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APPENDIX C. OCCUPATIONAL AND PUBLIC HEALTH IMPACTS
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Table C-1. L-Lake - Radiological doses associated with the No-Action Alternative and resulting health effects to the offsite maximally exposed
individual (current use) and the general public.a

B Maximally exposed individualb Offsite populatione
Annual Probability Lifetime Probability Annual Number Lifetime Number
dose of fatal dosee of fatal dose of fatal dosce of fatal
Exposure pathway (rem) cancerd (rem) cancerd (person-rem) cancersd {person-rem) cancersd
Ingestion:
Soil 5.7x10-11 2.8x10-14 9.9x10-10 5.0x10-13 5.2x10-7 2.6x10-10 9.0x10-6 4.5%10-9
Soil dermal 1.1x10-11 5.6%10-153 2.0x10-10 9.8x10-14 1.0x10-7 5.1x10-11 1.8x10-6 8.9xin-10
Leafy vegetables 9.8x10-9 4.9x10-12 1.7x10-7 g.6x10-1 8.9%10-5 4.5x10-8 1.6x10-3 7.8x10-7
Other vegetables 7.7%10-8 3.8x10-11 1.3x10-6 6.7x10-10 7.0%10-4 3.5x10-7 1.2x10-2 6.1x10-6
Meat 4.8%10-9 2.4x10-12 8.3x10-8 4.2x10-11 4.3x10-3 2.2x10-8 7.6x10-4 3.8x10-7
Milk 1.7x10-8 8.7x10-12 3.1x10-7 1.5x10-10 1.6x10-4 8.0x10-8 2.8x10-3 1.4x10-6
Subtotal 1.1x10-7 5.5x10-11 1.9x10-6 9.5x10-10 9.9x10-4 5.0x10-7 1,7x10-2 R.7x10-6
E Inhalation:
Air 4.0x10-8 2.0x10-11 7.0x10-7 3.5%10-10 3.6x10-4 1.8x10-7 6.3%10-3 3.2x10-6
Resuspension 2.7x10-H 1.4x10-14 4.8x10-10 2.4x10-13 2.5%10-7 1.2x10-10 4.3x10-6 2:2x10-9
Subtotal 4.0x10-8 2.0x10-11 7.0x10-7 3.5x10-10 3.6x10-4 1.8x10-7 6.3x10-3 3.2x10-6
Total 1.5%10-7 7.5%10-11 2.6x10-6 1.3x10-9 1.4x10-3 6.8x10-7 2.4%102 1.2x10-5

For the No-Action Alternative, general public doses result only from the volatilization of tritium from L-Lake.
The offsite maximally exposed individual is a member of the public residing at the SRS boundary.

Offsite population within 80 kilometers (50 miles) of SRS.

Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period.

o oo o
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Table C-2. L-Lake - Radiological doses associated with the No-Action Alternative and resulting health effects to the maximally exposed
individual (future use).2

8920-S13/900

Annual dose (rem)b Probability of Lifetime dose (rem)d Probability of
Exposure Pathway Recreational Offsite Total fatal cancer¢ Recreational  Offsite Totat fatal cancer¢
Ingestion:
Finfishe 3.8x10-4 NAF 3.8x10-4 1.9x10-7 1.3x10-2 NA 1.3x10-2 6.5x10-6
Leafy vegetables NA 9.8x109 9.8x10-9 4.9x%i0-12 NA 9.9x10-10  909x}p-10 5.0x10-13
Other vegetables NA 7.7%10-8 7.7x10-8 3.8x10-11 NA 1.3x10-6 1.3x106 6.7x10-10
Meat NA 4.8x10-9 4.8%10-9 2.4x10-12 NA 8.3x10-8 8.3x10-8 4.2x10-11
Milk NA 1.7x10-8 1.7x10-8 8.7x10-12 NA 3.1x10-7 3.1x10-7 1.5x10-10
Soil 1.2x10-11 5.7x10-11 6.9x10-11 3.4x10-14 2.1x10-10 9.9x10-10 1.2x10-9 6.0x10-13
Soil dermal 1.7x10-9 1.1x10-11 1.7x10-9 8.6x10-13 3.0x10-8 2,0x10-10 3,0%10-7 1.5%10-11
Subtotal 3.8x10-4 1.1x10-7 3.8x10-4 1.9x10-7 1.3x10-2 1.7x10-6 1.3x10-2 6.5%10-6
0 Inhalation;
v Air 2.9x10-9 4.0x10-8 4.3x10-8 2.1x10-11 5.1x10-8 7.0%10-7 7.5%10-7 3.7x10-10
Resuspension 3.9x10-12 2.7x10-11 3.ax10-11 L.6x10-14 6.8x10-11  4.8x10-10  5.4x]0-10 2.7x10-13
Subtotal 2.9x10-9 4.0x10-8 43x10-8 2.1x10-11 5.1x10-8 7.0x10-7 7.5x10-7 3.7x10-10
Total 3.8x10-4 1.5x10-7 3.8x10-4 1.9x10-7 13x10-2  2.6x10-6  1.3x10-2 6.5x10-6

a.  The future land use scenario assumes recreational use of L-Lake. Doses to the maximally exposed individual result from exposure pathways related to
tritium volatilization and contaminants existing in the surface water.

The dose received by the maximally exposed individual living at the site boundary (same as for current use).

Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based ~n & 70-year exposure period. Doses are corrected for radioactive decay over the exposure period.

The fish ingestion dose was calculated using the measured concentration of cesium-137 in L-Lake fish: 0.833 pCi/g of edible flesh (Arnett, Mamatey, and
Spitzer 1996).

f. NA = not applicable; the contaminant is not transferred through the listed exposure pathway.
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Table C-3. L-Lake - Nonradiological hazard indexes and cancer risks associated with the No-Action Alternative for the offsite maximally
exposed individual (future use).a

Hazard quotient Cancer risk
Exposure pathway Barium Magnesium  Manganese Vanadium  Hazard indext Beryllium Total annual Lifetimet
Ingestion:
Finfish 1.1x10-2 4.3x10-4 5.0x10-2 1.8x10-4 6.2x10-2 1.6x10-7 1.6%10-7 1.1x10-3
Swimming 7.5%x10-6 1.1x10-6 1,7x10-3 2.4x10-6 2.8x10°5 1.1x10-9 1.1x10-9 7.7%10-8
Swimming dermal 1.5%10-5 4.4x10-7 3.3x10-5 4.7%x10-3 9.5%10-5 4.4x10-8 4.4x10-8 3.1x10-6
Shoreline dermal 3.5%x10-5 1.1x10-6 7.8x10-5 1.1x10-4 2.2x10-4 1.0x10-7 1.0x10-7 7.0x10-6
Shoreling 4,1x10-6 6.2x10-7 9.2x10-6 1.3x10-6 1.5x10-3 6.2x10-10  6.2x10-10 4.3x10-8
Total 1.1x10-2 4.3x10-4 5.0%10-2 3.4x10-4 6.2x10-2 3.1x10-7 3.1x10-7 2.1x10-3

a. The future land use scenario assumes recreational use of L-Lake. Impacts to the maximally exposed individual result from exposure pathways associated
with contaminants existing in the surface water. The maximaily exposed individual {current use) is not exposed to any nonradiological contaminants,

0 b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants,

v c. Based on a 70-year exposure period.
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Table C-4. L-Lake - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting health effects,a §
Individual worker Worker populationb %
Annual dose  Probability of Lifetime dose Probability of Annualdose ~ Numberof Lifetime dose =~ Number of S
Exposure pathway (rem) fatal cancer¢ (rem)d fatal cancerc (person-rem)  fatal cancers® (person-rem)d  fatal cancers¢ &
Ingestion:
Soil 1.4x10-10 5.6x10-14 6.1x10-10 2.4x]0-13 9.8x10-9 3.9%10-12 4.3x10-8 1.7<10-11
Soil dermal L2x10-11  4.6x10-15 5.0%10-11 2.0x10-14 8.1x10-10 3.2x10-13 3.5%10-9 L4x10-12
Subtotal 1.5x10-10  6.1x10-14 6.6x10-10 2.6x10-13 1.1x10-8 4.2x10-12 4.6%10-8 1.8x10-11
Inhalation:
Air 5.0x10-8 2.0x10-11 2.2x10-7 8.6x10-11 3.5%10-6 1.4x10-9 1.5%10-5 6.0x10-9
Resuspension 6.8x10-11 2.7x10-14 2.9x10-10 1.2x10-13 4.7x10-9 1.9x10-12 2.1x10-8 8.2x10-12
Subtotal 5.0x10-8 2.0x10-11 2.2x10-7 8.6x10-11 3.5%10-6 1.4x10-9 1.5%10-5 6.1%10-9
Total 5.0%108  2,0x10-1] 2.2x10-7 8.7x10-11 3.5%10-6 1.4x10-9 1.5x10-5 6.1x10-9
O
N

For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in the surface water.
The number of involved workers is estimated to be 70.

Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a S-year exposure period. Doses are corrected for radioactive decay over the exposure period.

ae o




Table C-5. L-Lake - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health cffccts.a

Individual worker Worker populationb
Annual Probability of Lifetime Probability of Annual dose  Numberof Lifetime dose  Number of
Exposure pathway dose (rem)  fatal cancer¢  dose (rem)d  fatal cancerc (person-rem)  fatal cancers¢ (person-rem)d fatal cancerst
Ingestion:
Soil 3.1%10-9 1.2x10-12 42x10-8 1.7x10-11 2.2x10-7 8.7x10-11 2.9x10-6 1.2x10-9
Soil dermal 1.9x10-10 7.7%10-14 2.6x10-9 1.0x10-12 1.3x10-8 5.4x10-12 1.8x10-7 7.2x10-11
Subtotal 3.3x10-9 1.3x10-12 4.4x10-8 1.8x10-11 2.3x107 9.2x10-11 3.1x]10-6 1.2x10-9
Inhalation:
Air 1.1x10-6 4.4x10-10 1.5%10-5 5.9x10-9 7.7%10-3 3.1%10-8 1.0x10-3 4,1x16-7
Resuspension 1.5%10-9 5.9%10-13 2.0x10-8 8.0x10-12 1.0x10-7 4.2x10-11 1.4x10-6 5.6x10-10
Subtotal 1.1x10-6 4.4x10-10 1.5%10-5 5.9x10-9 7.7%10-5 3.1x10-8 1.0x10-3 4.1=10-7
Total 1.1x10-6 4.4x10-10 1.5x10-5 5.9x10-9 7.7%10-5 3.1x10-8 1.0x10-3 4.1x10-7
0
dn

For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in the surface water.
The number of invelved workers is estimated to be 70.

Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.

apow
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Table C-6. L-Lake - Uninvolved worker radiological doses associated with the No-Action Alternative and resulting health effects.?

Individual workerb Worker population¢
Annual dose Probability of Lifetime dose Probability of  Annual dose ~ Number of  Lifetime dose  Number of

Exposure pathway (rem) fatal cancerd (rem)e fatal cancerd  (person-rem) fatal cancersd (person-rem)e fatal cancersd
Ingestion:

Soil 5.5x10-11 2.2x10-14 7.4x10-10 3.0x10-13 1.4x10-8 5.5%10-12 1.9x10-7 7.4%10-11

Soil dermal 3.5%10-12 1.4x10-15 4.7%10-11 1.9x10-14 8.8x10-10 3.5%10-13 1.2x10-8 4.7%10-12
Subtotal 5.8x10-11 2.3x10-14 7.9x10-10 3.1x10-13 _ 1.5%10-8 5.9x10-12 2.0x10-7 7.9x10-11
Inhalation:

Air 2.0x10-8 7.8x10-12 2.6x10-7 1.0x10-10 4.9x10-6 2.0x10-9 6.6x10-5 2.6x10-8

Resuspension  2.7x10-11  1.1x10-14  3.6x10-10  {5x10-13 6.8x10-9 2.7x10-12 9.1%10-8 3.6x10-11
Subtotal 2.0x10-8 7.8x10-12  2.6x10-7 1.0x10-10 4.9%10-6 2.0x10-9 6.6%10-5 2.6x10-8
Total 2.0x10-8 7.8x10-12 2.6x10-7 1.1x10-10 49x10-6 2.0x10-9 6.6%10-5 2.6x10-8

The maximally exposed uninvolved worker is located at L-Area.

L-Area. Total uninvolved workers estimated to be 251 (Simpkins 1996).

Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.

a0 o

For the No-Action Alternative, the uninvolved worker is exposed only to pathways associated with the volatilization of tritium from L-Lake.
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Table C-7. L-Lake - Involved worker (current use) nonradiological hazard indexes and cancer risks associated with the No-Action Alternative.a

Hazard quotient

Cancer risk

Exposure pathway Barium Magnesium  Manganese  Vanadium Hazard indexb Beryiliom  Total annual [ ifetimet
Ingestion:
Shoreline dermal 2.3x10-7 7.0%10-9 53x10-7 7.4x10-7 1.5%10-6 7.0x10-7  7.0x10-1%  3.5x10-9
Shoreline 5.6x10-5 8.5x10-6 1.3x10-4 1.8x1Q-3 2.1x10-4 8.4x10-9 8.4x10-9 4.2x10-8
Total 5.6%10-5 8.5x10-6 1.3x10-4 1.9x10-5 2.1x104 9.1x10-9 9.1x10:9  4.5x10-8

a.

b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants,

c. Based on a 5-year exposure period.

For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in the surface water.
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Table C-8. L-Lake - Involved worker (future use) nonradiological hazard indexes and cancer risks associated with the No-Action Alternative.a 2

: Hazard quotient Cancer risk S

Exposure pathway Barium Magnesium  Manganese Vanadium Hazard indexb Beryllium  Total annual  Lifetimec 4

‘ Ingestion: §
Shoreline dermal 3.8x10-6 1.2x10-7 8.9x10-6 1.2x10-3  2.5x10-3 1.2x10-8 1.2x10-8  2.9x10-7
Shoreline 6.1x10-6 9.3x10-7 1.4x10-5 2.0x10-6  2.3x10-5 9.2x10-10 9.2x10-10 2.3x(0-8
Total 9.9x10-6 1.0x10-6 2.3x10-5 1.4x10-5  4.8x10-5 1.3x10-8 1.3x10-8 3.1x10-7

