Index of RESRAD Runs for Response to 6-11-09 RAI Comment No.4
Alternate Brookside Resident Scenario

- Pages . Result (mrem)
Run Date Description File Name = ministic | Probabilistic
6/29/09 Cs-137, contaminated zone source, | PartI: 1.9, 06290901 Total: Total:
93 m’, layer No. 1, 6 in thick, OF = | Part IV: 13, 4.161 E-01 3.77+2.16 E-01
0.25 5,18,23. 15
pp-
6/29/09 Cs-137, contaminated zone source, | PartI: 1-9, 06290902 Total: Total:
93 m?, layer No. 2, 9 in thick with | PartIV: 1-3, 6.091 E-02 8.832 + 10.09E-02
6 in. cover thickness, OF = 0.25 15; 18,23.15
P.
6/29/09 Cs-137, contaminated zone source, | Partl: 1-9, 06290903 Total: Total:
93 m’, layer No. 3, 9 in thick with | Part IV: 1-3, 2.330E-03 2.50E-02 +7.62 E-
15 in. cover thickness, OF = 0.25 ;;)18, 23.15 02
6/29/09 Co-60, contaminated zone source, | Partl: 1-9, 06290904 Total: Total:
93 m?, layer No. 1, 6 in thick, OF = | Part IV: 1-3, 1.744 E+00 1.59 £ 0.93 E+00
0.25 5,18,23. 15
Pp-
6/29/09 Co-60, contaminated zone source, | Partl: 1-9, 06290905 Total: Total:
93 m?, layer No. 2, 9 in thick with = PartIV: 1-3, 3.894 E-01 4.80 + 5.08 E-01
6 in. cover thickness, OF = 0.25 15);318’ 23.15
6/29/09 Co-60, contaminated zone source, | PartI: 1-9, 06290906 Total: Total:
93 m?, layer No. 3, 9 in thick with  PartIV: 1-3, 2.672 E-02 1.40 +3.51 E-01
15 in. cover thickness, OF = 0.25 ,5,;,18’ 23.15
6/30/09 Cs-137 elevated area source PartI: 1-9, 06300901 Total: Total:
3.14m’ layer No. 1, 6 in thick Part IV: 1-3, 3.693 E-03 3.57 +£2.26 E-03
5,18,23.15
pp.
6/30/09 Cs-137 elevated area source PartI: 1-9, 06300902 Total: Total:
3.14m’ layer No. 2, 6 in thick with | PartIV: 1-3, 8.330 E-04 1.06 £ 1.17 E-03
6 in. thick cover 5,18,23.15
PP-
6/30/09 Cs-137 elevated area source Part I 1-9, 06300903 Total: Total:
3.14m?, layer No. 3, 6 in thick with | PartIV:1-3, 1.059 E-04 4.04 + 8.58 E-04
12 in. cover 5,18,23. 15
pp-
6/30/09 Co-60 elevated area source 3.14m*, | PartI: 1-9, 06300904 Total: Total:
layer No. 1, 6 in thick Part IV: 1-3, 1.516 E-02 1.48 £0.96 E-02
5,18,23.15
PP
6/30/09 Co-60 elevated area source 3.14m", | PartI: 1-9, 06300905 Total: Total:
layer No. 2, 6 in thick with 6 in. Part1V: 1-3, 4.757 E-03 5.45 +£5.28 E-03
thick cover 5,18,23.15
pp
6/30/09 Co-60 elevated area source 3.14m?, | PartI: 1-9, 06300906 Total: Total:
layer No. 3, 6 in thick with 12 in. | PartIV: 1-3, 8.943 E-04 2.21 +3.86 E-03
cover 5,18,23. 15
pp-
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Index of RESRAD Runs for Response to 6-11-09 RAI Comment No.4

Alternate Brookside Resident Scenario

e Pages . Result (mrem)
Run Date Description File Name Deterministic Probabilistic
6/30/09 Cs-137 garden contaminated zone | Part 1 1-9, 06300907 Total: Total:
source, 9 in thick Part IV: 1-3, 8.217 E-02 1.38 £ 1.36 E-01
5,8,18,23. Plant: Plant:
16 pp- 4367E-02 | 441 +3.24E-02
6/30/09 Co-60 garden contaminated zone Part I: 1-9, 06300908 Total: Total:
source, 9 in thick Part1V: 1-3, 2.126 E-01 4.55+ 5.68 E-01
5,8,18,23. Plant: Plant:
16 pp. 4.45 E-02 4.49 +3.31 E-02
Notes: . All dose results are in units of mrem/y per pCi/g.

W!\)b——i

The plant food pathway is turned on only for the garden source.
. Adjustments to parameter values for direct inhalation and ingestion pathways were not made to

account for changed source areas and were not turned off for subsurface layer sources — because the
dose contribution from these pathways is negligible.
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RESRAD, Version 6.4

Summary :

File

T Limit = 180 days

06/29/2009 16:18 Page

: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290901.RAD

2

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Aszsessment - 6 in

| | Current | Base | Parameter
Menu | Parameter | value# | case* | Name
f — } }
a-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) ] ] |
a-1 | Ba-137m (Source: FGR 12} | 3.606E+00 | 3.608E+00 | DCF1({ 1)
A-1 | Cs-137  (Source: FGR 12) | 7.510E~04 | 7.510E-04 | DCF1( 2}
| | ! I
-1 | Dose conversion factors for inhalation, mrem/pCi: ] ] |
B-1 | Cs-137+D | 3.190E-05 | 3.190E-05 | DCF2( 1)
f | | |
- | Dose conversion factors for ingestion, mrem/pCi: | | |
-1 | Ca-137+D | 5.000E-05 | 5.000E-05 | DCF3( 1}
! | ! !
D-34 | Food transfer factors: | | ]
D-34 | €3-137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 1,1)
D~34 | Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF( 1,2}
D-34 | Cs-137+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) | 8.000E~03 | 8.000E-03 | RTF( 1,3)
! ! ! !
D-5 | Bioaccumulation factors, fresh water, L/kg: | ] ]
p-5 | Cs-137+D , fish | 2.000E+03 | 2.000E+03 [ BIOFAC({ 1,1)
D-5 | Cs-137+D , crustacea and mollusks ] 1.0008+02 | 1.000E+02 | BIOFAC{ 1,2)
I | 1 L.

#For DCF1{xxx) only,

factors are for infinite depth & area. 8ee ETFG table in

*Base Case means Default.Lib w/o Associate Nuclide contributions.

Attachement 4-1

Ground Pathway of Detailed Report.

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index
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RESRAD, Version 6.4 T3 Limit = 180 days 06/29/2009 16:18 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - 6 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290501.RAD

Site-Specific Parameter Surmary

| | User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

} f f l i
RO11 | Area of contaminated zone (m**2) { 9.300E+01 | 1.000E+04 | -— | arEA
RO11 | Thickness of contaminated zone (m) | 1.520E~-01 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow {(m} | not used | 1.000E+02 |} - | LCc2PAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | _— | BRDL
R011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | ——— | oz
RO11l | Times for calculations (yr) [ 1.0008400 | 1.000E+00 | ——- | Tt 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | TC 3
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | ———— | Tt o
RO11 | Times for calculations (yr) | not used | 3.000E+01 | —— ¢ %)
RO11 | Times for calculations (yr) | not used | 1.000E+02 | - | T 6)
RO11 | Times for calculations (yr) | not used | 3.000E+02 | ——— j e
RO11 | Times for calculations (yr) | not used | 1.000E+03 | —— | ¢ &
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T¢ 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | —— | T(10)

[ ! l ! I
RO12 | Initial principal radionuclide {(pCi/g): Cs-137 | 1.000E+00 | 0.000E+00 | - | si(1)
R012 | Concentration in groundwater  (pCi/L): Cs-137 | not used | 0.000E+00 | - | wig 1

i | ! ! l
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | — | COVERD
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | —— | pENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | ——- | vev
RO13 | Density of contaminated zone (g/cm**3) ] 1.522E+00 | 1.500E+00 | ——— | pENSCZ
R013 | Contaminated zone erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | ——— | vecz
RO13 | Contaminated zone total porosity | 4.500E-01 | 4.000E-01 | —— | TPCZ
R013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | —-— | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr} | 2.700E+02 | 1.000E+01 | - | HCcz
R0O13 | Contaminated zone b parameter { 7.120E+00 | 5.300E+00 | —_— | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -— | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | — | EVAPTR
R013 | Precipitation {(m/yr) | 8.600E-01 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | —— | RI
RO13 | Irrigation mode | overhead | overhead | —— | IDITCH
RO13 | Runoff coefficient | 3.000E~01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | — | WAREA
R0O13 | Accuracy for water/soil computations | not used | 1.000E-03 | - | EPS

! l I ! |
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | -—— | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | ——— | TPS2
R014 | Saturated zone effective porosity | not used | 2.000E-01 | —— | EPSZ
R014 | Saturated zone field capacity | not used | 2.000E-01 | —— | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | - | ucsz
RO14 | Saturated zone hydraulic gradient | not used | 2.000E-02 | - | HGWT
R0O14 | Saturated zome b parameter | not used | 5.300E+00 | —— | Bsz
R0O14 | Water table drop rate (m/yr} | not used | 1.000E-03 } —— | W
RO14 | Well pump intake depth (m below water table)} | not used | 1.000E+01 | - | DWIBWT
R0O14 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND ] -— | MODEL
R014 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | ——— | ow

| ! | | |
RO15 | Number of unsaturated zone strata | not used | 1 | e | us
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RESRAD, Version 6.4

T3 Limit = 180 days

06/29/2009 16:18 Page 4

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\ PBRF_OFF-SITE\OGzSQQOl .RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Pparameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

f ; 5 f }
R0O15 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | -—— | H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | - | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | —— | TPUZ (1}
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | ——— | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | - | Pcuz1y
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | ——— | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | — | HCUZ (1)

| ! | | I
RO16 | Distribution coefficients for Cs-137 | ] | i
R016 | Contaminated zone {(cm**3/g) | 4.600E+03 | 4.600E+03 | ——— | pcwucc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 4.600E+03 | — | pewocu( 1,1)
R0O16 | Saturated zone (cwm**3/g) | not used | 4.600E+03 | ——— | pcwucs( 1)
R016 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 7.714E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBk( 1)

l i I l |
R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | — | INHALR
RO17 | Mass loading for inhalation {g/m**3) | 1.000E~04 | 1.000E-04 | - | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | — | ED
RO17 | Shielding factor, inmhalation | 4.000E-01 | 4.000E-01 | —— | sHF3
R017 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | —— | sHF1
RO17 | Fraction of time spent indoors | 2.500E~01 | 5.000E~01 | - | FIND
R0O17 | Fraction of time spent outdoors (on site) | 0.000E400 | 2.500E-01 | —— | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000BE+00 | >0 shows circular AREA. | Fs
R017 | Radii of shape factor array (used if FS = -1): | | ] |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | —— | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | —— | RAD_SHAPE( 2)
RO17 | Outer annular radius {m), ring 3: | not used | 0.000E+00 | e | RAD_SHAPE( 3)
RO17 | Outer annular radius (m}, ring 4: | not used | 0.000E+00 | ——— | RAD_SHAPE( 4)
R017 | Outer annular radius (m), ring 35: | not used | 0.000E+00 | - | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -— | RAD_SHAPE( €)
RO17 |  Outer annular radius (m), rxing 7: | not used | 0.000E+00 | - | RAD_SHAPE{ 7)
RO17 | Outer annular radius {(m), ring 8: | not used | 0.000E+00 | ——— | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | ——— | RAD_SHAPE( 9)
RG17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -— | RAD_SHAPE (10)
R017 |  Outer annular radius (m), ring 11: | not used | 0.000E+00 | -—- | RAD_SHAPE(11})
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | e | RAD_SHAPE(12)

| I | | |

Attachement 4-1
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T Limit = 180 days 06/29/200% 16:18 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290901,RAD

RESRAD, Version 6.4

Site-Specific Parameter Summary (continued)

| | User ] | Used by RESRAD | Parameter
Menu | Parameter | 1Input | Default | (If different from user input) | Name

f t f t }
RO17 | Fractions of annular areas within AREA: ] ] | ]
R017 | Ring 1 | not used | 1,000E+00 | —— | FRACA{ 1)
RO17 | Ring 2 | not used | 2.732E-01 | ——— | FRACA{ 2}
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA{ 3)
RO17 | Ring 4 | not used | 0.000E+00 | -— | FRACA{ 4)
R0O17 | Ring 5 | not used | 0.000E+00 | - | FRACA{( 5)
RO17 | Ring 6 | not used | 0.000E+00 | - | FRACA{ 6)
RO17 | Ring 7 | not used | 0.000E+00 | ——— | FRACA({ 7)
R0O17 | Ring 8 | not used | 0.000E+00 | ——— | FRACA( 8)
R017 | Ring 9 | not used | 0.000E+00 | -— | FRACA{ 9)
RO17 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | —— | FRACA{11)
RO17 | Ring 12 ] not used | 0.000E+00 | —— | FRACA(12)

l I I | l
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | - | DIET(1)
R0O18 | Leafy vegetable consumption (kg/yx) | not used | 1.400E+01 | ——- | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | - | pIET(3)
R0O18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | e | DIET(4)
RO18 | Fish consumption (kg/yr) | mot used | 5.400E+00 | _— | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | o | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E401 | 3.650E+01 | — | so1n
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | -— | pWI
R018 | Contamination fraction of drinking water ] not used | 1.0008+00 | - | Fow
R018 | Contamination fraction of household water | not used | 1.000E+00 | -—- | FHEW
R0O18 | Contamination fraction of livestock water | not used | 1.000E+00 | ——— { FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | —— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | e | FrR9
R018 | Contamination fraction of plant food } not used |-1 | -—- | FPLANT
R018 | Contamination fraction of meat | not used |[-1 | -— | FMEAT
RO18 | Contamination fraction of milk | not used |[-1 ] -—- | FMILK

I I | | l
RO19 | Livestock fodder intake for meat (kg/day} | not used | 6.800E+01 | -— | vFIS
R019 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | — | LrI6
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | ——— | Lwis
RO1S | Livestock water intake for milk (L/day) | not used | 1.600E402 | —-— | LWI6
RO19 | Livestock soil intake {kg/day) | not used | 5.000E-01 | ——— | nsz
R019 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E~04 | -— | MLFD
R0O19% | Depth of soil mixing layer (m) | 1.500E-01 | 1.S00E-01 | ——— | oM
RO19 | Depth of roots (m) | not used | 9.000E-01 | —— | brOOT
R019 | Drinking water fraction from ground water | not used | 1.000E+00 | ——— | FeWoW
RO19 | Housshold water fraction from ground water | not used | 1.000E+00 | ——— | Fewng
R0O19 | Livestock water fraction from ground water | not used | 1.000E+00 | - | rewiw
R0O19 | Irrigation fraction from ground water | not used | 1.000E+00 | - | FGWIR

| l ! | l
R19B | Wet weight crop yield for Non-Leafy ({(kg/m**2} | not used | 7.000E-01 | e | vy
R19B | Wet weight crop yield for Leafy (kg/m**2} | not used | 1.500E+00 | ——— | wvizy
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(1)
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 | —— | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | — | TE(3)
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RESRAD, Version 6.4 T Limit = 180 days

06/29/200% 16:18

Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment — 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290501.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

f ; t i ;
R198 | Translocation Factor for Non-Leafy | not used | 1.000E-01 | -— | TIv(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | ——— | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | — | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | — | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | — | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | ——— | wraM

| ! I ! !
€14 | C-12 concentration in water {(g/cm**3) | not used | 2.000E-05 | —— ] Cl12WTR
€14 | C~12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | cracz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | ——— | csorn
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | —_— | carr
Cl4 | ¢~14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -— | oMc
C14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -— | EVSK
C14 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | —— | REVSN
C14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | m—— | avrGsa
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -—- | avres

