (1817) 0 1 (1/0) 2 (2/0) 6 (2/4) 47 (0/47) 9 (0/9) 0 0 0 6 (0/6) 
Reaionalized-4 7 6 84 (8/76) 36 (21/150) 0 2 (2/0) 2 (2/0) 11 (2/9) 81 (0/81) 16 (0/16) 0 0 0 10 (0/10) 
Reaionalized-5 4 6 84 (8/76) 36 (21/15) 0 2 (2/0) 2 (2/0) 11 (2/9) 81(0/81) 16 (0/16) 0 0 0 10 (0/10) 
Regionalized-6 2 99 (13/86) 51 (34/17) 0 3 (3/0) 3 (3/0) 13 (3/10) 115 (1/114) 28 (2/26) 0 0 0 14 (0/14) 
Regionalzied-7 2 13 (2/11) 8 (6/2) 0 0 1 (1/0) 2 (1/1) 13 (0/13) 4 (0/4) 0 0 0 2 {0/2) 
Centralized-1 1 197 (37/160) 128 (96/32) 0 8 (8/0) 9 (9/0) 28 (9/19) 238 (3/235) 71 (7/64) 0 2 (1/1) 0 30 (1/29) 
Centralized-2 1 13 (2/11) 8 (6/2) 0 0 1 (1/0) 2 (1/1) 13 (0/13) 4 (0/4) 0 0 0 2 (0/2) 
Centralized-3 7 1 186 (29/157) 108 (77/31) 0 6 (6/0) 7 (7/0) 26 (7/19) 202 (3/199) 47 (7/40) 0 1 (1/0) 0 25 (1/24) 
Centralized-4 7 1 66 (6/60) 27 (15/12) 0 1 (1/0) 1 (1/0) 8 (117) 70 (0/70) 30 (0/30) 0 1 (0/1) 0 10 (0/10) 
Centralized-5 1 1 431 (58/373) 225 (151/74) 0 13 (12/1) 14 (14/0) 60 (15/45) 442 (2/440) 116 (11/105) 0 7 (5/2) 0 54 (0/54) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions/mobile-source emission) 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-5.2-7. Hanford-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

u.w .......... 
No -R 1 
R 
R 
R 
R 
R 
R 
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u.w 
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= n 
Decentralized 
R IUed-1 
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R ....... 
R od-5 
R ""od-6 
R 

_, 
Centraz:ed-1 
Centraized-2 
Centraized-3 
Centraiz~ 
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Notes: 
T • Trellment 
D • Oispo ... 
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16 0 0 0 
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• 0 0 0 

• 0 0 0 

• 0 0 0 
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2 0 0 0 

' 3 19 0 
1 0 0 0 

' 3 ,. 0 

' 0 1 0 
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Pertentages <1% are shewn as zeros. PSD • Prevention of Significant Deteriomion. GCR • General Conformity Rule. 
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• 
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• 
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CO • car1:)on monoxJde. N02 • nitroven dioxide. Pb• lead. PM10 • particulate matter leu than 10 microns in diameter. S02 • aulfur dioxide. 
voe • volaile organic compounds. NMOS • National Ambient >;, Quality Standard. 
(1) Hanlon! Is in an attairvnen1 area for all ctileria pollutanls, therefore the GCR do not apply. 
(2) Percent of either PSO or GCR tons per year (tpy) limit II Indicated by potlutant footnote. 
(3) The value presenled Is the highest of all NMQS averaging periods for that pollutant. Slationlry-soun:e eml11ionI for the 

No Action and minim<lm treatment (no incineration) lllemlllives .,. assumed to be negligible. 
(') Attainment are• for this poUutant, therefore PSO increment levels are applied. Values are for ltationafy-aource eml11k>n1 onty . 
.. Ten lites use txlstina facilities for Vok.me Reduction. 

VOLUME II 

102 voe 

Operation• & Mafntanance 
Percenl of NAAQS 

Concentration fl) 

s021•1 vocc,, co N02 Pb 
u u . . .. .. 
0 0 .. .. .. 
0 0 .. .. .. 
0 0 0 0 0 
0 0 .. .. .. 
0 0 0 0 0 
0 0 0 0 0 
0 0 . . .. . . 
0 0 .. .. .. 
0 1 .. .. .. 
0 0 .. .. .. 
0 1 0 0 0 
0 0 0 0 0 

' 1 0 0 0 

Volume II 

PM10 S02 voe 
.. .. . . 
. . . . .. 
. . .. .. 

0 0 0 
.. .. . . 

0 0 0 
0 0 0 .. .. . . 
.. .. . . 
. . . . . . 
. . .. .. 

0 0 0 
0 0 0 
0 0 0 
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Table 11-5.2-8. Hanford-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sites Operation• & Maintenance 

LLW Total Bromo- Carbon 1,2-

Altematlves T D Radio- dlchloro- Butyl Tetra- Chloro- Chloro- Chromium Dlchloro-

nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 10 .. 6 0 
Decentralized 16 0 
Regionatized-1 12 0 
RNW>nAbed-2 11 12 0 
RMi<lnAli7ed-3 6 0 
Regionalized-4 7 6 2 
R~•ed-5 4 6 2 
Reaionaoized-6 2 0 
Regionaized-7 2 0 
Centralized-1 0 
Centralized-2 0 
Centralized-3 7 2 
Centralized-4 7 2 
Centralized-5 1 3 

Number of 

Sites Operations & Maintenance 

LLW 1,1,2,2- 1,2,2-Trlchloro, 1,1,1- 1,1,2- Trlochloro-

Alternatives T D Methylene Tetrachloro- 1,1-Trtnuoro- Trlchloro- Trlchloro- nuoro- Vinyl 

Methanol Chloride Selenium Sliver ethane ethane ethane ethane methane Chlorlde 
No Action 10- 6 . . . . . . . . . . . . -. . . . . . . 
Decentralized 16 . . -. . . . . . . . . . . . . -. .. 
Regionalized-1 12 . . . . . . . . . . . . . . -. . . .. 
Reaionalized-2 11 12 . . . . . . . . . . . . .. . . . . ·-
Regionalized-3 6 . . . . . . .. . . . . . . .. -- .. 
Reoionalized-4 7 6 . . . . . . . . . . . . . . . . .. . . 
Reaionalized-5 4 6 . . . . .. . . .. . . . . . . . . .. 
Regionalized-6 2 .. .. . . . . . . . . . . . . .. --
Reoionalized-7 2 . . . . ·- . . . . .. . . . . .. . . 
Centralized-1 1 . . . . . . . . . . .. . . . . .. . . 
Centralized-2 1 . . .. . . . . .. -- . . .. .. --
Centralized-3 7 1 . . . . . . . . . . .. . . . . . . .. 
Centralized-4 7 1 . . .. . . . . . . . - . . . . . . .. 
Centralized-5 1 1 . . . . . . . . . . . . . . . . . . .. 
..... es: 
T" Treatment 
D• Disposal 
- - • Emissions ci this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages < 1 % are shown as zeros . 
.. Ten sites use existill!I facilities for Volume Reduction. 
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Table 11-5.2-9. Hanford-LLW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 10** 6 9236 0.1 <0.1 13096 0.1 <0.1 - -
Decentralized 16 17930 0.2 <0.1 8772 0.1 <0.1 --
Regionalized-1 12 17930 0.2 <0.1 8772 0.1 <0.1 - -
Regionalized-2 11 12 22349 0.2 <0.1 10996 0.1 <0.1 - -
Regionalized-3 6 17930 0.2 <0.1 8772 0.1 <0.1 - -
Regionalized-4 7 6 22172 0.2 <0.1 11331 0.1 <0.1 --
ReQionalized-5 4 6 22172 0.2 <0.1 11331 0.1 <0.1 - -
Regionalized-6 2 32371 0.3 <0.1 12256 0.1 <0.1 --
Regionalized-7 2 6887 0.1 <0.1 1615 <0.1 <0.1 - -
Centralized-1 1 82007 0.9 <0.1 16522 0.2 <0.1 --
Centralized-2 1 6887 0.1 <0.1 1615 <0.1 <0.1 - -
Centralized-3 7 1 86265 0.9 <0.1 31870 0.3 <0.1 - -
Centralized-4 7 1 16326 0.2 <0.1 7153 0.1 <0.1 - -
Centralized-5 1 1 199473 2.1 <0.1 101650 1.1 <0.1 - -
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per day 
Water supplied by surface water in the Columbia River. Current water use= 9,567,000 gallons/day. 
Average flow rate of the Columbia River= 77,560,000,000 gallons/day. 
** Ten sites use existing facilities for Volume Reduction. 
- - = Construction is not considered under No Action Alternative; Wastewater discharged to evaporation ponds. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-5.2-10. Hanford-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sltn 
LLW T D M M Am Am Am C c, Cl Cm cm Cm I Pb Np NI NI Pd "" Pu Pu "" 

AltemallvH .. 221 .. , ... "' 
,. , .. m "' ... ... "' 211 .,, • a ,., 

"' 
,.. ... .., 

NoAction 10- !I 0 1 0 0 0 0 0 0 0 0 0 0 u u u u u u u u u 
Decentralized 16 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u 
RPninrnlli,ed-1 12 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 u u u u u u 
Reoionalized-2 11 12 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 
R""""""';,ec1-3 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 
RAninnAli,~ 7 6 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
RAninruui,ed-5 4 6 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 
Reoionalized-6 2 0 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 
Reoionalized-7 2 - - - - - - - - - - - - - - - - - - - - -
Centralized-1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 
Centralized-2 1 - - - - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 0 4 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 
Centraliz~ 1 1 - - - - - - - - - - - - - - - - - - - - -
Centralized-5 1 1 0 4 0 0 0 0 0 0 0 0 0 0 0 II u u u u 0 u 0 

Number of 

Sites 

LLW T D Po K Pl Ra Ra Sm SI Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Altamatlvas "' .. U1 :m ,,. ... ,. .. " n r m m "" m ,n "' "' "' "' "' .. " No Action 10- 6 0 0 1 0 0 0 0 0 10 0 0 0 0 0 0 0 10 1 0 3000 0 0 
Decentralized 16 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 600 0 0 
Regionalized-1 12 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 600 0 0 
Reoionalized-2 11 12 0 0 2 0 0 0 0 0 4 0 0 0 0 0 0 0 B 2 0 3000 0 0 
Regionalized-3 6 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 600 0 0 
Regionalized-4 7 6 0 0 2 0 0 0 0 0 30 0 0 0 0 0 0 0 30 2 0 8000 0 0 
Reaionalized-5 4 6 0 0 2 0 0 0 0 0 30 0 0 0 0 0 0 0 30 2 0 8000 0 0 
Reaionalized-6 2 0 0 B 0 0 0 0 1 10 0 0 0 1 0 0 0 40 7 0 9000 0 0 
Reaionalized-7 2 - - - - - - - - - - - - - - - - - - - - - -
Centralized- I 1 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 9 0 0 3000 0 0 
Centralized-2 1 - - - - - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 0 0 4 0 0 0 0 0 6 0 0 0 0 0 0 0 20 4 0 5000 0 0 
Centralized-4 1 1 - - - - - - - - - - - - - - - - - - - - - -
Centralized-5 1 1 0 0 4 0 0 0 0 0 6 0 0 0 0 0 0 0 20 4 0 5000 0 0 
Notes: 
T = Treatment 
D = Disposal 
•• Ten s~es use existing facilities for Volume Reduction 
-. = Disposal is not considered for this Alternative. 
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Table 11-5.2-11. Hanford-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % % 

Alternatives T D ROI Change in ROI 

Cost % Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 1081 880 0.41 9.4 0.14 0.25 
Decentralized 16 756 769 0.36 8.2 0.13 0.16 
Regionalized-1 12 756 769 0.36 8.2 0.13 0.16 
Regionalized-2 11 12 1186 1206 0.56 12.9 0.20 0.28 
Regionalized-3 6 756 769 0.36 8.2 0.13 0.16 
Regionalized-4 7 6 1219 1240 0.58 13.2 0.20 0.29 
ReQionalized-5 6 1219 1240 0.58 13.2 0.20 0.29 
Regionalized-6 2 1823 1854 0.87 19.8 0.30 0.38 
ReQionalized-7 2 210 214 0.10 2.3 0.04 0.04 
Centralized-1 1 3591 3653 1.70 39.0 0.60 0.75 
Centralized-2 1 210 214 0.10 2.3 0.04 0.04 
Centralized-3 7 1 3153 3207 1.50 34.2 0.53 0.69 
Centralized-4 7 1 884 899 0.42 9.6 0.15 0.21 
Centralized-5 1 1 7036 7157 3.34 76.4 1.17 1.50 
NOTES: 
T = Treatment 
D = Disposal 
ROI = Region of Influence 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-5.2-12. Hanford-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 10** 6 22.2 :;. ' 0.37, 13096 0.02 13096 6.55 2.00 0.37 295 2 
Decentral ized 16 10.3 0.17 17930 0.02 8772 4.39 2.70 0.49 287 2 
ReQionalized-1 12 10.3 0.17 17930 0.02 8772 4.39 2.70 0.49 287 2 
ReQionalized-2 11 12 11 .6 4

' "' 0.19 22349 0.03 10996 5.50 3.40 0.62 564 4 
Reqionalized-3 6 10.3 0.17 17930 0.02 8772 4.39 2.70 0.49 287 2 
ReQionalized-4 7 6 12.7 0.21 \_ 22172 0.03 11331 5.67 3.50 0.64 591 4 
Reqionalized-5 4 6 12.7 0.21 ., 22172 0.03 11331 5.67 3.50 0.64 591 4 
ReQionalized-6 2 15.5 0.25 32371 0.04 12256 6.30 10.98 2.00 663 5 
Reaionalized-7 2 3.7 0.06 6887 0.01 1615 0.81 0.83 0.15 84 1 
Centralized-1 1 37.5 0.62 82007 0.10 16522 8.26 33.02 6.00 1238 9 
Centralized-2 1 3.7 ' 0.06 t:/ 6887 0.01 1615 0.81 0.83 0.15 84 1 
Centralized-3 7 1 32.7 

,.,, 
0.54 86265 0.11 31870 15.94 34.62 6.29 1215 9 

Centralized-4 7 1 8.3 ,. " 0.13 16326 0.02 7153 3.58 1.90 0.35 468 3 
Centralized-5 1 1 86.4 it¥ 1.-40 " 199473 0.25 101650 50.83 19.80 3.60 2891 20 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
** Ten sites use existina facilities for Volume Reduction. 
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Table Il-5.2-13. Hanford-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 1223 11 37 1066 109 376 0 847 
Decentralized 16 856 59 117 599 80 238 0 618 
Regionalized-1 12 856 59 117 599 80 238 0 618 
Regionalized-2 11 12 1342 124 224 ' 

,, 881 112 962 0 380 
Regionalized-3 6 856 59 117 599 80 238 0 618 
Regionalized-4 7 6 1379 135 228 901 115 1000 0 380 
Regionalized-5 4 6 1379 135 228 901 115 1000 0 380 
Regionalized-6 2 2062 155 242 1275 391 238 0 1824 
Regionalized-7 2 238 18 57 138 24 238 0 0 
Centralized-1 1 4063 301 433 2556 774 238 0 3825 
Centralized-2 1 238 18 57 138 24 238 0 0 
Centralized-3 7 1 3568 307 420 ·2475 365 1000 0 2568 
Centralized-4 7 1 1000 100 192 653 54 1000 0 0 
Centralized-5 1 1 7961 674 1372 5246 669 5393 0 2568 
Notes: 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost 
(1) In current 1994 dollars. 
Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.5.3 Hanford TRUW 

Twelve of the 14 impact categories apply to TRUW at Hanford. These impacts are presented in the following tables. 

Impact Category 

No. Description Table No. 

1. Hanford-TRUW-Treatment: Estimated Number of Fatalities 11-5.3-1 
2. Hanford-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-5.3-2 
4. Hanford-TRUW-Treatment: MEI Probability of Cancer Fatality 11-5.3-3 
5. Hanford-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 11-5.3-4 
6. Hanford-TR UW-Treatment: Noncancer Health Risk From Chemical Exposure 11-5.3-5 
7. Hanford-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 11-5.3-6 
8. Hanford-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 11-5.3-7 
9. Hanford-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-5.3-8 
10. Hanford-TRUW-Impacts on Water Resources Due to Increased Water Use 11-5.3-9 
13. Hanford-TR UW-Socioeconomic Impacts for Treatment 11-5.3-10 
14. Hanford-TRUW-Infrastructure Impacts for Treatment 11-5.3-11 
15. Hanford-TRUW-Cost 11-5.3-12 
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Table 11-5.3-1. Hanford-TRUW-Treatment: Estimated Number of Fatalities 

40 Treatment 

Number of Offsite Non involved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC 1.2E-01 7.0E-02 5.3E-06 3.SE-07 
Decentralized *** 16 5 WIPPWAC 1.3E-01 2.6E-01 2.3E-05 . 1.1E-06 
Reaionalized-1 5 2 Reduce Gas 1.3E-01 3.9E-01 4.1E-05 2.0E-06 
Regionalized-2 5 2 LOR ;;1:3E-01 5.1E-01 1.7E-01 8.2E-03 
Regionalized-3 3 2 LOR . :111.3E-01 5.1E-01 1.7E-01 8.2E-03 
Centralized WIPP 2 LOR 1.6E-01 3.2E-01 ' 6:SE-04 3.1E-05 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

10 sites then to WIPP. 
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Table 11-5.3-2. Hanford-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offslte Population Nonlnvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard lnerson-reml Incidence Incidence Effects lnerson-reml Incidence Incidence Effects lnerson-reml Incidence Incidence Effects 
No Action .. 16 5 WIPPWAC 1.5t-02 2.5t-05 2.6t-11 1.5t-06 7.0t-04 1.2t-06 1.6t-11 7.0t-08 3.1E+02 4.3E-01 1.8E-08 1.8E-02 
Decentralized*** 16 5 WIPPWAC 4.6E-02 7.9E-05 8.4E-11 4.6E-06 2.3E-03 3.8E-06 5.0E-11 2.3E-07 3.1E+02 4.4E-01 2.2E-08 1.9E-02 
Regionalized-1 5 2 Reduce Gas 8.2E-02 1.4E-04 1.3E-10 8.2E-06 4.0E-03 6.8E-06 7.9E-11 4.0E-07 3.3E+02 4.5E-01 1.1E-07 2.0E-02 
Regionalized-2 5 2 LOR 3.3E+02 5.7E-01 1.3E-10 3.3E-02 1.6E+01 2.8E-02 7.5E-11 1.6E-03 3.2E+02 4.5E-01 1.9E-07 1.9E-02 
Regionalized-3 3 2 LOR 3.3E+02 5.7E-01 1.3E-10 3.3E-02 1.6E+01 2.8E-02 7.5E-11 1.6E-03 3.2E+02 4.5E-01 1.9E-07 1.9E-02 
Centralized WIPP 2 LOR 1.3E+OO 2.2E-03 7.9E-11 1.3E-04 6.2E-02 1.1E-04 4.7E-11 6.2E-06 4.1E+02 5.8E-01 7.1E-08 2.5E-02 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = T reatrnent 
D = Disoosal 

VOLUME II 5-36 



Site Data Tables Volume II 

Table 11-5.3-3. Hanford-TROW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC 1.SE-10 6.1E-10 
Decentralized*** 16 5 WIPPWAC !·•:: .,, 4.8E-10 1.9E-09 
Regionalized-1 5 2 Reduce Gas ', . .;., 8.5E-10 3.4E-09 " ,II I i ,, 
Regionalized-2 5 2 LDR . %t'&!;J>3'.4E-OS 1.4E-0~ w 
Regionalized-3 3 2 LDR if' 3.4E-OS 1.4E-05 
Centralized WIPP 2 LDR 1.3E-08 5.3E-08 ~1 

Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal of WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-5.3-4. Hanford-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 

Number of Offsite MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action** 16 5 WIPPWAC 3.0E-07 5.1E-10 <9.9E-14 3.0E-11 1.2E-09 2.1E-06 3.1E-14 1.2E-10 
Decentralized *** 16 5 WIPPWAC 9.6E-07 1.6E-09 <9.9E-14 9.6E-11 3.9E-06 6.6E-09 9.SE-14 3.9E-10 
Regionalized-1 5 2 Reduce Gas 1.7E-06 2.9E-09 <9.9E-14 1.7E-10 6.9E-06 1.2E-08 1.SE-13 6.9E-10 
Regionalized-2 5 2 LDR 6.SE-03 1.2E-05 <9.9E-14 6.SE-07 2.8E:-02 4.8E-05 1.SE-13 2.8E-06 
Regionalized-3 3 2 LDR 6.SE-03 1.2E-05 <9.9E-14 6.8E-07 2.8E-02 4.8E-05 1.SE-13 2.SE-06 
Centralized WIPP 2 LDR 2.7E-05 4.6E-08 <9.9E-14 2.7E-09 1.1E-04 1.8E-07 9.2E-14 1.1E-08 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal of WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites then to WIPP. 
MEI= Maximally Exposed Individual 
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Table 11-5.3-5. Hanford-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Exposure Index = Number of Treatment 

Sites Offsite Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC 7.2E-13 2.5E-11 8.0E-07 
Decentralized*** 16 5 WIPPWAC 4.SE-12 1.6E-10 1.6E-06 
Reqionalized-1 5 2 Reduce Gas 7.2E-12 2.SE-10 1.6E-06 
Reoionalized-2 5 2 LOR 7.0E-12 2.SE-10 1.4E-05 
Regionalized-3 3 2 LOR 7.0E-12 2.5E-10 1.4E-05 
Centralized WIPP 2 LOR 5.1E-12 1.8E-10 1.6E-06 
Notes: 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
Hazard Index= Sum of hazard quotient values for all noncarcinogenic chemicals. The Hazard 

Quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational threshold 
limits. 
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Table 11-5.3-6. Hanford-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

TRUW CH RH Treatment Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives Treat Treat Standard co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action .. 16 5 WIPPWAC - - - - - - -- -- -- 36 /0/36) 1rnm 0 0 0 4 /0/4) 
Decentralized- 16 5 WIPPWAC 103132/71) 97182/14) 0 7 (710) 8 (8/0) 17 (8/9) 71 (0/71) 15 (1/14) 0 0 0 9 (0/9) 
Reoionalized-1 5 2 Reduce Gas 118 (33/85) 103 (86/17) 0 7 (7/0) 8 (8/0) 18(8/10) 82 (0/82) 17 (1/16) 0 0 0 10 (0/10) 
Reaionalized-2 5 2 LOR 155 (36/119) 117 (94/24) 0 7(7/0) 9 (9/0) 23 (9/14) 92 (0/92) 19 (1/18) 0 0 0 11 (0/11) 
Reaionalized-3 3 2 LOR 155 (36/119) 117 (94/24) 0 7(7/0) 9 (9/0) 23 (9/14) 92 (0/92) 19 (1/18) 0 0 0 11 (0/11) 
Centralized WIPP 2 LOR 109 (31/78)1 96 (80/16) 0 6 (6/0) 8 (8/0) 17 (8/9) 82 10/82) 17 11/16) 0 0 0 10 10/10) 
Notes: 
Emissions <1 ton per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions / mobile-source emission) 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
-• in Decentralized Alternative TRUW is orocessed at all 16 sites then transferred to interim storaoe al 10 sites then to WIPP. 
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Table 11-5.3-7. Hanford-TROW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Tons/Year 

Alternatives CH RH Treatment General Conformity Rule (1) 

Treat Treat Standard co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC - - - - -- -- - - --
Decentralized*** 16 5 WIPPWAC - - - - - - -- -- - -
Regionalized-1 5 2 Reduce Gas - - - - -- - - - - --
Regionalized-2 5 2 LOR -- - - - - -- -- - -
Regionalized-3 3 2 LOR - - - - -- - - - - --
Centralized WIPP 2 LOR - - - - - - -- - - --

Number of Operations & Maintenance 

TRUW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives CH RH Treat Standard or Guideline 2) Concentration (3) 

Treat Treat STD CO(4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4> co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC 0 1 0 0 0 0 -- - - -- -- -- --
Decentralized*** 16 5 WIPPWAC 0 2 0 1 0 0 -- -- -- -- -- --
Reaionalized-1 5 2 Reduce Gas 0 2 0 1 0 0 - - -- -- -- -- - -
Reaionalized-2 5 2 LOR b 2 0 2 0 0 0 0 0 0 0 0 
Reaionalized-3 3 2 LOR 0 2 0 2 0 0 0 0 0 0 0 0 
Centralized WIPP 2 LOR 0 1 0 1 0 0 0 0 0 0 0 0 
Notes: 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) Hanford is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy} limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for alternatives 

that do not involve treatment to LOR (incineration} are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative TRUW is orocessed at all 16 sites then transferred to interim storaae at 10 sites then to WIPP. 
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Table 11-5.3-8. Hanford-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 12-
I ' 

Alternatives CH RH Treatment Radio- dlchloro- Butyl Tetra- Chloro- Chloro- Chromium Dlchloro-

Treat Treat Standard nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cvanlde ethane Lead 
No Action** 16 5 NIPP-WA< 0 - - - - -- 0 0 -- -- -- -- - - --
Decentralized*** 16 5 NIPP-WA< 0 -- -- -- 0 0 -- -- -- -- -- --
Regionalized-1 5 2 ~educe Ga! 0 -- -- -- 0 0 -- -- -- -- -- --
Regionalized-2 5 2 LOR ,i\:t 7"';.,, -- -- -- 0 0 -- -- - - -- -- - -
Regionalized-3 3 2 LOR \\'Si}~7,ti~:~i: -- -- -- 0 0 -- -- -- -- - - - -
Centralized WIPP 2 LOR 0 -- -- -- 0 0 -- -- - - -- - - --

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1 ,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives CH RH Treat Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trlchloro- fluoro- Vinyl 

Treat Treat STD Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 

No Action .. 16 5 WIPP-WAC 0 0 . - . . . . 0 0 . . . . . . 

Decentralized' .. 16 5 WIPP-WAC 0 0 . . . . .. 0 0 .. . . .. 
Regionalized-1 5 2 Reduce Gas 0 0 .. . . . . 0 0 .. .. .. 

Regionalized-2 5 2 LOR 0 0 .. . . . . 0 0 . . . . . . 

Regionalized-3 3 2 LOR 0 0 . . . . . . 0 0 . . .. . . 

Centralized WIPP 2 LOR 0 0 .. . . . . 0 0 . . . . . . 

Notes: 

.. For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed . 

... In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentages <1% are shown as zeros. CH= contact handled. RH= remote handled. 
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Table 11-5.3-9. Hanford-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPD Use Flow GPD Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - - - 2069 <0.1 <0.1 - -
Decentralized*** 16 5 WIPPWAC 52728 0.6 <0.1 11744 0.1 <0.1 - -
Regionalized-1 5 2 Reduce Gas 56413 0.6 <0.1 13956 0.1 <0.1 - -
Regionalized-2 5 2 LOR 64729 0.7 <0.1 15519 0.2 <0.1 --
Regionalized-3 3 2 LOR 64729 0.7 <0.1 15519 0.2 <0.1 - -
Centralized WIPP 2 LDR 52910 0.6 <0.1 6020 0.1 <0.1 - -
Notes: 
Water supplied by surface water in the Columbia River. Current water use= 9,567,000 gallons/day. 
Average flow rate of the Columbia River= 77,560,000,000 gallons/day. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
- - = Wastewater discharged to evaporation ponds. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-5.3-10. Hanford-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 254 207 0.10 2.2 0.03 0.14 
Decentralized*** 16 5 WIPPWAC 1600 1628 0.76 17.4 0.27 0.28 
Regionalized-1 5 2 Reduce Gas 1875 1908 0.89 20.4 0.31 0.33 
Regionalized-2 5 2 LOR 2202 2240 1.05 23.9 0.37 0.39 
Regionalized-3 3 2 LOR 2202 2240 1.05 23.9 0.37 0.39 
Centralized WIPP 2 LDR 1602 1630 0.76 17.4 0.27 0.28 
Notes: 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. -~ ~ 

** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-5.3-11. Hanford-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment {FTE) 

Sites %of 
,. 

,c· % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 

No Action- 16 5 WIPPWAC 0.0 0.00 2796 0.00 2796 1.40 0.3 0.05 0 0.00 
Decentralized- 16 5 WIPPWAC 21 .8 j;_\., .. o.~ 52728 0.07 11744 5.87 2.6 0.47 788 5.50 
Regionalized-1 5 2 Reduce Gas 23.5 ,/' Q,39 56413 0.07 13956 6.98 2.6 0.48 986 6.80 
Reaionalized-2 5 2 LOR 24.7 ·§'iJllS,: ' ,0.41' 64729 0.08 15519 7.76 3.6 0.66 1317 9.10 
Regionalized-3 3 2 LOR 24.7 '!•\: 0.41 64729 0.08 15519 7.76 3.6 0.66 1317 9.10 
Centralized WIPP 2 LOR 21 .0 e··•~.; ~ . 0:35 52910 0.07 6020 3.01 4.9 0.88 874 6.10 
Notes: 
GPO = Gallons per Day 
MW= Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
- in Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

VOLUME II 5-45 



Site Data Tables Volume II 

Table Il-5.3-12. Hanford-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (Millions) (Millions) (Millions) & Maintenance & Decommissioning Characterization (Millions) (Millions) 

(2) (1) (Millions) (Millions) (Millions) 
No Action .. 11 5 WIPP-WAC 287 0 0 252 35 0 235 52 
Decentralized*"" 16 5 WIPP-WAC 1810 110 403 960 338 584 1188 39 
Reaionalized-1 5 2 Reduce Gas 2122 156 480 1116 371 584 1446 93 
Reaionalized-2 5 2 LOR 2491 187 679 1241 384 584 1813 95 
Reaionalized-3 3 2 LOR 2491 187 679 1241 384 584 1813 95 
Centralized WIPP 2 LOR 1813 128 445 917 323 584 1180 49 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP to be assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) applied: treat to WIPP Waste Acceptance Criteria (WIPP WAC), treat for reduced gas generation (Reduce Gas), treat to Land 

Disoosal Restrictions (LOR). 
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11.5.4 Hanford HL W 

Nine of the 14 impact categories apply to HLW at Hanford. These impacts are presented in the following tables. 

Impact Category 

No. 

1. 
2. 
7. 
8. 
9. 

Description 

Hanford-HLW-Storage: Estimated Number of Fatalities 
Hanford-HLW-Storage: Estimated Number of Cancer Incidences and Genetic Effects 
Hanford-HLW-Emissions in Tons per Year of Criteria Air Pollutants 
Hanford-HLW-Percent of Standard/Guideline for Criteria Air Pollutants 
Hanford-HLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. Hanford-HL W-Impacts on Water Resources Due to Increased Water Use 
13. Hanford-HLW-Socioeconomic Impacts for Storage 
14. Hanford-HLW-Infrastructure Impacts for Storage 
15. Hanford-HLW-Cost 
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11-5.4-2 
11-5.4-3 
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11-5.4-8 
11-5.4-9 
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Table 11-5.4-1. Hanford-HLW-Storage: Estimated Number of Fatalities 

Number of 

Sites WM Worker 

HLW Radiation Physical 

Alternatives s Exposure Hazards 
No Action 4 1.1E+00 4.2E-01 
Decentralized 4 1.7E+00 6.4E-01 
Regionalized-1 3 1.7E+00 6.4E-01 
Regionalized-2 3 1.8E+00 6.7E-01 
Centralized 1 2.1E+00 7.SE-01 
Note: 
S = Storage 
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VOLUME II 

Table Il-5.4- 2. Hanford-HLW-Storage: Estimated Number of Cancer Incidences and Genetic Effects 

HLW 

Alternatives 
No Action 
Decentralized 
Regionalized-1 
Regionalized-2 
Centralized 
Notes: 
S = Stora e 

Number of 

Sites 

WM Worker t-----------------4 
Radiation Radiation 

Dose Cancer Genetic 
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Table 11-5.4-3. Hanford-HLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

HLW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives s co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 4 2 (1/1) 3 (3/0) 0 0 0 0 13 (0/13) 3 (0/3) 0 0 0 2 (0/2) 
Decentralized 4 9 (5/4) 14 (14/0) 0 1 (1 /0) 1 (1/0) 1 (1/0) 16 (0/16) 3 (0/3) 0 0 0 2 (0/2) 
Reqionalized-1 3 9 (5/4) 14 (14/0) 0 1 ( 1 /0) 1 (1/0) 1 (1/0) 16 (0/16) 3 (0/3) 0 0 0 2 (0/2) 
Reaionalized-2 3 9 (5/4) 14 (14/0) 0 1 (1/0) 1 (1/0) 1 (1/0) 16 (0/16) 4 (0/4) 0 0 0 2 (0/2) 
Centralized 1 11 (6/5) 15 (15/0) 0 1 (1/0) 1 (1/0) 1 (1/0) 17 (0/17) 4 (0/4) 0 0 0 2 (0/2) 
Notes: 
S = Storage 
Data is based on repository beginning to accept HLW canisters in 2015. 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM1 0 = particulate matter less than 1 Omicrons in diameter. SO2 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/ worker vehicles emission) 
(2) Values= total emissions (stationarv-source emissions/ mobile-source emission) 
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Table 11-5.4-4. Hanford-HLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

Sites Percent of Tons/Year 

HLW General Confonnity Rule (1) 

Alternatives s co NO2 Pb PM10 SO2 voe 
No Action 4 -- -- -- - - - - --
Decentralized 4 - - -- -- -- - - --
Reoionalized-1 3 -- -- -- -- -- --
Regionalized-2 3 - - -- -- -- - - --
Centralized ½'Y''l61cr,1lt½l¾,~o/'Jf¾f -- -- -- -- - - --

Number of Operations & Maintenance 

Sites Percent of Tons/Year Percent of NAAQS 

HLW Standard or Guideline 12) Concentration 131 

Alternatives s COl4) NO2(4) Pbf4l PM10141 SO2141 VOCl4l co NO2 Pb PM10 SO2 
No Action 4 -- -- -- -- -- -- -- -- - - - - - -
Decentralized 4 -- -- -- -- - - -- -- -- -- -- --
Reaionalized-1 3 -- -- -- -- -- -- - - -- - - - - - -
Regionalized-2 3 -- -- -- -- -- - - - - -- -- - - - -
Centralized ~,,·, ,, -- -- -- -- -- -- - - -- -- - - - -
Notes: 
S = Storage 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO = carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM1 O = particulate matter less than 1 O microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) Hanford is in an attainment area for all criteria pollutants, therfore the GCR does not apply. 
(2) Stationary-source emissions from HLW storage facilities are assumed to be negligible. 
(3) Stationary-source emissions from HLW storage facilities are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-5.4-5. Hanford-HLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Ooerations & Maintenance 

Sites Total Other Hazardous Bromo- Carbon 1,2-

HLW Radio- and dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Alternatives s nuclides Toxic Air Pollutants Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 4 -- - - -- - - - - -- -- -- -- -- -- --
Decentralized 4 - - - - - - - - - - - - -- -- - - - - - - - -
Regionalized-1 3 -- -- -- -- -- -- -- -- -- -- -- --
Reaionalized-2 3 -- -- -- -- - - -- -- -- - - - - - - - -
Centralized ,t·)"';f .&1 j!f · ,\\d -- -- -- -- -- -- -- -- -- -- -- --

Number of Operations & Maintenance 

Sites 1,1,2,2- 1,2,2- 1,1,1- 1,1,2- Triochloro-

HLW Methylene Tetrachloro- Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives s Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 4 - - - - - - - - - - - - - - - - -- - -
Decentralized 4 - - - - -- - - - - - - - - - - -- - -
Reaionalized-1 3 - - -- - - - - - - - - - - - - - - - -
Reqionalized-2 3 - - - - - - - - - - - - - - - - - - - -
Centralized ,'/1 •··• ., . - - - - - - - - -- - - - - - - - - - -
Notes: 
S = Storage 
--= Emissions of hazardous and toxic air oollutants including radionuclides from HLW storaqe facilities are assumed to be neqliqible. 
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Table 11-5.4-6. Hanford-HLW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

Sites Water % % Water % % Waste Water 

HLW Use Current Stream Use Current Stream % Stream 

Alternatives s GPO Use Flow GPO Use Flow Flow 
No Action 4 22 <0.1 <0.1 3,200 <0.1 <0.1 - -
Decentralized 4 27 <0.1 <0.1 8,000 <0.1 <0.1 - -
Regionalized-1 3 27 <0.1 <0.1 8,000 <0.1 <0.1 - -
Regionalized-2 3 27 <0.1 <0.1 8,000 <0.1 <0.1 - -
Centralized 1 28 <0.1 <0.1 8,000 <0.1 <0.1 - -
Notes: 
S = Storage 
Water supplied by surface water in the Columbia River. Current water use= 9,567,000 gallons/day. 
Average flow rate of the Columbia River= 77,560,000,000 gallons/day. 
Data is based on repository beginning to accept HLW canisters in 2015. 
- - = Wastewater discharged to evaporation ponds. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-5.4-7. Hanford-HLW-Socioeconomic Impacts for Storage 

Effect of Implementation of Alternatives 

Number of Jobs Income 

Sites % % 

HLW % ROI Change in ROI 

Alternatives s Cost Annual Annual Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 4 130 127 0.06 1.4 0.02 0.04 
Decentralized 4 292 285 0.13 3.0 0.05 . 0.08 
Regionalized-1 3 292 285 0.13 3.0 0.05 0.08 
Regionalized-2 3 298 291 0.14 3.1 0.05 0.08 
Centralized 1 318 310 0.14 3.3 0.05 0.08 
Notes: 
S = Storage 
(1) In 1990 dollars. The economic multiplier analysis only was applied to costs through 2015. 
(2) Compared to 1990 baseline. 
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Table 11-5.4-8. Hanford-HLW-Infrastructure Impacts for Storage 

Effect of Implementation of Alternatives 

Number of 

Sites Land Use Water Waste Water Power Employment (FTE) 

HLW %of % % %of 

Alternatives s Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action 4 1 . 0.02 '-~ · 3 200 <0.01 3 200 1.6 · 0.06 0.02 ' 12 ' 0 
Decentralized 4 14 0.23 ., 8 000 0.01 8000 4.0 0.10 0.03 39 0 
Reaionalized-1 3 14 0.23 8000 0.01 .... 8000 4.0 0.10 0.03 39 0 
Reaionalized-2 3 14 0.23 ">. 8000 0.01 8000 4.0 0.10 0.03 40 0 

Centralized 1 16 "'"'' 0.26 . ,·,c 8 000 0.01 8000 4.0 0.10 0.03 43 0 
Notes: 
S = Storage 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
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Table 11-5.4-9. Hanford-HLW-Cost 

Number of 
Sites Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

HLW Cost Construction Operations Storage Handling 
Alternatives s (Millions) (Millions) & Maintenance (3) (Millions) (Millions) 

(1) (2) (Millions) 
No Action 4 826 22 804 37 789 
Decentralized 4 1426 280 1146 "' 486 940 
Reqionalized-1 3 1426 c280 1146 486 940 
Reqionalized-2 3 1463 280 1183 497 966 
Centralized 1 1734 360 1374 688 1046 
Centralized Delayed / 

' 1~ 

Acceptance 1 ,, 1780 400 1380 730 " , ' 1050 "' 
Notes: 
S = Storage 
The Life Cycle Components and the Functional Area have been rounded to the nearest 

million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of Life Cycle Components= Sum of Functional Areas. 
(2) Construction costs are for the interim storage facilities. 
(3) Operations and maintenance costs include operation and maintenance of the interim 

storage facilities, and the handling of canisters (unloading/loading of canisters into or 
out of the interim storaae facilities) . 
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11.5.5 Hanford HW 

Eleven of the 14 impact categories apply to HW at Hanford. These impacts are presented in the following tables. 

Impact Category 

No. Description Table No. 

1. Hanford-HW-Treatment: Estimated Number of Fatalities 11-5.5-1 
3. Hanford-HW-Treatment: Estimated Number of Cancer Incidences 11-5.5-2 
5. Hanford-HW-Treatment: MEI Probability of Cancer Incidences 11-5.5-3 
6. Hanford-HW-Treatment: Noncancer Health Risk From Chemical Exposure 11-5.5-4 
7. Hanford-HW-Emissions in Tons per Year of Criteria Air Pollutants 11-5.5-5 
8. Hanford-HW-Percent of Standard/Guideline for Criteria Air Pollutants 11-5.5-6 
9. Hanford-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-5.5-7 
10. Hanford-HW-Impacts on Water Resources Due to Increased Water Use 11-5.5-8 
13. Hanford-HW-Socioeconomic Impacts for Treatment 11-5.5-9 
14. Hanford-HW-Infrastructure Impacts for Treatment 11-5 .5-10 
15. Hanford-HW-Cost 11-5.5-11 
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Table II-5.5-1. Hanford-HW-Treatment: Estimated Number of Fatalities 

Number of 

Sites WM Worker 

HW Physical 

Alternatives T Hazards 
No Action 2 --
Decentralized 3 - -
ReQionalized-1 5 1.SE-02 
ReQionalized-2 2 - -
Notes: 
--= Treatment is not considered for this 
alternative 
T = Treatment 
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Table 11-5.5-2. Hanford-HW-Treatment: Estimated Number of Cancer Incidences 

Treatment 

Number of Offsite Non involved WM 

Sites Population Worker Worker 

HW Chemical Chemical Chemical 

Alternatives T Cancer Cancer Cancer 

Incidence Incidence Incidence 
No Action 2 -- - - - -
Decentralized 3 -- - - --
Regionalized-1 5 4.3E-03 2.6E-03 2.9E-01 
Regionalized-2 2 -- -- --
Notes: 
T = Treatment 
--= Treatment is not considered for this alternative. 
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Table 11-5.5-3. Hanford-HW-Treatment: MEI Probability of Cancer Incidences 

Treatment 

Number of Offsite Non involved 

Sites MEI MEI 

HW Cancer Cancer 

Alternatives T Incidence Incidence 

Probability Probability 
No Action 2 -- - -
Decentralized 3 - - - -
Regionalized-1 5 1.4E-07 5.0E-06 
Regionalized-2 2 - - --
Notes: 
T = Treatment 
MEI = Maximally Exposed Individual 
- - = Treatment is not considered for this alternative. 
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Table II-5.5-4. Hanford-HW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offsite Non involved 

HW MEI Worker MEI WM Worker 

Alternatives T Hazard Hazard Exposure 

Index Index Index 
No Action 2 -- - - - -
Decentralized 3 - - - - --
Reqionalized-1 5 1.9E-03 6.7E-02 5.9E+00 
Reaionalized-2 2 -- -- - -
Notes: 
T = Treatment 
MEI = Maximally Exposed Individual 
--= Treatment is not considered for this alternative. 
Hazard Index = Sum of hazard quotient values for all 

noncarcinogenic chemicals. The Hazard 
Quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations 
believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific 
occuoational threshold limits. 
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Table 11-5.5-5. Hanford-HW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

HW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 2 - - - - -- - - - - -- -- - - - - - - - - - -
Decentralized 3 - - - - - - - - - - - - - - -- - - - - - - - -
Regionalized-1 5 6 (4/2) 10 (10/0) 0 1 (1/0) 1 (1/0) 1 (1/0) 0 0 0 1 (1/0) 2 (2/0) 0 
Regionalized-2 2 - - -- - - - - - - - - -- - - - - -- - - - -
Notes: 
T = Treatment 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions / mobile-source emission) 
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Table 11-5.5-6. Hanford-HW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

Sites Percent of Tons/Year 

HW General Conformity Rule (1) 

Alternatives T co NO2 Pb PM10 SO2 voe 
No Action 2 -- -- - - - - - - --
Decentralized 3 - - - - - - -- - - - -
Reaionalized-1 5 - - - - - - -- - - - -
Reqionalized-2 2 - - - - -- -- -- --

Number of Operations & Maintenance 

Sites Percent of Tons/Year Percent of NAAQS 

HW Standard or Guldellne 2) Concentration (3) 

Alternatives T co (4) NO2 (4) Pb (4) PM10 (4) 502 (4) voe (4l co NO2 Pb PM10 502 voe 
No Action 2 - - - - - - - - - - - - - - - - -- - - - - - -
Decentralized 3 - - - - - - - - - - - - -- - - - - -- - - - -
Reaionalized-1 5 0 .1 0 8 4 0 0 0 0 0 0 0 
Reaionalized-2 2 - - - - -- - - - - - - - - - - - - -- - - - -
Notes: 
T = Treatment 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO = carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) Hanford is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for the 

Regionalized-2 Alternative are assumed to be negligible since no waste is treated at Hanford under this alternative. 
(4) Attainment area for this pollutant therefore PSD increment levels are aoolied. Values are for stationary-source emissions only. 
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Table 11-5.5-7. Hanford-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

Sites Total Bromo- Carbon 1,2-

HW Radio- dlchloro- Butyl Tetra- Chloro- Chloro- Chromium Dlchloro-

Alternatives T nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 2 . . .. . . . - -- -- -- -- -- - - - - --
Decentralized 3 -. . - - - - - - . . - -. -- -- -- -- --
Reaionalized-1 5 -- -- - - 0 . . .. 0 0 -- -- -- --
Reaionalized-2 2 - - . - - - -- -- -- - - -- -- -- -- --

Number of Operations & Maintenance 

Sites 1, 1,2,2- 1,2,2-Trichloro, 1, 1,1- 1,1,2- Triochloro-

HW Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives T Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 2 - - - - -- - - -- - - -- - - -- - -
Decentralized 3 - - - - - - - - - - - - -- -- - - --
Regionalized-1 5 - - 0 - - - - 0 - - 0 0 0 9 
Regionalized-2 2 - - - - - - - - -- -- - - -- -- --
Notes: 
T = Treatment 
Percentages <1 % are shown as zeros. 
- - = Emissions of certain hazardous or toxic air pollutants, including radionuclides, from HW treatment facilities are assumed to be neQliQible. 
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Table 11-5.5-8. Hanford-HW-lmpacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

Sites Water % % Water % % Waste Water 

HW Use Current Stream Use Current Stream % Stream 

Alternatives T GPO Use Flow GPO Use Flow Flow 
No Action 2 -- - - -- - - - - - - - -
Decentralized 3 - - - - -- - - - - - - - -
Reaionalized-1 5 1366 <0.1 <0.1 933 <0.1 <0.1 - -
Reaionalized-2 2 -- -- -- - - - - - - - -
Notes: 
T = Treatment 
Water supplied by surface water in the Columbia River. Current water use= 9,567,000 gallons/day. 
Average flow rate of the Columbia River= 77,560,000,000 gallons/day. 
- - = Treatment is not considered for this alternative, and where treatment is considered 

wastewater is dischaged to evaporation ponds. 
<0.1 indicates that the oercentaae is less than 0.1 %. 
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Table 11-5.5-9. Hanford-HW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

HW % % 

Alternatives T ROI Change in ROI 

Cost Annual %Annual Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 2 - - - - - - - - - - - -
Decentralized 3 - - -- - - - - -- - -
Reaionalized 1 5 54 63 0.03 0:7 0.01 0.01 
Reaionalized 2 2 - - - - - - - - - - - -
Notes: 
T = Treatment 
- - = Treatment is not considered for this alternative. 
(1) In 1990 dollars. 
(2) Comoared to 1990 baseline. 
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Table II-5.5-10. Hanford-HW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Land Use Water Waste Water Power Emplovment (FTE) 

HW %of 0/4 % % %of 

Alternatives T Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 2 - - - - -- -- -- -- - - -- - - - -
Decentralized 3 -- -- -- -- - - -- -- - - -- - -
Re!lionalized-1 5 1 di ~0~01n '- 1366 0.00 933 0.47 0.28 0.05 22 0 
Re!lionalized-2 2 - - - - - - - - - - - - - - -- -- --
Notes: 
T = Treatment 
GPO = Gallons per Day 
MW = Megawatts Electric 
--= Treatment is not considered for this alternative. 
m Based on 1991 Site Emolovment. 
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Table Il-S.S-11. Hanford-HW-Cost 

Number of 
Sites Total Government Cost b, Life-Cycle Component (1) Cost by Functional Area (1) 

HW Cost Pre-Operations Construction Operations Decontamination Treatment & Disposal 
Alternatives T (Millions) (Millions) (Millions) & Maintenance & Decommissioning Government (2) Commercial 

(1) (Millions) (Millions) (Millions) (Millions) 
No Action 2 6 - - - - - - - - - - 6 
Decentralized 3 6 - - - - -- - - - - 6 
Regionalized-1 5 70 5 21 35 1 61 8 
Regionalized-2 2 - - - - - - - - - - - - --
Notes: 
T = Treatment 
--= Not considered for this site. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost = Sum of the Functional Areas. 
(2) Government costs eQual to the sum of the life-cycle components. 
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11.6.0 INEL 

INEL currently is custodian of significant volumes of LLMW, LLW, TRUW, HLW, and HW. Each of the waste types is treated independently in the following 
sections. 

11.6.1 INEL LLMW 

Seventeen tables immediately following portray impacts of LLMW at INEL. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 
11. 

11. 

12. 

12. 

Description 

INEL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 
INEL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
INEL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
INEL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 
INEL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
INEL-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 
INEL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 
INEL-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 
INEL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 
INEL-LLMW-Impacts on Water Resources Due to Increased Water Use 
INEL-LLMW-Radionuclide Concentrations in Groundwater 
(Percent of Comparison Criteria) for Disposal (Contact-Handled) 
INEL-LLMW-Radionuclide Concentrations in Groundwater 
(Percent of Comparison Criteria) for Disposal (Remote-Handled) 
INEL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal (Contact-Handled) 
INEL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal (Remote-Handled) 
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13. 
14. 
15. 

INEL-LLMW-Socioeconomic Impacts for Treatment and Disposal 
INEL-LLMW-Infrastructure Impacts for Treatment and Disposal 
INEL-LLMW-Cost 
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Table 11-6.1-1. INEL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - 1.2E-01 6.0E-02 5.6E-04 1.5E-04 - - - -
Decentralized 37 16 1.0E-01 4.3E-01 5.2E-05 7.0E-06 1.4E-01 4.6E-02 
Regionalized-1 11 12 1.0E-01 4.3E-01 5.2E-05 7.0E-06 1.4E-01 4.6E-02 
Re!=!ionalized-2 7 6 1.1E-01 5.5E-01 6.3E-04 4.5E-05 1. 7E-01 5.SE-02 
Reqionalized-3 7 1 1.1 E-01 5.5E-01 6.3E-04 4.5E-05 - - - -
Reoionalized-4 4 6 1.2E-01 8.8E-01 6.7E-04 4.8E-05 2.9E-01 1.0E-01 
Centralized 1 1 7.1 E-02 7.SE-02 4.9E-06 3.SE-07 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-6.1-2. INEL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Population Noninvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
(oerson-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects (oerson-rem) Incidence Incidence Effects 

No Action 4 . 1.11::...-w 1.9E-03 1,9E.()6 1.1E-o4 3.0E.-01 5,2E-o4 2,6E.()6 3.0E-05 '3.0E+u.t: 4 . .t:t:.-Ul 2.ZE.-05 . 1.HE.-02 
Decentralized 3 16 1.1E-01 1.SE-04 1.SE-07 1.1E-05 1.4E-02 2.4E-05 2.4E-07 1.4E-06 2.6E+02 3.6E-01 4.0E-04 1.6E-02 
Regionalized -1 37 12 1.1E-01 1.SE-04 1.SE-07 1.1E-05 1.4E-02 2.4E-05 2.4E-07 1.4E-06 2.6E+02 3.6E-01 4.0E-04 1.6E-02 
Regionalized-2 7 6 1.3E+00 2.1E-03 2.0E-07 1.3E-04 9.0E-02 1.SE-04 2.7E-07 9.0E-06 2.8E+02 3.9E-01 5.1E-04 1.7E-02 
Regionalized-3 7 1 1.3E+00 2.1E-03 1.6E-07 1.3E-04 9.0E-02 1.SE-04 2.2E-07 9.0E-06 2.8E+02 3.9E-01 5.1E-04 1.7E-02 
Regionalized-4 4 6 1.3E+00 2.3E-03 4.7E-07 1.3E-04 9.7E-02 1.6E-04 6.1E-07 9.7E-06 3.0E+02 4.2E-01 1.2E-03 1.SE-02 
Centralized 1 1 9.9E-03 1.7E-05 4.9E-09 9.9E-07 6.9E-04 1.2E-06 6.4E-09 6.9E-08 1.8E+02 2.SE-01 7.0E-06 1.1E-02 
Notes: 
T = Treatment 
D = Disposal 
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Table 11-6.1-3. INEL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - - - - - - -
Decentralized 37 16 3.5E+02 4.9E-01 2.1E-02 
Reaionalized-1 11 12 3.5E+02 4.9E-01 2.1E-02 
Reaionalized-2 7 6 4.1E+02 5.8E-01 2.SE-02 
Reoionalized-3 7 1 - - - - - -
Regionalized-4 4 6 7.2E+02 1.0E+00 4.4E-02 
Centralized 1 1 - - - - --
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-6.1-4. INEL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Number of Offsite Non involved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatality Probability 
No Action 3 - ecG-7,0E-uts ... 1.3E-07 --' Decentralized 37 16 6.SE-09 6.0E-09 <9.9E-14 " 

Regionalized-1 11 12 6.SE-09 6.0E-09 <9.9E-14 / "' 
Regionalized-2 7 6 7.SE-08 3.9E-08 .•. 