a. For the No-Action Alternative, wotkers are exposed to pathways associated with tritium volatilization and contaminants in the surface water.
b Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.
¢. Based on a 25-year exposure period.
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Table C-9. L-Lake - Radiological doses from atmospheric releases associated with the Shut Down and Deactivate Alternative and resulting
health effects to the offsite maximally exposed individual a
Lifetime
Annual dose (rem)b Probability of dosc Probability of
Exposure Pathway Cs-137 Co-60 Pu-239/240 Pm-146 U-233/234 Total fatal cancer¢ (rem)d fatal cancert
Ingestion:
Soil 46x10-12  92x10-15  14x10-12 54x10-17  14x10-12  7.5x10-12 3.7x10-15  3.6x10-10 1.8x10-13
Soil dermal 9.2x10-13  4.9x10-15  2.8x10-10  1.8x10-15  59x10-11  3.4x10-10  1.7x10-13 2.4x10-8 1.2x10-11
Leafy green vegetables 2.8x10-8  55x10-11 83x10-9  32x10-13  87x109  4.5x10-8 2.2x10-11 2.2x10-6 1.1x10-9
Other vegetables 2.6x10-8  52xi0-11 7.4%10:9  29x10-13 7.9x10°%  42x10-8  2.1x[0-1 2.0x10-6 1.0x10-9
Meat 1.2x10-8 2.3x10-11 8.6x10-14  33x10-14  3.5x10-11 1.2x10-8 5.8x10~12 4.1x10-7 2.0x10-10
Milk 13%10-7  73x10-11 56x10-13  42x10-15  3.3x109 1.3x10-7 6.7x10-11 4.8x10-6 2.4x10-9
Subtotal 2.0x<10-7  2.0x10-10  1.6x10-8  33x10-13  20x108  2.3x10-7 1.2x10-10 9.4x10-6 4.7%10-9
o Inhalation:
e Air 3.4x10°10  8.4x10-12  19x10-8  24x10-13  7.7x10-8 9.7x10-8 4.8x10-11 6.7x10-6 3.4x10-9
Resuspension 29x10-12 74x10-14  1.7x10-10  2.1x10-15  6.7x10-10  8.4x10-10  42x10-13 5.9x10-8 2.9x10-11
Subtotal 34x10-10  84x10-12  1.9x10-8  24x10-13  7.8x10-8  9.7x10-8 4.9x10-11 6.8x10-6 3.4%10-9
External:
Soil 7.4x10-8 1.3x10-9 2.3x10-13 1.7x10-11 8.5x10-12 7.5%10-8 3.8x10-t1 2.7%10-6 1.3x10-9
Air 42x10-12  7.7x10-14  29x10-18  9.5x10-16  3.0x10-16  43x10-12  22x10-15 1.5x10-10 7.6x10-13
Subtotal 7.4%10-8 1.3%10-9 2.3x10-13 1.7x10-1 8.5x10-12 7.5%10-8 -3.8x10-11 2.7x10-6 1.3x10-9
Total 2.7x10-7 1.5x10-9 3.5%10-8 1.8x10-11 9.7x10-8 4.0x -7 2.0x10-10 1.9x10-5 9.4x10-9
a. For the Shut Down and Deactivate Alternative, the general public exposures result from the atmospheric and aqueous transport of exposed L-Lake
sediments.
b. The offsite maximally exposed individual is a member of the public residing at the SRS boundary. o
c. Based on arisk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993), &
. L . &
d. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period. =]
z
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Table C-10. L-Lake - Radiological doses from aqueous releases associated with the Shut Down and Deactivate Alternative and resulting health 3
effects to the offsite maximally exposed individuat.a | g
Lifetime b
Annual dose (rem)b Probability of dose Probability of 3
Exposure Pathway Cs-137 Co-60 Pu-239/240 Pm-146 U-233/234 Total fatal cancerc (rem)d fatal cancert
Ingestion:
Drinking Water 3.0x10-10 25x10-12  7.7x10-10 4.0x10-12  14x109  2.5x10°9 1.2x10-12 1.6x10-7 8.1x10-1
Finfish 7.6x109  1.0x10-11 24x10-9  1.3x10-12 86x10-10  1.1x10-8 5.4x10-12 4.9%10-7 2.5%10-10
Swimming 5010713 42x10-15  13x10-12 6.8%10-15  23x10-12  4.1x10-12  2.1x10-15 2.7%10-10 1.3%10-13
Swimming Dermal L.0x10-13  9.1x10-16  26x10-10  23x]0-13  97x10-12  2.7x10-10 1.4x10-13 1.9x10-8 9.4x10-12
Shoreline Dermal 6.6x10-16  1.5x10-17  17x10-12  1.5x10-15  6.9x10-14 | .8x10-12 8.9x10-16 1.2x10-10 6.2x10-14
Shoreline 13x10-1  Lix10-16  3.4x10-14  1.7x10-16  6.0x10-14  [.1x]10-13 5.4x%10-t7 7.0%10-12 3.5%10-15
Subtotal 7.9x10-2 1.3x10-1 3.4x10-9 5.7x10-12 2.3x10-9 1.4x10-8 6.8x10-12 6.7x10-7 3.4x10-10
2 External:
“ Swimming 6.9x10-14 5.6x10-15 4.6x10-19 1,9x10-14 3.8x10-17 9.4x10-14 4.7x19-17 2.6x10-12 1.3x10-15
Boating 3.5x10-14  28x10-15  23x10-19  9.5x10-15 1.9x10-17  4.7x10-14 2.4x10-17 1.3%10-12 6.6x10-16
Shoreline L8x10-12 12x10-13  46x10-17  4.4x10-13  19x]10-15  2.4x10-12 1.2x10-15 6.7x10-11 3.4x10-14
Subtotal 1.9x10-12 1.3x10-13  4.6x10-17  4.7¢10-13  2.0x10-15  2.5x]10-12 1.3x10-13 7.1x10-H 3.5x10-14
Total 7.9x10-9 1.3x10-11 3.4x10-9 6.1x10-12 2.3x10-9 1.4x10-8 6.8x10-12 6.7x10-7 3.4x10-10
a.  For the Shut Down and Deactivate Alternative, the general public exposures result from the atmospheric and aqueous transport of exposed [.-Lake
b. ;ﬁl;;::cs)-us releases, the offsite maximally exposed individual is a member of the public residing along the Savannah River near the SRS boundary who
uses the river as a drinking water source and for recreational activities and consumes fish caught in the river.
¢. Based on arisk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
d.  Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure.
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Table C-11. L-Lake - Radiological doses from atmospheric releases associated with the Shut Down and Deactivate Alternative and resulting
heaith effects to the offsite population.a
Lifetime
population
Population annual dose (person-rem)b Number of dose Number of
Exposure Pathway Cs-137 Co-60 Pu-239/240 Pm-146 U-233/234 Total fatal cancersc (person-rem)d fatal cancersC
Ingestion:
Soil 52x10-9  8.6x10-12  12x10-%  24x10-14  12x109  7.6x109 3.8x10-12 3.5x10-7 1.8x10-10
Soil dermal LOX109 45x10712 2.4x0-7 810N Saxi0E  28x107 141010 20105 i.0x10-8
Leafy green vegetables  3.2x10-5 5.2x10-8 7.0%10-6 1.4x10-10 7.4x10-6 4.6x105 2.3%10-8 2.1x10-3 1.1x10-6
Other vegetables 3.0x10-5  4.9x108  63x106  1.3x10-10  67x106  43x105  22x108 2.0x10-3 9.8x10-7
Meat 1.3x10-5 22x10-8  73x10-11  1.5x10-11  2.9x10-8 1.3x10-5 6.6x10-9 4.6x10-4 2.3x10-7
Milk 1.5x10-4 6.8x10-8 4.8x10-10 1.9x10-12 2.8x10-6 1.5%10-4 7.6x10-8 5.3%10-3 2.7x10-6
[ S99 eripir | A v A 11 "} 14 1n_& ~ o an 1N o~ an & ~ e an A o~ e T P S | P o
A Siiototai A e Lyxju-s 1.4xiu~ LYXYmw [N LU LIXY Laxiu/ YYx -2 4.9x U0
- Inhalation:
Air 3.8x10-7 7.8x10-9 1.6x10-3 1.1x10-10  6.5x10-5 8.2x10-3 4,1x10-8 5.7x10-3 2.9x10-6
Resuspension 3.3x10-9  6.9x10-11 14x10-7  95x10-13  5.7x]10-7 7.1x10-7 3.6x10-10 5.0%10-5 2.5%10-8
Subtotal 3.8x10-7 1.5%10-8 1.6x10-5  L1x10-10  6.5x10-5 8.2x10-3 4.1x10-8 5.8x10-3 2.9%10-6
External:
Soil 8.4x10-5 1.2x10-6 1.9x10-10  7.5x10-2 7.2x10-9 8.5x10-5 4,3x10-8 3.0x10-3 1.5x10-6
Air 4.8x10-9 7.2x10~11 2.5x10-15  4.2x10-13  2.6%x10-13 4.9x10-9 2.4x%10-12 1.7x10-7 8.6x%10-11
Subtotal 8.4x10-5 1.2x10-6 1.9x10-10  7.5%x10-9 7.2x10-9 8.5%10-5 4.3%10-8 3.0x10-3 1.5%10-6
Total 3.0x10-4 1.4x10-6 3.0x10-3 7.9x10-9 8.2x10-3 4.2%10-4 2,1x10-7 1.9%10-2 9.3x10-6
a. For the Shut Down and Deactivate Alternative, the general public exposures result from the atmospheric and aqueous transport of exposed L-Lake
sediments. o
b. Offsite population within 80 kilometers (50 miles) of SRS. )
¢. DBased on arisk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993), S
d. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period, &
o=
(%]
=2}
o0
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Table C-12. L-Lake - Radiological doses from aqueous releases associated with the Shut Down and Deactivate Alternative and resulting health
effects to the offsite population.a

Port Wentworth Beaufort/Jasper Total population po;r)rt?ltai]ion
Annual dose  Lifetime doseb Annual dose  Lifetime doseb  annual dose Number of  lifetime doseb  Number of
Exposure pathway (person-rem) (person-rem) {person-rem) (person-rem) (person-rem)  fatal cancers¢ (person-rem) fatal cancersc
Drinking Water:
Cs-137 1.5x10-6 5.0x10-5 4.0x10-6 1.4x10-4 5.5x10-6 2.7%10-9 1.9x10-4 9,5x10-8
Co-60 2.8x109 2.1x10-8 7.3x10°Y 5.6x10-8 1.0x10-8 5.0x10-12 7.7%10-8 3.8x10-11
Pu-239/240 3.0x10-6 2.1x10-4 7.8x10-6 5.5x10-4 1.1%10-5 5.4%10-9 7.6x10-4 3.8x10-7
Pm-146 4.2x10-9 3.4%10-8 1.2x19-8 9.5x10-8 1.6%10-8 8.1x10-12 1.3x10-7 6.4x10-11
U-233/234 5.1x10-6 3.6x10-4 1.4%10-5 9.8x10-4 1.9x10-3 9.5%10-9 1.3%10-3 6.7x10-7
Total 9.5%10-6 6.2x10-4 2.6x%10-3 1.7x10-3 3.5x10-5 1.8x10-3 2.3x10-3 1.1x10-6

a. For aqueous releases, doses are calculated for the 65,000 (Arnett, Mamatey, and Spitzer 1996) people using the Savannah River as a source of drinking
water (Port Wentworth, Georgia and Beaufort and Jasper Counties, South Carolina).

b. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period.

c. Based on arisk of 0.0005 tatent fatal cancers per person-rem of radiation exposure (NCRP 1993),
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Table C-13. L-Lake - Offsite maximally exposed individual nonradiological hazard indexes and cancer risks from atmospheric releases
associated with the Shut Down and Deactivate Alternative.2

Hazard quotient Hazard Annual cancer risk Lifctime
Exposure Pathway Manganese  Thallium  Antimony  Cadmium Lead indexb Cadmium  Beryllium Arscnic Total cancer risk®
Ingestion:

Soil 33x10-12 2807 2.0x10-8  2.2x109  12x108  3.0x107 NAd 1.6x10°13  4.7x10-13  63x10-13  4.4x10-11

Soif dermal 6.4%10-12  s4x10-8  3.9x10-7  86x108  22x107  7.5x107 NA 6.2x10-12 1.9x10-13  6.4x10-12  4.5x10-10

Leafy green vegelables  2,0x10-8 1.7x10-3 1.2x10-4  1.4x105  6.7x10°5 1.9x10-3 NA 9.5x10-1¢  2.8x10%  3.8x109  2.6x107

Other vegetables 20108 15x103 1.0x104  14x105  59x105  1.7x10 NA 83x10-10 25x109  33x109  2.3x107

Meat L710-10 14xi0-3 2.5<106 1.6x10-7 1 4xig6  1.4x1¢3 NA Lax1g-1l Lxtg19 13210700 91109

Milk 47109 22x10-3 78106 93x10:6  4.5x10-6  2.2x]03 NA 13210712 [1x10-10  1.2%10-10  8.1x10-9

Subtotal 4.7x108  6.5x10-3  23x104 372105 13x104 69x10-3 0.0x100  1.8xi0%  56x109  74x1¢9  5.2x107
Inhalation:

Air 1.8x10-8  3.1x10-5  22x196 NA 13x106 3.5x10°5  7.3x10°12 3.5x10-11 46x10710  50x10-10  3.5%108
© Resuspension L6x10-10 27x107  1.9x10-8 NA L1x10-8  3.0x107  6.5x10-14  3.x10-13  4.0x10712  43x10-12 3.0x10-10
- Subtotal 1.8x10-8  32x10-5  23x106  0.0x100 1.3x106  3.5x10-5  73x10712  35x10-11  46x10-10  50x10-10  3.5x]10-8

Total 6.5x108  6,5x10-3  24x104  3.7x105  14x104  69x103  73x10°12 18x109  £.0%109  7.9%109  5.5x107

[mpacts to the maximally exposed individual result from exposure pathways associated with contaminants in the exposed L-Lake sediments.
Hazard index is the sum of hazard quoticnts added across exposure pathways or pollutants,

Bascd on a 70-year exposure period.
NA = not applicable; the contaminant is not transferred through the listed exposure pathway.

eege
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Table C-14. L-Lake - Offsite maximally exposed individual nonradiological hazard indexes and cancer risks from aqueous releases associated o
with the Shut Down and Deactivate Alternative.a g
Hazard quotient Hazard Annual cancer risk Lifetime {g

[ixposure Pathway Manganese  Thallium  Antimony  Cadmium Lead indexb Beryllium  Cadmium Arsenic cancer risk® =
o

........

Drinking Water 1.9x109 1.6x10-3  4.2x10-6 1.3x10-7 15106 1.6x10-3  6.7x10-12 NAd 42x10-11  49x10-11  3.4x109
Finfish 9.3x10-9 2.1x10-0 1ox10-5  3.3x107 18x10:6  2.1xi0-1  1.6x10-12 NA 5.2x10-11 54x10-11 3.8x10-9
Swimming 31012 275106 6.9x109  22x10°10 24x109  2.7x106  1.1x10-14 NA 6.9x10-14  8.0x1014  56x10-12
Swimming Dermal 6.2x10°12  54x10-7  [4x10-7  87x10-10  9.7x10-12  6.8x10-7  4.4x10-13 NA 27101 47x10-13  3.3x(0-11
Shoreline Dermal 4.1x10-14 3.6x109  92x]0-10  s58x]0-1L 1.6x10-1)  4.6x10°9  3.0x10-15 NA 1.8x10-16  32x10-15  22x10-13
Shorcline 8.2x10-14  73x108  18x1010  58x10-12  65x10-11  7.3x10-8  3.0x10-16 NA L8=i0-15  2.1x10°15  1.5%x10-13
Total 11x10-8 21x10-1 14105 4.6x107  33x106 2.0x10-1  88x1012  0.0x100  9.4x10-11  |.Qx}o-10 7.2x109

Impacts to the maximally exposed individual result from exposure pathways associated with contaminants in the exposed L-Lake sediments.
Hazard index is the sum of hazard quoticnts added across exposure pathways or poliutants.
Based on a 70-year exposure period.

NA =not ﬂpp!!cable, Caqamnim is not ai
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Table C-15. L-Lake - Involved worker (current use) radiological doses associated with the Shut Down and Deactivate Alternative and resulting
health effects.a

Annual dose (rem) Probability Lifetime Probability Population Number  Population Number

Pu-239/ U-233/ of fatal dosc of fatal annual dosc  of fatal lifetime dose  of fatal

Exposure Pathway  Cs-137  Co-60 240  Pm-146 234 Total cancer®  (rem)*  cancer® (person-rem)d cancers® (person-rem)&d cancerst
Ingestion:

Soil 1.6x10-7 1.4x109 5.9x10-8 1.3x10-11 13x107 3.5%10-7 1.4x10-10  17x10-6 6.8x10-10  2.5x10-5  9.8x109  1.2x104  4.8x|08

Soil Dermal 1.4x10-8 3.1x10-10 49x10-6 1.9x10-10 2,5<10-7 §5.2x14:6  2.1x109  2.6x105  1.0x10-8 3.6x104  1.5x10°7 182103 7.3x10°7

Subtotal E7x10-7 L7102 5.0%10-6 2,0=<10-10 3.8x10-7 5.6x10-6  2.2x10°% 2.8x10-5  1.1x10-8 3.0x104  L6x1072 1.9x10°3  7.8x107
Inhalation:

Resuspension 2.0x109 2.2x10°10 §1.4x10-7 1.1x10-11 1.2¢106 13x10-6  54x10-10  67x10-6  2.7x109  94x10-5  3.8x108 4704 19107

Subtotal 21x10°9 2.2x10°10 1.4%10°7 11x10-1F 1.2x10:6 1.3x10-6  54x10-10  67x10-6  2.7x10:9  9.4x10-5  3.8x108  47x104  1.9x107
External:

Soil 22x104 15x10°5 79x10-1¢ 35%10-7 4.9x10-8 2.4x104  94x108  t1x103 4.4x107 1.6x102  6.6x106  7.7x10-2  3.1x10-5

8 Subtotal 22104 1.5x10°5 7.9x10-10 35107 4.1x10-8 24x10-4  9.4x10-8  [1x103  4.4x107 L6x102  6.6x106  7.7x102  3.Ixi0-5

@ Total 22x104 1.5%10°5 5.1x10:6 3.5x10°7 1.6x106 24x10-4  97x10-8  13x10-3  4.5¢10-7 1.7x102  6.8x106  79x102 32«10

a.  For the Shut Down and Deactivate Allcrnative, the involved worker exposures result from direct contact with and atmospheric resuspension of the exposed L-Lake
sediments.

b. Based on arisk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),

¢.  Based on a S-year exposure period. Doses are corrected for radioactive decay over the exposure period.

d.  The number of involved workers is estimated to be 70.
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Table C-16. L-Lake - Involved worker (future use) radiological doses associated with the Shut Down and Deactivate Alternative and resulting
health effects.2

8920-S13/900

Population
Population lifetime
Annual dose (rem) Probability Lifetime Probability annual dose Numberof  dose Number
Pu-239/ U-233/ of fatal dose of fatal (person- fatal (person-  of fatal
Exposure Pathway Cs-137 Co-60 240 Pm-146 234 Total cancer®  (rem)*  cancer? rem)d cancersb  rem)ed  cancersb
Ingestion:

Soil 3.6x10°6 3.0x108 13106 3.0x10-10 28x106  7.7x10°6  3.1x10-9 1.7x10-4 6.8x108 S54x104 2.2x10-7 1.2x10-2 4.8x10-6

Soil Dermal 23x10-7  5.1x10°9  82x10-F  3.2x109 4.2x106  87xi0-5 3.5x10-8 22x103  87x107  6.1x103  2.4x106  1.5xi0-1  6.1x10-5
Subtotal 3.8x10°6  3.5x10:8 83x10-5 3.5x10% 7.0x10-6 94x10-5 3.8x10-8 23x103  93x107  6.6x10-3  2.6x106 1.6x10°!  6.5%10-S
Inhalation:

Resuspension 4.6x10°8  4.9x10°% 32x10°¢ 23x10-10 26x10-5 2.9x10-5 1.2%10-8  73x104 29x10-7 2.0x103  8.2x10-7 5.1x102 2.0x10-5
Subtotal 4.6x10-8  49x1099 3.2x10-6 23x10-10 2.6x10-5 29x10-5 12x10-8  73x104 29x10:7  2.0x103  82x107 5.1x10-2  2.0x10-5
[External:

@] R

= Soil 3.8x102  2.8x10°3  1.4x10-7T  6.2x10°5  72x106  4.0x10-2  1.6x10-5  T74x1071  3.0x104  29x100.  1.1x10-3 52x100  2.1x102
Subtotal 3.8x10°2 2.8x10-3  1.4x107  62x105  7.2x10-6  4.1x10:2 1.6x10-5 74x10-1  3.0x104  2.9x100  1.I1x10-3  5.2x100  2.1x10-2
Total 3.8x10°2 28x103  8.7x10-5  6.2x10-5  4.0x10°5  4.1x102  1.6x10-5 7.5x10-1  3.0x104  29x100 1.1x10-3  5.2x10l  2.1x10-2

a.  For the Shut Down and Deactivate Alternative, the involved worker exposures result from direct contact with and atmospheric resuspension of the exposed L-Lake
sediments.