! | ! | !
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR |  Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | — | STOR_T(2)
STOR |  Milk | 1.000E+0C | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E401 | 2.000E+01 | ——— | STOR_T (4)
STOR | Fish | 7.000E+00 | 7.000E+00 | —-— | sTOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -— | STOR_T(6)
STOR | Well water | 1.0008+00 | 1.000E+00 | —— | STOR T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | e | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | —— | STOR_T(9)

| | ! l |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | -— | FLOOR1
R021 | Bulk density of building foundation {(g/cm**3) | not used | 2.400E+00 | - | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | ——— | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | e | TPFL
ROZ1 | Volumetric water content of the cover material | not used | 5.000E-02 | - | pr2ocv
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | —— | PHZOFL
R021 | piffusion coefficient for radon gas (m/sec): ] | | ]
R021 | in cover material | not used | 2.000E-06 | e | DIFCV
R021 |  in foundation material | not used | 3.000E-07 | — | DIFFL
ro21 | in contaminated zone soil | not used | 2.000E-06 | — | pIFCcz
R021 | Radon vertical dimension of mixing {(m) | not used | 2.000E+00 | -— | BMIX
R021 | Average building air exchange rate (l/hr) | not used | 5.000E-01 | ——— | REXG
R021 | Height of the building (room) (m} | not used | 2.5008+00 | - | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -—- | Faz
RO21 | Building depth below greund surface (m) | not used |-1.000E+00 | ——— | pMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
ROZ1 | Emanating power of Rn-220 gas | not used | 1.500E-01 | —— | EMANA(2)

I | | ! !
TITL | Number of graphical time points | 32 | e ] —— | wers
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RESRAD, Version 6.4 T% Limit = 180 days 06/29/2008 16:18 Page
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C: \RESRADW_FAHILY\RESRAD\USERFILES\PBRF__OFF-SITE\OSZ90901 .RAD
Site-Specific Parameter Summary {continued)
| |  User | ] Used by RESRAD | Parameter
Menu | Parameter | Imput | Default | (If different from user input) | Name
f f ; ; f
TITL | Maximum pumber of integration points for dose | 17 | —— | — | LyMax
TITL | Maximum number of integration points for risk ] 1 | s | ——— | Kymax
1 H 4 I ]
Summary of Pathway Selections
Pathway | User Selection
T
1 -~ external gamma | active
2 -~ inhalation (w/o radon) | active
3 -- plant ingestion ] suppressed
4 -- meat ingestion ] suppressed
5 -- milk ingestion ] suppressed
6 -— aguatic foods | suppressed
7 -~ drinking water | suppressed
8 -~ goil ingestion | active
9 -~ radon ] suppressed
Find peak pathway doses ] active
|
Attachement 4-1 RESRAD Case Run Reports for Alternative Page 9 of 214
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RESRAD, Version 6.4

Summary : Alternate Brookside Resident Dose Assessment unit Cs-~137 Dose Assessment - & in

Contaminated Zone

T3 Limit = 180 days 06/29/2009 16:18 Page 8

File t Ct \RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\062 90901 .RAD
Dimensions Initial Soil Concentrations, pCi/g
Area: 93.00 square meters Cs-137 1.000E+00

Thickness: 0.15 meters
Cover Depth: 0.00 meters

Basic

Total Mixture Sum M({t)

Total Dose TDOSE(t), mrem/yr
Radiation Dose Limit = 2.500E+01 mrem/yr

= Fraction of Basic Dose Limit Received at Time (t)

t {years): 0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 4.161E-01 4.056E~01 3.845E-01 0.000E+00
M{t}: 1.664E-02 1.622E-02 1.538E-02 O0.000E+00

Maximum TDOSE(t): 4.161E-01 mrem/yxr at t = 0.000E+00 years

Attachement 4-1

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index
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RESRAD, Version 6.4

T Limit = 180 days

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 6 in

06/29/2009 16:18 Page 9

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290901.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

BAs mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

Radon Plant

Milk Soil

Radio-

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract.

fract. mrem/yr fract.

Cs-137 4.160E-01 0.9999

2.745E-07 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 2,102E-05 0.0001

Total 4.160E-01 0.9999

2.745E-07 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.102E-05 0.0001

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Fiah

Water Dependent Pathways

Radon Plant

Milk 211l Pathways*

Radio~

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr

fract. mrem/yr fract.

Cs-137 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.161E-01 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.161E-01 1.0000

*Sum of all water independent and dependent pathways.

Attachement 4-1
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RESRAD, Version 6.4

T+ Limit = 180 days

06/29/2009 16:18 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290301.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic INPUL ...verevenrsnsnnnnenenns .
Total DOSE v incnrcrerensveasennssernanancas PR
Total RISk ..ot iiiiiirinnnncannannnn [
Dogse vs Pathway: Ground External ...........
Dose vs Pathway: Inhalation (w/o Radon) ....
Dose wvs Pathway: Radon (Water Ind.) ........
Dose vs Pathway: Plant (Water Ind.) ........
Dose vs Pathway: Meat (Water Ind.) ........
Dose vs Pathway: Milk (Water Ind.} ........
Dose vs Pathway: Soil Ingestion ............
Dose vs Pathway: Water Ingestion ...........
Dose vs Pathway: ¥Fish Ingestion ......... [N
Dose vs Pathway: Radon (Water Dep.) ....... .
Dose vs Pathway: Plant {(Water Dep.) ........
Dose vs Pathway: Meat (Water Dep.) ....... ha
boge vs Pathway: Milk {(Water Dep.} ........
Cumulative Probability Summary...............

Summary of dose at graphical times, reptition

Summary of dose at graphical times, reptition

Summary of dose at graphical times, reptition

Peak of the mean dose at graphical times.....

Correlation and Regression coefficients (if any).....
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RESRAD, Version 6.4 T4 Limit = 180 days

06/29/2009 16:18 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Cs~137 DosFile: C:\RESRAD__FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290901.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 16 93 186
2 THICKO HORMAL .152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .25 .125
Attachement 4-1 RESRAD Case Run Reports for Alternative

Brookside Resident Scenario, with index
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RESRAD,

Version 6.4

Probabilistic Total Dose Summary

T Limit = 180
Probabilistic results summary :
it Cs~137 DosFile: C:\RESRAD_F&&ILY\RESRAD\USERFILES\PBRF_OFF—SITE\06290901.RAD

Alternate Brookside Resident Dose Asseasment un~

days

06/25/2009 16:18

Nuclide Peak Peak DOSE(},t), mrem/yr
(3) Time Dose t= 0,.00E+00 1.00E+00 3.00E+00 1,00E+03
Cs~137
Min 0.00E+00 0.00E+00 0.00E+00 O.00E+00 O0.00E+00 0.00E+00
Max 0,00E+00 1.03E+00 1.03E+00 1.01F+00 9.60E~01 0.00E+00
Avg 0.00E+00 3.77E-01 3.77E-01 3.67E~01 3.48E-01 0.00E+00
std 0.00E4+00 2.16E-01 2.16E~01 2.11E~-01 2.01E-01 O0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 1.03E+00 1.03E+00 1.01E+00 9.60E-01 0.00E+00
Avg 0.00E400 3.77E-01 3.77E-01 3.67E-01 3.48E-~01 0.00E+00
std 0.00E+00 2.16E-01 2.16E-01 2.11E~01 2,01E-01 O0.00E+00

FALL is total dose

Attachement 4-1

summed for all nuclides.
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RESRAD, Version 6.4

T Limit = 180 days

06/29/2009 16:18 Page 5

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06230901.RAD

Probabilistic Dose vs Pathway(i):

Nuclide DOSE(i,3,t), mrem/yr
(4)  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs=137
Min 0.00E+00 0.00E+00 O0.00E+00 0.0CE+00
Max 1.03+00 1.01E+00 9.60E-01 0.00E+00
Avg 3.77E~01 3.67E~01 3.48E~01 0.00E+00
Std 2.16E~01 2.11E-01 2.01E~01 0.00E+00
ZALL
Min 0.00E+00 O.0D0E+00 O0.00E+00 0.00E+00
Max 1.03E+00 1.01E+00 9.60E-01 0.00E+00
Avg 3,77E~-01 3.67E-01 3.48E-01 O0.00E+00
Std 2.168-01 2.11E~-01 2.01E-01 0.00E+00

Ground External

TALL is total pathway dose summed for all nuclides.

Attachement 4-1
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RESRAD, Version 6.4

T Limit = 180 days

06/29/2008 16:18 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs~137 DosFile: C:\RESRAD_?%HILY\RESRAD\USERFILES\PBRF_OFF—SITE\GGZSQSOI.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
0.050 1.40E-02 1.378~02 1.18E-02 0.00E+00
0.075 4,69E-02 4.53E-02 4.21E-02 0.00E+00
0.100 8.63E~-02 B8.39E~02 6.51E-02 0.00E+00
0.125 1.21E-01 1.17E~01 1.09E-01 O0.00E+00
0.150 1.49E-01 1.41E-01 1.29E-01 0.00E+00
0.175 1.69E-01 1.64E-01 1.51E-01 0.00E+00
0.200 1.79E-01 1.71E-01 1.60E-01 O0.00E+00
0.225 1.95E-01 1.88E-01 1,75E-01 0.00E+00
0.250 2.118-01 2.03E~01 1,88E-01 O0.00E+00
0.275 2.24E~01 2.18E~01 2.05E-01 0.00E+00
0.300 2.43E-01 2.33E-01 2.21E-01 0.00E+00
0.325 2.598~01 2.52E-01 2.36E-01 0.00E+00
0.350 2.73E-01 2.65E~01 2.52E-01 0.00E+00
0.375 2.90E-01 2.81E~01 2.65E-01 0.00E+00
0.400 3.06E-01 2.96E~01 2.81E~01 0.00E+00
0.425 3.24E-01 3.15E-01 2.98E-01 0.00E+00
0.450 3.42E-01 3.33E-01 3.17E-01 0.00E+00
0.475 3.59g~-01 3.49E-01 3.28E-01 0.00E+00
0.500 3.78E-01 3.69E-01 3.50E-01 0.00E+00
0.525 3.82E-01 3.73E~01 3.55E-01 0.00E+00
0.550 4.00E~-01 3.87E~01 3.67E~01 0.00E+00
0.575 4.156-01 4.01E~01 3.79E-01 0.00E+00
0.600 4.398~01 4.26E-01 4.04E-01 0.00E+00
0.625 4.48E-01 4.37E-01 4.16E~01 0.00E+00
0.650 4.67E-01 4.56E~01 4.34E-01 0.00E+00
0.675 4,.90E~01 4.76E~-01 4.51E~-01 0.00E+00
0.700 5.03E-01 4.91E~-01 4.64E~01 0.00E+00
0,725 5.22B-01 5.10E-01 4.85E-01 0.00E+00
0.750 5.40E-01 5.27E-01 4,98E-01 0.00E+Q0Q
0.775 5.47E-01 5.32E-01 5.06E~01 0.00E+00
0.800 5.75E-01 5.61E-01 5.33E-01 0.00E+00
0.825 5.87E-01 5.73E~01 5.47E-01 0.00E+00
0.850 6,02E8-01 5.86E-01 5.57E-01 0.00E+00
0.875 6.27E-01 6.11E~01 5.81E-01 0.00E+00
0.300 6.73E-01 6.56E-01 6.24E-~01 0.00E400
0.9825 7.03E-01 6.83E-01 §.51E-01 0.00B+00
0.950 7.268-01 7.08E~-01 &.75E~01 0.00E+00
0.975 7.86E-01 7.64E~01 7.21E-01 0.00E+00
1.000 1.03E+00 1.01E+00 9.60E-01 0.00E+00

Attachement 4-1
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RESRAD Regression and Correlation ocutput 06/29/09 16:18 Page: Coef 6

Title : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - & in

Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290901.RAD

Coefficients for peak All Pathways Dose

Coefficient =

It

Repetition

PCC SRC PRCC SRRC

Description of Probabilistic Variable

S8ig Coeff Sig Coeff Sig Coeff Sig Coeff

Area of contaminated zone 4 0.21 4 0.086 4 0.11 4 0.04
Thickness of contaminated zone 2 0.81 2 0.41 2 0.74 2 0.37
Density of contaminated zone 3 0.25 3 0.08 3 0.26 3 0.09
Indoor time fraction 1 0.95 1 0.86 1 0.93 1 0.85
R-SQUARE 0.91 0.91 0.89 0.89

~-Rank is set to zero if the dose is zero or the correlation matrix is singular.

~-R~SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent wvariables,

Attachement 4-1 RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index
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iESRAD, Version 6.4

T Limit = 180 days 06/29/2009 15:40 Page 1

‘robabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Cs~137 DosFile: C:\RESRAD_F&HILY\RESRAD\USERFILES\?BRF_OFF“SITE\O6290902.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncextainty Analysis Results

Probabilistic Input ......ovvvrvnnnconans Cher e 2
TOLALl DOBE sevvernnsvevonensavanannanesarnsosssanenny 3
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Dose vs Pathway: Ground External ..........ccvievvnnn 5
Dose vs Pathway: Inhalation {w/o Radon) ............ [
Dose vs Pathway: Radon (Water Ind.) ..........ccav.n. 7
Dose ws Pathway: Plant (Water Ind.) .......c...uveun 8
Dogse vs Pathway: Meat (Water Ind.) ..........uvnns . 9
Dose vs Pathway: Milk (Water Ind.) ......ccveivaens 10
Dose vs Pathway: Soil Ingestion ...vvvieccnneroavans 11
Dose vs Pathway: Water Ingestion ..........covvvuunns 12
Dose vs Pathway: Fish Ingestion ..........uvevinnnnn 13
Dose vs Pathway: Radon (Water Dep.} ....... hhr e 14
Dose vs Pathway: Plant (Water Dep.) .......cconerenoe 15
Dose ws Pathway: Meat (Water Dep.) ..... e 16
Dose vs Pathway: Milk (Water Dep.} .......... P 17
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Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............. 22
Correlation and Regression coefficients (if any)..... 23

Attachement 4-1

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 18 of 214



RESRAD, Version 6.4

T Limit = 180 days

06/29/2009 15:40 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs~-137 DosFile: C:\RESRAD“FMILY\RESRAD\USERFILES\?BRF_OE‘F—SITE\O6290902.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 ARER TRIANGULAR a6 93 186
2 THICKO NORMAL 225 .114
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAT, .25 .125
5 COVERO NORMAL .152 .076

Attachement 4-1
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 15:40 Page 3
Prcbabilistic results summary : Alternate Brookside Resident Dose Assessment un-~
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290902.RAD

Probabilistic Total Dose Summary

Nuclide Peak Peak DOSE(j,t}, mrem/yr
(1) Time Dose t= 0.00E+00 1,.00E+00 3.008+00 1.00E+03
Cs~137

Min  0.00E+00 0.00E+00  0.00E+B0 0.00E4+00 0.00E+00 0.00E+00
Max  0.00E+00 6.65E~01  6.65E-01 6.498-01 6.16E-01 0.00E+00
Avg  0.00E+00 8.82E-02  §.82E-02 8.71E-02 8.52E-02 0.00E+00
std  0,00E400 1.09E-01  1.09E-01 1.08E-01 1.04E-01 0.00E+00
TALL
Min  0.00E+00 0.00E+00  0.00E+D0 0.00E+00 0.0CE+00 0.COE+00
Max  0.00E+00 6.65E-01  6.65E-01 6.49E-01 6.16E-01 0.00E+00
Avg  0.00E+00 8.82E-02  §.82E~-02 8.71E~02 8.52E-02 0.00E+00
std  0.00E+00 1.09E-01  1.09E-01 1.08E-01 1.04E-01 0.00E+00

JALL is total dose summed for all nuclides.
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AESRAD, Version 6.4

T3 Limit = 180 days

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in

06/29/2009 15:40 Page 1

rile : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290902.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor {and Related) Parameter Summary ... 2
Site-Specific Parameter SUMMAXY ...cterruersnenvonsnsanonn 3
Summary of Pathway Selections .......c.ieveivirruennnernnens 7
Contaminated Zone and Total Dose Summary Seesaresanes 8
Total Dose Components
Time = 0.000B+00 ....... N 9
Time = 1.000B+00 ... on.iruiiinnninincrrnnnonecnassnns 10
Time = 3.000E+00 ...... [P beeese Cbe e sbes 11
Time = 1.000B+03 ..o iiniiiiianreatnnrernnns 12
Dose/Source Ratios Summed Over All Pathways .......cesssan 13
Single Radionuclide So0il Guidelines ...........cvvuueresnn 13
Dose Per Nuclide Summed Over All Pathways et e . 14
Soil Concentration Per Nuclide ............ccvnannn e 14
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ESRAD, Version 6.4

T Limit = 180 days

06/29/2009 15:40 Page

2

summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
rile : Cr \RESRAD_‘FBMILY\RESRAD\USERFILES\PBRF_OFF—SITE\06290902 .RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11
| | Curremt | Base | Parameter
Menu | Parameter | value$4 | Caser | Name
} } } }
2-1 | DCF's for external ground radiation, (mrem/yr}/(pCi/qg) | ] |
A-1 | Ba-137m (Source: FGR 12) | 3.606E+00 | 3.606E+00 | DCF1{ 1)
A-1 | Cs~137  (Source: FGR 12) | 7.510E-04 | 7.510E-04 | DCPL({ 2}
i ! I |
B-1 | Dose conversion factors for inhalation, mrem/pCi: ] | |
B-1 | Cs-137+D | 3.190E-05 | 3.190E-05 | DCF2¢ 1)
f I ! l
D-1 | Dose conversion factors for ingestion, mrem/pCi: j | |
D~1 | Cs-137+D | 5.000E-05 [ 5.000E-05 | DCF3( 1)
| I i l
D-34 | Food transfer factors: | | |
D-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF({ 1,1)
D-34 | Cs~137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF({ 1,2)
D-34 | Cs~137+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) | 8.000E-03 | 8.000E~03 | RTF({ 1,3
| l ! l
p-5 | Bioaccumulation factors, fresh water, L/kg: | | ]
D-5 | Cs-1374D , fish | 2.000E+03 | 2.000E+03 | BIOFAC(
D-5 | Cs-137+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC(
i i i L

#For DCF1(xxx) only,

factors are for infinite depth & area.

