
Table C-35. Par Pond -Radiological doses associated witl~tl]e No-Action Alter]lative atldresulting health effects totheoffsite maximally

exposed individua],a

Probability Lifetime Probability
Individual annual dose (rem)b of fatal dose of fatal

Exposure pathway Cesimn-137 Cobalt-60 Total cancerc (rem)d cancerc

Ingestion:

Soil 1.2x I09 2.2.10-13 I,2x I09 6. Ix IO-13 4,2x I0-8 2.lxlo-11

Soil dermal 2.4x1O-10 I, IX IO-13 2.4x IOI0 1,2x Io-t3 8,5x I0-9 4,2x I0-12

Leafy vegetables 2. OXIO-8 3,6x I0-12 2.OXI&8 9.8x10-12 6,8 XI0-7 3,4 XI0-10

Other vegetables 2,0x I0-8 3.4x I0-12 2. OXIO-8 9.8x1O-I2 6.8 XI0-7 3.4 X1O-10

Meat 8,6x I0-9 l,5x10-12 8,6x I0-9 4.3x1O-12 3.OXIO-7 I,5XI0-10

Milk 9,4x I0-8 4.8x I0-12 9,4x I08 4,7 X1O-11 3.3x I0-6 1.6x I0-9

Subtotal 1.4XI0-7 I.4X1O-II l,4xl&7 7.2x I0-11 5.ox1o-6 2.5x I0-9

Inhalation:

Air 2.4x 10-8 5.5 X1O-II 2.4x 108 I,2XI0-11 8,5x I0-7 4,2x I0-10

Resuspension 2.4x1O-10 5.7xlo-f3 2.4x IO-10 I,2x I0-13 8.5x I0-9 4.2x I0-12

Subtotal 2.4x1 O-8 5,7 XI I)-11 2.4x108 I.2X1O-II 8,5x I0-7 4,2x IO-10

External:

Soil 6,3x I0-6 9.6x 10-9 6,4x I0-6 3.2x1 O-9 2.2x1 O-4 1. IXIO-7

Air 3. IX1O-10 5. IX IO-13 3,1 XI I)-10 1.5xlo-13 1. Ix1o-8 5.4x I0-12

Subtotal 6.3x I0-6 9.6x I0-9 6.4x I0-6 3,2x I0-9 2.2x I0-4 1. IXIO-7

Total 6. SXIO-6 9.8x I0-9 6.5xl&6 3,3 X1O-9 2,3x I0-4 1. IXIO-7

a, Forthe No-Action Alter!lative, thegeneral public exposures result from theatmospheric transpoti ofexposed Par Po!ld sediments.

b. Tbeoffsite lnaxilnally exposed individual isamember oftllepublic residing attbe SRSboulldary,

c. Based onarisk of O,00051atent fatal cancers perperson-rem ofradiation exposure @CRPl993).

d. Based ona70-year exposure period. Doses arecorrected forradioactive decay overthe exposure period.
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Table C-37. Par Pond - Nonradiological hazard index associated with the No-Action Alternative for the
offsite maximally exposed individual (future use).a

Hazard quotient

Exposurepathway Mercruy Thallium Hazard indexb

Ingestion:

Soil 5.3 X1O-7 1.4X1O-7 6.7x1 O-7

Soil dernral 4.9x1 o-6 2.6x I0-8 5.ox1o-6

Leafyvegetables 9.1x Io-6 2.2x1P6 1.1X1O-5

Other vegetables 9.9x 10-6 2.OX10-6 1.2X10-5

Meat 4.9 X1O-5 1.8X1O-6 5.1 X1O-5

Mik 2.6x1 O-6 2.9x1 o-6 5.6 X1O-6

Subtotal 7.8x10-5 9.3x1 o-6 8.7x I0-5

Air 5.7 X1O-5 4.2x1 o-6 6. Ixl&5

Resuspension 5.7 X1O-7 4.3x1 o-8 6. Ix1o-7

Subtotal 5,7xlti5 4.3x1 o-6 6.1x1 O-5

Total 1.4X1O-4 1.4X1O-5 I.5X1O-4

a. For the No-Action Alternative, tbe general public exposures result from tbe atmospheric transport of exposed
Par Pond sediments. No carcinogenic constiments are released.

b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.
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Table C-38. Par Pond Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting health effects.a

Probability I.ifetimc Probability Population Nuorber Population Number
Annual dose (rem) of fatal dose of fatal annual dose

Exposure path way

of fatal lifetime dose of fatal

Cesium-137 CobaIt-60 ‘To[al cancerb (rem)c cancerb (person-rcxn)d ca.cersb (Person.rem)c,d .ancer~b

hlgesti on:

Soil 3.1.l&7 6.1.10-1o 3.1.107 1.2.10-10 1.5.10-6 5.9.10-10 2.2X 105 8.7.10-9 1.0.104 4.1.10-8

Soil denrral 2.5x I0-8 1.4.10-10 2.6.10-8 1.0.10-11 1.2 X10-7 4.8x [0-1 I 1.8x10~ 7.2x10-lo 8.5.106

Subtotal

3.4.10-9

3.4.10-7 7.5 XIOJ0 3.4. [0-7 1.3. [0-10 1.6,10-6 6.3x10 -{o 2.4x I0-5 9.4.10-9 1.1.104 4.4.10-$

Inbalat ioil:

Resuspension 3.9.10-9 9.9.10-11 4.0.10-9 1.6x10-12 1.9.108 7.5x I0-12 2,8.10-7 1.1.10-10 1.3xl&6 5.3.10-10

Subtotal 3.9.10-9 9.9.10-1 I 4.0,109 1.6x10-12 1.9x I@8 7.5.10-12 2.8x 10-7 1.1.10-10 1.3.10-6 5.3.1010

Extcr”al :

Soil 4.1.10-4 6.9.10-6 4.2.10-4 1.7.10-7 2.OXIO-3 7.8.10-7 2.9.10-2 1.2.10-5 1.4.10-1

Subtotal

5.5.10-5

4.1.10-4 6.9x I0-6 4.2.10-4 1.7.10-7 2,0 X10-3 7.8x I0-7 2.9x I0-2 1.2x I0-5 1.4,10-( 5.5,10-5

Total 4.1.10-4 6.9xl@6 4,2> 10-4 1.7.10-7 2. OXIO-3 7.9.10-7 2.9x I0-2 I,2X105 1.4 XI0-I 5.5,10-5

For tbe No-Action ARcrnative, tbe involved worker exposures result from direct contact with and atmospheric resuspension of the exposed Par Pond sedi!ncnts,

~. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure ~CRP 1993),

c. Based on a 5.year exposure period, Doses are corrcc[cd for radioactive decay over the exposure period,

d. Tbe number of involved workers is cs!imated to be 70.



Table C-39. Par Pond - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health effects,a

Probability Lifetime ProbabiIity Population Number Population Number
Individual annual dose (rem) Or fatal dose of fatal annual dose of fatal lifetime dose of fatal

EXpOS1lrCpath>vay Cesium - I 37 CobaO-60 Total cancerb (re,n)c canccrb (person-ccm)d. cane.rsb (p.rson-rem)c.d canccrzb

Ingestion:

Soil 6.7.106 1.3xI0-8 6.7x10-~ 2.7.10-9 1.3.104 5,1,10-8 4.7.104 1.9.10-7 8.9xI0-3 3.6.10-6

Soil dermal 4.2x I0-7 2.1 XI O-9 4.2.10-7 1.7.10-10 8.0,10-6 3.2x I0-9 2.9.10-5 1.2.10-8 5.6x1 o-4 2.2x I0-7

Subtotal 7.1.10-6 1.5.10-8 7. IxI06 2,9.l@9 1.4.104 5.4.10-8 5.0.10-4 2.0.10-7 9.5.10-3 3.8x I06

inhalation:

Resuspension 8.6.108 2.1 XI O-9 8.8.10-8 3.5.10-11 1.6.10-6 6.6.10-10 6.2x 10-6 2.5x I0-9 1.2.10-4 4.6x I0-8

Subtotal 8.6.10-8 2,1.10-9 8.8.10-8 3.5.IVII 1.6.10-6 6.6.10-10 6.2.10-6 2.5x I0-9 I,2x I0-4 4.6.108

Extcrtl al:

Soil 2.3.10-2 3.8.104 2.3x I0-2 9.4.10-6 4,4 XI0-I 1,8.10-4 1.6x100 6.5x I0-4 3.1.101 1.2.10-2

Subtotal 2.3x I0-2 3.8x I0-4 2.3x I0-2 9.4.10-6 4.4.10-1 1.8x I0-4 1.6x100 6.5.10-4 3.1.101 1.2.10-2

‘~otal 2.3x I02 3.8x I0-4 2.3.10-2 9.4x 10-6 4.4.10-{ 1.8x10-4 1.6x100 6.5x I0-4 3. IX1OI 1.2.10-2

a, For the No-Action Alternative, the involved worker exposures result from direct contact with and atmospheric resuspension of tbe exposed Par Po]ld sediments.

b. Based on a risk of 0,0004 latent fatal catlcers per person-rem of radiation exposure (NCRP 1993).

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

d. ‘~he number of involved workers is estimated to be 70.



Table C-40. Par Pond - Uninvolved worker (L-Area) radiological doses associated with the No-Action Alternative and resulting health effects,a

Probability Lifclime Probability Population Number

Individual annual dose (rem)b

POpukdiOn Number

of fatal dose of fatal annual dose of fatal Iifctime dose of fatal

Exposure pathway Ccsium-137 Cobalt-60 Total cancerc (renr)d cancerc (person-rem)c cancersc (person-rem)d,e ca”cersc

Ingestion:

Soil 2.1.10-11 4,2x I0-14 2.1.10-1[ 8.4x I0-15 4.oxl&lf3 1.6.10-13 2.2.10-9 8.8x 10-13 4.2x10g 1.7.10-11

Soil dermal 1.4x I0-12 7.5.10-15 1.4x I0-J2 5.5x I0-16 2.6x10-tl 1.OXIO-14 1.4.10-10 5.8x I0-14 2.7.10-9 1.1.10-12

Subtotal 2.2 XI13-11 5.o.lo-r4 2.2.10-11 9. O.1015 4.3.10-10 I,7XI0-13 2.4x 10-9 9.4.10[3 4.5,10-8 1.8x I0-11

hlbahrtion:

Air 4.4.10-10 I.lxlo-11 4.5.10-10 1.8x!0-13 8.4.10-9 3.4x I0-12 4.7.10-8 1.9.10-11 8.9x I0-7 3.5.1010

Resuspension 4.4x I0-12 I, IX IO-13 4.5x I0-12 L8x I0-15 8.4.10-11 3.4.10-14 4.7.10-10 I,9XI0-13 8,9x I0-9 3.s.10-12

Stabtoad 4.4.10-)0 I.1.lo-11 4.5xl@lo 1.8x1013 8.4x I0-9 3.4x1012 4.7. [0-8 1.9xlo-lf 8.9x I0-7 3.5.1O-10

External:

Soil 7.5x I0-8 !.3.10-9 7.6.10-8 3. I.10-11 1.4x I0-6 5.7.10-10 8.0.10-6 3.2.109 1.5 XI0-4 6.0.10-8

Air 3.7x I0-12 6.7.10-14 3.8x I0-12 1.5xlo-t5 7.lxlo-fl 2.8x IV14 4.OXIO-10 1.6x I0-13 7.4.10-9 3.0.10-12

Subtotal 7.5.10-8 1.3.109 7.6x I0-8 3. IX IO-11 1.4x I06 5.7.lo-lf3 8.O.10-6 3.2.10-9 L5.104 6. OXIO-8

To[al 7.5x I0-8 1.3.10-9 7.7. IP8 3. I.10-11 1.4x I0-6 5.8x!0-lo 8.1.10-6 3.2x 10-9 1.5.10-4 6. f.l&8

a. For tbe No-Action Alternative, [he uninvolvcci worker is exposed by the atmospheric transport of exposed Par Pond seitimcn[s.

b. Tbc ]naximally exposed uninvolved worker is located at l.-Arca.

c. Based on a risk of 0.0004 Iatcnt fatal cancers per person-rc!n of radiation exposure (NCRP 1993).

d. Based o“ a 25-year exposure period. Doses are corrcc[cd for radioactive decay over the exposure period.