<9.9E-1.4 · _.:fer;,• 

Regionalized-3 7 1 7.SE-08 3.9E-08 - -
Regionalized-4 4 6 8.4E-08 4.2E-08 <9.9E-14 · > 

Centralized 1 1 6.1 E-10 3.0E-10 - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered under the Alternative 
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Table 11-6.1-5. INEL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 

Number of Offsite Pooulation MEI Noninvolved Worker MEI Hvoothetical Farm Family Most Exposed Lifetime MEI 

LLMW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probabilitv Probabilitv Probabilitv (rem) Probabilitv Probabilitv Probability (rem} Probability Probability Probability 
No Action 3 - 1.4E-04 2.4E-07 2.7E-10 1.4E-08 2.6E-04 4.4E-07 2.1E-09 2.6E-08 -- -- -- --
Decentralized 37 16 1.3E-05 2.2E-08 2.5E-11 1.3E-09 1.2E-05 2.0E-08 2.0E-10 1.2E-09 <9.9E-14 <9.9E-14 7.4E-06 <9.9E-14 
Reaionalized-1 11 12 1.3E-05 2.2E-08 2.5E-11 1.3E-09 1.2E-05 2.0E-08 2.0E-10 1.2E-09 <9.9E-14 <9.9E-14 7.4E-06 <9.9E-14 
Reoionalized-2 7 6 1.6E-04 2.7E-07 2.6E-07 1.6E-08 7.SE-05 1.3E-07 2.2E-10 7.SE-09 <9.9E-14 <9.9E-14 7.6E-06 <9.9E-14 
Reoionalized-3 7 1 1.6E-04 2.7E-07 2.2E-11 1.6E-08 7.SE-05 1.3E-07 1.SE-10 7.SE-09 -- -- -- --
Reoionalized-4 4 6 1.7E-04 2.SE-07 6.4E-11 1.7E-08 1.2E-05 1.4E-07 5.1 E-10 8.3E-09 <9.9E-14 <9.9E-14 4.1 E-06 <9.9E-14 
Centralized 1 1 1.2E-06 2.1 E-09 6.7E-13 1.2E-10 6.0E-07 1.0E-09 5.3E-12 5.9E-11 -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disoosal is not considered under the alternative. 
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Table Il-6.1-6. INEL-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 2.0t:-Uf 2.1E-06 2.0E-04 - -
Decentralized 37 16 4.1E-08 3.2E-07 1.1 E-03 8.1E-02 
Regionalized-1 11 12 4.1 E-08 3.2E-07 1.1 E-03 8.1E-02 
Regionalized-2 7 6 4.3E-08 3.SE-07 1.3E-03 8.4E-02 
Regionalized-3 7 1 3.4E-08 2.7E-07 1.3E-03 --
Regionalized-4 4 6 5.3E-08 4.2E-07 1.6E-03 4.SE-02 
Centralized 1 1 7.7E-10 6.2E-09 4.3E-05 - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for No Action Alternative for LLMW. 
MEI = Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table 11-6.1-7. INEL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 3 - 122 (45ll7) 132 (117/15) 0 9 (9/0) 11 (11/0) 21 (12/9) 20 (2/18) 8 (4/4) 0 1 (1/0) 0 2 (0/2) 
Decentralized 37 16 187 (83/104) 236 (215/21) 0 17 (17/0) 21 (21/0) 33 (21/12) 53 (2/51) 16 (6/10) 0 2 (2/0) 0 6 (0/6) 
Regionalized-1 11 12 187 (83/104) 236 (215/21) 0 17 (17/0) 21 (21/0) 33 (21/12) 53 (2/51) 16 (6/10) 0 2 (2/0) 0 6 (0/6) 
Regionalized-2 7 6 ·113 (20/93)" 72 (53/19) 0 4 (4/0) 5 (5/0) 16 (5/11) 55 (1/54) 15 (4/11) 0 2 (2/0) 0 7(0n) 
Regionalized-3 7 1 104 (19/85) 66 (49/17) 0 4 (4/0) 5 (5/0) 15(5/10) 43 (1/42) 12 (4/8) 0 2 (2/0) 0 5 (0/5) 
Regionalized-4 4 6 160 (23/137) 88 (61/27) 0 5 (5/0) 6 (6/0) 22 (6/16) 87 (1/86) 27 (10/17' 0 7 (7/0) 1 (1/0) 10 (0/10) 
Centralized 1 1 34 (16/18) 45(41/4) 0 3 (3/0) 4 (4/0) 6 (4/2) 8 (0/8) 3 (1/2) 0 0 0 1 (0/1) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values = total emissions (stationary-source emissions / mobile-source emission). 
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Table 11-6.1-8. INEL-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General Conformity Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - - - -- -- -- -- --
Decentralized 37 16 -- -- -- -- -- - -
Reaionalized-1 11 12 - - - - -- - - - - --
Reaionalized-2 7 6 -- - - - - - - - - - -
Reaionalized-3 7 1 -- -- -- -- -- --
Regionalized-4 4 6 - - - - - - - - - - - -
Centralized 1 1 - - - - - - -- -- --

Number of Operations & Maintenance 

LLMW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline 2) Concentration (3' 

co (4) N02 (4) Pb (4) PM10 (4) 502 (4) voe (4) co N02 Pb PM10 502 voe 
No Action 3 - 1 10 0 7 0 1 0 0 0 0 0 0 
Decentralized 37 16 2 15 0 13 0 1 0 0 0 0 0 0 
Reaionalized-1 11 12 2 15 0 13 0 1 0 0 0 0 0 0 
Reaionalized-2 7 6 1 9 0 14 0 0 0 0 0 0 0 0 
Reaionalized-3 7 1 1 9 0 14 0 0 0 0 0 0 0 0 
Reaionalized-4 4 6 1 25 0 45 1 0 0 0 0 0 0 0 
Centralized 1 1 0 3 0 2 0 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) INEL is in an attainment area for all criteria pollutants, therfore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by poll!:)tant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. 
(4) Attainment area for this pollutant therefore PSD increment levels are annlied. Values are for stationarv-source emissions onlv. 
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Table 11-6.1-9. INEL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride fonn methane VI Cvanide ethane Lead 
No Action 3 - 0 0 0 -- -- 0 -- -- 0 0 0 0 
Decentralized 37 16 0 0 0 -- -- 0 -- -- 0 0 0 0 
Reaionalized-1 11 12 0 0 0 -- -- 0 - - -- 0 0 0 0 
Reaionalized-2 7 6 0 0 0 -- -- 0 -- -- 0 0 0 0 
Reaionalized-3 7 1 0 0 0 -- -- 0 -- -- 0 0 0 0 
Reaionalized-4 4 6 0 0 0 - - - - 0 - - - - 0 0 0 0 
Centralized 1 1 0 0 0 -- -- 0 -- -- 0 0 0 0 

Number of Ooeratlons & Maintenance 

LLMW Sites 1,1,2,2- 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1,2,2 Trichloro- Trlchloro- fluoro- Vinyl 

Methanol Chloride Selenium Sliver ethane Trichloro, 1, 1 ethane ethane methane Chloride 
No Action 3 - -- 0 0 0 -- 0 0 -- -- --
Decentralized 37 16 -- 0 0 0 -- 0 0 - - - - --
Reoionalized-1 11 12 - - 0 0 0 - - 0 0 - - -- - -
Reoionalized-2 7 6 -- 0 0 0 - - 0 0 -- - - - -
Reaionalized-3 7 1 -- 0 0 0 -- 0 0 -- -- --
Reoionalized-4 4 6 -- 0 0 0 - - 0 0 - - - - - -
Centralized 1 1 - - 0 0 0 -- 0 0 -- -- --
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentaaes <1 % are shown as zeros. 
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Table Il-6.1-10. INEL-LLMW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 3 - 73350 1.3 -- 4304 0.1 - - - -
Decentralized 37 16 110206 1.9 - - 7907 0.1 - - - -
Regionalized-1 11 12 110206 1.9 -- 7907 0.1 - - - -
Regionalized-2 7 6 41313 0.7 - - 8352 0.1 - - - -
Regionalized-3 7 1 38333 0.7 -- 7309 0.1 - - --
Regionalized-4 4 6 52175 0.9 - - 13239 0.2 - - - -
Centralized 1 1 21517 0.4 - - 1258 <0.1 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by groundwater in the Snake River Plain Aquifer. Current water use= 5,700,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
- - = Stream Flow and Waste Water Stream Flow is not considered for this site. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-6.1-11. INEL-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 -- - - - - -- - - - - - - -- - - - - - - - - -- -- -- -- -- - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y 

Alternatives 210 40 231 223 221 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 

No Action 3 - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
--= No disposal of CH-LLMW at this site for this alternative. 
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Table 11-6.1-12. INEL-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) 
for Disposal (Remote-Handled) 

LLMW T D* Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 

No Action 3 - -- - - - -- - - - -- -- -- -- - -- - -- -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

LLMW T D* Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized- 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-: 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized- 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized .... 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
* = In addition to the CH-LLMW disposal sites indicated below, disposal of RH-LLMW occurs at four sites 

(Hanford, INEL, ORR and SRS) for all alternatives except No Action. 
--= No disposal at this site for this alternative. 
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Table 11-6.1-13. INEL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 
No Action 3 - - -- - - - - -- -
Decentralized 37 16 0 0 0 ~ "' . 0 ,,; D 8 ; 0 0 
Regionalized-1 11 12 0 0 0 1 0 8 r, 0 0 
Regionalized-2 7 6 0 0 0 1l 0 8 0 0 
Regionalized-3 7 1 - - - -- - - - --
Regionalized-4 4 6 0 0 0 :; o,,. 0 '·,, 4 0 0 
Centralized 1 1 - - - - -- -- -- --

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 
No Action 3 - - -- -- - -- -- --
Decentralized 37 16 4 

,,, 
0 0 10 0 0 0 

Reaionalized-1 11 12 "" 4 0 0 10 0 0 0 
Reaionalized-2 7 6 ·4 0 0 10 0 0 0 
Reaionalized-3 7 1 -- -- -- -- -- -- --
Reaionalized-4 4 6 .• , ®1 2 •· ·, 0 0 5 ,~ 0 0 0 
Centralized 1 1 -- -- -- -- - -- --
Notes: 
T = Treatment 
D = Disposal 
"-" = No disposal at this site for this alternative. 

VOLUME II 6-15 



Site Data Tables Volume II 

Table 11-6.1-14. INEL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Remote-Handled)] 

LLMW T D* Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- - - -- - - -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 
ReQionalized-1 11 12 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 ') 0 0 0 

LLMW T D * 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 
Reqionalized-1 11 12 0 0 0 0 0 0 0 
Reqionalized-2 7 6 0 0 0 0 0 0 0 
Reqionalized-3 7 1 0 0 0 0 0 0 0 
ReQionalized-4 4 6 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
* = In addition to the CH-LLMW disposal sites indicated below, disposal of RH-LLMW occurs at four sites (Hanford, INEL, ORR 
and SRS) for all alternatives except No Action. 
"-" = No disposal at this site for this alternative. 
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Table 11-6.1-15. INEL-LLMW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual % Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 798 618 0.62 6.7 0.23 0.35 
Decentralized 37 16 1623 1572 1.58 16.9 0.58 0.18 
Regionalized-1 11 12 1629 1576 1.58 17.0 0.59 0.48 
ReQionalized-2 7 6 1573 1525 1.53 16.4 0.57 0.48 
Regionalized-3 7 1 1396 1352 1.36 14.5 0.51 0.39 
Regionalized-4 4 6 2100 2034 2.04 21.9 0.76 0.24 
Centralized 1 1 739 715 0.72 7.7 0.27 0.07 
Notes: 
T = Treatment 
D = Disposal • (1) In 1990 dollars. 
(2) Compared to 1990 baseline 
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Table 11-6.1-16. INEL-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Employment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 3 - 33.3 0.14 73350 0.24 4304 0.43 10.34 24.73 588 5 
Decentralized 37 16 55.6 0.24 110206 0.36 7907 0.74 5.25 12.56 798 7 
ReQionalized-1 11 12 55.6 0.24 110206 0.36 7907 0.74 5.25 12.56 798 7 
Regionalized-2 7 6 23.5 <!! 0.10 41313 0.13 8352 0.84 1.70 4.06 716 6 
Regionalized-3 7 1 21 .6 r 0.09 38333 0.12 7309 0.73 1.70 4.06 646 5 
Regionalized-4 4 6 30.6 0,13 52175 0.1 7 13239 1.32 2.59 6.20 1055 9 
Centralized 1 1 12.2 0.05 21517 0.07 1258 0.13 0.32 0.77 137 1 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts 
(1) Based on 1991 Site Emolovment 

VOLUME II 6-18 



Site Data Tables Volume II 

Table 11-6.1-17. INEL-LLMW-Cost 

Number of Cost by Life-Cycle Component 1) Cost by Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 903 75 319 364 145 404 499 0 
Decentralized 37 16 1837 180 668 918 70 1382 0 455 
Regionalized-1 11 12 1842 181 668 923 70 1383 0 460 
Regionalized-2 7 6 1780 176 621 887 96 1455 0 325 
Regionalized-3 7 1 1580 157 602 760 61 1462 0 118 
Regionalized-4 4 6 2377 217 807 1214 138 1868 0 508 
Centralized 1 1 836 79 333 382 41 718 0 118 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.6.2 INEL LLW 

Thirteen tables immediately following portray the impacts of LLW at INEL. These tables are presented as follows: 

Impact Category 

No. Description 

1. INEL-LLW-Treatment and Disposal: Estimated Number of Fatalities 
2. INEL-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. INEL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. INEL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. INEL-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7. INEL-LLW-Emissions in Tons per Year of Criteria Air Pollutants 
8. INEL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. INEL-LL W-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. INEL- LLW-lmpacts on Water Resources Due to Increased Water Use 
11. INEL-LL W-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. INEL-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. INEL-LLW-Infrastructure Impacts for Treatment and Disposal 
15. INEL-LLW-Cost 
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Table 11-6.2-1. INEL-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 2.SE-01 3.7E-01 1.4E-06 3.0E-06 6.4E-01 2.1E-01 
Decentralized 16 1.7E-01 1.SE-01 8.0E-07 2.4E-07 4.2E-01 2.SE-01 
Reaionalized-1 12 1.7E-01 1.SE-01 8.0E-07 2.4E-07 4.2E-01 2.SE-01 
Reaionalized-2 11 12 1.7E-01 3.7E-01 1.4E-06 4.0E-07 3.4E-01 1.5E-01 
Reaionalized-3 6 1.7E-01 1.SE-01 8.0E-07 2.4E-07 4.2E-01 2.SE-01 
Reaionalized-4 7 6 1.7E-01 3.7E-01 1.4E-06 4.0E-07 3.4E-01 1.SE-01 
Reaionalized-5 4 6 5.3E-01 8.1E-01 4.1E-04 1.2E-04 3.6E-01 1.6E-01 
Reaionalized-6 2 2.1E-01 2.3E-01 1.3E-06 3.9E-07 - - --
Reaionalized-7 2 2.1E-01 2.3E-01 1.3E-06 3.9E-07 - - - -
Centralized-1 1 2.1E-01 2.3E-01 1.3E-06 3.9E-07 - - - -
Centralized-2 1 2.1E-01 2.3E-01 1.3E-06 3.9E-07 - - - -
Centralized-3 7 1 1.7E-01 3.7E-01 1.4E-06 4.0E-07 - - - -
Centralized-4 7 1 1.7E-01 3.7E-01 1.4E-06 4.0E-07 - - - -
Centralized-5 1 1 1.7E-01 1.5E-01 8.0E-07 2.4E-07 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative 
•• Ten sites use existina facilities for Volume Reduction 

VOLUME II 6-21 



Site Data Tables Volume II 

Table 11-6.2-2. INEL-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Workers WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

loerson-rem) Incidence Effects (person-rem) Incidence Effects (oerson-rem) Incidence Effects 
No Action 10** 6 2.?E-03 4.?E-06 2.?E-07 8.1E-04 1.4E-06 8.1E-08 6.2E+02 8.?E-01 3.?E-02 
Decentralized 16 1.6E-03 2.?E-06 1.6E-07 4.8E-04 8.1E-07 4.BE-08 4.1E+02 5.BE-01 2.SE-02 
Reaionalized-1 12 1.6E-03 2.?E-06 1.6E-07 4.BE-04 8.1E-07 4.BE-08 4.1E+02 5.BE-01 2.SE-02 
Reaionalized-2 11 12 2.?E-03 4.6E-06 2.?E-07 8.1E-04 1.4E-06 8.1 E-08 4.2E+02 5.BE-01 2.SE-02 
Reaionalized-3 6 1.6E-03 2.?E-06 1.6E-07 4.BE-04 8.1E-07 4.BE-08 4.1E+02 5.BE-01 2.SE-02 
Reaionalized-4 7 6 2.?E-03 4.6E-06 2.?E-07 8.1E-04 1.4E-06 8.1E-08 4.2E+02 5.BE-01 2.SE-02 
Reaionalized-5 4 6 8.2E-01 1.4E-03 8.2E-05 2.3E-01 4.0E-04 2.3E-05 1.3E+03 1.9E+00 8.0E-02 
Reaionalized-6 2 2.6E-03 4.4E-06 2.6E-07 7.?E-04 1.3E-06 7.?E-08 5.2E+02 7.2E-01 3.1 E-01 
Reaionalized-7 2 2.6E-03 4.4E-06 2.6E-07 7.?E-04 1.3E-06 7.?E-08 5.2E+02 7.2E-01 3.1E-01 
Centralized-1 1 2.6E-03 4.4E-06 2.6E-07 7.?E-04 1.3E-06 7.?E-08 5.2E+02 7.2E-01 3.1 E-01 
Centralized-2 1 2.6E-03 4.4E-06 2.6E-07 7.?E-04 1.3E-06 7.?E-08 5.2E+02 7.2E-01 3.1E-01 
Centralized-3 7 1 2.?E-03 4.6E-06 2.7E-07 8.1E-04 1.4E-06 8.1E-08 4.2E+02 5.BE-01 2.SE-02 
Centralized-4 7 1 2.?E-03 4.6E-06 2.?E-07 8.1E-04 1.4E-06 8.1E-08 4.2E+02 5.BE-01 2.SE-02 
Centralized-5 1 1 1.6E-03 2.?E-06 1.6E-07 4.BE-04 8.1E-07 4.8E-08 4.1E+02 5.SE-01 2.5E-02 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-6.2-3. INEL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 1.6E+03 2.2E+00 9.6E-02 
Decentralized 16 1.0E+03 1.5E+00 6.3E-02 
Req ionalized-1 12 1.0E+03 1.5E+00 6.3E-02 
Reqionalized-2 11 12 8.6E+02 1.2E+00 5.2E-02 
Reqionalized-3 6 1.0E+03 1.5E+00 6.3E-02 
Regionalized-4 7 6 8.6E+02 1.2E+00 5.2E-02 
Regionalized-5 4 6 9.0E+02 1.3E+00 5.4E-02 
Regionalized-6 2 - - - - - -
Regionalized-7 2 - - - - - -
Centralized-1 1 - - -- - -
Centralized-2 1 - - - - --
Centralized-3 7 1 - - - - - -
Centralized-4 7 1 - - -- --
Centralized-5 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction . 
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Table Il-6.2-4. INEL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability . Probability 
No Action 10** 6 1.7E-10 3.4E-10 <9.9E-14 ,, 
Decentralized 16 9.9E-11 2.0E-10 <9.9E-14 '" 
Regionalized-1 12 9.9E-11 2.0E-10 <9.9E-14 
Regionalized-2 11 12 1.7E-10 3.4E-10 <9.9E-14 

,. 

Regionalized-3 6 9.9E-11 2.0E-10 <9.9E-14 
Regionalized-4 7 6 1.7E-10 3.4E-10 <9.9E-14 
Regional ized-5 4 6 5.1E-08 1.0E-07 <9.9E-14 
Regionalized-6 2 1.6E-10 3.2E-10 - -
Regionalized-7 2 1.6E-10 3.2E-10 --
Centralized-1 1 1.6E-10 3.2E-10 --
Centralized-2 1 1.6E-10 3.2E-10 - -
Centralized-3 7 1 1.7E-10 3.4E-10 - -
Centralized-4 7 1 1.7E-10 3.4E-10 - -
Centralized-5 1 1 9.9E-11 2.0E-10 --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-6.2-5. INEL-LL W-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite Population MEI Noninvolved Worker MEI Most Exp0sed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 3.4E-07 5.BE-10 3.4E-11 6.7E-07 1.1E-09 6.7E-11 . <9.9E-14 <9.9E-14 <9.9E-14 
Decentralized 16 2.0E-07 3.4E-10 2.0E-11 4.0E-07 6.BE-10 4.0E-11 <9.9E-14 <9.9E-14 <9.9E-14 
ReQionalized-1 12 2.0E-07 3.4E-10 2.0E-11 4.0E-07 6.BE-10 4.0E-11 <9.9E-14 <9.9E-14 <9.9E-14 
Reaionalized-2 11 12 3.3E-07 5.7E-10 3.3E-11 6.7E-07 1.1E-09 6.7E-11 <9.9E-14 <9.9E-14 <9.9E-14 
Reaionalized-3 6 2.0E-07 3.4E-10 2.0E-11 4.0E-07 6.BE-10 4.0E-11 <9.9E-14 <9.9E-14 <9.9E-14 
ReQionalized-4 7 6 3.3E-07 5.7E-10 3.3E-11 6.7E-07 1.1E-09 6.7E-11 <9.9E-14 <9.9E-14 <9.9E-14 
ReQionalized-5 4 6 1.0E-04 1.7E-07 1.0E-08 2.0E-04 3.4E-07 2.0E-08 <9.9E-14 <9.9E-14 <9.9E-14 
ReQionalized-6 2 3.2E-07 5.4E-10 3.2E-11 6.4E-07 1.1 E-09 6.4E-11 - - - - - -
ReQionalized-7 2 3.2E-07 5.4E-10 3.2E-11 6.4E-07 1.1E-09 6.4E-11 - - - - - -
Centralized-1 1 3.2E-07 5.4E-10 3.2E-11 6.4E-07 1.1E-09 6.4E-11 - - - - - -
Centralized-2 1 3.2E-07 5.4E-10 3.2E-11 6.4E-07 1.1E-09 6.4E-11 - - - - - -
Centralized-3 7 1 3.3E-07 5.7E-10 3.3E-11 6.7E-07 1.1E-09 6.7E-11 - - - - - -
Centralized-4 7 1 3.3E-07 5.7E-10 3.3E-11 6.7E-07 1.1E-09 6.7E-11 - - - - - -
Centralized-5 1 1 2.0E-07 3.4E-10 2.0E-11 4.0E-07 6.BE-10 4.0E-11 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered under the alternative. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-6.2-6. INEL-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions In Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10** 6 26 (5/21) 16 (12/4) 0 1 (1/0) 1 (1/0) 4 (1/3) 59 (0/59) 12 (0/12) 0 0 0 7 (0/7) 
Decentralized 16 48 (8/40) 28 (20/8) 0 2 (2/0) 2 (2/0) 7 (2/5) 65 (0/65) 13 (0/13) 0 0 0 8 (0/8) 
Regionalized-1 12 48 (8/40) 28 (20/8) 0 2 (2/0) 2 (2/0) 7 (2/5) 65 (0/65) 13 (0/13) 0 0 0 8 (0/8) 
Regionalized-2 11 12 68 (9/59) 35 (23/12) 0 2 (2/0) 2 (2/0) 9 (2/7) 91 (0/91) 19 (1/18) 0 1 (1/0) 0 11 (0/11) 
Regionalized-3 6 48 (8/40) 28 (20/8) 0 2 (2/0) 2 (2/0) 7 (2/5) 63 (0/63) 13 (0/13) 0 0 0 8 (0/8) 
Regionalized-4 7 6 68 (9/59) 35 (23/12) 0 2 (2/0) 2 (2/0) 9 (2/7) 91 (0/91) 19 (1/18) 0 1 (1 /0) 0 11 (0/11) 
Regionalized-5 4 6 148 (21/127) 79 (54/25) 0 4 (4/0) 5 (5/0) 20 (5/15) 182 (1/181) 40 (2/38) 0 3 (3/0) 0 22 (0/22) 
Regionalized-6 2 44 (4/40) 18 (10/8) 0 1 (1/0) 1 (1/0) 6 (1/5) 33 (0/33) 8 (0/8) 0 0 0 4 (4/0) 
Regionalzied-7 2 44 (4/40) 18 (10/8) 0 1 (1/0) 1 (1/0) 6 (1/5) 33 (0/33) 8 (0/8) 0 0 0 4 (4/0) 
Centralized-1 1 44 (4/40) 18(10/8) 0 1 (1/0) 1 (1/0) 6 (1/5) 33 (0/33) 8 (0/8) 0 0 0 4 (4/0) 
Centralized-2 1 44 (4/40) 18 (10/8) 0 1 (1/0) 1 (1/0) 6 (1/5) 33 (0/33) 8 (0/8) 0 0 0 4 (4/0) 
Centralized-3 7 1 65 (6/59) 28 (16/12) 0 1 (1/0) 2 (2/0) 9(2n) 65 (0/65) 15(1/14) 0 1 (1/0) 0 8 (0/8) 
Centralized-4 7 1 65 (6/59) 28 (16/12) 0 1 (1 /0) 2 (2/0) 9 (2/7) 65 (0/65) 15 (1/14) 0 1 (1/0) 0 8 (0/8) 
Centralized-5 1 1 44 (4/40) 18 (10/8) 0 1 (1 /0) 1 (1/0) 6 (1/5) 33 (0/33) 8 (0/8) 0 0 0 4 (4/0) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions/mobile-source emission) 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-6.2-7. INEL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

NoAction 

LLW 
Altematlvn 

Decentralized 

Reoiona ized-8 
R . 7 
Centralized-1 
Centralized-2 
Centralized-3 
Centralized-4 
Centralized-5 

Number of 
Sltn 

T 

10-

11 

7 
4 

7 
7 

Number of 
Sites 

D 
co 

8 
18 
12 
12 
8 
8 
8 
2 
2 
1 

Construction 
Percent of Tons/Year 

General Conformitv Rule 111 
NO2 Pb PM10 SO2 voe 

Ooeratlons & Maintenance 

LLW Percent of Tons/Year 
Altematlves T D Standard or Guideline 121 

CO(4) NO2 Pb(4) PM10 SO214l voe co 
No Action 10- 6 0 2 0 2 0 0 0 
Decentralized 16 0 1 0 1 0 0 --
Reoionalized-1 12 0 1 0 1 0 0 --
Reaionalized-2 11 12 0 4 0 4 0 0 0 
Reoionalized-3 6 0 1 0 1 0 0 --
Reoionalized-4 7 6 0 4 0 4 0 0 0 
Reaionalized-5 4 6 1 5 0 22 1 0 0 
Reaionalized-6 2 0 1 0 0 0 0 --
Reaionalzied-7 2 0 1 0 0 0 0 --
Centralized-1 1 0 1 0 0 0 0 --
Centralized-2 1 0 1 0 0 0 0 --
Centralized-3 7 1 0 3 0 4 0 0 0 
Centralized-4 7 1 0 3 0 4 0 0 0 
Centralized-5 1 1 0 1 0 0 0 0 --
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter Jess than 10 microns in diameter. SO2 = sulfur dioxide. VOC = 

volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) INEL is in an attainment area for all criteria pollutants, therefore the GCR do not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) fimit as indicated by pollutant footnote. 
(3) The value presented is the highest of au NAAQS averaging periods for that pollutant. Stationary-source emissions for the No Action and minimum 

trA.::ttmfmf Inn indnAn1tinn\ ;:iltAm.::ttivA~ ;:intt thA r.Anf~li7Rf"I • fi AltAm;itivA .::trA .::t~~umM tn hA OAnlinihlA 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. 

Values are for stationary-source emissions only. 
•• Ten sites use existing facilities for Volume Reduction. 
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Percent of NAAQS 
Concentration 131 

NO2 Pb PM10 
0 0 0 
- - -- --
-- -- --
0 0 0 
-- -- - -
0 0 0 
0 0 0 
-- -- - -
-- -- --
-- - - --
-- -- --
0 0 0 
0 0 0 
-- -- --

Volume II 

SO2 voe 
0 0 
-- --
-- - -
0 0 
- - --
0 0 
0 0 
-- --
- - --
-- --
-- --
0 0 
0 0 
-- --
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Table 11-6.2-8. INEL-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sltn 

LLW Total Other Hazardous 

Attematlvn T D Radio- and 

nuclldn Toxic Air Pollutants 
NO Action 1u .. 6 0 
Decentralized 16 0 
Reaionaiized--1 12 0 
Regionaiized--2 11 12 0 
Regionaiized-3 6 0 
Regionaiized--4 7 6 0 
Reaionalized--5 4 6 0 
Reaionalized--6 2 0 
Regionalized--7 2 0 
Centralized--1 1 0 
Centralized--2 1 0 
Centralized--3 7 1 0 
Centralized--4 7 1 0 
Centralized--5 1 0 

Number of 

Sltn 

LLW 

Alternatives T D Methylene 

Methanol Chloride 
No Action 10·· 6 .. . . 
Decentralized 16 . - -. 
Regionalized--1 12 . . .. 
Reaionalized-2 11 12 -- -. 
Regionalized--3 6 -- .. 
Reaionalized--4 7 6 . - . . 
Regionalized--5 4 6 . . - -
Regionaiized-6 2 . . .. 
Reaionalized--7 2 .. --
Centralized-1 1 .. --
Centralized--2 1 -- .. 
Centralized-3 7 1 .. --
Centralized--4 7 1 .. ·-
Centralized-5 1 1 - . . -
Notes: 
T= Treatment 
D • Disposal 
• • = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1% are shown as zeros. 
•• Ten sites use existill!I facilities for Volume Reduction. 
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Bromo-
dlchloro-

Benzene methane 

Selenium 
.. 
.. 
. -
.. 
. -
.. 
.. 
. . 
. . 
.. 
--
.. 
. -
. -

Oneratlons & Maintenance 

Carbon 

Butyl Tetra-

Alcohol chloride 

OD11ratlona & Maintenance 

1,1,2,2-

Tetrachloro-

Sliver ethane 
.. .. 
-- . . 
. . - -
.. .. 
. . .. 
. . . . 
·- .. 
. . --
-- .. 
-- .. 
.. --
. - .. 
·- .. 
. - - -

Chloro

form 

1,2,2-Trichloro, 

1,1-Trifluoro-

ethane 
. . 
.. 
--
.. 
- -
.. 
. -
. . 
.. 
.. 
.. 
--
--
--

Chloro

methane 

1,1,1-

Trichloro-

ethane 
.. 
.. 
. . 
--
.. 
. . 
--
--
.. 
--
--
.. 
.. 
--

Chromium 

VI Cvanlde 

1,2· 

Dlchloro

ethane 

1,1,2- Triochloro-

Trichloro- fluoro-

ethane methane 
.. --
- . --
.. --
-- . . 
.. .. 
- - . . 
.. --
. - - -
.. --
.. - -
-- - -
-- . -
-· --
-- .. 
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Chloride 
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Table 11-6.2-9. INEL-LLW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 10** 6 3434 0.1 - - 4458 0.1 - - --
Decentralized 16 21632 0.4 - - 8483 0.1 -- - -
Regionalized-1 12 21632 0.4 - - 8483 0.1 - - - -
Regionalized-2 11 12 25442 0.4 - - 12725 0.2 - - - -
Regionalized-3 6 21632 0.4 - - 8483 0.1 - - - -
Regionalized-4 7 6 25442 0.4 -- 12725 0.2 -- - -
Regionalized-5 4 6 63961 1.1 - - 28247 0.5 - - - -
Regionalized-6 2 12191 0.2 - - 4514 0.1 - - - -
Regionalized-7 2 12191 0.2 - - 4514 0.1 - - - -
Centralized-1 1 12191 0.2 - - 4514 0.1 - - - -
Centralized-2 1 12191 0.2 -- 4514 0.1 - - - -
Centralized-3 7 1 19535 0.3 - - 10059 0.2 - - - -
Centralized-4 7 1 19535 0.3 - - 10059 0.2 - - - -
Centralized-5 1 1 12191 0.2 - - 4514 0.1 - - - -
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per day 
Water supplied by groundwater in the Snake River Plain Aquifer. Current water use= 5,700,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
** Ten sites use existing facilities for Volume Reduction. 
- - = Stream Flow is not considered for this site. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table Il-6.2-10. INEL-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sites 

LLW T D Al:. Al:. Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 

Alternatives UI m :M1 :M2 ffl 14 1:11 137 ffl :M4 :Ml 121 210 237 II u 107 2M m :MO :M1 

No Action 10- 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-6 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - -- -- -- -- -- --
Reaionalized-7 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - - - -- -- -- -- --
Centralized-1 2 -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-2 1 -- -- -- -- -- -- -- -- -- . -- -- -- -- -- -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- -- -- -- - - - - -- -- -- -- -- - - -- --
Centralized-4 1 1 -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-5 1 1 -- - - -- - - -- -- -- -- -- - - - - -- -- - - - - - - - - - - - - - - - -

Number of 
Situ 

LLW T D Po K Pa Ra Ra Sm Sa Sr Tc Th Th Th Th Sn u u u u u y Zr 

Alternatives ... .. m m ... "' n .. " U1 m llt m 1H m 234 "' 
,,. ,,. .. ll 

No Action 10·· 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-6 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Reoionalized-7 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - - - -- - - - - --
Centralized-1 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-2 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - - - -- -- -- --
Centralized-4 1 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-5 1 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes: 
T = T reatrnent 
D = Disposal 
•• Ten sites use existing facilities for Volume Reduction 
- - = Disposal is not considered for this Alternative. 
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Table 11-6.2-11. INEL-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % % 

Alternatives T D ROI Change In ROI 

Cost % Annual Annual Population 

(MIiiions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 1418 1098 1.10 11 .8 0.41 0.32 
Decentralized 16 1120 1085 1.09 11 .7 0.41 0.50 
Reaionalized-1 12 1120 1085 1.09 11.7 0.41 0.50 
Reaionalized-2 11 12 1355 1312 1.32 14.1 0.49 0.66 
Reaionalized-3 6 1120 1085 1.09 11 .7 0.41 0.50 
Regionalized-4 7 6 1530 1481 1.49 15.9 0.55 0.66 
Regionalized-5 6 3079 2981 2.99 32.1 1.11 3.20 
Reaionalized-6 2 613 593 0.60 6.4 0.22 0.26 
Reaionalized-7 2 613 593 0.60 6.4 0.22 0.26 
Centralized-1 1 613 593 0.60 6.4 0.22 0.26 
Centralized-2 1 613 593 0.60 6.4 0.22 0.26 
Centralized-3 7 1 984 952 0.96 10.3 0.36 0.44 
Centralized-4 7 1 984 952 0.96 10.3 0.36 0.44 
Centralized-5 1 1 613 593 0.60 6.4 0.22 0.26 
Note: 
T = Treatment 
D = Disposal 
ROI = Region of Influence 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existina facilities for Volume Reduction 
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Table Il-6.2-12. INEL-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 10** 6 7.5 ; 0.03 4458 0.01 4458 0 1.42 3.4 164 1 
Decentralized 16 12.5 0.05 21632 0.07 8483 0 2.41 5.78 488 4 
Reaionalized-1 12 12.5 0.05 21632 0.07 8483 0 2.41 5.78 488 4 
Reaionalized-2 11 12 13.9 0.06 21520 0.08 12725 0 2.98 7.14 555 5 
Reaionalized-3 6 12.5 . 0.56 21632 0.07 8483 0 2.41 5.78 488 4 
Reaionalized-4 7 6 13.9 r' 0.06 21520 0.08 12725 0 3.00 7.17 555 5 
Reoionalized-5 4 6 26.5 

•. 
0.11 63961 0.21 28247 0 7.30 17.47 2702 23 

Reaionalized-6 2 7.9 0.03 12191 0.04 4514 0 1.26 3.02 330 3 
Reaionalized-7 2 7.9 0.03 12191 0.04 4514 0 1.26 3.02 330 3 
Centralized-1 1 7.9 0.03 12191 0.04 4514 0 1.26 3.02 330 3 
Centralized-2 1 7.9 0.03 12191 0.04 4514 0 1.26 3.02 330 3 
Centralized-3 7 1 11 .9 0.05 15530 0.06 10059 0 3.00 7.18 454 4 
Centralized-4 7 1 11 .9 0.05 15530 0.06 10059 0 3.00 7.18 454 4 
Centralized-5 1 1 7.9 0.03 12191 0.04 4514 0 1.26 3.02 281 2 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
•• Ten sites use existina facilities for Volume Reduction. 
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Table 11-6.2-13. INEL-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 1604 27 80 1399 98 1010 0 594 
Decentralized 16 1267 100 205 819 144 655 0 612 
ReQionalized-1 12 1267 100 205 819 144 655 0 612 
Regionalized-2 11 12 1533 112 236 1044 141 1113 0 420 
Regionalized-3 6 1267 100 205 819 144 655 0 612 
Regionalized-4 7 6 1731 135 257 1163 177 1113 0 619 
Regionalized-5 4 6 3484 288 641 2332 222 2865 0 618 
Reaionalized-6 2 693 57 157 439 40 693 0 0 
Regionalized-7 2 693 57 157 439 40 693 0 0 
Centralized-1 1 693 57 157 439 40 693 0 0 
Centralized-2 1 693 57 157 439 40 693 0 0 
Centralized-3 7 1 1113 88 200 753 72 1113 0 0 
Centralized-4 7 1 1113 88 200 753 72 1113 0 0 
Centralized-5 1 1 693 57 157 439 40 693 0 0 
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.6.3 INEL TRUW 

Twelve tables immediately following portray the impacts of TRUW at INEL. These tables are presented as follows : 

Impact Category 

No. Description Table No. Page No. 

1. INEL-TRUW-Treatment: Estimated Number of Fatalities 11-6.3-1 6-35 
2. INEL-TR UW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-6.3- 2 6-36 
4. INEL-TRUW-Treatment: MEI Probability of Cancer Fatality 11-6.3-3 6-37 
5. INEL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 11-6.3- 4 6-38 
6. INEL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 11-6.3- 5 6- 39 
7. INEL-TRUW- Emissions in Tons per Year of Criteria Air Pollutants 11-6.3- 6 6- 40 
8. INEL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 11-6.3- 7 6- 41 
9. INEL-TRUW~Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-6.3- 8 6- 42 
10. INEL-TRUW-Impacts on Water Resources Due to Increased Water Use 11-6.3- 9 6- 43 
13. INEL-TRUW-Socioeconomic Impacts for Treatment 11-6.3- 10 6-44 
14. INEL-TRUW-Infrastructure Impacts for Treatment 11-6.3- 11 6- 45 
15. INEL-TRUW-Cost 11-6.3-12 6-46 
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Table 11-6.3-1. INEL-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offsite Non involved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC 4.0E-06 2.7E-02 6.7E-09 1.7E-09 
Decentralized *** 16 5 WIPPWAC 2.SE-01 8.2E-01 1.1 E-06 3.4E-07 
Regionalized-1 5 2 Reduce Gas 2.SE-01 1.0E+00 1.4E-06 4.3E-07 
Regionalized-2 5 2 LOR 2.4E-01 1.6E+00 7.3E-03 2.2E-03 
Regionalized-3 3 2 LOR 2.SE-01 1.8E+00 4.1E-02 1.2E-02 
Centralized WIPP 2 LOR 2.4E-01 5.SE-01 1.6E-06 4.7E-07 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

1 0 sites, then to WIPP. 
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Table 11-6.3-2. INEL-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offsite Population Noninvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard (person-rem) Incidence Incidence Effects person-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects 
NO AC!lon- lb ::, vv11-r- WAI..:, l . .lc:-Uo 2.3t:-UH l.tc:-12 1 . .lc:-U!:I 3.4C:-UO 5. / C:-Ul:I 2.;:ic:-12 3.4t:-10 !:U:JC:-U:$ l .4t:-U!> :$./C:-Ul:I o .Ut:-U/ 

Decentralized••• 16 5 WIPPWAC 2.3E-03 3.9E-06 2.3E-09 2.3E-07 6.BE-04 1.2E-06 3.0E-09 6.BE-08 6.3E+02 8.BE-01 9.2E-06 3.BE-02 
Regionalized-1 5 2 Reduce Gas 2.9E-03 4.9E-06 2.3E-09 2.9E-07 8.6E-04 1.SE-06 3.1E-09 8.6E-08 6.3E+02 8.BE-01 1.SE-05 3.BE-02 
Regionalized-2 5 2 LOR 1.5E+01 2.SE-02 1.7E-09 1.SE-03 4.4E+OO 7.SE-03 2.2E-09 4.4E-04 5.9E+02 8.3E-01 2.2E-05 3.6E-02 
Regionalized-3 3 2 LOR 8.2E+01 1.4E-01 1.7E-09 8.2E-03 2.5E+01 4.2E-02 2.3E-09 2.St:-03 6.2E+02 8.7E-01 3.3E-05 3.7E-02 

I centralized WIPP 2 LDR 3.2E-03 5.4E-06 6.6E-09 3.2E-07 9.4E-04 1.6E-06 8.7E-09 9.4E-08 6.1E+02 8.SE-01 4.4E-05 3.6E-02 
I Notes: 
·• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
··• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 1 O sites, then to WIPP. 
T = Treatment 
D = Disposal 
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Table 11-6.3-3. INEL-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC 8.4E-13 1.SE-12 
Decentralized*** 16 5 WIPPWAC 1.4E-10 2.9E-10 
Regionalized-1 5 2 Reduce Gas 1.BE-10 3.7E-10 
Regionalized-2 5 2 LDR 9.1 E-07 1.9E-06 
Regionalized-3 3 2 LOR 5.1E-06 1.1 E-05 
Centralized WIPP 2 LDR 2.0E-10 4.0E-10 
Notes: 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storage at 10 sites, then to WIPP. 

VOLUME II 6-37 



Site Data Tables Volume II 

Table 11-6.3-4. INEL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 

Offsite Population MEI Noninvolved Worker MEI 

Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action** 16 5 WIPPWAC 1.7E-09 2.BE-12 <9.9E-14 1.7E-13 2.9E-09 4.9E-12 <9.9E-14 2.9E-13 
Decentralized *** 16 5 WIPPWAC 2.BE-07 4.BE-10 3.2E-13 2.BE-11 5.BE-07 9.9E-10 2.SE-12 5.BE-11 
Regionalized-1 5 2 Reduce Gas 3.6E-07 6.1E-10 3.2E-13 3.6E-11 7.4E-07 1.3E-09 2.6E-12 7.4E-11 
Regionalized-2 5 2 LOR 1.BE-03 3.1E-06 2.3E-13 1.BE-07 3.7E-03 6.4E-06 1.9E-12 3.7E-07 
Regionalized-3 3 2 LOR 1.0E-02 1.7E-05 2.4E-13 1.0E-06 2.1E-02 3.6E-05 1.9E-12 2.1E-06 
Centralized WIPP 2 LOR 3.9E-07 6.7E-10 9.1E-13 3.9E-11 8.1E-07 1.4E-09 7.3E-12 8.1 E-11 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal of WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites then to WIPP. 
MEI = Maximally Exposed Individual 
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Table 11-6.3-5. INEL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offsite Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC 7.8E-14 6.2E-13 1.1 E-07 
Decentralized*** 16 5 WIPPWAC 1.9E-11 1.SE-10 3.1 E-05 
Regionalized-1 5 2 Reduce Gas 2.6E-11 2.1E-10 3.1 E-05 
Regionalized-2 5 2 LOR 4.2E-10 3.3E-09 1.0E-04 
Regionalized-3 3 2 LOR 7.9E-10 6.3E-09 2.0E-04 
Centralized WIPP 2 LOR 4.9E-11 4.0E-10 1.9E-04 
Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. The Hazard 

Quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational threshold 
limits. 
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Table 11-6.3-6. INEL-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

TRUW CH RH Treatment Construction Eml11lon1 In Toni/Year (1) Ooeratlon, & Maintenance Eml11lon1 In Toni/Year 121 

Alternatives Treat Treat Standard co N02 Pb PM10 S02 voe co N02 Pb PM10 SO2 voe 
No Action"" 16 5 WIPPWAC . . .. . . . . . . .. 57(0/57) 11(0/11) 0 0 0 7 (0/7) 
Decentralized000 16 5 WIPPWAC 116 (41ll5l 121 (106/15) 0 8 (8/0l 10 (10/0l 19 110/91 7210/72) 15(1/14) 0 0 0 9 (0/9) 
Reoionalized-1 5 2 Reduce Gas 121 (41/80) 124 (108/16) 0 9 (9/0) 10 (10/0) 20 {10/10\ 82 (0/82\ 1711/16\ 0 0 0 10 (0/10) 
Reoionalized-2 5 2 LOR 140 (43/97) 131 (112/19) 0 9 (9/0) 11 (11/0) 23 (11/12) 87 (0/87) 18 (1/17) 0 0 0 11 (11/0) 
Reoionalized-3 3 2 LOR 165 ( 451120\ 142 (118/24) 0 9 (9/0) 11 (11/0) 25 (11/14) 107 (1/107) 22 (1/21) 0 0 0 13 (0/13) 
Centralized WIPP 2 LOR 79 (36/43) 103 (94/9) 0 8 (8/0) 9 (9/0) 14 (9/5) 48 (0/48) 10 (0/10) 0 0 0 6 (0/6) 

Notes: 

Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 

CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

(1) Values= total emissions (equipment emissions/ worker vehicles emission) 

(2) Values = total emissions (stationary-source emissions/ mobile-source emission) 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 

*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-6.3-7. INEL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of TonsNear 

Alternatives CH RH Treatment General Conformity Rule (1) 

Treat Treat Standard co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC - - - - - - - - - - - -
Decentralized 16 5 WIPPWAC - - - - - - - - - - - -
Reqionalized-1 5 2 Reduce Gas - - - - - - - - - - - -
Reqionalized-2 5 2 LOR - - - - - - - - - - - -
Reaionalized-3 3 2 LOR - - - - - - - - - - - -
Centralized WIPP 2 LOR - - - - - - - - - - - -

Number of Operations & Maintenance 

TRUW Sites Percent of TonsNear Percent of NAAQS 

Alternatives CH RH Treatment Standard or Guideline (2) Concentration 3) 

Treat Treat Standard co (4) NO2 (41 Pb (4) PM10 (4; SO2 (41 voe C41 co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC 0 1 0 0 0 0 - - -- - - - - - - - -
Decentralized 16 5 WIPPWAC 0 1 0 1 0 0 - - - - - - - - -- - -
Reaionalized-1 5 2 Reduce Gas 0 2 0 1 0 0 - - -- -- - - - - - -
Reaionalized-2 5 2 LOR 0 2 0 10 4 0 0 0 0 0 0 0 
Reaionalized-3 3 2 LOR 1 4 0 17 8 0 0 0 0 0 0 0 
Centralized WIPP 2 LOR 0 0 0 0 0 0 - - - - -- - - - - - -
Notes: 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. 
NAAQS = National Ambient Air Quality Standard. 
(1) INEL is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote . 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for 

alternatives that do not involve treatment to LOR (incineration) are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
•·• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storaoe at 10 sites, then to WIPP. 
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Table 11-6.3-8. INEL-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Treat Treat Standard nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 

No Action .. 16 5 WIPP-WAC 0 -- -- - - 0 0 - - - - - - -- - - --
Decentralized••• 16 5 WIPP-WAC 0 - - - - - - 0 0 - - -- - - - - -- --
Regionalized-1 5 2 Reduce Gas 0 - - - - - - 0 0 -- -- - - - - - - --
Regionalized-2 5 2 LOR 2 - - . - -- 0 0 - - - - - - - - - - - . 

Regionalized-3 3 2 LOR 10 - - -- - - 0 0 - - -- - - -- - - .. 

Centralized WIPP 2 LOR 0 - - -- - - 0 0 - - - - - - - - -- .. 