*Bage Case means Default.Lib w/o Associate Nuclide contributions.
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{BSRAD,

Version 6.4 T3 Limit = 180 days

06/29/2009 15:40 Page 3

ummary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in

vile : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230902.RAD
Site-Specific Parameter Summary

] |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

t } t — t
RO11 | Area of contaminated zone (m**2) | 8.300E+01 | 1.000E+04 | — | aRrEa
RO11 | Thickness of contaminated zone (m} | 2.290E-01 | 2.000E+00 | ——— | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | LCzZPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3,000E+01 | e | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | — | T
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | — | T( 2y
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —— | T(3)
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | ——— | TC 4
RO11 | Times for calculations (yr) | not used | 3.000E+01 | —— | ¢ 5)
RO11 | Times for calculations (yr} | not used | 1.000E+02 | —— | T &
RO11 | Times for calculations (yr) | not used | 3.000E+02 | -— j e
RO11 | Times for calculations (yr) } not used | 1.000E+03 | — | (8
R011 | Times for calculations (yr) | not used | 0.000E+00 | —— | T 9)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | — | T(10)

I i i | I
RO12 | Initial principal radiomuclide (pCi/g): Cs-137 | 1.000E+00 | 0.000E+00 | — | s1(1)
R012 | Concentration in groundwater  (pCi/L): Cs~137 | not used | 0.000E+00 | - | wic 1)

| ! I | I
RO13 | Cover depth (m) | 1.520E-01 | 0.000E+00 | —— | COVERO
RO13 | Density of cover material {g/cm**3) | 1.500E+00 | 1.S00E+00 | —- | DENSCV
R013 | Cover depth erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | e | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.522E+00 | 1.500E+00 | —— | DENSCzZ
R013 | Contaminated zone erosion rate (m/yr) [ 1.000E~03 | 1.000E-03 | — | vcz
R013 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | —— | TeCc2
RO13 | Contaminated zone field capacity | 2.0008-01 | 2.000E-01 | —— | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.7008+02 | 1.000E+01 | - | HCCZ
R013 | Contaminated zone b parameter | 7.120E4+00 | 5.300E+00 | -— | BCZ
R0O13 | Average annual wind speed (m/sec) | 2.0008+00 | 2.000E+00 | - | wino
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
RO13 | Evapotranspiration coefficient | 5.000B~01 | 5.000E-01 | - | EVAPTR
R013 | Precipitation (m/yr) | 8.600E~01 | 1.000E+00 | -— | PRECIP
RO13 | Irrigation {m/yr} | 1.040E+00 | 2.000E-01 | - | R
RO13 | Irrigation mode | overhead | overhead | — | 1DITCH
RO13 | Runoff coefficient | 3.000E-01 | 2.000E~01 | ——— | RUNGFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | — | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | ——— | EPS

! ! ! ! !
RO14 | Density of saturated zome (g/cm**3) | not used | 1.500E+00 | ——— | pENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | —-— | resz
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | ——— | EPSZ
RO14 | Saturated zone field capacity | not used | 2.000E-01 | -— | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | - | HCsz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | —— | Hewr
R0O14 | Saturated zone b parameter | not used | 5.300E+00 | - | BSz
RO14 | Water table drop rate (m/yr} | not used | 1.000E-03 | —-— | vwr
RO14 | Well pump intake depth (m below water table)} | not used | 1.000E+01 | ——— | Dwiswr
RO14 | Model: Nondispersion {ND) or Mass-Balance (MB) | not used | ND | — | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | ve

| I I | I
RO15 | Number of unsaturated zone strata | not used | 1 ! — | Ns
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ESRAD, Version 6.4 T Limit = 180 days 06/29/2009 15:40 Page 4
Jummary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 9 in
vile : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230%02.RAD
Site-Specific Parameter Summary {(continued)

| | User | | Used by RESRAD | Parametsr
Menu | Parameter |  Input | Default | (If different from user input) | Name

1 } } } }
R015 | Unsat. zome 1, thickness {(m} | not used | 4.000E+00 | —-—— | B(L)
RO15 | Unsat. zone 1, soil density (g/cm**3}) | not used | 1.500E+00 | — | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | -— | TRUZ(1)
R0O15 | unsat. zone 1, effective porosity | not used | 2.000E-01 | ——— | EPUZ(1)
ROL5 | Unsat. zone 1, field capacity | mot used | 2.000E-01 | —_— | Feuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | ——— | BUZ (1)
R0O15 | Unsat. zone 1, hydraulic conductivity {(m/yr) | not used | 1.000E+01 | ——— | meoz (1)

| ! f | l
RO16 | Distribution coefficients for Cs-137 | ] | |
RO16 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | —— | peRuUcCc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 4.600E+03 | ——— | bewucu( 1,1)
RO16 | Saturated zone (cm**3/g) | not used | 4.600E+03 | -— | peNucs (1)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.121E-04 | ALEACH( 1)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

| I l ! I
RO17 | Inhalation rate {m**3/yr) | 8.400E+03 | 8.400E+03 | — | INHALR
R017 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | —— | MLINH
R017 | Exposure duration | 1.000E+00 | 3.000E+01 | -— | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | sarF3
RO17 | Shielding factor, external gamma | 7.000E-01 | 7.000E-D1 | ——— | sur1
RO17 | Fraction of time spent indoors | 2.5008~01 | 5.000E-01 | ——— | FIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E~01 | — | FOTD
RO17 | Shape factor flag, external gamma | 1.0008+00 | 1.000E+00 | >0 shows circular AREA. | s
RO17 | Radii of shape factor array {used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD_SHAPE( 1)
RO17 |  Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | — | RAD_SHAPE( 3)
R0O17 | Outer annular radius {(m}, ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
R0O17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | ——— | RAD_SHAPE{ 5)
RO17 | Outer annular radius (m), ring &: | not used | 0.000E+00 | o | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | ——— | RAD_SHAPE( 7)
R0O17 | Outer annular radius (m), ring B8: | not used | 0.000E+00 | ——- | RAD_SHAPE( B)
R017 | Outer amnular radius (m), ring 9: | not used | 0.00DE+00 | ——— | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD_SHAPE(10)
RO17 | Outer annular radius {(m), ring 11: | not used | 0.000E+00 | —— | RAD_SHAPE (11)
RO17 | Outer annular radius (m}, ring 12: | not used | 0.000E+00 | -— | RAD_SHAPE(12)

I | I I |
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{ESRAD, Version 6.4 T Limit = 180 days 06/29/2009 15:40 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - 9 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF~SITE\06290502.RAD

Site-Specific Parameter Summary {(continued)

| | User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Nanme

; f ; f t
R017 | Fractions of annular areas within AREA: | | | i
ROL7 | Ring 1 | not used | 1.000E+00 | e | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | _— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 |} -—— | FrRaca( 3)
RO17 | Ring 4 | not used | 0.000E+00 | — | FRaca( 4)
R0O17 | Ring 5 | not used | 0.000E+00 | ——— | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | —— | FRACA( 6)
®017 | Ring 7 | not used | 0.000E+00 | —— | FRACA( T)
R0O17 | Ring 8 | not used | 0.000E+00 | ——— | FRACA({ 8)
RO17 | Ring 9 | not used | 0.000E+00 | —— | FRACA( 9}
RO17 | Ring 10 | not used | 0.000B+00 | - | FRACA(10)
R017 | Ring 11 | not used | 0.000E+00 | —— | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -— | FrRACA{(12)

I l I i |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -—— | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ——— | pIET(2}
RO18 | Milk consumption {(L/yr) | not used | 9.200E+01 | -— | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——— | DIET(4)
RO18 | Fish consumption (kg/yr} | not used | 5.400E+00 | —— | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 ] ——— | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | -— | soin
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 f{ —— | pw
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | — | Fow
R018 | Contamination fraction of household water | not used | 1.000E+00 | ——— | FHHW
R0O18 | Contamination fraction of livestock water | not used | 1.000E+00 | ——— | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 |} ——— | Firw
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | — | FrRS
R018 | Contamination fraction of plant food | not used |[-1 1 ——— | FPLANT
RO18 | Contaminationm fraction of meat | not usea |-1 ] - | FMEAT
R018 | Contamination fraction of milk | not used |-1 l —— | eMILK

l | | | I
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | ——— | nFIs
RO19 | Livestock fodder intake for milk (kg/day} | not used | 5.500E+01 } -—- | LFI6
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | —— | LW15
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | Lwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | ——— | Ls1
RO1S | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.5008~01 | 1.500E~01 | —— | DM
R019 | Depth of roots (m) | not used | 9.000E~01 | — | DROOT
RO1S | Drinking water fraction from ground water | not used | 1.000E+00 | - | FGHDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | -— | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | ——— | PGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 |} -— | FGWIR

I | I I |
R198 | Wet weight crop yield for Non-Leafy (kg/m**2)} | not used | 7.000E-01 ] — | yv()
R19B | Wet weight crop yield for Leafy {(kg/m**2) | not used | 1.500E+00 | —-— | ¥v(2)
RISB | Wet weight crop yield for Fodder (kg /m**2) | not used | 1.100E+00 | —_— | Y3y
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | —— | TE(1)
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 } —— | TE(2}
R19B | Growing Season for Fodder {years) | not used | B.000E-02 | —— | TE(3)
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iESRAD, Version 6.4

T+ Limit = 180 days 06/29/2009

15:40 Prage 6

summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 9 in
File ¢ C:\RESRAD FAMILY \RESRAD\USERFILES\}?BRF-OFF'SITE\O 6290902 ,RAD
Site-Specific Parameter Summary (continued)

} |  User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

t - + 1 }
R19B | Translocation Factor for HNon-Leafy | not used | 1.000E-01 | —— | TIV(l)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | —— | TIv(2)
R19B | Tramslocation Factor for Fodder | not used | 1.000E+00 | — | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | ——— | RORY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —— | RDRY{3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 } e | RWET (1}
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 |} - | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | — | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | — ] WLAM

! | | i !
Cl14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 } e | Cl2wTr
Cl4 | C-12 concentration in contaminated soil (g/9) | not used | 3.000E-02 | -— | cizcz
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 } - | cso1L
C14 | Fraction of vegetation carbon from air | not used | 9.800E-01 | — | cAIR
C14 | Cc-14 evasion layer thickness in soil {(m) | not used | 3.000E-01 | e | pMc
Cl4 | €-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | —— | EVSK
Ccl4 | €-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | ——— | REVSK
C14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | — | avrge
C14 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -—- | avees

! | [ I I
STOR | Storage times of contaminated foodstuffs (days): | | ] ]
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | sTOR T (1)
STOR | Leafy wegetables | 1.000E+00 | 1.000E+00 | ——— | STOR T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | —— | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | —— | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | —— | 8TOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | - | STOR_T (6)
STOR | Well water | 1.0008+00 | 1.000E+0D | ——= | STOR_T(7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 } — | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

| | I | |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | -—— | FLOOR1
R0O21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | —— | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 } ——— | TRCV
R0O21 | Total porosity of the building foundation | not used | 1.000E-01 | ——— | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | —— | pH20OCV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | ! |
R021 | im cover material j not used | 2.000E-06 | - | pIFCV
R021 | in foundation material | not used | 3.000E~07 | ——— | DIFFL
R021 |  in contaminated zonme soil | not used | 2.000E-06 | - | pIFCz
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | —— | EMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | - | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | ——— | HRM
RO21 | Building interior area factor | not used |} 0.000E+00 | - | Fax
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | ——— | pMFL
R0O21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA (1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | —— | EMANA(2)

| | i 1 |
TITL | Number of graphical time points [ 32 | - ] —— | uers
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[ESRAD, Version 6.4

T Limit = 180 days 06/29/2009 15:40 Page 7

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
File ¢ C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290902.RAD
Site-Specific Parameter Summary (continued)

] | User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

L ! 1 L ]

T T T T T
TITL | Maximum number of integration points for dose | 17 j —— ] ——— | nymax
TITL | Maximum number of integration points for risk i 1 | —— | ——— | KyMax

i i 3

i

Summary of Pathway Selections

Pathway

User Selection

-- external gamma

T

I

—-- inhalation (w/o radon) |

-— plant ingestion
-- meat ingestion
milk ingestion
-- aquatic foods
-~ drinking water

-- 80il ingestion

W OoW N U s W N
i
1

-~ radon

g
g.
o

peak pathway doses

!

I
l
!
l
!
l
I

active

active
suppressed
suppressed
suppressed
suppressed
suppressed

active
suppressed

active
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RESRAD, Version 6.4 Th Limit = 180 days 06/29/2009 15:40 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06250902.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area; $3.00 square meters Cs-137 1.000E+00
Thickness: 0.23 meters
Cover Depth: 0.15 meters

Total Dose TDOSE({t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M{t) = Fracticon of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 6.081E~-02 6.034E-02 5.921E-02 0.000E+00
M{t): 2.436E-03 2.414E-03 2.368E-03 0.000E+00

Maximum TDOSE(t): 6.0931E-02 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

T4 Limit = 180 days

06/29/2009

15:40 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 9 in

File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290%02.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = (.000E+00 years
Water Independent Pathways {(Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk 8oil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

Cs-137 6.091E-02 1.0000 O0.000E+0C0 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total 6.091E-02 1.0000 ¢0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Ruclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

Cs-137 0.000E+0Q0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

6.091E-02 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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RESRAD,

Probabilistic Dose vs Pathway(i):

Version 6.4 T Limit = 180 days
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\(06290902.RAD

Ground External

Nuclide DOSE(i,3,t), mrem/yr
(&} t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs~137
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 6.65E-01 6.49E-01 6.16E-01 0.00E+00
Avg 8.82E-02 8.71E-02 8.52E-02 0.00E+00
Std 1.09E-01 1.08E-01 1.04E-01 0.00E+00
TALL
Min 0.00E+00 O0.00E+00 O0.00E+00 0.00E+00
Max 6.65E-01 6.49E~-01 &.16E-01 O.00E+00
Avg 8.82E-02 8.71E-02 8.52E-02 O0.00E+00
Std 1.09e-01 1.08E-01 1.04E-01 0.00E+00

5ALL is total pathway dose summed for all nuclides.