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



Table C-4I. Par Pond. Involved worker (current use) nonradiological hazard indexes and cancer risks
associated with the No-Action Altemative.a

Hazard quotient

Exposure pathway Mercmy Manganese Thallium Hazard indexb

Ingestion:

Soil 5,6x 1O-6 5.3x1 o-8 1.1x1o-6 6.8X1O-6

Soil dermal 2.3x1 O-5 4.5x 1o-8 9.5x1 o-8 2.4x1 O-5

Subtotal 2.9x1 O-5 9.8x1 o-8 1.2x1o-6 3.OX1O-5

Inhalation:

Resuspension 4.OX1O-7 5.2x1 o-8 2.3x1 o-8 4.8x1 O-7

Subtotal 4.0.10-7 5.2x1 o-8 2.3x1 o-8 4.8x I0-7

Total 2.9x 1o-5 1.5xl&7 1.2x1 O-6 3. IX1O-5

a. Fortie No-Action Alternative, theinvolved worker exposures result from direct contictwitimd
atmospheric resuspension of theexposed Pm Pond sediments, Theworker isnotexposed to any
carcinogenic contaminants.

b. Huardindex istiesum ofh=wdquotients added across exposure pathways orpoIlutmts,
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Table C-42. Par Pond - Involved worker (future use) nonradiological hazard indexes and cancer risks
associated with the No-Action Altemative.a

Hazardquotient

Exposurepathway MercuV Manganese Thallium Hazardindexb

In~estion:

Soil 1.3 X1 O-4 1.2x1 o-6 2.5x1 O-5 1.6x10-4

Soil demal 3.9 X1 O-4 7.5 XI0-7 1.6 X1 O-6 3.9 X1 O-4

Subtotal 5.2x I0-4 2.ox1o-6 2.7x1 O-5 5.5 X1 O-4

Inhalation:

Resuspension 8.8X1O-6 1.2xI0-6 5.OX1O-7 l.l XIO-5

Subtotal 8.8 XI0-6 1.2x1 o-6 5.OX1O-7 1.1 X1 O-5

Total 5.3 X1O-4 3.2x1 o-6 2.7x1 O-5 5.6x1 O-4

a. For the No-Action Alternative, the involved worker exposures result from direct contact with and atmospheric
resuspension of the exposed Par Pond sediments. The worker is not exposed to any carcinogenic contaminants.

b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.
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Table C-43. Par Pond – Uninvolved worker (L-Area) nonradiological hazard indexes and cancer risks
associated with the No-Action Altemative.a

Hazardquotient

Exposure pathway Mercury Manganese Thallium Hazard indexb

Ingestion:

Soil 1.1X1O-10 1.OX1O-I2 Z.lxlo-11 I.3X1O-10

Soil dermal 3.4X1O-10 6.3x1O-13 I.4x1O-12 3.4 XI0-10

Subtotal 4.5 X1.O-10 1..6x10-12 2.2 X1O-1I 4.7 X1O-10

Inhalation:

AiI 1.2x1 o-8 1.5X1O-9 6.6X1O-10 1.4x1 o-8

Resuspension 1.2X1O-10 I.6x10-11 6.9x1O-I2 1.4X1O-10

Subtotal 1.2x1 o-8 1.5 X1 O-9 6.6X1O-10 1.4x1 o-8

Total 1.2x1o-8 1.5X1O-9 6.8X1O-10 1.5x1o-8

a. For the No-ActionAlternative,the involvedworker exposuresresult fromthe atmospherictransport of exposed
ParPond sediments. Theworker is not exposed to any carcinogenic contaminants.

b. Hazard index is the sum of hazard ouotients added across exDosure r)athwavs or pollutants.



Table C-44. Combined radiological doses associated with the No-Action Alternative and resulting health effects to the offsite maximally

exposed individual (c.orrent use),a

Probabili~y Probability
Individualannualdose(rem) of fatal Individuallifetimedose (rem)c of fatal

Exposure Pathway 1,-Lake Par Pond Conlbined cancerb L-Lake Par Pond Combined cancerb

Ingestion:

Soil 5.7.10-11 1.2.10-9 1.3.10-9 6.4x10-13 9.9.10-10 4.2x I0-8 4.3x I0-8 2.2.IWII

Soil Derlnal 1,1.10-11 2.4x10-lo 2.6x10-lo 1.3.10-13 2.0.10-10 8SXI0-9 8.7.109 4.3x I0-12

Leafy Vegetables 9.8.10-9 2.0.10-8 2.9x I&8 1.5.10-11 1.7.10-7 6.8.10-7 8.5.10-7 4.2x10-lo

Other Vegetables 7.7x I0-8 2.0x I@8 9.7.10-8 4,8.10-11 1.3.10-6 6.8x 10-7

Meat

2. OX IO-6 1.0.10-9

4.8x10-9 8.6x 10-9 1.3.10-8 6.7x Io12 8.3x I0-8 3.0.10-7 3.8.10-7 1.9.10-10

Milk 1.7.10-8 9.4. !0-8 1.!.10-7 5.6x 10-11 3.1.107 3.3x I0-6 3.6.10-6 L8x I09

Subtotal 1,1.10-7 1.4.10-7 2.5x I0-7 1.3.10-10 1.9x I0-6 5.OXIO-6 6.9x I06 3.5.10-9

Inhalation:

Air 4.0.10-8 2.4x I0-8 6.4x I0-8 3.2x I0-11 7.0.10-7 8.5x I0-7 1.5.lo-~ 7.7.10-!0

I<esuspensiol> 2.7x 10-11 2.4x10-Io 2.7x 10-lo 1.4,10-13 4.8x 10-lo 8.5x 10-9

Subtotal

9.0.10-9 4.5x I0-12

4.0.10-8 2.4x I0-8 6.4x I o-8 3.2.10-11 7.0.10-7 8.5x I0-7 1.5x I0-6 7.7.10-10

External:

Soil 0.0.100 6.4x I0-6 6.4.10-6 3.2x l&9 0.0.100 2.2x I0-4

Air 0.0.100

2.2x I0-4 1.1.10-7

3.1.10-10 3. I.10-10 1.5xlo-13 0.0.100 1. IX IO-8

Subtotal 0.0.100

1. IX IO-8 5.4x I0-12

6.4.10-6 6.4x I0-6 3.2.109 0.0.100 2.2.10-4 2.2x I0-4 1.1.10-7

Total 1.5.107 6.5.10-6 6.6% 10-6 3.3x l&9 2.6x I0-6 2.3x I0-4 2.3.104 1. fxlo-7

a. For the current land use scenario, the offsite maximally exposed individual is a member of the public residing at the SRS boundary,
b. Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
c. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period,
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Table C-45. Combined radiological doses associated with the No-Action Alternative and resulting health effects to the offsite maximally

exposed individual (future use).a

Probability Probability
Individual annual dose (rem) of fatal Individual lifetime dose (rem). of fatal

Exposure Pathway L-Lake Par Pond Combined cancerb L-Lake Par Pond Combined cane.erb
Ingestion:

Finfisb 3.8.10-4 NAd 3.8,10-4 1.9.10-7 1.3x I0-2 NA 1.3.10-2 6.5.106
Leafy Vegetables 9.8.10-9 2.0.10-8 2.9x I0-8 I.5.1O-II 9.9.10-10 6.8.10-7 6.8X10-7 3.4,10-10
Other Vegetables 7.7x I0-8 2.0.10-8 9.7.10-8 4.8x 10-11 1,3.10-6 6.8.10-7 2.0.10-6 1.0.10-9
Meat 4.8x I0-9 8.6.10-9 1.3x I0-8 6.7x I0-12 8,3x I0-8 3.0.10-7
Milk 1.7x I0-8

3.8.10-7 1.9.10-10
9,4x I0-8 1.1.10-7 5.6x10-11 3. I.10-7 3.3x I0-6 3.6x I0-6 1.8x I0-9

Soil 6.9x 10-11 1.2.10-9 1.3.10-9 6.4.10-13 1.2x I0-9 4,2.10-8 4.4x1 o-8 2,2.10-1 I
Soil Dermal 1.7.10-9 2.4x10-lo 2.OXIO-9 9.8x I0-13 3.OXIO-8 8.5x I0-9

Subtotal
3.8x10-8 1.9,10-11

3.8x I04 1.4.107 3.8x1 O-4 1,9.10-7 I,3x1o-2 5.OXIO-6 1.3x I0-2 6.5x I0-6
Inhalation:

Air 4,3x I0-8 2.4x I0-8 6.7x I0-8 3.4,10-11 7,5.10-7 8.5x IO-7 1,6.10-6 8.0x IO-lo
Resuspension 3. IXIO-11 2.4x I0-10 2.8x I0-10 I.4.1O-I3 5.4.10-10 8.5xl&9 9.0.10-9 4.5.10-12

Subtotal 4,3x I0-8 2.5x I0-8 6.8.10-8 3.4,10-1 I 7.5,10-7 8.6.10-7 1,6.10-6 8.OXIO-lo
External:

Soil NA 6,4x I0-6 6.4.10-6 3,2x10-9 NA 2,2x I0-4 2,2x I0-4 I, IXIO-7
Air NA 3,1 XI0-10 3.1.lo-to 1.5.10-13 NA 1. IX IO-8