Number of Ooerations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives CH RH Treatment Methylene Tetrachloro- 1,1-Trifluoro- Trichloro- Trlchloro- fluoro- Vinyl 

Treat Treat Standard Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action· · 16 5 WIPP-WAC 0 0 -- -- .. 0 0 -- .. --
Decentralized""" 16 5 WIPP-WAC 0 0 -- ·- -- 0 0 -- -- .. 
Reqionalized-1 5 2 Reduce Gas 0 0 -- .. .. 0 0 -- .. --
Regionalized-2 5 2 LDR 0 0 .. -- -- 0 0 .. -- --
Reqionalized-3 3 2 LOR 0 0 -- .. -- 0 0 -- .. --
Centralized WIPP 2 LOR 0 0 .. -- -- 0 0 . . .. .. 
Notes: 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 

••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentaqes <1% are shown as zeros. CH= contact handled. RH= remote handled. 
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Table 11-6.3-9. INEL-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPO Use Flow GPO Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - - - 3206 0.1 - - - -
Decentralized*** 16 5 WIPPWAC 65914 1.2 - - 9723 0.2 - - - -
ReQionalized-1 5 2 Reduce Gas 67519 1.2 - - 11126 0.2 - - - -
ReQionalized-2 5 2 LOR 71723 1.3 - - 12400 0.2 - - - -
ReQionalized-3 3 2 LOR 77743 1.4 - - 16872 0.3 - - - -
Centralized WIPP 2 LOR 56308 1.0 -- 4425 0.1 - - - -
Notes: 
GPO = Gallons per day 
Water supplied by groundwater in the Snake River Plain Aquifer. Current water use= 5,700,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
- - = Stream Flow and Waste Water Stream Flow are not considered for this site. 
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Table 11-6.3-10. INEL-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 217 168 0.17 1.8 0.06 0.22 
Decentralized*** 16 5 WIPPWAC 1492 1445 1.45 15.6 0.54 0.60 
Reaionalized-1 5 2 Reduce Gas 1610 1559 1.56 16.8 0.58 0.66 
Regionalized-2 5 2 LDR 1805 1748 1.75 18.8 0.65 0.74 
Regionalized-3 3 2 LDR 2196 2126 2.13 22.9 0.80 0.91 
Centralized WIPP 2 LDR 875 847 0.85 9.1 0.32 0.37 
Notes: 
(1) In current 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative TRUW is processed at all 16 sites then transferred to interim storaoe at 10 sites then to WIPP. 
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Table 11-6.3-11. INEL-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 
No Action 16 5 WIPPWAC 0 0.00 3206 0.01 3206 0.32 0.53 1.28 0 0.00 
Decentralized 16 5 WIPPWAC 28.1 0.13 65914 0.22 9723 0.97 1.96 4.69 754 6.40 
Reaionalized-1 5 2 Reduce Gas 27.8 0.12 67519 0.22 11126 1.11 2.66 6.36 842 7.10 
Reaionalized-2 5 2 LOR 28.2 0.13 71723 0.23 12400 1.24 2.78 6.64 1015 8.60 
Reaionalized-3 3 2 LOR 28.2 0.13 77743 0.25 16872 1.69 2.78 6.64 1257 10.60 
Centralized WIPP 2 LOR 28.2 0.13 56308 0.18 4425 0.44 2.78 6.64 403 3.40 
Notes: 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
- For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
-- in Decentralized Alternative TRUW is processed at all 16 sites then transferred to interim storaae at 10 sites then to WIPP. 
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Table 11-6.3-12. INEL-TRUW-Cost 

Number of 
Sites Total Life-Cycle Comoonent Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (Millions) (Millions) (Millions) & Maintenance & Decommissioning Characterization (Millions) (Millions) 

(2) (1) (Millions) (Millions) (Millions) 
No Action- 11 5 WIPP-WAC 246 0 0 206 40 0 199 47 
Decentralized .... 16 5 WIPP-WAC 1688 83 419 725 461 930 705 54 
Regionalized-1 5 2 Reduce Gas 1822 105 450 777 489 930 801 91 
Reaionalized-2 5 2 LDR 2042 125 549 875 493 930 1023 90 
ReQionalized-3 3 2 LDR 2485 157 680 1140 508 930 1456 100 
Centralized WIPP 2 LDR 990 33 237 323 397 930 61 0 
Notes: 
- For No Action Alternative, storage is indefinite; no disposal at WIPP to be assumed, for all other alternatives, disposal at WiPP is assumed . 
.... in Decentralized Alternative, TRUW is processed at ail 16 sites, then transferred to interim storage at 10 sites, then to WiPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In Current 1994 Dollars; Total Cost= Sum of the Life Cycle Components = Sum of the Functional Areas. 
(2) Treatment standard (STD) aoolied: treat to WIPP Waste Acceotance Criteria (WIPP WAC) treat for reduced aas aeneration (Reduce Gas). treat to Land Disoosal Restrictions <LDR\. 
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11.6.4 INEL HLW 

Nine tables immediately following portray the impacts of HLW at INEL. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. INEL-HL W-Storage: Estimated Number of Fatalities 11-6.4-1 6-48 
2. INEL-HLW-Storage: Estimated Number of Cancer Incidences and Genetic Effects 11-6.4-2 6-49 
7. INEL-HLW-Emissions in Tons per Year of Criteria Air Pollutants 11-6.4-3 6-50 
8. INEL-HLW-Percent of Standard/Guideline for Criteria Air Pollutants 11-6.4-4 6-51 
9. INEL-HLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-6.4-5 6-52 
10. INEL-HLW-lmpacts on Water Resources Due to Increased Water Use 11-6.4-6 6-53 
13. INEL-HLW-Socioeconomics Impacts for Storage 11-6.4-7 6-54 
14. INEL-HLW-Infrastructure Impacts for Storage 11-6.4- 8 6-55 
15. INEL-HLW-Cost 11-6.4-9 6-56 
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Table 11-6.4-1. INEL-HLW-Storage: Estimated Number of Fatalities 

Number of 
Storage 

Sites WM Workers 

HLW Radiation Physical 

Alternatives Exposure Hazards 
No Action 4 - - - -
Decentralized 4 4.7E-01 3.2E-01 
Regionalized-1 3 4.7E-01 3.2E-01 
Regionalized-2 3 4.7E-01 3.3E-01 
Centralized 1 4.7E-01 3.SE-01 
Notes: 
- - = The INEL is not considered for storage of vitrified HLW 

canisters under the No Action Alternative. 
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Table 11-6.4-2. INEL-HLW-Storage: Estimated Number of Cancer Incidences and Genetic Effects 

Number of WM Workers 
Storage 

Sites 

HLW Radiation Radiation 

Alternatives Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 4 - - - - - -
Decentralized 4 1.2E+03 1.6E+00 7.1E-02 
Regionalized-1 3 1.2E+03 1.6E+00 7.1E-02 
Regionalized-2 3 1.2E+03 , 1.6E+00 · 7.1E-02 
Centralized 1 K 1.2E+03 1.6E+00 7.1E-02 
Notes: 
-- The INEL is not considered for storage of vitrified HLW canisters under 
the No Action Alternative. 
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Table 11-6.4-3. INEL-HLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

HLW Construction Emissions in TonsNear (1, Operations & Maintenance Emissions in TonsNear (2) 

Alternatives s co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 4 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 4 4 {2/2) 4 (4/0) 0 0 0 0 4 (0/4) 1 (0/1) 0 0 0 0 
ReQionalized-1 3 4 (2/2) 4 (4/0) 0 0 0 0 4 (0/4) 1 (0/1) 0 0 0 0 
Reaionalized-2 3 4 {2/2) 4 (4/0) 0 0 0 0 4 (0/4) 1 (0/1) 0 0 0 0 
Centralized 1 4 {2/2) 4 (4/0) 0 0 0 0 4 {0/4) 1 (0/1) 0 0 0 0 
Notes: 
S = Storage 
Data is based on repository beginning to accept HLW canisters in 2015. 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values= total emissions (stationarv-source emissions/mobile-source emission) 
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Table 11-6.4-4. INEL-HLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

Sites Percent of Tons/Year 

HLW General Conformity Rule (1) 

Alternatives s co NO2 Pb PM10 SO2 voe 
No Action 4 - - - - -- - - - - - -
Decentralized 4 - - - - - - -- - - - -
Regionalized-1 3 - - -- -- - - - - - -
Regionalized-2 3 - - - - - - - - - - - -
Centralized 1 - - -- -- - - - - - -

Number of Operations & Maintenance 

Sites Percent of Tons/Year Percent of NAAQS 

HLW Standard or Guideline 2) Concentration (3) 

Alternatives s co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) . VOC{4) co NO2 Pb PM10 SO2 
No Action 4 - - - - - - - - - - - - - - -- - - - - - -
Decentralized 4 - - -- - - - - -- - - - - -- - - - - - -
Regionalized-1 3 - - - - - - - - - - - - - - - - - - - - - -
Regionalized-2 3 - - -- - - -- -- -- -- - - - - - - - -
Centralized 1 -- -- - - - - - - - - - - - - - - - - - -
Notes: 
S = Storage 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) INEL is in an attainment area for all criteria pollutants, therfore the GCR does not apply. 
(2) Stationary-source emissions from HLW storage facilities are assumed to be negligible. 
(3) Stationary-source emissions from HLW storage facilities are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-6.4-S. INEL-HLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Onaratlons & Maintenance 

Sites Total Other Hazardous Bromo- Carbon 1,2-

HLW Radio- and dlchloro- Butyl Tetra- Chloro- Chloro- _Chromium Dlchloro-

Alternatives s nuclldes Toxic.Air Pollutants Benzene methane Alcohol chloride form methane VI Cvanlde ethane Lead 
No Action 4 -- -- -- -- -- -- - - - - -- -- -- --
Decentralized 4 -- -- -- -- -- - - - - -- -- -- -- - -
Reaionalized - 1 3 -- -- -- -- -- - - -- - - -- -- - - - -
Reaionalized - 2 3 -- -- - - -- -- -- -- - - - - -- - - --
Centralized - -- -- - - - - -- -- -- - - -- -- -- --

Number of Ooerations & Maintenance 

Sites 1,1,2,2- 1,2,2- 1, 1,1- 1,1,2- Triochloro-

HLW Methylene Tetrachloro- Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives s Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 4 - - - - -- -- - - - - - - - - - - - -
Decentralized 4 -- - - - - - - - - - - - - - - - - - -
Regionalized - 1 3 - - - - - - - - - - - - - - - - - - - -
Regionalized - 2 3 - - -- - - - - - - - - - - - - - - - -
Centralized ;¾ 'f' •, 1y .,t!'M., -- - - -- - - - - - - - - - - - - - -
Notes: 
S = Storage 
--= Emissions of hazardous and toxic air pollutants, including radionuclides, from HLW storage facilities are assumed to be negligibl 
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Table 11-6.4-6. INEL-HLW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

Sites Water % % Water % % Waste Water 

HLW Use Current Stream Use Current Stream % Stream 

Alternatives s GPO Use Flow GPO Use Flow Flow 
No Action 4 - - - - - - - - - - - - - -
Decentralized 4 23 <0.1 - - I' 820 <0.1 - - - -
Reqionalized-1 3 23 <0.1 - - 820 <0.1 - - - -
Reqionalized-2 3 23 <0.1 - - 820 <0.1 - - - -
Centralized 1 23 <0.1 - - 820 <0.1 - - - -
Notes: 
S = Storage 
Water supplied by groundwater in the Snake River Plain Aquifer. Current water use= 5,700,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
Data is based on repository beginning to accept HLW canisters in 2015. 
<0.1 indicates that the percentage is less than 0.1 %. 
- - = The INEL is not considered for storage of vitrified HLW canisters under the No Action Alternative, 

Stream Flow and Waste Water Stream Flow are not considered for th is site. 
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Table II-6.4-7. INEL-HLW-Socioeconomics Impacts for Storage 

Effect of Implementation of Alternatives 

Number of Jobs Income 

Sites % % 

HLW % ROI Change in ROI 

Alternatives s Cost Annual Annual Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 4 - - - - - - - - - - - -
Decentralized 4 33 31 0.03 0.3 0.01 0.07 
Reqionalized-1 3 33 31 0.03 0.3 0.01 0.07 
Reqionalized-2 3 33 31 0.03 0.3 0.01 0.07 
Centralized 1 33 31 0.03 0.3 0.01 0.07 
Notes: 
S = Storage 
(1) In current 1990 dollars. The economic multiplier analysis only was applied to costs through 2015. 
(2) Compared to 1990 baseline. 
- - = The INEL is not considered as a storaqe for vitrified HLW canisters under the No Action Alternative. 
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Table 11-6.4-8. INEL-HLW-Infrastructure Impacts for Storage 

Effect of Implementation of Alternatives 

Number of 

Sites Land Use Water Waste Water Power Employment (FTE) 

HLW %of % % %of 

Alternatives s Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 4 - - - - - - - - -- - - - - - - - - - -
Decentralized 4 2 <0.01 820 0.00 820 0.0 0.03 0.06 15 0 
Regionalized-1 3 2 <0.01 820 0.00 820 0.0 0.03 0.06 15 0 
Regionalized-2 3 2 <0.01 820 0.00 820 0.0 0.03 0.06 15 0 
Centralized 1 2 <0.01 820 0.00 820 0.0 0.03 0.06 15 0 
Notes: 
S = Storage 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
--= The INEL is not considered for storage of vitrified HLW canisters under the No Action Alternative. 
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Table 11-6.4-9. INEL-HLW-Cost 

Number of 
Sites Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

HLW Cost Construction Operations Storage Handling 
Alternatives s (Millions) (Millions) & Maintenance (3) (Millions) (Millions) 

(1) (2) (Millions) 
No Action 4 - - - - - - - - - -
Decentralized 4 368 40 328 60 308 
Regionalized-1 3 368 40 328 60 308 
Regionalized-2 3 368 40 328 60 308 
Centralized 1 368 40 328 60 308 
Centralized Delayed 
Acceptance 1 308 0 308 0 308 
Notes: 
S = Storage 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and 

therefore the sum may not reflect the true total cost. 
(1) In current 1994 Dollars; Total Cost= Sum of Life Cycle Components = Sum of Functional Areas. 
(2) Construction costs are for the interim storage facilities. 
(3) Operations and maintenance costs include operation and maintenance of the interim 

storage facilities, and the handling of canisters (unloading/loading of canisters into or 
out of the interim storage facilities). 
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11.6.5 INEL HW 

Eleven tables immediately following portray the impacts of HW at INEL. These table1: are presented as follows : 

Impact Category 

No. Description Table No. Page No. 

1. INEL-HW-Treatment: Estimated Number of Fatalities 11-6 .5-1 6- 58 
2. INEL- HW-Treatment: Estimated Number of Cancer Incidences 11-6.5- 2 6-59 
5. INEL-HW-Treatment: MEI Probability of Cancer Incidences 11-6.5-3 6-60 
6. INEL- HW-Treatment: Noncancer Health Risk From Chemical Exposure 11-6.5-4 6-61 
7. INEL-HW-Emissions in Tons per Year of Criteria Air Pollutants 11-6.5-5 6-62 
8. INEL-HW-Percent of Standard/Guideline for Criteria Air Pollutants 11-6.5- 6 6-63 
9. INEL-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-6.5-7 6- 64 
10. INEL-HW-Impacts on Water Resources Due to Increased Water Use 11-6.5-8 6-65 
13 . INEL-HW-Socioeconomic Impacts for Treatment 11-6.5-9 6- 66 
14. INEL-HW-Infrastructure Impacts for Treatment 11-6 .5-10 6- 67 
15. INEL-HW- Cost 11-6.5-11 6- 68 

VOLUME II 6-57 



Site Data Tables Volume II 

Table II-6.5-1. INEL-HW-Treatment: Estimated Number of Fatalities 

Number of 
Treatment 

Sites WM Workers 

HW Physical 

Alternatives Hazards 
No Action 2 2.6E-03 
Decentralized 3 - -
ReQionalized 1 5 6.8E-03 
ReQionalized 2 2 3.1E-02 
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Table 11-6.5-2. INEL-HW-Treatment: Estimated Number of Cancer Incidences 

Treatment 

Number of 
Treatment Offsite WM 

Sites Population Non involved Worker 

HW Chemical Chemical Chemical 

Alternatives Cancer Cancer Cancer 

Incidence Incidence Incidence 
No Action 2 3.4E-05 4.4E-05 1.8E-02 
Decentralized 3 - - - - - -
Regionalized-1 5 1.0E-04 1.4E-04 7.6E-02 
Regionalized-2 2 9.7E-04 1.3E-03 7.4E-01 
Notes: 
- - = Treatment is not considered for this alternative. 
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Table 11-6.5-3. INEL-HW-Treatment: MEI Probability of Cancer Incidences 

Treatment 

Number of Non involved 
Treatment Offsite Worker 

Sites MEI MEI 

HW Cancer Cancer 

Alternatives Incidence Incidence 

Probability Probability 
No Action 2 4.SE-09 3.7E-08 
Decentralized 3 - - - -
Regionalized-1 5 1.4E-08 1.1 E-07 
Regionalized-2 2 1.3E-07 1.1 E-06 
Notes: 
MEI = Maximally Exposed Individual 
- - = Treatment is not considered for this alternative. 
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Table 11-6.5-4. INEL-HW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 
Treatment 

Sites Offsite Non involved 

HW MEI Worker MEI WM Worker 

Alternatives Hazard Hazard Exposure 

Index Index Index-
No Action 2 3.2E-05 2.SE-04 2.1E+00 
Decentralized 3 -- - - - -
Regionalized-1 5 1.9E-04 1.SE-03 4.8E+00 
Regionalized-2 2 1.SE-03 1.4E-02 6.2E+00 
Notes: 
MEI= Maximally Exposed Individual 
- - = Treatment is not considered for this alternative. 
Hazard Index = Sum of hazard quotient values for all 

noncarcinogenic chemicals. The Hazard 
Quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations 
believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific 
occupational threshold limits. 
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Table 11-6.5-5. INEL-HW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

HW Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T co NO2 Pb PM10 502 voe co NO2 Pb PM10 502 voe 
No Action 2 -- - - - - - - - - -- 0 0 0 0 0 0 
Decentralized 3 -- - - - - - - - - - - - - - - - - - - - - - -
Regionalized-1 5 3 (2/1) 4 (4/0) 0 0 0 0 0 0 0 0 0 0 
Regional ized-2 2 5 (3/2) 9 (9/0) 0 1 (1/0) 1 (1 /0) 1 (1/0) 0 1 (0/0) 0 3 (3/0) 3 (3/0) 0 
Notes: 
T = Treatment 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO = carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions/mobile-source emission) 
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Table 11-6.5-6. INEL-HW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

Sites Percent of Tons/Year 

HW General Conformity Rule (1) 

Alternatives T co NO2 Pb PM10 SO2 voe 
No Action 2 .. . . . . . . . . . . 
Decentralized 3 . . . . .. . . . . . . 
Regionalized-1 5 . . . . .. . . . . . . 
Regionalized-2 2 . . . . . . . . .. . . 

Number of Operations & Maintenance 

Sites Percent of Tons/Year Percent of NAAQS 

HW Standard or Guideline 2) Concentration (3) 

Alternatives T co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4) co NO2 Pb PM10 SO2 voe 
No Action 2 0 0 0 '*" tt 2*llhfti %~ f <fs<1 + 0 0 0 0 0 0 0 
Decentralized 3 .. . . . . . . . . . . . . . . . . . . . . - . 
Regionalized-1 5 0 0 0 .'iitt '&-2 \\;j%J;, 12"'10 1 c¾Uz?itli: 0 0 0 0 0 0 0 
Reaionalized-2 2 0 ,, it 1 @'ce1?2': 0 ) <>M 17: /l'C1'{' m:':{ 9 X1B1 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
NAAQS = National Ambient Air Quality Standard. 
voe = volatile organic compounds. 
(1) INEL is in an attainment area for all criteria pollutants, therfore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for the Decentralized Alternative 
are assumed to be negligible since no waste is treated at INEL under this alternative. 
(4) Attainment area for this pollutant therefore PSD increment levels are applied. Values are for stationary-source emissions onlv. 
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Table 11-6.5-7. INEL-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Ooerations & Maintenance 

Sites Total Bromo- Carbon 1,2-

HW Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Alternatives T nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 2 - - -- -- 0 - - - - 0 0 -- - - - - - -
Decentralized 3 - - - - - - -- -- - - - - - - - - - - - - - -
Reaionalized - 1 5 -- -- - - 0 - - -- 0 0 - - - - - - - -
Regionalized - 2 2 -- - - - - 0 - - -- 0 0 - - - - - - - -

Number of Operations & Maintenance 

Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

HW Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives T Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 2 -- 0 -- -- 0 -- 0 0 0 0 
Decentralized 3 -- -- -- -- -- -- - - - - - - - -
Regionalized - 1 5 - - 0 - - - - 0 - - 0 0 0 ;X&ki n !l""':.,,:;,, 

Reaionalized - 2 2 - - 0 - - - - 0 -- 0 0 0 ,,, 

Notes: 
T = Treatment 
Percentages <1 % are shown as zeros. 
--= Emissions of certain hazardous or toxic air pollutants including radionuclides from HW treatment facilities are assumed to be negligible. 
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Table 11-6.5-8. INEL-HW-lmpacts on Water Resources Due to Increased Water Use 

Number of Construction 0 erations 

Sites Water o/o o/o Water o/o o/o Waste Water 

HW Use Current Stream Use Current Stream o/o Stream 

Alternatives T GPO Use Flow GPO Use Flow Flow 
No Action 2 56 <0.1 
Decentralized 3 
Re ionalized-1 5 516 <0.1 313 <0.1 
Re ionalized-2 2 1823 <0.1 1108 <0.1 
Notes: 
T = Treatment 

Water supplied by groundwater in the Snake River Plain Aquifer. Current water use= 5,700,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
- - = Not considered for this site. 

Volume II 
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Table 11-6.5-9. INEL-HW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

HW % o/o 
Alternatives T ROI Change in ROI 

Cost Annual %Annual Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 2 6 6 0.01 0.1 0.00 0.00 
Decentralized 3 0 0 0.00 0.0 0.00 0.00 
Regionalized 1 5 21 23 0.02 0.2 0.01 0.01 
Regionalized 2 2 116 128 0.13 1.4 0.05 0.02 
Notes: 
T = Treatment 
(1) In current 1990 dollars. 
(2) Compared to 1990 baseline. 
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Table Il-6.5-10. INEL-IfiV-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Land Use Water Waste Water Power Employment (FTE) 

HW %of % % % %of 

Alternatives T Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action 2 0 0.000 56 0.00 56 0.00 0.30 0.10 0 0 
Decentralized 3 - - - - - - - - -- - - - - - - - - - -
Regionalized-1 5 1 0.005 516 0.00 313 0.00 0.13 0.30 9 0 . 
Regionalized-2 2 3 . . ,0.016 1823 0.01 1108 0.00 0.42 1.00 18 0 
Notes: 
T = Treatment 
GPO = Gallons per Day 
MW = Megawatts Electric 
- - = Treatment is not considered for this alternative. 
(1) Based on 1991 Site Emolovment. 
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Table 11-6.S-11. INEL-HW-Cost 

Number of 
Sites Total Government Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

HW Cost Pre-Operations Construction Operations Decontamination Treatment & Disposal 
Alternatives T (Millions) , (Millions) (Millions) & Maintenance & Decommissioning Government (2) Commercial 

(1) (Millions) (Millions) (Millions) (Millions) 
No Action 2 10 - - - - 6 0 6 4 
Decentralized 3 4 - - -- -- -- -- 4 
Regionalized-1 5 25 2 9 12 1 23 2 
Regionalized-2 2 137 10 39 79 3 131 6 
Notes: 
T = Treatment 
--= Not considered for this site. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In current 1994 Dollars; Total Cost = Sum of the Functional Areas. 
(2) Government costs equal to the sum of the life-cycle components. 
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11.7.0 LANL 

LANL currently is custodian of significant volumes of LLMW, LL W, TRUW, and HW. Each of the waste types is treated independently in the following 
sections: 

11.7.1 LANL LLMW 

Fifteen tables immediately following portray the impacts of LLMW at LANL. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. LANL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 11-7.1-1 7-2 
2. LANL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-7.1-2 7-3 
3. LANL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 11-7.1-3 7-4 
4. LANL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 11-7.1-4 7-5 
5. LANL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects · 11-7.1-5 7-6 
6. LANL-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 11-7.1-6 7-7 
7. LANL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 11-7.1-7 7-8 
8. LANL- LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 11-7.1-8 7-9 
9. LANL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-7.1-9 7-10 
10. LANL-LLMW-Impacts on Water Resources Due to Increased Water Use 11-7.1-10 7- 11 
11. LANL-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Contact-Handled) 11-7.1-11 7-12 
12. LANL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Contact-Handled) 11-7.1-12 7-13 
13. LANL-LLMW-Socioeconomic Impacts for Treatment and Disposal 11-7.1-13 7-14 
14. LANL-LLMW-Infrastructure Impacts for Treatment and Disposal 11-7.1-14 7-15 
15. LANL-LLMW-Cost 11-7.1-15 7-16 
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Table 11-7.1-1. LANL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Workers Population Workers WM Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - •wh 8.4E-04 .Ji '1tJ;%· 1':1E-02 ¼v .;w. .. l .5E-05. 0TuM;,;;; 6: 7E-06'. - - - -
Decentralized 37 16 1.6E-03 2.0E-01 5.9E-04 1.2E-05 1.6E-03 1.1E-02 
Regionalized-1 11 12 1.8E-03 2.0E-01 6.1E-04 1.2E-05 1.9E-03 1.1E-02 
Regionalized-2 7 6 2.3E-03 2.2E-01 8.6E-04 1.?E-05 1.2E-02 1.3E-01 
Regionalized-3 7 1 2.3E-03 2.2E-01 8.6E-04 1.?E-05 - - - -
Regionalized-4 4 6 6.9E-04 4.4E-02 3.8E-05 7.SE-07 - - - -
Centralized 1 1 6.9E-04 4.4E-02 3.8E-05 7.SE-07 - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this Alternative. 
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Table Il-7.1-2. LANL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Population Nonlnvolved Workers WM Workers 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
lnArson-reml Incidence Incidence Effects lnArson-reml Incidence Incidence Effects lnArson-reml Incidence Incidence Effects 

No Action 3 . "'112· 
. • 3.&EDcli lffe&\'(, .Jf3&02~ 1Nt1Z;SE .. f. /lis2';m."""" 111 ~ SE;.()6:li• • 2:1E,i/lVlf#~ zi2:1E;;oo$tt. i \\1¾3,8E-o7S1 . \\,)11 :3£-041:( 

Decentralized 37 16 1.2E+00 2.0E-03 2.6E-07 1.2E-04 2.4E-02 4.0E-05 1.3E-07 2.4E-06 3.9E+00 5.SE-03 4.1E-06 2.3E-04 
Reaionalized -1 11 12 1.2E+00 2.1E-03 2.6E-07 1.2E-04 2.SE-02 4.2E-05 1.3E-07 2.SE-06 4.5E+00 6.4E-03 4.2E-06 2.7E-04 
Reaionalized-2 7 6 1.7E+00 2.9E-03 6.9E-06 1.7E-04 3.SE-02 5.9E-05 3.4E-06 3.SE-06 5.9E+00 8.2E-03 6.0E-06 3.SE-04 
Reaionalized-3 7 1 1.7E+OO 2.9E-03 7.0E-07 1.7E-04 3.SE-02 5.9E-05 1.0E-07 3.SE-06 5.9E+00 8.2E-03 6.0E-06 3.SE-04 
R=ionalized-4 4 6 7.6E-02 1.3E-04 1.4E-06 7.6E-06 1.SE-03 2.6E-06 6.9E-07 1.SE-07 1.7E+00 2.4E-03 3.0E-07 1.0E-04 
Centralized 1 1 7.6E-02 1.3E-04 1.6E-08 7.6E-06 1.SE-03 2.6E-06 8.1E-09 1.SE-07 1.7E+00 2.4E-03 3.0E-07 1.0E-04 
Notes: 
T = Treatment 
D = Disoosal 
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Table 11-7.1-3. LANL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - -- -- --
Decentralized 37 16 3.9E+00 5.SE-03 2.4E-04 
Reaionalized-1 11 12 4.8E+00 6.7E-03 2.9E-04 
Reaionalized-2 7 6 2.9E+01 4.0E-02 1.7E-03 
Regionalized-3 7 1 -- -- - -
ReQionalized-4 4 6 3.9E+00 5.SE-03 2.4E-04 
Centralized 1 1 -- - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disoosal is not considered for this Alternative. 
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Table 11-7 .1-4. LANL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 
Number of Offsite Non involved Hypothetical 

Sites MEI Worker MEI Farm Family 
LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 
Probability Probability Fatality Probability 

No Action 3 - @@'¢"" , 8.0E:-09 !l'.1 ~'Ir 5.1E~ - -
Decentralized 37 16 6.2E-08 8.?E-09 · <9.9E-14 "'" 
Regionalized-1 11 12 6.4E-08 9.0E-09 <9.9E-14 

" 

Regionalized-2 7 6 9.1E-08 1.3E-08 :-,r '" <9.9E'."..14° ' ti> 

Regionalized-3 7 1 9.1E-08 1.3E-08 - -
Regionalized-4 4 6 4.0E-09 5.5E-10 ·, <9.9E-14 + 
Centralized 1 1 4.0E-09 5.5E-10 - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative 
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Table 11-7.1-5. LANL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disnosal 
Hypothetical Farm Family 

Number of Offsite PoDulation MEI Noninvolved Worker MEI Most Exnosed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 
LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probability Probability Probability (rem) Probability Probabilitv Probabilitv lreml Probabilitv Probabilitv Probabilitv 
No Action 3 . 1,Rl=.nli 2_n..()R A.JU.-10 1,1'1 ... oOII 1.()t,,oO!l 1.11:-w ',, ....... 1~ . . . . . . -. 
Decentralized 37 16 1.2E-04 2.1E-07 3.2E-11 1.2E-08 1.7E-05 3.0E-08 8.0E-11 1.7E-09 <9.9E-14 <9.9E-14 7.7E-05 <9.9E-14 
Reaionalized-1 11 12 1.3E-04 2.2E-07 3.3E-11 1.3E-08 1.8E-05 3.1E-08 8.1 E-11 1.BE-09 ·- <9.9E-14 <9.9E-14 r 7.7E-05 <9.9E-14 
Reaionalized-2 7 6 1.8E-04 3.1 E-07 8.SE-10 1.BE-08 2.6E-05 4.3E-08 2.1 E-09 2.6E-09 <9.9E•14- <9.9E·14 4.3E-05 <9.9E-t4 
Reaionalized-3 7 1 1.BE-04 3.1 E-07 2.SE-11 1.BE-08 2.6E-05 4.3E-08 6.2E-11 2.6E-09 . - - . - - - . 
Reaionalized-4 4 6 8.0E-06 1.4E-08 1.7E-10 8.0E-10 1.1 E-06 1.9E-09 4.3E-10 1.1E-10 <9.9E·14 <9.9E·14 •.·• 1.2E-07 <9,9E-14 
Centralized 1 1 8.0E-06 1.4E-08 2.0E-12 8.0E-10 1.1 E-06 1.9E-09 5.0E-12 1.1E-10 .. . . . - --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disoosal is not considered for this alternative. 
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Table 11-7.1-6. LANL-LLMW-Treatment and Disposal: Noncancer Health Risk From Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - .1.1&-07. ·. t~ ·-.·9E•Otf'~At 5.9E-06 - -
Decentralized 37 16 6.3E-08 1.6E-07 1.4E-05 3.7E-02 
Regionalized-1 11 12 6.SE-08 1.6E-07 1.4E-05 3.7E-02 
Regionalized-2 7 6 2.6E-07 6.SE-07 5.0E-05 1.8E-02 
Regionalized-3 7 1 4.4E-08 1.1E-07 5.0E-05 - -
Regionalized-4 4 6 1.4E-07 3.6E-07 5.8E-06 2.2E-05 
Centralized 1 1 3.0E-09 7.SE-09 5.8E-06 - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this alternative. 
MEI= Maximally Exposed Individual 
Hazard Index= Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table 11-7.1-7. LANL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in Tons/Year (1 Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 3 - 48 (29/19) 80 (76/4) 0 6 (6/0) 7 (7/0) 9 (7/2) 4 (1/3) 3 (2/1) 0 0 0 0 
Decentralized 37 16 58 (12/46) 41 (32/9) 0 3 (3/0) 3 (3/0) 9 (3/6) 19 (0/19) 5 (1/4) 0 0 0 2 (0/2) 
Regionalized-1 11 12 61 (12/49) 42 (32/10) 0 3 (3/0) 3 (3/0) 9 (3/6) 20 (0/20) 4 (0/4) 0 0 0 2 (0/2) 
Regionalized-2 7 6 67 (5/62) 25 (13/12) 0 1 (1/0) 1 (1/0) 8 (117) 44 (0/44) 10(1/9) 0 0 0 5 (0/5) 
Reoionalized-3 7 1 48 (2/46) 14 (5/9) 0 0 0 7 (1/6) 19 (0/19) 4 (0/4) 0 0 0 2 (0/2) 
Regionalized-4 4 6 13 (1/12) 4 (2/2) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 0 
Centralized 1 1 13 (1/12) 4 (2/2) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO = carbon monoxide. N02 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
(1) Values = total emissions (equipment emissions/ worker vehicles emission). 
(2) Values= total emissions (stationary-source emissions/ mobile-source emission). 
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Table Il-7.1-8. LANL-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General ConformH, Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - - - - - - - - - -- --
Decentralized 37 16 -- -- -- -- -- --
ReQionalized-1 11 12 -- -- -- -- -- --
Regionalized-2 7 6 -- -- -- -- -- --
Regionalized-3 7 1 -- -- -- -- -- - -
ReQionalized-4 4 6 -- -- -- -- -- - -
Centralized 1 1 -- -- -- -- -- - -

Number of Operations & Maintenance 

LLMW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline (2) Concentration (3) 

co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4) co NO2 Pb PM10 SO2 voe 
No Action 3 - 1 6 0 3 0 0 - - - - - - - - -- - -
Decentralized 37 16 0 2 0 2 0 0 0 0 0 0 0 0 
ReQionalized-1 11 12 0 1 0 1 0 0 0 0 0 0 0 0 
ReQionalized-2 7 6 0 1 0 2 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 1 0 1 0 0 0 0 0 0 0 0 
ReQionalized-4 4 6 0 0 0 0 0 0 - - - - - - - - - - - -
Centralized 1 1 0 0 0 0 0 0 - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) LANL is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions are assumed to be negligible for 

the No Action, Regionalized-4, and Centralized Alternatives. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-7.1-9. LANL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 - 0 0 0 - - - - 0 - - - - 0 0 0 0 
Decentralized 37 16 0 0 0 - - - - 0 -- -- 0 0 0 0 
Regionalized-1 11 12 0 0 0 - - - - 0 -- -- 0 0 0 0 
Regionalized-2 7 6 0 0 0 - - - - 0 -- -- 0 0 0 0 
Regionalized-3 7 1 0 0 0 - - - - 0 - - - - 0 0 0 0 
Reoionalized-4 4 6 0 0 0 - - - - 0 -- - - 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 - - - - 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1, 1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - - - 0 0 0 - - 0 0 0 - - - -
Decentralized 37 16 - - 0 0 0 -- 0 0 0 - - - -
Regionalized-1 11 12 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-2 7 6 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-3 7 1 - - 0 0 0 -- 0 0 0 - - - -
Regionalized-4 4 6 - - 0 0 0 - - 0 0 0 - - - -
Centralized 1 1 - - 0 0 0 - - 0 0 0 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1% are shown as zeros. 
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Table 11-7.1-10. LANL-LLMW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 3 - 69589 1.7 - - 2128 0.1 - - - -
Decentralized 37 16 21639 0.5 -- 2922 0.1 - - --
Reaionalized-1 11 12 21320 0.5 - - 2920 0.1 - - --
Reaionalized-2 7 6 16275 0.4 -- 5078 0.1 - - - -
Reaionalized-3 7 1 10113 0.2 - - 2966 0.1 - - - -
ReQionalized-4 4 6 2149 0.1 - - 597 <0.1 - - - -
Centralized 1 1 2149 0.1 - - 597 <0.1 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by groundwater in the Main Aquifer. Current water use = 4,100,000 gallons/day. 
Wastewater discharged to onsite dry stream beds. 
--= Stream Flow and Waste Water Stream Flow is not considered for this site. 
<0.1 indicates that the oercentaae is less than 0.1 %. 
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Table 11-7.1-11. LANL-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- -- -- - - - - -- - -

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= No disposal at this site for this alternative. 
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Table 11-7.1-12. LANL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 [1; "!t. O H 0 0 0 0 
Reaionalized-2 7 6 0 0 0 1· tz' 2 ., 0 0 0 0 
Reaionalized-3 7 1 -- -- -- -- -- -- -- --
Reaionalized-4 4 6 0 0 0 0 0 0 0 0 
Centralized 1 1 -- -- -- -- -- -- -- --

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 17 •sg,J~J', 11,,~s 0 0 · ; A' . 200 (fffllifu 0 0 0 
Reoionalized-1 11 12 _-,'.•· ,~i -\::;:;~A ·5Q>h#{J}Nit 0 0 it, ·;;;2QQ ,,,•"f 0 0 0 
Reoionalized-2 7 6 i'iitD!i\f 30:1"'~'',tj; 0 0 ·.¥'."\t ;>7QA,/' i} 0 0 0 
Reoionalized-3 7 1 -- -- -- -- -- -- --
Reoionalized-4 4 6 L;;l*':W{" Q;@"'W', ' 0 0 i"li" 0 ¥''' :' 0 0 0 
Centralized 1 1 -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
"--" = No disposal at this site for this alternative. 
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Table 11-7.1-13. LANL-LLMW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 156 123 0.01 1.3 0.00 0.09 
Decentralized 37 16 427 420 0.03 4.6 0.01 0.12 
Regionalized-1 11 12 442 434 0.03 4.7 0.01 0.25 
Regionalized-2 7 6 768 755 0.05 8.2 0.01 0.48 
Regional ized-3 7 1 407 400 0.03 4.4 0.01 0.25 
Regionalized-4 4 6 96 94 0.01 1.0 0.00 0.06 
Centralized 1 1 96 94 0.01 1.0 0.00 0.05 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline 
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Table 11-7.1-14. LANL-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Employment (FTE} 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1} 
No Action 3 - 20.8 0.13 69589 0.70 2128 0.21 10 8.33 144 2 
Decentralized 37 16 13.4 0.08 21639 0.22 2922 0.29 1.3 1.08 357 6 
Regionaiized-1 11 12 13.4 0.08 21320 0.21 2920 0.29 1.28 1.07 376 6 
Regionalized-2 7 6 11 .1 0.07 16275 0.16 5078 0.51 1.34 1.12 479 8 
Regionalized-3 7 1 7.4 0.05 10113 0.10 2966 0.30 0.69 0.58 357 6 
Regionalized-4 4 6 4.8 0.03 2149 0.02 597 0.06 0.61 0.51 90 1 
Centralized 1 1 4.8 0.02 2149 0.02 597 0.06 0.61 0.51 90 1 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts 
(1) Based on 1991 Site Employment 
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Table 11-7.1-15. LANL-LLMW-Cost 

Number of Cost by Life-Cycle Component 1) Cost b, Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 176 19 72 79 6 46 131 0 
Decentralized 37 16 474 46 179 228 20 395 0 79 
Regionalized-1 11 12 500 66 180 235 20 421 0 79 
Regionalized-2 7 6 869 94 212 480 84 452 0 417 
ReQionalized-3 7 1 461 57 178 206 19 461 0 0 
Regionalized-4 4 6 343 35 74 187 46 108 0 235 
Centralized 1 1 109 12 49 43 5 108 0 0 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.7.2 LANL LLW 

Thirteen tables immediately following portray the impacts of LLW at LANL. These tables are presented as follows: 

Impact Category 

No. Description 

1. LANL-LL W-Treatment and Disposal: Estimated Number of Fatalities 
2. LANL-LL W-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. LANL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. LANL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. LANL-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7. LANL-LLW-Emissions in Tons per Year of Criteria Air Pollutants 
8. LANL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. LANL-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. LANL-LLW-Impacts on Water Resources Due to Increased Water Use 
11. LA NL-LL W-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. LANL-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. LANL-LL W-Infrastructure Impacts for Treatment and Disposal 
15. LANL-LLW-Cost 

VOLUME II 

Table No. 

11-7 .2-1 
11-7.2-2 
11-7.2-3 
11-7.2-4 

11-7.2-5 
11-7.2-6 
11-7.2-7 

11-7.2-8 
11-7.2-9 

11-7.2-10 
11-7.2-11 
11-7.2-12 
11-7.2-13 

Volume II 

Page No. 

7-18 
7-19 
7-20 
7-21 

7-22 
7-23 
7-24 

7-25 
7-26 

7-27 
7-28 
7-29 
7-30 

7-17 



Site Data Tables Volume II 

Table 11-7.2-1. LANL-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 1.SE-01 1.6E-01 1.9E-04 1.3E-05 8.3E-01 3.SE-01 
Decentralized 16 1.4E-01 1.4E-01 2.1E-04 1.4E-05 5.6E-01 3.2E-01 
Reqionalized-1 12 1.4E-01 1.4E-01 2.1E-04 1.4E-05 5.6E-01 3.2E-01 
Regionalized-2 11 12 1.9E-01 3.0E-01 7.SE-03 7.0E-04 3.6E-01 1.7E-01 
Reaionalized-3 6 1.4E-01 1.4E-01 2.1E-04 1.4E-05 7.SE-01 4.1E-01 
Reaionalized-4 7 6 3.4E-01 5.9E-01 7.SE-03 7.0E-04 3.9E-01 1.8E-01 
Reaionalized-5 4 6 1.4E-01 1.9E-01 2.1E-04 1.4E-05 3.9E-01 1.8E-01 
Reqionalized-6 2 1.4E-01 1.9E-01 2.1E-04 1.4E-05 - - - -
Reaionalized-7 2 1.4E-01 1.9E-01 2.1E-04 1.4E-05 - - - -
Centralized-1 1 1.4E-01 1.9E-01 2.1E-04 1.4E-05 - - - -
Centralized-2 1 1.4E-01 1.9E-01 2.1E-04 1.4E-05 - - - -
Centralized-3 7 1 3.4E-01 5.9E-01 7.SE-03 7.0E-04 - - - -
Centralized-4 7 1 3.4E-01 5.9E-01 7.SE-03 7.0E-04 - - - -
Centralized-5 1 1 1.4E-01 1.9E-01 2.1E-04 1.4E-05 - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered under the alternative 
** Ten sites use existinq facilities for Volume Reduction 
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Table 11-7.2-2. LANL-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Worker WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

(person-rem) Incidence Effects (person-rem) Incidence Effects (person-rem) Incidence Effects 
No Action 10** 6 3.9E-01 6.6E-04 3.9E-05 2.6E-02 4.SE-05 2.6E-06 4.4E+02 6.2E-01 2.?E-02 
Decentralized 16 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1E-02 
Regionalized-1 12 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1E-02 
Reaionalized-2 11 12 1.6E+01 2.?E-02 1.6E-03 1.4E+00 2.4E-03 1.4E-04 4.6E+02 6.SE-01 2.BE-02 
Reaionalized-3 6 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1E-02 
Regionalized-4 7 6 1.6E+01 2.?E-02 1.6E-03 1.4E+00 2.4E-03 1.4E-04 8.6E+02 1.2E+00 5.1E-02 
Reaionalized-5 4 6 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Reaionalized-6 2 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Reaionalized-7 2 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Centralized-1 1 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Centralized-2 1 4.2E-01 7.1E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Centralized-3 7 1 1.6E+01 2.?E-02 1.6E-03 1.4E+00 2.4E-03 1.4E-04 8.6E+02 1.2E+00 5.1E-02 
Centralized-4 7 1 1.6E+01 2.?E-02 1.6E-03 1.4E+00 2.4E-03 1.4E-04 8.6E+02 1.2E+00 5.1E-02 
Centralized-5 1 1 4.2E-01 7.1 E-04 4.2E-05 2.BE-02 4.BE-05 2.BE-06 3.5E+02 4.9E-01 2.1 E-02 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existina facilities for Volume Reduction . 
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Table 11-7.2-3. LANL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 2.1E+03 2.9E+00 1.2E-01 
Decentralized 16 1.4E+03 2.0E+00 8.4E-02 
Reoionalized-1 12 1.4E+03 2.0E+00 8.5E-02 
Regionalized-2 11 12 9.1E+02 1.3E+00 5.4E-02 
Regionalized-3 6 1.9E+03 2.7E+00 1.2E-01 
Regionalized-4 7 6 1.0E+03 1.4E+00 6.0E-02 
Reoionalized-5 4 6 9.6E+02 1.4E+00 5.SE-02 
Regionalized-6 2 - - - - - -
Regionalized-7 2 - - - - - -
Centralized-1 1 - - - - - -
Centralized-2 1 - - - - - -
Centralized-3 7 1 - - - - - -
Centralized-4 7 1 - - - - - -
Centralized-5 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-7.2-4. LANL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probabilitv 
No Action 10** 6 2.0E-08 1.0E-08 

,,_ 
<9.9E-14 

Decentralized 16 2.2E-08 1.1 E-08 / <9.9E-14 
Reaionalized-1 12 2.2E-08 1.1E-08 ' 2, <9.9E-14 
Reaionalized-2 11 12 8.2E-07 5.3E-07 <9.9E-14 
Reaionalized-3 6 2.2E-08 1.1E-08 

,, 
<9.9E-14 

Reaionalized-4 7 6 8.2E-07 5.3E-07 <9.9E-14 
Reaionalized-5 4 6 2.2E-08 1.1E-08 <9.9E-14 s +: 
Reaionalized-6 2 2.2E-08 1.1E-08 - -
Reciionalized-7 2 2.2E-08 1.1E-08 - -
Centralized-1 1 2.2E-08 1.1 E-08 - -
Centralized-2 1 2.2E-08 1.1 E-08 - -
Centralized-3 7 1 8.2E-07 5.3E-07 --
Centralized-4 7 1 8.2E-07 5.3E-07 - -
Centralized-5 1 1 2.2E-08 1.1E-08 --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-7.2-S. LANL-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disoosal 
Hypothetical Farm Family 

Number of Offsite Population MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem} Probability Probability (rem} Probability Probability (rem) Probability Probability 
No Action 10** 6 4.1E-05 6.9E-08 4.1 E-09 2.0E-05 3.4E-08 2.0E-09 <9.9E-14 <9.9E-14 <9.9E·14 
Decentralized 16 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 <9.9E-14 <9.9E-14 <9.9E-14 
Regionalized-1 12 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 <9.9E-14 <9.9E-14 <9.9E-14 
Regionalized-2 11 12 1.6E-03 2.BE-06 1.6E-07 1.1E-03 1.BE-06 1.1E-07 <9.9E-14 <9.9E-14 <9.9E-14 
Regionalized-3 6 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-4 7 6 1.6E-03 2.BE-06 1.6E-07 1.1E-03 1.BE-06 1.1E-07 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-5 4 6 4.4E-05 7.SE-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-6 2 4.4E-05 7.SE-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 - - - - - -

. Regionalized-7 2 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 - - -- - -
Centralized-1 1 4.4E-05 7.SE-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 - - - - - -
Centralized-2 1 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 - - - - --
Centralized-3 7 1 1.6E-03 2.BE-06 1.6E-07 1.1 E-03 1.BE-06 1.1E-07 - - - - - -
Centralized-4 7 1 1.6E-03 2.BE-06 1.6E-07 1.1 E-03 1.BE-06 1.1E-07 - - - - - -
Centralized-5 1 1 4.4E-05 7.5E-08 4.4E-09 2.2E-05 3.7E-08 2.2E-09 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-7.2-6. LANL-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in Tons/Year (1 Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10** 6 17 (6/11) 15(13/2) 0 1 (1/0) 1 (1/0) 2 (1/1) 94 (1/93) 20(1/19) 0 0 0 11 (0/11) 
Decentralized 16 28 (10/18) 29 (25/4) 0 2 (2/0) 2 (2/0) 4 (2/2) 68 (0/68) 14 (0/14) 0 0 0 8 (0/8) 
Regionalized-1 12 26 (10/16) 29 (26/3) 0 2 (2/0) 2 (2/0) 4 (3/2) 64 (0/64) 13 (0/13) 0 0 0 8 (0/8) 
Reqionalized-2 11 12 66 (9/57) 34 (23/11) 0 2 (2/0) 2 (2/0) 9 (217) 76 (0/76) 18 (3/15) 0 2 (2/0) 0 9 (0/9) 
Regionalized-3 6 120 (14/106) 56 (35/21) 0 3 (3/0) 3 (3/0) 16 (3/13) 82 (0/82) 19(1/18) 0 0 0 10 (0/10) 
Reqionalized-4 7 6 118 (12/106) 52 (31/21) 0 3 (3/0) 3 (3/0) 16 (3/13) 146 (1/145) 33 (3/30) 0 2 (2/0) 0 18 (0/18) 
Regionalized-5 4 6 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 43 (0/43) 9 (0/9) 0 0 0 5 (0/5) 
Reqionalized-6 2 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 14 (0/14) 4 (0/4) 0 0 0 2 (0/2) 
Reaionalzied-7 2 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 14 (0/14) 4 (0/4) 0 0 0 2(012) 
Centralized-1 1 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 14 (0/14) 4 (0/4) 0 0 0 2 (0/2) 
Centralized-2 1 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 14 (0/14) 4 (0/4) 0 0 0 2 (0/2) 
Centralized-3 7 1 112 (6/106) 37 (16/21) 0 1 (1/0) 2 (2/0) 15 (2/13) 100 (0/100) 25 (3/22) 0 2 (2/0) 0 12(0/12) 
Centralized-4 7 1 112 (6/106) 37(16/21) 0 1 (1/0) 2 (2/0) 15 (2/13) 100 (0/100) 25 (3/22) 0 2 (2/0) 0 12 (0/12) 
Centralized-5 1 1 19 (2/17) 8 (5/3) 0 0 0 2 (0/2) 14 (0/14) 4 (0/4) 0 0 0 2(0/2) 

Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values= total emissions (stationary-source emissions/mobile-source emission) 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-7.2-7. LANL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

NoAdion 

C<Mlllzed-2 
Cenwaized-3 

Cenlraized-5 

LlW 
Alemltives 

-•f -
T 

10-

11 

4 

Number of 

Sites 

D 
co N02 

6 
18 
12 
12 
6 
6 
6 
2 
2 

Percent ofTOOIIYear 

General Ccnfnrmifv RIAe m 
Pb PM10 S02 voe 

Ooerations & Maintenance 
LLW Percent of Tons/Year 

Altematives T D Standard or Guideline t2l 

COC4l NO2{4l Pb{4l PM10{4l 502(4) VOC{4) 
No Action 10-- 6 1 3 0 1 0 0 
Decentralized 16 0 1 0 1 0 0 
Reaionalized-1 12 0 1 0 1 0 0 
Reaiona~zed-2 11 12 0 8 0 12 0 0 
Reoionalized-3 6 0 1 0 1 0 0 
Reoionalized-4 7 6 1 8 0 13 0 0 
Reoionalized-5 4 6 0 0 0 0 0 0 
Reoionalized-6 2 0 0 0 0 0 0 
Reoionalzied-7 2 0 0 0 0 0 0 
Centralized-1 1 0 0 0 0 0 0 
Centralized-2 1 0 0 0 0 0 0 
Centralized-3 7 1 0 8 0 12 0 0 
Centralized-4 7 1 0 8 0 12 0 0 
Centralized-5 1 1 0 0 0 0 0 0 
N01es: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NMQS = National Ambient Air Quality Standard. 
(1) LANL is in an attainment area for all criteria pollutants, therefore the GCR do not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NMQS averaging periods for that pollutant. Stationary-source emissions for all 

but the Regionalized-2 and -4, and Centralized-3 and -4 Alternatives are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
•• Ten sites use existing facilities for Volume Reduction. 

VOLUME II 

Percent of NAAQS 
Concentration (3\ 

co NO2 Pb 

- - -
- - -
- - -
0 0 0 

- - -
0 0 0 

- - -
- - -
- - -
- - -
- - -
0 0 0 
0 0 0 

- - -

Volume II 

PM10 502 voe 
- - -
- - --
- - -
0 0 0 

- - -
0 0 0 
- - -
- - -
- - -
- - -
- - -
0 0 0 
0 0 0 

- - -
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Table 11-7.2-8. LANL-LLW:-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sites 

LLW 

Alternatives T 

No Action 1 o-• 
Decentralized 

R-""'•lized-6 
Reoionalized-7 
Centralized-1 
Centralized-2 
Centralized-3 7 
Cen1ralized-4 7 
Centralized-5 1 

D 

6 
16 
12 
12 
6 
6 
6 
2 
2 
1 
1 
1 
1 

Number of 

Sites 

LLW 

Alternatives T D 

No Action 10·· 6 
Decentralized 16 
Reoionalized-1 12 
Reoionalized-2 11 12 
Reoionalized-3 6 
Rea ionalized-4 7 6 
Rea ionalized-5 4 6 
Reoionalized-6 2 
Reo ionalized-7 2 
Centralized-1 1 
Centralized-2 1 
Centralized-3 7 1 
Centralized-4 7 1 
Centralized-5 1 1 
Notes: 
T= Treatment 
D = Disposal 

Total 

Radio-

nuclides Acetone Benzene 
0 
0 
0 
2 
0 
2 
0 
0 
0 
0 
0 
2 
2 
0 

Methylene 

Methanol Chloride 
-- --
-- --
-- --
-- --
-- --
-- - -
-- --
-- --
-- --
- - --
-- --
-- --
-- --
-- --

- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1 % are shown as zeros . . 
•• Ten sites use existina facilities for Volume Reduction. 

Bromo,-

dichlcro-

methane 

Selenium 
- -
--
--
- -
- -
- -
--
--
--
- -
--
--
--
--

Butyl 

Alcohol 

Silver 
--
--
- -
- -
--
--
--
--
--
--
--
--
--
- -

l'lnArations & Maintenance 

Carbon 

Tetra

chk>nde 

Chloro

form 

Operations & Maintenance 

1,1 ,2,2- 1,2,2-Trichloro, 

Tetrachloro- 1,1-Trifluoro-

ethane ethane 
-- - -
-- --
-- --
-- - -
-- --
-- --
- - --
-- --
-- --
-- --
-- --
-- --
-- --
-- --

Chlol'l>

methane 

1,1,1-

Trichloro-

ethane 
--
--
--
--
--
--
--
- -
--
--
--
--
--
--

Chromium 

VI 

1,1,2-

Trichloro-

ethane 
- -
--
--
--
--
--
- -
--
- -
--
--
--
--
- -

Cvanide 

1,2-

Dichlol'I>

ethane 

Triochloro-

fluoro-

methane 
--
- -
--
--
--
--
- -
--
--
--
--
--
--
--
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- -
- -
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Table 11-7.2-9. LANL-LLW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 10** 6 3586 0.1 - - 9666 0.2 - - --
Decentralized 16 22273 0.5 - - 7743 0.2 - - - -
Regionalized-1 12 22884 0.6 - - 7965 0.2 - - - -
Regionalized-2 11 12 25707 0.6 - - 11429 0.3 - - - -
Regionalized-3 6 30312 0.7 - - 10658 0.3 - - - -
Reciionalized-4 7 6 35601 0.9 - - 15828 0.4 - - - -
Reciionalized-5 4 6 14081 0.3 - - 5468 0.1 - - - -
Regionalized-6 2 5714 0.1 - - 1739 <0.1 - - - -
Reaionalized-7 2 5714 0.1 - - 1739 <0.1 - - - -
Centralized-1 1 5714 0.1 - - 1739 <0.1 - - - -
Centralized-2 1 5714 0.1 - - 1739 <0.1 - - - -
Centralized-3 7 1 20240 0.5 - - 10039 0.2 - - - -
Centralized-4 7 1 20240 0.5 - - 10039 0.2 - - - -
Centralized-5 1 1 5714 0.1 - - 1739 <0.1 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by groundwater in the Main Aquifer. Current water use= 4,100,000 gallons/day. 
Wastewater discharged to onsite dry stream beds. 
** Ten sites use existing facilities for Volume Reduction. 
- - = Stream Flow is not considered for this alternative. 
<0.1 indicates that the percentage is less than 0.1 %. 