Attachement 4-1

06/29/2009 15:40 Page 5

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 30 of 214



RESRAD, Version 6.4
Probabilistic results summary

Tt Limit =

180 days
: Alternate Broockside Resident Dose Assessment un-

06/29/2009 15:40 Page 18

it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06230902.RAD
Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= 0,00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 0.00E+00 O0.0OE+00
0.050 0.00E+00 O0.00E+00 0.COCE+00 0.00E+00
0.075 3.49E~03 3.46E-03 3.398E-03 0.00E+00
0.100 6.148-03 6.08E~03 5.97E~03 0.00E+00
0.125 8.90E~03 #8.81E-03 8.65E-03 0.00E+00
0.150 9.92E-03 9.82E-03 9.64E~03 0.00E+00
0.175 1.228-02 1.21E-02 1.19E-02 0.00E+00
0.200 1.388-02 1.36E-02 1.34E-02 0.00E+Q0
0.225 1.57E~02 1.55E-02 1.50E~02 0.00E+00
0.250 1.91E-02 1.88E-02 1.85E-02 0.00E+00
0.275 2.05E-02 2.02E~02 1.98E-02 0.00E+00
0.300 2.23E-02 2.21E-02 2.17E-02 O0.00E+00
0.325 2.62E-02 2.60E-02 2.55E-02 0.00E+00
0.350 2.81E~02 2.78E-02 2.73E-02 0.00E+00
0.375 2.93E-02 2.90E-02 2.85E-02 O0.00E+00
0.400 3.08E~02 3.05E-02 2.99E-02 0.00E+00
0.425 3.41E~02 3.378~02 3,31E-02 O0.00E+00
0.450 3.88E~02 3.84E-02 3.778-02 0.00E+00
0.475 4.29E~02 4.25E-02 4.17E-02 0.00E+00
0.500 4.58E~-02 4.54E-02 4.45E-02 0.00E+00
0.525 5.14E-02 5.10E-02 5.00E-02 0.00E+00
0.550 5.62E-02 5.55E-02 5.42E-02 0.00E+00
0.575 6.20E-02 6.15E-02 6.03E-02 0.00E+00
0.600 6.54E-02 6.47E~02 6.35E-02 O0.00E+00
0.625 7.25E-02 7.18E-02 7.05E-02 0.00E+00
0.650 8.08E-02 8.00E~-02 7.85E-02 0.00E+00
0.675 8.64E-02 8.56E-02 8.40E-02 O0.00E+00
0.700 9.29E-02 9.20E-02 9.03E-02 0.00E+00
0.725 1.02E~01 1.01E-01 9.92E-02 0.00E+00
0.750 1.13E-01 1.128-01 1.10E-01 O0.0GOE+00
0.775 1,28E-01 1.26E~01 1.24E-01 0.00E+00
0.800 1.45E~01 1.44E-01 1.41E-01 O0.00E+00
0.825 1.56E-01 1.54E-01 1.51E-01 0.00E+00
0.850 1.698~01 1.68E-01 1.658-01 0.00E+00
0.875 2.04E-01 2.02E~01 1.98E-01 0.06E+00
0.900 2.32E~01 2.30E-01 2.25E-01 0.00E+00
0.925 2.46E-01 2.43E-01 2.39E-01 O0O.00E+00
0.950 3.38E~01 3.35E-01 3,29E-01 0.00E+00
0.975 4.16E~01 4.06E~01 3.92E-01 O0.00E+00
1.000 6.65E~01 6.49E-01 6.16E-01 0.00E+00
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RESRAD Regression and Corrslation output 06/29/09 15:40 Page: Coef 1

2

Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
Input File : C:\RESRAD_FAMILY\RESRAD\USERE’ILES\PBRF_OFF—SITE\OSZ90902.RAD

Coefficients for peak of mean dose time Dose

Coefficient = BPCC SRC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic Variable Sig Coeff Sig Coeff Sig Coeff Sig Coeff
Area of contaminated zone 4 0.08 4 0.05 5 0.06 5 0.03
Thickness of contaminated zone 3 0.25 3 0.15 3 0.37 3 0.18
Density of contaminated zone 5 0.04 5 0.02 4 0.10 4 0.04
Indoor time fraction 2 0.53 2 0.35 2 0.73 2 0.48
Cover depth 1 -0.80 1 ~0.75 1 -0.85 1-0.74
R~SQUARE 0.69 0.69 0.80 0.80
-Rank is set to zero if the dose is zero or the correlation matrix is singunlar,
~R~SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the
variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T¥ Limit = 180 days 06/29/2009 16:56 Page
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 9 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290903.RAD
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RESRAD, Version 6.4 T4 Limit = 180 days 06/29/2009 16:56 Page 2

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\(06290903.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

] | current | Base | Parameter
Menu | Parameter |  value# | Case* | Name
i f f }
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | |
a-1 | Ba-13Tm (Source: FGR 12) | 3.606E+00 | 3.606E+00 | DCF1{ 1)
a-1 | €s~137  (Source: FGR 12} | 7.510E-04 | 7.510E-04 | DCF1{( 2)
| ! I !
B-1 | Dose conversion factors for inhalation, mrem/pCi: | ] |
B-1 |} Cs-137+D | 3.190E-05 | 3.1908-05 | DCF2( 1)
! I | |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Cs3~-137+D | 5.000E-05 | 5.000E-05 | DCF3{ 1)
| ! I !
D-34 | Food transfer factors: | ] |
pD-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E~02 | RTF{ 1,1)
D-34 | Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF({ 1,2)
D-34 | Cs~137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000E-03 | 8.000E-03 | RTF( 1,3)
l l | I
D-5 | Biocaccumulation factors, fresh water, L/kg: | | ]
p-5 | Cs-137+D , fish | 2.000E+03 | 2.000E+03 | BIOFAC(
b-5 | Cs=1374D , crustacea and mollusks | 1.600E+02 | 1.000E+02 | BIOFAC({
) i 1

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4 Td Limit = 180 days 06/29/2009% 16:56 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF‘SITE\O62 90903.RAD
Site-Specific Parameter Summary

i ] User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

; ; f } |
RO11 | Area of contaminated zone (m**2) | 9.3008+01 | 1.000E+04 | ——— | area
RO11 | Thickness of contaminated zone (m) | 2.290E~01 | 2.000E+00 | - | THICKO
R0O11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | 1CzPAQ
R011 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | —— | BRDL
R011 | Time since placement of material (yx) | 0.000E+00 | 0.000E+00 | -—— | TI
RO11 | Times for calculations (yr}) | 1.000E+00 | 1.000E+00 | ——— | T( 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —— ] T 3)
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | - | T¢ 4
RO11 | Times for calculations (yr) | not used | 3.000E+01 | —— | T 5}
R0O11 | Times for calculations (yr} | not used | 1.000E+02 | ——— | T{ 6)
R011 | Times for calculations (yr) | not used | 3.000E+02 | ——— | T
RO11 | Times for calculations (yr) | not used | 1.000E+03 | — | 7t 8
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | Tt 9
RO1l | Times for calculatioms (yr) | not used | 0.00D0E+00 |] —— | T(10)

[ l I | !

R0O12 | Imitial principal radionuclide (pCi/g}: €s-137 | 1.000E+00 | 0.000E+00 | —-— | s1()
RO12 | Concentration in groundwater  (pCi/L): Cs-137 | not used | 0.000E+00 | -— | wi¢ 1)
l I | i !

RO13 | Cover depth (m) | 3.810E-01 | 0.000E+00 |} o | COVERO
R013 | Density of cover material (g/cm**3) | 1.500E+00 | 1.500E+00 | ——- | DENSCV

RO13 | Cover depth erosion rate (m/yr) | 1.000E-03 | 1.000E~03 |} e | vev
R0O13 | Demsity of contaminated zone (g/cm**3) | 1.522E+00 | 1.3500E+00 | ——— | DENSCZ
RO13 | Contaminated zome erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | -—- | vez
R013 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | ——— | TeC2
R013 | Contaminated zone field capacity { 2.000E-01 | 2.000E-01 | ——— | FCCZ
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | — | scez
RO13 | Contaminated zome b parameter | 7.120E+00 | 5.300E+00 | —— | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -— | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -— | numip
R013 | Evapotranspiration ccefficient | 5.000E-01 | 5.000E-01 | e | EVAPTR
R0O13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E~01 | = | rRI
RO13 | Irrigation mode | overhead | overhead | - | IDITCH
R013 | Runoff coefficient | 3.000E~-01 | 2.000E~01 | ——— | RUNOFF
RO13 | Watershed area for nearby stream or pond {(m**2) | not used | 1.000E+06 | ——— | warea
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | —— | EPS

1 l | | I
RO14 | Density of saturated zone {(g/cm**3) | not used | 1.500E+00 | - | DENSAQ
R014 | Saturated zone total porosity | not used | 4.000E-01 | — | TPSZ
R0O14 | Saturated zone effective porosity | not used | 2.000E-01 | ——— | EPSZ
RO14 | Saturated zone field capacity | not used | 2.000E-01 | ——— | rcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | ——— | HCsz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | —— | Hewr
RO14 | Saturated zone b parameter | not used | 5.300E+00 | -— | BSZ
R014 | Water table drop rate (m/yr) | not used | 1.000E-03 | -—— | vwT
R014 | Well pump intake depth (m below water table) | not used | 1.000E+01 ] ——— | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | WD | — | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw
l I l | I
RO15 | Number of unsaturated zone strata | not used | 1 | -— | ns
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RESRAD, Version 6.4
Summary : Alternate Brookside Reslident Dose Assessment unit Cs~137 Dose Rssessment - 9 in

T Limit = 180 days

06/29/2009 16:56 Page 4

File v Ct \RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\O 6290903 .RAD
Site-Specific Parameter Summary {continued}

| | user | I Used by RESRAD | Parameter
Menu | Parameter ]  Input | Default | (If different from user input) | Name

f f } } +
RO15 | uUnsat. zone 1, thickness (m) | not used | 4.000E+00 | —— | H(1)
R015 | Unsat. zome 1, soil density (g/cm**3) | not used | 1.500E+00 |] ——— | pENsUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | — | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | —— | BPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | —— | Feuz (1)
R0O15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | —— | BUZ (1)
RO1S | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 |] — | HCUZ (1)

| ! ! ] {
RO16 | Distribution coefficients for Cs-137 | | ] ]
RO16 | Contaminated zone ({cm**3/g) | 4.600E+03 | 4.600E+03 | —— | pcwwec( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 4.600E+03 | -— | pcnucu( 1,1)
R016 | Saturated zone (cm**3/g) | not used | 4.600E+03 | —— | pewucs( 1)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.121E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.600E+00 | 0.000E+00 | not used | soLUBK({ 1)

| | | | !
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | — } INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E-04 | —— | MLINH
RO17 | Exposure duration | 1.0008+00 | 3.000E+01 | -—— | ED
R0O17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | suF3
R017 | shielding factor, external gamma | 7.000E~01 } 7.000E-01 | ——— | suF1
RO17 | Fraction of time spent indoors | 2.500E-01 | 5.000E-01 | -— | FIND
R017 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E-01 | ——— | roTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1}): | | I ]
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | —-— | RAD_SHAPE( 1}
R0O17 | Outer annular radius (m), ring 2: | not used | 7.071B+01 } -—— | RAD_SHAPE({ 2)
RO17 | Outer annular radius (m}, ring 3: | not used | 0.000E+00 | -— | RAD_SHAPE( 3}
R017 | Outer annular radius (m}, ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
R017 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | -— | RAD_SHAPE( 5)
R017 | Outer annular radius (m}, ring 6: | not used | 0.000E+00 | ——— | RAD_SHAPE{ 6)
R017 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | — | RAD_SHAPE( 7)
R017 | Outer annular radius {m), ring 8: | not used | 0.000E+00 | ——— | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | —— | RAD_SHAPE{ 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | ——— | RAD_SHAPE (10}
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -——— | RAD_SHAPE({11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE (12)

l l | I I
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 16:56 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
File 1 Ct \RESRAD_FAMILY\RESRAD\USBRFILES\PBRF_OFF~SITE\062 30903.RAD

Site-sSpecific Parameter Summary (continued)

| | User | i Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

: : : ; :
RO17 | Fractions of annular areas within AREA: ] | | ]
RO17 | Ring 1 | not used | 1.000E+00 | ——— | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | —— | FRACA( 2}
R017 | Ring 3 | not used | 0.000E+00 | ——— | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | ——— | FRACA({ &)
RO17 | Ring 5 | not used | 0.000B+00 | — | FRACA({ 5)
RO17 | Ring 6 | not used | 0.000E+00 | ——— | FRACA{ 6)
R017 | Ring 7 | not used | 0.000E+00 | -— | FRACA( 7}
RO17 | Ring 8 | not used | 0.000E+00 | ——— | FRACA( 8)
RO17 | Ring $ | not used | 0.000E+00 | — | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | -— } FrRaCca(1l)
RO17 | Ring 12 | not used | 0.000E+00 | - | FRACA ({12}

l l ! | |
RO18 | Fruits, vegetables and grain consumption (kg/yx) | not used | 1.600E+02 | ——— | pIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -— | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | ——— | DIET(3)
R018 | Meat and poultry consumption (kg/yr} | not used | 6.300E+01 | -— | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | - | DIET(5)
R0O18 | Other seafood consumption {kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | —— | soiL
R0O18 | Drinking water intake (L/yr} | not used | 5.100E+02 | ——— | pwi
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | — | row
RO18 | Contamination fraction of household water | not used | 1.000E+00 | o | FHEW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | e | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | -—— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | — | PR9
R018 | Contamination fraction of plant food | not used |-1 | —— | FPLANT
RO18 | Contamination fraction of meat | not used |-1 j - | FMEAT
R018 | Contamination fraction of milk | not used |-1 | —— | PMILK

I | l | |
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | —— | LF1s
R019 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | LFI6
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -— | w15
RO19 | Livestock water intake for milk (L/day)} | not used | 1.600B+02 | e | W16
R019 | Livestock soil intake (kg/day) | not used | 5.000E-01 | — | Ls1
RO19 | Mass loading for foliar deposition {g/m**3) | not used | 1.000E-04 | ——— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | -— | oM
R0O19 | Depth of roots (m) | not used | 9.000E-01 | ——— | DROOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 } —— | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHH
R0O18 | Livestock water fraction from ground water | not used | 1.000E+00 | — | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | —— | FGWIR

| [ ! I I
R19B | Wet weight crop yield for Non-Leafy {kg/m**2} | not used | 7.000E-01 | - | ¥Yvin
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | —— | vy
R19B | Wet weight crop yield for Fodder {kg/m**2) | not used | 1.100E+00 | - | ¥v(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | ——— | TE(L)
R19B | Growing Season for Leafy (years) | not used | 2.500E~01 |} - | TE(2)
R198B | Growing Season for Fodder {years) | not used | 8.000E-02 | ——— | TE(3)
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 16:56 Page 6
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
File H C:\RESRAD“FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\06290903.RAD
Site~Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

- ; : e :
R19B | Tramslocation Factor for Non-Leafy | not used | 1.000E-01 | — | TIV(D)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | -— | rIv(2)
R198B | Translocation Factor for Fodder | not used | 1.000E+00 | e | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | — | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -— | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | e | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RWET(L)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | — | RWET (2}
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | e | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -— | wLAM

| ! I J |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | —— } cizwrr
Cl14 | €-12 concentration in contaminated soil (g/g9) | not used | 3.000E-02 | ——— | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | —— | csorn
Cl14 | Fraction of vegetation carbon from air | not used | 9,800E-01 | ———— | caIr
Cl4 | C-14 evasion layer thickness in soil (m} | not used | 3.000E-01 | —_— | pMc
Cl4 | €-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -— | BVSN
€14 | €-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | —— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.0008-01 | - | AVFG4
€14 | Fraction of grain in milk cow feed | not used | 2.000E-01 | ——— | avees

I [ ! I !
STOR | Storage times of contaminated foodstuffs (days): | ] | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | - | STOR T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | ——— | sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | STOR_T (4}
STOR |  Fish | 7.000E+00 | 7.000E+00 | ——— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | o | STOR_T(6)
STOR | Well water | 1.0008+400 | 1.000E+00 | —— | STOR_T(7)
STOR | Surface water | 1.000E400 | 1.000E+00 | e | STOR_T (8}
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | ——— | STOR_T(9)

I | | I l
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | ——— | FLOORL
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | ——-— | DENSFL
R0O21 | Total porosity of the cover material | not used | 4.000B-01 | — | TECV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | — | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | - | pr2ocv
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | — | pH20FL
R021 | Diffusion coefficient for radon gas (m/sec): ] | | |
R021 |  in cover material | not used | 2.000E-06 | —— | pIFCV
R0O21 |  in foundation material | not used | 3.000E-07 | - | DIFFL
R021 |  in contaminated zone soil | not used | 2.000B-06 | ——— | pircz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | ——- | HMIX
R0Z1 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | — | REXG
R021 | Height of the building (room) {m} | not used | 2.500E+00 |} —— | HRM
R021 | Building interior area factor | not used | 0.000E+00 | ——— | FAI
RO21 | Building depth below ground surface (m) | not used |~1.000E+00 | -— | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | —— | EMANA(L)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -— | EMANA(2)

| ! l | |
TITL | Number of graphical time points i 32 | ——= ] ——— | NPTS
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RESRAD, Version 6.4 T3 Limit = 180 days 06/29/2009 16:56 Page 7
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in
File I o \RESRAD_FAMILY\RESP.AD\USERFILES\PBRF_OFF«SITE\06290903 .RAD