Subtotal

1. IXIO-8 5.4.10-12

0.o.1oo 6.4x I0-6 6.4x I0-6 3.2x10-9 0.0.100 2,2.10-4 2.2x I0-4 1. IX IO-7

Total 3,8x I0-4 6.5 XI0-6 3.8.10-4 I.9.1O-7 l,3x10-2 2.3.10-4 I,3x1O-2 6.6.10-6

a. Since there is no recreational use of Par Pond for the future land use scenario, the combined impacts are the same as those reported in Table c-2 for I,-Lake.
b. Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
c. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period,
d. NA = not applicable; tbe contaminant is not transferred through the listed exposure pathway,



Table C-46. Combined radiological doses associated with the No-Action Alternative and resulting health effects to the getleral public.a

Population annual dose(person-rem) Number of Population lifetime dose (person-rem)c Number of

Exposure Pathway L-Lake Par Pond Combined fatal ~ancersb L-Lake Par Pond Combined fatal ~ancersb

Ingestion:

Soil 5.2x I0-7 4.2.10-7 9,4 XI0-7 4.7.10-10 9.OXIO-6 1.5.10-5 2,4x I0-5

Soil Dermal

1.2.10-8

1.0.10-7 8.5x 1(}-8 I .9.10-7 9.3,10-11 1.8.10-6 2.9x I0-6 4.7.lo-~ 2,4x I0-9

Leafy Vegetables 8.9x I0-5 6.8.10-6 9.6x I0-5 4.8x I0-8 1.6x I0-3 2,4x I0-4 l,8x10-3 9.0.10-7
Other Vegetables 7.0.10-4 6.8,10-6 7.1.10-4 3.5.10-7 1.2.10-2 2.4x I0-4 I,2XI0-’2
Meat

6.2.10-6

4.3 X1O-5 3.OXIO-6 4.6x I0-5 2,3x1 o-8 7.6x 10-4 1,OX1O-4 8,6x10-4

Milk

4.3 XI0-7

1.6x I0-4 3,3.10-5 1.9.10-4 9.6x I0-8 2.8x I0-3 1,1,10-3 3.9.10-3 2.0.10-6

Subtotal 9.9 X1O-4 5.OXIO-5 1.0.10-3 5.2x I0-7 1.7x I0-2 1,7.10-3 l,9x10-2 9.6x I0-6
Inhalation:

Air 3.6.10-4 8.5x I0-6 3.7.10-4 1.9XI0-7 6.3x I0-3 2.9x1 O-4 6.6.10-3 3.3.10-6

Resuspension 2.5x I0-7 8.5x I0-8 3,3. io-7 I.7XIO-10 4,3x I0-6 2;9x1o-6 7.3x I0-6 3.6x I0-9

Subtotal 3.6x I0-4 8.5.10-6 3.7.10-4 1.9 XI0-7 6.3x I0-3 2.9x I0-4 6.6x I0-3 3.3x I0-6

External:

Soil 0.0.100 2.2x I0-3 2.2.10-3 I, IX1O-6 0.0.100 7.7x I0-2 7,7x I0-2
Air

3.8x I0-5

0.0.100 1,1.10-7 I. I.1O-7 5.4.10-11 0.0.100 3,7x I0-6 3.7x I0-6 I ,9X10-9

Subtotal 0.0.100 2.2.10-3 2.2x I0-3 1.Ix Io-6 0.0.100 7.7.10-2 7.7x I0-2

Total

3.8x I0-5

1,4.10-3 2.2x I0-3 3,6x I0-3 1.8XI0-6 2,4x I0-2 7.6x 1o-2 1.0,10-1 5.0.10-5

a, Offsite population within 80 kilometers (50 miles) of SRS,
b. Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
c. Based on a 70-year exposure period. Doses are correctedfor radioactive decay over the exposureperiod,
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Table C-47. Combined nonradiological h~mdindexes associated with the No-Action Alternative for
members of the public (current use).a

Hazard index

Exposure pathway L-Lakeb Pm Pond Combined

In~estion:

Soil ~AC 6.7x1 O-7 6.7x I0-7

Soil dennal NA 5.ox1o-6 5.ox1o-6

Leafy vegetables NA l.lxlo-~ 1.1X1O-5

Othervegetables NA 1.2X10-5 I.2X10-5

Meat NA 5.1XIO-5 5.1X1O-5

Milk NA 5.6x1o-6 5.6x1O-6

Subtotal O.oxloo 8.7x1 O-5 8.7x1 O-5

Inhalation:

Air NA 6.1X1O-5 6.1x10-5

Resuspension NA 6.1x10-7 6.1x1O-7

Subtotal O.oxloo 6.1xIO-5 6.lx10-5

Total O.oxloo 1.5X1O-4 1.5X104

a. Nocwctiogenic constimentsmereleased tiomeitier L-L&e or P%Pond forcument lmduseundertie
No-ActionAlternative.

b. Nonradiologicalconstituentsnotreleased fromL-Lake.
c, NA=notapplicable; tiecontmtimt isnot~msfemed tiroughtie listed exposurepatiway.



Table C-48. Combined nonradiological hazard indexes and cancer risks associated with the No-Action Alternative for members of the public

(future use).a

Hazard index Annual cancer risk Lifetime
Exposure pathway L-Lake Par Pond Combined L-Lake Par Pondb Combined cancer riskc

Ingestion:

Fintish

Swimming

Swimming dermal

Shoreline dermal

Shoreline

Soil

Soil dermal

Leafy vegetables

Other vegetables

Meat

6.2x 1o-2

2.8x1 O-5

9.5.10-5

2.2.10-4

1s.10-5

NA

NA

NA

NA

NA

I Milk NA

NAd 6,2x 10-2 I,6x I0-7 NA 1.6x 10-7 1.1,10-5

NA 2.8.10-5 1.1,10-9 NA 1.1.10-9 7.7x I0-8

NA 9,5 XI0-5 4,4XI0-8 NA 4.4 XI0-8 3.1.10-6

NA 2.2.10-4 i ,0.10-7 NA 1.0,10-7 7.OXIO-6

NA 1,5.10-5 6.2.10-10 NA 6.2.10-10 4.3.10-8

6.7x I0-7 6.7x I0-7 NA NA NA NA

5.OXIO-6 5,0x I0-6 NA NA NA NA

1,1.10-5 1.1.10-5 NA NA NA NA

1.2.10-5 1.2 X10-5 NA NA NA NA

5,1 XI0-5 5.1.10-5 NA NA NA NA

5.6x I0-6 5.6.10-6 NA NA NA NA

Subtotal 6.2x I0-2 8,7.10-5 6.2x I0-2 3.1.10-7 0.0,100 3. I.1O-7 2,1x I0-5

Inhalation:

Air NA 6,1x I0-5 6. Ix IO-5 NA NA NA NA

Resuspension NA 6. Ix IO-7 6,1x10-7 NA NA NA NA

Subtotal O.o.1oo 6,1x I0-5 6. IxIO-5 0,0.100 0.0.100 0.0.100 0.0.100

Total 6.2x I0-2 1,5.10-4 6.2x 10-2 3. I.10-7 0.0.100 3.1.10-7 2.1.10-5

a. Assumes future recreatiorrai useof L-Lake.
b. Nocarcinogenic constituents prereleased from Par Pond for future land useunder tbe No-Action Alternative
c. Based ona70-year exposure period.
d. NA=t]ot applicabl% thecontaminal]t isnottransferred tllrough tllelisted exposure pathway.



Table C-49. Co[]]bil]ed itlvolved worker (currctlt tlse)radiological doses at]dresulti!)g i!npacts associated witlltlle No-Action Altertlative,

Individual annualdose (rem) Probability of Individual lifetime dose (re,n)c Probability of

Exposure pathway L-Lake Par Pond Combinedz fatal cancersb L-Lake Par Pond Combineda fatal cancersb

Ingestion:

Soil 1.4xlo-to 3.IXIO-7 3. IXIO-7 1.2.10-10 6.lx10-lo 1.5x I0-6 1.5x I0-6 5.9XI0-10

Soil der]nal 1.2XI0-11 2.6x1 O-8 2.6x10-8 I.OXIO-11 S.oxlo-11 1.2X10-7 1.2X10-7 4.8x 10-11

Subtotal I.sxlo-lo 3.4XI0-7 3.4XI0-7 1.3XI0-10 6.6XI0-10 1.6x lo-fJ 1.6XI0-6 6.3x10-10

Inhalation:

Air 5.0x l&8 ~Ae 5.OXIO-8 2,0XI0-11 2,2X10-7 NA 2,2X10-7 8.6XI0-11

Resuspension 6.8XI0-11 4.OXIO-9 4.OXIO-9 I.6x1O-I2 2.9x10-lo 1.9x I0-8 1.9x I0-8 7.5x I0-12

Subtotal 5.OXIo-8 4.OXIO-9 5.OXIO-8 2.OX1O-II 2,2 X10-7 1.9x I0-8 2,2 X10-7 8.6xlo-11

External:

Soil NA 4.2x1 O-4 4.2x I0-4 1.7XIW7 NA 2,0X103 2,0x I0-3 7.8x I0-7

Subtotal 0.0.100 4.2x I0-4 4.2x I0-4 1.7XI0-7 O,o.1oo 2.OXIO-3 2,0X10-3

Total 5.OXIO-8

7.8x I0-7

4.2x I0-4 4.2x I0-4 1.7xlo-7 2,2 X10-7 2.0 XIO-3 2,0 X10-3 7.9 XI0-7

a. Doses fronl tlletwo release sitcsare !lotadditive; tbecombined dose isthemaximum dose ofeither site,
b, Based onarisk of O.00041atent fatal cancers perperson-rem ofradiation exposure ~CRPl993).
c. Based ona5-year exposure period, Doses arecorrected forradioactive decay overthe exposure period,
d. NA=notapplicable; thecontaminant isnottransferred througb thelisted exposure patbway,



Table C-SO. Coinbit]ed involved worker population (currel~t use) radiological doses associated withtlle No-Action Alternative.