VOLUME II 7-26 



Site Data Tables Volume II 

Table 11-7.2-10. LANL-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sites 

LLW T D M M Am Am Am C Cl Cs cm Cm Cm I Pb Np Ni NI Pd Pu Pu Pu Pu 

Alternatives UI U1 .. , ... ... " , .. m . .. ... ... 121 210 m .. " 107 ,,. ... ... .. , 
No Action 10- 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-6 2 -- -- -- -- -- -- -- -- -- -- -- - - -- -- -- -- -- -- - - -- --
Reoionalized-7 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-1 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-2 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-4 1 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-5 1 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Number of 

Sites 

LLW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 221 229 230 232 126 233 234 235 236 231 90 93 

No Action 10- 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-6 2 - - - - - - - - - - -- - - -- -- - - - - - - - - - - -- - - - - - - - - - - - - - -
Reoionalized-7 2 - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Centralized-1 ?'1 - - - - - - - - -- -- -- -- -- - - - - - - - - - - - - - - - - - - - - - - - - - -
Centralized-2 1 - - - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - -
Centralized-3 7 1 -- - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - -
Centralized-4 1 1 -- - - -- - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - -
Centralized-5 1 1 -- - - - - - - - - -- - - -- -- - - - - - - -- - - - - - - - - - - - - -- -- - -
Notes: 
T = Treatment 
D = Disposal 
"" Ten sites use existing facilities for Volume Reduction 
- - = Disoosal is not considered for this Alternative. 
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Table 11-7.2-11. LANL-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % % 

Alternatives T D ROI Change in ROI 

Cost % Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 1235 971 1.16 10.6 0.42 0.64 
Decentralized 16 1072 1053 1.26 11 .5 0.45 0.96 
Regionalized-1 12 1322 1299 1.56 14.1 0.56 0.62 
Regionalized-2 11 12 1249 1228 1.47 13.4 0.53 0.76 
Regionalized-3 6 1776 1746 2.09 19.0 0.75 0.77 
Regionalized-4 7 6 2007 1972 2.36 21 .5 0.85 1.42 
Regionalized-5 6 1874 1842 2.21 20.0 0.79 0.41 
Regionalized-6 2 254 249 0.30 2.7 0.11 0.14 
Regionalized-7 2 254 249 0.30 2.7 0.11 0.14 
Centralized-1 1 254 249 0.30 2.7 0.11 0.14 
Centralized-2 1 254 249 0.30 2.7 0.11 0.14 
Centralized-3 7 1 1207 1187 1.42 12.9 0.51 0.99 
Centralized-4 7 1 1207 1187 1.42 12.9 0.51 0.99 
Centralized-5 1 1 254 249 0.30 2.7 0.11 0.14 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existing facilities for Volume Reduction . 
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Table 11-7.2-12. LANL-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Emplovment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action 10** 6 11 .5 0.07 9666 0.10 9666 0.97 1.76 1.46 89 1 
Decentralized 16 11 .3 0.07 22273 0.22 7743 0.77 2.42 2.01 1478 24 
Regionalized-1 12 11 .6 0.07 22884 0.23 7965 0.80 2.48 2.07 426 7 
ReQionalized-2 11 12 13.4 0.08 25707 0.26 11429 1.14 2.81 2.34 621 10 
ReQionalized-3 6 15.1 0.09 30312 0.30 10658 1.07 3.28 2.73 523 8 
ReQionalized-4 7 6 18.5 0.11 35601 0.36 15828 1.58 3.89 3.24 1074 17 
Reaionalized-5 4 6 11 .3 0.02 14081 0.14 5468 0.55 1.49 2.08 288 5 
ReQionalized-6 2 3.3 0.02 5714 0.06 1739 0.17 1.49 2.08 136 2 
Reaionalized-7 2 3.3 0.02 5714 0.06 1739 0.17 1.49 2.08 136 2 
Centralized-1 1 3.3 0.02 5714 0.06 1739 0.17 1.49 2.08 136 2 
Centralized-2 1 3.3 0.02 5714 0.06 1739 0.17 1.49 2.08 136 2 
Centralized-3 7 1 11 .8 0.07 20240 0.20 10039 1.00 2.91 2.42 821 13 
Centralized-4 7 1 11 .8 0.07 20240 0.20 10039 1.00 2.91 2.42 821 13 
Centralized-5 1 1 3.3 0.02 5714 0.06 1739 0.17 1.49 2.08 121 2 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
( 1) Based on 1994 Site Employment. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-7.2-13. LANL-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component 1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 1397 15 109 1147 125 292 0 1105 
Decentralized 16 1213 95 162 766 190 287 0 925 
Reqionalized 1 12 1495 121 191 994 190 287 0 1208 
Reqionalized 2 11 12 1413 140 244 888 141 812 0 602 
Regionalized 3 6 2010 127 817 875 191 287 0 1723 
Reqionalized 4 7 6 2270 199 412 1497 163 1366 0 904 
Regionalized 5 4 6 2120 153 657 1126 185 287 0 1833 
Reqionalized 6 2 287 23 65 176 24 287 0 0 
Reqionalized 7 2 287 23 65 176 24 287 0 0 
Centralized 1 1 287 23 65 176 24 287 0 0 
Centralized 2 1 287 23 65 176 24 287 0 0 
Centralized 3 7 1 1366 142 318 833 74 1366 0 0 
Centralized 4 7 1 1366 142 318 833 74 1366 0 0 
Centralized 5 1 1 287 23 65 176 24 287 0 0 
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars· Total Cost= Sum of the Life Cvcle Components= Sum of the Functional Areas. 

VOLUME II 7-30 



Site Data Tables 

11.7.3 LANL TRUW 

Twelve tables immediately following portray the impacts of TRUW at LANL. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
4. 
5. 
6. 
7. 
8. 
9. 

Description 

LANL-TRUW-Treatment: Estimated Number of Fatalities 
LANL-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
LANL-TRUW-Treatment: MEI Probability of Cancer Fatality 
LANL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 
LANL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 
LANL-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 
LANL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 
LANL-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. LANL-TRUW-Impacts on Water Resources Due to Increased Water Use 
13. LANL-TRUW-Socioeconomic Impacts for Treatment 
14. LANL-TRUW-Infrastructure Impacts for Treatment 
15. LANL-TRUW-Cost 
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Table No. 

11-7.3-1 
11-7.3-2 
11-7.3-3 
11-7.3-4 
11-7.3-5 
11-7.3-6 
11-7.3-7 

11-7.3-8 
11-7.3-9 
11-7.3-10 
11-7.3-11 
11-7.2-12 

Volume II 

Page No. 

7-32 
7-33 
7-34 
7-35 
7-36 
7-37 
7-38 

7-39 
7-40 
7-41 
7-42 
7-43 
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Table 11-7 .3-1. LANL-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offsite Noninvolved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC 3.5E-04 5.4E-02 4.1E-06 3.8E-07 
Decentralized *** 16 5 WIPPWAC 1.4E-01 3.8E-01 5.4E-05 4.9E-06 
Reqionalized-1 5 2 Reduce Gas 1.4E-01 5.1 E-01 6.5E-05 6.0E-06 
Reaionalized-2 5 2 LDR 1.4E-01 8.4E-01 6.4E-01 5.8E-02 
Reaionalized-3 3 2 LDR 1.4E-01 2.5E-01 7.1E-05 6.4E-06 
Centralized - WIPP 2 LDR 1.4E-01 2.5E-01 7.1 E-05 6.4E-06 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

10 sites then to WIPP. 
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Table Il-7.3-2. LANL-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offsite Population Noninvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treabnent Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard lnorson-reml Incidence Incidence Effects lnorson-reml Incidence Incidence Effects lnorson-reml Incidence Incidence Effects 
No RC!ion•• 16 5 VVll"'t" WAG 8.Jt:-03 1.4t:-05 2.3t:-11 8.3t:-07 7.6t:-04 1.Jt:-06 1.1t:-11 7.ot:-OI! 6.6t:-01 1.2t:-0J 4.l:tt:-Vl:t 5.2t:-05 
Decentralized••• 16 5 WIPPWAC 1.1E-01 1.BE-04 6.BE-10 1.1E-05 9.BE-03 1.7E-05 3.4E-10 9.BE-07 3.6E+02 5.0E-01 3.SE-08 2.1E-02 
Regionalized-1 5 2 Reduce Gas 1.3E-01 2.2E-04 9.SE-10 1.3E-05 1.2E-02 2.0E-05 4.7E-10 1.2E-06 3.6E+02 5.0E-01 1.SE-07 2.1E-02 
Reoionalized-2 5 2 LOR 1.3E+03 2.2E+00 1.1E-09 1.3E-01 1.2E+02 2.0E-01 5.4E-10 1.2E-02 3.4E+02 4.BE-01 3.7E-07 2.0E-02 
Regionalized-3 3 2 LOR 1.4E-01 2.4E-04 1.9E-09 1.4E-05 1.3E-02 2.2E-05 9.4E-10 1.3E-06 3.6E+02 5.0E-01 1.7E-07 2.2E-02 
Centralized WIPP 2 LOR 1.4E-01 2.4E-04 1.9E-09 1.4E-05 1.3E-02 2.2E-05 9.4E-10 1.3E-06 3.6E+02 5.0E-01 1.7E-07 2.2E-02 
Notes: 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = Treatment 
D = Disposal 
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Table Il-7.3-3. LANL-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC 4.4E-10 2.8E-10 
Decentralized*** 16 5 WIPPWAC 5.?E-09 3.?E-09 
Reqionalized-1 5 2 Reduce Gas 6.9E-09 4.SE-09 
Reqionalized-2 5 2 LOR 6.?E-05 4.4E-05 
Regionalized-3 3 2 LOR 7.4E-09 4.8E-09 
Centralized WIPP 2 LOR 7.4E-09 4.8E-09 
Notes: 
MEI = Maximally Exposed Individual 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storaqe at 10 sites, then to WIPP. 
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Table 11-7.3-4. LANL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 

Number of Offsite Population MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action ** 16 5 WIPPWAC 8.7E-07 1.5E-09 <9.9E-14 8.7E-11 5.7E-07 9.7E-10 <9.9E-14 5.7E-11 
Decentralized *** 16 5 WIPPWAC 1.1 E-05 1.9E-08 8.3E-14 1.1 E-09 7.4E-06 1.2E-08 2.1 E-13 7.4E-10 
Reaionalized-1 5 2 Reduce Gas 1.4E-05 2.3E-08 1.2E-13 1.4E-09 9.0E-06 1.5E-08 3.0E-13 9.0E-10 
Rei:iionalized-2 5 2 LOR 1.3E-01 2.3E-04 1.3E-13 1.3E-05 8.7E-02 1.5E-04 3.3E-13 8.7E-06 
Reaionalized-3 3 2 LOR 1.5E-05 2.5E-08 2.3E-13 1.5E-09 9.7E-06 1.6E-08 5.7E-13 9.7E-10 
Centralized WIPP 2 LOR 1.5E-05 2.5E-08 2.3E-13 1.5E-09 9.7E-06 1.6E-08 5.7E-13 9.7E-10 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
MEI = Maximally Exposed Individual 
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Table 11-7.3-5. LANL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offslte Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action- 16 5 WIPPWAC 4.2E-12 1.1 E-11 6.2E-08 
Decentralized*** 16 5 WIPPWAC 1.2E-10 3.0E-10 4.7E-07 
Reaionalized-1 5 2 Reduce Gas 1.7E-10 4.1E-10 4.SE-07 
Reaionalized-2 5 2 LOR 1.1E-08 2.SE-08 6.7E-05 
Reaionalized-3 3 2 LOR 3.1E-10 7.SE-10 2.3E-06 
Centralized WIPP 2 LOR 3.1E-10 7.SE-10 2.3E-06 
Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
Hazard Index= Sum of hazard quotient values for all noncarcinogenic chemicals. The hazard 

quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific occupational threshold 
limits. 
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Table 11-7.3-6. LANL-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

TRUW CH RH Treatment Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives Treat Treat Standard co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC -- -- -- -- -- -- 4 (0/4) 1 (0/1) 0 0 0 0 

Decentralized*- 16 5 WIPPWAC 54 (26/28) 74 (68/6) 0 5 (5/0) 6 (6/0) 10 (7/3) 39 (0/39) 8 (0/8) 0 0 0 5 (0/5) 

Regionalized-1 5 2 Reduce Gas 67 (21/46) 64 (55/9) 0 4 (4/0) 5 (5/0) 11 (5/6) 42 (0/42) 8 (0/8) 0 0 0 5 (0/5) 

Regionalized-2 5 2 LOR 65 (21/44) 63 (54/9) 0 4 (4/0) 5 (5/0) 10 (5/5) 47 (0/47) 10 (1/9) 0 0 0 6 (0/6) 

Regionalized-3 3 2 LOR 43 (18/25) 52 (47/5) 0 4 (4/0) 4 (4/0) 8 (5/3) 23 (0/23) 5 (0/5) 0 0 0 3 (0/3) 

Centralized WIPP 2 LOR 43 (18/25) 52 (47/5) 0 4 (4/0) 4 (4/0) 8 (5/3) 23 (0/23) 5 (0/5) 0 0 0 3 (0/3) 
Notes: 

Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 

CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

(1) Values= total emissions (equipment emissions /worker vehicles emission) 

(2) Values = total emissions (stationary-source emissions / mobile-source emission) 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 

*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-7.3-7. LANL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Tons/Year 

Alternatives CH RH Treatment General Conformity Rule (1) 

Treat Treat Standard co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC - - - - - - - - - - - -
Decentralized 16 5 WIPPWAC -- - - - - - - - - - -
Reaionalized-1 5 2 Reduce Gas - - -- - - - - - - - -
Reaionalized-2 5 2 LDR - - - - - - - - - - - -
Reaionalized-3 3 2 LDR - - - - - - - - -- - -
Centralized WIPP 2 LDR - - - - - - - - - - - -

Number of Ooerations & Maintenance 

TRUW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives CH RH Treatment Standard or Guideline (2) Concentration (3) 

Treat Treat Standard co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4l co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC 0 0 0 0 0 0 - - - - - - - - - - - -
Decentralized 16 5 WIPPWAC 0 1 0 0 0 0 - - - - - - - - -- - -
Reoionalized-1 5 2 Reduce Gas 0 1 0 0 0 0 - - -- -- -- -- - -
Reoionalized-2 5 2 LOR 0 2 0 5 2 0 0 0 0 0 0 0 
Reoionalized-3 3 2 LOR 0 0 0 0 0 0 - - - - - - - - - - - -
Centralized WIPP 2 LOR 0 0 0 0 0 0 - - - - - - -- -- - -
Notes: 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM 10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) LANL is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for alternatives 

that do not invo e treatment to LOR (incineration) are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
•• For No Action A ernative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative TRUW is processed at all 16 sites then transferred to interim storaoe at 10 sites then to WIPP. 
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Table 11-7.3-8. LANL-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Treat Treat Standard nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 

No Action .. 16 5 WIPP-WAC 0 - - - - - - 0 0 - - - - - - - - - - --
Decentralized·• 16 5 WIPP-WAC 0 - - - - - - 0 0 - - - - - - -- -- --
Regionalized-1 5 2 Reduce Gas 0 -- - - - - 0 0 -- -- - - - - - - --
Regionalized-2 5 2 LOR 134 -- - - -- 0 0 - - -- - - - - - - --
Regionalized-3 3 2 LOR 0 - - - - - - 0 0 -- - - - - - - - - --
Centralized WIPP 2 LOR 0 - - - - - - 0 0 - - - - - - - - - - - -

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives CH RH Treatment Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Treat Treat Standard Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 

No Action•• 16 5 WIPP-WAC 0 0 - - - - -- 0 0 - - -- --
Decentralized• .. 16 5 WIPP-WAC 0 0 - - - - - - 0 0 - - -- --
Regionalized-1 5 2 Reduce Gas 0 0 - - - - - - 0 0 - - - - - -
Regionalized-2 5 2 LOR 0 0 - - - - - - 0 0 - - - - --
Regionalized-3 3 2 LOR 0 0 - - - - -- 0 0 -- - - - -
Centralized WIPP 2 LOR 0 0 -- - - -- 0 0 - - - - - -
Notes: 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for ail other alternatives, disposal at WIPP is assumed. 

••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentages <1 % are shown as zeros. CH = contact handled. RH = remote handled. 

VOLUME II 7-39 



Site Data Tables Volume II 

Table 11-7.3-9. LANL-TRUW-lmpacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPO Use Flow GPO Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - - - 1850 <0.1 - - - -
Decentralized*** 16 5 WIPPWAC 33849 0.8 - - 5214 0.1 - - - -
Regionalized-1 5 2 Reduce Gas 34966 0.9 - - 5922 0.1 - - - -
Regionalized-2 5 2 LOR 34362 0.8 - - 6974 0.2 - - - -
Regionalized-3 3 2 LOR 28400 0.7 - - 2019 <0.1 - - - -
Centralized WIPP 2 LOR 28400 0.7 - - 2019 <0.1 - - - -
Notes: 
Water supplied by groundwater in the Main Aquifer. Current water use = 4,100,000 gallons/day. 
Wastewater discharged to onsite dry stream beds. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
- - = Stream Flow and Waste Water Stream Flow are not considered for this site. 
<0.1 indicates that the percentage is less than 0.1 %. 

VOLUME II 7-40 



Site Data Tables Volume II 

Table Il-7.3-10. LANL-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 97 76 0.09 0.8 0.03 0.14 
Decentralized*** 16 5 WIPPWAC 812 798 0.96 8.7 0.34 0.43 
Regionalized-1 5 2 Reduce Gas 849 834 1.00 9.1 0.36 0.46 
Regionalized-2 5 2 LOR 910 895 1.07 9.7 0.39 0.49 
Regionalized-3 3 2 LOR 443 436 0.52 4.7 0.19 0.24 
Centralized WIPP 2 LOR 443 436 0.52 4.7 0.19 0.24 
Notes: 
(1) In current 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative TRUW is processed at all 16 sites then transferred to interim storage at 10 sites then to WIPP. 
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Table 11-7.3-11. LANL-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power EmDlovment (FTE) 

Sites %of "'- ~c;~j % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 

No Action•• 16 5 WIPPWAC 0 0.00 1850 0.02 1850 0.19 0.25 0.2 0 0.00 
Decentralized*** 16 5 WIPPWAC 15.4 0.10 33849 0.34 5214 0.52 1.04 0.87 433 7.00 
Regionalized-1 5 2 Reduce Gas 15.1 0.09 34966 0.35 5922 0.59 1.28 1.06 475 7.70 
Reoionalized-2 5 2 LOR 14.9 0.09 34362 0.34 6974 0.70 1.42 1.19 461 7.40 
Regionalized-3 3 2 LOR 1.2 0.01 28400 0.28 2019 0.20 1.94 1.62 234 3.80 
Centralized WIPP 2 LOR 1.2 0.01 28400 0.28 2019 0.20 1.94 1.62 234 3.80 
Notes: 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1} Based on 1994 Site Employment. 
•• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table Il-7.3-12. LANL-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (MIiiions) (MIiiions) (MIiiions) & Maintenance & Decommissioning Characterization (MIiiions) (MIiiions) 

(2) (1) (MIiiions) (MIiiions) (MIiiions) 
No Action•• 11 5 WIPP-WAC 110 0 0 87 22 0 90 20 
Decentralized" .. 16 5 WIPP-WAC 919 50 237 397 234 454 438 27 
Reoionalized-1 5 2 Reduce Gas 961 56 260 405 240 454 468 39 
ReQionalized-2 5 2 LOR 1030 56 250 480 245 454 539 37 
Reoionalized-3 3 2 LOR 501 20 139 148 195 454 48 0 
Centralized WIPP 2 LOR 501 20 139 148 195 454 48 0 
Notes: 
•· For No Action Alternative, storage is indefinite; no disposal at WIPP assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) anolied: treat to WIPP Waste Acceptance Criteria (WIPP WAC), treat for reduced Qas Qeneration (Reduce Gas), treat to Land Disoosal Restrictions (LOR). 
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II. 7 .4 LANL HLW 

LANL is not one of the sites considered for the management of HL W. Therefore, Section 7.4 has been intentionally left blank. 
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11.7.5 LANL HW 

Eleven tables immediately following portray the impacts of HW at LANL. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. LANL-HW-Treatment: Estimated Number of Fatalities 11-7.5-1 7-46 
3. LANL-HW-Treatment: Estimated Number of Cancer Incidences 11-7.5-2 7-47 
5. LANL-HW-Treatment: MEI Probability of Cancer Incidences 11-7 .5-3 7-48 
6. LANL-HW-Treatment: Noncancer Health Risk From Chemical Exposure 11-7.5-4 7-49 
7. LANL-HW-Emissions in Tons per Year of Criteria Air Pollutants 11-7.5-5 7-50 
8. LANL-HW-Percent of Standard/Guideline for Criteria Air Pollutants 11-7.5-6 7-51 
9. LANL-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-7.5-7 7-52 
10. LANL-HW-Impacts on Water Resources Due to Increased Water Use 11-7 .5-8 7-53 
13. LANL-HW-Socioeconomic Impacts for Treatment 11-7.5-9 7-54 
14. LANL-HW-Infrastructure Impacts for Treatment 11-7.5-10 7-55 
15. LANL-HW-Cost 11-7.5-11 7-56 
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Table 11-7.5-1. LANL-HW-Treatment: Estimated Number of Fatalities 

Number of WM Worker 

HW Treatment Physical 

Alternatives Sites Hazards 
No Action 2 --
Decentralized 3 6.4E-03 
Reaionalized-1 5 1.?E-02 
Reaionalized-2 2 --
Notes: 
- - = Treatment is not considered for this 
alternative 
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Table 11-7.5-2. LANL-HW-Treatment: Estimated Number of Cancer Incidences 

Treatment 

Offslte Non involved WM 

Population Worker Worker 

HW Number of Chemical Chemical Chemical 

Alternatives Treatment Cancer Cancer Cancer 

Sites Incidences Incidences Incidences 
No Action 2 - - -- - -
Decentralized 3 4.6E-03 2.3E-03 6.BE-02 
Reqionalized-1 5 1.9E-02 9.SE-03 3.0E-01 
Reqionalized-2 2 - - - - - -
Notes: 
- - = Treatment is not considered for this alternative. 
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Table 11-7.5-3. LANL-HW-Treatment: MEI Probability of Cancer Incidences 

Treatment 

Offsite MEI Noninvolved MEI 

Chemical Chemical 

HW Number of Cancer Cancer 

Alternatives Treatment Incidence Incidence 

Sites Probability Probability 
No Action 2 -- - -
Decentralized 3 5.?E-07 1.4E-06 
Regionalized-1 5 2.4E-06 5.9E-06 
Regionalized-2 2 - - --
Notes: 
MEI= Maximally Exposed Individual 
- - = Treatment is not considered for this alternative. 
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Table 11-7.5-4. LANL-HW-Treatment: Noncancer Health Risk From Chemical Exposure 

Treatment 

Offslte Non Involved 

HW Number of MEI Worker MEI WM Worker 

Alternatives Treatment Hazard Hazard Exposure 

Sites Index Index Index 
No Action 2 - - -- - -
Decentralized 3 7.6E-03 1.9E-02 4.BE+OO 
Reaionalized-1 5 3.1E-02 7.9E-02 6.1E+OO 
Reaionalized-2 2 - - -- --
Notes: 
MEI= Maximally Exposed Individual 
- - = Treatment is not considered for this alternative. 
Hazard Index = Sum of hazard quotient values for all 

noncarcinogenic chemicals. The Hazard 
Quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations 
believed to have no appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific 
occupational threshold limits. 
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Table 11-7.5-5. LANL-HW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

HW Treatment Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives Sites co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 2 - - - - -- -- -- - - -- - - -- -- - - - -
Decentralized 3 3 (2/1) 4 {4/0) 0 0 0 1 {0/0) 0 0 0 0 0 0 
Regionalized-1 5 5 (3/2) 9 (9/0) 0 1 (1/0) 1 (1/0) 1 (1/0) 0 0 0 1 (1/0) 2 (2/0) 0 
ReQionalized-2 2 - - -- - - - - - - - - - - - - - - - - - - - -
Notes: 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon onoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values= total emissions (stationary-source emissions/mobile-source emission) 
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Table ll-7.5-6. LANL-HW-Percent of Standard/Guideline for Criteria Air Pollutants 

Construction 

Number of Percent of Tons/Year 

HW Treatment General Conformity Rule (1) 

Alternatives Sites co NO2 Pb PM10 SO2 voe 
No Action 2 - - - - -- - - -- --
Decentralized 3 - - -- -- - - - - --
Regionalized-1 5 -- -- -- -- -- - -
Regionalized-2 2 - - - - - - -- -- - -

Operations & Maintenance 

Number of Percent of Tons/Year Percent of NAAQS 

HW Treatment Standard or Guideline 2) Concentration (3) 

Alternatives Sites co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4) co NO2 Pb PM10 SO2 voe 
No Action 2 - - - - - - - - -- -- - - - - - - - - - - --
Decentralized 3 0 0 0 2 1 0 0 0 0 0 0 0 
Regionalized-1 5 0 1 0 8 4 0 0 0 0 0 0 0 
Regionalized-2 2 - - - - - - - - -- - - - - - - - - - - - - - -
Notes: 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO = carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM1 O = particulate matter less than 1 O microns in diameter. SO2 = sulfur dioxide. 
VOC = volati le organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) LANL is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for the 

Regionalized-2 Alternative are assumed to be negligible since no waste is treated at LANL under this alternative. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-7.5-7. LANL-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Operation·s & Maintenance 

Number of Total Bromo- Carbon 1,2-

HW Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Alternatives Sites nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 2 - - -- -- -- - - -- - - - - -- -- - - - -
Decentralized 3 -- - - -- 0 - - - - 0 0 -- - - - - - -
Regionalized - 1 5 - - - - - - 0 -- - - 0 0 -- - - - - --
Regionalized - 2 2 - - - - - - - - -- - - - - - - -- - - - - - -

Operations & Maintenance 

Number of 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

HW Treatment Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives Sites Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 2 -- -- -- - - - - - - -- - - - - - -
Decentralized 3 - - 0 -- -- 0 - - 0 0 0 37 
Reqionalized - 1 5 - - 0 -- - - 0 - - 0 0 0 153 
Regionalized - 2 2 - - - - - - - - - - - - - - - - - - - -
Notes: 
Percentages <1 % are shown as zeros. 
- - = Emissions of certain hazardous or toxic air pollutants, including radionuclides, from HW treatment facilities are assumed to be negligible. 
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Table 11-7.5-8. LANL-HW-lmpacts on Water Resources Due to Increased Water Use 

Construction Operations 

Number of Water % % Water % % Waste Water 

HW Treatment Use Current Stream Use Current Stream % Stream 

Alternatives Sites GPD Use Flow GPD Use Flow Flow 
No Action 2 -- -- -- - - - - -- - -
Decentralized 3 775 <0.1 - - 328 <0.1 - - - -
Regionalized-1 5 1777 <0.1 - - 907 <0.1 - - - -
Regionalized-2 2 - - -- -- - - - - - - - -
Notes: 
Water supplied by groundwater in the Main Aquifer. Current water use = 4,100,000 gallons/day. 
Wastewater discharged to onsite dry stream beds. 
- - = Not considered for this site. 
<0.1 indicates that the percentaqe is less than 0.1 %. 
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Table 11-7.5-9. LANL-HW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

HW % % 

Alternatives ROI Change in ROI 

Number of Cost Annual % Annual Annual Annual Population 

Treatment (Millions) Jobs Change in Income Income Increase 

Sites (1) ROI (2) !(Millions) (1) (Millions) (1) (2) 
No Action 2 - - - - - - - - - - - -
Decentral ized 3 20 22 0.03 0.2 0.01 0.00 
Regionalized 1 5 51 57 0.07 0.6 0.02 0.03 
Regionalized 2 2 -- - - -- - - - - - -
Notes: 
- - = Treatment is not considered for this alternative. 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
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Table 11-7.5-10. LANL-HW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Land Use Water Waste Water Power Emplovment (FTE) 

HW %of % % % %of 

Alternatives Number of Acres Designated or Demand Current Demand Current Power Current Construction Current 

Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Sites Area (MW) (1) 
No Action 2 - - - - -- - - - - - - - - - - - - - -
Decentralized 3 1 0.00 775 0.01 346 0.03 0.13 0.10 9 0 
Reaionalized-1 5 1 0.01 1777 0.02 907 0.09 0.26 0.22 19 0 
Reaionalized-2 2 - - - - - - -- -- -- -- - - - - --
Notes: 
FTE = Full-Time Equivalent 
GPO = Gallons per Day 
MW = Megawatts Electric 
--= Treatment is not considered for this alternative 
(1) Based on 1994 Site Emolovment. 
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Table 11-7.5-11. LANL-HW-Cost 

Total Government Cost by Life-Cycle Component (1) Cost by Functional Area (1) 
HW Number of Cost Pre-operations construction Operations Decontammat1on Treatment & u1sposa1 

Alternatives Treatment (Millions) (Millions) (Millions) & Maintenance & Decommissioning Government l-'J commercial 
Sites (1) (Millions) (Millions) (Millions) (Millions) 

No Action 2 3 - - - - - - - - - - 3 
Decentralized 3 26 2 9 12 1 23 3 
Regionalized-1 5 66 4 20 33 1 58 8 
Regionalized-2 2 - - - - - - - - - - - - - -
Notes: 
- - = Not considered for this site. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost = Sum of the Functional Areas. 
(2) Government costs equal to the sum of the life-cycle components. 
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11.8.0 LLNL 

LLNL currently is custodian of significant volumes of LLMW, LLW, and TRUW. Each of the waste types is treated independently in the following 
sections. 

11.8.1 LLNL LLMW 

Fifteen tables immediately following portray the impacts of LLMW at LLNL. These tables are presented as follows: 

Impact Category 

No. Description 

1. LLNL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 
2. LLNL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. LLNL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. LLNL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. LLNL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
6. LLNL-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 
7. LLNL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 
8. LLNL-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. LLNL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. LLNL-LLMW-Impacts on Water Resources Due to Increased Water Use 
11. LLNL-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Contact-Handled) 
12. LLNL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Contact-Handled) 
13. LLNL-LLMW-Socioeconomics Impacts for Treatment and Disposal 
14. LLNL-LLMW-Infrastructure Impacts for Treatment and Disposal 
15. LLNL-LLMW-Cost 
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Table Il-8.1-1. LLNL-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - lq c~ 8.21:1}4 ~.Jl1 .tst:-U:c! I!' 9.51:-04 11 4.4E-05 - - - -
Decentralized 37 16 7.SE-03 2.7E-01 1.SE-01 2.1E-03 4.1E-02 2.3E-02 
Regionalized-1 11 12 2.3E-02 2.9E-01 1.6E-01 2.2E-03 4.0E-02 2.3E-02 
Regionalized-2 7 6 6.2E-04 3.3E-02 4.4E-07 2.0E-08 - - - -
Regionalized-3 7 1 6.2E-04 3.3E-02 4.4E-07 2.0E-08 - - - -
Regionalized-4 4 6 6.2E-04 3.3E-02 4.4E-07 2.0E-08 - - - -
Centralized 1 1 6.2E-04 3.3E-02 4.4E-07 2.0E-08 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table Il-8.1-2. LLNL-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Po1>ulatlon Nonlnvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
tnarson-reml Incidence Incidence Effects tnarson-reml Incidence Incidence Effects tnarson-reml Incidence Incidence Effects 

No Action 3 . 1 .IIC"'W 3.2E-03 8.11::-uo 1.IIC-114 5 .at:.-u.i: 1.ot:-04 z_.., .... .,.. 5.DC-UO .ii?. lC'""-' Z.8t:-U3 4.~c-uo 1.Zl::-04 
Decentralized 37 16 3.1E+02 5.2E-01 8.0E-06 3.1E-02 4.2E+00 7.2E-03 1.9E-06 4.2E-04 2.0E+01 2.7E-02 9.SE-05 1.2E-03 
Regionalized-1 11 12 3.1E+02 5.3E-01 8.4E-06 3.1E-02 4.3E+00 7.3E-03 2.0E-06 4.3E-04 5.8E+01 8.1E-02 1.0E-04 3.SE-03 
Regionalized-2 7 6 8.BE-04 1.SE-06 4.SE-07 8.BE-08 4.1E-05 6.9E-08 1.1E-07 4.1E-09 1.SE+00 2.2E-03 2.9E-06 9.2E-05 
Regionalized-3 7 1 8.BE-04 1.SE-06 4.SE-07 8.BE-08 4.1E-05 6.9E-08 1.1E-07 4.1E-09 1.SE+00 2.2E-03 2.9E-06 9.2E-05 
Reaionalized-4 4 6 8.BE-04 1.SE-06 4.SE-07 8.BE-08 4.1E-05 6.9E-08 1.1E-07 4.1E-09 1.SE+00 2.2E-03 2.9E-06 9.2E-05 
Centralized 1 1 8.BE-04 1.SE-06 4.SE-07 8.BE-08 4.1E-05 6.9E-08 1.1E-07 4.1E-09 1.SE+00 2.2E-03 2.9E-06 9.2E-05 
Notes: 
T = Treatment 
D = Disposal 
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Table Il-8.1-3. LLNL-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - - - - - - -
Decentralized 37 16 1.0E+02 1.4E-01 6.1E-03 
Regionalized-1 11 12 1.0E+02 1.4E-01 6.1 E-03 
Regionalized-2 7 6 - - - - - -
Regionalized-3 7 1 - - - - - -
Regionalized-4 4 6 - - - - - -
Centralized 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this Alternative. 
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Table 11-8.1-4. LLNL-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Number of Offsite Non involved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatality Probability 
No Action 3 - 1.t:H::-Uts 1.5E-08 - -
Decentralized 37 16 2.SE-06 7.3E-07 3.3E-07 
Regionalized-1 11 12 2.6E-06 7.4E-07 3.3E-07 
Regionalized-2 7 6 7.2E-12 6.9E-12 - -
Regionalized-3 7 1 7.2E-12 6.9E-12 - -
Regionalized-4 4 6 7.2E-12 6.9E-12 - -
Centralized 1 1 7.2E-12 6.9E-12 - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative 
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Table 11-8.1-5. LLNL-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disoosal 
Hypothetical Farm Family 

Number of Offsite Pooulation MEI Noninvolved Worker MEI Most Exoosed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probabilitv Probabilitv Probabilitv (rem) Probability Probabilitv Probabilitv lrem) Probabilitv Probabilitv Probability 
No Action 3 - 3.1E-OS !h,: 5.3E-08 2.0E-09cii 3.1E-09 " 3.0E-05 5.1E-08 % 6.4E-09 r,;: '3.0E--09 - - -- -- - -
Decentralized 37 16 5.0E-03 8.SE-06 1.BE-10 5.0E-07 1.SE-03 2.SE-06 5.6E-10 1.SE-07 6.SE-04 1.1E-06 8.4E-07 6.SE-08 
Reaionalized-1 11 12 5.1E-03 8.7E-06 1.9E-10 5.1 E-07 1.SE-03 2.SE-06 6.0E-10 1.SE-07 6.SE-04 1.1 E-06 8.4E-07 6.SE-08 
ReQionalized-2 7 6 1.4E-08 2.4E-11 1.0E-11 1.4E-12 1.4E-08 2.3E-11 3.2E-11 1.4E-12 -- - - - - --
Reaionalized-3 7 1 1.4E-08 2.4E-11 1.0E-11 1.4E-12 1.4E-08 2.3E-11 3.2E-11 1.4E-12 -- -- -- --
Reaionalized-4 4 6 1.4E-08 2.4E-11 1.0E-11 1.4E-12 1.4E-08 2.3E-11 3.2E-11 1.4E-12 - - - - -- - -
Centraltzed 1 1 1.4E-08 2.4E-11 1.0E-11 1.4E-12 1.4E-08 2.3E-11 3.2E-11 1.4E-12 -- -- - - --
Notes: 
T = Treatment 
D=Disposal 
MEI = Maximally Exposed Individual 
- - = Di=<=al is not considered for this alternative. 
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Table 11-8.1-6. LLNL-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 1.2E.J>6 3.BE-06 • 8.SE-06 - -
Decentralized 37 16 2.0E-07 6.6E-07 3.4E-04 5.SE-04 
Regionalized-1 11 12 2.1 E-07 6.7E-07 3.SE-04 5.SE-04 
Regionalized-2 7 6 2.SE-09 7.9E-09 8.SE-06 - -
Regionalized-3 7 1 2.SE-09 7.9E-09 8.SE-06 - -
Regionalized-4 4 6 2.SE-09 7.9E-09 8.SE-06 - -
Centralized 1 1 2.SE-09 7.9E-09 8.SE-06 - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this alternative. 
MEI= Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table Il-8.1-7. LLNL-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in TonsNear 11) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T D co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 3 - 52 (29/23) 81 (76/5) 0 6 (6/0) 7 (7/0) 10(7/3) 6 (1/5) 4 (3/1) 0 1 (1/0) 0 1 (0/1) 
Decentralized 37 16 39 (7/32) 34 (18/16) 0 1 (1/0) 2 (2/0) 6 (2/4) 14 (0/14) 4 (1/3) 0 0 0 2 (0/2) 
Regionalized-1 11 12 79 (7/72) 33 (19/14) 0 1 (1/0) 2 (2/0) 11 (2/9) 33 (0/33) a (1n) 0 0 0 4 (0/4) 
Regionalized-2 7 6 5 (0/5) 2 (1/1) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-3 7 1 5 (0/5) 2 (1/1) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 1 (0/1) 
Reaionalized-4 4 6 5 (0/5) 2 (1/1) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 1 (0/1) 
Centralized 1 1 5 (0/5) 2 (1/1) 0 0 0 1 (0/1) 4 (0/4) 1 (0/1) 0 0 0 1 (0/1) 
Notes: 
T = Treatment 
D = Disposal 
Emissions < 1 tons per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values = total emissions (stationary-source emissions / mobile-source emission). 
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Table Il-8.1- 8. LLNL-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

LLMW 

Alternatives 

No Action 
Decentralized 
Regionalized-1 
Reaionalized-2 
Regionalized-3 
Regionalized-4 
Centralized 

LLMW 

Alternatives 

No Action 
Decentralized 
Reaionalized-1 
Reaionalized-2 
Regionalized-3 
Regionalized-4 
Centralized 
Notes: 
T = Treatment 
D = Disposal 

Number of 

Sites 

T D 

3 
37 
11 
7 
7 
4 

Number of 

Sites 

T D 

3 -
37 16 
11 12 
7 6 
7 1 
4 6 
1 1 

16 
12 
6 

6 

co 

Construction 

Percent of Tons/Year 

General Conformltv Rule (1) 

NO2 Pb PM10 

,. ~t;: • • , ,.:,.,., ;,,::;,". • - -·r !i't'"' 
.,.~,i"i(; y 'f'-,' . ·,~>*.,.::,·~,wt 

Percent of Tens/Year 

Standard or Guideline (2) 

SO2 voe 

4iu ~ ·.;:,I "01! 
,. .,.. ~ •J'<'ifl(; 

ODeratlons & Maintenance 

' co C4T''"'•· ,~ N02C4> ··· Pb (4) PM10 (4) SO2 (4) "VOC(4J , co 
1 8 0 3 0 1 - -
0 ,3 0 5 0 0 0 
0 4 0 5 0 0 0 
0 '1%. I! ,,1 . 0 0 0 0 < - -
0 1 0 0 0 0 - -
0 1 0 0 0 0 - -
0 1 0 0 0 0 --

Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 

NO2 
- -
0 
0 
- -
- -
- -
--

CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) lLNL ls In an attainment area for all criteria D01lutants· therefore the GCR does not ,mrnv. -.... 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions are assumed to be 

negligible for all but the Decentralized and Regionalized-1 Alternatives. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationarv-source emissions onlv. 

VOLUME II 

Percent of NAAQS 

Concentration (3) 

Pb PM10 
- - - -
0 1 
0 1 
- - - -
- - --
- - - -
-- - -

Volume II 

SO2 voe 
- - --
3 0 
3 0 
- - - -
- - - -
- - - -
- - --
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Table 11-8.1-9. LLNL-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 . 0 0 0 . . . . 0 . . .. 0 0 0 0 
Decentralized 37 16 5 0 0 . . . . 0 .. -- 0 0 0 0 
Reaionalized-1 11 12 5 0 0 -- - - 0 -- - - 0 0 0 0 
Reaionalized-2 7 6 0 0 0 - - - - 0 -- - - 0 0 0 0 
Reaionalized-3 7 1 0 0 0 - - -- 0 -- -- 0 0 0 0 
Reaionalized-4 4 6 0 0 0 -- - - 0 -- - - 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 - - - - 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1,1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - - - 0 0 0 - - 0 0 0 - - - -
Decentralized 37 16 - - 0 0 0 -- 0 0 0 - - - -
Reaionalized-1 11 12 - - 0 0 0 -- 0 0 0 -- - -
Reaionalized-2 7 6 - - 0 0 0 -- 0 0 0 -- - -
Reaionalized-3 7 1 - - 0 0 0 . - 0 0 0 - - --
Reaionalized-4 4 6 . - 0 0 0 -- 0 0 0 - - --
Centralized 1 1 -- 0 0 0 - - 0 0 0 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentaaes <1 % are shown as zeros. 
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Table 11-8.1-10. LLNL-LLMW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 3 - 70507 81 .0 - - 2905 3.3 - - - -
Decentralized 37 16 17574 20.2 - - 6791 7.8 - - - -
Regionalized-1 11 12 19103 22.0 - - 7769 8.9 - - - -
Regional ized-2 7 6 1277 1.5 - - 652 0.7 - - - -
Regionalized-3 7 1 1277 1.5 - - 652 0.7 - - - -
Regionalized-4 4 6 1277 1.5 - - 652 0.7 - - - -
Centralized 1 1 1277 1.5 - - 652 0.7 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by deep groundwater. Current water use= 87,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds and dry stream beds. 
- - = Stream Flow and Waste Water Stream Flow is not considered for this site. 
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Table 11-8.1-11. LLNL-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu 
Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - -
Regionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
Regionalized-4 4 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
Centralized 1 1 - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

Number of 
Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 
No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 7 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Reaionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Reaionalized-4 4 6 - - - - -- - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - -
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - --
Notes: 
T = Treatment 
D = Disposal 
- - - No disposal at this site for this alternative. 
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241 
- -
0 
0 
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Table 11-8.1-12. LLNL-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 
No Action 3 - - - - - - - - -
Decentralized 37 16 0 0 0 ,;,,,t 1 0 0 0 0 
Regionalized-1 11 12 0 0 0 )'c" , 1 cg 0 0 0 0 
Regionalized-2 7 6 - - - - - - - -
Regionalized-3 7 1 - - -- -- -- -- - -
Regionalized-4 4 6 - - - - - - - -
Centralized 1 1 - - - -- - - - -

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trlfluoroethane 

No Action 3 - - -- -- -- -- -- -
Decentralized 37 16 t, 1 0 0 .1 •··· 0 0 0 
Regionalized-1 11 12 1 0 0 1 . 0 0 0 
Regionalized-2 7 6 - - -- -- -- - --
Regionalized-3 7 1 - - - - -- - --
Reaionalized-4 4 6 -- -- - - -- - --
Centralized 1 1 - -- - - - - -
Notes: 
T = Treatment 
D = Disposal 
"-" = No disposal at this site for this alternative. 
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Table Il-8.1-13. LLNL-LLMW-Socioeconomics Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 237 223 0.02 2.5 0.01 0.01 
Decentralized 37 16 296 358 0.03 3.8 0.01 0.01 
Regionalized-1 11 12 749 880 0.08 9.7 0.02 0.02 
Reaionalized-2 7 6 68 80 0.01 0.9 0.00 0.00 
Reaionalized-3 7 1 68 80 0.01 0.9 0.00 0.00 
Reaionalized-4 4 6 68 80 0.01 0.9 0.00 0.00 
Centralized 1 1 68 80 0.01 0.9 0.00 0.00 
Notes: 
T = Treatment 
D = Disposal 
(1} In 1990 dollars. 
(2) Comoared to 1990 baseline 
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Table 11-8.1-14. LLNL-LLMW-lnfrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

· Sites Land Use Water Waste Water Power Employment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 3 - 21 .7 0.28 70507 2.80 2905 0.17 10.1 10.10 175 2 
Decentralized 37 16 12.6 0.16 17574 0.70 6761 0.40 1.19 1.19 247 3 
Regionalized-1 11 12 13.9 0.18 19103 0.76 7769 0.46 1.32 1.32 557 6 
Regionalized-2 7 6 1.1 0.01 1277 0.05 652 0.04 0.71 0.71 38 0.4 
Regionalized-3 7 1 1.1 0.01 1277 0.05 652 0.04 0.71 0.71 38 0.4 
ReQionalized-4 4 6 1.1 0.01 1277 0.05 652 0.04 0.71 0.71 38 0.4 
Centralized 1 1 1.1 0.01 1277 0.05 652 0.04 0.71 0.71 38 0.4 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts 
(1) Based on 1991 Site Employment 
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Table 11-8.1-15. LLNL-LLMW-Cost 

Number of Cost bv Life-Cvcle Comoonent 1) Cost b\ Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 269 25 87 128 28 90 179 0 
Decentralized 37 16 334 40 125 151 19 334 0 0 
Reaionalized-1 11 12 846 99 262 443 43 700 0 146 
Reaionalized-2 7 6 77 4 21 38 13 77 0 0 
Regionalized-3 7 1 77 4 21 38 13 77 0 0 
Reaionalized-4 4 6 77 4 21 38 13 77 0 0 
Centralized 1 1 77 4 21 38 13 77 0 0 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars· Total Cost= Sum of the Life Cycle Components = Sum of the Functional Areas. 
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11.8.2 LLNL LLW 

Thirteen tables immediately following portray the impacts of LLW at LLNL. These tables are presented as follows: 

Impact Category 

No. Description 

1. LLNL-LLW-Treatment and Disposal: Estimated Number of Fatalities 
2. LLNL-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. LLNL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. LLNL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. LLNL-LL W-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7. LLNL-LL W-Emissions in Tons per Year of Criteria Air Pollutants 
8. LLNL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. LLNL-LL W-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. LLNL-LLW-Impacts on Water Resources Due to Increased Water Use 
11 . LLNL-LL W-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. LLNL-LL W-Socioeconomic Impacts for Treatment and Disposal 
14. LLNL-LLW-Infrastructure Impacts for Treatment and Disposal 
15. LLNL-LLW-Cost 
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Table 11-8.2-1. LLNL-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disoosal 
Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exoosure Exoosure Hazards 
No Action 10** 6 1.2E-03 6.9E-02 3.SE-07 1.6E-08 -- - -
Decentralized 16 2.SE-03 4.7E-02 1.0E-02 1.4E-04 1.6E-01 7.0E-02 
Regionalized-1 12 2.SE-03 5.7E-02 1.0E-02 1.4E-04 1.6E-01 7.0E-02 
Regionalized-2 11 12 5.0E-02 9.9E-02 3.9E-01 5.3E-03 1.3E-01 5.4E-02 
Reaionalized-3 6 2.SE-03 5.7E-02 1.0E-02 1.4E-04 - - - -
Reaional ized-4 7 6 2.SE-03 5.7E-02 4.4E-03 6.0E-05 - - - -
Reqional ized-5 4 6 2.SE-03 5.7E-02 4.4E-03 6.0E-05 - - - -
Regional ized-6 2 2.SE-03 5.7E-02 1.0E-02 1.4E-04 - - - -
Regionalized-7 2 2.SE-03 5.7E-02 1.0E-02 1.4E-04 - - - -
Centralized-1 1 2.SE-03 5.7E-02 1.0E-02 1.4E-04 - - - -
Centralized-2 1 2.SE-03 5.7E-02 1.0E-02 1.4E-04 -- - -
Centralized-3 7 1 2.SE-03 5.7E-02 4.4E-03 6.0E-05 -- - -
Centralized-4 7 1 2.SE-03 5.7E-02 4.4E-03 6.0E-05 - - - -
Centralized-5 1 1 2.SE-03 5.7E-02 4.4E-03 6.0E-05 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative 
** Ten sites use existinq facilities for Volume Reduction 
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Table 11-8.2-2. LLNL-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Worker WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

(person-rem) Incidence Effects (person-rem) Incidence Effects (person-rem) Incidence Effects 
No Action 10** 6 7.1 E-04 1.2E-06 7.1 E-08 3.2E-05 5.SE-08 3.2E-09 2.9E+00 4.1E-03 1.8E-04 
Decentralized 16 2.0E+01 3.4E-02 2.0E-03 2.8E-01 4.7E-04 2.8E-05 6.3E+00 8.9E-03 3.8E-04 
Regionalized-1 12 2.0E+01 3.4E-02 2.0E-03 2.8E-01 4.7E-04 2.8E-05 6.3E+00 8.9E-03 3.8E-04 
Regionalized-2 11 12 7.7E+02 1.3E+00 7.7E-02 1.1E+01 1.8E-02 1.1 E-03 1.2E+02 1.7E-01 7.SE-03 
Regionalized-3 6 2.0E+01 3.4E-02 2.0E-03 2.8E-01 4.7E-04 2.8E-05 6.3E+00 8.9E-03 3.8E-04 
Regionalized-4 7 6 8.7E+00 1.SE-02 8.7E-02 1.2E-01 2.1 E-04 1.2E-05 6.3E+00 8.9E-03 3.8E-04 
Reqionalized-5 4 6 8.7E+00 1.5E-02 8.7E-02 1.2E-01 2.0E-04 1.2E-05 6.3E+00 8.9E-03 3.8E-04 
Reqionalized-6 2 2.0E+01 3.4E-02 2.0E-03 2.8E-01 4.7E-04 2.8E-05 6.3E+00 8.9E-03 3.8E-04 
Regionalized-7 2 2.0E+01 3.4E-02 2.0E-03 2.8E-01 4.7E-04 2.BE-05 6.3E+00 8.9E-03 3.BE-04 
Centralized-1 1 2.0E+01 3.4E-02 2.0E-03 2.BE-01 4.7E-04 2.BE-05 6.3E+00 8.9E-03 3.BE-04 
Centralized-2 1 2.0E+01 3.4E-02 2.0E-03 2.BE-01 4.7E-04 2.BE-05 6.3E+00 8.9E-03 3.BE-04 
Centralized-3 7 1 8.7E+00 1.SE-02 8.7E-04 1.2E-01 2.0E-04 1.2E-05 6.3E+00 8.9E-03 3.8E-04 
Centralized-4 7 1 8.7E+00 1.SE-02 8.7E-04 1.2E-01 2.0E-04 1.2E-05 6.3E+00 8.9E-03 3.BE-04 
Centralized-5 1 1 8.7E+00 1.5E-02 8.7E-04 1.2E-01 2.0E-04 1.2E-05 6.3E+00 8.9E-03 3.8E-04 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existing facilities for Volume Reduction. 

VOLUME II 8-19 



Site Data Tables Volume II 

Table 11-8.2-3. LLNL-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 - - -- --
Decentralized 16 4.0E+02 5.6E-01 2.4E-02 
Regional ized-1 12 4.0E+02 5.6E-01 2.4E-02 
Regionalized-2 11 12 3.3E+02 4.7E-01 2.0E-02 
Regionalized-3 6 -- - - - -
Regionalized-4 7 6 - - - - - -
Regionalized-5 4 6 -- -- --
Regionalized-6 2 -- - - --
Regionalized-7 2 -- - - - -
Centralized-1 1 - - - - --
Centralized-2 1 -- - - - -
Centralized-3 7 1 -- - - - -
Centralized-4 7 1 - - - - - -
Centralized-5 1 1 -- - - --
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-8.2-4. LLNL-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10·· 6 6.0E-12 5.SE-12 --
Decentralized 16 1.6E-07 4.7E-08 1.1E-06 
Regionalized-1 12 1.6E-07 4.7E-08 1.1E-06 
Regionalized-2 11 12 6.3E-06 1.8E-06 1.1 E-06 
Regionalized-3 6 1.6E-07 4.7E-08 --
Regionalized-4 7 6 7.1 E-08 2.1E-08 --
Regionalized-5 4 6 7.1 E-08 2.1E-08 - -
Regionalized-6 2 1.6E-07 4.7E-08 --
Regionalized-7 2 1.6E-07 4.7E-08 --
Centralized-1 1 1.6E-07 4.7E-08 - -
Centralized-2 1 1.6E-07 4.7E-08 - -
Centralized-3 7 1 7.1E-08 2.1E-08 --
Centralized-4 7 1 7.1E-08 2.1E-08 - -
Centralized-5 1 1 7.1 E-08 2.1E-08 --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the Alternative. 
•• Ten sites use existing facilities for Volume Reduction. 
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Table 11-8.2-5. LLNL-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 1.2E-08 2.0E-11 1.2E-12 1.1 E-08 1.9E-11 1.1E-12 - - - - - -
Decentralized 16 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 8.8E-03 1.SE-05 8.8E-07 
Regionalized-1 12 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 8.8E-03 1.SE-05 8.SE-07 
Regionalized-2 11 12 1.3E-02 2.1 E-05 1.3E-06 3.6E-03 6.2E-06 3.6E-07 8.8E-03 1.SE-05 8.SE-07 
Regionalized-3 6 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 - - - - - -
Regionalized-4 7 6 1.4E-04 2.4E-07 1.4E-08 4.1 E-05 7.0E-08 4.1E-09 - - -- - -
Regionalized-5 4 6 1.4E-04 2.4E-07 1.4E-08 4.1 E-05 7.0E-08 4.1 E-09 - - - - - -
Regionalized-6 2 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 - - - - - -
Regionalized-7 2 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 -- - - - -
Central ized-1 1 3.3E-04 5.5E-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 - - - - - -
Centralized-2 1 3.3E-04 5.SE-07 3.3E-08 9.4E-05 1.6E-07 9.4E-09 - - - - - -
Centralized-3 7 1 1.4E-04 2.4E-07 1.4E-08 4.1 E-05 7.0E-08 4.1E-09 - - - - - -
Centralized-4 7 1 1.4E-04 2.4E-07 1.4E-08 4.1E-05 7.0E-08 4.1 E-09 -- - - - -
Centralized-5 1 1 1.4E-04 2.4E-07 1.4E-08 4.1 E-05 7.0E-08 4.1 E-09 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Disposal is not considered under the alternative. 
** Ten sites use existing facil ities for Volume Reduction. 
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Table Il-8.2-6. LLNL-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in Tons/Year (1' Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 1 0** 6 9 (2/7) 6 (5/1) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Decentralized 16 15 (3/12) 9 (7/2) 0 1 (1 /0) 1 (1/0) 2 (1 /1) 24 (0/24) 5 (0/5) 0 0 0 3 (0/3) 
Regionalized-1 12 15 (3/12) 9 (7/2) 0 1 (1 /0) 1 (1/0) 2 (1 /1) 24 (0/24) 5 (0/5) 0 0 0 3 (0/3) 
Regionalized-2 11 12 26 (7/19) 22 (18/4) 0 1 (1/0) 2 (2/0) 4 (2/2) 29 (0/29) 6 (0/6) 0 0 0 3 (0/3) 
Regionalized-3 6 16 (1/15) 6 (3/3) 0 0 0 2 (0/2) 11 (0/11) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-4 7 6 15 (1/14) 6 (3/3) 0 0 0 2 (0/2) 10 (0/10) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-5 4 6 15 (1/14) 6 (3/3) 0 0 0 2 (0/2) 10 (0/10) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-6 2 16 (1/15) 6 (3/3) 0 0 0 2 (0/2) 11 (0/11) 2 (0/2) 0 0 0 1 (0/1) 
Regionalzied-7 2 16 (1/15) 6 (3/3) 0 0 0 2 (0/2) 11 (0/11) 2 (0/2) 0 0 0 1 (0/1) 
Centralized-1 1 16 (1/15) 6 (3/3) 0 0 0 2 (0/2) 11 (0/11) 2 (0/2) 0 0 0 1 (0/1) 
Centralized-2 1 16 (1/15) 6 (3/3) 0 0 0 2 (0/2) 11 (0/11) 2 (0/2) 0 0 0 1 (0/1) 
Centralized-3 7 1 15 (1/14) 6 (3/3) 0 0 0 2 (0/2) 10 (0/1 0) 2 (0/2) 0 0 0 1 (0/1) 
Centralized-4 7 1 15 (1/14) 6 (3/3) 0 0 0 2 (0/2) 10 (0/10) 2 (0/2) 0 0 0 1 (0/1) 
Centralized-5 1 1 15 (1/14) 6 (3/3) 0 0 0 2 (0/2) 10 (0/10) 2 (0/2) 0 0 0 1 (0/1) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values= total emissions (stationary-source emissions/mobile-source emission) 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-8.2-7. LLNL-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Sites Construction 
LLW Percent of Tons/Year 

Altematlvea T D General Conformltv Rule 111 

co N02 Pb PM10 S02 voe 
No Action 10" 6 .. . . - - - .. 