Site-Specific Parameter Summary (continued)

| | User i ] Used by RESRAD | Parameter
Menu | parameter | Input | Default | (If different from user input} | Name
| | ! I |
1 1 —+ 1 1
TITL | Maximum number of integration points for dose j 17 | — ] - | vymax
TITL | Maximum number of integration points for risk I 1 | w—— | - | KyMax
L 1 L. 3 i
Summary of Pathway Selections
Pathway | User Selection
]
t
1 -- external gamma | active
2 -~ inhalation (w/o radon) | active
3 -- plant ingestion | suppressed
4 -- meat ingestion i suppressed
5 -- milk ingestion ] suppressed
6 -- aquatic foods | suppressed
7 -~ drinking water | suppressed
8 -~ soil ingestion { active
9 -~ radon ] suppressed
Find peak pathway doses | active
L,
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RESRAD, Version 6.4 T3 Limit = 180 days 06/29/2008 16:56 Page 8

Summary : Alternate Brookside Resident Dose Agsessment unit Cs-137 Dose Assessment ~ 9 in

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230303.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 93.00 sguare meters Cs~137 1.000E+00
Thickness: 0.23 meters
Cover Depth: 0.38 meters

Total Dose TDOSE(t)}, mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.G00E+00 3.000E+00 1.000E+03
TDOSE(t): 2.330B~03 2.309E-03 2.266E-03 0.000E+00
M(t): 9.322E-05 9,235E-05 9.064E-05 0.000E+00

Maximum TDOSE({t): 2.330E-03 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

Tis Limit = 180 days 06/29/2009 16:56 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - 9 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06250903.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {(p)

Ground

Radio~

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Cs-137 2.330E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

Total  2.330E-03 1.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

Water

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Fish Radon Plant Meat Milk

0.000E+00 0.0000

All Pathways™*

Radio~
Nuclide mrem/yr fract.

rrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Cs-137 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+006 0.0000 0.000E+00 0.0000 O.000E+0Q0 0.0000 O0.000E+00 0.0000

2.330E~03 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

2.330E-03 1.0000
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RESRAD, Version 6.4
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un—
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290903.RAD
Table of Contents

T4 Limit = 180 days

06/29/2009 16:56 Page 1

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input .....c.ivevevnronnnosononn PR 2
Total DOSe .v.vsvvncannas PN Vrrevseasnsoscannes 3
Total RISK .uuviiiuiririennenvennrarsnoncnornsasssoans 4
Dose vs Pathway: Ground External e reteeiene s S
Dose vs Pathway: Inhalation (w/o Radon} ............ 6
Dose vs Pathway: Radon (Water Ind.) .....vvesennnnmnes . 7
Dose vs Pathway: Plant (Water Ind.) ....civrincovosns 8
Dose vs Pathway: Meat (Water Ind.) ............. ‘s 9
Deose vs Pathway: Milk (Water Ind.) ............c... 10
Dose vs Pathway: Soil Ingestion ...... e e 11
Dose vs Pathway: Water Ingestion ............ P 12
Dose vs Pathway: Fish Ingestion ........vcevvenenenn 13
Dose vs Pathway: Radon (Water DepP.) ...c.vunsanssses 14
Dose vg Pathway: Plant (Water Dep.) ......cevvvenens 15
Dose vs Pathway: Meat (Water Dep.)} ..evvevevesvnacey 16
Dose vs Pathway: Milk (Water Dep.) ............ Cene 17
Curulative Probability SUMmMATYY....c.ossoseencanasasan 18
Summary of dose at graphical times, reptition 1l..... 19
Summary of dose at graphical times, reptition 2..... 20
Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............. 22
Correlation and Regression ceoefficients (if any)..... 23
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RESRAD, Version 6.4 TH Limit = 180 days

06/29/2009 16:56 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un—
it Cs-137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\062%0903.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 46 93 186
2 THICKO NORMAL .229 .114
3 DENSC2Z TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .25 125
5 COVERO NORMAL .381 .191
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RESRAD,

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Cs-137 DogFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290903.RAD

version 6.4

Th Limit = 180 days

Probabilistic Total Dose Summary

06/29/2009 16:56 Page

Nuclide Peak Peak DOSE(j,t), mrem/yr
{3) Time Dose t= 0.008+00 1.00E+400 3.00E+00 1.00E+03
Cs~-137
Min 0.00E+00 O0.00E+00 0.00E+00 O.00E+00 0.00E+0C 0.0OE+00
Max 0.00E+00 6.48E-01 6.48E~01 6.31E~01 5.99E-01 4.84E-11
Avg 0.00E+00 2.50E-02 2.50E-02 2.46E-02 2.39E-02 6.52E-13
std 0.0CE+00 7.62E-02 7.62E-02 7.48E~02 7.20E-02Z 4.03E-12
TALL
Min 0.00E+00 0.00E+00 0.00B+00 O0.00E+00 0.00E+00 0.00E+00
Max Q.00E+00 6.48E-01 6.48E~01 6.31E-01 5,99E~01 4.84E-11
Avg 0.00E+00 2.50E-02 2.508-02 2,46E~02 2.39E-02 6.52E~13
3td 0.00E+00 7.62E-02 7.62E-02 7.48E-02 7.20E-02 4.038-12

TALL is total dose summed for all nuclides.
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RESRAD,

version 6.4

Probabilistic results summary
it Cs~137 DosFile: C:\RESRAD»FAMILY\RESRAD\USERFILES\PBRF;QFF—SITE\O6290903.RAD

Probabilistic Dose vs Pathway(i):

T2 Limit = 180 days

06/29/2009 16:56 Page 5

Alternate Brookside Resident Dose Assessment un-

Ground External

Nuclide pOSE(i,j,t), mrem/yr
(i) t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs-137
Min 0.00E+00 O0.00E+00 O0.00E+00 O0.0CE+00
Max 6.48E-01 6.31E-01 5.99E-01 4.84E-11
Avg 2.508-02 2.46E-02 2,3S9E-02 6.52E~13
Std 7.62E-02 7.48E~02 7.20E-02 4.03E-12
YALL
Min 0.00E+00 0.00E+00 O0.00E+00 O0.00E+Q0
Max 6.48E~01 6.31E-01 5.99E-01 4.84E-11
Avy 2.50E-02 2,46E~-02 2.39E-02 6.52E-13
Std 7.62E~02 7.48E-02 7.20E-02 4.03B~12

JALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

T3+ Limit =

180 days

06/29/2009 16:56 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290903.RAD
Cumulative Probability Summary for: Total Dose Ovexr Pathways

Cumulative Dose{t}, mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
0.050 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.075 4.34E-06 4.30E-06 4.22E-06 0.00E+00
0.100 2.22E-05 2.20E~-05 2.16E~05 O.00E+00
0.125 3.24E~05 3.21E-05 3.15E~05 O0.00E+00
0.150 4,.62E~05 4.5BE~05 4.50E-05 0.00E+00
0.175 7.30E~-05 7.23E-05 7.10E-05 O0.00E+00
0.200 9.19E~05 S.10E-05 8.92E~05 0.00E+00
0.225 1.33E~04 1.32BE-04 1.308-04 0.00E+00
0.250 1.96E~-04 1.94E~04 1.90E~04 O0.00E+00
0.275 2.33E-04 2.30E-04 2.25E-04 O0.00E+00
0.300 2.90E-04 2.88E-04 2.B2E~04 O0.00E+00
0.325 3.71E~04 3.68E-04 3.61E-04 0.00E+00
0.350 5.25E~04 5.20E~-04 5.09E~04 0.00E+00
6.375 6.40E-04 6.33E-04 6.21E-04 0.00E+00
0.400 7.82E-04 7.75E~04 7.60E~-04 0.00E+00
0.425 8.86E-04 8.77E-04 8.60E-04 O0.00E+00
0.450 1.09E-03 1.08E~-03 1.06E~03 0.00E+00
0.475 1.25E~03 1.24E-03 1.21E-03 0.00E+00
0.500 1.55E-03 1.54E-03 1.51E-03 0.00E+00
0.525 1.90E~03 1.8%E-03 1.85E-03 0.00E+00
0.550 2.5%E-03 2.57E~03 2.52E~03 (0.0G0E+00
0.575 2.83E~03 2.80E~03 2.74E-03 0.00E+00
0.600 3.34E-03 3.30E~03 3.24E~03 0.00E+00
0.625 4.01E~03 3.97E~03 3.89E-03 0.00E+00
0.650 4.67E-03 4.63E-03 4.54E-03 0.00E+00
0.675 5.72E-03 5.67E-03 5.56E-03 0.00E+00
0.700 6.96E-03 6.89E-03 6.77E~03 0.00E+00
0.725 8.44E-03 8.36E-03 8.21E~03 0.00E+00
0.750 1.22E-02 1.21E~02 1.19E-02 0.00E+00
0.775 1.43E~02 1.42E-02 1.39E-02 0.00E+0G0
0.800 2,09E-02 2.07E-02 2,.03E-02 0.00E+00
0.825 2.52E~02 2.50E-02 2.45E-02 0.00E+00
0.850 3.04E-02 3.01B-02 2.95E-02 0.00E+00
0.875 3.73E~-02 3.70E-02 3.63E-02 0.00E+00
0.900 4,99E-02 4.88E-02 4.69E-02 0.00E+00
0.925 7.77E~-02 7.69E-02 7.54E~02 O0.00E+00
0.950 1.228-01 1.21E-01 1.18E~01 0.00E+00
0.975 2.68E~-01 2.66E-01 2.61E-01 9.73E-12
1.000 6.48E-01 6.31E~01 5.8%E-01 4.84E~11
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RESRAD Regression and Correlation output 06/29/09 16:56 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 9 in

Input File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06290%903.RAD

Coefficients for peak of mean dose time Dose

L}

Coefficient

Repetition

PCC

SRC

PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff 5ig Coeff Sig Coeff

Area of contaminated zone 2 0.16 2 0.14 4 0.07 4 0.04
Thickness of contaminated zone 4 0.10 4 0.08 3 0.1s 3 0.09
Density of contaminated zone 5 -0.01 5 ~0.01 5 0.02 5 0.01
Indoor time fraction 3 6.11 3 0.09 2 0.44 2 0.27
Cover depth 1 ~-0.52 1 -0.51 1 ~-0.82 1 -0.78
R-SQUARE 0.29 0.29 0.69 0.69

~Rank is set to zero if the dose is zero or the correlation matrix is singular.

~R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable {(Dose} explained by regression on the independent variables.
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 14:52 Page 1
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assesament - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines ) T

Dose Conversion Factor (and Related) Parameter Summary ..

Site-Specific Parameter Summary ..... i e
Summary of Pathway Selections .......civivunivennecnann '
Contaminated Zone and Total Dose SUMMALY «vorvnsvesnncss

Total Dose Components

Time = 0.000E400 ...ooeveneernn..
Time = 1,000E400 .....viveruinennnanns e eseesanas e 10
Time = 3.000E400 ..... v rarrrr e s everaae 11
Time = 1,000E+03 ... et imtiinncrensnrnnnsrnnnn v 12
Dose/Source Ratios Summed Over All Pathways .............. 13
Single Radionuclide Soil Guidelines ........vveenncurraens 13
Dose Per Nuclide Summed Over All Pathways ................ 14

Soil Concentration Per Nuclide ....vvevsnsrrerionsnnnenons 14
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T# Limit = 180 days 06/29/2009 14:52 Page 2
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290904.RAD

RESRAD, Version 6.4

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

| | Current | Base | Parameter

Menu | Parameter |  value# | Caser | Name
: : i ;

A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | ] |

A-1 | Co-60  ({Source: FGR 12) | 1.622E+01 | 1.622E+01 | DCF1({ 1)
l | ! {

B~1 | Dose conversion factors for inhalation, mrem/pCi: ] | ]

-1 | co-60 | 2.190E~04 | 2.1908-04 | DCF2( 1)

I l I !

D-1 | Dose conversion factors for ingestion, mrem/pCi: | ]

D-1 | Co-60 | 2.690E-05 | 2.690E~05 | DCF3( 1}
[ | l !

D-34 | Food transfer factors: | ] ]

D-34 | Co~60 , plant/soil concentration ratio, dimensionless | 8.000E-02 | 8.000E-02 | RTF{ 1,1)

D-34 | Co-60 . beef/livestock-intake ratio, {(pCi/kq)/(pCi/d) | 2.000B-02 | 2.000E-02 | RTF( 1,2)

D-34 | Co-60 , milk/livestock~intake ratio, (pCi/L}/{pCi/d}) | 2.000E-03 | 2.000E~03 | RTF( 1,3}
| | ! |

D-5 | Biocaccumulation factors, fresh water, L/kg: | | i

D-5 | Co-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC{ 1,1)

D-5 | Co-60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC( 1,2)
1. L ] 1

#For DCFl(xxx} only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 14:52 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD
Site-Specific Parameter Summary

| | User i | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input} | Name

} f f f ;
RO11 | Area of contaminated zone (m**2) | 9.300E+01 | 1.000E+04 | -— | AREA
R0O11 | Thickness of contaminated zone (m} | 1.5008-01 | 2.000E+00 | —— | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | LczeaQ
ROl1l | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | —— | BRDL
R011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | - | TI
ROL1l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | ——— | ¢ 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | = | Tt 3
RO11l | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | — frt o
RO11 | Times for calculations (yr) | not used | 3.000E+01 | —— b T(5)
RO11 | Times for calculations (yr) | not used | 1.000E+02 | —-— | T 6
RO11l | Times for calculations (yr) | not used | 3.000E+02 | ——— | T¢ 7
RO11 | Times for calculations (yr) | not used | 1.000E+03 | —— | ¢ 8
RO11 | Times for calculations (yr) | not used | 0.000E+00 | — | ¢ 9
RO11 | Times for calculatioms (yr) | not used | 0.000E+00 | ——— | T(10y

l ! I ! [

RO12 | Initial principal radionuclide (pCifg): Co~60 | 1.000E+00 | 0.000E+00 | - | s1(1)
R0O12 | Concentration in groundwater  {pCi/L): Co-60 | not used | 0.000E+00 | —— | w1( L)
[ | | | I
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | _— | COVERO
R0O13 | Density of cover material {g/cm**3) | not used | 1.500E+00 | _— | pENscv

RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | — | vev
R013 | Density of contaminated zone ({(g/cm**3) | 1.5228+00 | 1.500E+00 | ——- | pENscz
RO13 | Contaminated zone erosion rate {(m/yr) | 1.000E-03 | 1.000E-03 | —-— | vez
R013 | Contaminated zone total porosity | 4.500E-01 | 4.000E~01 | — | TECZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | —— | HCez
RO13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | - | Bcz
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | - | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | —— | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | — | EVAPTR
RO13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | -—- | prECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | —_— | RI
RO13 | Irrigation mode | overhead | overhead | ——— | 1pITCH
R013 | Runoff coefficient | 3.000E-01 | 2.000E~01 | -— | RUNOFE
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | - | WAREA
R013 | Accuracy for water/soil computations | not used | 1.000E-03 | —— | EPS

I ! I l l
RO14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | —— | DENSAQ
RO14 | saturated zone total porosity | not used | 4.000E-01 | ——— | TPSZ
R014 | Saturated zone effective porosity | not used | 2,000E-01 | ——— | EPSZ
R014 | Saturated zone field capacity | not used | 2.000B-01 | -— | Fesz
RO14 | Saturated zome hydraulic conductivity (m/yr) | not used | 1.000E+02 | - | HCsz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | - | sewr
R014 | Saturated zone b parameter | not used | 5.300E+00 | —— | BSZ
RO14 | Water table drop rate (m/yz) | not used | 1.000E-03 | -== | vwr
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | -— | DwIBWT
R014 | Model: Nondispersion (ND} or Mass-Balance (MB) | not used | WD | —-— | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | == | ow
| I | ! |
RO15 | Number of unsaturated zone strata | not used | 1 ] —— | us
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RESRAD, Version 6.4

T Limit = 180 days

06/29/2009 14:52 Page 4

Summary : Altermate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 6 in
File  : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD
Site~Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter i Input | Default | (If different from user input) | Name