Population annual dose (person-rem)b Number of Population lifetime dose (person-rem)b,d Number of

Exposure pathway L-Lake Par Pond Combineda fatal cancersc L-Lake Par Pond Combineda fatal cancersc

Ingestion:

Soil 9.8x10-9 2,2.10-5 2.2x1 o-5 8.7x I0-9 4.3.10-8 1.0.10-4 1.0,10-4 4. Ix Io-8

Soil dermal 8.1x IO-lo 1.8.10-6 1,8.10-6 7.2x10-lo 3.5 X1O-9 8.5x I06 8.5.10-6 3.4.10-9

Subtotal 1.IXIO-8 2,4x I0-5 2.4x I0-5 9.4%10-9 4,6.10-8 1,1.10-4 1.IXIO-4 4.4.10-8

Inhalation:

Air 3.5x I0-6 NAc 3.5x I0-6 1,4%10-9 l,5xl&5 NA 1.5,10-5 6.OXIO-9

Resuspension 4.7.10-9 2.8x 10-7 2,8x1 O-7 I.lxlo-lo 2,1x I0-8 I,3x I0-6 1.3x I0-6 5.3.10-10

Subtotal 3.5x I0-6 2,8x I0-7 3.5xl&6 I.4X1O-9 1,5.10-5 I,3x I0-6 1.5.10-5 6. Ix IO-9

External:

Soil NA 2.9x I0-2 2.9x I0-2 I,2x I0-5 NA 1.4.10-1 1.4XI0-I 5.5 XI0-5

Subtotal 0.0.100 2.9x I0-2 2,9.10-2 1.2.10-5 0.0.100 I.4X1O-I 1.4,10-1 5.5 XI0-5

Total 3.5x I0-6 2,9.10-2 2,9.10-2 1.2.10-5 1.5.10-5 1,4XIOI 1.4.10-1 5.5 XI0-5

a. Doses from thetworelease sites arenotadditive; thecombined dose isthemaximum dose ofeithersite.
b. Thenumber ofinvolved workers isestimatedtobe 70.
c. Based onarisk of 0.00041atent fatal cancers perperson-rem ofradiation exposure (NCRPl993).
d. Based ona5-year exposure period. Doses arecorrected forradioactive decay overtbe exposure period.
e. NA=notapplicable; thecontaminant isnottransferred through thelisted exposure pathway.
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Table C-51. Combi]led involved worker (future use) radiological doses associated with the No-Action Alternative,

Individual annual dose (rem) Probabilityy Individual lifetime dose (rem)c Probability

Exposure Pathway L-Lake Par Pond Combineda of fatal cancerb L-Lake Par Pond Combineda of fatal cancerb

Ingestion:

Soil 3.1.10-9 6.7.10-6 6.7.10-6 2.7x I0-9 4.2.10-8 1.3,10-4 1.3.10-4 5. IXIO-8

Soil Dermal 1.9,10-10 4.2x I0-7 4.2x I0-7 1.7.10-10 2,6x10-9 8.0,10-6 8.OXIO-6 3.2x I0-9

Sl]btotal 3.3.10-9 7.1.10-6 7.1.10-6 2.9x I0-9 4.4x I0-8 1.4.10-4 1,4XI0-4 5.4.10-8

lnbalation:

Air 1.IX IO-6 NAd 1. IXIO-6 4.4.10-10 1.5.10-5 NA 1.5.10-5 5.9.10-9

Resuspension 1.5,10-9 8.8.10-8 8.8.10-8 3,5,10-11 2,0x I0-8 1.6.10-6 1,6.10-6 6.6,10-10

Subtotal 1.IXIO-6 8,8.10-8 l, IXIO-6 4.4xlo-fo 1.5.10-5 1,6x IO-6 1.5.10-5 5.9.10-9

External:

Shoreline 0,0.100 14A 0,0.100 0.0.100 0.0. I00 NA 0.0.100 0.0.100

Soil NA 2.3x I0-2 2.3x I0-2 9.4.10-6 NA 4.4.10-1 4.4 XI0-I 1.8x I0-4

Subtotal 0.0.100 2.3x10-2 2.3.10-2 9.4x I0-6 0.0.100 4.4.10-1 4.4.10-1 l,8x10-4

Total 1.IXIO-6 2,3x I0-2 2.3x I0-2 9.4x I0-6 L5X1O-5 4.4.10-1 4.4.10-1 1.8x I0-4

a. Doses from thetworelease sites arenotadditive; theco]nbined dose isthemaximum dose ofeither site.
b. Based onarisk of O.00041atent fatal cancers perpers6n-rem ofradiation exposure @CRPl993),
c, Based ona25-year exposure period. Doses arecorrected forradioactive decay overthe exposure period.
d. NA=notapplicable; thecontaminant isnottransferred through thelisted exposure pathway.



TabIe C-52. Cotnbi]led il]volvcd worker populatioil (future use) radiological doses associated with the No-Actiotl Alterl]ative.

Population annual dose (Person-rem)b Number of population lifetime dose (Person-rem)b,d Number of

Exposure pathway L-Lake Par Pond Combineda fatal cancersc L-Lake Par Pond Comhineda fatal cancersc

Ingestion:

Soil 2.2.10-7 4.7,10-4 4,7.10-4 I .9X 107 2.9x I0-6 8,9 xIO-3 8.9x 10-3 3.6.10-6

Soil dermal 1.3x I0-8 2.9x I0-5 2.9x I0-5 1.2x I@8 I,8x I0-7 5.6x I0-4 5.6x I0-4 2.2.10-7

Subtotal 2,3x I0-7 5.0.104 5,0 XI0-4 2.0X 107 3. IX IO-6 9.5.10-3 9.5 X1O-3 3.9x I0-6

Inhalation:

Air 7.7.10-5 NAe 7.7.10-5 3. Ix I&8 1,0.10-3. NA I.OX1O-3 4.!.10-7

Resuspension 1.0.10-7 6.2x I0-6 6.2x 1O-6 2,5x109 1.4x I0-6 I,2x I0-4 1.2x I0-4 4.6x 10-8

Subtotal 7.7X1O-5 6,2x I0-6 7.7xlo-5 3. Ix I&8 I,OXIO-4 I.2X10-4 1,0.10-3 4.1.10-7

External:

Soil NA l,6x100 1.6x 100 6.5x I0-4 NA 3.1,101 3,1 XIOI 1.2.10-2

Subtotal 0.0.100 1.6x100 1.6x100 6.5.104 0.0.100 3.1.101 3.1,101 1.2.10-2

Total 7.7.10-5 l,6x100 l,6x100 6.5x I0-4 1.OXIO-3 3.1.101 3.1.101 1.2.10-2

a. Doses from thetworelease sites arenotadditive; thecombined dose istbemaximum doseofeithcrsite.

b. Thenumber ofinvolved workers isesti]mated to be70,

c. Based onarisk of 0,00041atent fatal ca.cers perperson-rem ofradiation exposure (NCRPl993).

d. Based ona25.year exposure period. Doses arecorrected forradioactivc decay overthe exposure period,

e. NA=notapplicable; thecontaminant isnottransferred through thelisted exposure pathway.
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Table C-53. Colmbined uninvolved worker radiological doses and resulting itnpacts associated with the No-Action Alterllative.a

Individual annual dose (rem) Probability of Individual lifetime dose (rem)c Probability of

Expnsure pathway L-Lake Par Pond Combined fatal cancerb L-Lake Par Pond Combined fata] cancerb

Ingestion:

Soil 5.5.10-11 5.8x I0-12 6.1x IO-11 2.4.10-14 7.4.10-10 1.1.10-10 8.5x10-Io 3.4.10-13

Soil dermal 3.5x I0-12 3.6x I0-13 3.9x I0-12 1.5.10-15 4.7X10-1I 6.9x I0-12 5.4.10-11 2.2x I0-14

Subtotal 5.8x 10-11 6.2x I0-12 6.5x10-11 2.6x1OI4 7.9.1010 1.2XI0-10 9.0.10-10 3.6x I0-13

Inhalation:

Air 2,0x lo-~ 1,1.10-10 2,0.10-8 7.8x I0-12 2,6.10-7 2.1.10-9 2.6x I0-7 1,1.10-10

Resuspension 2.7x 10-11 1.2,10-12 2,8x1 O-II 1.1,1014 3.6xl&lo 2.3x10-11 3.9.10-10 1.5.10-13

Subtotal 2.0.10-8 I.2X1O-10 2.0,10-8 7.9x I0-12 2.6xl@7 2.3x1 o-9 2.6.10-7 1.1.10-10

External:

Soil NAd 2.OXIO-8 2,0x l&8 8. IXIO12 NA 3.8x I0-7 3.8x I0-7 1,5.10-10

Air NA 9.9,10-13 9.9.10-13 4.ox1o-I6 NA 1.9,10-11 1.9.10-11 7.4,10-15

Subtotal 0.0,100 2.0.10-8 2,0.10-8 8.Ix Io-12 O.o.1oo 3.8x I0-7 3.8x I0-7 1.5x10-lf3

Total 2,0.10-8 2,0x l&8 4,0.108 I.6x1O-II 2.6x I0-7 3.8x I0-7 6.5x I0-7 2.6x10-lo

a. The maximally exposed uninvolved worker is located in L-Area.

b. Based on a risk of 0,0004 latent fatal cancers per person-renr of radiation exposure (NCRP 1993).
c. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.
d. NA = not applicable; tbe contaminant is not transferred through the listed exposure pathway,



Table C-54, Combined uninvolved worker population radiological doses and resulting impacts associated with the No-Action Alternative.a

Population annual dose(person-rem) Number of Population lifetime dose(person-rem)c Number of

Exposure pathway L-Lake Par Pond Combined fatal cancersb L-Lake Par Pond Combined fatal cancersb
Ingestion:

Soil 1,4x 10-8 1.5.10-9 I,5x1o-8 6. Ix Io-12 1.9.10-7 2.8.10-8 2. IXIO-7 8.5x I0-11
Soil dermal 8,8.1O-10 9.2x I0-11 9.7.10-10 3.9.10-13 1.2x I0-8

Subtotal
1.7.10-9 1.4.10-8 5.4x10-12

1.5x I0-8 1.6x I0-9 1.6,10-8 6.5x I0-12 2.0.10-7 2.9.10-8 2,3.10-7 9. I.10-11
Inhalation:

Air 4.9x 1o-6 2.8.10-8 4,9.10-6 2.0.10-9 6.6.10-5 5.3X1O-7 6.6.10-5 2.7x IO-8
Resuspension 6.8.10-9 3,1xlo-fo 7.1.10-9 2.8x1o-I2 9. IXIO-8 5.8x I0-9 9.7.10-8 3.9,10-11

Subtotal 4.9x I0-6 3,1x I0-8 4,9.10-6 2,0 X10-9 6.6x I0-5 5.8.10-7 6.6x10-5 2.7x I0-8
External:

Soil NAd 5,1.10-6 5. IXIO-6 2.OXIO-9 NA
Air NA

9.6x 1O-5 9.6x 1O-5 3.8x1 o-8
2.5x10-lo 2.5x10-lo 9.9.10-14 NA 4.7.10-9 4.7.10-9 1.9.10-12

Subtotal 0.0.100 5,1x I0-6 5. Ix1o-6 2,0.10-9 0.0.100 9.6.10-5 9.6.10-5 3.8,10-8
Total 4.9x I0-6 5. IXIO-6 1.0.10-5 4.0.10-9 6.6 X1O-5 9.7.10-5 I,6x I0-4 6,5x Io-8

a. L-Area; total uninvolved workers is estimated to be 25 I (Simpkins 1996),
b, Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
c. Based on a 25-year exposure period. Doses are corrected for radioactive decay over tbe exposure period,
d. NA = not applicable; tbe contaminant is not transferred through the listed exposure pathway.