" 
Decentralized 16 . . .. - - - .. " 
ReQionalized-1 12 . . .. - - - .. 
Regionalized-2 11 12 

. .. . . - - - . . 
Regionalized-3 6 .. .. - - - . . 
Regionalized-4 7 6 . . -. - - - -. 
Reaionalized-5 4 6 .. . - - - - . -
Reaionalized-6 2 -. . . - - - . . 
Regionalzied-7 2 . . .. - - - . . 
Centralized-1 1 ... . . - - - . . 
Centralized-2 1 .. .. - - - . . 
Centralized-3 7 1 .. .. - - - . . 
Centralized-4 7 1 . . .. - - - . . 
Centralized-5 1 1 . . .. - - - .. 

Number of Sites 
Open,Uona & M1lnten1nce 

LLW Percent of Tons/Year Percent of NAAQS 
Altem ves T D Standard or Guideline (21 Concentnttlon (31 

C0(41 N02(4l Pb(4) PM10 (4) 502(4) VOC(41 co N02 Pb PM10 502 voe 
No Action 10·· 6 0 . 0 0 0 0 0 - - - - - -
Decentralized 16 0 0 0 0 0 0 - - - - - -
Reoionalized-1 12 0 0 0 0 0 0 - - - - - -
Reoionalized-2 11 12 0 1 0 1 0 0 0 0 0 0 0 0 
Reoionalized-3 6 0 ·~ 0 0 0 0 ' O - - - - - -
Reoionalized-4 7 6 ,, 0 ... 0 " 0 0 0 0 - - - - - -
Reoionalized-5 4 6 0 0 0 0 0 0 - - - - - -
Reoionalized'6 2 0 0 0 0 0 0 - - - - - -
Reoionalized-7 2 0 '" 0 0 0 0 0 - - - - - -
Centralized-1 1 0 0 0 0 0 0 - - - - - -
Centralized-2 1 C 0 . O ct 0 0 0 0 . - -- - - - -
Centralized-3 7 1 0 < 0 0 0 0 0 - - - - - -
Centralized..\ 7 1 0 0 0 0 0 0 - - - - - -
Centralized-5 1 1 0 "' 0 0 0 0 0 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Signifocant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
voe = volatile organic compounds. NAAOS = National Ambient Air Quality Standard. 
(1i ~•ki111~•~foi--.. ~~~~i!ie-~~nolapply .. .,. · ;,; 

(2) Percent of either PSO or GCR tons per yeer (tpy) limit as indicated by -pollutant foolnote. 
(3) The value presented is the highesl of all NAAOS averaging periods for that pollutant Stationary-source emissions for all 

alternatives are assumed to be negligible. 
14) Attainment area for this DOllutant, lherefore PSD increment levels are aDDlied. Values are for stationarv-source emissions onlv. 
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Table 11-8.2-8. LLNL-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sites Operations & Maintenance 

LLW Total Bromo- Carbon 1,2-
Alternatives T D Radio- dlchloro- Butyl Tetra- Chloro- Chloro- Chromium Olchloro-

nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cvanlde ethane lead 
No Action 10· · 6 0 . - -- -- -- -- -- - - -- . . .. . . 
Decentralized 16 0 . . . . .. . . . . .. .. -- . . .. . . 
Reaionalized-1 12 0 . . .. .. . . . . - . -- -- . . .. . . 
Reaionalized-2 11 12 13 .. . . .. .. .. .. . . . . . . .. . . 
Reoionalized-3 6 0 . . .. .. .. .. . . . . .. . . . . . . 
Reoionalized-4 7 6 0 .. .. . . .. - . -- . . .. . . .. . . 
Reoionalized-5 4 6 0 . . .. .. . . . . . . .. .. .. . . . . 
Reaionalized-6 2 0 . . . - . . . . . . . . .. .. . . .. .. 
Reoionalized-7 2 0 . . . . .. .. . . .. .. .. .. .. . . 
Centralized-1 1 0 .. . . . . . . .. .. . . .. .. . . . . 
Centralized-2 1 0 .. . . . . .. . . .. . . .. . . .. .. 
Centralized-3 7 1 0 .. . . . . . . . . .. . . .. . . .. . . 
Centralized-4 7 1 0 . . .. . . .. -- .. .. . . .. .. . . 
Centralized-5 1 1 0 .. . . .. .. . . .. . . . . .. .. . . 

Number of 

Sites Operations & Maintenance 

LLW 1,1,2,2- 1,2,2-Trlchloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1,1-Trllluoro- Trichloro- Trlchloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 10·· 6 .. . . . . . . .. . . . . .. . . . . 
Decentralized 16 . . .. .. .. . . . . . . .. .. .. 
Reaionalized-1 12 .. .. . . . . .. . . . . . . .. .. 
Renionalized-2 11 12 .. . . . . .. .. .. . . .. . . .. 
Reaionalized-3 6 . . . . .. . . . . . . .. .. .. . . 
Reaionalized-4 7 6 . . . . .. .. .. . . . . . . . . .. 
Reaionalized-5 4 6 .. . . .. . . .. .. .. . . .. . . 
Reaionalized-6 2 . . . . .. .. .. . . . . . . . . .. 
Reoionalized-7 2 . . .. . . .. . . .. .. . . . . . . 
Centralized-1 1 .. . . .. . . .. . . .. .. .. . . 
Centralized-2 1 .. . . . . . . . . . . .. . . . . . . 
Centralized-3 7 1 .. .. . . . . . . .. . . .. . . . . 
Centralized-4 7 1 -. .. .. . . .. .. . . .. .. . . 
Centralized-5 1 1 .. . . .. . . .. . . .. . . . . . . 
Notes: 
T = Treatment 
D = Disposal 
• • = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1% are shown as zeros. 
•• Ten sites use exislino facilities for Volume Reduction. 
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Table 11-8.2-9. LLNL-LLW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream %Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 10** 6 1224 1.4 -- 683 0.8 - - --
Decentralized 16 7036 8.1 - - 2958 3.4 - - --
Regionalized-1 12 7036 8.1 -- 2958 3.4 - - --
Regionalized-2 11 12 19972 23.0 -- 4025 4.6 - - --
Reqionalized-3 6 4156 4.8 - - 1592 1.8 - - - -
Reqionalized-4 7 6 4156 4.8 -- 1592 1.8 - - - -
Reqionalized-5 4 6 4156 4.8 - - 1592 1.8 - - - -
Reqionalized-6 2 4156 4.8 - - 1592 1.8 - - - -
Regionalized-7 2 4156 4.8 -- 1592 1.8 - - - -
Centralized-1 1 4156 4.8 - - 1592 1.8 - - --
Centralized-2 1 4156 4.8 - - 1592 1.8 - - - -
Centralized-3 7 1 4156 4.8 - - 1592 1.8 - - --
Centralized-4 7 1 4156 4.8 - - 1592 1.8 - - --
Centralized-5 1 1 4156 4.8 - - 1592 1.8 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by deep groundwater. Current water use= 87,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds and dry stream beds. 
** Ten sites use existing facilities for Volume Reduction. 
- - = Stream Flow is not considered for this alternative. 
See text for description of impacts if water is suoolied by the Hetch Hetchy Aqueduct. 
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Table 11-8.2-10. LLNL-LLW~Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 
Sites 

LLW T D Ac Ac Am Am Am C c, c, Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 

Alternatives ... 227 ,., 
"' ... .. "' "' "" ... , .. "' "' "' .. u 107 "' "' ... ,., 

No Action 10 .. 6 -- .. . . .. . . . . .. -- -- -- - · -- -- -- -- -- -· -- -· . . 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 
Reaionalized-4 7 6 
Reaionalized-5 4 6 
Reaionalized-6 2 
Reaional ized-7 2 
Centralized-1 1 
Centralized-2 1 
Centralized-3 7 
Centralized-4 7 
Centralized-5 

Number of 

Sites 

LLW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 .. "' "' 220 111 71 .. " 227 221 221 "' 232 , .. '" "' "" 
,,. .,, .. .., 

No Action 10·· 6 -· · - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- . . 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reoionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 
Reoionalized-4 7 6 
Reaionalized-5 4 6 
Reoionalized-6 2 
Reaionalized-7 2 
Centralized-1 1 
Centralized-2 1 
Centralized-3 7 1 
Centralized-4 7 1 
Centralized-5 1 1 
Notes: 
T = Treatment 
D = Disposal 
•• Ten sites use existing faciljties for Volume Reduction 
--= DiSl)Ol!,!ljS_llOt consi~r_ed_f__O[ this Altllmative. 
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Table Il-8.2-11. LLNL-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW o/o o/o 

Alternatives T D ROI Change in ROI 

Cost o/o Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 202 190 0.01 2.1 0.01 0.00 
Decentralized 16 360 423 0.03 4.7 0.01 0.01 
Regionalized-1 12 360 423 0.03 4.7 0.01 0.01 
Regionalized-2 11 12 524 616 0.04 6.8 0.01 0.02 
Reoional ized-3 6 189 222 0.01 2.5 0.00 0.01 
Reoional ized-4 7 6 189 222 0.01 2.5 0.00 0.01 
Reoional ized-5 6 189 222 0.01 2.5 0.00 0.01 
Reqionalized-6 2 189 222 0.01 2.5 0.00 0.01 
Reqionalized-7 2 189 222 0.01 2.5 0.00 0.01 
Centralized-1 1 189 ·222 0.01 2.5 0.00 0.01 
Centralized-2 1 189 222 0.01 2.5 0.00 0.01 
Centralized-3 7 1 189 222 0.01 2.5 0.00 0.01 
Centralized-4 7 1 189 222 0.01 2.5 0.00 0.01 
Centralized-5 1 1 189 222 0.01 2.5 0.00 0.01 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline 
** Ten sites use existing facilities for Volume Reduction. 
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Table Il-8.2-12. LLNL-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Emplovment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 10** 6 1.0 0.01 1224 0.05 683 0.04 0.12 0.12 53 1 
Decentralized 16 5.3 0.07 7036 0.28 2958 0.18 0.75 0.79 c'.,l' 168 2 
Regionalized-1 12 5.3 0.07 7036 0.28 2958 0.18 0.75 0.79 168 2 
Reqionalized-2 11 12 10.0 0.13 19972 0.80 4025 0.24 1.05 1.05 340 4 
Regionalized-3 6 3.6 0.05 4156 0.16 1592 0.09 0.42 0.45 114 1 
Regionalized-4 7 6 3.6 0.04 4156 0.15 1592 0.09 0.42 0.45 114 1 
Regionalized-5 4 6 3.6 0.04 4156 0.15 1592 0.09 0.42 0.45 114 1 
Regionalized-6 2 3.6 0.04 4156 0.16 1592 0.09 0.42 0.45 114 1 
Regionalized-7 2 3.6 0.04 4156 0.16 1592 0.09 0.42 0.45 114 1 
Centralized-1 1 3.6 0.04 4156 0.16 1592 0.09 0.42 0.45 114 1 
Centralized-2 1 3.6 0.04 4156 0.16 1592 0.09 0.42 0.45 114 1 
Centralized-3 7 1 3.6 0.04 4156 0.15 1592 0.09 0.42 0.45 114 1 
Centralized-4 7 1 3.6 0.04 4156 0.15 1592 0.09 0.42 0.45 114 1 
Centralized-5 1 1 3.6 0.04 4156 0.15 1592 0.09 0.42 0.45 114 1 
Notes: 
T = Treatment 
D = Disposal 
GPD = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1994 Site Employment. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-8.2-13. LLNL-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 229 8 27 181 13 229 0 0 
Decentralized 16 408 36 68 224 80 183 0 225 
Regionalized-1 12 408 36 68 224 80 183 0 225 
Regionalized-2 11 12 593 56 162 332 42 282 0 311 
Regionalized-3 6 214 17 58 117 22 214 0 0 
Regionalized-4 7 6 214 17 58 117 22 214 0 0 
Regionalized-5 4 6 214 17 58 117 22 214 0 0 
Regionalized-6 2 214 17 58 117 22 214 0 0 
Regionalized-7 2 214 17 58 117 22 214 0 0 
Centralized-1 1 214 17 58 117 22 214 0 0 
Centralized-2 1 214 17 58 117 22 214 0 0 
Centralized-3 7 1 214 17 58 117 22 214 0 0 

Centralized-4 7 1 214 17 58 117 22 214 0 0 
Centralized-5 1 1 214 17 58 117 22 214 0 0 
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.8.3 LLNL TRUW 

Twelve tables immediately following portray the impacts of TRUW at LLNL. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. LLNL-TRUW-Treatment: Estimated Number of Fatalities 11-8.3-1 8-32 
2. LLNL-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-8.3-2 8-33 
4. LLNL-TRUW-Treatment: MEI Probability of Cancer Fatality 11-8.3-3 8-34 
5. LLNL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 11-8.3-4 8-35 
6. LLNL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 11-8.3-5 8-36 
7. LLNL-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 11-8.3-6 8-37 
8. LLNL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 11-8.3-7 8-38 
9. LLNL-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-8.3-8 8-39 
10. LLNL-TRUW-Impacts on Water Resources Due to Increased Water Use 11-8.3-9 8-40 
13. LLNL-TR UW-Socioeconomic Impacts for Treatment 11-8 .3-10 8-41 
14. LLNL-TRUW-Infrastructure Impacts for Treatment 11-8.3-11 8-42 
15. LLNL-TRUW-Cost 11-8.3-12 8-43 
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Table 11-8.3-1. LLNL-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offsite Noninvolved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC 7.1 E-06 3.0E-02 1.1 E-06 5.3E-08 
Decentralized *** 16 5 WIPPWAC 5.6E-04 1.1E-01 3.5E-06 1.?E-07 
Regionalized-1 5 2 Reduce Gas 5.?E-04 5.6E-02 3.6E-06 1.8E-07 
Regionalized-2 5 2 LOR 5.?E-04 5.6E-02 3.6E-06 1.8E-07 
Regionalized-3 3 2 LOR 5.?E-04 5.6E-02 3.6E-06 1.8E-07 
Centralized WIPP 2 LOR 5.?E-04 5.6E-02 3.6E-06 1.8E-07 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

1 O sites, then to WIPP. 

VOLUME II 8-32 



Site Data Tables Volume II 

Table 11-8.3-2. LLNL-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offsite Population Noninvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard ,toerson-rem) Incidence Incidence Effects lr><•rson-reml Incidence Incidence Effects '""rson-rem) Incidence Incidence Effects 
No Action•• 16 5 WIPPWAC 2.2E-03 3.7E-06 1.4E-08 2.2E-07 1.1E-04 1.SE-07 3.4E-09 1.1E-08 1.SE-02 2.5E-05 2.6E-07 1.1E-06 
Decentralized ... 16 5 WIPPWAC 6.9E-03 1.2E-05 1.3E-07 6.9E-07 3.4E-04 5.SE-07 3.0E-08 3.4E-08 1.4E+00 1.9E-03 8.SE-07 8.4E-05 
Reaionalized-1 5 2 Reduce Gas 7.3E-03 1.2E-05 2.2E-07 7.3E-07 3.6E-04 6.1E-07 5.2E-08 3.6E-08 1.4E+00 2.0E-03 1.9E-06 8.6E-05 
Reaionalized-2 5 2 LDR 7.3E-03 1.2E-05 2.2E-07 7.3E-07 3.6E-04 6.1E-07 5.2E-08 3.6E-08 1.4E+00 2.0E-03 1.9E-06 8.6E-05 

Reaionalized-3 3 2 LDR 7.3E-03 1.2E-05 2.2E-07 7.3E-07 3.6E-04 6.1E-07 5.2E-08 3.6E-08 1.4E+00 2.0E-03 1.9E-06 8.6E-05 
Centralized WIPP 2 LDR 7.3E-03 1.2E-05 2.2E-07 7.3E-07 3.6E-04 6.1E-07 5.2E-08 3.6E-08 1.4E+00 2.0E-03 1.9E-06 8.6E-05 
Notes: 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = Treatment 
D = Disposal 
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Table Il-8.3-3. LLNL-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non Involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probabilitv Probabilitv 
No Action** 16 5 WIPPWAC 1.BE-11 1.BE-11 
Decentralized*** 16 5 WIPPWAC 5.7E-11 5.7E-11 
Regionalized-1 5 2 Reduce Gas 5.9E-11 6.0E-11 
Regionalized-2 5 2 LOR 5.9E-11 6.0E-11 
Regionalized-3 3 2 LOR 5.9E-11 6.0E-11 
Centralized WIPP 2 LOR 5.9E-11 6.0E-11 
Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-8.3-4. LLNL-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 

Number of Offsite Population MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treat Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat STD (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action** 16 5 WIPPWAC 3.6E-08 6.0E-11 3.1E-13 3.6E-12 3.6E-08 6.1 E-11 9.9E-13 3.6E-12 
Decentralized *** 16 5 WIPPWAC 1.1 E-07 1.9E-10 2.8E-12 1.1 E-11 1.2E-07 2.0E-10 8.9E-12 1.2E-11 
Regionalized-1 5 2 Reduce Gas 1.2E-07 2.0E-10 4.8E-12 1.2E-11 1.2E-07 2.0E-10 1.SE-11 1.2E-11 
Reoionalized-2 5 2 LOR 1.2E-07 2.0E-10 4.8E-12 1.2E-11 1.2E-07 2.0E-10 1.SE-11 1.2E-11 
Regionalized-3 3 2 LOR 1.2E-07 2.0E-10 4.8E-12 1.2E-11 1.2E-07 2.0E-10 1.SE-11 1.2E-11 
Centralized WIPP 2 LOR 1.2E-07 2.0E-10 4.8E-12 1.2E-11 1.2E-07 2.0E-10 1.SE-11 1.2E-11 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
MEI = Maximally Exposed Individual 
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Table 11-8.3-5. LLNL-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offsite Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC 2.6E-11 8.2E-11 2.6E-06 
Decentralized*** 16 5 WIPPWAC 1.SE-10 4.SE-10 5.SE-06 
ReQionalized-1 5 2 Reduce Gas 2.2E-10 6.9E-10 2.1E-05 
Reqionalized-2 5 2 LOR 2.2E-10 6.9E-10 2.1E-05 
ReQionalized-3 3 2 LOR 2.2E-10 6.9E-10 2.1E-05 
Centralized WIPP 2 LOR 2.2E-10 6.9E-10 2.1E-05 
Notes: 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. The hazard 

quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational threshold 
limits. 
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Table 11-8.3-6. LLNL-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Numberoi 

Sites 

TRUW CH RH Treat Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives Treat Treat STD co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC - - - - - - - - - - - - 3 (0/3) 1 (0/1) 0 0 0 0 
Decentralized*• 16 5 WIPPWAC 13 (2/11) 7 (5/2) 0 0 0 1 (0/1) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-1 5 2 Reduce Gas 9 (0/9) 3 (1/2) 0 0 0 1 (0/1) 6 (0/6) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-2 5 2 LDR 20 (2/18) 10 (6/4) 0 0 1 (1/0) 3 (1 /2) 6 (0/6) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-3 3 2 LDR 20 (2/18) 10 (6/4) 0 0 1 ( 1 /0) 3 (1/2) 6 (0/6) 2 (0/2) 0 0 0 1 (0/1) 
Centralized WIPP 2 LDR 20 (2/18) 10 (6/4) 0 0 1 (1/0) 3 (1/2) 6 (0/6) 2 (0/2) 0 0 0 1 (0/1) 
Notes: 
Emissions <1 ton per year are shown as zeros. voe = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission) 
(3) Values = total emissions (stationary-source emissions/ mobile-source emission) 
** For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storaqe at 10 sites, then to WIPP. 
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Table 11-8.3-7. LLNL-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Tons/Year 

Alternatives CH RH Treatment General Conformity Rule (1) 

Treat Treat Standard co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC -- - - - - - - -- - -
Decentralized 16 5 WIPPWAC - - - - - - - - - - - -
Reqionalized-1 5 2 Reduce Gas - - - - - - - - - - --
Reoionalized-2 5 2 LOR - - - - - - - - -- - -
Regionalized-3 3 2 LOR - - - - - - - - -- - -
Centralized WIPP 2 LOR -- - - -- -- -- --

Number of Operations & Maintenance 

TRUW Sites Percent of TonsNear Percent of NAAQS 

Alternatives CH RH Treat Standard or Guideline (2) Concentration (3) 

Treat Treat STD CO(4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4) co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC 0 0 0 0 0 0 - - - - - - - - - - - -
Oecentral zed 16 5 WIPPWAC 0 0 0 0 0 0 - - - - - - - - - - - -
Regional ized-1 5 2 Reduce Gas 0 0 0 0 0 0 - - - - - - - - - - - -
Regional ized-2 5 2 LOR 0 0 0 0 0 0 - - - - - - - - - - - -
Regional ized-3 3 2 LOR 0 0 0 0 0 0 - - - - - - - - - - - -
Centralized WIPP 2 LOR 0 0 0 0 0 0 - - - - - - - - - - - -
Notes: 

Percentages <1 % are shown as zeros . PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 

CO= carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) LLNL is m an attainment area for all criteria pollutants, therefore the GCR does not apply. 

(2) Percent f either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 

(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for all alternatives assumed to be negligible. 

(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 

••• In Decentral ized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 1 O sites, then to WIPP 
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Table 11-8.3-8. LLNL-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Treat Treat Standard nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action** 16 5 WIPP-WAC 0 -- - - - - 0 0 -- - - - - -- - - - -
Decentralized*** 16 5 WIPP-WAC 0 - - - - - - 0 0 - - - - - - - - - - - -
Regionalized-1 5 2 Reduce Gas 0 - - -- -- 0 0 - - - - - - - - - - - -
Regionalized-2 5 2 LDR 0 - - - - - - 0 0 - - - - -- - - - - - -
Regionalized-3 3 2 LDR 0 - - - - - - 0 0 - - - - - - - - - - - -
Centralized WIPP 2 LDR 0 - - - - - - 0 0 - - - - - - - - - - - -

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2-Trichloro, 1, 1, 1- 1,1,2- Triochloro-

Alternatives CH RH Treat Methylene Tetrachloro- 1,1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Treat Treat STD Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 

No Action** 16 5 WIPP-WAC 0 0 - - -- - - 0 0 - - - - - -
Decentralized*** 16 5 WIPP-WAC 0 0 - - - - - - 0 0 - - - - - -
Regionalized-1 5 2 Reduce Gas 0 0 - - - - -- 0 0 - - - - - -
Regionalized-2 5 2 LOR 0 0 - - - - - - 0 0 - - - - - -
Regionalized-3 3 2 LOR 0 0 -- - - -- 0 0 - - - - - -
Centralized WIPP 2 LOR 0 0 - - - - - - 0 0 - - -- --
Notes: 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP to assumed, for all other alternatives, disposal at WIPP is assumed. 

*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentages <1% are shown as zeros. CH= contact handled. RH= remote handled. 
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Table II-8.3-9. LLNL-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPO Use Flow GPO Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - - - 898 1.0 - - - -
Decentralized*** 16 5 WIPPWAC 2455 2.8 - - 1345 1.5 - - - -
Regionalized-1 5 2 Reduce Gas 2455 2.8 - - 809 0.9 - - - -
Regionalized-2 5 2 LOR 2455 2.8 - - 809 0.9 - - - -
Regionalized-3 3 2 LOR 2455 2.8 - - 809 0.9 - - - -
Centralized WIPP 2 LOR 2455 2.8 - - 809 0.9 -- - -
Notes: 
Water supplied by deep groundwater. Current water use= 87,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds and dry stream beds. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 1 O sites, then to WIPP. 
- - = Sream Flow and Waste Water Stream Flow are not considered for this site. 
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Table 11-8.3-10. LLNL-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 77 72 0.09 0.8 0.03 0.00 
Decentralized*** 16 5 WIPPWAC 207 244 0.29 2.7 0.11 0.01 
Reaionalized-1 5 2 Reduce Gas 167 196 0.23 2.2 0.09 0.00 
Reaionalized-2 5 2 LDR 257 303 0.36 3.3 0.13 0.01 
Reaionalized-3 3 2 LDR 257 303 0.36 3.3 0.13 0.01 
Centralized WIPP 2 LDR 257 303 0.36 3.3 0.13 0.01 
Notes: 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites then transferred to interim storage at 10 sites, then to WIPP. 
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Table Il-8.3-11. LLNL-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 
No Action** 16 5 WIPPWAC 0 0.00 898 0.04 898 0.05 0.1 0.10 0 0.00 
Decentralized*** 16 5 WIPPWAC 1.6 0.02 2455 0.10 1345 0.08 0.21 0.21 123 1.40 
Regionalized-1 5 2 Reduce Gas 1.6 0.02 2455 0.10 809 0.05 0.21 0.21 106 1.20 
Regionalized-2 5 2 LDR 1.6 0.02 2455 0.10 809 0.05 0.21 0.21 199 2.30 
ReQionalized-3 3 2 LDR 1.6 0.02 2455 0.10 809 0.05 0.21 0.21 199 2.30 
Centralized WIPP 2 LDR 1.6 0.02 2455 0.10 809 0.05 0.21 0.21 199 2.30 
Notes: 
GPD = Gallons per Day 
MW = Mega atts Electric 
FTE = Full Time Equivalent 
(1) Based on 1990 Site Employment. 
•• For No Acbon Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storaQe at 10 sites, then to WIPP. 
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Table 11-8.3-12. LLNL-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (Millions) (Millions) (Millions) & Maintenance & Decommissioning Characterization (Millions) (Millions) 

(2) (1) (Millions) (Millions) (Millions) 
No Action** 16 5 WIPP-WAC 87 0 0 73 14 0 74 12 
Decentralized*** 16 5 WIPP-WAC 234 17 63 132 21 0 221 14 
Reaionalized-1 5 2 Reduce Gas 188 15 54 109 10 0 188 0 
Reaionalized-2 5 2 LDR 291 27 107 145 13 0 291 0 
Reaionalized-3 3 2 LDR 291 27 107 145 13 0 291 0 
Centralized WIPP 2 LDR 291 27 107 145 13 0 291 0 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) applied: treat to WIPP Waste Acceptance Criteria (WIPP WAC) treat for reduced aas aeneration (Reduce Gas) treat to Land Disposal Restrictions (LDR) . 
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11.9.0 NTS 

NTS currently is custodian of significant volumes of LLMW, LLW, and TRUW. Each of the waste types is treated independently in the following sections. 

11.9.1 NTS LLMW 

Fifteen tables immediately following portray the impacts of LLMW at NTS. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

Description 

NTS-LLMW-Treatment and Disposal: Estimated Number of Fatalities 
NTS-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
NTS-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
NTS-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 
NTS-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
NTS-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 
NTS-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 
NTS-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 
NTS-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. NTS-LLMW-Impacts on Water Resources Due to Increased Water Use 
11. NTS-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Contact-Handled) 
12. NTS-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Contact-Handled) 
13. NTS-LLMW-Socioeconomics Impacts for Treatment and Disposal 
14. NTS-LLMW-Infrastructure Impacts for Treatment and Disposal 
15. NTS-LLMW-Cost 
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Table II-9.1-1. NTS-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - 1.2E-02 2.7E-02 5.8E-06 1.SE-05 -- - -
Decentralized 37 16 1.4E-02 9.9E-02 7.9E-07 2.1E-06 1.3E-02 1.4E-02 
Regionalized-1 11 12 2.9E-03 4.6E-02 6.4E-09 8.7E-09 7.8E-06 2.4E-04 
Regionalized-2 7 6 2.9E-03 4.6E-02 6.4E-09 8.7E-09 -- --
Regionalized-3 7 1 2.9E-03 4.6E-02 6.4E-09 8.7E-09 3.9E-01 8.4E-02 
Regionalized-4 4 6 2.9E-03 4.6E-02 6.4E-09 8.7E-09 -- - -
Centralized 1 1 2.9E-03 4.6E-02 6.4E-09 8.7E-09 - - --
Notes: 
T = Treatment 
D = Disposal 
--= Treatment and/or disposal is not considered for this Alternative. 
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Table Il-9.1-2. NTS-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Po >ulatlon Nonlnvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
loerson-rem) Incidence Incidence Effects (oerson-rem) Incidence Incidence Effects (oerson-reml Incidence Incidence Effects 

No Action 3 . 1.;tt:-02 2.0E-05 4.7E-08 1.2E-06 3.1E-02 5.2E-05 6.2E-07 3.1E-06 3.0E+01 4.2E-02 4.SE-07 1.8E-03 
Decentralized 37 16 1.6E-03 2.7E-06 2.1E-09 1.6E-07 4.1E-03 7.0E-06 2.BE-08 4.1E-07 3.4E+01 4.8E-02 5.4E-05 2.1E-03 
Regionalized -1 11 12 1.3E-05 2.2E-08 1.5E-11 1.3E-09 1.7E-05 3.0E-08 2.1E-10 1.7E-09 7.2E+OO 1.0E-02 2.0E-07 4.4E-04 
Regionalized-2 7 6 1.3E-05 2.2E-08 1.5E-11 1.3E-09 1.7E-05 3.0E-08 2.1E-10 1.7E-09 7.2E+OO 1.0E-02 2.0E-07 4.4E-04 
Reciionalized-3 7 1 1.3E-05 2.2E-08 1.SE-11 1.3E-09 1.7E-05 3.0E-08 2.1E-10 1.7E-09 7.2E+OO 1.0E-02 2.0E-07 4.4E-04 
Reciionalized-4 4 6 1.3E-05 2.2E-08 1.SE-11 1.3E-09 1.7E-05 3.0E-08 2.1E-10 1.7E-09 7.2E+OO 1.0E-02 2.0E-07 4.4E-04 
Centralized 1 1 1.3E-05 2.2E-08 1.5E-11 1.3E-09 1.7E-05 3.0E-08 2.1E-10 1.7E-09 7.2E+OO 1.0E-02 2.0E-07 4.4E-04 
Notes: 
T = Treatment 
D = Disposal 
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Table Il-9.1-3. NTS-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - - - - - - -
Decentralized 37 16 3.2E+01 4.SE-02 1.9E-03 
Reaionalized-1 11 12 2.0E-02 2.7E-05 1.2E-06 
Regionalized-2 7 6 -- -- --
Regionalized-3 7 1 k 9.8E+02 1.4E+00 5.9E-02 
Regionalized-4 4 6 -- -- --
Centralized 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-9.1-4. NTS-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Number of Offsite Non involved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatality Probability 
No Action 3 - 1.5E-09 '· 7.1E-08 - -
Decentralized 37 16 2.0E-10 9.6E-09 <9.9E-14 
Regionalized-1 11 12 1.6E-12 ,; 4.0E-11 <9.9E-14 
Regionalized-2 7 6 1.6E-12 4.0E-11 -,-
Regionalized-3 7 1 1.6E-12 4.0E-11 I < <9.9E-14 
Regionalized-4 4 6 1.6E-12 4.0E-11 --
Centralized 1 1 1.6E-12 4.0E-11 - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Treatment and/or disposal is not considered under the Alternative 
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Table 11-9.1-5. NTS-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disoosal 

"'"• Hypo~ Farm Faml~ ,;"i~f(; 1:1, 
,,; "· Ufetlme MEI" 

1,,.;; 
Number of Offsite Population MEI Noninvolved Worker MEI h Most 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Che ical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probability Probability Probability (rem) Probability Probability Probability (rem) Probability Probability Probability 

No Action 3 . 3,0E-06 "' 5.1E-09 1.2E-11 3.0E-10 1.4E-04 2.4E-07 2.6E-09 1 .. 4E-08 .. .. . . .. 
Decentralized 37 16 C 4.1E-07 ,, 6.9E-10 6,3E·13 4.1E·11 1.9E·06 3.3E-08 1.2E-10 1.9E-09 " <9.9E·14 , <9.9E·14 2.0E-06 <9.9E•14 

Regionalized-1 11 12 3.2E-09 5.4E-12 <9.9E-14 3.2E-13 8.0E-08 1.4E-10 8.6E-13 8.0E-12 <9.9E·14 <9.9E·14 2.0E-06 <9.9E·14 

Regionalized-2 7 6 lei 3.2E-09 5.4E-12 <9.9E-14 3.2E-13 8.0E-08 1.4E-10 8.6E-13 8.0E-12 . . . . . . .. 
Regionalized-3 7 1 3.2E-09 , 5.4E-12 <9.9E-14 3.2E-13 8.0E-08 1.4E-10 8.6E·13 8.0E-12• <9.9E-14 <9.9E-14 2.0E-06 <9.9E-14 

Regionalized-4 4 6 ', 3.2E-09 ' 5.4E-12 <9.9E-14 3.2E-13 8.0E-08 1.4E-10 8.6E-13 8.0E-12 
. 

. .. .. . . .. 
Centralized 1 1 I& ·s.2E-09 5.4E-12 <9.9E-14 3.2E-13 8.0E-08 1.4E-10 8.6E-13 8.0E-12 . . . . . . . . 
Notes: 

T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 

- - = Treatment and/or disposal is not considered for this alternative. ·-• The values for NTS overestimate potential risks because the travel time through the vadose zone to the aquifer has been estimated •· 

from field-measured properties to be more than 2 million veers. !i X 
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Table 11-9.1-6. NTS-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 2.4E-09 5.2E-07 '¼ 1.2E-06 - -
Decentralized 37 16 3.0E-10 6.6E-08 2.0E-04 2.3E-02 
Regionalized-1 11 12 1.1E-12 2.3E-10 8.6E-07 1.0E-03 
Regionalized-2 7 6 1.1E-12 2.3E-10 8.6E-07 --
Regionalized-3 7 1 1.1E-12 ."\ 2.3E-10 8.6E-07 8.1E-01 
Regionalized-4 4 6 1.1E-12 2.3E-10 8.6E-07 -- ;s· 

Centralized 1 1 1.1E-12 2.3E-10 8.6E-07 - -
Notes: 
T = Treatment 
D = Disposal 
- - = Treatment and/or Disposal is not considered for this alternative. 
MEI = Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table 11-9.1-7. NTS-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

LLMW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 3 - 25(18/7) 48 (47/1) 0 4 (4/0) '4 (4/0) 6 (5/1) 3 (0/3) 2 (1/1) 0 0 0 0 

Decentralized 37 16 94 (64/30 172 (166/6) 0 13 (13/0) 16 (16/0) 20 (16/4) 21 (1/20) 8 (4/4) 0 1 (1/0) 0 2 (0/2) 
Reqionalized-1 11 12 26 (12/14 33 {30/3) 0 2 (2/0) 3 (3/0) 5 (3/2) 9 (0/9) 2 (0/2) 0 0 0 1 (0/1) 
Reqionalized-2 7 6 25 (12/13 33 (30/3) 0 2 (2/0) 3 (3/0) 5 (3/2) 8 (0/8) 2 (012) 0 0 0 1 (0/1) 
Reqionalized-3 7 1 73 (41/32 112 (106/6) 0 8 (8/0) 10 (10/0) 14 (10/4) 39 (0/39) 8 (0/8) 0 0 0 5 (0/5)' 
Reqionalized-4 4 6 25 (12/13 33 (30/3) 0 2 (2/0) 3 (3/0) 5 (3/2) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Centralized 1 1 25 (12/13 33 (30/3) 0 2 (2/0) 3 (3/0) 5 (3/2) 8 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values= total emissions (stationary-source emissions/ mobile-source emission). 
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Table 11-9.1-8. NTS-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General Conformity Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - 25,(18/7) - - -- 4 4/0)- - - - -
Decentralized 37 16 94 (64/30) - - - - 13 (13/0) - - - -
Regionalized-1 11 12 26 (12/14) - - - - 2 2/0) - - - -
Regionalized-2 7 6 25 (12/13) - - - - 2 2/0) - - - -
Regionalized-3 7 1 73 (41/32) - - - - 8 8/0) - - - -
Reoionalized-4 4 6 25 (12/131 - - - - 2, 2/0) -- - -
Centralized 1 1 25 (12/13) - - - - 2 2/0) - - - -

Number of Operations & Maintenance 

LLMW Sites Percent of Tona/Year Percent of NAAQS 

Alternatives T D Standard or Guldeline (2) Concentration (3) 

CO(5) NO2(4) Pb(4) PM10 (5) SO2(4) VOC(4) co NO2 Pb PM10 SO2 voe 
No Action 3 - 313/0} 2 0 0 0 0 -- -- -- -- -- - -
Decentralized 37 16 2111/20) 10 0 1 (1/0) 0 .::: 1 (1/0) 0 0 0 0 0 0 
Regionalized-1 11 12 9 (0/9) 0 0 0 0 0 - - -- -- -- - - . -
Regionalized-2 7 6 8 (0/8) 0 0 0 0 0 -- -- -- -- -- - -
Regionalized-3 7 1 3!1 (0/39) 1 0 0 0 0 -- -- -- -- -- - -
Regionalized-4 4 6 . 8 (0/8) 0 0 0 0 0 - - - - -- -- -- --
Centralized 1 1 8 (0/8) 0 0 0 0 0 -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Confonnity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) GCR de minimus levels are applied, since PSD regulations are not applicable to construction activities. Values = % of total emissions 

(% of equipment emissions I% of worker vehicles emission). 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions are assumed to be 

negligible for all but the Decentralized Alternative. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonattainment area for this pollutant, therefore GCR de minimus levels are applied. Values = % of total emissions (% of 

stationary-source emissions I% of mobile-source emissions) 
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Table 11-9.1-9. NTS-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 - 0 0 0 -- - - 0 - - - - 0 0 0 0 
Decentralized 37 16 0 0 0 - - - - 0 -- - - 0 0 0 0 
Regionalized-1 11 12 0 0 0 -- -- 0 - - - - 0 0 0 0 
Regionalized-2 7 6 0 0 0 - - - - 0 -- -- 0 0 0 0 
Regionalized-3 7 1 0 0 0 - - - - 0 - - - - 0 0 0 0 
Regionalized-4 4 6 0 0 0 - - - - 0 - - - - 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 - - - - 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1, 1,2,2- 1,2,2-Trichloro, 1, 1, 1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - - - 0 0 0 - - 0 0 0 - - - -
Decentralized 37 16 - - 0 0 0 - - 0 0 0 - - - -
Reqionalized-1 11 12 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-2 7 6 - - 0 0 0 - - 0 0 0 - - - -
Reqionalized-3 7 1 - - 0 0 0 - - 0 0 0 -- - -
Regionalized-4 4 6 - - 0 0 0 - - 0 0 0 - - - -
Centralized 1 1 - - 0 0 0 - - 0 0 0 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentaqes <1 % are shown as zeros. 
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Table 11-9.1-10. NTS-LLMW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 3 - 17 781 1.3 - - 775 0.1 - - - -
Decentralized 37 16 52726 3.9 -- 18 706 1.4 - - - -
Reaionalized-1 11 12 6.690 0.5 - - 'k 939 0.1 - - - -
Reciionalized-2 7 6 6593 0.5 - - 936 0.1 - - - -
Reciionalized-3 7 1 32155 2.4 - - 8685 0.6 - - - -
Reciionalized-4 4 6 6593 0.5 - - 936 0.1 - - - -
Centralized 1 1 6593 0.5 - - 936 0.1 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by groundwater. Current water use= 1,367,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
- - = Treatment and/or Disposal is not considered for this alternative, but where treatment and/or disposal is considered 
stream flow and waste water stream flow are not considered for this site. 
<0.1 indicates that the oercentacie is less than 0.1 %. 
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Table 11-9.1-11. NTS-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T 0 Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Number of 

Sites 

LLMW T 0 Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
- - = No disposal at this site for this alternative. 
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Table Il-9.1-12. NTS-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled)3 

LLMW T D Carbon 

Volume II 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 50 .. 0 0 0 0 
Regionalized-1 11 12 0 0 0 1 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 3000 0 1 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 
Centralized 1 1 -- -- -- -- -- -- -- --

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 
No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 10 0 0 40 0 0 0 
Regionalized-1 11 12 10 0 0 40 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 
Regionalized-3 7 1 1000 0 0 4000 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 
Centralized 1 1 -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
" --" = No disposal at this site for this alternative. 
a The values for NTS overestimate potential risks since the travel time through the vadose zone to the aquifer has been 
estimated from field-measured properties to be over 2 million years. 
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Table 11-9.1-13. NTS-LLMW-Socioeconomics Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % 

Sites ROI % ROI 

LLMW Cost Annual % Annual Annual Change in Population 

Alternatives T D (Millions) Jobs Change in Income Annual Increase 

(1) ROI (2) (Millions) (1) Income (2) 
No Action 3 - 67 80 0.02 0.8 <0.01 0.01 
Decentralized 37 16 417 407 0.09 4.6 0.03 0.04 
Regionalized-1 11 12 172 168 0.04 1.9 0.01 0.02 
Regionalized-2 7 6 161 156 0.03 1.8 0.01 0.02 
Regionalized-3 7 1 620 605 0.13 6.8 0.05 0.07 
Regionalized-4 4 6 161 156 0.03 1.8 0.01 0.02 
Centralized 1 1 161 156 0.03 1.8 0.01 0.02 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline 
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Table 11-9.1-14. NTS-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Employment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 3 - 7.1 0.001 17 781 0.64 775 0.23 2.57 8.55 210 3 
Decentralized 37 16 25.2 0.003 52 725 1.90 9 352 2.77 6.52 14.30 235 3 
Regionalized-1 11 12 5.8 0.0009 6 593 0.24 939 0.28 0.46 1.54 102 1 
Reoionalized-2 7 6 20.5 0.0009 6 593 0.24 936 0.28 0.46 1.54 102 1 
Regionalized-3 7 1 20.5 0.0032 32155 1.16 8,685 2.57 2.34 7.80 249 4 
Regionalized-4 4 6 5.7 0.0009 6593 0.24 936 0.28 0.46 1.54 102 1 
Centralized 1 1 5.7 0.0009 6593 0.24 936 0.28 0.46 1.54 102 1 
Notes: 
(1) T is defined as Treatment, D is defined as Disposal 
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Table Il-9.1-15. NTS-LLMW-Cost 

Number of Cost by Life-Cycle Component 1) Cost by Functional Area (1) 

Sites Total 
LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 

Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 
(1) (Millions) (Millions) 

No Action 3 120 'I' " 10 " 35 72 
,, ,, 

3 64 56 0 -
Decentralized 37 16 472 "11 45 .- 150 + 252 25 419 0 · 1• 55 ~ 
Reaionalized-1 11 12 194 17 68 99 10 182 0 12 
Reaionalized-2 7 6 182 17 62 94 /c 9 :~ 182 0 0 ' 

Reaionalized-3 7 1 702 60 122 439 81 182 0 520 
Reaionalized-4 4 6 182 , 17 62 94 9 182 0 0 
Centralized 1 1 182 17 62 94 9 182 0 0 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.9.2 NTS LLW 

Thirteen tables immediately following portray the impacts of LLW at NTS. These tables are presented as follows: 

Impact Category 

No. 

I. 
2. 
3. 
4. 
5. 

7 . 
8. 
9. 

Description 

NTS-LL W-Treatment and Disposal: Estimated Number of Fatalities 
NTS-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
NTS-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
NTS-LLW-Treatment and Disposal : MEI Probability of Cancer Fatality 
NTS-LL W-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
NTS- LLW-Emissions in Tons per Year of Criteria Air Pollutants 
NTS- LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
NTS-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. NTS-LLW-Impacts on Water Resources Due to Increased Water Use 
11 . NTS- LL W-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. NTS- LL W-Socioeconomic Impacts for Treatment and Disposal 
14. NTS- LLW-Infrastructure Impacts for Treatment and Disposal 
15 . NTS- LL W-Cost 
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Table 11-9.2-1. NTS-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 3.6E-04 5.1E-03 1.3E-12 3.0E-12 1.6E-02 1.9E-01 
Decentralized 16 3.0E-04 6.2E-03 1.4E-12 3.2E-12 4.4E-04 1.4E-02 
Reoionalized-1 12 3.0E-04 6.2E-03 1.4E-12 3.2E-12 4.4E-04 1.4E-02 
Reqionalized-2 11 12 3.0E-04 1.3E-02 1.6E-12 3.6E-12 1.2E-04 3.7E-03 
Reaionalized-3 6 3.0E-04 6.2E-03 1.4E-12 3.2E-12 3.6E-02 4.4E-02 
Reaionalized-4 7 6 3.0E-04 1.3E-02 1.6E-12 3.6E-12 7.6E-03 1.SE-02 
Reoionalized-5 4 6 3.0E-04 1.3E-02 1.6E-12 3.6E-12 7.6E-03 1.SE-02 
Reoionalized-6 2 3.0E-04 1.3E-02 1.6E-12 3.6E-12 - - - -
Reaionalized-7 2 3.0E-04 6.2E-03 1.4E-12 3.2E-12 8.1E-01 2.4E-01 
Centralized-1 1 3.0E-04 1.3E-02 1.6E-12 3.6E-12 -- - -
Centralized-2 1 3.0E-04 6.2E-03 1.4E-12 3.2E-12 2.2E+00 6.1E-01 
Centralized-3 7 1 3.0E-04 1.3E-02 1.6E-12 3.6E-12 - - - -
Centralized-4 7 1 3.0E-04 1.3E-02 1.6E-12 3.6E-12 1.6E+00 4.0E-01 
Centralized-5 1 1 3.0E-04 1.3E-02 1.6E-12 3.6E-12 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Treatment and/or disposal is not considered under the alternative 
** Ten sites use existing facilities for Volume Reduction 
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Table 11-9.2-2. NTS-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

. .. 

Number of ; 

Sites Offslte Population Noninvolved Worker WM Workers 
LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 
(oerson-rem) Incidence Effects {person-rem) Incidence Effects (person-rem) Incidence Effects 

No Action 10** 6 2.6E-09 4.5E-12 2.6E-13 6.0E-09 1.0E-11 6.0E-13 9.0E-01 1.3E-03 5.4E-05 
Decentralized 16 2.9E-09 4.9E-12 2.9E-13 6.4E-09 1.1E-11 6.4E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-1 12 2.9E-09 4.9E-12 2.9E-13 6.4E-09 1.1 E-11 6.4E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-2 11 12 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-3 6 2.9E-09 4.9E-12 2.9E-13 6.4E-09 1.1E-11 6.4E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-4 7 6 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-5 4 6 3.2E-09 5.5E-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-6 2 3.2E-09 5.5E-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Regionalized-7 2 2.9E-09 4.9E-12 2.9E-13 6.4E-09 1.1E-11 6.4E-13 7.4E-01 1.0E-03 4.4E-05 
Centralized-1 1 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Centralized-2 1 2.9E-09 4.9E-12 2.9E-13 6.4E-09 1.1 E-11 6.4E-13 7.4E-01 1.0E-03 4.4E-05 
Centralized-3 7 1 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Centralized-4 7 1 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Centralized-5 1 1 3.2E-09 5.SE-12 3.2E-13 7.2E-09 1.2E-11 7.2E-13 7.4E-01 1.0E-03 4.4E-05 
Notes: 
T = Treatment 
D = Disposal 
--= Treatment and/or disposal is not considered under the alternative 
** Ten sites use existing facilities for Volume Reduction 
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Table 11-9.2-3. NTS-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 4.0E+01 5.?E-02 2.4E-03 
Decentralized 16 1.1E+00 1.SE-03 6.6E-05 
Reqionalized-1 12 1.1E+00 1.SE-03 6.6E-05 
Regionalized-2 11 12 2.9E-01 4.0E-04 1.?E-05 
Regionalized-3 6 9.0E+02 1.3E-01 5.4E-03 
Regionalized-4 7 6 1.9E+01 2.?E-02 1.1E-03 
Regionalized-5 4 6 1.9E+01 2.?E-02 1.1 E-03 
Regionalized-6 2 - - - - - -
Reqionalized-7 2 2.0E+03 2.8E+00 1.2E-01 
Centralized-1 1 - - - - - -
Centralized-2 1 5.5E+03 7.7E+00 3.3E-01 
Centralized-3 7 1 - - - - - -
Centralized-4 7 1 3.9E+03 5.SE+00 2.3E-01 
Centralized-5 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal . 
--= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-9.2-4. NTS-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Altenatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10** 6 <9.9E-14 1.4E-14 <9.9E-14 
Decentralized 16 <9.9E-14 1.5E-14 <9.9E-14 
Reaionalized-1 12 <9.9E-14 1.5E-14 <9.9E-14 
Reaionalized-2 11 12 <9.9E-14 1.7E-14 <9.9E-14 
Reaionalized-3 6 <9.9E-14 1.SE-14 <9.9E-14 
Reaionalized-4 7 6 <9.9E-14 1.7E-14 <9.9E-14 
Reaionalized-5 4 6 <9.9E-14 1.7E-14 <9.9E-14 
Reaionalized-6 2 <9.9E-14 1.7E-14 - -
Reqionalized-7 2 <9.9E-14 1.5E-14 <9.9E-14 
Centralized-1 1 <9.9E-14 1.7E-14 - -
Centralized-2 1 <9.9E-14 1.5E-14 <9.9E-14 
Centralized-3 7 1 <9.9E-14 1.7E-14 - -
Centralized-4 7 1 <9.9E-14 1.7E-14 <9.9E-14 
Centralized-5 1 1 <9.9E-14 1.7E-14 - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Treatment and/or disposal is not considered under the Alternative. 
** Ten sites use existinq facilities for Volume Reduction. 
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Table 11-9.2-5. NTS-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite Population MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 6.7E-13 <9.9E-14 <9.9E-14 2.8E-11 4.7E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Decentralized 16 7.2E-13 <9.9E-14 <9.9E-14 3.0E-11 5.1E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-1 12 7.2E-13 <9.9E-14 <9.9E-14 3.0E-11 5.1E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-2 11 12 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reoionalized-3 6 7.2E-13 <9.9E-14 <9.9E-14 3.0E-11 5.1E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-4 7 6 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reoionalized-5 4 6 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Reqionalized-6 2 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 - - - - - -
Reoionalized-7 2 7.2E-13 <9.9E-14 <9.9E-14 3.0E-11 5.1 E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Centralized-1 1 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.?E-14 <9.9E-14 - - - - - -
Centralized-2 1 7.2E-13 <9.9E-14 <9.9E-14 3.0E-11 5.1 E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Centralized-3 7 1 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 - - - - - -
Centralized-4 7 1 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 <9.9E-14 <9.9E-14 <9.9E-14 
Centralized-5 1 1 8.1E-13 <9.9E-14 <9.9E-14 3.4E-11 5.7E-14 <9.9E-14 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Treatment and Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-9.2-6. NTS-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T D co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 10** 6 0 0 0 0 0 0 67 (0/67) 16 (0/16) 0 0 0 8 (0/8) 
Decentralized 16 6 (2/4) 6 (5/1) 0 0 o .. 0 : . 5 (0/5) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-1 12 6 (2/4) 6 (5/1) 0 0 0 . 0 .. ., 

5 (0/5) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-2 11 12 6 (2/4) 6 5/1) 0 0 0 1 1/0) 3 (3/0) • 1 (0/1) 0 0 0 0 
Regionalized-3 6 12 (5/7) 14 13/1) 0 1 (1/0) 1 (1/0) 2 1/1) 11 (0/8) 2 (0/2) 0 0 0 1 (0/1) 
Regionalized-4 7 6 9 (3/6) 8 7/1) 0 1 (1/0) 1 (1/0) 21 1/1) 6 (0/6) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-5 4 6 9 (3/6) 8 (7/1) 0 1 (1/0) 1 (1/0) 2 (1/1) 6 (0/6) 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-6 2 5 (1/4) 0 0 0. 0 0 2 (0/2) 0 0 0 0 0 
Regionalzied-7 2 64 (20/44) 61 52/9) 0 4 (4/0) 5 (5/0) 10 (5/5) 67 (0/67) 17 (0/17) 0 0 0 8 (0/8) 
Centralized-1 1 5 (1/4) 0 0 0 0 0 2 (0/2) 0 0 0 0 0 
Centralized-2 1 n 89 (791110 228 (206/22) 0 16 (16/0) 20 (20/0) 33 (20/13) 183 (0/183) 55 (1/54) 0 1 (0/ 1) 0 23 (0/23) 
Centralized-3 7 1 5 (1/4) 0 0 0 0 0 2 (0/2) 0 0 0 0 0 
Centralized-4 7 1 128 (49/79) 144 (128/16) 0 10 (10/0) 12 (12/0) 21 (12/9) 118 (0/118) 25 (1/24) 0 0 0 14 (0/14) 
Centralized-5 1 1 5 (1/4) 0 0 0 0 0 2 (0/2) 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions/mobile-source emission) 
•• Ten sites use existing facilities for Volume Reduction. 
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Table 11-9.2-7. NTS-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

LLW 
Alternatives 

No Action 
Decentralized 
Regionalized-1 
Reoionalized-2 
ReQionalized-3 
Regionalized-4 
Reoionalized-5 
Reoionalized~ 
Regionalzied-7 
Centralized-1 
Centralized-2 
Centralized-3 
Centralized-4 
Centralized-5 

T D 

10·· 6 
16 
12 

11 12 
6 

7 6 
4 6 

2 
2 

7 

co 
0 

612/4 
6 2/4 
6 2/4 
121:,, 
9 316 
9 316 
5 1/4 

64120/441 
5 1/4) 

189( 911101 
5 1/41 

128 49/79) 
5 1/41 

Construction 
Percent of Tons/Year 

General Confonnlty Rule (1) 
NO2 Pb PM10 SO2 voe 

0 
0 
0 
0 

1 (110) 
111/01 
1 (1/0) 

0 
414/01 

0 
16(16/0) 

0 
10(10/0) 

0 

Operations & Maintenance 
LLW Percent of Tons/Vear 

Alternatives T D Standard or Guideline 121 
CO(Sl NO214l Pb(4l PM10151 SO2(41 VOC(4l 

No Action 10° 6 67 (0/67) 0 0 0 0 0 

Decentralized 16 5(0/51 0 0 0 0 0 

Regionalized-1 12 5 (015) 0 0 0 0 0 
ReQionalized-2 11 12 0 0 0 0 0 0 
Regionalized-3 6 11 (0/11) 0 0 0 0 0 

Reaionalized-4 7 6 61016) 0 0 0 0 0 

Rei:iionalized-5 4 6 13 0/13) 0 0 0 0 0 

Regionalized-6 2 2 0/21 0 0 0 0 0 

Reaionalzied-7 2 67 0/67) 1 0 0 0 0 

Centralized- 1 2 210/2) 0 0 0 0 0 

Centralized-2 1 183 0/1831 2 0 1 0 0 

Centralized-3 2 2 0/21 0 0 0 0 0 

Centralized-4 7 1 118 0/118) 1 0 0 0 0 

Centralized-5 2 2 0/2} 0 0 0 0 0 
Notes: 
T = Treatment 
D • Disposal 
Percentages <1% are shown as zeros. PSO = Prevention of Significant Deterioration. GCR:: General Conformity Rule . 
CO= carbon monoxide. N02 = nitrogen d ioxide. Pb= lead. PM10:: particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
VOC • volatile organic compounds NAAOS • National Ambient Air Quality Standard. 
(1) GCR de minimus levels are applied, since PSD regulations are not applicable to construction activities. Values=% of total emissions(% of equipment 

emissions/% of worker vehtde emissions) 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for all 

alternatives are assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSO increment levels are applied. Values are for stationary.source emissions only. 
(5) Nonattainment area for this pollutant, therefore GCR de minimus levels are applied. Values = % of total emissions ( % of stationary-source emissions/ 

'% of mobile-source emissions) . 
.. Ten sites use existina facilities for Volume Reduction. 