Based on a risk of 6.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 25-year exposurc period, Doses are corrected for radioactive decay over the exposure period.

d.  The number of involved workers is estimated to be 70.

e




Table C-17. L-Lake - Uninvolved worker (L-Area) radiological doses associated with the Shut Down and Deactivate Alternative and resulting
health effects.a
Population Population
annuai lifetime
Annual dose (tem)b Probability Lifetime Probability dose  Numberof dose  Number of .
Pu-239/ of fatal dose of fatal  (person- fatal (person- fatal
Exposure Pathway Cs-137 Co-60 240 Pm-146 U-233/234  Total cancer® {rem)d cancer® rem)e cancers  rem)d€  cancers®
Ingestion:
Soil 29%10- 11 2.4x10-13 1.0x10-11 2.3x10-15 23x10-11 63x10-11 25x10-14 14109 5.6x10-13  1.6x10-8 63x10-12 3.5%107 1.4x10-10
Soil Dermat 1.8x10-12 4.ixi0-1% 6.6x10-10 2.5%i0-14 4.2xi0-i0 §.9xi09 43xi0-13 27x10-8 Laxig-ii 27%10°7 11x10-10 6.8x106  2.7x10°9
Subtotal 30x10°11 2.8x10-13 6.7x10-10 2.7x10-14 4.4x10-10 1.1x109 4.6x10-13 2.8x10-8  1.1x10-11 2.9%10-7 1.1x10-10 7.1x106  2.9x109
Inhalation:
Air 1.7x10°9  1.8x10-10 1.1x107 85x10-12 1.0x10-6  1.1x10°6 44x10-10 2.8x10-5  1.1x10-8 2.8x104 1.1x10°7 7.0%103 2.8x106
Resuspension L8x10-1L 19x]0-12 1.2x10°9 9.2=]0-14 1 1=10-8  1.2x10-8  4.8x10°12 300007 1.2%10-10 3.0%306  1.2x10°9  7.5x10°5  3.0x10-8
o Subtolal 1.7x10°9  1.8x10-10  L1=107 8.6x10-12 101006 1.1x10-6 4.5x10-10 28x10-3  11x10-8 28x104  1.4xi0-7  7.0x103  2.8x10-6
3 FExternal: .
Soil 3x10-7 2.2x10-8  11x10-12 4.9x10-10 9.9x10-11  33x10-7 1.3x10-10 61106 24x10-% 83x10-5 3.3x10-8  1.5x103  6.1x10-7
Air LAx10-HT 11x10-12 1.2x10-17 2.2x10-14 2.5x10-18 1.5x10-11 6.0x10-15 2.7x10-10 1, 1x10-13 3.8x10-9 1.5x10-12 6.9x10-8 2.8x10-1!
Subtotal 3x10-7 22x10°8  1.1x10712 4.9x10-10 9.9x10-11 33x10-7 13x10-10 6.1x106  24x109 83x10-5 33x108  1.5¢103  6.1x107
Total 3.x10°7 22x10-8  11x10-7 5.0x10-10 1.0x106  1.5x106 58x10-10 3.4x10-5  14x10-8  3.7x104  1.5x10-7 R.6x10-3  3.4x106
a.  For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed 1-Lake sediments.
b. The maximally exposed uninvolved worker is located at L-Area.
c. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
d. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.
¢. L-Area. Total uninvolved workers estimated to be 251 (Simpkins 1996).
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Table C-18. L-Lake - Uninvolved worker (P-Area) radiological doses associated with the Shut Down and Deactivate Alternative and resulting g
health effects.2 g
Population Population %
annual lifetime §
Annual dose (rem) Probability Lifetime Probability dose Number dose  Number of e
Pu-239/ of fatal dose of falal  (person-  of fatal  (person- fatal
Exposure T aiaway Cs-137  Co-60 240 Pm-146 U-233/234  Total  cancer®  (rem)*  cancer®  rem)d  cancers®  rem)Sd  cancersd
Ingestion:
Soil 8.5x10°12 7.1x10°14 3.1x10-12 7.0x10-16 7.0x10-12 J.9x10-11 7.5x10°1S 4.1x10-10 1.7x10°13 2.0x10% 7.9x10-13 4.4x10-8 {.7x10-11
Soil Dermal 53x10°13 1.2x10-14 2.0x10-10 7.5x10-15 1.3x10-10 33x10-10 13x10-13 8.1x109 3.3x10-12 3.4xi0-8 1.4xjo-ll 85¢107 3.4x10-10
Subtotal 9.0x10-12 83x10-14 2.0x10-10 8.2x10-15 1,3x10-10 3.4x10-10 14x10-13 §.5x109 3.4%1012 3.6%108 14=10-1! 9.0x107 3.6x10-10
Inhalation:
Air 5.0¢10-10 53x10-11 3.4x10-8 2.5x10-12 3.0x10°7  34x10°7 13x10-10 8.4x106 34x109 3.5¢10-5 1.4x10-8 88x104 3.5x10-7
Resuspension 54x10-12 5.7x10-13 3.7x10-10 271014 32x109 36109 1.4x10-12 9.0x10-8 3.6x10°1) 3.8x10-7 1.5x10-10 9.5x10-6  3.8x]0-9
Subtotal 512100 5.4x10°11 3.4x10-8 2.5x10-12 3.0x10°7  3.4x10-7 1.3x10-10 8.5x10-6  3.4x109 3.6x10-3 1.4<108 8.9%104 3.6x107
External: ’
Soil 9.1x108  6.5x109 3.4x10-13 1.4x10-10 2.9x10-11 9.8x10:8 3.9x10-11  [8x10-6 7.4x10°10 1.0%10-5 4.1x100 1.9x104 7.5x]10-8
Air 4.3x10-12 33x10-13 3.6x10-18 6.6x10-15 7.6%10°16 4.6x10-12 1.9x(0-15 84xI0-11 3.4x10-14 4.9x10-10 1 9x}0-13 8.8x109 3.5%10-12
(@]
= Subtotal 9.1x108  6.5x10-9 3.4x10-13 1.4x10-10 29x10-1T 9.8x108 3.9x10-1T 18106 7.1x10-10 1.0x105 4.1x109 19x104 75108
Total 9.2x108  6.6x109 3.5x10°8 1.5x10-10 3.0x10-7 4.4x107 1.7x10-10 10105 41109 46x105 18108  1.1%103  43<107
a.  For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments.
b.  Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.
d. P-Area. Total uninvolved workers estimated to bel05 (Simpkins 1996).