Table C-55. Colnbit~ed t]ol]radiological hazard indexes and cancer risks associated with the No-Action Alternative for the involved worker

(current use).

Hazard index Annual cancer risk Lifeti!ne
Exposure pathway L-Lake Par Pond Combineda L-Lake Par Pondb Combineda cancer riskc

Shoreline deroral 1.5x I0-6 NAd 1.5x I0-6 7. O.1O-10 t4A 7.0.10-10 3.5.10-9

Shoreline 2. IxIb4 NA 2. IXIO-4 8.4.10-9 NA 8.4x I0-9 4.2x 1o-8

Soil NA 6.8.10-’5 6.8 XI0-6 NA NA 0,0.100 0.0,100

Soil dermal NA 2.4x I0-5 2.4x I0-5 NA NA 0.0.100 0.0.100

Subtotal 2.1.10-4 3.0.10-5 ‘ 2,1x I0-4 9. IX1O-9 0.0.100 9.1.10-9 4,5x I0-8

Inhalation:

Resuspension NA 4.8x I0-7 4.8xl&7 NA NA 0.0.100 0,0.100

Subtotal O.oxloo 4.8xI0-7 4.8xl@7 NA O.oxloo 0.0.100 0.0.100

Total 2. IXIO-4 3.1.10-5 2. IXIO-4 9.1.10-9 0.0,100 9.1.10-9 4.5.10-8

a, Hazard indexes and cancer risks from the two release sites are not additive; the combined result is the maximum of either site.
b. No carcinogenic constit(lents are released from Par Pond for current land use under the No-Action Alternative.
c. Based on a 5-year exposure period.
d. NA = not applicable; tbe contaminant is not transferred tbrougb tbe listed exposure pathway.
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Table C-56. Co!nbined nonradiological hazard indexes and cancer risks associated with the No-Action A Iterative for the involved worker

(future use),

Hanird index Annual cancer risk Lifetinre

Exposure pathway L-Lake Par Pond Combined~ L-Lake Par Pondb Combineda cancer riskc
Ingestion:

Shoreline dermal 2.5x 10-5 NAd 2.5.10-5 1,2.10-8 NA 1.2x I0-8 2.9x I0-7
Shoreline 2.3x I0-5 NA 2,3x I0-5 9.2x10-lo NA 9.2x10-lo
Soil NA

2.3x I0-8
1.6x 10-4 I,6x10-4 NA NA 0.0.100 0.0.100

Soil dermal NA 3.9.10-4 3.9.10-4 NA NA 0.0.100 0.0,100
Subtotal 4.8x I0-5 5.5.l@4 5.5,10-4 1.3x I0-8 0.0,100 1.3x I08 3.1.10-7
Inhalation:

Resuspension NA 1,1.l&5 1.1.10-5 NA NA 0.0,100 O.oxloo
Subtotal 0.0,100 l,lxl&5 1.1.10-5 0.0.100 0,0.100 O.oxloo 0.0.100
Total 4.8.10-5 5.6.10-4 5.6.10-4 1,3.10-8 0.0.100 1.3x I0-8 3.1.10-7

a. Hazard indexes and cancer risks from the two release sites are not additivq the combined result is the maximuln of either site.
h. No carcinogenic cotlstituents are released from Par Pond for current land use under the No-Action Alternative.
c. Based ona25-vear cxoosureueriod.
d. NA=notappl~able; ~hecont~rninant isnottransferred through thelisted exposure pathway,
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Table C.57. Combined nonradiological hazmdindexes associated withthe No-Action Alternative for
uninvolved workers.a

Hazard index

Exposure pathway L-Lakeb Par Pond Combined

Ingestion:

Soil NAC 1.3.10-10 I.3X1O-10

Soil Dermal NA 3.4 XI0-10 3.4 X1O-10

Subtotal 0.0.100 4,7 X1O-10 4.7 X1O-10

Inhalation:

Air NA 1.4x1o-8 I.4x1o-8

Resuspension NA 1.4XI0-10 1.4X1O-10

Subtotal 0.0.100 1.4x1o-8 1.4x I0-8

Total 0.0.100 1.5x1o-8 1.5x1 o-8

a. No carcinogenic constituentsare relesed from eitherL-Lakeor Par Pond for cwent land use under the
No-ActionAlternative. The uninvolvedworker is locatedin L-Area..

b. Nonradiologicalconstituentsnot releasedtiom L-Lake.
c. NA = not applicable;the contaminant is not tmnsferredtbsough the listed exposure pathway.



Table C-58. Combitled radiological doses associated with the Shut Down and Deactivate Alternative and resulting healtl) effects to the offsite

maximally exposed iadividaal,

Individual anrjual dose (rem) Probability Individual Ii fetin]e dose (rei”)b Probability

Expos~Irc PaOl\vay L-Lake Par Pond Cotnbined of fatal cancera L-Lake Par Pond Combined of fatal canccra

Ingestion:

Drinking Water 2,5 X10-9 NAc 2.5.10-9 1.2.10-12 1.6.10-7 NA 1.6x 10-7 8.1 XIO-11

Finfisb 1. IXIO-8 NA I. IXIO-g 5.4x I0-12 4.9.10-7 NA 4.9.10-7 2,5.10-10

Swimming 4.1x Io-t2 NA 4.lx1012 2.1.1015 2.7x10-lo t4A 2,7x10-lo 1.3.10-13

Swimming Dcnnal 2.7x10-lo NA 2.7xl@lo 1.4.lo-t3 1.9x I0-8 NA 1.9.10-8 9.4x1o-I2

Shoreline DcrInal I,8x10-12 NA 1.8x10 -12 8.9x I0-16 I,2XI0-10 NA

Shorciinc

1.2.1010 6.2.10-14

1.1.10-13 NA 1,1.10-13 5.4.1O-I7 7.0x Iv12 NA 7.OX IO-12 3.5.10-15

Soil 7.5x I0-12 1.2x I0-9 1.2 X10-9 6.1x IO-13 3.6x10-lo 4.2.10-8 4.3x I0-8 2. IX IO-11

Soil Dcrmal 3.4 XI0-10 2,4x10-lo 5.8x10-lo 2.9x I0-13 2.4x108 8.5.10-9 3,2.10-8 1.6x I0-11

Le:lfy Vcgelables 4.5x I0-8 2.0.10-s 6.4x I0-8 3.2x10 -[1 2.2x I0-6 6.8,10-7 2.8x I0-6 1.4.10-9

Other Vege[abics 4.2.10-8 2. OXIO-8 6. IX IO-8 3.1.l&ll 2.0.10-6 6.8.10-7 2.7x I0-6 1.3.10-9

Meat 1.2x I0-8 8,6x 10-9 2.OXIO-8 1.0.10-1! 4. I.10-7 3. O.10-7 7. I.10-7 3.5.10-10

Milk 1.3.10-7 9.4x I0-8 2,3x I0-7 I.1.lo-lo 4.8x1 o-6 3.3.10-6 8. OXIO-6 4. O.10-9

Subtotal 2.5x I0-7 1.4. {0-7 3.9.10-7 2.8x10 -[o 1.O.10-5 5. OXIO-6 1.5.10-5

hrbalation:

7.5.10-9

Air 9.7x I0-8 2.4x I0-8 1.2x I07 6,1x10-11 6.7.10-6 8.5x l&7 7.6.10-6 3.8x I0-9

Resuspension 8.4.10-1o 2.4x10-lo 1. IX IO-9 5.4.10-13 5.9x 1o-8 8.5x I0-9

~t!btotal

6.7.108 3.4xlo-11

9.7x I0-8 2.4.10-8 1.2x I0-7 6. Ix Io-11 6.8,10-6 8.5.10-7 7.7.10-6

External:

3.8x I0-9

S\vimming 9.4.10-14 NA 9.4.10-14 4.7.10-17 2.6x I0-12 NA 2.6x I0-12 I,3XI0-15

Boating 4.7.10-14 NA 4.7.10-14 2.4x I0-17 1.3.10-12 NA 1.3x I0-12 6.6,10-16

Shoreline 2.4x I0-12 NA 2.4%10-12 1.2.10-15 6,7. [0-[1 NA

SOil
6.7x10-11 3.4.10-14

7.5x I0-8 6.4x I0-6 6.4.10-6 3.2x 10-9 2.7x I0-6 2.2.10-4 2.2.10-4 1.1,10-7

Air 4.3.10-12 3.1.1o-1o 3. I.10-10 1.6x10-13 1.5.10-10 1.IXIO-8 1.IxI08
Subtotal

5.4x I0-12

7.5x I0-8 6.4x I0-6 6.4x 10-6 3.2x I0-9 2.7.10-6 2.2x I0-4 2.2.10-4
Total

1. IX IO-7

4.2x I0-7 6.5.10-’5 6.9.10-6 3.5.10-9 1.9.10-5 2.3.10-4 2.4.10-4 1.2x I07

a, f3ased on a risk of 0.0005 latent fatal cancers per pevso!,-rcm of radiatio,l exposure ~CRP 1993).

b. Based on a 70-year cxpos”re period. Doses are corrcctcd for radioactive decay over the exposure period,

c. NA = not applicable [be contaminant is IIOt transferred tbrougb tbe Iis[cd exposure pathway.
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Table C-59. Combined radiological doses associated with the Shut Down and Deactivate Alternative and resultiog health effects to the general

public,a

Population annual dose (perso!)-rcjn) Number of Population lifetime dose (person-rem). Number of

Exposure Palhway L-Lake Par Pond Combined fatal canccrb L-Lake Par Pond Combined fatal canccrb

Ingestion:

Drinking water 3.5.10-5 NAd 3.5,10-5 1.8.108 2.3.10-3 NA 2,3x I0-3 1,1.10-6

Soil 7.6x l&9 4.2x I0-7 4.3.10-7 2.2.10-10 3.5.10-7 1.5.10-5 1.5.10-5 7.5.109

Soil f3crnral 2.9.10-7 8.5.10-8 3.7.10-7 1.9.10-10 2.0.10-5 2.9.10-6 2.3x }0-5 1,1.10-s

Leafy Vcgc(ables 4.6.10-5 6.8,10-6 5.3.10-5 2.6.10-8 2.1.103 2,4.10-4 2.3x I0-3 L2x10J6

Other Vegetables 4.3.10-5 6.8.10-6 5.0.10-5 2.5.10-8. 2.OX I 03 2.4x I0-4 2,2.10-3 1. Ix I&6

Meat 1.3.10-5 3.OXIO-6 1.6x I05 8. fxIo-9 4.6x I0-4 1.0,10-4 S.6X10-4 2.8x10-7

Milk 1.5.10-4 3.3.10-5 L8x104 9.2x108 5.3,10-3 1.1.10-3 6.5x I0-3 3.2x I0-6

Subtotal 2.9x 10-4 5.0.10-5 3.4,10-4 I.7.1O-7 1.2.10-2 1.7x lo-3 1.4x I0-2 7.0.10-6

inhalation:

Air 8.2x I0-5 8,5x I0-6 9. I.10-5 4.5x I0-8 5.7.10-3 2.9.10-4 6.0x I03 3. OX IO-6

Resuspension 7.1.10-7 8.5.10-8 8.0x IO-7 4.0.10-10 5.0.10-5 2.9x I@6 5.3.10-5 2.6x I0-8

Sublotal 8.3x I0-5 8.5x I0-6 9. IX IO-5 4.6x I0-8 5.8x I0-3 2.9x I0-4 6,1x I0-3 3.0x l&6

External:

Soil 8.5 XI0-5 2.2x I0-3 2.3.10-3 LIXIO-6 3.oxl@3 7.7x I0-2 8.0x IO-2 4.0,10-5

Air 4.9,10-9 1.1.10-7 1.1.10-7 5.6x10-11 1.7.10-7 3.7x I@6 3.9x I0-6 L9XI0-9

S[]btotal 8.5x I0-5 2.2.10-3 2.3x I0-3 1. IX IO-6 3. O.10-3 7.7.10-2 8.0x IO-2 4. O.105

Total 4.6x I04 2.3x I0-3 2.7.10-3 1.4x I0-6 2.lx[@2 7.6.10-2 9.7x I0-2 4.9 XI0-5

a, For atrnospberic pathways, offsitc popldation \vithin 80 kilometers (50 miles) of SRS; for aqueous pathway, downstream population!]tlsing Savannah River as a drinking

water so.rcc.