VOLUME II 

Percent of NAAQS 
Concentration 31 

co NO2 Pb 
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - .. 
- .. -
- .. -
- - .. 
- - -
- - -
- - -

Volume II 

PM10 SO2 voe 
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - .. 
- - -
- - -
- - -
- - -
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Table 11-9.2-8. NTS-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 

Sites Operations & Maintenance 

LLW Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action lu 6 0 -- -- -- - - -- - - -- -- -- -- - -
Decentralized 16 0 - - -- -- - - - - -- -- -- -- -- --
Heg1onaI1zed-1 12 0 -- - - -- -- -- - - -- - - - - -- - -
Regionalized-2 11 12 0 - - -- -- - - -- - - - - -- - - -- --
Regionalized-3 6 0 -- -- -- - - -- - - - - -- -- -- --
Heg1onal1zed-4 7 6 0 -- -- -- - - - - -- - - - - -- - - --
Regionalized-5 4 6 0 -- - - -- -- - - - - - - - - - - - - --
Regionalized-6 2 0 - - -- - - - - -- - - - - - - -- - - --
Regionahzed-7 2 0 - - -- - - - - -- -- - - -- -- -- --
Centralized-1 1 0 - - - - -- -- - - -- - - - - - - -- --
Centrahzed-2 1 0 - - - - - - - - - - -- - - - - - - -- - -
c.;entraI1zed-3 7 1 0 - - -- -- - - -- -- -- - - - - -- --
Centralized-4 7 1 0 -- - - -- - - - - - - -- - - -- -- --
Centralized-5 1 1 0 -- - - - - -- - - - - -- - - - - -- - -

Number of 

Sites Operations & Maintenance 

LLW 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
NO ACHOO lU " -· . . .. .. .. . . ·- ·- .. .. 
Decentralized 16 .. -· . . · - -· .. .. . . .. . . 

Hegionalized· 1 12 .. . . .. .. -- .. .. .. -· .. 
Regionalized-2 11 12 .. ·- ·- ·- . . .. ·- .. .. . . 
Reg,onahzed-3 6 .. ·- ·- -- .. .. . . . . -· .. 
Hegionauzed-4 7 6 -· ·- ·- .. .. . . -· .. .. . . 

Regionalized-5 4 6 -· .. .. ·- .. .. . . . . -· .. 
Regionalized-6 2 .. .. .. ·- · - .. - · ·- .. . . 

Hegionahzed-7 2 .. .. .. -· ·- .. -· .. .. . . 

Centrahzed• 1 1 -· -· -· .. .. .. .. . . . . .. 
1,;entralizea-2 1 -· .. . . - · - · .. .. .. . . -· 
Centralized-3 7 1 ·- · - -· -· -· .. · - .. .. --
1,;entralized-4 7 1 . . - · -· -- .. . . .. .. -· -· 
Centralized-5 1 1 -· .. .. .. -· ·- -- .. .. . . 

Notes: 
T = Treatment 
D = Disposal 
• • = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1 % are shown as zeros . 
"Ten sites use existing facilities for Volume Reduction . 
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Table 11-9.2-9. NTS-LLW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 10** 6 0 0.0 - - 1426 0.1 - - - -
Decentralized 16 1416 0.1 - - 480 0.0 - - - -
Regionalized-1 12 1416 0.1 - - 480 0.0 - - - -
Regionalized-2 11 12 1183 0.1 - - 324 0.0 - - - -
Regionalized-3 6 3833 0.3 - - 1500 0.1 - - - -
Regional ized-4 7 6 7605 0.6 - - 642 0.0 - - - -
Regionalized-5 4 6 7605 0.6 - - 642 0.0 -- - -
Reqionalized-6 2 554 0.0 - - 252 0.0 - - - -
Regionalized-7 2 13851 1.0 - - 5428 0.4 - - - -
Centralized-1 1 554 0.0 - - 252 0.0 - - - -
Centralized-2 1 54787 4.0 - - 22197 1.6 - - - -
Centralized-3 7 1 554 0.0 - - 252 0.0 - - - -
Centralized-4 7 1 33976 2.5 - - 13648 1.0 - - - -
Centralized-5 1 1 554 0.0 - - 252 0.0 - - - -
Notes: 
T = Treatment 
D = Disposal 
Water supplied by groundwater. Current water use= 1,367,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds 
** Ten sites use existing facilities for Volume Reduction. 
- - = NTS is not considered under the alternative; for alternatives that disposal is considered at NTS, 

percent stream flow and waste water percent stream flow are not considered. 
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Table 11-9.2-10. NTS-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sites 

LLW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 13 107 231 239 240 241 

No Action 10" 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 •' 0 0 0 ci 0 0 0 0 0 ., 0 Q,,, 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 o· 0 0 0 0 0 0 0 0 0 ' O 0 0 0 0 0 0 0 
Reaionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-6 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - -- - - -- -- - - --
Reaionalized-7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-1 1 -- -- -- - - -- -- -- -- - - -- - - -- -- -- -- -- -- -- - - -- --
Centralized-2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-3 7 1 -- - - -- -- -- -- -- -- -- -- - - -- -- -- -- -- - - -- -- -- --
Centralized-4 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-5 1 1 -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- - - - - -- - - -- --

Number of 

Sites 

LLW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 "' 231 223 226 151 70 00 .. 227 228 ,,. 230 232 126 233 234 235 236 238 00 03 

No Action 10 .. 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reqionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reqionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reqionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reqionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-6 2 -- - - -- -- -- -· -- -- -- -- -- -- -- -- -- -- - - -- -- - - -- --
Regionalized-7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-1 1 -- -- -- -- -- - - -- -- -- -- -- -- - - -- -- -- -- -- -- -- -- --
Centralized-2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-3 7 1 -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-4 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized-5 1 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
·• Ten sites use existing facilrties for Volume Reduction 
• - = Disoosal is not considered for this Attemative. 
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Table 11-9.2-11. NTS-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of lmolementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % 

Alternatives T D ROI % ROI 

Cost % Annual Change in Population 

(Millions) Jobs Change in Income Annual Increase 

(1) ROI (2) (Millions) (1) Income (2) 
No Action 10** 6 1196 932 0.21 10.5 0.07 0.19 
Decentralized 16 234 228 0.05 2.6 0.02 0.01 
Reqionalized-1 12 234 228 0.05 2.6 0.02 0.01 
Reqional ized-2 11 12 66 65 0.01 0.7 <0.01 <0.01 
Reqionalized-3 6 161 157 0.03 1.8 0.02 0.02 
Reaional ized-4 7 6 101 98 0.02 1.1 0.01 0.01 
Reaionalized-5 4 6 101 98 0.02 1.1 0.01 0.01 
Reqionalized-6 2 48 47 0.01 0.05 <0.01 <0.01 
Reaional ized-7 2 1004 979 0.22 11.0 0.07 0.11 
Centralized-1 1 48 47 0.01 0.5 <0.01 <0.01 
Centralized-2 1 2639 2573 0.57 29.0 0.20 0.25 
Centralized-3 7 1 48 47. 0.01 0.05 <0.01 <0.01 
Centralized-4 7 1 1661 1619 0.35 18.2 !!, 0.13 0.21 
Centralized-5 1 1 48 47 0.01 0.05 <0.01 <0.01 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existinq facilities for Volume Reduction 
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Table 11-9.2-12. NTS-LLW-lnfrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 10** 6 1.5 0.0002 1426 0.05 1426 0.43 0.21 0.46 0 0 
Decentralized 16 1.0 0.0002 1416 0.05 480 0.14 0.16 0.36 29 0.40 
Reqionalized-1 12 1.0 0.0002 1416 0.05 480 0.14 0.16 0.36 29 0.40 
Reqionalized-2 11 12 1 0.0002 1182 0.04 324 0.10 0.11 0.25 32 0.45 
Reqionalized-3 6 2.6 0.0004 3833 0.14 1500 0.44 0.46 1.02 58 0.82 
Reqionalized-4 7 6 1.4 0.0002 7605 0.27 641 0.19 0.21 0.46 45 0.64 
Reqionalized-5 4 6 1.4 0.0002 7605 0.27 641 0.19 0.21 0.46 45 0.64 
Reqionalized-6 2 0.5 0.0001 553 0.02 251 0.07 0.17 0.37 28 0.40 
Reqionalized-7 2 6.4 0.001 13850 0.50 5427 0.61 1.40 3.11 338 4.77 
Centralized-1 1 0.5 0.0001 553 0.02 251 0.07 0.17 0.37 28 0.40 
Centralized-2 1 2.4 0.004 54787 1.97 22196 0.80 5.53 12.30 85 1.20 
Centralized-3 7 1 0.5 0.0001 553 0.02 251 0.07 0.17 0.37 28 0.40 
Centralized-4 7 1 15.2 0.0024 33976 1.22 13647 4.04 3.43 7.61 609 8.59 
Centralized-5 1 1 0.5 0.0001 553 0.02 251 0.07 0.17 0.37 28 0.40 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
** Ten sites use existing facilities for Volume Reduction. 
--= Treatment and Disposal is not considered under this alternative. 
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Table Il-9.2-13. NTS-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component 1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 1353 0 0 1186 167 0 0 1353 
Decentralized 16 265 18 62 168 17 25 0 240 
Regionalized 1 12 265 18 62 168 17 25 0 240 
Regionalized 2 11 12 75 7 18 44 6 55 0 20 
Regionalized 3 6 182 15 28 120 19 36 0 146 
Regionalized 4 7 6 114 9 25 71 9 55 0 59 
Regionalized 5 4 6 114 9 25 71 9 55 0 59 
Regionalized 6 2 55 5 17 31 2 55 0 0 
Regionalized 7 2 1136 85 148 729 174 36 0 1100 
Centralized 1 1 55 5 17 31 2 55 0 0 
Centralized 2 1 2986 220 379 1934 453 36 0 2950 
Centralized 3 7 1 55 5 17 31 2 55 0 0 
Centralized 4 7 1 1879 157 235 1172 315 55 0 1824 
Centralized 5 1 1 55 5 17 31 2 55 0 0 
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost = Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.9.3 NTS TRUW 

Twelve tables immediately following portray the impacts of TRUW at NTS . These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. NTS-TRUW-Treatment: Estimated Number of Fatalities 11-9.3-1 9-32 
2. NTS-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-9.3-2 9-33 
4. NTS-TRUW-Treatment: MEI Probability of Cancer Fatality 11-9.3-3 9-34 
5. NTS-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 11-9.3-4 9-35 
6. NTS-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 11-9.3-5 9-36 
7. NTS-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 11-9.3-6 9-37 
8. NTS-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 11-9.3-7 9-38 
9. NTS-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-9.3-8 9-39 
10. NTS-TRUW-Impacts on Water Resources Due to Increased Water Use 11-9.3-9 9-40 
13. NTS-TRUW-Socioeconomic Impacts for Treatment 11-9.3-10 9-41 
14. NTS-TRUW-Infrastructure Impacts for Treatment 11-9.3-11 9-42 
15. NTS-TRUW-Cost 11-9.3-12 9-43 
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Table 11-9.3-1. NTS-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offsite Non involved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC - -- - ✓ - _, 

Decentralized *** 16 5 WIPPWAC 2.1E-04 6.SE-02 1.1E-10 3.2E-10 
ReQionalized-1 5 2 Reduce Gas 2.0E-04 4.2E-02 1.SE-10 4.2E-10 
Reaionalized-2 5 2 LDR 2.0E-04 4.2E-02 1.SE-10 4.2E-10 
Reaionalized-3 3 2 LDR 2.0E-04 4.2E-02 1.SE-10 4.2E-10 
Centralized WIPP 2 LDR 2.0E-04 4.2E-02 1.SE-10 4.2E-10 
Notes: 
-- = Treatment is not considered for this alternative. 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

10 sites, then to WIPP. 
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Table 11-9.3-2. NTS-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offsite Population Noninvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard (oerson-rem) Incidence Incidence Effects loerson-rem) Incidence Incidence Effects loerson-rem) Incidence Incidence Effects 
No Action .. 16 5 WIPPWAC - - - - - - -- -- .. .. - -
Decentralized .. * 16 5 WIPPWAC 2.3E-07 3.9E-10 3.BE-13 2.3E-11 6.4E-07 1.1 E-09 5.1E-12 6.4E-11 5.2E-01 7.3E-04 8.BE-10 3.1E-05 
Regionalized-1 5 2 Reduce Gas 3.0E-07 5.1 E-10 1.1 E-12 3.0E-11 8.4E-07 1.4E-09 1.5E-11 8.4E-11 5.0E-01 7.0E-04 4.4E-09 3.0E-05 
Reoionalized-2 5 2 LDR 3.0E-07 5.1 E-10 1.1E-12 3.0E-11 8.4E-07 1.4E-09 1.5E-11 8.4E-11 5.0E-01 7.0E-04 4.4E-09 3.0E-05 
Regionalized-3 3 2 LDR 3.0E-07 5.1 E-10 1.1E-12 3.0E-11 8.4E-07 1.4E-09 1.5E-11 8.4E-11 5.0E-01 7.0E-04 4.4E-09 3.0E-05 
Centralized WIPP 2 LDR 3.0E-07 5.1 E-10 1.1E-12 3.0E-11 8.4E-07 1.4E-09 1.5E-11 8.4E-11 5.0E-01 7.0E-04 4.4E-09 3.0E-05 
Notes: 
•·=Treatment is not considered for this alternative. 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = Treatment 
D = Disposal 
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Table 11-9.3-3. NTS-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC - - --
Decentralized*** 16 5 WIPPWAC 3.0E-14 1.SE-12 
Reaionalized-1 5 2 Reduce Gas 3.9E-14 1.9E-12 
Reaionalized-2 5 2 LOR 3.9E-14 1.9E-12 
Reaionalized-3 3 2 LOR 3.9E-14 1.9E-12 
Centralized WIPP 2 LOR 3.9E-14 1.9E-12 
Notes: 
- - = Treatment is not considered for this alternative. 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storaae at 10 sites. then to WIPP. 
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Table 11-9.3-4. NTS-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 

Number of Offsite Population MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action** 16 5 WIPPWAC -- -- -- -- -- - -- --
Decentralized *** 16 5 WIPPWAC 5.9E-11 1.0E-13 <9.9E-14 <9.9E-14 2.9E-09 5.0E-12 2.1E-14 2.9E-13 
Regionalized-1 5 2 Reduce Gas 7.8E-11 1.3E-13 <9.9E-14 <9.9E-14 3.9E-09 6.6E-12 6.2E-14 3.9E-13 
Regionalized-2 5 2 LDR 7.8E-11 1.3E-13 <9.9E-14 <9.9E-14 3.9E-09 6.6E-12 6.2E-14 3.9E-13 
Regionalized-3 3 2 LDR 7.SE-11 1.3E-13 <9.9E-14 <9.9E-14 3.9E-09 6.6E-12 6.2E-14 3.9E-13 
Centralized WIPP 2 LDR 7.SE-11 1.3E-13 <9.9E-14 <9.9E-14 3.9E-09 6.6E-12 6.2E-14 3.9E-13 
Notes: 
-- = Treatment is not considered for this alternative. 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
MEI = Maximally Exposed Individual 
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Table 11-9.3-5. NTS-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offsite Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC -- - - - -
Decentralized*** 16 5 WIPPWAC 1.4E-13 3.0E-11 3.2E-08 
Regionalized-1 5 2 Reduce Gas 3.8E-13 8.2E-11 1.8E-07 
Regionalized-2 5 2 LOR 3.8E-13 8.2E-11 1.8E-07 
Regionalized-3 3 2 LOR 3.8E-13 8.2E-11 1.8E-07 
Centralized WIPP 2 LOR 3.8E-13 8.2E-11 1.8E-07 
Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
- - = Treatment is not considered under this alternative. 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. The Hazard 

Quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational threshold 
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Table 11-9 .3-6. NTS-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

TRUW CH RH Treatment Construction Emissions in TonsNear (1' Operations & Maintenance Emissions in TonsNear (2) 

Alternatives Treat Treat Standard co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC - - - - - - - - - - -- 2 (0/2) 0 0 0 0 0 
Decentralized*** 16 5 WIPPWAC 6 (1/5) 3 (2/1) 0 0 0 01 (0/1) 3 (0/3) 1 (0/1) 0 0 0 0 
ReQionalized-1 5 2 Reduce Gas 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-2 5 2 LDR 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-3 3 2 LDR 0 0 0 0 0 0 0 0 0 0 0 0 
Centralized WIPP 2 LDR 0 0 0 0 0 0 0 0 0 0 0 0 
Notes: 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions / mobile-source emission) 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

VOLUME II 9- 37 



Site Data Tables Volume II 

Table 11-9.3-7. NTS-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Toni/Year 

Alternatives CH RH Treatment General Conformltv Rule 111 

Treat Treat Standard co NO2 Pb PM10 S02 voe 
NoAclion 16 5 WIPPWAC .. . . .. · - -- --
Decenlrahzed 16 5 WIPPWAC 1111151 -- -- 0 .. .. 
Aeoionalized-1 5 2 Reduce Gas 0 -- -· 0 .. --
Aeoionalized-2 5 2 LDR 0 . . -- 0 -- --
Reoionalized-3 3 2 LDA 0 . . -- 0 . . --
Centralized WIPP 2 LDR 0 . . .. 0 -- .. 

Number of Oneratlons & Maintenance 

TRUW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives CH RH Treat Standard or Guideline 121 Concentration (3) 

Treat Treat STD CO/5\ NO2/4l Pb/4\ PM10 /5\ SO2/4I VOC/4I co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC 2 /Q/2) 0 0 0 0 0 .. .. .. . . .. . . 
Decentralized 16 5 WIPPWAC 3 /Q/3) 0 0 0 0 0 .. . . . . .. .. . . 
Regionalized-1 5 2 Reduce Gas 0 0 0 0 0 0 .. .. .. . . . . . . 
Regionalized-2 5 2 LOR 0 0 0 0 0 0 . . . . . . . . .. . . 
Regionalized-3 3 2 LOR 0 0 0 0 0 0 .. .. . . . . .. --
Centralized WIPP 2 LOR 0 0 0 0 0 0 .. . . .. . . .. . . 
Notes: 
Percentages <1% are shown as zeros. PSD = Prevention of Sign~icant Deterioration. GCR = General Conformity Rule. 
co = carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) NTS is in an attainment area for all criteria pollu1ants, therefore the GCR does not apply. 
(2) Percent of etther PSO or GCR tons per year (tpy) limtt as indicated by pollu1ant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for all alternatives assumed to be negligible. 
(4) Attainment area for !his pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonattainment area for this pollutant, therefore GCR de minimus levels are applied. Values=% of total emissions ( % of stationary-source emissions/ % of 

mobile-source emissions). 
•• For No Action Alternative, storage is indefintte: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed . 
... In Decentralized Alternative, TRUW is orocessed at all 16 sttes , then transferred to interim storaoe at 10 sttes, then to WIPP. 
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Table 11-9.3-8. NTS-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Ooerations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dlchloro-

Treat Treat Standard nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action•· 16 5 WIPP-WAC 0 . - . . . . 0 0 -. .. . . . . . . . . 

Decentralized•' 16 5 WIPP-WAC 0 . . .. . . 0 0 .. .. . - . - .. . . 

Regionalized-1 5 2 Reduce Gas 0 . . .. . . 0 0 - . .. . - . - . . . . 

Regionalized-2 5 2 LOR 0 . . . . .. 0 0 . . .. . - . . .. . . 

Regionalized-3 3 2 LOR 0 - . . . . . 0 0 . . . . . - . . .. . . 

Centralized WIPP 2 LOR 0 . . . . . . 0 0 . . -. . . . . .. . . 

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2-Trlchloro, 1,1,1- 1,1,2- Triochloro-

Alternatives CH RH Treatment Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Treat Treat Standard Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action .. 16 5 WIPP-WAC 0 0 . . .. . . 0 0 . . . . . . 

Decentralized••• 16 5 WIPP - WAC 0 0 .. .. . . 0 0 . . . . .. 
Regionalized-1 5 2 Reduce Gas 0 0 . . . . . . 0 0 . . . . . . 
Regionalized-2 5 2 LOR 0 0 . . . . .. 0 0 .. . . .. 

Regionalized-3 3 2 LOR 0 0 .. .. .. 0 0 .. . . . . 

Centralized WIPP 2 LOR 0 0 .. . . . . 0 0 .. .. . . 

Notes: 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed . 

... In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- - = Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentages <1% are shown as zeros. CH= contact handled. RH= remote handled. 
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Table 11-9.3-9. NTS-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPO Use Flow GPO Use Flow Flow 
No Action** 16 5 WIPPWAC -- -- - - 514 <0.1 - - --
Decentralized*** 16 5 WIPPWAC 1465 0.1 - - 609 <0.1 - - - -
Regionalized-1 5 2 Reduce Gas - - -- - - 38 <0.1 - - - -
Regionalized-2 5 2 LDR -- -- - - 38 <0.1 - - - -
Regionalized-3 3 2 LDR - - - - - - 38 <0.1 - - - -
Centralized WIPP 2 LDR - - - - - - 38 <0.1 - - - -
Notes: 
Water supplied by groundwater. Current water use= 1,367,000 gallons/day. 
Wastewater discharged to onsite evaporation ponds. 
** For No Action Alternative, storc;1ge is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
- - = Construction is not considered for the alternative, and Stream Flow and Waste Water Stream Flow are not consideed for this site. 
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Table 11-9.3-10. NTS-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 43 34 0.01 0.4 0.00 0.01 
Decentralized*** 16 5 WIPPWAC 85 83 0.02 0.9 0.01 0.01 
Reqionalized-1 5 2 Reduce Gas 6 6 0.00 0.1 0.00 0.00 
Reqionalized-2 5 2 LOR 6 6 0.00 0.1 0.00 0.00 
Reqionalized-3 3 2 LOR 6 6 0.00 0.1 0.00 0.00 
Centralized WIPP 2 LOR 6 6 0.00 0.1 0.00 0.00 
Notes: 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storaqe at 10 sites, then to WIPP. 
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Table 11-9.3-11. NTS-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment {FTE) 

Sites %of % % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area {MW) (1) 
No Action•• 16 5 WIPPWAC 0 0.00 514 0.02 514 0.15 0.02 0.04 0 0.00 
Decentralized*** 16 5 WIPPWAC 1.2 0.00 1465 0.05 609 0.18 0.12 0.26 51 0.70 
Regionalized-1 5 2 Reduce Gas 0 0.00 38 0.00 38 0.01 0.02 0.04 0 0.00 
Regionalized-2 5 2 LOR 0 0.00 38 0.00 38 0.01 0.02 0.04 0 0.00 
Regionalized-3 3 2 LOR 0 0.00 38 0.00 38 0.01 0.02 0.04 0 0.00 
Centralized WIPP 2 LOR 0 0.00 38 0.00 38 0.01 0.02 0.04 0 0.00 
Notes: 
GPD = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
•• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-9.3-12. NTS-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (Millions) (Millions) (Millions) & Maintenance & Decommissioning Characterization (Millions) (MIiiions) 

(2) (1) (Millions) (Millions) (Millions) 
No Action .. 11 5 WIPP-WAC 49 0 0 35 14 0 38 11 
Decentralized*** 16 5 WIPP-WAC 96 6 27 46 17 0 84 12 
Regionalized-1 5 2 Reduce Gas 7 0 0 7 0 0 7 0 
Regionalized-2 5 2 LDR 7 0 0 7 0 0 7 0 
Regionalized-3 3 2 LDR 7 0 0 7 0 0 7 0 
Centralized WIPP 2 LDR 7 0 0 7 0 0 7 0 
Notes: 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) applied: treat to WIPP Waste Acceptance Criteria (WIPP WAC), treat for reduced gas generation (Reduce Gas), treat to Land Disposal Restrictions (LDR). 
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11.10.0 ORR 

ORR currently is custodian of significant volumes of LLMW, LLW, and TRUW. Each of the waste types is treated independently in the following sections. 

11.10.1 ORR LLMW 

1. Seventeen tables immediately following portray the impacts of LLMW at ORR. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
3. 
4 . 
5. 

6. 
7. 
8. 
9. 

Description 

ORR-LLMW-Treatment and Disposal: Estimated Number of Fatalities 
ORR-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
ORR-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
ORR-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 
ORR-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
ORR-LLMW-Treatment and Disposal : Noncancer Health Risk from Chemical Exposure 
ORR-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 
ORR-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 
ORR-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

10. ORR-LLMW-Impacts on Water Resources Due to Increased Water Use 
11. ORR-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Contact-Handled) 
11. ORR-LLMW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal (Remote-Handled) 
12. ORR-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Contact-Handled) 
12. ORR-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 

Groundwater from Disposal (Remote-Handled) 
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13. 
14. 
15. 

ORR-LLMW-Socioeconomic Impacts for Treatment and Disposal 
ORR-LLMW-Infrastructure Impacts for Treatment and Disposal 
ORR-LLMW-Cost 
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Table 11-10.1-1. ORR-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - 2.0E-01 1.6E-01 1.1E-01 4.8E-03 - - --
Decentralized 37 16 1.7E-01 6.0E-01 1.1E-03 4.4E-05 7.9E-02 4.8E-02 
Regionalized-1 11 12 1.1 E-01 4.8E-01 9.3E-04 3.8E-05 7.1 E-02 4.8E-02 
Regionalized-2 7 6 1.2E-01 4.8E-01 1.2E-03 5.0E-05 9.3E-04 5.6E-02 
Regionalized-3 7 1 1.2E-01 4.8E-01 1.2E-03 5.0E-05 -- - -
Regionalized-4 4 6 2.4E-01 7.1 E-01 1.6E-03 6.6E-05 9.4E-02 5.SE-02 
Centralized 1 1 2.4E-02 1.4E-01 6.8E-06 2.3E-07 - - --
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this Alternative. 
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Table Il-10.1-2. ORR-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Po1>ulation Noninvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
(person-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects 

No Action 3 - 2.3E+o2 3.9E-01 4.1E-05 2.3E-02 9.6E+oo 1.6E-02 1.4E-05 , 9.6E-04 5.0E+o2,. 7.0t:-01 7,1E-03 3.0E-02 
Decentralized 37 16 2.2E+00 3.7E-03 2.2E-05 2.2E-04 8.9E-02 1.SE-04 7.SE-06 8.9E-06 4.4E+02 6.1 E-01 5.BE-03 2.6E-02 
Reoionalized -1 11 12 1.9E+00 3.2E-03 1.9E-05 1.9E-04 7.6E-02 1.3E-04 6.SE-06 7.6E-06 2.8E+02 3.9E-01 5.1E-03 1.7E-02 
Regionalized-2 7 6 2.4E+00 4.1E-03 1.9E-05 2.4E-04 1.0E-01 1.7E-04 6.SE-06 1.0E-05 3.0E+02 4.2E-01 5.2E-03 1.BE-02 
Regionalized-3 7 1 2.4E+00 4.1E-03 1.9E-05 2.4E-04 1.0E-01 1.7E-04 6.SE-06 1.0E-05 3.0E+02 4.2E-01 5.2E-03 1.BE-02 
Regionalized-4 4 6 3.3E+00 5.6E-03 2.9E-05 3.3E-04 1.3E-01 2.2E-04 9.7E-06 1.3E-05 6.0E+02 8.4E-01 8.6E-03 3.6E-02 
Centralized 1 1 1.4E-02 2.3E-05 1.1E-06 1.4E-06 4.SE-04 7.7E-07 3.7E-07 4.SE-08 6.0E+01 8.4E-02 1.SE-04 3.6E-03 
Notes: 
T = Treatment 
D= Disposal 
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Table 11-10.1-3. ORR-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(oerson-rem) Incidence Effects 
No Action 3 - - - -- - -
Decentralized 37 16 2.0E+02 2.BE-01 1.2E-02 
Regionalized-1 11 12 1.8E+02 2.SE-01 1.1 E-02 
Regionalized-2 7 6 2.3E+02 3.3E-01 1.4E-02 
Regionalized-3 7 1 - - -- - -
Regionalized-4 4 6 2.4E+02 3.3E-01 1.4E-02 
Centralized 1 1 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-10.1-4. ORR-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disoosal 

Number of Offsite Non Involved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatality Probability 
No Action 3 - 3.SE-06 , 4.3E-06 ; - -
Decentralized 37 16 3.3E-08 4.0E-08 9.5E-07 
Reaionalized-1 11 12 2.9E-08 3.5E-08 7.6E-07 
Reaionalized-2 7 6 3.6E-08 4.5E-08 8.9E-07 
Reaionalized-3 7 1 3.6E-08 4.5E-08 - -
Reaionalized-4 4 6 5.0E-08 5.9E-08 1.1E-06 
Centralized 1 1 2.1 E-10 2.1 E-10 - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - - Disoosal is not considered under the Alternative 

VOLUME II 10-6 



Site Data Tables Volume II 

Table 11-10.1-5. ORR-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite Po :,ulation MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probability Probability Probability (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action 3 - 7.0E:-03 1.2E:-05 7' ,, ,,2.1 E-09 "' 1:oe-01 " 8.7E-03 1.5E-05 J 1.31:-08 a.,~-01 -- -- -- --
Decentralized 37 16 6.7E-05 1.1E-07 1.2E-09 6.7E-09 8.1E-05 1.4E-07 7.1E-09 8.1E-09 1.9E-03 3.2E-06 1.6E-03 1.9E-07 
Reoionalized-1 11 12 5.7E-05 9.7E-08 1.0E-09 5.7E-09 6.9E-05 1.2E-07 6.2E-09 6.9E-09 1.SE-03 2.6E-06 1.6E-03 1.SE-01 
Regionalized-2 7 6 7.3E-05 1.2E-07 1.0E-09 7.3E-09 1.0E-01 1.7E-04 6.SE-06 1.0E-05 1.SE-03 3.0E-06 2.9E-03 1.SE-07 
Regionalized-3 7 1 7.3E-05 1.2E-07 1.0E-09 7.3E-09 1.0E-01 1.7E-04 6.SE-06 1.0E-05 -- -- -- --
Regionalized-4 4 6 1.0E-04 1.7E-07 1.SE-09 1.0E-08 1.2E-04 2.0E-07 9.3E-09 1.2E-08 2.2E-03 3.7E-06 2.9E-03 2.2E-07 
Centralized 1 1 4.2E-07 7.1E-10 5.SE-11 4.2E-11 4.1E-07 7.0E-10 3.6E-10 4.1 E-11 -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disoosal is not considered for this alternative. 
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Table 11-10.1-6. ORR-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non Involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 1.7E-06 1.1E-05 1.2E-02 - -
Decentralized 37 16 1.4E-06 8.8E-06 1.2E-02 7.8E-01 
Reaionalized-1 11 12 1.4E-06 8.7E-06 1.2E-02 7.7E-01 
Reaionalized-2 7 6 1.4E-06 8.8E-06 1.3E-02 1.1 E+00 
Reaionalized-3 7 1 1.4E-06 8.8E-06 1.3E-02 - -
Reaionalized-4 4 6 2.0E-06 1.3E-05 1.6E-02 1.1 E+00 
Centralized 1 1 9.5E-09 3.7E-07 2.9E-04 - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this alternative. 
MEI = Maximally Exposed Individual 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific occupational 
threshold limits. 
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Table 11-10.1-7. ORR-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T D co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 3 - 180 (4/176) 45 (10/35) 0 1 (1/0) 1 (1/0) 22 (1/21) 68 (2/66) 17 (4/13) 0 4 (4/0) 0 8 (0/8) 
Decentralized 37 16 134 (6/128) 42 (16/26) 0 1 (1/0) 2 (2/0) 17 (2/15) 92 (2/90) 31 (13/18) 0 7 (7/0) 1 (1/0) 11 (0/11) 
Regionalized-1 11 12 134 (6/128) 42 (16/26) 0 1 (1/0) 2 (2/0) 17 (2/15) 92 (2/90) 31 (13/18) 0 7 (7/0) 1 (1/0) 11 (0/11) 
Regionalized-2 7 6 134 (6/128) 42 (16/26) 0 1 (1/0) 2 (2/0) 17 (2/15) 92 (2/90) 31 (13/18) 0 7 (7/0) 1 (1 /0) 11 (0/11) 
Regionalized-3 7 1 192 (5/187) 49 (12/37) 0 1 (1 /0) 1 (1/0) 23 (1/22) 98 (1/97) 22 (2/20) 0 7 (7/0) 1 (1/0) 12 (0/12) 
Regionalized-4 4 6 235 (10/225) 70 (25/45) 0 2 (2/0) 2 (2/0) 29 (2/27) 144 (3/141) 36 (8/28) 0 12 (12/0) 1 (1/0) 17 (0/17) 
Centralized 1 1 153 (3/150) 36 (6/30) 0 0 0 18 (0/18) 64 (0/64) 13 (0/13) 0 0 0 8 (0/8) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO = carbon monoxide. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values= total emissions (stationary-source emissions/ mobile-source emission). 
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Table 11-10.1-8. ORR-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General Conformity Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - - - - - - - -- - - --
Decentralized 37 16 -- - - - - - - - - --
Reoionalized - 1 11 12 - - - - - - -- - - - -
Reoionalized - 2 7 6 - - - - - - - - - - - -
Reoionalized - 3 7 1 - - - - -- - - - - --
Regionalized - 4 4 6 - - - - - - - - -- - -
Centralized 1 1 - - - - - - -- - - --

Number of Operations & Maintenance 

LLMW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline (2) Concentration (3) 

CO(4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe (4) co NO2 Pb PM10 SO2 voe 
No Action 3 - 2 19 0 26 1 1 0 0 0 a 2 0 
Decentralized 37 16 2 33 0 50 2 1 0 0 0 6 3 "" 0 
Reoionalized - 1 11 12 2 33 0 50 2 1 0 0 0 6 3 0 
Reoionalized - 2 7 6 2 33 0 50 2 1 0 0 0 6 3 0 
Reoionalized - 3 7 1 1 26 0 46 1 0 0 0 0 6 3 - 0 
Regionalized - 4 4 6 3 51 0 77 2 1 0 0 0 9 5 0 
Centralized 1 1 0 1 0 0 0 0 - - .. -. . - . . - -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO = carbon monoXJde. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) ORR is in an attainment area for all criteria pollutants, therefore the GCR doe not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for the 

Centralized Alternative are assumed to be negligible since ther is no incineration at ORR under this alternative. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-10.1-9. ORR-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 - 7 0 0 -- - - 0 -- - - 0 0 0 0 
Decentralized 37 16 0 0 0 - - -- 0 - - - - 0 0 0 0 
Regionalized-1 11 12 0 0 0 - - -- 0 -- - - 0 0 0 0 
Regionalized-2 7 6 0 0 0 - - -- 0 -- - - 0 0 0 0 
Reaionalized-3 7 1 0 0 0 - - - - 0 - - -- 0 0 0 0 
Reaionalized-4 4 6 0 0 0 -- - - 0 - - -- 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 - - -- 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1, 1,2,2- 1,2,2-Trichloro, 1, 1, 1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifl uoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - - - 0 0 0 -- 0 0 0 - - - -
Decentralized 37 16 -- 0 0 0 - - 0 0 0 - - - -
Regionalized-1 11 12 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-2 7 6 - - 0 0 0 - - 0 0 0 - - - -
Regionalized-3 7 1 - - 0 0 0 - - 0 0 0 - - - -
Reqionalized-4 4 6 - - 0 0 0 - - 0 0 0 - - - -
Centralized 1 1 - - 0 0 0 - - 0 0 0 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentaqes <1 % are shown as zeros. 

VOLUME II 10- 11 



Site Data Tables Volume II 

Table 11-10.1-10. ORR-LLMW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPD Use Flow Flow 
No Action 3 - 9920 0.1 <0.1 11491 0.1 <0.1 <0.1 
Decentralized 37 16 24085 0.1 <0.1 14992 0.1 <0.1 <0.1 
Reqionalized-1 11 12 24085 0.1 <0.1 14992 0.1 <0.1 <0.1 
Reqionalized-2 7 6 24085 0.1 <0.1 14992 0.1 <0.1 <0.1 
Reqionalized-3 7 1 16203 0.1 <0.1 10579 0.1 <0.1 <0.1 
Reqionalized-4 4 6 32846 0.2 <0.1 20085 0.1 <0.1 <0.1 
Centralized 1 1 7888 <0.1 <0.1 4686 <0.1 <0.1 <0.1 
Notes: 
T = Treatment 
D = Disposal 
Water supplied by surface water in the Clinch River. Current water use = 18,300,000 gallons/day. 
Wastewater discharged to the Clinch River. 
Average flow rate of the Clinch River= 3,003,000,000 gallons/day. 
- - = Stream Flow is not considered for this site. 
<0.1 indicates that the percentaqe is less than 0.1 %. 
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Table 11-10.1-11. ORR-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 237 59 63 107 238 239 240 241 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 50 30 0 
Reqionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 40 20 0 
Reqionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 40 30 0 
Reqionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Reqionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 50 30 0 
Central ized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Decentralized 37 16 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 7 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 5 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 10 0 0 
Regionalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 10 0 0 
Centralized 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= No disposal of CH-LLMW at this site for this alternative. 
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Table 11-10.1-12. ORR-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Remote-Handled) 

LLMW T D* Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Decentralized 37 H 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

Regionafized-1 1 1~ 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

Regionalized-2 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

Regionalized-3 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

Regionalized-4 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

Centralized 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 1000 600 0 

LLMW T o· Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - -- -- -- --

Decentralized 37 16 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Regionalized-1 11 12 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Regionalized-2 7 6 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Regionalized-3 7 1 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Regionalized-4 4 6 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Centralized 1 1 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 1 0 0 100 0 0 

Notes: 

T = Treatment 

D = Disposal 

• = In addition to the CH-LLMW disposal sites indicated below, disposal of RH-LLMW occurs at four sites (Hanford, INEL, ORR and SAS) for all alternatives except No Action. 

- - = No disposal at this site for this alternative. 
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Table 11-10.1-13. ORR-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Volume II 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 50 0 0 0 0 
Regionalized-1 11 12 0 0 0 50 0 0 0 0 
Regionalized-2 7 6 0 0 0 ,,::; 70 0 0 0 0 

., 

Regionalized-3 7 1 -- -- -- "' -- -- -- -- --
Regionalized-4 4 6 0 0 0 70 0 0 0 0 
Centralized 1 1 -- -- -- -- -- -- -- --

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 1000 0 0 1000 0 0 0 
Regionalized-1 11 12 1000 0 0 1000 0 0 0 
Regionalized-2 7 6 2000 0 0 3000 0 0 0 
Regionalized-3 7 1 -- -- -- -- -- -- --
Regionalized-4 4 6 2000 0 0 3000 0 0 0 
Centralized 1 1 -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
"--" = No disposal at this site for this alternative. 
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Table 11-10.1-14. ORR-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Remote-Handled) 

LLMW T D* Carbon 

Volume II 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 0 0 0 0 0 0 0 0 
Regionalized-3 7 1 0 0 0 0 0 0 0 0 
Regionalized-4 4 6 0 0 0 0 0 0 0 0 
Centralized 1 1 0 0 0 0 0 0 0 0 

LLMW T D* 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 1 0 0 2 0 0 0 
Regionalized-1 11 12 1 0 0 2 0 0 0 
Regionalized-2 7 6 1 0 0 2 0 0 0 
Regionalized-3 7 1 1 0 0 2 0 0 0 
Regionalized-4 4 6 1 0 0 2 0 0 0 
Centralized 1 1 1 0 0 2 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
* = In addition to the CH-LLMW disposal sites indicated below, disposal of RH-LLMW occurs at four sites (Hanford, INEL, ORR 
and SAS) for all alternatives except No Action. 
"--" = No disposal at this site for this alternative. 
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Table 11-10.1-15. ORR-LLMW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 825 733 0.25 8.3 0.10 0.16 
Decentralized 37 16 1566 1739 0.60 19.7 0.24 0.30 
Reqionalized-1 11 12 1566 1739 0.60 19.7 0.24 0.30 
Reqionalized-2 7 6 1566 1739 0.60 19.7 0.24 0.29 
Reqionalized-3 7 1 1367 1519 0.53 17.2 0.21 0.25 
Reqionalized-4 4 6 1973 2192 0.76 24.8 0.31 0.38 
Centralized 1 1 872 969 0 .34 11 .0 0.13 0.15 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline 
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Table 11-10.1-16. ORR-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Emplovment (FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 3 - 5.83 0.10 11491 0.03 11491 0.28 2.62 0.4 324 2 
Decentralized 37 16 12.38 0.22 24085 0.06 14992 0.37 3.7 0.56 995 5 
Regionalized-1 11 12 12.38 0.22 24085 0.06 14992 0.37 3.7 0.56 995 5 
Reaionalized-2 7 6 12.62 0.22 24085 0.06 14992 0.37 4.6 0.7 995 5 
Regionalized-3 7 1 10.52 0.19 16203 0.04 10579 0.26 2.45 0.37 933 4 
Regionalized-4 4 6 19.05 0.34 32846 0.08 20085 0.49 6.65 1.01 1225 6 
Centralized 1 1 5.31 0.09 7888 0.02 4686 0.11 0.74 0.11 644 3 
Notes: 
Tis defined as Treatment, Dis defined as Disposal 
(1) Based on 1991 site employment 
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Table 11-10.1-17. ORR-LLMW-Cost 

Number of Cost by Life-Cycle Component 1) Cost by Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 934 38 170 667 59 509 424 0 
Decentralized 37 16 1772 143 528 1005 95 1456 0 316 
Reqionalized-1 11 12 1772 143 528 1005 95 1456 0 316 
Reqionalized-2 7 6 1772 143 528 1005 95 1456 0 316 
Reqionalized-3 7 1 1547 128 494 855 70 1456 0 92 
Reqionalized-4 4 6 2233 184 635 1292 120 1867 0 366 
Centralized 1 1 987 80 360 502 45 895 0 92 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.10.2 ORR LLW 

Thirteen tables immediately following portray the impacts of LL W at ORR. These tables are presented as follows: 

Impact Category 

No. Description 

l. ORR-LLW-Treatment and Disposal: Estimated Number of Fatalities 
2. ORR-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. ORR-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. ORR-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. ORR-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7 . ORR-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

ORR-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
ORR-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 

1 ORR-LLW-Impacts on Water Resources Due to Increased Water Use 
11. ORR-LLW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. ORR-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. ORR-LLW-Infrastructure Impacts for Treatment and Disposal 
15. ORR-LLW-Cost 
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Table 11-10.2-1. ORR-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 01.1E-01 8.3E-02 4.6E-06 , 1.SE-07 3.4E-01 1.SE-01 
Decentralized 16 6.1E-02 4.8E-02 5.0E-06 1.7E-07 3.0E-01 2.4E-01 
Regionalized-1 12 6.1E-02 4.8E-02 5.0E-06 1.7E-07 3.0E-01 2.4E-01 
Regionalized-2 11 12 3.1E-01 3.8E-01 8.2E-05 3.4E-06 2.1E-01 1.3E-01 
Regionalized-3 6 6.1E-02 2.8E-02 5.0E-06 1.7E-07 5.SE-01 4.0E-01 
Regionalized-4 7 6 3.1E-01 3.6E-01 8.2E-05 3.4E-06 4.7E-01 3.0E-01 
Regionalized-5 4 6 4.2E-01 4.3E-01 3.0E-01 4.3E-03 4.7E-01 3.0E-01 
Regionalized-6 2 7.0E-02 5.2E-02 1.2E-05 3.9E-07 -- --
Regionalized-7 2 7.0E-02 5.2E-02 1.2E-05 3.9E-07 -- --
Centralized-1 1 7.0E-02· 5.2E-02 1.2E-05 3.9E-07 -- --
Centralized-2 1 7.0E-02 5.2E-02 1.2E-05 3.9E-07 

. -- --
Centralized-3 7 1 3.2E-01 3.9E-01 8.9E-05 3.6E-06 -- --
Centralized-4 7 1 3.2E-01 3.9E-01 8.9E-05 3.6E-06 -- --
Centralized-5 1 1 "'' 7.0E-02 5.2E-02 1.2E-05 3.9E-07 --' --
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative 
** Ten sites use existing facilities for Volume Reduction 
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Table 11-10.2-2. ORR-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offsite Population Noninvolved Worker WM Workers 

LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 

(oerson-rem' Incidence Effects (oerson-rem Incidence Effects (nerson-rem' Incidence Effects 
No Action 10** 6 9.2E-03 1.6E-05 9.2E-07 3.1E-04 5.2E-07 3.1E-08 2.8E+02 0 3.9E-01 1.7E-02 
Decentralized 16 1.0E-02 1.7E-05 1.0E-06 3.3E-04 5.7E-07 3.3E-08 1.5E+02 2.1E-01 9.1E-03 
Reaionalized-1 12 1.0E-02 1.7E-05 1.0E-06 3.3E-04 5.7E-07 3.3E-08 1.5E+02 2.1E-01 9.1E-03 
Reaionalized-2 11 12 1.7E-01 2.SE-04 1.7E-05 6.7E-03 1.1E-05 6.7E-07 7.8E+02 1.1E+00 4.7E-02 
Reaionalized-3 6 1.0E-02 1.7E-05 1.0E-06 3.3E-04 5.7E-07 3.3E-08 1.5E+02 2.1E-01 9.1E-03 
Reaionalized-4 7 6 1.7E-01 2.SE-04 1.7E-05 6.7E-03 1.1E-05 6.7E-07 7.7E+02 1.1E+00 4.7E-02 
Reaionalized-5 4 6 6.0E+02 1.0E+00 6.0E-02 8.7E+00 1.SE-02 8.7E-04 1.1E+03 1.SE+00 6.3E-02 
Reaionalized-6 2 2.3E-02 3.9E-05 2.3E-06 7.BE-04 1.3E-06 7.SE-08 1.8E+02 2.SE-01 1.1E-02 
Reaionalized-7 2 2.3E-02 3.9E-05 2.3E-06 7.SE-04 1.3E-06 7.SE-08 1.8E+02 2.SE-01 1.1E-02 
Centralized-1 1 2.3E-02 3.9E-05 2.3E-06 7.BE-04 1.3E-06 7.8E-08 1.8E+02 2.SE-01 1.1E-02 
Centralized-2 1 2.3E-02 3.9E-05 2.3E-06 7.SE-04 1.3E-06 7.8E-08 1.8E+02 2.SE-01 1.1E-02 
Centralized-3 7 1 1.8E-01 3.0E-04 1.8E-05 7.1E-03 1.2E-05 7.1E-07 8.0E+02 1.1E+00 4.8E-02 
Centralized-4 7 1 1.BE-01 3.0E-04 1.SE-05 7.1E-03 1.2E-05 7.1E-07 8.0E+02 1.1E+00 4.8E-02 
Centralized-5 1 1 2.3E-02 3.9E-05 2.3E-06 7.SE-04 1.3E-06 7.8E-08 1.8E+02 2.SE-01 1.1E-02 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-10.2-3. ORR-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 10** 6 8.5E+02 '"" 1.2E+OO '" 5.1E--02 
Decentralized 16 7.6E+02 1.1E+OO 4.6E-02 
Regionalized-1 12 7.6E+02 1.1E+OO, ,,1 4.6E-02 
Regionalized-2 11 12 5:3E+02 7.4E-01 3.2E-02 
Regionalized-3 6 1.4E+03 1.9E+OOi: 8.3E-02 
Regionalized-4 7 6 

... 1;2E+03 1.7E+OO · 7.1E-02 
Regionalized-5 4 6 .u 1.2E+03 I<& 1~7E+OO 7.1E-02 
Reoionalized-6 2 - - -- --
Reoionalized-7 2 -- - - - -
Centralized-1 1 -- -- --
Centralized-2 1 -- -- - -
Centralized-3 7 1 -- - - - -
Centralized-4 7 1 - - - - - -
Centralized-5 1 1 - - - - --
Notes: 
T = Treatment 
D = Disposal 
- -= Disposal is not considered under the alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-10.2-4. ORR-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10** 6 1.4E-10 1.4E-10 2.2E-07 
Decentralized 16 1.6E-10 1.SE-10 1.8E-07 
Regionalized-1 12 1.6E-10 1.SE-10 1.8E-07 
Regionalized-2 11 12 2.SE-09 3.0E-09 3.9E-07 
Regionalized-3 6 1.6E-10 1.SE-10 1.3E-07 
Regionalized-4 7 6 2.SE-09 3.0E-09 1.8E-07 
Regionalized-5 4 6 9.3E-06 3.9E-06 1.8E-07 
Regionalized-6 2 3.SE-10 3.SE-10 - -
Regionalized-7 2 3.SE-10 3.SE-10 - -
Centralized 1 1 3.SE-10 3.SE-10 - -
Centralized 2 1 3.SE-10 3.SE-10 - -
Centralized 3 7 1 2.7E-09 3.2E-09 --
Centralized 4 7 1 2.7E-09 3.2E-09 - -
Centralized 5 1 1 3.SE-10 3.SE-10 - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Disposal is not considered under the Alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-10.2-5. ORR-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disoosal 
Hypothetical Farm Family 

Number of Offsite MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probabilitv (rem) Probability Probability 
No Action 10** 6 2.9E-07 4.9E-10 2.9E-11 2.8E-07 4.7E-10 2.8E-11 4.5E-04 7.6E-07 4.5E-08 
Decentralized 16 3.1E-07 5.3E-10 3.1 E-11 3.0E-07 5.1E-10 3.0E-11 3.7E-04 6.2E-07 3.7E-08 
Reaionalized-1 12 3.1E-07 5.3E-10 3.1 E-11 3.0E-07 5.1 E-10 3.0E-11 3.7E-04 6.2E-07 3.7E-08 
Reaionalized-2 11 12 5.0E-06 8.5E-09 5.0E-10 6.1E-06 1.0E-08 6.1 E-10 7.8E-04 1.3E-06 7.8E-08 
Reaionalized-3 6 3.1E-07 5.3E-10 3.1 E-11 3.0E-07 5.1E-10 3.0E-11 2.5E-04 4.3E-07 2.5E-08 
Reaionalized-4 7 6 5.0E-06 8.SE-09 5.0E-10 6.1E-06 1.0E-08 6.1E-10 3.7E-04 6.3E-07 3.7E-08 
Reaionalized-5 4 6 1.9E-02 3.2E-05 1.9E-06 7.8E-03 1.3E-05 7.BE-07 3.7E-04 6.3E-07 3.7E-08 
Reaionalized-6 2 7.1 E-07 1.2E-09 7.1E-11 7.0E-07 1.2E-09 7.0E-11 - - - - - -
Reaionalized-7 2 7.1 E-07 1.2E-09 7.1E-11 7.0E-07 1.2E-09 7.0E-11 - - - - - -
Centralized-1 1 7.1E-07 1.2E-09 7.1E-11 7.0E-07 1.2E-09 7.0E-11 - - - - - -
Centralized-2 1 7.1E-07 1.2E-09 7.1E-11 7.0E-07 1.2E-09 7.0E-11 - - - - - -
Centralized-3 7 1 5.4E-06 9.2E-09 5.4E-10 6.5E-06 1.1 E-08 6.SE-10 - - - - - -
Centralized-4 7 1 5.4E-06 9.2E-09 5.4E-10 6.SE-06 1.1 E-08 6.5E-10 - - - - - -
Centralized-5 1 1 7.1E-07 1.2E-09 7.1E-11 7.0E-07 1.2E-09 7.0E-11 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disposal is not considered under the alternative. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-10.2-6. ORR-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10** 6 49 (18/31) 54 (48/6 0 4 (4/0) 5 (5/0) 9 (5/4) 213(2/211) 46 (4/42) 0 1 (1/0) 0 25 0/25) 
Decentralized 16 153 (106/47) 287 (277/9) 0 22 (22/0) 26 (26/0) 33 (27/6) 112 4/108 31 (9/22) 0 2 (1/0) 0 14 1/13) 
Regionalized-1 12 153 (106/47) 287 (277/9) 0 22 (22/0) 26 (26/0) 33 (27/6) 112 4/108 31 (9/22) 0 2 (1/0) 0 14 1/13) 
Regionalized-2 11 12 241 (46/195) 159 (120/39) 0 10 (10/0) 11 (11 /0) 35 (12/23) 185 2/183 41 (4/37) 0 1 (1 /0) 0 22 (0/22) 
Regional ized-3 6 281 (234/47) 619 (610/9) 0 49 (49/0) 58 (58/0) 65 (59/6) 135 9/126 49 (19/30} 0 3 (3/0) 0 16 1/15) 
Regionalized-4 7 6 313 (110/203) 326 (286/40) 0 23 (23/0) 27 (27/0) 52 (28/24 290 {4/286 70 (9/61) 0 3 (2/1) 0 36 1/35) 
Regionalized-5 4 6 351 (114/237) 344 (297/47) 0 24 {24/0) 28 (28/0) 57 (29/28 332 4/328 81 (11/70) 0 4 (3/1) 0 41 1/40) 
Regional ized-6 2 75 (8/67) 33 (20/13 0 2 (2/0) 2 (2/0) 10 (2/8) 54 0/54) 16 {1/15) 0 0 0 7 (0/7) 
Regionalzied-7 2 75 (8/67) 33 (20/13 0 2 (2/0) 2 (2/0) 10 {2/8) 54 (0/54) 16 (1/15) 0 0 0 7 0/7) 
Centralized-1 1 75 (8/67) 33 (20/13 0 2 (2/0) 2 (2/0) 10 (2/8) 54 0/54) 16(1/15) 0 0 0 7 (0/7) 
Centralized-2 1 75 (8/67) 33 (20/13 0 2 (2/0) 2 (2/0) 10 (2/8) 54 0/54) 16 (1/15) 0 0 0 7 0/7) 
Centralized-3 7 1 220 (17/203) 84 (44/40 0 3 (3/0) 4 (4/0) 29 (4/24) 240 1/239 54 (2/52) 0 1 (0/1) 0 29 0/29) 
Centralized-4 7 1 220 (17/203} 84 (44/40 0 3 (3/0) 4 (4/0) 29 (4/24) 240 1/239 54 (2/52) 0 1 (0/1) 0 29 0/29) 
Centralized-5 1 1 203 (8/195) 59 (20/39 0 2 (2/0) 2 (2/0) 25 (2/23) 54 0/54) 16 (1/15) 0 0 0 7 0/7) 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. voe = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions {equipment emissions/ worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions / mobile-source emission) 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-10.2-7. ORR-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Construction 
LL Percent of Toni/Year 

Alter natives T D General Conformity Rule (1) 
co NO2 Pb PM10 SO2 voe 

No Action 10 .. 6 .. . . .. .. .. . . 
Decentralized 16 .. .. .. .. .. . . 
Reoionalized-1 12 .. .. .. .. .. . . 
Reoionalized-2 11 12 .. .. .. .. .. . . 
Regionalized-3 6 .. .. .. . . .. . . 
Regionalized-4 7 6 .. .. .. .. .. . . 
Reoionalized-5 4 6 .. .. .. .. .. . . 
Reoionalized-6 2 .. .. .. .. .. . . 
Reoionalzied-7 2 .. .. .. .. .. . . 
Centralized-1 1 .. .. .. .. .. . . 
Centralized-2 1 .. .. .. .. .. .. 
Centralized-3 7 1 .. .. .. .. .. .. 
Centralized-4 7 1 .. .. .. .. .. . . 
Centralized-5 1 1 .. .. .. .. .. . . 