Table C-19. L-Lake - Uninvolved worker (R-Area) radiological doses associated with the Shut Down and Deactivate Alternative and resulting
health effects.2 '
Population Population
annual lifetime
Annual dose {rem) Probability Lifetime Probability  dose Number dose Number
Pu-23%/ of fatal dose of fatal  {person-  of fatal (person-  of fatal
EXpOSUI’c Pathway CS“I37 C0‘60 240 Pm-146 U"23 3/234 T()ta[ cancerb (rcm)c canccrb rcm)d Canccrsb rem)c,d Canccrsb
Ingestion:
Soil 3271012 2.7%10-1 1 2x10:12 12x10-12 2.7x10-12 7.1%10-12 2.8x10-15 1.6x10-10 63x10-14 3.5xj0-)1 1.4x10-14 7.9x10-10 3.1x10-13
Soii Dermal 201013 4.5x10-13 7.5x10-11 2.8x10°15 4.6x10-11 1.2¢10-10 4.9x10-14 3.0x10-9 1.2x10-12 6,1<10-10 2.4x10-13 1.5%10-8 6.1x10-12
Subtotal 3.4x10-12 3.2x10-14 771011 3.1x10°15 4.9x0-1F 1.3x10-10 5.1x10-11 32x10°9 1.3x10°12 6.4x10-10 26x10-13 [ 6x10-8 6.4x(0-12
Inhalation: '
Air 1.7<10-10 1.8x10-11 1.2x10-8  8.9x10-13  1.0x107  1.2x107 4.7x10-11 29x106  1.2x109  58x107 2.3x10-10 [.5x10-5 5.8x109
Resuspension 2.0x10-12 2.1x10-13 1.4x10-10 1.0x10-14  1.2x109  1.3x109 53x10-13 3.3x10-8 1[.3x10°11 6.6x10°9 2.7x<10°12 1.7x10-7 6.6%10-!]
Subtotal L7x10°10 1.9x10-11 12x10-8 9.0:10-13  11x10-7 12007 4.7x10-11 2.9x10-6  1.2x10°9  59x10°7 23x10-10 15x105  5.9x109
0
= External;
Soil 343108 24x109 1.3x10-13 55x10-10 1ax10-11 3.6x10-8  1.5x10-11 66107 2.7x10-10  1.8x10-7 7.3x10-11 33x106  1.3x10-9
Air 1.5x10-12 1.1=10-13 1.2x10-18 23x10-15 2.6x10-16 1.6x10-12 6.5x10-16 2.9x10-11 1.2x10-14 8.1<10-12 3.2x10-15 1.5x19-10 59x10-14
Subtotal 34x10°8 24109 13x10-13 5.5<10-10 1ax10-10 3.6x108  15x10-11 6.6x10°7 2.7x10:10 1.8x10-7 7.3x10-11 33x106  1.3x10°9
Total 34x10-8  24x10°9  12x10-8 5.6<10-10 [1x10-7  1.5%10°7 62x10-11 3.6x106  1.4x109  7.7x107 3.1x10-10 18x10-5  7.2x109
a.  For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments.
b.  Bascd on arisk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
c. Based on a 25-year exposure period. Doscs are correcied for radioactive decay over the exposure period.
d.  R-Area. Total uninvolved workers estimated to be five (Simpkins 1996).
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Table C-20. L-Lake - Involved worker (current use) nonradiological hazard indexes and cancer risks associated with the Shut Down and =
Deactivate Alternative.2 5
Hazard quotient Hazard Cancer risk Lifctime z
Exposurc Pathway Manganese  Thallium  Antimony Lead Cadmium Indexb Cadmium  Beryllium Arsenic  Total amal cancer risk® 5
Ingestion:
Soil 9.5<10°8  53x10-3  3.8x104  23x104  4.5x105  6.0x]103 NAd 3109 9.7x109  13x108  6.4x108
Soif Dermal 7.8x10-8  45x104  32x103  9.5x10-5  7.4x104  4.5x103 NA 49x10-8  1.6x109  Siux108  2.5x107
Subtotal - L7107 58x10-3  3.5%103  32x104  7.8x10-4 1.0x10-2 0.0x100 5.2x10-8 L1x108  64x108  3.2x1077
Inhalation:
Resuspension 94x108  LIxI04  7.7x106  ].5x10°5 NA L3x104 40x101 12x10°10  17x169  19x109  9.3x109
Subtotal 9.4x10-8 1.1x10-4  7.7x10-6 1.5x10-5 0.0x100 13x104  41x10-11 12x10-10  1.7x409 192109 9.3x109
Total 27107 59x10-3 3.6x103  3.4xi04  7.8x104 LixI02 4 0xq01l §3x10-8  [3x108  6.6x108  3.3x10°7

a.  For the Shut Down and Deactivate Alternalive, the involved worker exposures result from dircct contact with and atmospheric resuspension of the exposed L-Lake
sediments.

Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.

Based on a 5-year exposure period.

NA = not applicable; the contaminant is not transferred through the listed exposure pathway.
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Table C-21. L-Lake - Involved worker (future use) nonradiological hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative.a

Hazard quoticnt Hazard Cancer risk Lifetime

Exposure Pathway Mangancse  Thallium Antimony Lead Cadmium Indext Cadmium  Beryllium Arsenic  Total annual cancer risk®
Ingestion:

Soil 21106 12x10-l 84x103 50x103 9.9x104  1.3x]0-! NAd 6.8x10-8  22x107  29x10-7  7.2x10-6

Soil Dermal 13x10-6 7.5¢10-3  53x102  1.6x10:3 1.2x102 7.4x102 NA 82x10-7  2.7x10-8  85x107  2.1x105
Subtotal 3.4x10°6  1.3x10] 6.1x10-2  6.6%10-3 1.3<10°2  2.1x10-] 0.0x100 8.9x10-7  2.5x107 LIx10-6  2.8x10-5

Inhatation:

Resuspension 2.1x10-6 2.4x10-3 1.7x10-%4  3.3x10 NA 29x103  9.0x10-10 27109 3.7x108  4.1x10-8 1.0x106
Subtotal 21106 2.4x103 1L7x104  3.3xi04 0.0x100 29x103 90210710 27109 3.7x10-8  4.1x10-8 1.0x10-6
Total 5.5x10-6 13x10-1 6.0x102  69x10:3  13x102  2.4x10-1 9.0x10-10 89x10-7  28x10-7  12x106 2.9x10-5

a.  For the Shut Down and Deactivate Alternative, the invelved worker exposurcs result from direct contact with and atmosphetic resuspension of the exposed L-Lake
codimente

ekl ivdiLg.

Hazard index is the sum of hazard quotients added across exposure pathways or poliutants.

Based on a 25-ycar exposure period.

d.  NA =not applicable; the contaminant is not transferred through the listed exposure pathway.

12-0
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Table C-22. L-Lake - Uninvolved worker (L-Area) nonradiological hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative.a

8920-SI3/304a

Hazard quotient Hazard Annual cancer risk Lifetime
Exposure Pathway Manganese  Thallium  Antimony  Cadmium Lead Indexb Cadmium  Beryllium Arsenic Totat cancer risk®
Ingestion:
Soil 1710t 9.4x10-7  67x108  7.9x10%  4.0x108  1.I1x106 NAd 551013 17x10-12 23x10712 5.6x10-1!
Soil Dermal Lix1gr !l 6.0x10-8  42x10-7  LOx107  1.2x108  6.0x107 NA 6.8x10-12  22x10113  7.1x10-12 ] gx10-10
Subtotal 28<10-11 10x10-6  49x10-7  L1x107  52x10°8  17x106  0.0x100  7.4x10-12  19x10-12  93x10-12  2.3x]0-10
Inhalation:
Air 7.5%10-%8  85x10-5  6.1x10-6 NA 1.2x10-5  1.0x104  32x10-11 96x10-11  13x109 L4109 3.6x108
Resuspension 8.1x10-1¢  93x10-7  6.6x108 NA 13x10-7  L1x106  3.5x10-13  11x16-12  15x10-H0 [ex10-1! 4.1xjo-10
Subtotal 7.5x108  8.6x10-5  61x106  0.0x100  12x105  LOx104  32x10-11  9.7x10°1]  [3x10-9  14x109  3.6x10-8
Fotal 75%108  87x10-5  66x106  1L1x107  12x105  LIx104  32x10-11 1.4x10-10 [ 3x109  1.4x109  3.6x108

For the Shut Down and Deactivate Altcrnative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments.
Hazard index is the sum of hazard quoticnis added across expasure pathways or pollutants.

Based on a 25-year exposure period.

NA = not applicable; the contaminant is not transferred through the listed exposure pathway.
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Table C-23. L-Lake - Uninvolved worker (P-Area) nonradiological hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative.2

_Hazard quotient Hazard Annual cancer risk Lifetime
Exposure Pathway Mangancse  Thallium Antimony  Cadmium Lead indexb Cadmium  Beryllium Arsenic Total cancer riskc
Ingestion:
Soil 5.0%10-12 2.8x10-7  2.0.108  23x109 (2108 3.1x107 NAd 1L6x10-13 5.1x10-13  6.7x10-13  1.7x10-1!
Soil Dermal 3.2x10-12 1.8x10-8  12x10-7  29x10-8  3.8x109  1.7x107 NA 20x10-12 64x10-14 2.1x10-12 5.3x10-1!
Subtotal 8.2x10-12  3.0x10-7  14x10-7  32x108  16x108  4.9x10:7  0.0x100  22x10-12 57x10°03 28x10-12 7.0x10-11
Inhalation
Air 2.3x108  2.6x10-°5  1.8x106 NA 36106 30x105  97x10°12 29x10-11 4.0x10-19  4.4x10-10  |.1x]08
Resuspension 24x10-10  29x10-7  2.0x10-8 NA 3.8x10%  33x10-7  1.ex10°13 30x10-13 43x10°12 4.7x10-12 1.2x10-10
Subtotal 23x10-8  2.6x10-5  1.8x106  0.0x100  3.6x106  3.1x10-5  9.8x10-12  2.9x10-11 4.0x10-10  44x10-10  [.1x108
Total 2.3x10:8 26103 1.9x10°6  32x108  3.6x10:6  3.2x10-5  98x10-12  3.1x10-11  4.0x10-10  4.4x10-10  1.1x10-8

For the Shut Down and Dcaclivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments,
Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.

Based on a 25-year exposure period.

NA = not applicable; the contaminant is not transferred through the listed exposure pathway.