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

c. Based on a 70-year exposure period, Doses arc corrected for radioactive decay over tbc exposure period,

d, NA = not applicabl% the contaminant is not transferred through the listed exposure pathway.



Table C-60. Combi!led nonradiological hazard indexes and cancer risks associated with the Shut Down and Deactivate Alternative for members

of the public.

Hazard Index Annual cancer risk Lifetime
Exposure Pathway L-Lake Par Pond Combined L-Lake Par Pond Combined cancer riska

Ingestion:

Drinking Water 1.6x10-3 NAb 1.6x 10-3 4.9.10-11 NA 4.9,10-1[ 3.4.10-9

Fintish 2,1.10-1 NA 2.1.10-1 5,4XI0-11 NA 5,4.10-1) 3.8x I0-9

Swimming 2,7x I0-6 NA 2.7x I0-6 8,0x I0-14 NA

Swimming Dermal

8.0x IO-14 5.6x I0-12

6.8x 10-7 NA 6,8x I0-7 4.7,10-13 NA 4,7X 10-13 3,3.10-11

Shoreline Dermal 4.6x I0-9 NA 4.6x I0-9 3.2x I0-15 NA 3.2x I0-15 2,2.10-13

Shoreline 7,3.10-8 NA 7.3x I0-8 2.1.10-15 NA 2,1x I0-15 1.5.1013

Soil 3.1.10-7 6.7x I0-7 9,8x 10-7 6.3x I0-13 t4A 6,3x I0-13 4,4.10-11

Soil Dermal 7.5.10-7 5.OXIO-6 5.7x I0-6 6.4x1O-I2 NA 6,4x I0-12 4.5.10-10

Leafy Vegetables I .9.10-3 1.1.10-5 1.9.10-3 3.8x1 O-9 NA 3.8x I0-9 2.6x I0-7

Other Vegetables I,7X1O-3 I .2.10-5 I .7.10-3 3.3.10-9 NA 3.3.10-9 2.3.10-7
Meat 1,4.10-3 5.1.10-5 l,4xl&3 1,3,10-10 NA 1.3.10-10 9,1 XI0-9

Milk 2.2.10-3 5.6x I0-6 2.2x I0-3 1.2.10-10 NA I.2X1O-10 8. Ix1O-9

Subtotal 2.2.10-1 8.5x I0-5 2.2.10-1 7.5.10-9 0.0.100 7.5.10-9 5.2x I0-7

Inhalation:

Air 3.5 XI0-5 6. IxIO-5 9.6x I0-5 5.OXIO-10 NA 5.0.10-10 3.5x I0-8

Resuspension 3.0,10-7 6,1x10-7 9.1.10-7 4.3x10-12 NA

Subtotal

4.3.10-12 3.0,10-10

3,5xl&5 6. Ix IO-5 9,6.10-5 S.oxlo-lo O.oxloo 5.0.10-10 3,5x I0-8

Total 2.2,10-1 1.5.10-4 2.2.10-I 8.OXIO-9 0.0.100 8.OXIO-9 5.6x I0-7

a. Based on a 70-year exposure period,
b. NA = not applicabl% the contaminant is not transferred through the listed exposure pathway,
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Table C-61. Cotnbined involved worker (current use) radiological doses associated with the Shut Down and Deactivate Alternative.

Probability of Probability of
Individual annual dose (rem) fatal Individual lifetime dose (rem)c fatal

Exposure Pathway L-Lake Par Pond Combineda cancerb L-Lake Par Pond Combineda cancerb

Ingestion:

Soil 3.5.107 3. I.1O-7 3.5.10-7 I.4. IO-10 I,7x I0-6 1.5.10-6 1.7.106 6.8.10-10

Soil Dermal 5.2x I0-6 2.6x I0-8 5.2x I0-6 2. IXIO-9 2.6x10-5 I ,2.10-7 2,6.10-5 1.OXIO-8

Subtotal 5.6x I0-6 3.4.10-7 5.6x I0-6 2,2x I0-9 2.8x I0-5 1.6x IO-6 2,8.10-5 1.IXIO-8

Inhalation:

Resuspension I.3.1o-6 4.0.10-9 1.3.10-6 5.4,10-10 6,7.10-6 1,9x I0-8 6.7x I0-6 2.7.10-9

Subtotal I,3x1o-6 4.0.10-9 1.3.106 5.4.10-[0 6.7.10-6 L9x1o-8 6.7x I0-6 2,7.10-9

External:

Soil 2,4x 10-4 4.2x10-4 4,2x I0-4 1.7,10-7 i.lxlo-3 2,0x I0-3 2,0x I0-3 7,8x107

Subtotal 2.4.10-4 4.2x 1o-4 4,2x I0-4 1.7,10-7 1.1.10-3 2,0x I03 2,0x I0-3 7.8x I0-7

rOtal 2,4.10-4 4.2x I0-4 4.2x I0-4 1,7,10-7 1.1.10-3 2.OXIO-3 2,0.10-3 7.9.10-7

a. Doses from the two release sites are not additive; tbe combined dose is the maximum dose of either site,
b. Based o. a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
c, Based on a 5-year exposure period. Doses are corrected for radioactive decay over the exposure period.



Table C-62. Cotnbined involved worker population (current use) radiological doses associated with the Shut Down and Deactivate Alternative,

Population annual dose (person-renr)a Number of Population lifetime dose (person-rem~,d Number of

Exposure Pathway L-Lake Par Pond Combinedb fatal cancersc L-Lake Par Pond Combinedb fatal carrcersc

Ingestion:

Soil 2,5.10-5 2,2.10-5 2.5x 1O-5 9.8x I0-9 I,2x I0-4 1.0.10-4 1.2 X10-4 4.8x I0-8

Soil Dermal 3.6x1 O-4 I.8X1O-6 3.6x I0-4 1,5.10-7 1.8.10-3 8.5x I0-6 1.8x I0-3 7.3.10-7

Subtotal 3.9.10-4 2.4x I0-5 3.9 XI0-4 1,6.10-7 I ,9.10-3 1. IX IO-4 1.9 XI0-3 7,8.10-7

Inhalation:

Resuspension 9.4 x 10-5 2.8x I0-7 9.4,10-5 3.8x I0-8 4.7.10-4 I,3x1o-6 4.7.10-4 1.9.10-7

Subtotal 9.4,10-5 2.8.10-7 9.4.10-5 3.8x I08 4.7.10-4 I,3x I0-6 4,7.10-4 1.9.10-7

External:

Soil l,7x10-2 2,9x I0-2 2.9x I0-2 I,2x I0-5 7.7x I0-2 1.4 XI0-I 1.4.10-1 5.5.10-5

Subtotal 1.7x I0-2 2.9x I0-2 2.9x I0-2 1.2x I0-5 7.7x I0-2 1.4.10-1 1.4.10-1 5.5.10-5

Total 1.7.10-2 2,9.10-2 2,9.10-2 I,2x I0-5 7.9.10-2 1.4.10-1 1.4.10-1 5.5.10-5

a. The number of involved workers is estimated to be 70.
b. Doses from the two release sites are not additiv~ the combined dose is the maximum dose of either site,
c. Based on a risk 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.
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Table C-63. Com biaed involved worker (future use) radiological doses associated with the Shut Down and Deactivate Alternative.

Individual annual dose (rem) Probability of Individual lifetime dose (rem). Probability of

Exposure Pathway L-Lake Par Pond Combineda fatal cmrcerb L-Lake Par Pond Combineda fatal cancerb

Ingestion:

Soil 7.7x I0-6 6.7x I0-6 7.7x I0-6 3.1.10-9 L7.1O-4 1.3.10-4 1,7.10-4 6.8.10-8

Soil Dermal 8.7x1 O-5 4.2x I0-7 8,7.10-5 3.5.10-8 2,2.10-3 8,0.10-6 2.2.10-3 8.7x I0-7

Subtotal 9,4,10-5 7. IXIO-6 9.4,10-5 3.8x I0-8 2,3x I0-3 1.4,10-4 2.3x I0-3 9.3.10-7

Inhalation:

Resuspension 2.9x I0-5 8.8.10-8 2,9x I0-5 I.2x1o-8 7.3,10-4 I,6XI0-6 7.3,10-4 2.9.10-7

Subtotal 2.9x I0-5 8.8.10-8 2.9.10-5 1.2.10-8 7.3.10-4 I.6.1O-6 7.3.10-4 2,9x I0-7

External:

Soil 4,1x I0-2 2.3x I0-2 4,1x I0-2 1.6.10-5 7.4.lo-t 4.4.10-1 7,4.10-1 3.0.10-4

Subtotal 4,1x10-2 2.3x1 o-2 4. Ix1o-2 1.6x I0-5 7.4.10-1 4.4,10-1 7,4,10-! 3.0.10-4

Total 4. IXIO-2 2,3x I0-2 4.1.10-2 1.6x10-5 7.5.10-1 4.4.10-1 7.5.10- I 3.O.10-4

a. Doses from the two release sites are not additive; the combined dose is the maximum dose of either site.
b, Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure @CRP 1993).
c. Based on a 25-year exposure period, Doses are corrected for radioactive decay over tbe exposure period,



Table C-64. Cotnbined involved worker population (future use) radiological doses associated with the Shut Down and Deactivate Alternative.