Operations & Maintenance 
LLW Percent of Toni/Year Percent of NAAQS 

Alternatives T D Standard or Guideline (2) Concentration (3) 
CO(4) NO2(4) Pb(4) PM10(4) SO2(4) VOC(4) co NO2 Pb PM10 S02 voe 

No Action 10 .. 6 2 9 0 4 0 1 .. .. . . .. . . . . 

Decentralized 16 4 21 ., 0 10 0 2 .. .. .. .. .. .. 
Reoionalized-1 12 4 21 0 10 0 2 .. .. .. .. .. . . 
Reoionalized-2 11 12 2 9 0 4 0 1 0 0 0 0 0 0 
Reoionalized-3 6 9 47 0 21 0 3 .. .. .. .. .. . . 
Regionalized-4 7 6 4 22 0 12 0 2 0 0 0 0 0 0 
Regionalized-5 4 6 4 27 0 18 0 2 0 0 0 0 0 0 
Regionalized-6 2 0 2 0 1 0 0 .. .. .. . . .. . . 
Regionalzied-7 2 0 2 0 1 0 0 .. .. .. .. .. .. 
Centralized-1 1 0 2 0 1 0 0 .. .. .. .. .. . . 
Centralized-2 1 0 2 0 1 0 0 .. .. .. .. .. .. 
Centralized-3 7 1 1 4 0 3 0 0 0 0 0 0 0 0 
Centralized-4 7 1 1 4 0 3 0 0 0 0 0 0 0 0 
Centralized-5 1 1 0 2 0 1 0 0 .. . . .. .. .. . . 
Notes: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Si!Jlificant Deterioration. GCR = General Confonnity Rule. 
CO= carbon monoxide. N02 = nitrogen doxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. 502 = sulfur dioxide. voe= 
volame organic compounds. 
NMQS = National Ambient Air Quality Standard 
(1) ORR is in an attainment area for all criteria pollutants, therefore the GCR do not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limlt as indicated by pollutant footnote. 
(3) The value presented is the higiest of all NMQS averaging periods for that pollutant. Stationary-source emissions for the minimum treatment (no 
incineration) alternatives, and the Centralized-5 Alternatives, are assumed to be negligible. 
(4) Attairvnent area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
•• Ten sites use existinQ facillties for Volume Reduction. 
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Table 11-10.2-8. ORR-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

LLW 

Alternatives 

No Action 
Decentralized 
RonionaJized-1 
R=ionaJlzed-2 
Ronionalized-3 
R=ionalized-4 
Ronionalized-5 
R=ionaliz~ 
RAnionalized-7 
Centralized-1 
Centralized-2 
Centralized-3 
Centralized-4 
Centralized-5 

LLW 

Altematlvea 

No Ar.uon 

-UecentralJZed 
Regionalized-1 
Rooionalized-2 
Reg10nalizeo-~ 

l'leg,onaliz"'1..4 
Reaionalized-5 

--Reg,onalized-6 
RegIonahzeo-1 

I Centralized-1 
leentralized-=-2 
I Centrahzed-3 
leentralized-4 
I centralized-5 
1 Notes: 
T = Treatment 
D = Disposal 

Number of 

Sites 

Total 

T D Radio-

nuclides Acetone Benzene 
10 .. 6 0 

16 0 
12 0 

11 12 0 
6 0 

7 6 0 
4 6 0 

2 0 
2 0 

0 
0 

7 0 
7 0 

0 

Number of 

Sites 

T D Methylene 

Methanol Chloride Selenium 
10 5 

16 
12 

11 12 
6 

7 6 
4 6 

2 
2 
1 
1 

7 
7 
1 

• • = Emissions of this hezardous or toxic air pollutant are assumed to be negligible. 
Percentages <1% are shown as zeros. 
•• Ten sites use existina laciliUes for Volume Reduction. 
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Table 11-10.2-9. ORR-LLW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction O :,erations 

LLW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 10** 6 13202 0.1 <0.1 13701 0.1 <0.1 <0.1 
Decentralized 16 247613 1.4 <0.1 12392 0.1 <0.1 <0.1 
Reaionalized-1 12 247613 1.4 <0.1 12392 0.1 <0.1 <0.1 
Reaionalized-2 11 12 123499 0.7 <0.1 36399 0.2 <0.1 <0.1 
Reaionalized-3 6 539756 2.9 <0.1 20858 0.1 <0.1 <0.1 
Reaionalized-4 7 6 269232 1.5 <0.1 40283 0.2 <0.1 <0.1 
Reaionalized-5 4 6 282328 1.5 <0.1 47608 0.3 <0.1 <0.1 
Reaionalized-6 2 23982 0.1 <0.1 7328 <0.1 <0.1 <0.1 
ReQionalized-7 2 23982 0.1 <0.1 7328 <0.1 <0.1 <0.1 
Centralized-1 1 23982 0.1 <0.1 7328 <0.1 <0.1 <0.1 
Centralized-2 1 23982 0.1 <0.1 7328 <0.1 <0.1 <0.1 
Centralized-3 7 1 56373 0.3 <0.1 33909 0.2 <0.1 <0.1 
Centralized-4 7 1 56373 0.3 <0.1 33909 0.2 <0.1 <0.1 
Centralized-5 1 1 23982 0.1 <0.1 7328 <0.1 <0.1 <0.1 
Notes: 
T = Treatment 
D = Disposal 
Water supplied by surface water in the Clinch River. Current water use= 18,300,000 gallons/day. 
Wastewater discharged to the Clinch River. Average flow rate of the Clinch River= 3,003,000,000 gallons/day. 
** Ten sites use existing facilities for Volume Reduction. 
<0.1 indicates that the percentaQe is less than 0.1 %. 
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Table 11-10.2-10. ORR-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sites 

LLW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np NI NI Pd Pu Pu Pu Pu 

Alternatives 225 227 241 2•2 2'3 1• 135 137 2,2 2« 2•• 121 210 237 .. 63 107 231 239 2 .. 2•1 

No Action 10·· 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
Decentral ized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -o 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 
Reaionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-4 7 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 
Reaionalized-5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-6 2 -- - - -- -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- - -
ReQionalized-7 2 -- -- - - -- -- -- -- -- -- -- - - -- -- -- -- -- -- -- - - -- --
Centralized-1 . 1 - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - - - -- --
Centralized-2 1 -- -- -- - - -- -- -- -- -- -- -- -- -- - - -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-4 7 1 -- -- -- -- -- -- -- -- - - -- -- -- - - -- -- -- -- -- -- - - --
Centralized-5 1 1 -- -- -- -- -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- --

Number of 

Sites 

LLW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 .. 231 223 226 151 71 .. " 227 221 229 230 232 126 233 ... 235 236 231 .. •• 
No Action 10·· 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Decentralized 16 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-1 12 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-4 7 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-5 4 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
ReQionalized-6 2 -- -- -- -- -- -- -- -- - - -- -- -- -- - - -- - - -- -- -- -- -- --
Reaionalized-7 2 -- -- - - -- -- -- -- -- - - -- -- -- -- - - -- - - - - -- -- -- -- --
Centralized-1 1 -- -- -- -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-2 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-3 7 1 -- -- -- -- -- -- -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-4 7 1 -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Centralized-5 1 1 - - -- - - -- -- -- -- -- -- -- -- -- -- -- -- - - -- -- -- -- -- --
Notes: 
T = Treatment 
D= Disposal 
•• Ten sites use existing facilities for Volume Reduction 
- - = Disposal is not considered for this Alternative. 
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Table 11-10.2- 11. ORR-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW o/o o/o 

Alternatives T D ROI Change in ROI 

Cost o/o Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 3721 3307 1.15 37.4 0.46 0.36 
Decentralized 16 lDJlI/'1349 '¥¥'' \i1. 500 •·c,JM'[' ~ 0 . .52 7f~Tifi'1'1.i "4 16.9 l'.J\ v~"' · 0.21 'Y{;jf ,"\t 0.26 
ReQionalized-1 12 It,+&' 1 349 1

'1' 1500 ; +k' \/1* .0:52 "¥IHJ\1j t4. ll 1, ·,16.9 1"1 r:if',,7,'Ji:Un ;;., 0.21 If .. jiH 0.26 
ReQionalized-2 11 12 3631 4033 1.40 45.6 0.56 0.57 
Regionalized-3 6 2533 2814 0.98 31.8 0.39 0.37 
Regional ized-4 7 6 411 2 4568 1.59 51.7 0.64 0.84 
ReQionalized-5 "4'" 6 4712 5234 1.82 59.2 0.73 0.96 
Regionalized-6 2 885 983 0.34 11.1 0.14 0.16 
ReQionalized-7 2 885 983 0.34 11.1 0.14 0.16 
Centralized-1 1 885 983 0.34 11.1 0.14 0.16 
Centralized-2 1 885 983 0.34 11.1 0.14 0.16 
Centralized-3 7 1 3403 3780 1.31 42.7 0.53 0.69 
Centralized-4 7 1 3403 3780 1.31 42.7 0.53 0.69 
Centralized-5 1 1 885 983 0.34 11.1 0.14 0.16 
Notes: 
T = Treatment 
D = Disposal 
( 1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existinQ facilities for Volume Reduction. 
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Table 11-10.2-12. ORR-LLW-lnfrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE} 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MW} (1) 
No Action 10** 6 83.2 1.48 13701 0.03 13701 0.34 8.10 1.23 237 1 
Decentralized 16 65.6 1.16 ' 247613 0.62 12392 0.30 36.66 ' 5.55 ',,, 2076 10 :; 

Reqionalized-1 12 65.6 ' 1.16 247613 0.62 12392 0.30 36.66 5.55 2076 10 
Reaionalized-2 11 12 45.7 0.81 123499 0.31 36399 0.89 15.90 2.41 1658 8 
Reaionalized-3 6 137.6 2.44 539756 1.34 20858 0.51 80.69 12.23 1012 5 
Reaionalized-4 7 6 80.1 1.42 269232 0.67 40283 0.98 37.86 5.74 1968 9 
Reaionalized-5 4 6 86.2 1.53 282328 0.70 47608 1.16 39.29 5.95 2233 10 
Reaionalized-6 2 11 .6 0.21 23982 0.06 7328 0.18 2.86 0.43 518 2 
Reqionalized-7 2 11.6 0.21 23982 0.06 7328 0.18 2.86 0.43 518 2 
Centralized-1 1 11 .6 0.21 23982 0.06 7328 0.18 2.86 0.43 518 2 
Centralized-2 1 11.6 0.21 23982 0.06 7328 0.18 2.86 0.43 518 2 
Centralized-3 7 1 27.5 0.49 56373 0.14 33909 0.83 37.86 1.38 1571 7 
Centralized-4 7 1 27.5 0.49 56373 0.14 33909 0.83 37.86 1.38 1571 7 
Centralized-5 1 1 11.6 0.21 23982 0.06 7328 0.18 2.86 0.43 518 2 
Notes: 
T = Treatment 
D = Disposal 
GPO = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1991 Site Employment. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-10.2-13. ORR-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-operations construction operations Decontammat1on lreatment storage u1sposa1 
(Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 10** 6 4210 36 1024 2949 200 979 0 3231 
Decentralized 16 1526 118 401 946 61 548 0 978 
Regionalized-1 12 1526 118 401 946 61 548 0 978 
ReQionalized-2 11 12 4108 278 716 3020 93 3773 0 334 
Regionalized-3 6 2866 187 1132 1344 203 711 0 2155 
Regionalized-4 7 6 4653 332 854 3346 122 3850 0 803 
ReQionalized-5 4 6 5331 367 974 3848 141 4528 0 803 
Regionalized-6 2 1001 78 250 630 44 1001 0 0 
Regionalized-7 2 1001 78 250 630 44 1001 0 0 
Centralized-1 1 1001 78 250 630 44 1001 0 0 
Centralized-2 1 1001 78 250 630 44 1001 0 0 
Centralized-3 7 1 3850 273 663 2860 55 3850 0 0 
Centralized-4 7 1 3850 273 663 2860 55 3850 0 0 
Centralized-5 1 1 1001 78 250 630 44 1001 0 0 
Notes: 
** Ten sites use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.10.3 ORR TRUW 

Twelve tables immediately following portray the impacts of TRUW at ORR. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
13. 
14. 
15. 

Description 

ORR-TROW-Treatment: Estimated Number of Fatalities 
ORR-TROW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
ORR-TROW-Treatment: MEI Probability of Cancer Fatality 
ORR-TROW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 
ORR-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 
ORR-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 
ORR-TROW-Percent of Standard/Guideline for Criteria Air Pollutants 
ORR-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 
ORR-TROW-Impacts on Water Resources Due to Increased Water Use 
ORR-TROW-Socioeconomic Impacts for Treatment 
ORR-TR OW-Infrastructure Impacts for Treatment 
ORR-TROW-Cost 
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Table No. 

11-10.3-1 
11-10.3-2 
11-10.3-3 
11-10.3-4 
11-10.3-5 
11-10.3-6 
11-10.3-7 

11-10.3-8 
11-10.3-9 
11-10.3-10 
11-10.3-11 
11-10.3-12 
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10-37 
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10-43 
10- 44 
10-45 
10-46 

10-34 



Site Data Tables Volume II 

Table 11-10.3-1. ORR-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offsite Non involved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action-** 16 5 WIPPWAC 3.6E-07 8.4E-03 6.6E-08 2.3E-09 
Decentralized *** 16 5 WIPPWAC 2.?E-03 9.1 E-02 8.0E-07 2.?E-08 
Regionalized-1 5 2 Reduce Gas 2.BE-03 1.0E-01 8.3E-07 2.9E-08 
Regionalized-2 5 2 LDR 9.0E-02 2.1 E-01 4.6E-02 1.6E-03 
Regionalized-3 3 2 LDR 9.0E-02 2.1 E-01 4.6E-02 1.6E-03 
Centralized WIPP 2 LDR 9.0E-02 2.1E-01 4.6E-02 1.6E-03 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transferred to interim storage at 

10 sites, then to WIPP. 
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Table 11-10.3-2. ORR-TROW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offslte Population Nonlnvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard '""""on-reml Incidence Incidence Effects (person-rem) Incidence Incidence Effects (person-rem) Incidence Incidence Effects 
NO Action•• 16 5 Wlrr YYAv 1.3t-04 2.2t-07 7.St-09 1.3t-08 4.6E-06 7.St-09 2.6E-09 4.6E-10 9.0E-04 1.3E-06 8.4E-08 5.4E-08 
Decentralized· .. 16 5 WIPPWAC 1.6E-03 2.7E-06 1.6E-07 1.6E-07 5.4E-05 9.2E-08 5.2E-08 5.4E-09 6.8E+OO 9.SE-03 3.0E-06 4.1E-04 
Reaionalized-1 5 2 Reduce Gas 1.7E-03 2.SE-06 1.6E-07 1.7E-07 5.7E-05 9.7E-08 5.2E-08 5.7E-09 6.9E+OO 9.6E-03 3.4E-06 4.1E-04 
Reaionalized-2 5 2 LOR 9.2E+-01 1.6E-01 1.1E-07 9.2E-03 3.1E+OO 5.3E-03 3.7E-08 3.1E-04 2.3E+-02 3.2E-01 5.1E-06 1.4E-02 
Reaionalized-3 3 2 LOR 9.2E+-01 1.6E-01 1.1E-07 9.2E-03 3.1E+OO 5.3E-03 3.7E-08 3.1E-04 2.3E+-02 3.2E-01 5.1E-06 1.4E-02 
Centralized WIPP 2 LOR 9.2E+-01 1.6E-01 1.1E-07 9.2E-03 3.1E+OO 5.3E-03 3.7E-08 3.1E-04 2.3E+-02 3.2E-01 5.1E-06 1.4E-02 
Notes: 
.. For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed . 
... In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = Treatment 
D=Di=sal 
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Table 11-10.3-3. ORR-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC 2.1E-12 2.1 E-12 
Decentralized*** 16 5 WIPPWAC 2.SE-11 2.SE-11 
Reoionalized-1 5 2 Reduce Gas 2.6E-11 2.6E-11 
Reoionalized-2 5 2 LOR 1.4E-06 1.4E-06 
Reoionalized-3 3 2 LOR 1.4E-06 1.4E-06 
Centralized WIPP 2 LOR 1.4E-06 1.4E-06 
Notes: 
MEI = Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storaae at 10 sites, then to WIPP. 
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Table 11-10.3-4. ORR-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 
Number of Offsite Population MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action ** 16 5 WIPPWAC 4.1E-09 7.0E-12 4.0E-13 4.1E-13 4.1E-09 7.0E-12 2.SE-12 4.1E-13 
Decentralized *** 16 5 WIPPWAC 4.9E-08 8.4E-11 8.1 E-12 4.9E-12 4.9E-08 8.3E-11 5.0E-11 4.9E-12 
Regionalized-1 5 2 Reduce Gas 5.1E-08 8.7E-11 8.1E-12 5.1 E-12 5.2E-08 8.8E-11 5.0E-11 5.2E-12 
Regionalized-2 5 2 LOR 2.8E-03 4.8E-06 5.7E-12 2.8E-07 2.8E-03 4.8E-06 3.SE-11 2.8E-07 
Regionalized-3 3 2 LOR 2.8E-03 4.8E-06 5.7E-12 2.8E-07 2.8E-03 4.8E-06 3.SE-11 2.8E-07 
Centralized WIPP 2 LOR 2.8E-03 4.8E-06 5.7E-12 2.8E-07 2.8E-03 4.8E-06 3.5E-11 2.8E-07 
Notes: 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
MEI = Maximally Exposed Individual 
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Table Il-10.3-5. ORR-TROW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offslte Non Involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC 3.3E-12 2.0E-11 3.0E-06 
Decentralized*** 16 5 WIPPWAC 1.3E-10 8.0E-10 3.0E-05 
Reaionalized-1 5 2 Reduce Gas 1.3E-10 8.1E-10 3.0E-05 
Reaionalized-2 5 2 LDR 1.9E-09 1.2E-08 3.0E-05 
Reaionalized-3 3 2 LDR 1.9E-09 1.2E-08 3.0E-05 
Centralized WIPP 2 LDR 1.9E-09 1.2E-08 3.0E-05 
Notes: 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
Hazard Index= Sum of hazard quotient values for all noncarcinogenic chemicals. The Hazard 

Quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific occupational threshold 
limits. 
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Table 11-10.3-6. ORR-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

TRUW CH RH Treatment Construction Emissions In Tons/Year (1 Operations & Maintenance Emissions in Tons/Year (21 

Alternatives Treat Treat Standard co NO2 Pb PM10 502 voe co NO2 Pb PM10 502 
NO ,v.;uon•• 16 5 VVIPt-' vvA1; .. .. .. .. .. . . 15 {U/15) 3 {Or,jJ 0 0 0 
Decentralized· ·· 16 5 WIPPWAC 34 (7/27) 24 (19/5) 0 1 (1/0) 2(2/0) 5 (2/3) 23 (0/23) 5 (0/5) 0 0 0 
Aegionalized-1 5 2 Reduce Gas 27 (6/21) 20 (16/4) 0 1 (1/0) 2 (2/0) 5 (2/3) 19 (19/0) 4 (0/4) 0 0 0 
Regionalized-2 5 2 LDA 43 (7/36) 26 (19/7) 0 1 (1/0) 2 (2/0) 6 (2/4) 24 (0/24) 5 (0/5) 0 0 0 
Reaionalized-3 3 2 LDR 43 (7/36) 26 (19/7) 0 1 (1/0) 2 (2/0) 6 (2/4) 24 (0/24) 5 (0/5) 0 0 0 
Centralized WIPP 2 LDR 43 (7/36) 26 (19/7) 0 1 (1/0) 2 (2/0) 6 (2/4) 24 (0/24) 5 (0/5) 0 0 0 
Notes: 
Emissions <1 ton per year are shown as zeros. voe= Volatile Organic Compounds. 
CO= cart>on monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. 502 = su~ur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehides emission) 
(2) Values = total emissions (stationary-source emissions / mobile-source emission) 
•• For No Action Alternative, storage is indefinite: no disposal a• WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Attemative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table Il-10.3-7. ORR-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Tons/Year 

Alternatives CH RH Treatment General Conformltv Rule I 11 

Treat Treat Standard co N02 Pb PM10 SO2 voe 
No Action•• 16 5 WIPPWAC . . .. .. .. . . . . 
Decentralized• .. 16 5 WIPPWAC .. .. . . . . .. .. 
Regionalized-1 5 2 Reduce Gas .. .. . . . . .. . . 
Regionalized-2 5 2 LOR . . .. .. .. . . . . 
Regionalized-3 3 2 LOR .. .. . . .. .. . . 
Centralized WIPP 2 LOR . . .. . . .. .. .. 

Number of 0-lons & Maintenance 

TRUW Sltn Percent of Tons/YNr Percent of NAAQS 

Alternatives CH RH Trut Standard or Guideline 121 Concentration 131 

TrNI Treat STD CO(4) NO2(4) Pb(4) PM10 (4) SO2(4) VOC(4) co NO2 Pb PM10 SO2 voe 
No Action .. 16 5 WIPPWAC 0 0 0 0 0 0 . . .. .. .. .. . . 
Decentralized ... 16 5 WIPPWAC 0 1 0 0 0 0 . . . . . . .. . . .. 

Reoionalized-1 5 2 Reduce Gas 0 0 0 0 0 0 . . . . .. .. . . . . 
Reoionalized-2 5 2 LOR 0 1 0 2 1 0 0 0 0 0 0 0 
Regionalized-3 3 2 LOR 0 1 0 2 1 0 0 0 0 0 0 0 
Centralized WIPP 2 LOR 0 1 0 2 1 0 0 0 0 0 0 0 

Notes: 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 

co = carbon monoxide. N0 2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 

voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) ORR is in an attainment area for all criteria pollutants, therfore the GCR does not apply. 

(2) Percent of either PSO or GCR tons per year (tpy) limit as indicated by pollutant footnote . 

(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for all alternatives are assumed to be negligible. 

(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 

·• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 

•·· In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-10.3-8. ORR-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dlchloro- Butyl Tetra- Chloro• Chloro- Chromium Olchloro-

Treat Treat Standard nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 

No Action" 16 5 WIPP-WAC 0 .. . . .. 0 0 . . .. . . .. .. . . 
Decentralized'" 16 5 WIPP-WAC 0 .. .. .. 0 0 .. .. . . . . .. . . 
Regionallzed-1 5 2 Reduce Gas 0 . . .. .. 0 0 . . .. . . . . . . . . 
Reglonallzed-2 5 2 LOR 3 . . .. .. 0 0 .. .. .. . . .. . . 
Realonallzed-3 3 2 LOR 3 .. .. . . 0 0 . . . . . . . . .. . . 
Centralized WIPP 2 LOR 3 .. .. . . 0 0 .. . . .. . . .. . . 

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2• Trichloro, 1,1,1- 1,1,2· Triochloro-

Alternatives CH RH Treat Methylene Tetrachloro- 1,1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Treat Treat STD Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 

No Action" ' 16 5 WIPP-WAC 0 0 .. . . . . 0 0 .. . . . . 
Decentralized" ' 16 5 WIPP-WAC 0 0 .. . . . . 0 0 . . . . .. 
Regionalized-1 5 2 Reduce Gas 0 0 . . . . . . 0 0 .. .. . . 

Regionalized-2 5 2 LOR 0 0 . . .. . . 0 0 . . . . .. 
Regionalized-3 3 2 LOR 0 0 . . .. .. 0 0 .. . . . . 

Centralzed WIPP 2 LOR 0 0 . . . . . . 0 0 .. .. . . 

Notes: 

.. For No Action Alternative, storage Is Indefinite: no disposal at WIPP Is assumed, for all other alternatives, disposal at WIPP is assumed . 

... In Decentralized Alternative, TRUW is processed at au 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- - .. Emissions of this hazardous 01' toxic air pollutant are assumed to be negligible. 

Percentages <1 % are shown as zeros. CH • contact handled. RH • remote handled. 
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Table 11-10.3-9. ORR-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPO Use Flow GPO Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - -- 1425 <0.1 <0.1 <0.1 
Decentralized*** 16 5 WIPPWAC 12954 0.1 <0.1 3929 <0.1 <0.1 <0.1 
ReQionalized-1 5 2 Reduce Gas 11065 0.1 <0.1 3228 <0.1 <0.1 <0.1 
ReQionalized-2 5 2 LOR 14448 0.1 <0.1 3787 <0.1 <0.1 <0.1 
Reaionalized-3 3 2 LOR 14448 0.1 <0.1 3787 <0.1 <0.1 <0.1 
Centralized WIPP 2 LOR 14448 0.1 <0.1 3787 <0.1 <0.1 <0.1 
Notes: 
Water supplied by surface water in the Clinch River. Current water use = 18,300,000 gallons/day. 
Wastewater discharged to the Clinch River. Average flow rate of the Clinch River= 3,003,000,000 gallons/day. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
<0.1 indicates that the precentaQe are less than 0.1 %. 
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Table II-10.3-10. ORR-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 215 191 0.07 2.2 0.03 0.05 
Decentral ized*** 16 5 WIPPWAC 487 541 0.19 6.1 0.08 0.08 
Regionalized-1 5 2 Reduce Gas 424 471 0.16 5.3 0.07 0.09 
Regionalized-2 5 2 LDR 598 664 0.23 7.5 0.09 0.09 
Regionalized-3 3 2 LDR 598 664 0.23 7.5 0.09 0.09 
Centralized WIPP 2 LDR 598 664 0.23 7.5 0.09 0.09 
Notes: 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-10.3-11. ORR-TROW-Infrastructure Impacts for Treatment 

Effect of lmolementatlon of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % ... % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 

No Action•• 16 5 WIPPWAC 0 0.00 1425 0.00 1425 0.03 0.14 0.02 0 0.00 
Decentralized"** 16 5 WIPPWAC 6.6 0.12 12954 0.03 3929 0.1 0 0.69 0.1 0 276 1.30 
Reoionalized-1 5 2 Reduce Gas 5.9 0.11 11065 0.03 3228 0.08 0.65 0.10 258 1.20 
Reaionalized-2 5 2 LOR 6.3 0.11 14448 0.04 3787 0.09 0.57 0.09 412 1.90 
Reoionalized-3 3 2 LOR 6.3 0.11 14448 0.04 3787 0.09 0.57 0.09 412 1.90 
Centralized WIPP 2 LOR 6.3 0.11 14448 0.04 3787 0.09 0.57 0.09 412 1.90 
Notes: 
GPO= Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1 ) Based on 1991 Site Ernployrnen1 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative TRUW is processed at all 16 sites then transferred to interim storaae at 10 sites then to WIPP. 
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Table 11-10.3-12. ORR-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (Millions) (MIiiions) (MIiiions) & Maintenance & Decommissioning Characterization (MIiiions) (MIiiions) 

(2) (1) (MIiiions) (MIiiions) (Millions) 
No Action•• 11 5 WIPP-WAC 243 0 0 207 37 0 217 27 
Decentralized*** 16 5 WIPP-WAC 551 33 151 286 81 109 415 28 
ReQionalized-1 5 2 Reduce Gas 480 45 120 247 68 109 353 19 
Regionalized-2 5 2 LOR 677 64 207 335 72 109 554 14 
ReQionalized-3 3 2 LOR 677 64 207 335 72 109 554 14 
Centralized WIPP 2 LOR 677 64 207 335 72 109 554 14 
Notes: 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1 ) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) applied: treat to WIP P Waste Acceptance Criteria (WIPP WAC). treat for reduced Qas Qeneration (Reduce Gas), treat to Land Disoosal Restrictions (LOR). 
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11.10.4 ORR HLW 

ORR is not one of the sites considered for management of HLW. Therefore, Section 10.4 has been intentionally left blank. 
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11.10.5 ORR HW 

Eleven tables immediately following portray the impacts of HW at ORR. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. ORR-HW-Treatment: Estimated Number of Fatalities 11-10.5-1 10-49 
3. ORR-HW-Treatment: Estimated Number of Cancer Incidences II-10.5-2 10-50 
5. ORR-HW-Treatment: MEI Probability of Cancer Incidences II-10.5-3 10-51 
6. ORR-HW-Treatment: Noncancer Health Risk From Chemical Exposure 11-10.5-4 10-52 
7. ORR-HW-Emissions in Tons per Year of Criteria Air Pollutants 11-10.5-5 10-53 
8. ORR-HW-Percent of St,Bdard/Guideline for Criteria Air Pollutants 11-10.5-6 10-54 
9. ORR-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-10.5-7 10-55 
10. ORR-HW-Impacts on Water Resources Due to Increased Water Use 11-10.5-8 10-56 
13. ORR-HW-Socioeconomics Impacts for Treatment 11-10.5-9 10-57 
14. ORR-HW-lnfrastructure Impacts for Treatment 11-10.5-10 10-58 

15. ORR-HW-Cost 11-10.5-11 10-59 
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Table 11-10.5-1. ORR-HW-Treatment: Estimated Number of Fatalities 

Number of WM Worker 

HW Treatment Physical 

Alternatives Sites Hazards 
No Action 2 5.6E-03 
Decentralized 3 8.4E-03 
Regionalized-1 5 2.0E-02 
Regionalized-2 2 4.1E-02 
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Table 11-10.5-2. ORR-HW-Treatment: Estimated Number of Cancer Incidences 

Treatment 

Offsite Non involved WM 

Population Worker Worker 

Number of Chemical Chemical Chemical 

HW Treatment Cancer Cancer Cancer 

Alternatives Sites Incidence Incidence Incidence 
No Action 2 7.4E-03 2.5E-03 7.6E-02 
Decentralized 3 1.0E-02 3.5E-03 1.0E-01 
Regionalized-1 5 3.6E-02 1.1E-02 4.2E-01 
Regionalized-2 2 9.5E-02 3.2E-02 1.1E+00 
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Table Il-10.5-3. ORR-HW-Treatment: MEI Probability of Cancer Incidences 

Treatment 

Offsite Non involved 

MEI MEI 

Number of Cancer Cancer 

HW Treatment Incidence Incidence 

Alternatives Sites Probability Probability 
No Action 2 3.9E-07 2.4E-06 
Decentralized 3 5.4E-07 3.3E-06 
Regionalized-1 5 1.8E-06 1.1 E-05 
Regionalized-2 2 5.0E-06 3.1E-05 
Notes: 
MEI= Maximally Exposed Individual 
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Table II-10.5-4. ORR-HW-Treatment: Noncancer Health Risk From Chemical Exposure 

Treatment 

Offsite Non involved 

Number of MEI Worker MEI WM Worker 

HW Treatment Hazard Hazard Exposure 

Alternatives Sites Index Index Index 
No Action 2 2.6E-03 1.6E-02 4.3E+00 
Decentralized 3 7.2E-03 4.4E-02 5.3E+00 
Regionalized-1 5 2.SE-02 1.SE-01 6.1E+00 
Regionalized-2 2 6.6E-02 4.1E-01 6.2E+00 
Notes: 
MEI= Maximally Exposed Individual 
Hazard Index= Sum of hazard quotient values for all 

noncarcinogenic chemicals. The Hazard 
Quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations 
believed to have no appreciable adverse effects. 

Exposure Index= Ratio of exposure concentration to chemical-specific 
occupational threshold limits. 
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Table 11-10.5-5. ORR-HW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

HW Construction Emissions In TonsNear (1) Operations & Maintenance Emissions In TonsNear 2) 

Alternatives T co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 2 - - -- -- -- -- - - 0 0 0 0 1 (1/0) 0 
Decentralized 3 3 (2/1) 5 (5/0) 0 0 0 1 (0/0) 0 0 0 0 1 (1/0) 0 
Reaionalized - 1 5 6 (4/2) 10 (10/0) 0 1 (1/0) 1 (1/0) 1 (1/0) 0 1 (0/0) 0 2 (2/0) 2 (2/0) 0 
Reaionalized - 2 2 8 (5/3) 13 (12/1) 0 1 (1/0) 1 (1/0) 1 (1/0) 0 1 (0/0) 0 2 (2/0) 2 (2/0) 0 
Notes: 
T = Treatment 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission) 
(2) Values= total emissions (stationarv-source emissions/ mobile-source emission) 
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Table 11-10.5-6. ORR-HW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

Sites Percent of TonsNear 

HW General Conformity Rule (1) 

Alternatives T co N02 Pb PM10 S02 voe 
No Action 2 -- -- -- -- - - - -
Decentralized 3 -- -- -- -- -- - -
Regionalized-1 5 - - - - - - - - - - - -
Regionalized-2 2 - - - - - - -- - - --

Number of Ooerations & Maintenance 

Sites Percent of TonsNear Percent of NAAQS 

HW Standard or Guideline (2 Concentration (3) 

Alternatives T co (4) NO2 (4) Pb (4) PM10 (4) SO2 (4) voe <4> co NO2 Pb PM10 SO2 voe 
No Action 2 0 0 0 3 •. 1 0 0 0 0 0 0 0 
Decentralized 3 0 0 0 3 1 ,, ' 0 0 0 0 0 0 0 
Regionalized-1 5 0 1 0 10 I 5 0 0 0 0 0 0 0 
Regionalized-2 2 0 " 2 0 .. 13 6 "'' ,. 0 0 0 0 0 0 0 
Notes: 
T = Treatment 
Perce tages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) ORR is in an attainment area for all criteria pollutants, therefore the GCR does not apply. 
(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions only. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
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Table 11-10.5-7. ORR-HW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

Sites Total Bromo- Carbon 1,2-

HW Radio- dlchloro- Butyl Tetra- Chloro- Chloro- Chromium Dlchloro-

Alternatives T nuclldes Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 2 . . . . . . 0 .. .. 0 0 .. . . . . .. 
Decentralized 3 . . . . . . 0 .. . . 0 0 . . . . . . . . 
Regionalized - 1 5 . . .. . . 0 .. . . 0 0 . . . . . . . . 
Regionalized - 2 2 .. .. . . 0 . . .. 0 0 .. . . . . . . 

Number of Ooerations & Maintenance 

Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

HW Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Alternatives T Methanol Chloride Selenium Sliver ethane ethane ethane ethane methane Chloride 
No Action 2 . . 0 . . . . 0 .. 0 0 0 14 
Decentralized 3 . . 0 . . .. 0 .. 0 0 0 35 
Reaionalized - 1 5 . . 0 . . .. 0 .. 0 0 0 120 
Regionalized - 2 2 . . 0 . . . . 0 .. 0 0 0 322 
Notes: 
T = Treatment 
Percentages <1 % are shown as zeros . 
. . = Emissions of certain hazardous or toxic air pollutants, including radionuclides, from HW treatment facilities are assumed to be nealiaible. 
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Table II-10.5-8. ORR-HW-lmpacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

Sites Water % % Water % % Waste Water 

HW Use Current Stream Use Current Stream % Stream 

Alternatives T GPO Use Flow GPO Use Flow Flow 
No Action 2 - - - - - - 168 <0.1 <0.1 <0.1 
Decentralized 3 516 <0.1 <0.1 367 <0.1 <0.1 <0.1 
Regionalized-1 5 1373 <0.1 <0.1 1088 <0.1 <0.1 <0.1 
Regionalized-2 2 2438 <0.1 <0.1 2101 <0.1 <0.1 <0.1 
Notes: 
T = Treatment 
Water supplied by surface water in the Clinch River. Current water use = 18,300,000 gallons/day. 
Wastewater discharged to the Clinch River. Average flow rate of the Clinch River= 3,003,000,000 gallons/day. 
- - = Under No Action construction is not considered. 
<0. 1 indicates that the percentage is less than 0.1 %. 
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Table Il-10.5- 9. ORR-HW-Socioeconomics Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

HW % % 

Alternatives T ROI Change in ROI 

Cost Annual %Annual Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 2 12 15 0.01 0.2 0.00 0.00 
Decentralized 3 24 31 0.01 0.4 0.00 0.00 
Regionalized 1 5 60 76 0.03 0.9 0.01 0.01 
Regionalized 2 2 99 126 0.04 1.4 0.02 0.01 
Notes: 
T = Treatment 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
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Table 11-10.5-10. ORR-HW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of 

Sites Land Use Water Waste Water Power Emolovment (FTEI 

HW %of % % % %of 

Alternatives T Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land (GPO) Capacity (GPO) Capacity Required Capacity Employment Employment 

Area (MWI (11 
No Action 2 0 0.00 168 0.00 168 0.00 0.13 0.02 0 0 
Decentralized 3 1 0.01 516 0.00 367 0.01 0.15 0.02 9 0 
Reaionalized-1 5 1 0.23 1373 0.01 1088 0.03 0.31 0.05 23 0 
ReQionalized-2 2 2 0.04 2438 0.01 2101 0.05 0.58 0.09 10 0 
Notes: 
T = Treatment 
GPO = Gallons per Day 
~ = Megawatts Electric 
(1) Based on 1991 Site Employment. 

VOLUME II 10-58 



- - - - - ---------- ------------------------------------

Site Data Tables Volume II 

Table II-10.5-11. ORR-HW-Cost 

Number of 
Sites Total Government Cost by Life-Cycle Component (1) Cost by Functional Area (1) 

HW Cost Pre-Operations Construction Operations Decontamination Treatment & Disposal 
Alternatives T (Millions) (Millions) (Millions) & Maintenance & Decommissioning Government (2) Commercial 

(1) (Millions) (Millions) (Millions) (Millions) 
No Action 2 18 0 0 13 0 13 4 
Decentralized 3 31 2 10 15 1 28 3 
Reaionalized-1 5 97 5 23 38 2 68 29 
Reaionalized-2 2 135 8 35 66 3 112 22 
Notes: 
T = Treatment 
- - = Not considered for this site. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost = Sum of the Functional Areas. 
(2) Government costs equal to the sum of the life-cycle components. 
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11.11.0 PGDP 

PGDP currently is custodian of significant volumes of LLMW, LLW, and TRUW. Each of the waste types is treated independently in the following sections. 

11.11.1 PGDP LLMW 

Fifteen tables immediately following portray the impacts of LLMW at PGDP. These tables are presented as follows: 

Impact Category 

No. 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 
11. 

12 . 

13. 
14. 
15. 

Description 

PGDP-LLMW-Treatment and Disposal: Estimated Number of Fatalities 
PGDP-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
PGDP-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
PGDP-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 
PGDP-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and 
Genetic Effects 
PGDP-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 
PGDP-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 
PGDP-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 
PGDP-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and 
Toxic Air Pollutants 
PGDP-LLMW-Impacts on Water Resources Due to Increased Water Use 
PGDP-LLMW--Radionuclide Concentrations in Groundwater 
(Percent of Comparison Criteria) for Disposal (Contact-Handled) 
PGDP-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal (Contact-Handled) 
PGDP-LLMW-Socioeconomic Impacts for Treatment and Disposal 
PGDP-LLMW-Infrastructure Impacts for Treatment and Disposal 
PGDP-LLMW-Cost 
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Table No. 

11-11.1-1 
11-11.1-2 
11-11.1-3 
11-11.1-4 

11-11.1-5 
11-11.1-6 
11-11.1-7 
11-11.1-8 

11-11.1-9 
11-11.1-10 

11-11.1-11 

11-11 .1-12 
11-11.1-13 
11-11.1-14 
11-11.1-15 

Page No. 

11-2 
11-3 
11-4 
11-5 

11-6 
11-7 
11-8 
11-9 

11-10 
11-11 

11-12 

11-13 
11-14 
11-15 
11-16 
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Table 11-11.1-1. PGDP-LLMW-Treatment and Disposal: Estimated Number of Fatalities 

Treatment Disposal 

Number of 

Sites Offsite Non involved 

LLMW WM Worker Population Workers WM Worker 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 3 - \11' 1\7t;:04 4.6E-03 1.8E-03 1.4E-04 - - - -., 
Decentralized 37 16 2.4E-04 4.7E-02 1.2E-04 9.SE-06 1.4E-04 2.9E-03 
Regionalized-1 11 12 3.9E-04 4.7E-02 1.2E-04 9.SE-06 1.4E-04 2.9E-03 
Regionalized-2 7 6 1.SE-04 1.3E-02 8.1E-07 6.4E-08 - - - -
Regionalized-3 7 1 1.5E-04 1.3E-02 8.1E-07 6.4E-08 -- - -
Regionalized-4 4 6 1.SE-04 1.3E-02 8.1E-07 6.4E-08 - - - -
Centralized 1 1 1.SE-04 1.3E-02 8.1E-07 6.4E-08 - - - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered for this Alternative. 
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Table 11-11.1-2. PGDP-LLMW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites Offslte Po1>ulatlon Noninvolved Workers WM Worker 
LLMW Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Altematives T D Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 
loerson-rem) Incidence Incidence Effects (oerson-rem) Incidence Incidence Effects (oerson-rem) Incidence Incidence Effects 

No Action 3 - .,t 3 . ,, .. , "8.1 E-(B";-;",: e;;, ,.:::-:~ .,• Q --= ' -ft~ '~itil'2.8E-01 ' • 4.Ht=-04 , ,"O :un,,,u, !> --- '\,'<4,4E'-o1" '-¼ ' lUE-04 8-2E:.()7. 2.HE-05 
Decentralized 37 16 2.4E-01 4.1E-04 6.SE-08 2.4E-05 1.9E-02 3.2E-05 3.4E-08 1.9E-06 6.0E-01 8.4E-04 6.2E-06 3.6E-05 
Reoionalized-1 11 12 2.4E-01 4.1E-04 6.SE-08 2.4E-05 1.9E-02 3.2E-05 3.4E-08 1.9E-06 9.SE-01 1.4E-03 6.2E-06 5.9E-05 
Reoionalized-2 7 6 1.6E-03 2.7E-06 9.7E-09 1.6E-07 1.3E-04 2.2E-07 5.1E-09 1.3E-08 3.7E-01 5.2E-04 4.9E-07 2.2E-05 
Reoionalized-3 7 1 1.6E-03 2.7E-06 9.7E-09 1.6E-07 1.3E-04 2.2E-07 5.1E-09 1.3E-08 3.7E-01 5.2E-04 4.9E-07 2.2E-05 
Reoionalized-4 4 6 1.6E-03 2.7E-06 9.7E-09 1.6E-07 1.3E-04 2.2E-07 5.1E-09 1.3E-08 3.7E-01 5.2E-04 4.9E-07 2.2E-05 
Centralized 1 1 1.6E-03 2.7E-06 9.7E-09 1.6E-07 1.3E-04 2.2E-07 5.1E-09 1.3E-08 3.7E-01 5.2E-04 4.9E-07 2.2E-05 
Notes: 
T = Treatment 
D= Disoosal 
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Table 11-11.1-3. PGDP-LLMW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLMW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(person-rem) Incidence Effects 
No Action 3 - -- -- --
Decentralized 37 16 3.4E-01 4.8E-04 2.1E-05 
Reaionalized-1 11 12 3.4E-01 4.8E-04 2.1E-05 
Reaionalized-2 7 6 -- -- - -
Reaionalized-3 7 1 -- - - - -
Reaionalized-4 4 6 - - -- --
Centralized 1 1 - - - - --
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this Alternative. 
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Table 11-11.1-4. PGDP-LLMW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Number of Offsite Noninvolved Hypothetical 

Sites MEI Worker MEI Farm Family 

LLMW Cancer Cancer Most Exposed Lifetime 

Alternatives T D Fatality Fatality MEI Cancer 

Probability Probability Fatality Probability 
No Action 3 - 2.0E-07 1.7E-07 - -
Decentralized 37 16 1.3E-08 1.2E-08 1.9E-06 
Reqionalized-1 11 12 1.3E-08 1.2E-08 1.9E-06 
Regionalized-2 7 6 9.0E-11 7.9E-11 - -
Regionalized-3 7 1 9.0E-11 7.9E-11 - -
Regionalized-4 4 6 9.0E-11 7.9E-11 --
Centralized 1 1 9.0E-11 7.9E-11 --
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- - = Disposal is not considered under the Alternative 
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Table 11-11.1-5. PGDP-LLMW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Fann Family 

Number of Offsite Population MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

LLMW Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives T D Dose Incidence Incidence Effects Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

(rem) Probability Probability Probability (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action 3 - 4.0E-04 ~6,8E-07 , 1.SE-10 4.0E-08 3.SE-04 6.0E-07 8.9E-10 3.5E-08 - - - - - - - -
Decentralized 37 16 2.7E-05 4.5E-08 9.0E-12 2.7E-09 2.3E-05 3.9E-08 5.2E-11 2.3E-09 3.9E-03 6.6E-06 2.7E-07 3.9E-07 
Reaionalized-1 11 12 2.7E-05 4.5E-08 9.0E-12 2.7E-09 2.3E-05 3.9E-08 5.2E-11 2.3E-09 3.9E-03 6.6E-06 2.7E-07 3.9E-07 
Regionalized-2 7 6 1.BE-07 3.1 E-10 1.3E-12 1.BE-11 1.6E-07 2.7E-10 7.BE-12 1.6E-11 - - - - - - - -
Reoionalized-3 7 1 1.BE-07 3.1E-10 1.3E-12 1.BE-11 1.6E-07 2.7E-10 7.BE-12 1.6E-11 - - - - - - - -
Reaionalized-4 4 6 1.BE-07 3.1 E-10 1.3E-12 1.BE-11 1.6E-07 2.7E-10 7.BE-12 1.6E-11 -- -- -- - -
Centralized 1 1 1.BE-07 3.1 E-10 1.3E-12 1.BE-11 1.6E-07 2.7E-10 7.BE-12 1.6E-11 - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
--= Disoosal is not considered for this site 
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Table 11-11.1-6. PGDP-LLMW-Treatment and Disposal: Noncancer Health Risk from Chemical Exposure 

Number of Treatment Disposal 

Sites Offsite Non involved Hypothetical 

LLMW MEI Worker MEI WM Worker Farm Family 

Alternatives T D Hazard Hazard Exposure Most Exposed Lifetime 

Index Index Index Hazard Index 
No Action 3 - 5.5E-08 ,, 3.2E-07 5.1E-06 - -
Decentralized 37 16 4.1E-09 2.4E-08 2.9E-04 5.SE-03 
Reoionalized-1 11 12 4.1E-09 2.4E-08 2.9E-04 5.SE-03 
Reoionalized-2 7 6 5.0E-11 2.9E-10 5.1E-06 - -
Reoionalized-3 7 1 5.0E-11 2.9E-10 5.1E-06 - -
Reoionalized-4 4 6 5.0E-11 2.9E-10 5.1E-06 --
Centralized 1 1 5.0E-11 2.9E-10 5.1 E-06 - -
Notes: 
T = Treatment 
D = Disposal 
- - = Disposal is not considered for this alternative. 
MEI= Maximally Exposed Individual 
Hazard Index= Sum of hazard quotient values for all noncarcinogenic chemicals. 

The hazard quotient is the chemical-specific ratio of media 
exposure concentrations to concentrations believed to have no 
appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupationale 
threshold limits. 
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Table 11-11.1-7. PGDP-LLMW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLMW Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in TonsNear (2) 

Alternatives T D co N02 Pb PM10 S02 voe co N02 Pb PM10 S02 voe 
No Action 3 - 2 0/2 1 1/0 0 0 0 0 1 0/1 0 0 0 0 0 
Decentralized 37 16 25 1/24) 7 2/5 0 0 0 3 0/3 7 017 1 (0/1) 0 0 0 1 (0/1) 
Regionalized-1 11 12 19 1/18) 6 2/4 0 0 0 2 0/2 6 0/6 1 (0/1) 0 0 0 1(0/1) 
Regionalized-2 7 6 5 0/5 1 0/1 0 0 0 1 0/1 2 0/21 0 0 0 0 0 
Regionalized-3 7 1 5 0/5 1 0/1 0 0 0 1 0/1 2 0/21 0 0 0 0 0 
Regionalized-4 4 6 5 0/5 1 0/1 0 0 0 1 0/1 2 0/21 0 0 0 0 0 
Centralized 1 1 5 0/5 1 0/1 0 0 0 1 0/1 2 0/2 0 0 0 0 0 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 tons per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/ worker vehicles emission). 
(2) Values = total emissions (stationary-source emissions/ mobile-source emission). 
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Table 11-11.1-8. PGDP-LLMW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

LLMW Sites Percent of Tons/Year 

Alternatives T D General Conformit Rule (1) 

co NO2 Pb PM10 SO2 voe 
No Action 3 - - - 1 (1/0\ - - - - - - 0 
Decentralized 37 16 -- 7(2/5\ -- -- -- 6 (0/6\ 
Regionalized-1 11 12 - - 6 (2/4\ -- -- -- 4 (0/4\ 
Reaionalized-2 7 6 -- 1 (0/1) -- - - -- 1 (0/1\ 
Reaionalized-3 7 1 - - 1 (0/1) -- -- -- 1 (0/1\ 
Reaionalized-4 4 6 - - 1 (0/1) - - - - - - 1 (0/1) 

Centralized 1 1 - - 1 (0/1\ - - -- -- 1 (0/1) 

Number of Operations & Maintenance 

LLMW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline (2) Concentration (3) 

CO(4) NO2 (5) Pb (4) PM10 (4) SO2 (4) voe C5l co NO2 Pb PM10 SO2 voe 
No Action 3 - 0 0 0 0 0 0 - - - - - - -- -- --
Decentralized 37 16 0 1 (0/1) 0 1 0 2 (0/2) 0 0 0 0 0 0 
Regionalized-1 11 12 0 1 (0/1) 0 1 0 1 (0/1) 0 0 0 0 0 0 
Reaionalized-2 7 6 0 0 0 0 0 0 - - - - -- -- - - --
Reaionalized-3 7 1 0 0 0 0 0 0 - - - - - - - - - - - -
Regionalized-4 4 6 0 0 0 0 0 0 - - - - -- - - - - - -
Centralized 1 1 0 0 0 0 0 0 - - - - -- -- - - - -
Notes: 
T = Treatment 
D = Disposal 
Percentages <1% are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
VOC = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 

(1) GCR de minimus levels are applied, since PSD regulations are not applicable to construction activities. Values = % of total emissions 
(% of equipment emissions/% of worker vehicles emission). 