! t -+ t i
RO15 | Unsat. zone 1, thickness (m} | not used | 4.000E+00 | — | 5
RO15 | Unsat. zome 1, soil density (g/cm**3) | not used | 1.500E+00 | -— | DENSUZ (1}
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | —— | TPUZ(1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | -— | EPUZ (1}
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | — | FCcuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 ] — | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | —— | HCUZ (1)

i { I | !
R0O16 | Distribution coefficients for Co-60 ] | | ]
R0O16 | Contaminated zone {(cm**3/q) | 1.000E+03 | 1.000E+03 | o j penucc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 1.000E+03 | —— | pcwuco( 1,1)
R016 | Saturated zone (cm**3/g) | not used | 1.000E+03 | -— | penucs( 1)
RO16 | Leach rate (/yr) | 0.000E400 | 0.000E+00 ] 3.595E~03 | atEACH( 1)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBx( 1)

| I | | |
R0O17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | -— | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E~04 | - | MLINR
R017 | Exposure duration } 1.000E+00 | 3.000E+01 | — | ED
RO17 | Shielding factor, inhalation | 4.000E~01 | 4.000E-01 | ——— | suF3
RO17 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | ——— | sHF1
RO17 | Fraction of time spent indooxs | 2.500E~01 | 5.000E-01 |} - | FIND
RO17 | Fraction of time spent outdoorz (on site) | 0.000E+00 | 2.500E-01 | —— | FOTD
R0O17 | Shape factor flag, external gamma | 1.0008400 | 1.000E+00 |] >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1): | | | |
R017 | Outer annular radius (m), ring 1: | not used | 5.000E+01 |} ~— | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | ——— | RaD_SHAPE( 2)
R017 | Outer amnular radius (m), ring 3: | not used | 0.000E+00 | ——— | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 |] -—— | RAD_SHAPE( 4)
RO17 | Outer annular radius (m}, ring 5: | not used | 0.000E+00 | - | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | - | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | —— | RAD _SHAPE( T)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -—— | RAD_SHAPE( 8)
RO17 | Outer annular radius {(m), ring 9: | not used | 0.0008+00 | ——— | RaD_SHAPE( 9)
R017 | Outer annular radius (m}, ring 10: | not used | 0.000E+00 } —— | RAD_SHAPE(10)
R0O17 | Outer annular radius (m), ring 11: | not used | 0.0002+00 |} e | RAD_SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 |} -—— | RAD_SHAPE(12)

| | | i I
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 14:52 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File HE o \RBSRAD_F‘AMILY\RESRAD\USERE‘ILBS\PBRF_OFF—SITE\06290904 .RAD

Site~Specific Parameter Summary {continued)

| |  user | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

F f f f i
RO17 | Fractions of annular areas within AREA: | | ] ]
RO17 | Ring 1 | not used | 1.000E+00 | —— | FRACA( 1)
R0O17 | Ring 2 | not used | 2.732E-01 |} ——— | FRACA( 2}
R0O17 | Ring 3 | not used | 0.000E+00 | —— | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | ——— | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | ——— | FrACA{ 5)
RO17 | Ring &6 | not used | 0.000E+00 | - | FRACA( 6)
R017 | Ring 7 j not used | 0.000E+00 | - | FRACA{ 7)
RO17 | Ring 8 | not used | 0.000E+00 | - | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | —— | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | — | FRACA(11)
R0O17 | Ring 12 | not used | 0.000E+00 | - | Fraca(12)

I I | I !
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | - | DIET (1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -— | DIET(2)
R018 | Milk consumption (L/yx) | not used | 9.200B+01 | —— | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——- | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -— | DIET(5)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | e | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | -— | sorn
R018 | Drinking water intake (L/yr) | not used | 5.100E+02 | ——— | pwr
R018 | Contamination fractien of drinking water | not used | 1.000E+00 | ——— | FDwW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | — | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | -~ | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | —— | FRS
RO18 | Contamination fraction of plant food | not used -1 | e | FPLANT
RO18 | Contamination fraction of meat | not used |-1 ] ——— | FMEAT
RO18 | Contamination fraction of milk | not used |[-1 | -—- | PMILK

I l | | I
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | ——— | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | Lrie
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | — | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | —— | wwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | ——— | Ls1
RO19 | Mass loading for foliar deposition {g/m**3) | not used | 1.000E-04 | —— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | ——— | DM
RO19 | Depth of roots (m) | not used | 9.000E-01 | ——— | broOOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | ——— | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | e | FewHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | -— | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | —— | FoWIR

l ! I l !
R19B | Wet weight crop yield for Non-Leafy (kg/m**2} | not used | 7.000E-01 | — | yviy)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | ——— | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | ——— | yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(L)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | -——— | TE(2)
R19B | Growing Season for Fodder (years}) | not used | 8.000E-02 | R | TE(3)
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RESRAD, Version 6.4

T4 Limit = 180 days 06/29/2009

14:52 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File ¢ C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290904.RAD
Site-Specific Parameter Summary {continued)

} | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | PpDefault | (If different from user input) | Name

t f f } t
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | —— | TIVI(L)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | e | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | —_— | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E~01 | —— | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | e | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RDRY (3}
R19B | Wet Foliar Interxception Fraction for Non-Leafy | not used | 2.500B-01 | -— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RWET (2}
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | e | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | ——— ] wLaM

| l I | I
Cl4 | C~12 concentration in water (g/em**3) | not used | 2.000E-05 | ——— | c12wTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E~02 | - | clacz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | ——-— | csoiLn
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | caIr
€14 | €-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | ——— | pMC
C14 | C-14 evasion flux rate from soil (l/sec) | not used | 7.000E-07 | ——— | EVSHN
Cl4 | C-12 evasion flux rate from soil (1l/sec) | not used | 1.000E-10 | —— | rREVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | avre4
Cl4 | Fraction of grain in milk cow feed | not used | 2,000E-01 | — | AVFG5

I | I l l
STOR | Storage times of contaminated foodstuffs (days): | | I |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | sTOR_T(1}
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | ——— | STOR_T(2)
STOR | Milk { 1.000E+00 | 1.000E+00 | ——— | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -— | STOR_T (5}
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | —— | STOR_T(6)
STOR | Well water | 1.600E+00 | 1.000E+00 | ——— | STOR_T(T)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -— | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

I | ! l |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | -— } FLOOR1
R0O21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | — | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | - | TeCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | ——— | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | —— | pR2o0CV
R0O21 | Volumetric water content of the foundation | not used | 3.000E-02 | ——— | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): ] | | |
R0O21 |  in cover material | not used | 2.000E-06 | —— | DIFCV
R021 | in foundation material | not used | 3.000E-07 | e | DIFFL
R021 | in contaminated zone soil | not used | 2.000E-06 | ——— | prFcz
R021 | Radon vertical dimension of mixing {(m) | not used | 2.000E+00 | ~—— | BMIX
RO21 | Average building air exchange rate (l/hr) | not used | 5.000E-01 | - | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 |} - | HRM
R021 | Building interior area factor | not used | 0.000E+00 | —-— | Fax
R021 | Building depth below ground surface (m} | not used |~1.000E+00 | - | DMFL
R0O21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -— | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA(2)

! f | ! I

| 32 ] —— | — | NPTS

PITL | Number of graphical time points
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RESRAD, Version 6.4 s Limit = 180 days 06/29/2009 14:52 Page 7
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C: \RESRAD_»FAMILY\RESRAD\HSERFILES\PBRF_OFF-SITE\06290904 .RAD

Site~Specific Parameter Summary (continued)

i | User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
} f } } f
TITL | Maximum number of integration points for dose ] 17 | —-— | —— | LyMax
TITL | Maximum number of integration points for risk | 1 ] - | —— | RyMax
4 3 i J i
Summary of Pathway Selections
pPathway | User Selection
t
1 -~ external gamma | active
2 -- inhalation (w/o radon) | active
3 -~ plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -~ milk ingestion | suppressed
6 —~- aquatic foods | suppressed
7 -- drinking water | suppressed
§ -- soil ingestion | active
9 ~~ radon | suppressed
Find peak pathway doses ] active
1
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 14:52 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230804.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 93.00 sguare meters Co~60 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.00 meters

Total Dose TDOSE({t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = PFraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1,000E+00 3,.000E+00 1.000E+03
TDOSE(t): 1.7448+00 1.518E+00 1.150E+00 0.000E+00
M(t): 6.976E-02 6.072E-02 4.600E-02 O0.000E+00

Maximum TDOSE(t): 1.744E+00 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

TH Limit = 180 days 06/29/2009 14:52 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Ground
Radio-

Water Independent Pathways (Inhalation excludes radon)

Inhalation

Radon Plant Meat

Milk So0il

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

Co-60 1.744E+00 1.0000 1.778E~06 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.0008+00 0.0000

0.000E+00 0.0000 1.067E-05 0.0000

Total  1.744E+00 1,0000 1.778E-06 0.0000

0.000E+00 0.0000 O0.000E400 0.0000 0.000E+0C 0.0000

0.000E+00 0.0000 1.067E-05 0.0000

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water

Fish

Water Dependent Pathways

Radon Plant Meat

Milk All Pathways*

Radio-

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

Co-60  0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

G.000E+00 0.0000 1.744E400 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4 TH Limit = 180 days

06/29/2009 14:52 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Table of Contents

Part VI: Uncertainty Analysis
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Dose vs Pathway: Radon (Water Ind.) ........
Dose vs Pathway: Plant (Water Ind.) ........
Dose vs Pathway: Meat (Water Ind.) ..... [
Dose ws Pathway: Milk (Water Ind.}) ........
Dose vs Pathway: Soil Ingestion ............
Doge vs Pathway: Water Ingestion ...........
Dose ws Pathway: Fish Ingestion ............
Deose vs Pathway: Radon (Water Dep.) ........
Dose vs Pathway: Plant (Water Dep.) .........
Dose vs Pathway: Meat (Water Dep.} ........
Dose vs Pathway: Milk (Water Dep.} ...... PR
Cumulative Probability Summary...............

Summary of dose at graphical times, reptition 1.....
Summary of dose at graphical times, reptition 2.....
Summary of dose at graphical times, reptition 3.....
Peak of the mean dose at graphical times.....

Correlation and Regression coefficients (if any).....
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RESRAD, Version 6.4 Tit Limit = 180 days

06/29/2009 14:52 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 46 93 186
2 THICKO NORMAL .15 .075
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .25 L125
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RESRAD, Version 6.4

T4 Limit = 180 days

Probabilistic Total Dose Summary

06/29/2009 14:52 Page
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Nuclide Peak Peak DOSE(j,t), mrem/yr
(1) Time Dose t= 0.00E+00 1.00E+00 3.00E+00 1,00E+03
Co-60
Min 0.00E+00 0.00BE+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 4.44E+00 4.44E+00 3.87E+00 2.95g+00 0.00E+00
Avyg 0.00E+00 1.59E+00 1.59E+00 1.388+00 1.05E+00 O.00E+00
std 0.00E+00 9.28E-01 9.28E~-01 8.12E-01 6.21E-01 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0,00E+00 O.00E+00 0Q.00E+00 0,00E+0Q
Max 0.00E+00 4.44E+00 4.44E+00 3.87E+00 2.%5E+00 0.00E+0Q
Avg 0.00E+00 1.59E+00 1.59E+00 1.3BE+00 1.05E+00 0.00E+00
Std 0.00E+00 9.28E-01 §.28E~01 8.12E-01 6.21E-01 (0.00E+00

TALL is total dose summed for all nuclides.
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RESRAD Regression and Correlation output 06/29/09 14:52 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 6 in C

Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290904.RAD

Coefficients for peak of mean dose time Dose
Coefficient =

Repetition =

PCC

SRC

PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff Sig Coeff Sig Coeff

Area of contaminated zone 4 0.30 4 0.10 4 0.13 4 0.04
Thickness of contaminated zone 2 0.74 2 0.36 2 0.78 2 0.39
Density of contaminated zone 3 0.3z 3 0.11 3 0.32 3 0.11
Indoor time fraction 1 0.93 1 0.85 1 0.94 1 0.87
R~SQUARE 0.88 0.89 .90 0.90

-Rank is set to zero if the dose is zerc or the correlation matrix is singular.

~R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose} explained by regression on the independent variables.

Attachement 4-1 RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 60 of 214



RESRAD, Version 6.4

Th Limit = 180 days

06/29/2009 14:52 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290904.RAD
Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t}, mrem/vr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 0.0Q0E+00 0.00E+00
0.050 6.04E-02 5.25g-02 3.18E-02 0.00E+00
0.075 1.85E-01 1.62E~01 1,24E-01 0,00E+00
0.100 3.56E-01 2.84E-01 1.78E~01 0.00E+00
0.125 4,.91E~01 4.29E-01 3.27E-01 0.00BE+00
0.150 5.84E~01 5.09E-01 3.77E-01 0.00E+00
0.175 6.77E-01 5.75E-01 4.31E-01 0.00E+00
0.200 7.11E-01 6.15E~01 4.50E-01 0.00E+00
0.225 7.97E-01 6.94E-01 5.00E-01 0.00E+00
0.250 8.45E-01 7.35E-01 5.60E~-01 0.00E+00
0.275 9.34E~01 7.93BE-01 6.01E~01 O.COE+00
4,300 9.69E~01 B8.37E~01 6.32E-01 0.00E+00
0.325 1.05E+00 9.06E-01 6.88E-01 0.00E+00
0.350 1.11E+00 S.72E-01 7.37E-01 0.00E+00
0.375 1.21E+00 1.06E+00 7.89E-01 0.00E+00
§¢.400 1.27E+00 1.10E+00 B8.38E-01 0.00E+00
0.425 1.368+00 1,.18E+00 8S.00E-01 0.00E+00
0.450 1.45E+00 1.26E+00 9.57E-01 0.00E+00
0.475 1.49E+00 1,30E+00 9.83E-01 0.00E+00
0.500 1.57E+00 1.36E+00 1.03E+00 0.00E+00
0.525 1.62E+00 1.41E+00 1.06E+00 0.00E+00
0.550 1.67E+00 1.46E+00 1.12E+00 0.00E+00
0.575 1.80E+00 1.56E+00 1.18E+00 0.00E+00
0,600 1.84E+00 1.60E+00 1.21E+00 O0.00E+00
0.625 1.90E+00 1.66E+00 1.26E+00 0.00E+00
0.650 2.00E+00 1.75E+00 1.32E+00 0.00E+00
0.675 2.07E+00 1.79E+00 1.37E+00 0.00E+00
0.700 2.14E+00 1.87E+00 1.42E+00 0.00E+00
0.725 2.20E+00 1.%2E+00 1.46E+00 0.00E+00
0.750 2.26E+00 1.97E+00 1.50E+00 0.00E+00Q
0.775 2.35E+00 2.04E+00 1.56E+00 0.00E+00
0.800 2.40E+00 2.09E+00 1.58E+00 O0.00E+00
0.825 2.52E+00 2.20E+00 1.67E+00 0.00E+00
0.850 2.57E+00 2.25E+00 1.71E+00G 0.00E+00Q
0.875 2.64E+00 2.30E+00 1.74E+00 0.00E+00
0.%00 2.81E+00 2.44E+00 1.84E+00 0.00E+00
0.925 2.96E+00 2.59E+00 1.98E+00 0.00E+00
0.950 3.12E+00 2.73E+00 2.08E+00 0.00E+00
0.975 3.27E+00 2.86E+00 2.17E+00 0.00E+00
1.000 4.44E+00 3.87E+00 2.95E+00 O0.00E+00
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RESRAD,

Version 6.4

T3 Limit = 180 days

06/28/2009 14:52 Page 5

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un—
it Co-60 DoseFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290904.RAD

Probabilistic Dose vs Pathway(i):

Ground External

Muclide DOSE(i,j,t), mrem/yr
(3) t= 0.00E+00 1,00E+00 3,00E+00 1.00E+03
Co~-60
Min 0.00E+00 O0.Q0E+00 O0.00E+00 0.00E+00
Max 4.44E+00 3.87E+00 2.95E+00 0.00E+00
Avg 1.59E+00 1.38E+00 1.05E+00 0.00E+00
std $,.288-01 8.12E-01 6.21E-01 0,00E+00
VALL
Min 0.00E+00 0.00E+00 0.00E+00 0.0CE+00
Max 4,44E+00 3.87E+00 2.95E+00 0.00E+00
Avg 1.58E+00 1.38E+00 1.0SE+00 O0.00E+0D
std 9,28E~01 8,12E-01 6.218-01 O0.00E+00

VALL is total pathway dose summed for all nuclides.
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Summary : Alternate Brookside Resident Dose Assessment unit Co~80 Dose Assessment -~ 9 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290905.RAD
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RESRAD, Version 6.4

T8 Limit = 180 days

06/29/2009 16:40 Page 2

Summary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment - 9 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF~SITE\06290905.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

[ | Current | Base | Parameter
Menu | Parameter | value# | caser | Name

| j 1 !