Population annual dose (person-rem}l Number of Population lifetime dose (person-rem)a,d Number of

Exposure Pathway L-Lake Par Pond Combinedb fatal cancersc L-Lake Par Pond Combinedb fatal cancersc

Ingestion:

Soil 5.4.10-4 4.7.10-4 5,4.10-4 2,2.10-7 1.2,102 8.9.10-3 1.2.10-2 4,8.10-6

Soil Dermal 6. IxIO-3 2,9x I0-5 6.1x IO-3 2,4.10-6 1.5.10-1 5.6x I0-4 1.5.10-1 6.1.10-5

Subtotal 6.6x I0-3 5.0.10-4 6.6x10-3 2.6x I0-6 1.6x10-I 9.5.10-3 I.6x1O-I 6.5x I0-5

Inhalation:

Resuspension 2.0.10-3 6.2x I0-6 2,0.10-3 8.2.10-7 5.1x Io-2 1.2.10-4 5. IxIo-2 2.0.10-5

Subtotal 2.OXIO-3 6.2x I0-6 2.OXIO-3 8.2x10-7 5,1x10-2 1,2.10-4 5. Ix Io-2 2.0.10-5

External:

Soil 2.9x IO0 1.6xIO0 2.9xIO0 1.1.10-3 5.2x10-l 3.1.101 5.2.101 2,1.10-2

Subtotal 2,9x100 1.6x10o 2.9x100 1.1.10-3 5.2x10-I 3.1.101 5.2x101 2.1.10-2

Total 2.9x100 1.6x100 2.9xi Oo 1.1.10-3 5.2x10-I 3.1.101 5.2.101 2. I.1O-2

a. Doses from tbe two release sites are not additive; the combined dose is the maximum dose of either site.
b. The number of involved workers is estimated to be 70,
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,
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Table C-65. Combioed uninvolved worker radiological doses and resulting impacts associated with the Shut Down and Deactivate Alternative,a

Individual annual dose (rem) Probability of Individual lifetime dose (rem)c Probability of

Exposure Pathway L-Lake Par Pond Combined fatal cancerb L-Lake Par Pond Combined fatal cancerb

Ingestion;

Soil 6.3x I0-11 5.8.10-12 6.8,10-11 2.7x I0-14 1.4.10-9 1,1.10-10 1.5.10-9 6.0.10-13

Soil Dermal 1.1.10-9 3.6x10-13 1,1.10-9 4.3.l&13 2,7x I0-8 6.9x I0-12 2.7x I0-8 1.1.10-11

Subtotal 1.1,10-9 6.2x I0-12 I,2x1o-9 4.6x I0-13 2.8.10-8 1.2,10-10 2.9.10-8 1,1.10-11

Inhalation:

Air 1. IXIO-6 1.1.10-10 I, IX IO-6 4.4.10-10 2.8x I0-5 2,1.10-9 2.8x I0-5 1. IX IO-8

Resuspension 1,2.10-8 1.2.10-12 1.2x I0-8 4.8x I0-12 3.0,10-7 2.3x I0-11 3.0.10-7 1.2.10-10

Subtotal I, IXIO-6 1,2.10-10 1. IX IO-6 4.5,10-10 2.8x I0-5 2.3x I0-9 2.8x I0-5 1,1.10-8

External:

Soil 3.3.10-7 2,0x I0-8 3.5.10-7 1.4.10-10 6. IXIO-6 3.8x I0-7 6.4x I0-6 2.6.10-9

Air 1.5.10-11 9.9.10-[3 1.6.10-[1 6.4x I0-IS 2.7x10-lo I.9.1O-II 2.9x10-lo I.2X10-13

Subtotal 3,3.10-7 2,0.10-8 3.5.10-7 1.4.10-10 6.1.10-6 3.8x I0-7 6.4x IO-6 2.6.10-9

Total 1,5.10-6 2.0.10-8 1.5.10-6 5.9.10-10 3.4.10-5 3.8x I0-7 3.5.10-5 1.4x I0-8

a. The maximally exposed uninvolved worker is located in L-Area,
b. Based on a risk of 0,0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
c, Based on a 25-year exposure period, Doses are corrected for radioactive decay over the exposure period.



Table C-66. Combined uninvolved worker population doses and resulting impacts associated with the Shut Down and Deactivate Alternative.a

Population annual dose (person-rem) Number of Population IiRime dose (person-rem)c Number of
Exposure Pathway L-Lake Par Pond Combined fatal cancersb L-Lake Par Pond Combined fatai cancersb

Ingestion:

Soil 1.6.10-8 1.5,10-9 1.7x I0-8 6.9x10-12 3,5.10-7 2.8x1 o-8 3.8x1 O-7 1.5.10-10

Soil 13ermal 2.7xl V7 9.2x10-II 2.7x1 O-7 I. IX IO-10 6.8,10-6 1.7.10-9 6.8.10-6 2.7x I0-9

Subtotal 2.9x10-7 I,6x I0-9 2.9x1 o-7 I.zxlo-lo 7. Ix1o-6 2,9x I0-8 7,2x I0-6 2.9x1 o-9

Inhalation:

Air 2.8x10-4 2.8.10-8 2,8x I0-4 I, IX IO-7 7.0,10-3 5.3.10-7 7.0.10-3 2.8x I0-6

Resuspension 3.OXIO-6 3. I.10-10 3.0.10-6 1.2x I0-9 7.5.10-5 5.8x I0-9 7.5,10-5 3.ox1o-8

Subtotal 2,8x I0-4 3,1.lo-~ 2.8x I0-4 1,1.10-7 7.0.10-3 5,8.10-7 7.0.10-3 2.8x I0-6

External:

Soil 8.3x I0-5 5. IX IO-6 8.9x I0-5 3,5x I0-8 1.5.10-3 9.6x 1o-5 1.6x I0-3 6.5x I0-7

Air 3.8x I0-9 2,5x10-lo 4. OXIO-9 l,6xl&12 6.9x I0-8 4.7,10-9 7.3x I0-8 2.9x I0-11

Subtotal 8.3x 10-5 5. IXIO-6 8.9x I0-5 3.5x1 o-8 1.5.10-3 9.6.10-5 1.6x10-3 6.5x I0-7

Total 3.7.10-4 5. IX IO-6 3.7.10-4 1.5 XI0-7 8,6x I0-3 9.7.10-5 8.7x I0-3 3.5x I0-6

a. L-Area, Total uninvolved workers is estimated to be 251 (Simpkins 1996).
b. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
c. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.
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Table C-67. Co!nbined nonradiological hazard indexes and cancer risks associated with the Shut Down and Deactivate Alternative for the

involved worker (current use).

Hamrd index Annual cancer risk Lifetime
Exposure Pathway L-Lake Par Pond Combineda L-Lake Par Pondb Combineda
Ingestion:

cancer riskc

Soil 6.OXIO-3 6.8,10-6 6.0x IO-3 1,3.10-8 NAd 1.3x I0-8
Soil Dermal

6.4x I08
4.5.10-3 2.4x IO-5 4.5,10-3 5.[x Io-8 NA 5.1. [0-8

Subtotal
2.5x l&7

1.0.10-2 3,0.10-5 1.0.10 -’2 6.4.10-8 0.0,100 6.4x I0-8
Inhalation:

3.2x I0-7

Resuspension 1.3XI0-4 4,8x [0-7
Subtotal

[,3.10-4 I.9.1O-9 NA 1.9.10-9 9.3 XI0-9
1.3.10-4 4.8x1 O-7 1,3,10-4 I ,9.10-9 0.0.100 1.9.10-9

Total
9.3,10-9

1,1.10-2 3.1.10-5 1.1.10-2 6.6.108 0,0.100 6.6.10-8 3.3.10-7

a, Hazard indexes and cancer risks from the two release sites are not additiv% the combined result is tbe maximum of either site,
b. No carcinogenic constituents are released from Par Pond for current land use under the No-Action Alternative.
c. Based on a 5-year exposure period,
d. NA = not applicable; the contaminant is not transferred through the listed exposure pathway.

.



Table C-68. Combined nooradiological hazard it]dexes a]ld ca]lcer risks associated with tbe Shut DOWII and Deactivate A Itertlative for the

involved worker (futt]re use),

Hazard index Annual cancer risk Lifetime

Exposure Pathway L-Lake Par Pond Combineda L-Lake Par Pondb Combineda cancer riskc

Soil 1.3.10-1 1.6x I04 1.3.10-1 2.9x I0-7 NAd 2.9x I0-7 7.2x I0-6

Soil Dermal 7.4x I0-2 3.9.10-4 7,4x I0-2 8.5x I0-7 NA 8.5x I0-7 2,1x I0-5

S1lbtotal 2.1.10-1 5.5.10-4 2,1.10-1 1,1.10-6 0.0.100 I. IX1O-6 2.8x I0-5

Inhalation:

Resuspension 2.9x I0-3 1.1,10-5 2,9x I0-3 4.1.10-8 NA 4,1x I0-8 1.OX10-6
Subtotal 2.9x I0-3 1.1.10-5 2.9x I0-3 4,1x I0-8 NA 4. IXIO-8 1.OXIO-6

Total 2.1.10-1 5.6x I0-4 2.1.101 I,2x1o-6 0,0.100 I,2x1o-6 2.9x I0-5

a, Hazard indexes and cancer risks from the two release sites are not additive; the combined result is tbe maximum of either site,
b. No carcinogenic constituents are released from Par Pond for current land use under the No-Action Alternative.
c. Based on a 25-year exposure period.
d. NA = not applicable; the contaminant is not transferred through the listed exposure pathway.



Table C-69. Cotnbined aonradio]ogical hazard indexes and cancer risk associated with tbe Shut Down and Deactivate Alternative for uninvolved

workers.

Total Hazard index Annual cancer risk Lifetime
Exposure Pathway L-Lake Par Pond Combined L-Lake Par Ponda Combined cancer riskb

Ingestion:

Soil 1.IXIO-6 1.3.10-10 1.1.10-6 2,3x I0-12 NAc 2.3.10-12 5.6.10-11

Soil Dermal 6,0x 10-7 3.4.10-10 6.0x IO-7 7.1.10-12 NA 7. Ix Io-J2 1.8x10-lo

Subtotal I,7x I0-6 4.7,10-10 1.7x I0-6 9.3x I0-12 0.0.100 9.3x I0-12 2.3x10-lo

Inhalation:

Air I.O.1O-4 I.4x1o-8 1.0.10-4 1.4.10-9 NA 1.4,10-9 3.6x I0-8

Resuspension 1.IXIO-6 1.4.10-10 1.1.10-6 1.6x 10-11 NA I,6x I0-11 4,1.10-10

Subtotal I ,0.10-4 1.4x I0-8 1,0,10-4 I.4X1O-9 0.0.100 1.4.10-9 3.6x I0-8

Total 1,1.10-4 1.5x I0-8 1.1.10-4 1,4.10-9 0.0,100 1.4,10-9 3,6x I0-8

a. No carcinogenic constituents are released from Par Pond for current land use under the No-ActionAlternative,
b. Basedon a 25-year exposure period,
c. NA = not applicable; the contaminant is not transferred through tbe listed exposure pathway.
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Table C-70. Assumed humau health exposure parameters,

Receptor Parameter value Comments Source

n
~

Offsite maximally exposed Exposure tilnc

individual (current use) and general

(o ffsile) population

Exposure frequency

Exposure dumtio”

Outdoorllndoor time fraction]

Body weight

Inhalation rate

Soil ingestion rate

Leafy vegetable il]take rate

Other vegetable intake rate

Meat intake rate

Milk intake rate

Skin area available for contact

24 brld

365 dfyr

70 yr

0.75/0.25

70 kg

20 m3/d

100 m~d

2 I kg/yr

i 63 kglyr

43 kglyr

120 L/yr

I 9,400 cm2

Ilours per day used for resident receptor in Par

Poud Baseline Risk Assessment and MEPAS

dcfau!t

Days per year - MEPAS default.