1 X40)
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Table C-24. L-Lake - Uninvolved worker (R-Area) nonradiological hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative d

8920-SI4/40d

Hazard quoticnt Hazard Annual cancer risk Lifetime
Exposure Pathway Manganese  Thallium  Antimony  Cadmium Lead Indexb Cadmium  Beryllium Arsenic Total cancer risk®
Ingestion:
Soil 1.9x10-12 1.0x10-7 7.5¢109  8.8x10-10  4.5x10°9 1.1x10-7 NAd 6.1x10°4  1.9x10-13  25x30-13  £3x10-12
Soil Dermal 1.2x10-12 6.6x107 472108 11x10-8  14x109  6.6x108 NA 7510713 24x10-14 7.8%10-13  1.9x101
Subtotal 3Ex1012 11107 55x10:8 1.2¢108 5.9x109  1.8x107  0.0x100  81x10-13 2.1x10-13 1.0x10-12  2.6x10-1!
Inhalation:
Air 7.7<109  88x106  6.3x10-7 NA 12x10°6  LIx10-5  33x10-12  [0x10-11 14x10-10  15x]0-10  3.8x109
Resuspension 9.0x<10-11  1.0x10-7  7.4x10"9 NA [4x10-8  1.2¢10-7  3.9x10-14  12x10-13  1.6x10-12  1.8x10°12  4.4xi0-1
Subtotal 7.8%10:9 8.9x10-6 6.4x10-7 0.0x100 1.2x10-6 Lix105  34x10°12 1021010 1.4x10-10 15%10-10  3.8x109
Total 7.8x109  9.0x106  69%10-7  1.2x108  12x{0-6  L1x105  3.4x10-12  11x10-11 14x10-10 1.5x10-10 3.9x10-9
o a.  For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments.
B b.  Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.
c. Based on a 25-year exposure period.
d.  NA = not applicable; the contaminant is not transferred through the listed exposure pathway.




Table C-25. Pen Branch - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting health

effects.a
Individual worker Worker populationb
Annuai Probability Lifetime Probability Annual Number Lifetime Number
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway {rem) cancerc - {rem)d cancerc {person-rem) cancersc (person-rem)d cancerse
Ingestion:
Soil 4.4x10-10 1.8x10-13 5.9x10-9 2.4x10-12 3.1x10-8 1.2x10-H1 4.1x10-7 1.7x10-10
Soil dermal 3.7x10-11 1.5%10-14 5.0x10-10 2.0x10-13 2.6x10-9 1.0x10-12 3.5%10-8 1.4x10-11
Subtotal 4.8x10-10 1.9x10-13 6.4x10-9 2.6x10-12 3.3x10-8 1.3x10-11 4.5%10-7 1.8x10-10
Inhalation: ‘
Resuspension 1.4%10-t1 5.4x10-15 1.8x10-10 7.3x10-14 9.5x10-10 3.8x10-13 1.3x10-8 5.1x10-12
Subtotal 1.4x10-11 54x10-15 1.8x10-10 7.3x10-14 9.5x10-10 3.8x10-13 1.3x10-8 5.1x10-12
Total 4.9x10-10 2.0x10-13 6.6x10-% 2.6x10-12 3.4x10-8 1.4x10-11 4.6x10-7 1.8x10-10
9]
5 |
a. For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water.
b. The number of involved workers is estimated to be 70,
c. Based on arisk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a 5-year exposure period. Doses are corrected for radioactive decay over the exposure period.

8970-S19/40d



Table C-26. Pen Branch - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health g
effects.a 5
Individual worker Worker populationb L
Annual Probability Lifetime Probability Annual Number Lifetime Number g
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc (rem)d cancerc (person-rem) cancersc (person-rem)d cancersc
Ingestion:
Soil 9.9x10-% 4.0x10-12 £.3x10-7 5.3x10-11 6.9%10-7 2.8%10-10 9.3%10-6 3.7x10-9
Soil dermal 6.2x10-10 2.5x]0-13 8.4x10-9 3.4x10-12 4.4%x10-8 1.7x10-11 5.9x10-7 2.3x10-10
Subtotal 1.1x10-8 42x10-12 1.4x10-7 5.7x10-11 7.4%10-7 2.9x10-10 9.9x10-6 4.0x10-9
Inhalation:
Resuspension 3.0x10-10 1.2x10-13 4,0x10-9 1.6x10-12 2.1x]10-8 8.4x10-12 2.8%10-7 1.1x19-10
Subtotai 3.0x10-10 1.2x10-13 4.0x10-9 1.6x)0-12 2.1x10-8 8.4x]10-12 2.8x10-7 1.1x10-10
Total 1.1x10-8 4.3x10-12 1.5%10-7 5.8x10-11 7.6%10-7 3.0x10-10 1.0x10-5 4.1x10-9

92-D

a. For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water.
b. The number of involved workers is estimated to be 70.

c. Based on arisk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),

d. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.




Table C-27. Fourmile Branch - Involved worker (ctirrent use) radiological doses associated with the No-Action Alternative and resulting health

effects.a
Individual worker Worker populationb
Annual Probability Lifetime Probability Annual Number Lifetime Numbet
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc {rem)d cancerc (person-rem) cancersc {person-rem)d cancersc
Ingestion:
Soil 5.8x10-11 2.3x10-14 7.8x10-10 3.1x10-13 4.1x10-9 1.6x10-12 5.5x10-8 2.2x10-11
Soil dermal 49x10-12 2.0x10-15 6.6x10-11 2.7x10-14 3.5xi0-10 14x10-13 46%x10-9 1.9x10-12
Subtotal 6.3x10-11 2.5%10-14 8.5x10-10 3.4x10-13 4.4x10-9 1.8x10-12 5.9x10-8 24x10-11
Inhalation:
Resuspension 1.8x10-12 7.2x10-16 2.4x10-11 9.7x10-15 1.3x10-10 5.0x10-14 1.7x10-9 6.8x10-13
Subtotal 1.8x10~12 7.2x10-16 2.4x1¢-1 9.7x10-15 1.3x10-10 5.0x10-14 1.7%10-9 6.8x10-13
Total - 5.5x10-11 2.6x10-14 8.7x10-10 3.5x10-13 4.5%10-9 1.8%0-12 6.1%710°8 2.4%i0-H

LD

For the No-Action Alternative, the involved worker exposures resuit from increased concentrations of tritium in surface water.
The number of involved workers is estimated to be 70.

Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),

Based on a 5-year exposure period. Doses are corrected for radioactive decay over the exposure period.

Lo op
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Table C-28. Fourmile Branch - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health

[/40d

effects.2 o
Individual worker Worker populationb i
Annual Probability Lifetime Probability Annual Number Lifetime Number §
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc (rem)d cancerc {person-rem) cancersc (person-rem)d cancersc
Ingestion:
Soil 1.3x10-2 5.2x10-13 1.7x10-8 7.0x10-12 9.1x10-8 3.6%10-!1 1.2x10-6 4.9x10-10
Soil dermal 8.2x10-10 3.3x10-14 1.1x10-9 4.4x10-13 5.8x10-9 2.3x10-12 7.7%x10-8 3.1x10-11
Subtotal 1.4%10-9 5.5x%10-13 1.9x10-8 7.4x10-12 9,7%10-8 3.9x10-11 1.3x10-6 5.2x10-10
Inhalation:
Resuspension 4.1x10-11 1.6x10-14 5.4x10-10 2.2x10-13 2.8x10-9 1.1x10-12 3.8x10-8 1.5x10-11
Subtotal 4,1x10-11 1.6x10-14 5.4x10-10 2.2x10-13 2.8x10-9 11x10-i2 3.8%10-8 1.5%10-11
Total 1.4x10-9 5.7x10-13 1.9%10-8 7.7%10-12 1.0x10-7 4.0x10-11 1.3x10-6 5.4x10-10

80

For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water.
The number of involved workers is estimated to be 70.
Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP

Rased on a 75.—va‘ exposure nPr!nd Doses are corrected for radioactive dec cay over the expesurv pericd'
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Table C-29. Steel Creek - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting heaith

effects.a
Individual worker Worker populationb
Annual Probability Lifetime  Probability =~ Annual Number Lifetime Number
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc {rem)d cancerc (person-rem) cancerse {(person-rem)d cancersc
Ingestion:
Soil 3.1x10-10 1.2x10-13 4.2x10-9 1.7x10-12 2.2%10-8 8.7x10-12 2.9%10-7 1.2x10-10
Soil dermal 2.6x10-11 1.1x10-14 3.5%10-10 1.4x%10-13 1.8%10-9 7.4x10-13 2.5%10-8 9.9x10-12
Subtotal 3.4x10-10 1.3x10-13 4.5x10-9 1.8x10-12 - 2.4%10-8 9.4x10-12 3.2x10-7 1.3x10-10
Inhalation:
Resuspension 9.6%10-12 3.8x10-15 1.3%10-10 5.2x10-14 6.7x10-10 2.7x10-13 9.0x10-9 3.6x10-12
Subtotal 9.6x10-12 3.8x10-15 1.3x10-10 5.2x10-14 6.7x10-10 2.7x10-13 9.0x10-9 3.6x10-12
Total 3.5x10-10 1.4x10-13 4,7x10-9 1.9x10-12 2.4x10-8 9.7x10-12 3.3x107 1.3x10-10

672

For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water,
The number of involved workers is estimated to be 70.