T &l 1 1
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | | {
a-1 | Co-60 {Source: FGR 12) ] 1.622E+01 | 1.622E+01 | DCF1( 1)

! l I I
B~1 | Dose conversion factors for inhalation, mrem/pCi: ] |
B-1 | Co-60 | 2.190E-04 | 2.190E-04 | DCF2{ 1)

| I I !
D-1 | Dose conversion factors for ingestion, mrem/pCi: | i |
p-1 | Co-60 | 2.6%0E-05 | 2.690E-05 | DCF3( 1)

I ! | !
D~34 | Food transfer factors: ] | |
D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E-02 | 8.000E-02 | RTF{ 1,1)
D-34 | Co-60 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 2.000E-02 | 2.000E-02 | RTF( 1,2)
D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/fd) | 2.600E-03 | 2.000E~03 | RTF( 1,3)

f I ! |
D-5 | Bioaccumulation factors, fresh water, L/kg: ] | i
pD-5 | Co~-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC{ 1,1}
p~5 | Co~60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC{ 1,2)

1 i 1 1
#For DCF1l(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report,

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days 06/23/200% 16:40 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\PBRF’OFF*SITE\OGZ 90905.RAD
Site~Specific Parameter Summary

| |  User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If differemt from user input) | Name

f f t f t
RO11 | Area of contaminated zome (m**2) | 9.300E+01 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 2.290E-01 | 2.000E+00 | -— | THICKO
R0O11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | -— | nczeno
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | sroL
RO11l | Time since placement of material (yr) | 6.000E+00 | 0.000E+00 | — | T
RO11 | Times for calculations (yr} | 1.000E+00 | 1.000E+00 | - | ¢y
RO11 | Times for calculations {yr) | 3.000E+00 | 3.000E+00 | —— | T¢3)
RO11 | Times for calculations (yr) | 1.000B4+03 | 1.000E+01 | - | Tt @
RO11 | Times for calculations (yr}) | not used | 3.000E+01 | —— | ¢ 5
RO1l | Times for calculations (yr) | not used | 1,000E+02 | - fT( &
RO11 | Times for calculations {yr) | not used | 3.000E+02 | -— | T¢eD
RO11 | Times for calculations (yr) | not used | 1.000E+03 | —— | ¢ &)
R0O11 | Times for calculations (yr) | not used | 0.000E+00 | ——— | Tt 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T(10)

[ I ! | !

RO12 | Initial principal radionuclide {pCi/g}: Co=60 | 1.000E+00 | 0.000E+00 | e | s1(
R012 | Concentration in groundwater (pCi/L}: Co-60 | not used | 0.000E+00 | ——— | W1 1)
1 I [ ! !

RO13 | Cover depth (m) | 1.520E-01 | 0.000E+00 | - | covero
RO13 | Density of cover material (g/cm**3} | 1.500E+00 | 1.500E+00 | ——— | DENSCY

R013 | Cover depth erosjon rate (m/yr) | 1.00608~03 | 1.000E~03 | —— | vev
R013 | Density of contaminated zone (g/cm**3) | 1.522E460 | 1.500E+400 | -— | DENSCZ
RO13 | Contaminated zone erosion rate {(m/yr) | 1.000E-03 | 1.000E-03 | e | vez
RO13 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | - | TeCZ
RO13 | Contaminated zone field capacity | 2.0008-01 | 2.000E-061 | -— | recz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | ——— | HCez
R013 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | e | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E400 | 2.000E+00 | -— | winp
RO13 | Humidity in air {g/m**3) | not used | 8.000E+00 | —— | HuMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | —— | EVAPTR
R013 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | - | PRECIP
R013 | Irrigation (m/yr) | 1.040E400 | 2.000E~01 | ——— | RI
RO13 | Irrigation mode | overhead | overhead | —— | IDITCH
RO13 | Runoff coefficient | 3.000E-01 | 2.000E-01 | ——— | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | -— | warea
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | ——— | EPS

I ! | | I
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | —— | TPsz
R014 | Saturated zone effective porosity | not used | 2.000E-01 ] —— | EPSZ
R0O14 | Saturated zone field capacity | not used | 2.000E-01 | - | Fesz
R014 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | — | ncsz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | ——- | BGwWT
RO14 | Saturated zone b parameter | not used | 5.300E4+00 | -— | Bs2
RO14 | Water table drop rate (m/yr) | not used | 1.000E-03 | a— | vwr
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | ——— | pwiswr
RO14 | Model: Nondispersion (ND} or Mass-Balance (MB) | not used | mp | — | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+402 | —— | uw
I I | | |
RO15 | Number of unsaturated zone strata | not used | 1 | _— | Ns
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RESRAD, Version 6.4 T3¢ Limit = 180 days 06/29/2009 16:40 Page 4

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File : O \RESRAD__FMILY\RESRAD\USERFILES \PBRF__OFF—SITE\OGQQOSOﬁ .RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

t f ; i f
R015 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | ——— | B(1)
RO15 | Unsat. zome 1, socil density (g/cm**3) | not used | 1.500E+00 | ——— | DENSUZ (1)
R0O15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | e | TeUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | o | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | e | Feuz (1)
RO15 | Unsat. zome 1, soil-specific b parameter | not used | 5.300E+00 | ——— | Buz (1)
R015 | uUnsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | —— | HCUZ (1)

l ! | ! I
RO16 | Distribution coefficients for Co-60 ] | | ]
R0O16 | Contaminated zone (cm**3/g) | 1.000E+03 | 1.000E+03 | —— | oenuec( 1)
RO16 | Unsaturated zone 1 {cm**3/g) | not used | 1.000E+03 | —— | peNueu( 1,1)
R0O16 | Saturated zone {cm**3/g) | not used | 1.000E+03 |] —— | pcrucs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.355E-03 | ALEACH( 1)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 |} not used | SOLUBK( 1)

l ! ! l !
R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation {g/m**3) | 1.000E-04 | 1.000E-04 ] ——— | MLINH
RO17 | Exposure duration ] 1L.000E+0C | 3.000E+01 | —-— | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 ] —— | sEF3
RO17 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 ] — | sHF1
RO17 | Fraction of time spent indoors | 2.500E~01 | 5.000E-01 ] ——— | FIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E-01 | -— | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1): | | { |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | e | RAD_SHAPE( 1)
R0O17 | Outer annular radius {m), ring 2: | not used | 7.071E+01 | -—- | RAD_SHAPE{ 2)
RO17 | OQuter annular radius (m}, ring 3: | not used | 0.000E+00 | - e | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | ——— | RAD_SHAPE{ 4)
R017 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | —— | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | — | RAD_SHAPE( 6)
R017 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | ——— | RAD_SHAPE( 7)
R0O17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 |} - | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 } —— | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD SHAPE(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | —— | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | -— | RAD_SHAPE(12)

! l I ! |
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RESRAD, Version 6.4 T¥ Limit = 180 days 06/29/2009 16:40 Page 5
Surmmary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment - 9 in
File : C: \RESRAD_FAHILY\RESRAD\USERFILES\PBRF___OFE’—SITE\06290905 .RAD

Site-Specific Parameter Summary {(continued)

| | User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

; f } } }
RO17 | Fractions of annular areas within AREA: ] i | |
RO17 | Ring 1 | not used | 1.000E+00 | - | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | — | FRACA({ 2)
RO17 | Ring 3 | not used | 0.000E+00 | — [ FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | — | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | —— | FRACA{ 5)
RO17 | Ring 6 | not used | 0.000E+00 | —— | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | — | FRACA( T)
R0O17 | Ring 8 | not used | 0.000E+00 | —— | FrRACA( 8)
R017 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
R017 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRACA(11}
RO17 | Ring 12 | not used | 0.000E+00 | - | FRACA{12)

! | | | |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 |} ——— | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ——— | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | e | DIET(4)
RO18 | Fish consumption (kg/yz) | not used | 5.400E+00 | e | DIET(5}
R018 | Other seafood consumption {kg/yr} | not used | 9.000E-01 | -— | DIET(6)
RO18 | Soil ingestion rate {g/yr) | 1.830E+01 | 3.650E+01 | —— | sorL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | ——— | owi
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | —— | Fow
RO18 | Contamination fraction of household water | not used | 1.000E+00 | — | FHEW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLw
R0O18 | Contemination fraction of irrigation water | not used | 1.000E+00 | -— | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | -— | ¥R9
RO18 | Contamination fraction of plant food | not used |[-1 ] _— } FPLANT
R018 | Contamination fraction of meat | not useda |-1 | - | FMEAT
RO18 | Contamination fraction of milk | not used |[-1 | - | PMILK

l l I | l
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | ——— | vFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | —— | LFI6
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | ——— | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | o | Lwre
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | — | nst
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | o | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | —— | pm
RO1S | Depth of roots (m) | not used | 9.000E-01 | —— | DrOOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | -—- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | —— | FeWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | e | FewLw
R0O19 | Irrigation fraction from ground water | not used | 1.000E+00 | —— | FGWIR

I I ! | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | —— | Yv(L)
R15B | Wet weight crop yield for Leafy {kg/m**2) | not used | 1.500E+00 | - | yv(2)
R19B | Wet weight crop yield for Fodder {(kg/m**2) | not used | 1.100E+00 | -— | yv(3)
R19B | Growing Season for Non-Leafy {years) | not used | 1.700E-01 | ——— | TE(D)
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 | —— | TE(2)
R19B | Growing Season for Fodder {years) | not used | 8.000E-02 | —— | TE(3)
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RESRAD, Version 6.4

T3 Limit = 180 days

06/29/2009 16:40 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 9 in

File HEH \RESRAD_FAMILY\RESRAD\USERFILES\ PBRF_OFF-SITE\06230905.RAD
Site~Specific Parameter Summary (continued)

| | user | I Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

1 t f t f
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 } —— | TIVv(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | —— | TIv(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | —— | TIv(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | e | RDRY (1}
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— | RORY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 } —_— | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 |} - | RWET {1}
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E~-01 | ——— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 } - | RWET (3}
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | ——- | wLaM

l l I ! !
Cl4 | C~12 concentration in water (g/cm**3) | not used | 2.000E-05 | e | C12wTR
€14 | €-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | —— | cizcz
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 } -— | csoIn
C14 | Fraction of vegetation carbon from air | not used | 9.BO0E-01 | ——— | caIR
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | —— | pMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - | EvsN
Cl4 | C~12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | —-—= | REVSH
Cl14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | AvFGs
cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - | avees

I { | | 1
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR |  Fruits, non-leafy vegetables, and grain | 1.400E+C1 | 1.400E+01 }§ -— | STOR T (1)
STOR | Leafy vegetables | 1.000E400 | 1.000E+00 | —— | STOR_T(2)
STOR | Milk | 1.000E400 | 1.000E+00 | ——— | STOR_T(3)
STOR | Meat and poultry } 2.000E+01 | 2.000E+01 | -— | STOR_T {4}
STOR | Fish | 7.000E+00 | 7.000E+00 | e | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E400 | 7.000E+00 | e | STOR T (6)
STOR | Well water | 1.000E+00 | 1.000E+00 | ——— | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | —— ] STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

l I I | |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 } ——— | FLOOR1
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | o | DENSFL
RO21 | Total porosity of the cover material } not used | 4.000E-01 | ——— | Tecv
R0O21 | Total porosity of the building foundation | not used | 1.000E~01 } — | TeFL
RO21 | Volumetric water content of the cover material | not used | 5.000B-02 | — | pH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
R021 | Diffusion coefficient for radon gas {m/sec): | ] I |
RO21 |  in cover material | not used | 2.000E-06 | —— | pIFCV
R021 | in foundation material | not used | 3.000E-07 } - | pIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | —-— | prrcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | —— | HMIx
R0O21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -— | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | — | HRM
R021 | Building interior area factox | not used | 0.00CE+00 |} —— | FAI
RO21 | Building depth below ground surface (m) | not used |-1.000E+00 |] -— | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -— | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | ——— | EMANA(2)

! | [ | |
TITL | Number of graphical time points | 32 | -— | — | NpTS
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RESRAD,

Version 6.

4 T Limit = 180 days 06/29/2009 16:40 Page 7

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290805.RAD
Site~Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
f } ; I f
TITL | Maximum number of integration points for dose | 17 | — | - | TYMAX
TITL | Maximum number of integration points for risk i 1 | — | ——— | xymax
1 i 3 i L
Summary of Pathway Selections
Pathway | ©User Selection
f
1 -~ external gamma ] active
2 -~ inhalation {(w/o radon) | active
3 -- plant ingestion | suppressed
4 -~ meat ingestion ] suppressed
5 -~ milk ingestion | suppressed
6 -~ aguatic foods } suppressed
7 ~- drinking water ] suppressed
8 -- soil ingestion | active
9 -~ radon | suppressed
Find peak pathway doses | active
i,
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RESRAD, Version 6.4 T4 Limit = 180 days 06/29/2009 16:40 Page 8
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PERF OFF-SITE\06290905.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 93.00 square meters Co-60 1.000E+00
Thickness: 0.23 meters
Cover Depth: 0.15 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t {years): 0,000E+00 1.Q00E+00 3,.000E+00 1.000E+03
TDOSE(t): 3.894E-01 3.446E-01 2.6%98E-01 0.000E+00
M(t): 1.558E-02 1.378E-02 1.079E-02 O0.000E+00

Maximum TDOSE(t): 3.894E-01 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

T Limit =

180 days

06/29/2009 16:40 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File H C:\RESRAD_EAMILY\RESRAD\USERFILES\PBRF_QFF—SITE\06290905.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk So0il
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Co-60  3.894E-01 1.0000 O©.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total  3,894E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t}) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk a1l Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,

Co-60  0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.0008+00 0.0000 3.894E-01 1.0000

Total

0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.894E-01 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4

Probabilistic results summary

Ts Limit = 180 days

06/29/2009 16:40 Page 1

: Alternate Brookside Resident Dose Assessment un-

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF QFF-STTE\06290905.RAD
Table of Contenta

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input .......ccovuvvnnnn ereveacaernsaas 2
Total Dose ..........ann Creereuir e e . 3
Total RiSK ...ttt it irriecansransnosniasensnens 4
Dose vs Pathway: Ground External ..............c.o... 5
Dose vs Pathway: Inhalation (w/o Radon) ..... e 6
Dose vs Pathway: Radon (Water Ind.) ......cevvnvnnnn 7
Dose vs Pathway: Plant (Water Ind.) .........c.0.uun 8
Dose vs Pathway: Meat (Water Ind.) ........vcvuunnn 9
Dose vs Pathway: Milk (Water Ind.} ..........ccoueu. 10
Dose vs Pathway: Soil Ingestion ..... . PR . 11
Dose vs Pathway: Water Ingestion ........csveeeasenn 12
Dose vs Pathway: Fish Ingestion ......c..vvceunnvnnn 13
Dose vs Pathway: Radon (Water Dep.) ...cceuvvensacsnn 14
Dose vs Pathway: Plant (Water Dep.) ....... Ceeseae ‘e 15
Dose vs Pathway: Meat (Water Dep.) .....ccovviennnn 16
Dose vs Pathway: Milk (Water Dep.) ............c... 17
Cumulative Probability Summary........cuivevcenrrnenss 18
Summary of dose at graphical times, reptition 1..... 19
Summary of dose at graphical times, reptition 2..... 20
Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............. 22
Correlation and Regression coefficients (if any)..... 23
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RESRAD, Version 6.4

T Limit = 180 days

06/23/2009 16:40 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~—
it Co-60 DoseFile: C:\RESRAD PFAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230905.RAD

Probabilistic Input

Humber of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 46 93 186
2 THICKO NORMAL 229 .114
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .01 .999
q FIND NORMAL .25 .125
5 COVERQ NORMAL .152 .076
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RESRAD, Version 6.4
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290305.RAD

T Limit = 180

days

Probabilistic Total Dose Summary

06/29/2009

16:40 Page

Nuclide Peak Peak DOSE(},t), mrem/yr
1) Time Dose t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co-60
Min 0.00E+00 0.00E+00 0.00E+00 O.00E+00 O.00E+00 0.00E+00
Max 0.00E+00 2.80E+00 2.80B+00 2.44E+00 1.858+00 0.00E+00
Avg 0.00E+00 4.80E-01 4.80E-01 4.24E-01 3.31E-01 0.00E+00
std 0.00E+00 5.08E~01 5.08E-01 4.48E-01 3.48E-01 0.00E+00
TALL
Min 0.00E+00 §.00E+00 0.00E+00 0.C0E+00 0.00E+0¢ 0.00E+00C
Max 0.00E+00 2.80E+00 2.80E+00 2.44E+00 1.85E+00 0.00E+00
Avg 0.00E+00 4.80E-01 4.80E~01 4.24E-01 3.31E-01 0.00E+00
Std 0.00E+00 5.08E-01 5.08E-01 4.4BE-01 3.48E-01 0.00E+00