Typical full lifetime expose based on DOE NEPA

guidance and MEPAS default.

Offsi!e residentimaximaUy exposed individual

spend 75 percent of time indoors and 25 percent

of time outdoors,

EPA standard default weight of an average fidult.

EPA standard default adult breathing rate.

EPA standard default soil al)d dllst ir)gesti.” rate

for adult residents.

Site-specific data for S1{S area.

Site-specific data for SRS arc~,

Site-specific data for SRS area.

Site-specific data for SRS area.

Offsile resident’s whole body exposed. Based o“

EPA body part-specific areas for male adult,

WSRC 1992; Strengc and Chambcrlaiu

1995

Strenge and Chamberlain 1995

DOE 1993; Strcngc and Chamberlain

1995

Harnby 1993 (outdoor time fraction);

best estimate (indoor time fraction)

EPA !991

EPA 199 I

EPA 199 I

namby 1993

Harnby 1993

Hamby 1993

Hamby 1993

13PA 1989

For nqueous release pa(b,vays

under Shut Down and

Deactivate Alternative onlv:

Drinking water inlake rate 2 L/d

‘fime spent b“ating 12 hrlyr

Time spent swimming 12 hrlyr

Sborcliue exposure time 12 hrlyr

Skin area exposed during 19,400 cm2
swimming

EPA standard default for adult resident intake of EPA 1991
drinking water.

MEPAS and NRC Regulatory Guide 1.109 default. Slre!lgc a“d Cbarnberlain 1995; NRC

1977

MEPAS and NRC Regldatory Guide 1,109 default. Strengc and Chamberlain 1995; NRC

I 977

MEPAS and NRC Regulatory Guide 1.109 default. Strenge arid Cbarnbcrlain 1995; NRC

1977

Offsite resident’s whole body exposed to waler EPA 1989

while swimming. Based on EPA body part.

specific areas for male adult.

-- n-a-m -m-
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Table C-70. (continued).

Receptor Parameter Value Comments Source

Offsite maximally exposed Water ingestion during

individual (current use) and general swimming

[o ffsitc) population (continued) Ingestion of shoreline

sediments

Fish ingestion rate

Offsitc maximally exposed Exposure time

individual (futt!rc use)

Exposure frequency

Exposure durxtion

Ouldoorllndoor time fraction

Body weight

inhalation rate

Soil irlgestion rate

Leafy vegetable intake rate

Other vegetable intake rate

Meat intake rate

Milk intake rate

Skin area available for contact

100 mL/hr

I 00 m~br

9 kglyr

24 hrid

365 d/yr

70 yr

0.75/0.25

70 kg

20 m3/d

100 mg/d

21 k~yr

163 kg/yr

43 kglyr

I 20 Llyr

I 9,400 cm2

MEPAS default

MEPAS default

Site-specitic data for SRS area

Flours per day used for resident receptor in Par

Pond Baseline Risk Assessment and MEPAS

default,

Days per year - MEPAS default.

Typical full lifetime expose based on DOE NEpA
guidance and MEPAS default.

Offsite residel]tlmaximally exposed individual

spend 75 percent oftimc indoors atld 25 percent

of tilne outdoors.

EPA standard default weight of an average adult.

EPA standard default adult breathing rate,

EPA standard default soil and dust ingestion rate

for adult residents,

Site-specific data for SRS area,

Site-specific data for SRS area,

Site-spccitic data for SRS area,

Site-specific data for SRS area.

Offsite resident’s whole body exposed. Based o“

EPA hodv nari-soecitic areas for male adult.

Strengc and Chamberlain,, 1995

Strengc and Chambcrlai!l 1995

Ilamby 1993

WSRC 1992; Strenge and Chamberlain

1995

S1renge and Chamberlain 1995

DOE 1993; Strcnge and Chamberlain

1995

Hatnby 1993 (outdoor time fraction);

best estimate (indoor time fraction)

P:PA 199 I

EPA 199 I

EPA 1991

I-lamby 1993

Hamby 1993

Ifamby 1993

Hamhy 1993

EPA 1989

. . .

For recreational pathways on

L-Lake under No-Action

Alternative only:

‘rime spent boating 12 hriyr MEPAS and NRC Regulatory Guide 1.109 default. Strellgc and Chamberlain [995; NRC

1977

lime spent swimming 12 hrlyr MEPAS and NRC Regulatory Guide 1.109 default. Strenge and Chamberlain 1995; NRC

I 977



Table C-70. (continued).

Receptor Parameter Value Comments Source

Offsi\c !naximally exposed Shoreline exposure tilne

individual (future use) (continued)

Fish ingestion rate

Skin area exposed during

swimming

Water ingeslion during

swimming

Ingestion of shoreline

sedimct}ts

Involved worker (current USC) l:.xposure time

Exposure frequency

Exposure duration

Outdoorllndoor ti]ne fraction

Body weight

Inhalation rate

Soil ingestion rate

12 hrlyr

9 kglyr

I 9,400 Cml

100 ml.lhr

100 mg/hr

6 hrl~vk

15 wk/yr

5 yr

I.00/0.00

70 kg

1.5 m3/d

7.5 mgld

MEPAS and NRC Regulatory Guide 1.109 default

Site-specific data for SRS area.

Offsite residen~s whole body exposed to water

while swimming. Based on EPA body part-

specific areas for male adult.

MEPAS default.

MEPAS default,

Value specified in inter-office memorandum from

Harem to Sidey, Based on discussions with field

groups.

Value specified in inter-o fticc me]norandum from

Harem to Sidey. Based on discussions with field

groups.

Value specified in inter-ofticc mcmorarldum fron]

Ifamm to Sidey. Based on discussions with field

groups.

Worker spendsl 00 percent of expasurc time

outdoors.

EPA standard default weight of an average adult.

Based on daily inhalation rate of 30 rn3/d for a

worker pcrfor!ning moderate activity (24-hour

exposure time) used in Par Pond Baseline Risk

Assessment. Volume is scaled to reflect amount

inhaled during a 6 hour \vork week (1,2 hrld for

75 days per year).

Based on EPA standard default soil ingcstio” rate

of 50 m~ld for commerciallindustrial land “se
(8-hour~xposure time). Volume is scaled to reflect

amount ingested during a 6-hour \vork week

(1.2 hrld for 75 days pcr year).

Stre.ge and Cha!nbcrlain 1995; NRC

I 977

Flamby 1993

EPA 1989

Strenge and Ch~mberlain 199s

Strenge and Chamberlain 1995

I+alnln 1996

ffamm 1996

ffan]m 1996

Most conservative estimate,

EPA 1991

WSRC 1992

EPA 1991



.
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Table C-70. (col]ti!lued),

Receptor Parameter Value Comments Source

Involved worker (current USC) Il]gcstion of potable water NA Worker does not ingest any contaminated drinking NA

(continued) water.

Skin area available for coIItact 3,120 cm2/day Worker’s bands and ar!ns arc exposed. Based on EPA 1989

Involved worker (future USC) Exposure tbne

Exposure freq”cncy

Exposure duration

Outdoorlbldoor time fraction

Body weight

inhalation rate

Soil ingestion rate

I“gcstion of potable water

Skin area available for contact

Uninvolved ~vorker Exposure time

Exposure frequency

Exposure duration

8 hrld

250 d/yr

25 yr

I .00/0,00

70 kg

10m3/d

50 mgld

NA

3,120 cm2

8 hrld

250 dlyr

25 yr

EPA body part-specific areas for male adult.

EPA standard default exposure duration for EPA 1991; WSRC 1992

cotn]nerciallindustrial land use. Also used in Par
Pond Baseline Risk Assessment for future

condition on-Par Pond Unit worker.

EPA standard default exposure duration for EPA 1991

commerciallindustrial land USC.

EPA standard default exposure duration for EPA 199 I

commerciallind ustrial land USC.

Worker spendsl 00 percent of expos”rc time Most conservative esti”]atc.

outdoors.

EPA standard default weight of an average adult, EPA 199 I

Based on daily inhalation rate of 30 m3/d for a WSRC 1992; EPA 199 I

worker performing moderate activity (24-bOur

exposure time) used in Par Pond Baseli”c Risk
Assessment. Rate is scaled to reflect amount

inhaled during an g-hour work day.

Based on EPA standard default soil ingestion rate EPA 199 I

of 50 mtid for commerciallindustrial kind use
(8-hour exposure time),

Worker does not ingest any contaminated drinking NA

water.

Worker’s hands and arms are exposed. Based on EPA 1989

EPA body part-specitic areas for male adult.

EPA standard default exposure duration for EPA 199 I

commerciallb]dustrial land “se.

EPA standard default exposure duration for EPA 1991

commerciallindustrial land “se.

EPA standard default exposure duration for EPA 199!

commcrciallindustcial land use.



Table C-70. (contillucd),

Receptor Parameter Value Comments Source

Uninvolvedworker(continued) Outdoor/Indoortimefraction 0,75/0.25 Uninvolvedworkerspends75 percentof time Bestcsti]nafc,
indoorsand25 percentof timeoutdoors,

Body weight 70 EPA standard default weight of an average adult. EPA 199 I; NRC 1977

inhalation rate 10 m31d Based on EPA standmd default for average adult EPA 1991; NRC 1977
brealbing rate. Rate is scaled to reflect amount

inhaled during an 8-hour work day.

Soil ingestion rate 50 mgld Based on EPA sta]]dard default soil ingestion rate EPA 199 I

of 50 mgld for commerci allind ustrial land use

(8-hour exposure time).

Ingestion of potable tvater NA Worker does not ingest any contaminated drinking NA

water.

Skin area available for contact 3, I 20 Cnlz Workcr,s bands and arms arc exposed. Based on EPA 1989

EPA body part-specific areas for male adult.

-,--Dun mn
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