(2) Percent of either PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions are assumed to be 

negligible for all but the Decentralized and Regionalized -1 Alternatives. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonattainment area for ozone. Pollutant is an ozone precursor, therefore GCR de minimus levels are applied. Values = % of total emissions (% of 

stationary-source emissions/% of mobile-source emissions). 
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Table 11-11.1-9. PGDP-LLMW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of 0 lerations & Maintenance 

LLMW Sites Total Bromo- Carbon 1,2-

Alternatives T D Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 
No Action 3 - 0 0 0 -- -- 0 -- -- 0 0 0 0 
Decentralized 37 16 0 0 0 -- - - 0 -- -- 0 0 0 0 
ReQionalized-1 11 12 0 0 0 - - -- 0 -- - - 0 0 0 0 
Regionalized-2 7 6 0 0 0 -- -- 0 -- - - 0 0 0 0 
ReQionalized-3 7 1 0 0 0 - - - - 0 -- -- 0 0 0 0 
Regionalized-4 4 6 0 0 0 -- -- 0 - - - - 0 0 0 0 
Centralized 1 1 0 0 0 - - - - 0 -- -- 0 0 0 0 

Number of Operations & Maintenance 

LLMW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1,2- Triochloro-

Alternatives T D Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 
No Action 3 - -- 0 0 0 -- 0 0 0 - - - -
Decentralized 37 16 -- 0 0 0 -- 0 0 0 -- --
Regionalized-1 11 12 -- 0 0 0 - - 0 0 0 - - - -
ReQionalized-2 7 6 -- 0 0 0 -- 0 0 0 -- - -
Reoionalized-3 7 1 - - 0 0 0 -- 0 0 0 -- --
Regionalized-4 4 6 - - 0 0 0 -- 0 0 0 - - --
Centralized 1 1 - - 0 0 0 -- 0 0 0 -- --
Notes: 
T = Treatment 
D = Disposal 
--= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1 % are shown as zeros. 
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Table Il-11.1-10. PGDP-LLMW-lmpacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLMW Water % % Water % % Waste Water 

Alternatives T D Use Current Stream Use Current Stream % Stream 

GPD Use Flow GPD Use Flow Flow 
No Action 3 - 711 <0.1 <0.1 298 <0.1 <0.1 <0.1 
Decentralized 37 16 2963 <0.1 <0.1 1541 <0.1 <0.1 <0.1 
Regionalized-·1 11 12 2963 <0.1 <0.1 1541 <0.1 <0.1 <0.1 
Regionalized-2 7 6 116 <0.1 <0.1 176 <0.1 <0.1 <0.1 
Regionalized-3 7 1 116 <0.1 <0.1 176 <0.1 <0.1 <0.1 
Regionalized-4 4 6 116 <0.1 <0.1 176 <0.1 <0.1 <0.1 
Centralized 1 1 116 <0.1 <0.1 176 <0.1 <0.1 <0.1 
Notes: 
T = Treatment 
D = Disposal 
Water supplied by surface water in the Ohio River. Current water use = 15,000,000 gallons/day. 
Wastewater discharged to the Ohio River. 
Average flow rate of the Ohio River= 174,521,000,000 gallons/day. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-11.1-11. PGDP-LLMW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 
(Contact-Handled) 

Number of 

Sites 

LLMW T D Ac Ac Am Am Am C Cs Cs Cm Cm Cm I Pb Np Ni Ni Pd Pu Pu Pu Pu 

Alternatives 225 227 241 242 243 14 135 137 242 244 245 129 210 237 59 63 107 238 239 240 241 

No Action 3 - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- -- -- --
Decentralized 37 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - --
Reg ,onalized-3 7 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - -
Reg ionalized-4 4 6 - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Centralized 1 1 -- -- -- - - -- -- - - -- -- -- - - -- - - - - -- - - - - - - - - - - - -

Number of 

Sites 

LLMW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u y Zr 

Alternatives 210 40 231 223 226 151 79 90 99 227 228 229 230 232 126 233 234 235 236 238 90 93 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - -- - -
Decentralized 37 16 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reg,onalized-1 11 12 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Regionalized-2 7 6 - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - -
Regionalized-3 7 1 - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - -
Regionalized-4 4 6 - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - -
Centralized 1 1 - - - - -- - - - - -- - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes: 
T = Treatment 
D = Disposal 
--= No disposal at this site for this alternative. 
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Table 11-11.1-12. PGDP-LLMW-Percent of Drinking Water Standards for Hazardous Constituents in Groundwater 
from Disposal (Contact-Handled) 

LLMW T D Carbon 

Alternatives Acetone Arsenic Barium Benzene Cadmium Tetrachloride Chromium Cyanide 

No Action 3 - -- -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 O.:tt 0 0 0 0 
Regionalized-1 11 12 0 0 0 0 0 f? o;~ 0 0 
Regionalized-2 7 6 -- -- -- -- -- -- -- --
Regionalized-3 7 1 -- -- -- -- -- -- -- --
ReQionalized-4 4 6 -- -- -- -- -- -- -- --
Centralized 1 1 -- -- -- -- -- -- -- --

LLMW T D 1,2-dichloro- Methylene 1,2,2-trichloro-

Alternatives ethane Lead Mercury Chloride Selenium Silver 1, 1-trifluoroethane 

No Action 3 - -- -- -- -- -- -- --
Decentralized 37 16 0 0 0 0 

.. 
0 

, . 
0 0 : 

ReQionalized-1 11 12 0 0 0 o" II".: 0 0 0 
Reaionalized-2 7 6 -- -- -- -- -- -- --
Reaionalized-3 7 1 -- -- -- -- -- -- --
Reaionalized-4 4 6 -- -- -- -- -- -- --
Centralized 1 1 -- -- -- -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
"--" - No disposal at this site for this alternative. 
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Table 11-11.1-13. PGDP-LLMW- Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites ROI Change in ROI 

LLMW Cost Annual %Annual Annual Annual Population 

Alternatives T D (Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 3 - 37 29 0.04 0.3 0.01 0.02 
Decentralized 37 16 195 194 0.24 2.1 0.09 0.11 
Regionalized-1 11 12 195 194 0.24 2.1 0.09 0.11 
Regionalized-2 7 6 48 48 0.06 0.5 0.02 0.02 
Regionalized-3 7 1 48 48 0.06 0.5 0.02 0.02 
Regionalized-4 4 6 48 48 0.06 0.5 0.02 0.02 
Centralized 1 1 48 48 0.06 0.5 0.02 0.02 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline 
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Table 11-11.1-14. PGDP-LLMW-Infrastructure Impacts for Treatment and Disposal 

Number of Effect of Implementation of Alternatives 

Sites Land Use Water Waste Water Power Emolovment {FTE) 

LLMW %of % % % Peak %of 

Alternatives T D Acres Designated or Demand Current Demand Current Power Current Construction Current 

Required Suitable Land {GPO) Capacity {GPO) Capacity Required Capacity Employment Employment 

Area (MW) (1) 

No Action I 3 - 0.66 0.025 711 0 298 0.02 0.27 0.01 14 1 
Decentralized 37 16 2.33 0.087 2963 0.01 1541 0.09 0.45 0.01 185 11 
Reaionalized-1 11 12 2.33 0.087 2963 O.Q1 1541 0.09 0.45 0.01 137 8 
Reaionalized-2 7 6 0.27 0.01 116 0 176 0.01 0.25 0.01 39 2 
Reaionalized-3 7 1 0.27 0.01 116 0 176 0.01 0.25 0.01 39 2 
Reaionalized-4 4 6 0.27 0.01 116 0 176 0.01 0.25 0.01 39 2 
Centralized 1 1 0.27 0.01 116 0 176 0.01 0.25 0.01 39 2 
Notes: 
T is defined as Treatment, D is defined as Disposal 
11) Based on 1991 site emolovment 
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Table 11-11.1-15. PGDP-LLMW-Cost 

Number of Cost by Life-Cycle Component 1) Cost by Functional Area (1) 
Sites Total 

LLMW Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
Alternatives T D (Millions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

(1) (Millions) (Millions) 
No Action 3 - 41 3 7 21 11 19 23 0 
Decentralized 37 16 221 32 90 76 22 179 0 42 
Regionalized-1 11 12 221 32 90 76 22 179 0 42 
Regionalized-2 7 6 55 8 18 20 10 55 0 0 
Regionalized-3 7 1 55 8 18 20 10 55 0 0 
Regionalized-4 4 6 55 8 18 20 10 55 0 0 
Centralized 1 1 55 8 18 20 10 55 0 0 
Notes: 
T = Treatment 
D = Disposal 
The Life-Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum of these may not reflect the true total cost. 
(1) In 1994 dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
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11.11.2 PGDP LLW 

Thirteen tables immediately following portray the impacts of LLW at PGDP. These tables are presented as follows: 

Impact Category 

No. Description 

1. PGDP-LLW-Treatment and Disposal: Estimated Number of Fatalities 
2. PGDP-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
3. PGDP-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 
4. PGDP-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 
5. PGDP-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and 

Genetic Effects 
7. PGDP-LLW-Emissions in Tons per Year of Criteria Air Pollutants 
8. PGDP-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 
9. PGDP-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 
10. PGDP-LLW-lmpacts on Water Resources Due to Increased Water Use 
11. PGDP-LLW-Radionuclide Concentrations in Groundwater 

(Percent of Comparison Criteria) for Disposal 
13. PGDP-LLW-Socioeconomic Impacts for Treatment and Disposal 
14. PGDP-LLW-Infrastructure Impacts for Treatment and Disposal 
15. PGDP-LLW-Cost 
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Table 11-11.2-1. PGDP-LLW-Treatment and Disposal: Estimated Number of Fatalities 

Number of Treatment Disposal 

Sites 

WM Worker Offsite Non involved WM Worker 

LLW Population Workers 

Alternatives T D Radiation Physical Radiation Radiation Radiation Physical 

Exposure Hazards Exposure Exposure Exposure Hazards 
No Action 10** 6 2.2E-03 1.1 E-01 2.0E-08 1.6E-09 - - - -
Decentralized 16 1.SE-03 1.1 E-01 3.2E-07 2.SE-08 3.1 E-03 1.SE-01 
Regionalized-1 12 1.SE-03 1.1 E-01 3.2E-07 2.SE-08 3.0E-03 1.SE-01 
Regionalized-2 11 12 1.7E-03 1.SE-01 1.9E-06 1.SE-07 2.SE-03 1.3E-01 
Regionalized-3 6 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 -- - -
Regionalized-4 7 6 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Regionalized-5 4 6 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Regionalized-6 2 1.SE-03 1.1 E-01 2.1 E-08 1.7E-09 - - - -
Reoionalized-7 2 1.5E-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Centralized-1 1 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Centralized-2 1 1.SE-03 1.1E-01 2.1E-08 1.7E-09 - - - -
Centralized-3 7 1 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Centralized-4 7 1 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 - - - -
Centralized-5 1 1 1.SE-03 1.1 E-01 2.1E-08 1.7E-09 -- - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative 
** Ten sites use existinq facilities for Volume Reduction 
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Table 11-11.2-2. PGDP-LLW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Noninvolved WorkE Number of 

Sites Offsite Population Noninvolved Workers WM Workers 
LLW Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Dose Cancer Genetic Dose Cancer Genetic Dose Cancer Genetic 
(person-rem) Incidence Effects (person-rem) Incidence Effects (person-rem) Incidence Effects 

No Action 10** 6 4.0E-05 6.9E-08 4.0E-09 3.2E-06 5.4E-09 3.2E-10 5.6E+00 7.8E-03 3.3E-04 
Decentralized 16 6.4E-04 1.1 E-06 6.4E-08 5.1 E-05 8.6E-08 5.8E-09 3.7E+0O 5.2E-03 2.2E-04 
Regionalized-1 12 6.4E-04 1.1E-06 6.4E-08 5.1 E-05 8.6E-08 5.8E-09 3.7E+0O 5.2E-03 2.2E-04 
Regionalized-2 11 12 3.8E-03 6.4E-06 3.8E-07 3.0E-04 5.1E-07 3.0E-08 4.1E+0O 5.8E-03 2.5E-04 
Regionalized-3 6 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Regionalized-4 7 6 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Regionalized-5 4 6 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+0O 5.2E-03 2.2E-04 
Regionalized-6 2 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+0O 5.2E-03 2.2E-04 
Regionalized-7 2 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+0O 5.2E-03 2.2E-04 
Centralized-1 1 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Centralized-2 1 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Centralized-3 7 1 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.7E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Centralized-4 7 1 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Centralized-5 1 1 4.2E-05 7.2E-08 4.2E-09 3.3E-06 5.?E-09 3.3E-10 3.7E+00 5.2E-03 2.2E-04 
Notes: 
T = Treatment 
D = Disposal 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11- 11.2-3. PGDP-LLW-Disposal: Estimated Number of Cancer Incidences and Genetic Effects 

Number of 

Sites WM Workers 

LLW Radiation Radiation 

Alternatives T D Dose Cancer Genetic 

(oerson-rem) Incidence Effects 
No Action 10** 6 -- -- --
Decentralized 16 7.6E+00 1.1E-02 4.6E-04 
Regionalized-1 12 7.6E+00 1.1 E-02 4.6E-04 
Regionalized-2 11 12 6.9E+00 9.7E-03 4.2E-04 
Regionalized-3 6 - - -- --
Regionalized-4 7 6 -- -- - -
Regionalized-5 4 6 - - - - --
Regionalized-6 2 - - -- - -
Reoionalized-7 2 -- -- - -
Centralized-1 1 - - - - - -
Centralized-2 1 - - -- --
Centralized-3 7 1 - - - - - -
Centralized-4 7 1 -- - - --
Centralized-5 1 1 - - -- - -
Notes: 
T = Treatment 
D = Disposal 
--= Disposal is not considered under the alternative. 
** Ten sites use existino facilities for Volume Reduction. 
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Table 11-11.2-4. PGDP-LLW-Treatment and Disposal: MEI Probability of Cancer Fatality 

Treatment Disposal 

Hypothetical Farm 

Number of Offsite Non involved Family - Most 

Sites MEI Worker MEI Exposed Lifetime 

LLW Cancer Cancer MEI Cancer 

Alternatives T D Fatality Fatality Fatality 

Probability Probability Probability 
No Action 10** 6 2.3E-12 2.0E-12 - -
Decentralized 16 3.6E-11 3.1 E-11 9.3E-05 
Regionalized-1 12 3.6E-11 3.1 E-11 9.3E-05 
Regionalized-2 11 12 2.1E-10 1.BE-10 1.2E-04 
Regionalized-3 6 2.3E-12 2.0E-12 - -
Regionalized-4 7 6 2.4E-12 2.0E-12 - -
Regionalized-5 4 6 2.4E-12 2.0E-12 --
Regionalized-6 2 2.3E-12 2.0E-12 ' - -
Regionalized-7 2 2.3E-12 2.0E-12 - -
Centralized-1 1 2.3E-12 2.0E-12 - -
Centralized-2 1 2.3E-12 2.0E-12 - -
Centralized-3 7 1 2.4E-12 2.1E-12 - -
Centralized-4 7 1 2.4E-12 2.1 E-12 --
Centralized-5 1 1 2.4E-12 2.1E-12 - -
Notes: 
T = Treatment 
D = Disposal 
MEI= Maximally Exposed Individual 
- - = Disposal is not considered under the Alternative. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-11.2-5. PGDP-LLW-Treatment and Disposal: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment Disposal 
Hypothetical Farm Family 

Number of Offsite Population MEI Noninvolved Worker MEI Most Exposed Lifetime MEI 

LLW Sites Radiation Radiation Radiation Radiation Radiation Radiation 

Alternatives T D Cancer Genetic Cancer Genetic Cancer Genetic 

Dose Incidence Effects Dose Incidence Effects Dose Incidence Effects 

(rem) Probability Probability (rem) Probability Probability (rem) Probability Probability 
No Action 10** 6 4.SE-09 7.6E-12 4.SE-13 3.9E-09 6.6E-12 3.9E-13 - - - - - -
Decentralized 16 7.2E-08 1.2E-10 7.2E-12 6.2E-08 1.1E-10 6.2E-12 1.9E-01 6.BE-05 1.9E-05 
Reaionalized-1 12 7.2E-08 1.2E-10 7.2E-12 6.2E-08 1.1 E-10 6.2E-12 1.9E-01 6.BE-05 1.9E-05 
Reaionalized-2 11 12 4.2E-07 7.1E-10 4.2E-11 3.6E-07 6.2E-10 3.6E-11 2.SE-01 4.2E-04 2.SE-05 
Reqionalized-3 6 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Reaionalized-4 7 6 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Reaionalized-5 4 6 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 -- - - - -
Reaionalized-6 2 4.7E-09 8.0E-12 4.7E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Reaionalized-7 2 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1 E-13 - - - - - -
Centralized-1 1 4.?E-09 8.0E-12 4.7E-13 4.1 E-09 7.0E-12 4.1E-13 -- - - - -
Centralized-2 1 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Centralized-3 7 1 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Centralized-4 7 1 4.?E-09 8.0E-12 4.?E-13 4.1 E-09 7.0E-12 4.1E-13 - - - - - -
Centralized-5 1 1 4.?E-09 8.0E-12 4.?E-13 4.1E-09 7.0E-12 4.1E-13 - - - - - -
Notes: 
T = Treatment 
D = Disposal 
MEI = Maximally Exposed Individual 
- -= Disposal is not considered under the alternative. 
** Ten sites use existina facilities for Volume Reduction. 
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Table 11-11.2-6. PGDP-LLW-Emissions in Tons per Year of Criteria Air Pollutants 

Number of 

Sites 

LLW Construction Emissions in TonsNear (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives T D co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action 10** 6 15 4/11 13 11/2, 0 1 (1/0) 1 1/0) 2 1/1 8 0/8) 2 (0/2) 0 0 0 1 (0/1 
Decentralized 16 50 33/17 88 85/3 0 7 (7/0) 8 8/0) 10 (8/2) 35 1/34 10 3n) 0 0 0 4 (0/4 
Regionalized-1 12 50 33/17 88 85/3 0 7 (7/0) 8 8/0) 10 (8/2) 35 1/34 10 3n) 0 0 0 4 (0/4 
Regionalized-2 11 12 63 28/35 81 14n 0 6 (6/0) 7 7/0) 11 (7/4) 43 1/42 10 2/8) 0 1 (1/0) 0 5 (0/5 
Regionalized-3 6 18 1/17, 71 4/31 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Regionalized-4 7 6 18 1/17, 71 4/3, 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Regionalized-5 4 6 18 1/17 71 4/31 0 0 0 21 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Regionalized-6 2 18 1/17 7 4/3 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Regionalzied-7 2 18 1/17 7 4/3 0 0 0 21 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Centralized-1 1 18 1/17 7 4/3 0 0 0 21 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Centralized-2 1 18 1/17 7 4/3 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Centralized-3 7 1 18 1/17 7 4/3) 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Centralized-4 7 1 18 1/17 7 4/3 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Centralized-5 1 1 18 1/17 7 4/3 0 0 0 2 0/2 14 0/14 3 (0/3) 0 0 0 2 (0/2 
Notes: 
T = Treatment 
D = Disposal 
Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 
CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
(1) Values= total emissions (equipment emissions/worker vehicles emission) 
(2) Values = total emissions (stationary-source emissions/mobile-source emission) 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-11.2-7. PGDP-LLW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of 

Siles 
Construction 

LLW Percent of Tona/Y-
Alternatives T D General Conformity Rule 11 

L< N07 PD PM10 ~ .. , YU\, 

NO Action 10·· 6 - 1311'1JZJ - - " Decentralized 16 - -·- - - - 211 11114) 
R&Qionalized-1 12 - •·-~· - - -- 20 111/41 
Reaionalized-2 11 12 - 81 ,,~,. -- -- " 22 1~ .~ 

Reaionalized-3 6 - " 7 -- -- -- 5 1/4 
R&Qionalized-4 7 6 - 1 -- - -- 6 1/4 
R&Qionalized-5 4 6 - 1 - - -- 5 1/4 
Reaionalized-6 2 - 1 - - 5 1~ 
Reaionalzied-7 2 -- 7 -- 5 1/4 
Centralized-1 1 7 -- -- 5 1/4 
Centralized-2 1 - , .. 7-413 - - -- 5 1/4 
Centralized-3 7 1 - 7 -413 - -- -- 6 114 
Centralized-4 7 1 - 7 -413 - -- - 5 1/4 
Centralized-5 1 1 - 11uu - -- -- 511/4} 

Number of 
Sites 

Operations & Maintenance 
LLW Percent of Tons/Year Percent of NAAQS 

Alternatives T D Standard or Guideline 12} Concentration (3) 
~., 14) n• '{5) Pb14! PM1014! :;0214) W<,L 151 co N02 Pb PM10 S02 voe 

No Action 10·· 6 0 2 ., u u u 2•~L -- -- -- - --
Decentralized 16 1 10 :v, 0 3 0 =1= -- -- - -- -- --
Reoionalized-1 12 1 10 .v, 0 3 0 - -- -- -- - -
Aeaionalized-2 11 12 1 11 318 0 4 0 10 0 0 0 0 0 0 
Reaionalized-3 6 0 3 Q/3 0 0 0 4 -- -- -- -- -- .. 
Reaionalized-4 7 6 0 3 Ql3 0 0 0 " 0/4 -- -- -- -- .. --
Reoionalized-5 4 6 0 ., 3 00 0 0 0 4 0/4 .. -- -- -- -- --
Reoionalized-6 2 0 

~ 
0 0 0 4 0/4 - - -- - .. --

Reaionalzied-7 2 0 0 0 0 4 0/4 -- -- -- -- -- --
Centralized- I 1 0 0 0 0 4 0/4 - -- -- .. .. 
Centralized-2 1 0 0 0 0 4 ••• -- -- -- -- -- .. 
Centralized-3 7 1 0 0 0 0 ~ - -- -- -- - .. .. 
Centralized-4 7 1 0 310/31 I 0 0 0 - -- -- -- -- --
Centralized-5 1 1 0 ........ I 0 0 0 I 410/41 -- -- -- --
Notes: 
T = Treatment 
D = Disposal 
Percentages <1 % are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO= cartlon monoxide. N02 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. S02 = sulfur dioxide. 
voe= volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) GCR de mfnimus levels are applied, since PSD regulations are not appllcabfe to construction actMtles. Values=% of total emissions(% of equipment 

emlSSions I% of WOl1<er vehicle emissions). 
(2) Percenl of either PSD Of GCR tons per year (tpy) limft as lndicaled by pollutant footnote. 
(3) The value presented Is the hlg'lest of all NAAQS averaging periods. for thal pollutant Slallonary-SO\ll'C8 8ml$sl00$ fOf all 

but the Reglonaflzeo-2 emallve are assumed to be negligible. 
(4) Atlaiunent area for this p<lltutant, therefore PSD increment levels are applied. Vafu8& are for stationary-source emissions only. 
(5) Nonattalnmenl area !Of ozone. Pollutant Is an ozone precureor, ll)erefore GCR oe mlnirnus level$ are applied. Values ,. % of total emissions ( % of , 

staliO!larY-source emlsslona / % of mobile-source emissions). ·'", ~ 

•· Ten sites use existina facii ties lor Volume Reduction. 
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Table 11-11.2-8. PGDP-LLW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

LLW 

AltemaUVN 

NoAchon 
Decentralized 
RAninnaHzed-1 
R....,..nalized-2 
R.....,..naJized-3 
R~nalized-4 
R....,.,_nalized-5 
Rooionalized-li 
R..,..... .... lized-7 
Conlraized-1 
Conlraized-2 
Centralized-3 
Contralized-4 
Centralized-5 

LLW 

Alternatives 

No Action 
Decentralized 
Reoionalized-1 
Reaionalized-2 
Reaionalized-3 
Reoionalized-4 
Renionalized-5 
Reoionalized-6 
Reaionalized-7 
Centralized-1 
Centralized-2 

Number of 

Sttu 

T 

10' 

11 

7 
4 

Number of 

Sites 

T 

10·· 

11 

7 
4 

Centralized-3 7 
Centralized-4 7 
Centralized-5 1 
Notes: 
T: Treatment 
D: Disposal 

Total 

D Radio-

nuclide• 
6 0 

16 0 
12 0 
12 0 
6 0 
6 0 
6 0 
2 0 
2 0 

0 
0 
0 
0 
0 

D Methylene 

Methanol Chloride 
6 

16 
12 
12 
6 
6 
6 
2 
2 

- - : Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 
Percentages <1 % are shown as zeros. 
•· Ten s~es use existina facilities for Volume Reduction. 
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Chloro

form 

1,1,1-

Trichloro-
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Chloro
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ethane 

Chromium 

VI 

Triochloro-

fluoro-

methane 

Cvanide 

Vinyl 

Chloride 

1,2-
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ethane 
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Table 11-11.2-9. PGDP-LLW-Impacts on Water Resources Due to Increased Water Use 

Number of 

Sites Construction Operations 

LLW Water % % Water % % Waste Water 

Alternatives T 0 Use Current Stream Use Current Stream % Stream 

GPO Use Flow GPO Use Flow Flow 
No Action 10** 6 2968 <0.1 <0.1 1682 <0.1 <0.1 <0.1 
Decentralized 16 76679 0.5 <0.1 4569 <0.1 <0.1 <0.1 
Regionalized-1 12 76679 0.5 <0.1 4569 <0.1 <0.1 <0.1 
Regionalized-2 11 12 67852 0.5 <0.1 5847 <0.1 <0.1 <0.1 
Regionalized-3 6 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Regionalized-4 7 6 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Regionalized-5 4 6 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Regionalized-6 2 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Regionalized-7 2 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Centralized-1 1 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Centralized-2 1 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Centralized-3 7 1 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Centralized-4 7 1 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Centralized-5 1 1 4926 <0.1 <0.1 1918 <0.1 <0.1 <0.1 
Notes: 
T = Treatment 
D = Disposal 
Water supplied by surface water in the Ohio River. Current water use= 15,000,000 gallons/day. 
Wastewater discharged to the Ohio River. Average flow rate of the Ohio River= 174,521 ,000,000 gallons/day. 
** Ten sites use existing facilities for Volume Reduction. 
<0.1 indicates that the percentage is less than 0.1 %. 
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Table 11-11.2-10. PGDP-LLW-Radionuclide Concentrations in Groundwater (Percent of Comparison Criteria) for Disposal 

Number of 

Sites 

LLW T D Ac Ac Am Am Am C Cs Ca Cm Cm Cm Pb Np Ni NI Pd Pu Pu Pu Pu 

Altematlves 225 227 241 242 243 ,. l3S ,., 242 244 245 , .. 210 2J7 .. 63 107 230 2JI 240 241 

No Action 10·· 6 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 
ReQionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 
Reaionalized-3 6 
Reaionalized-4 7 6 
Reaionalized-5 4 6 
Reaionalized-6 2 
Reaionalized-7 2 
Centralized-1 1 
Centralized-2 
Centralized-3 7 
Centralized-4 7 
Centralized-5 1 

Number of 

Sites 

LLW T D Po K Pa Ra Ra Sm Se Sr Tc Th Th Th Th Th Sn u u u u u V Zr 

Alternatlves 210 .. 2JI m ... ,., 71 .. .. 227 221 220 230 2J2 , .. 233 234 2J5 236 2JI .. .. 
No Action 10·· 6 
Decentralized 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-2 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reaionalized-3 6 
Reaionalized-4 7 6 
Reoionalized-5 4 6 
Reoionalized-6 2 
Reaionalized-7 2 
Centralized-1 1 
Centralized-2 1 
Centralized-3 7 1 
Centralized-4 7 1 
Centralized-5 1 1 
Notes: 
T = Trea1ment 
D = Disposal 
·• Ten sites use existing facilities for Volume Reduction 
--= Dlsoosal Is not considered for this Altemative. 

VOLUME II 11-27 



Site Data Tables Volume II 

Table 11-11.2-11. PGDP-LLW-Socioeconomic Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of 

Sites Jobs Income 

LLW % % 

Alternatives T D ROI Change in ROI 

Cost % Annual Annual Population 

(Millions) Jobs Change in Income Income Increase 

(1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action 10** 6 268 213 0.27 2.3 0.10 0.14 
Decentralized 16 559 555 0.70 6.1 0.26 0.34 
Regionalized-1 12 559 555 0.70 6.1 0.26 0.34 
Regionalized-2 11 12 704 700 0.88 7.7 0.32 0.44 
Regionalized-3 6 244 242 0.30 2.7 0.11 0.15 
Regionalized-4 7 6 244 242 0.30 2.7 0.11 0.15 
Regionalized-5 4 6 244 242 0.30 2.7 0.11 0.15 
Regionalized-6 2 244 242 0.30 2.7 0.11 0.15 
Regionalized-7 2 244 242 0.30 2.7 0.11 0.15 
Centralized-1 1 244 242 0.30 2.7 0.11 0.15 
Centralized-2 1 244 242 0.30 2.7 0.11 0.15 
Centralized-3 7 1 244 242 0.30 2.7 0.11 0.15 
Centralized-4 7 1 244 242 0.30 2.7 0.11 0.15 
Centralized-5 1 1 244 242 0.30 2.7 0.11 0.15 
Notes: 
T = Treatment 
D = Disposal 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** Ten sites use existing facilities for Volume Reduction. 
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Table Il-11.2-12. PGDP--;-LLW-Infrastructure Impacts for Treatment and Disposal 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

LLW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives T D Required Suitable Land (GPD) Capacity (GPD) Capacity Required Capacity Employment Employment 

Area (MW) (1) 
No Action 10** 6 2.9 0.11 2968 0.01 1682 0.10 0.38 0.01 82 5 
Decentralized 16 11.2 0.42 76679 0.23 4569 0.26 11.31 0.32 283 16 
Regionalized-1 12 11.2 0.42 76679 0.23 4569 0.26 11.31 0.32 283 16 
Regionalized-2 11 12 7.7 0.29 67852 0.26 5847 0.34 9.76 0.37 410 24 
Regionalized-3 6 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Regionalized-4 7 6 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Regionalized-5 4 6 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Regionalized-6 2 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Regionalized-7 2 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Centralized-1 1 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Centralized-2 1 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Centralized-3 7 1 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Centralized-4 7 1 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Centralized-5 1 1 4.2 0.14 4926 0.02 1918 0.11 0.52 0.02 130 7 
Notes: 
T = Treatment 
D = Disposal 
GPD = Gallons per Day 
MW = Megawatts Electric 
FTE = Full Time Equivalent 
(1) Based on 1990 Site Employment. 
** Ten sites use existing facilities for Volume Reduction. 
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Table 11-11.2-13. PGDP-LLW-Cost 

Number of 

Sites 
LLW Total Cost by Life-Cycle Component 1) Cost by Functional Area (1) 

Alternatives T D Cost Pre-Operations Construction Operations Decontamination Treatment Storage Disposal 
(MIiiions) (Millions) (Millions) & Maintenance & Decommissioning (Millions) (Millions) (Millions) 

_(1) (Millions) (Millions) 
No Action 10** 6 303 14 39 238 12 303 0 0 
Decentralized 16 632 47 134 388 63 286 0 346 
Reaionalized-1 12 632 47 134 388 63 286 0 346 
Reoionalized-2 11 12 797 79 183 470 65 485 0 312 
Reaionalized-3 6 276 22 60 174 20 276 0 0 
Reoionalized-4 7 6 276 22 60 174 20 276 0 0 
Reaionalized-5 4 6 276 22 60 174 20 276 0 0 
Reoionalized-6 2 276 22 60 174 20 276 0 0 
Reaionalized-7 2 276 22 60 174 20 276 0 0 
Centralized-1 1 276 22 60 174 20 276 0 0 
Centralized-2 1 276 22 60 174 20 276 0 0 
Centralized-3 7 1 276 22 60 174 20 276 0 0 
Centralized-4 7 1 276 22 60 174 20 276 0 0 
Centralized-5 1 1 276 22 60 174 20 276 0 0 
Notes: 
** Ten site use existing facilities for Volume Reduction 
T = Treatment 
D = Disposal 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars· Total Cost= Sum of the Life Cycle Comoonents = Sum of the Functional Areas. 

VOLUME II 11-30 



Site Data Tables Volume II 

11.11.3 PGDP TRUW 

Twelve tables immediately following portray the impacts of TRUW at PGDP. These tables are presented as follows: 

Impact Category 

No. Description Table No. Page No. 

1. PGDP-TRUW-Treatment: Estimated Number of Fatalities Il-11.3-1 11-32 
2. PGDP-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-11.3-2 11-33 
4. PGDP-TRUW-Treatment: MEI Probability of Cancer Fatality 11-11.3-3 11-34 
5. PGDP-TRUW-Treatment: MEI Probability of Ca11~er Incidences and Genetic Effects 11-11.3-4 11-35 
6. PGDP-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 11-11.3-5 11-36 
7. PGDP-TRUW-Emissions in Tons per Year of Criteria Air Pollutants 11-11.3-6 11-37 
8. PGDP-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 11-11.3-7 11-38 
9. PGDP-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and 

Toxic Air Pollutants 11-11.3-8 11-39 
10. PGDP-TRUW-Impacts on Water Resources Due to Increased Water Use 11-11.3-9 11-40 
13. PGDP-TRUW-Socioeconomic Impacts for Treatment 11-11.3-10 11-41 
14. PGDP-TRUW-Infrastructure Impacts for Treatment 11-11.3-11 · 11- 42 
15. PGDP-TRUW-Cost 11-11.3-12 11-43 
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Table 11-11.3-1. PGDP-TRUW-Treatment: Estimated Number of Fatalities 

Treatment 

Number of Offslte Non involved 

TRUW Sites WM Worker Population Workers 

Alternatives CH RH Treatment Radiation Physical Radiation Radiation 

Treat Treat Standard Exposure Hazards Exposure Exposure 
No Action** 16 5 WIPPWAC - - - --
Decentralized *** 16 5 WIPPWAC 4.6E-07 1.3E-02 3.SE-09 2.7E-10 
Reaionalized-1 5 2 Reduce Gas 4.?E-07 2.SE-03 5.3E-09 4.1E-10 
Reaionalized-2 5 2 LDR 4.?E-07 2.SE-03 5.3E-09 4.1E-10 
Reaionalized-3 3 2 LDR 4.?E-07 2.SE-03 5.3E-09 4.1 E-10 
Centralized WIPP 2 LDR 4.?E-07 2.SE-03 5.3E-09 4.1E-10 
Notes: 
-- = Treatment is not considered for this alternative. 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at 

10 sites, then to WIPP. 
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Table 11-11.3-2. PGDP-TRUW-Treatment: Estimated Number of Cancer Incidences and Genetic Effects 

Number of Offslte Population Nonlnvolved Workers WM Workers 

TRUW Sites Radiation Chemical Radiation Radiation Chemical Radiation Radiation Chemical Radiation 

Alternatives CH RH Treatment Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic Dose Cancer Cancer Genetic 

Treat Treat Standard loerson-rem) Incidence Incidence Effects lr>Arson-reml Incidence Incidence Effects lr>Arson-reml Incidence Incidence Effects 
No Action" 16 5 WIPPWAC _,,, - - - - - - - ,,,,_ - - - " 
Decentralized- 16 5 WIPPWAC 7.0E-06 1.2E-08 3.6E-13 7.0E-10 5.4E-07 9.2E-10 1.9E-13 5.4E-11 1.2E-03 1.6E-06 9.6E-13 6.9E-08 
Regionalized-1 5 2 Reduce Gas 1.1E-05 1.SE-08 9.5E-13 1.1E-09 8.2E-07 1.4E-09 5.0E-13 8.2E-11 1.2E-03 1.7E-06 2.SE-12 7.1E-08 
Regionalized-2 5 2 LOR 1.1E-05 1.SE-08 9.5E-13 1.1E-09 8.2E-07 1.4E-09 5.0E-13 8.2E-11 1.2E-03 1.7E-06 2.SE-12 7.1E-08 
Regionalized-3 3 2 LOR 1.1E-05 1.BE-08 9.5E-13 1.1E-09 8.2E-07 1.4E-09 5.0E-13 8.2E-11 1.2E-03 1.7E-06 2.SE-12 7.1E-08 
Centralized WIPP 2 LOR 1.1E-05 1.SE-08 9.5E-13 1.1E-09 8.2E-07 1.4E-09 5.0E-13 8.2E-11 1.2E-03 1.7E-06 2.SE-12 7.1E-08 
Notes: 
- = Treatment is not considered for this alternative. 
.. For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
T = Treatment 
D = Disposal 
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Table 11-11.3-3. PGDP-TRUW-Treatment: MEI Probability of Cancer Fatality 

Treatment 

Number of Offsite Non involved 

Sites MEI Worker MEI 

TRUW Cancer Cancer 

Alternatives CH RH Treatment Fatality Fatality 

Treat Treat Standard Probability Probability 
No Action** 16 5 WIPPWAC - - - -
Decentralized*** 16 5 WIPPWAC 3.9E-13 3.3E-13 
Regionalized-1 5 2 Reduce Gas 5.9E-13 5.0E-13 
Regionalized-2 5 2 LOR 5.9E-13 5.0E-13 
Regionalized-3 3 2 LOR 5.9E-13 5.0E-13 
Centralized WIPP 2 LOR 5.9E-13 5.0E-13 
Notes: 
- - = Treatment is not considered under this alternative 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is 

assumed, for all other alternatives disposal at WIPP is assumed. 
***In Decentralized Alternative, TRUW is processed at all 16 sites, then 

transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-11.3-4. PGDP-TRUW-Treatment: MEI Probability of Cancer Incidences and Genetic Effects 

Treatment 
Number of Offsite Population MEI Noninvolved Worker MEI 

Sites Radiation Chemical Radiation Radiation Chemical Radiation 

TRUW Cancer Cancer Genetic Cancer Cancer Genetic 

Alternatives CH RH Treatment Dose Incidence Incidence Effects Dose Incidence Incidence Effects 

Treat Treat Standard (rem) Probability Probability Probability (rem) Probability Probability Probability 
No Action** 16 5 WIPPWAC - - - - - - - - - - - - - - - -
Decentralized *** 16 5 WIPPWAC 7.8E-10 1.3E-12 <9.9E-14 7.8E-14 6.?E-10 1.1E-12 <9.9E-14 6.?E-14 
Reqionalized-1 5 2 Reduce Gas 1.2E-09 2.0E-12 <9.9E-14 1.2E-13 1.0E-09 1.?E-12 <9.9E-14 1.0E-13 
Reaionalized-2 5 2 LOR 1.2E-09 2.0E-12 <9.9E-14 1.2E-13 1.0E-09 1.?E-12 <9.9E-14 1.0E-13 
Reqionalized-3 3 2 LOR 1.2E-09 2.0E-12 <9.9E-14 1.2E-13 1.0E-09 1.?E-12 <9.9E-14 1.0E-13 
Centralized WIPP 2 LOR 1.2E-09 2.0E-12 <9.9E-14 1.2E-13 1.0E-09 1.?E-12 <9.9E-14 1.0E-13 
Notes: 
-- = Treatment is not considered for this alternative. 
** For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alt~rnative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites then to WIPP. 
MEI = Maximallv Exposed Individual 
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Table 11-11.3-5. PGDP-TRUW-Treatment: Noncancer Health Risk From Chemical Exposure 

Number of Treatment 

Sites Offsite Non involved 

TRUW MEI Worker MEI WM Worker 

Alternatives CH RH Treatment Hazard Hazard Exposure 

Treat Treat Standard Index Index Index 
No Action** 16 5 WIPPWAC -- -- -- T-._,'i, 

Decentralized*** 16 5 WIPPWAC 8.0E-14 5.0E-13 2.6E-10 
Regionalized-1 5 2 Reduce Gas 2.0E-13 1.0E-12 1.6E-09 
Regionalized-2 5 2 LDR 2.0E-13 1.0E-12 1.6E-09 
Regionalized-3 3 2 LDR 2.0E-13 1.0E-12 1.6E-09 
Centralized WIPP 2 LDR 2.1 E-13 1.2E-12 1.6E-09 
Notes: 
MEI= Maximally Exposed Individual 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other 

alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim 

storage at 10 sites, then to WIPP. 
- - = Treatment is not considered under this alternative. 
Hazard Index = Sum of hazard quotient values for all noncarcinogenic chemicals. The Hazard 

Quotient is the chemical-specific ratio of media exposure concentrations to 
concentrations believed to have no appreciable adverse effects. 

Exposure Index = Ratio of exposure concentration to chemical-specific occupational threshold 
limits 
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Table 11-11.3-6. PGDP-TRUW-Emissions in Tons per Year of Criteria Air Pollutants_ 

Number of 

Sites 

TRUW CH RH Treatment Construction Emissions in Tons/Year (1) Operations & Maintenance Emissions in Tons/Year (2) 

Alternatives Treat Treat Standard co NO2 Pb PM10 SO2 voe co NO2 Pb PM10 SO2 voe 
No Action** 16 5 WIPPWAC - - - - -- - - -- -- 0 0 0 0 0 0 

Decentralized**' 16 5 WIPPWAC 2 (0/2) 1 (0/1) 0 0 0 0 1 (0/1) 0 0 0 0 0 

Regionalized-1 5 2 Reduce Gas 2 (0/2) 1 (0/1) 0 0 0 0 1 (0/1) 0 0 0 0 0 

Regionalized-2 5 2 LDR 3 (0/3) 2 (1/1) 0 0 0 0 1 (0/1) 0 0 0 0 0 

Regionalized-3 3 2 LDR 3 (0/3) 2 (1/1) 0 0 0 0 1 (0/1) 0 0 0 0 0 

Centralized WIPP 2 LDR 3 (0/3) 2 (1/1) 0 0 0 0 1 (0/1) 0 0 0 0 0 

Notes: 

Emissions <1 ton per year are shown as zeros. VOC = Volatile Organic Compounds. 

CO= carbon monoxide. NO2 = nitrogen dioxide. Pb= lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 

(1) Values= total emissions (equipment emissions/ worker vehicles emission) 

(2) Values = total emissions (stationary-source emissions/ mobile-source emission) 

•• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 

••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-11.3-7. PGDP-TRUW-Percent of Standard/Guideline for Criteria Air Pollutants 

Number of Construction 

TRUW Sites Percent of Tons/Year 

Alternatives CH RH Treatment General Conformitv Rule (1) 

Treat Treat Standard co NO2 Pb PM10 SO2 voe 
No Action 16 5 WIPPWAC - - - - -- - - - - - -
Decentralized 16 5 WIPPWAC - - 1 ( 1 /0) - - - - - - 0 
Regionalized-1 5 2 Reduce Gas - - 1 ( 1 /0) -- -- - - 0 
Regionalized-2 5 2 LDR - - 2 (1/1) - - - - - - 1 (0/1) 
Regionalized-3 3 2 LDR - - 2 (1/1) - - - - - - 1 (0/1) 
Centralized WIPP 2 LDR - - 2 ( 1 /1) - - - - - - 1 (0/1) 

Number of OnArations & Maintenance 

TRUW Sites Percent of Tons/Year Percent of NAAQS 

Alternatives CH RH Treat Standard or Guideline (2 Concentration 13) 

Treat Treat STD CO(4) NO2 (5) Pb (4) PM10 (4) SO2 (4) VOC(5) co NO2 Pb PM10 so2 - voe 
No Action 16 5 WIPPWAC 0 0 0 0 0 0 -- - - - - - - - - - -
Decentralized 16 5 WIPPWAC 0 0 0 0 0 0 -- - - - - - - - - - -
Reaionalized-1 5 2 Reduce Gas 0 0 0 0 0 0 - - - - - - - - -- - -
Regionalized-2 5 2 LOR 0 0 0 0 0 0 - - - - -- - - - - --
Reaionalized-3 3 2 LOR 0 0 0 0 0 0 - - - - - - - - - - --
Centralized WIPP 2 LOR 0 0 0 0 0 0 - - -- - - - - - - - -
Notes: 
Percentages <1 °A are shown as zeros. PSD = Prevention of Significant Deterioration. GCR = General Conformity Rule. 
CO = carbon mo oxide. NO2 = nitrogen dioxide. Pb = lead. PM10 = particulate matter less than 10 microns in diameter. SO2 = sulfur dioxide. 
voe = volatile organic compounds. NAAQS = National Ambient Air Quality Standard. 
(1) GCR only applies to pollutants in nonattainment. 
(2) Percent of eit er PSD or GCR tons per year (tpy) limit as indicated by pollutant footnote. 
(3) The value presented is the highest of all NAAQS averaging periods for that pollutant. Stationary-source emissions for all alternatives assumed to be negligible. 
(4) Attainment area for this pollutant, therefore PSD increment levels are applied. Values are for stationary-source emissions only. 
(5) Nonattainment area for ozone. Pollutant is an ozone precursor, therefore GCR de minimus levels are applied. Values = % of total emissions ( % of stationary-source emissiom 

% of mobile-source emissions). 
•• For No Action ternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storaae at 10 sites, then to WIPP. 
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Table 11- 11.3-8. PGDP-TRUW-Percent of Standard/Guideline for Hazardous Air Pollutants and Toxic Air Pollutants 

Number of Operations & Maintenance 

TRUW Sites Total Bromo- Carbon 1,2-

Alternatives CH RH Treatment Radio- dichloro- Butyl Tetra- Chloro- Chloro- Chromium Dichloro-

Treat Treat Standard nuclides Acetone Benzene methane Alcohol chloride form methane VI Cyanide ethane Lead 

No Action .. 16 5 WIPP-WAC 0 - - - - - - 0 0 - - -- - - - - - - --
Decentralized .. 16 5 WIPP-WAC 0 . - . - - . 0 0 -- . - - - -- . - .. 

Regionalized-1 5 2 Reduce Gas 0 - - - - - - 0 0 - - - - - . -- -- . . 

Regionalized-2 5 2 LOR 0 - - - - - - 0 0 - - - - - - - - - - --
Regionalized-3 3 2 LOR 0 - - -- -- 0 0 -- -- - - - - -- --
Centralized WIPP 2 LOR 0 - - - - - - 0 0 -- - - - - - - - - --

Number of Operations & Maintenance 

TRUW Sites 1,1,2,2- 1,2,2-Trichloro, 1,1,1- 1,1 ,2- Triochloro-

Alternatives CH RH Treat Methylene Tetrachloro- 1, 1-Trifluoro- Trichloro- Trichloro- fluoro- Vinyl 

Treat Treat STD Methanol Chloride Selenium Silver ethane ethane ethane ethane methane Chloride 

No Action** 16 5 WIPP-WAC 0 0 - - - - - - 0 0 - - - - --
Decentra!ized*** 16 5 WIPP-WAC 0 0 - - - - - - 0 0 - - -- - -
Regionalized-1 5 2 Reduce Gas 0 0 - - - - -- 0 0 - - - - - -
Regionalized-2 5 2 LOR 0 0 - - - - - - 0 0 - - - - --
Regionalized-3 3 2 LOR 0 0 - - - - - - 0 0 - - - - - -
Centralized WIPP 2 LOR 0 0 - - -- - - 0 0 - - - - - -
Notes: 

** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 

••• In Decentral ized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

- -= Emissions of this hazardous or toxic air pollutant are assumed to be negligible. 

Percentages <1 % are shown as zeros. CH = contact handled. RH = remote handled. 
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Table 11-11.3-9. PGDP-TRUW-Impacts on Water Resources Due to Increased Water Use 

Number of Construction Operations 

TRUW Sites Water % % Water % % Waste Water 

Alternatives CH RH Treatment Use Current Stream Use Current Stream % Stream 

Treat Treat Standard GPD Use Flow GPD Use Flow Flow 
No Action** 16 5 WIPPWAC - - - - - - 171 <0.1 <0.1 <0.1 
Decentralized*** 16 5 WIPPWAC 529 <0.1 <0.1 200 <0.1 <0.1 <0.1 
Regionalized-1 5 2 Reduce Gas 529 <0.1 <0.1 200 <0.1 <0.1 <0.1 
Regionalized-2 5 2 LOR 880 <0.1 <0.1 200 <0.1 <0.1 <0.1 
Regionalized-3 3 2 LOR 880 <0.1 <0.1 200 <0.1 <0.1 <0.1 
Centralized WIPP 2 LOR 880 <0.1 <0.1 200 <0.1 <0.1 <0.1 
Notes: 
Water supplied by surface water in the Ohio River. Current water use= 15,000,000 gallons/day. 
Wastewater discharged to the Ohio River. Average flow rate of the Ohio River= 174,521,000,000 gallons/day. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
<0.1 indicates that the precentage is less than 0.1 %. 
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Table 11-11.3-10. PGDP-TRUW-Socioeconomic Impacts for Treatment 

Effect of Implementation of Alternatives 

Jobs Income 

Number of % % 

Sites % ROI Change in ROI 

TRUW Cost Annual Annual Annual Annual Population 

Alternatives CH RH Treatment (Millions) Jobs Change in Income Income Increase 

Treat Treat Standard (1) ROI (2) (Millions) (1) (Millions) (1) (2) 
No Action** 16 5 WIPPWAC 29 23 0.03 0.2 0.01 0.01 
Decentralized*** 16 5 WIPPWAC 42 42 0.05 0.5 0.02 0.02 
Regionalized-1 5 2 Reduce Gas 42 42 0.05 0.5 0.02 0.02 
Regionalized-2 5 2 LDR 52 52 0.07 0.6 0.02 0.03 
Regionalized-3 3 2 LDR 52 52 0.07 0.6 0.02 0.03 
Centralized WIPP 2 LDR 52 52 0.07 0.6 0.02 0.03 
Notes: 
(1) In 1990 dollars. 
(2) Compared to 1990 baseline. 
** For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
*** In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-11.3-11. PGDP-TRUW-Infrastructure Impacts for Treatment 

Effect of Implementation of Alternatives 

Number of Land Use Water Waste Water Power Employment (FTE) 

Sites %of % % % Peak %of 

TRUW Acres Designated or Demand Current Demand Current Power Current Construction Current 

Alternatives CH RH Treatment Required Suitable Land (GPO) Capacity (GPD) Capacity Required Capacity Employment Employment 

Treat Treat Standard Area (MW) (1) 
No Action- 16 5 WIPPWAC 0 0.00 171 0.00 171 0.01 0.17 0.01 0 0.00 
Decentralized- * 16 5 WIPPWAC 0.6 0.02 529 0.00 200 0.01 0.18 0.01 24 1.30 
Regionalized-1 5 2 Reduce Gas 0.6 0.02 529 0.00 200 0.01 0.26 0.01 24 1.30 
Regionalized-2 5 2 LOR 0.6 0.02 880 0.00 200 0.01 0.25 0.01 35 2.00 
Regionalized-3 3 2 LOR 0.6 ~ 0.02 880 0.00 200 0.01 0.25 0.01 35 2.00 
Centralized WIPP 2 LOR 0.6 0.02 880 0.00 200 0.01 0.25 0.01 35 2.00 
Notes: 
GPO = Gallons per Day 
MW = Megaw Its Electric 
FTE = Full Time Equivalent 
(1) Based on 1990 Site Employment. 
•• For No Action Alternative, storage is indefinite: no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
-* In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Table 11-11.3-12. PGDP-TRUW-Cost 

Number of 
Sites Total Life-Cycle Component Functional Area 

TRUW CH RH Treatment Cost Pre-Operations Construction Operations Decontamination Retrieval Treatment Storage 
Alternatives Treat Treat Standard (MIiiions) (MIiiions) (MIiiions) & Maintenance & Decommissioning Characterization (Millions) (MIiiions) 

(2) (1) (MIiiions) (MIiiions) (Millions) 
No Action** 16 5 WIPP-WAC 32 0 0 28 4 0 32 0 
Decentralized*** 16 5 WIPP-WAC 48 5 10 28 5 0 48 0 
Regionalized-1 5 2 Reduce Gas 48 5 10 28 5 0 48 0 
Reaionalized-2 5 2 LDR 59 5 19 30 5 0 59 0 
Reaionalized-3 3 2 LDR 59 5 19 30 5 0 59 0 
Centralized WIPP 2 LDR 59 5 19 30 5 0 59 0 
Notes: 
•• For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed. 
••• In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
The Life Cycle Components and the Functional Area have been rounded to the nearest million, and therefore the sum may not reflect the true total cost. 
(1) In 1994 Dollars; Total Cost= Sum of the Life Cycle Components= Sum of the Functional Areas. 
(2) Treatment standard (STD) applied: treat to WIPP Waste Acceptance Criteria IWIPP WAC\. treat for reduced aas aeneration (Reduce Gas\. treat to Land Disoosal Restrictions /LDR\. 
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