Based on a risk of 0.0004 jatent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 5-year exposure period, Doses are corrected for radicactive decay over the exposure period.

s o
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Table C-30. Steel Creek - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health =
effects.a g
Individual worker Worker poputationb g
Annual Probability Lifetime Probability Annual Number Lifetime Number §
dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc (rem)d cancerc {person-rem) cancersc (person-rem)d cancersc
Ingestion:;
Soil 7.0%10-9 2.8x10-12 9.4x10-8 3.8x10-11 4.9%10-7 2.0x10-10 6.6%10-6 2.6x10-%
Soil dermal 4.4x10-10 1.8x10-13 5.9x%10-9 2.4x10-12 3.1x10-8 1.2x1¢-11 4.1x10-7 [.7x10-10
Subtotal 7.4x10-9 3.0x10-12 1.0x10-7 4.0x10-11 52x10-7 2.1x10-10 7.0x10-6 2.8x10-9
Inhalation:
Resuspension 2.1x10-10 8.4x10-14 2.8x10-9 L1x10-12 1.5x10-8 5.9x10-12 2.0x10-7 7.9x10-11
Subtotal 2.1x10-10 8.4x]0-14 2.8x109 1.1x10-12 1.5%x10-8 5.9x10-12 2.0x10-7 7.9x10-11
Total 7.6x10-9 3.1x10-12 1.0x10-7 4.1x10-1 5.4x10-7 2.1x10-10 7.2%10-6 2.9x10-9

0£-D

For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water.
The number of involved workers is estimated to be 70.

Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).

Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.
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Table C-31. Steel Creek - Involved worker (current use) radiological doses associated with the Shut Down and Deactivate Alternative and
resulting health effects.a

Population Population
annual lifetime
Individual annual dose (rem) Probability Lifctime Probability dose Number dose Numbecr
Pu-23% of fatal dose of fatal  (person-  of fatal  (person-  of fatal
Exposure Pathway Cs-137  Co-60 240 Pm-146 U-233/234  Total  cancer  (rem)*  cancer®  rem)d  cancers®  rem)Sd  cancersb
Ingestion:
Shoreline Dermal  1.2x10-12 2.7x10-14  3.1x10°9 2.8x10-12 12x10-10 33x109 1.3x10-12 1.6x10-8 6.5x10-12 23x10-7 9.1x10-11 1.1x10-6 4.5x10-10
Shoreline Lax10-1E 12x10-13 36x10-11 2.0x10-13 a4x10-11 1110710 46x10-14 5.7x10°10 23<10-13 80x109 3.2x10°12 4.0x10-8 | .6x10-11
Subtotal 15x10- 10 1L5x10-13 32x10°9 3.0¢10-12 1.9x10-10 3.4x109 1.3x10-12 1.7x108 67x10-12 2.4x10-7 9.4x10-11 1.2x106  4.7x10-10
External:
Shoreline 3.1x10-8 22x10°9 8.1x10-13 83x10°9 34x1¢-11 42x10-8  L7x10-11 1.9x10-7 7.4x10-H1 29%10-6  12x109  1.3x10-5  5.2x109
Subtotal 312108 2.2x109 8.1x10-13 83x10:9 34x10-11 42x10-8 1.7¢10°11 1.9x10-7 7.4x10-11 29x10-6  12x10-9  1.3x10°5  52xi09
Total - 31x108  22x10°9  3.2x10°9  83x10°9 2.2x10°10 4.5%10-8 1.8x10-11 20x10-7 B.1x10-11 3.1x10-6 13x109 1.4x10-5 57109

1€-0

For the Shut Down and Deactivate Alternative, the involved worker exposures result from the aqueous transport of exposed L-Lake sediments in Steel Creek,
Based on a risk of 0.0004 latent fatal canccrs per person-rem of radiation exposure (NCRP 1993).

Based on a S-year exposure period. Doses are correcled for radioactive decay over the exposure period.

The number of involved workers is estimated to be 70,

o o
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Table C-32. Steel Creek - Involved worker (future use) radiological doses associated with the Shut Down and Deactivate Alternative and
resulting health effects.a

89¢0-SIF/900

Population Population
annual lifetime
Individual annual dose (rem) Probability Lifetime Probability dose Number dose  Numbcr of
Pu-239/ of fatal dose of fatal (person-  offatal  (person- fatal
Exposure Pathway Cs-137 Co-60 240 Pm-146 U-233/234  Total cancert®?  (rem)¢  cancerb rem)d  cancers?  rem)ed  cancerst
Ingestion:
Shoreline Dermal 2.0x10-1 4.5x10-13 52x10-8 4.7x10-11 2.1x109  5.4x10-8 22x10-11  1.4x10-6 5.4x]0-10 38x10-6 15x109 9.5%10-5 3.8x10-8
Shoreline 3.2x10°10 2.7x10-12 8.1x10°10 43x10-12 1.5%109  2.6x100 1.1x10-12 6.4x108 2.6x10-1t 1.8x107 74x10-11 4.5%106 18xj09
Subtotal 3.4x10°10 32x10-12 53x10-8 5.1x10-11 3.6x10-%  5.7x10-8 23x10-11 14x106 57x10-10 4.0x106  1.6x109 9.9x10-5 4.0x10-8
External:
Shoreline 6.8x10:7  4.9x10-8 1.8x10-11 1.9x10-7 7.5¢10-19 9.2x10-7 3.7x10-10 1.5x10-3 6.4x10-9 6.4%10-5 26x10-8 1.0x10-3  4.1%x10-7
Subtotal 6.8x10-7  4.9x108 1.8x10-F1  1.9x10-7 7.5x10-10 9.2x10-7 3.7x10-10 1.5x10-5 6.4x109 6.4%10-5 2.6x10-8  1.0x103  4.1%10-7
o Total 6.8x10-7  49x10-8  53x108 192107 43x109  9.7x107 39x10-10 1108 6.8x10:9  6.8x10°5  27x10%  1Li1x103  4.5x1077
&
a.  For the Shut Down and Deactivate Alternative, the involved worker exposures result from the aqueous transport of exposed 1.-Lake sediments in Stee] Creek.
b. Based on arisk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
¢. Based on a 25-ycar exposure period. Doses are decay corrected for radioactive decay over the exposure period.
d.  The number of involved workers is estimated 1o be 70.




Table C-33. Steel Creek - Involved worker {current use) nonradiotogical hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative.?

Hazard quotient Hazard Annual cancer risk Lifetime
Exposure Pathway Manganese Thallium  Antimony Lead Cadmium Index Beryllium Arsenic Total cancer riske
Ingestion:
Shoreline Dermal 74%10-1t 6.6x106  1.6x10-6  29x10-8  1.1x10-7  84x10-6  53x10-12  33x10-13  57x10-12  2.8x10-1}
Shoreline 8.7x10-t1  7.7x10-3 1.9x10-7  6.9x10-8  6.1x10-9  7.7x10-3  3.1x10-13  §9x10-12  22x10-12  }.1x10-11
Total 1.6x10-10  8.4x10-5 1.8x10-6  9.8x10-8 LI1x30-7  8.6x10-5  5.7x10-12  22x10-12  7.9x10-12  3.9x]0-11

a.  For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the aqueous transport of exposed L-Lake sediments in Steel Creek.
b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants,
¢. Based on a 3-year exposure period.

£€-0
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Table C-34. Steel Creck - Involved worker (future use) nonradiological hazard indexes and cancer risks associated with the Shut Down and
Deactivate Alternative.a

8920-S19/40Q

Hazard quotient Hazard Annual cancer risk Lifetime
Exposure Pathway Manganese  Thallium  Antimony Lead Cadmium Index Beryllium Arsenic Total cancer riskc
Ingestion:
Shoreline Dermal 1.2x10-9 L1x10-4  2.7x10-5  4.9x10-7 1.8x10-6 1.4x10-4  8.9x10-11  55x10-12  95xj0-10  2.4x10-9
Shoreline 20x109  1.7x10-3  44x106  [5x106  14x107 17103 7.1x10-12  44x10-11  5.0x10-11  1.3x10-9
Total 3.2x10-9 1.8x10-3  32x10-5  2.0x10-6 1.9x10-6 1.8x10-3  9.6x10-1T  4.9x10-11  15%10-10  3.6x10-9

a. For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the aqueotis transport of exposed L-Lake sediments in Steel Creek.
b.  Hazard index is the sum of hazard quotients added across exposure pathways or poliutants.
¢. Based on a 25-year exposure period.
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