JALL is total dose summed for all nuclides.
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RESRAD,

Version 6.4

Ths Limit = 180 days

Probabilistic results summary
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290905.RAD

Probabilistic Dose vs Pathway(i):

06/29/2009 16:40 Page 5

Alternate Brookside Resident Dose Assessment un-

Ground External

Nuclide DOSE(i,j,t), mrem/yr
(1) t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co-60
Min 0.008+00 O0.00E+00 0.00E+00 0.00E+00
Max 2.80E+00 2.44E+00 1.85E+00 0.00E+00
Avg 4.80E-01 4.24E-01 3.31E~01 0.00E+00
Std 5.08E-01 4.48E-01 3.48E-01 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0Q.00E+00
Max 2.80E+00 2.44F+00 1.85E+00 0.00B+00
Avyg 4.80E-01 4.24E-01 3.31E-01 0.00E+00
Std 5.08E-01 4.48E-01 3.48E-01 0,00E+00

$ALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results summary

T} Limit = 180 days

06/259/2009 16:40 Page 18

: Alternate Brookside Regident Dose Assessment un—

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-3ITE\06290905.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose{t), mrem/yr
Probability t= 0,00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.008+00 0.00E+00 0.00E+00 0.00E+00
0.050 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
0.075 2.94E-02 2.60E-02 2.03E-02 0.00E+00
0.100 4.74E-02 4.198-02 3.28E~02 0.00E+00
0.125 7.18E~02 6.36E~02 4.9%E-02 0.00E+00
0.150 7.85E~-02 6.94E~02 5.36E-02 0.00E+00
0.175% 9.34E-02 B8.26E-02 6.48E-02 0.00E+00
0.200 1.02E-01 9.04E-02 7.06E-02 0.00E+00
0.225 1.07E-01 9.41E-02 7.33E-02 0.00E+00
0.250 1.33E-01 1.18E-01 $.25E-02 0.00E+00
0.275 1.43E~01 1.26E-01 9.86E~02 0.00E+00
0.300 1.548-01 1.35E~01 1.05E-01 0.00E+00
0.325 1.71E~-01 1.51E-01 1.19E-01 0.00E+00
0.350 1.81E-01 1,58E-01 1.23E-01 0.00E+00
0.375 2.04E-01 1.81E-01 1.428-01 O0.00E+00
0.400 2.23E-01 1.97E~01 1.54E-01 0.00E+00
0.425 2.33g-01 2.078-01 1.62E-01 0.00E+00
0.450 2.498~01 2.19g~01 1,71E-01 0.00E+00
0.475 2.658-01 2.35E-01 1,84E-01 0.00E+00
0.500 2.91E-01 2.58E-01 2.01E-01 0.00E+0Q0
0.525 3.33E-01 2.94E-01 2.31E~G1 0.00E+00
0.550 3.69E-01 3.26E~01 2.55E-01 0.00E+00
0.575 3.91E~01 3.47E-01 2.69E-01 0.00E+00
0.600 4.24E~01 3.74E~01 2.%0E-01 0.00E+00C
0.625 4.37E-01 3.87E-01 3.04E-01 0.00E+00
0.650 © 4,78E~01 4.22E-01 3.29E-01 0.00E+00
G.675 5.16E~01 4.56E-01 3.57E~01 0.00E+00
0.700 5.54E-01 4.90E-01 3.84E-01 0.00E+00
0.725 6.04E-01 5.36E~01 4.20E~01 0.00E+00
0,750 6.90E-01 6.11E-01 4.77E-01 0.00E+00
0.775 7.11E-01 6.30E-01 4.92E-01 0.00E+00
0.800 7.89E~01 6.98E-01 5.47E-01 0.00E+00
0.825 8.60E-01 7.62E~01 5.97E-01 (0.00E+00
0.850 9.19E-01 8.14E-01 6.34E~01 O.00E+00
0.875 1.02E+00 9.05E-01 7.08E-01 0.00E+00
0.900 1.198+00 1.05E+00 8.25E-01 0.00E+00
0.925 1.32E+00 1.17E+00 B8.17E-01 0.00E+00
0.950 1.68E+00 1.48E+00 1.14E+00 Q.00E+00
0.975 1.90E+00 1.68E+00 1.31E+00 0.00E+00
1.000 2.80E+00 2.44E+00 1.85E+00 0.00E+00
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RESRAD Regression and Correlation output 06/29/09 16:40 Page: Coef 1
Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in C
Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\062309%05.RAD

Coefficients for peak of mean dose time Dose

Coefficient = PCC SRC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic Variable Sig Coeff Sig Coeff Sig Coeff Sig Coeff
Area of contaminated zone 4 0,08 4 0.05 5 0.06 5 0.03
Thicknesg of contaminated zone 3 0.35 3 0.13 3 0.45 3 0.22
Density of contaminated zone 5 0.06 5 0.03 4 0.12 4 0.05
Indoor time fraction 2 0.83 2 0.42 2 0.76 2 0.53
Cover depth 1 ~0.82 1 -0.73 1 ~-0.84 1 -0.69
R~SQUARE 0.73 0.73 0.80 0.80
-Rank is set to zerc if the dose is zero or the correlation matrix is singular.
-R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the
variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T Limit = 180 days

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in

06/29/2009 17:15 Page 1

File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06220906.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Site~-Specific Parameter Summary ..... e

Summary of Pathway Selectioms ....... N
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Time = 0.000E+00 ..... P e
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Time = 1.000B403 .,....cvtninnnn Ceraaan
Dose/Source Ratios Summed Over All Pathways .
single Radionuclide Soil Guidelines .........

Dose Per Nuclide Summed Over All Pathways ...

Soil Concentration Per Nuclide ...... careesan

Attachement 4-1

w3 W N

............. 10
............. 11
feees e 12
............. 13
............. 13
..... [ 14
............. 14

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 78 of 214



—————

RESRAD, Version 6.4 T3 Limit = 180 days 06/29/2009 17:15 Page 2
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290506.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

| | Current | Base | Parameter

Menu | Parameter | value# | Caser | Name
i E f t

A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/q) | | |

a-1 | Co-60 {Source: FGR 12) | 1.6228+01 | 1.622E+01 | DCF1{ 1}
| l | !

B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |

B-1 | Co-60 | 2.190E~04 | 2.1%0E-04 | DCF2( 1)
I | l l

D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |

D-1 | Co-60 | 2.690E~05 | 2.6S0E-05 | DCF3( 1)
I l l I

D-34 | Food transfer factors: | | |

D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E~02 | 8.000E-02 | RTF( 1,1)

D-34 | Co-860 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-02 | 2.000E-02 | RTF( 1,2)

D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/({pCi/d) | 2.000E-03 | 2.000E-03 | RTF( 1,3)
I ! l |

D-5 | Bioaccumulation factors, fresh water, L/kg: ] | |

p-5 | Co-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC{ 1,1)

o-5 | Co-60 , crustacea and mollusks | 2.000E+402 | 2.000E+02 | BIOFAC{ 1,2)
1 i i 3

#For DCF1l{xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD,

Version 6.4 T Limit = 180 days

06/25/2008 17:15 Page 3

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF~SITE\06230906.RAD
Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

| : : : ;
RO11 | Area of contaminated zone (m**2) | 9.300E+01 | 1.000E+04 | —— | arEa
RO11 | Thickness of contaminated zone (m) | 2.290E-01 | 2.000E+00 | —— | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | —— | LczPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11 | Time since placement of material {yr) | 0.000E+00 | 0.000E+00 | — | T
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | — | T 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —— | T¢ 3)
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | —— | T )
R011 | Times for calculations (yr) | not used | 3.000E+01 | ——— | T( 5)
RO11 | Times for calculations (yr) | not used | 1.000E+02 | -— | T( 6)
RO11l | Times for calculations (yr) | not used | 3.000E+02 | —— | T
RO11 | Times for calculations (yr) | not used | 1.000E+03 | -— | (8
R011 | Times for calculations ({yr) | not used | 0.000E+00 | -— | T( 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | — | T(10)

I | I l l
RO1Z I Initial principal radionuclide (pCi/g}: Co-60 | 1.000E+00 | 0.000E+00 ] - ] 51(1)
R0O12 | Concentration in groundwater (pCi/L}: Co-60 | not used | 0.000E+00 | -—— | wig 1)

| ! I I l
RO13 | Cover depth (m) | 3.810E~01 | 0.000E+00 | -—= | COVERO
RO13 | Density of cover material (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSCV
R013 | Cover depth erosion rate (m/yr) | 1.000E-03 | 1.0008-03 | - | vev
R013 | Density of contaminated zone (g/cm**3) j 1.522E+00 | 1.500E+00 | e | DENSCz
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E~03 | —— | vecz
RO13 | Contaminated zone total porosity | 4.500E-01 | 4.000E~01 | ——— { TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E~01 | — | Feez
RO13 | Contaminated zome hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | - | HCCZ
R0O13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | —— | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | - | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -—- | HuMID
RO13 | Evapotranspiration coefficient | 5.0008-01 | 5.000E-01 | - | EVAPTR
R013 | Precipitation (m/yr} | 8.600E-01 | 1.000E+00 |} —— | PRECIP
R013 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | - | R
R013 | Irrigation mode | overhead | overhead | ——— | IDITCH
R013 | Runoff coefficient | 3.0008-01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | e | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | - | EPS

| | I I I
R0O14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | - | TPSz
R014 | Saturated zone effective porosity | not used | 2.000E-01 | -— | EPSZ
R014 | Saturated zone field capacity | not used | 2.000E-01 | e | FCSZ
R014 | Saturated zone hydraulic conductivity (m/yr} | not used | 1.000E+02 | —— | HCSZ
RO14 | Saturated zone hydraulic gradient | not used | 2.000E-02 | -— | HGwT
R014 | Saturated zone b parameter | not used | 5.300E+00 | —— | BSZ
R014 | Water table drop rate (m/yxr) | not used | 1.000E-03 | - | vwr
R014 | Well pump intake depth (m below water table) | not used | 1.000E+01 | -—- | DwiBwr
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND | ——— | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw

l ! | | !
RO15 | Number of unsaturated zone strata | not used | 1 | e | Ns
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RESRAD, Version 6.4

T#: Limit

180 days

06/29/2009

17:15

Page 4

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File H C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\06290906.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f l } I }
RO15 | Unsat. zome 1, thickness (m) | not used | 4.000E+00 | - | 5H(D)
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | -— | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | -— | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | -— | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | -—— | Fcuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | - | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—= | ncuz (1)

| | | | |
RO16 | Distribution coefficients for Co-60 | | | [
RO16 | Contaminated zone (cm**3/g) | 1.000E+03 | 1.000E+03 | - | bcnucc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 1.000E+03 | —- | pcnucu( 1,1)
RO16 | Saturated zone (cm**3/g) | not used | 1.000E+03 | e | pcNucs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.355E-03 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | sOLUBK{ 1)

| | | | I
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | — | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | - | ED
R0O17 | shielding factor, inhalation | 4.000E-01 | 4.000E-01 | -—- | SHF3
RO17 | sShielding factor, external gamma | 7.000E-01 | 7.000E-01 | - | sur1
RO17 | Fraction of time spent indoors | 2.500E-01 | 5.000E-01 | - | FIND
R0O17 | Fraction of time spent outdoors ({on site) | 0.000E+00 | 2.500E-01 | -—- | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
R0O17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE{( 2)
R017 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | --- | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | — | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | -— | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | - | RAD_SHAPE (10)
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -—- | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | -~ | RAD_SHAPE (12)

| | | | |
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RESRAD, Version 6.4 T Limit = 180 days 06/29/2009 17:15 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 9 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF__OFF—SITE\06290906‘RAD

Site-Specific Parameter Summary (continued)

| | User | i Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

; f ¥ y f
R017 | Fractions of annular areas within AREA: | | | ]
RO17 | Ring 1 | not used | 1.000E+00 | —-—— | FRACA( 1)
R017 | Ring 2 | not used | 2.732E-01 | — | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -~ | FrRAaCA( 3)
R0O17 | Ring 4 | not used | 0.000E+00 | -—- | FRACA( 4)
R0O17 | Ring 5 | not used | 0.000E+00 | e | FrRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | e | FRACA( §)
RO17 | Ring 7 | not used | 0.000E+00 | ——— | FRACA( 7}
RO17 | Ring 8 | not used | 0.000E+00 | ——— | FrRAacA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FrACA{ 9)
RO17 | Ring 10 | not used | 0.000E+00 | -— | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | —— | FRACA (11}
RO17 | Ring 12 | not used | 0.000E+00 | ——— | FrRACA(12)

l I l I I
RO18 | Fruits, vegetables and grain consumption {(kg/yr) | not used | 1.600E+02 | —— | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ——= | DIET(2)
R0O18 | Milk consumption (L/yr) | not used | 9.200E+01 | - | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | —— | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | o | pIET(S)
RO18 | Other seafood consumption (kg/yr} | not used | 9.000E-01 | —— | DIET(6)
R018 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | -—- | soiL
R018 | Drinking water intake {(L/yr) | not used | 5.100E+02 | — | Wi
RO18 | Contamination fraction of drinking water | not used | 1,000E+00 | - | FowW
R018 | Contamination fraction of household water | not used | 1.000E+00 | ——— | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.0008+00 | ——— | Fw
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | - | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | -—— | FR9
RO18 | Contamination fraction of plant food | not used |-1 ] -— | FPLANT
RO18 | Contamination fraction of meat | not used |~1 | e | FMEAT
R0O18 | Contamination fraction of milk | not used |-1 | — | FMILK

! ! l | |
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | ——— | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | ——— | LFI6
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -— | WIS
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | Lwi6
R0O19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —— | Ls1
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | ——— | mLFD
R019 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | e | DM
RO19 | Depth of roots (m} | not used | 9.000E~0L | ——— | oroor
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | ——— | FGwDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | -—- | rownn
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | —— | FGWLW
R019 | Irzigation fraction from ground water | not used | 1.000E+00 | e | FGWIR

| | i | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | —— | Yv(1)
R19B | Wet weight crop yield for Leafy {(kg/m**2) ] not used | 1.500E+00 | —— | Yv(2)
R19B | Wet weight crop yield for Fodder {kg/m**2) | not used | 1.100E+00 | e | ¥v(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(D)
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 | ——— | TE(2)
R19B | Growing Season for Fodder {years) | not used | 8.000E-02 | e | TE(3)
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RESRAD,

Version 6.4 T Limit = 180 days 06/29/2009

17:15 Page [

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ 9 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290906.RAD
Site-Specific Parameter Summary (continued)

I | User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

? } ; t t
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(L)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | - | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for WNon-Leafy | not used | 2.500E-01 | -— | RORY (1)
R19B | Dry Foliar Interception Fraction for leafy | not used | 2.500E-01 | -— | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E~01 | —-— | RDRY (3)
R19B | Wet Foliar Interception Fraction for WNon-Leafy | not used | 2.500E-01 | — | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | ——— | wnaM

| | I l !
C14 | C¢-12 concentration in water (g/cm**3) | not used | 2.000E-05 | —-— | cizwrr
€14 | ¢-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | —-— | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -— | csorn
Cl14 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | cair
€14 | ¢-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | —— | pMc
Cl4 | C-14 evasion flux rate from soil (1l/sec) | not used | 7.000E-07 | -— | EVSN
14 | ¢-12 evasion fluxz rate from soil (1/sec) | not used | 1.000E-10 | ——— | REVSN
€14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | ——— | avrG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | ——— | aVEGS

I | | | |
STOR | Storage times of contaminated foodstuffs (days): | | i i
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | —— | sTOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | —-— | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | — | STOR_T{(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | —— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -— | STOR_T(6)
STOR | Well water { 1.000E+00 | 1.000E+00 | -— | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | o | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | —— | STOR_T(9)

[ l | | 1
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | —— | TECV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | —— | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | ——— | PH20CV
R021 | Volumetric¢ water content of the foundation { not used | 3.000E-02 | -— | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | ] |
RO21 | in cover material | not used | 2.000E-06 | ——— | pircy
RO21 | in foundation material | not used | 3.000E-07 | e | DIFFL
RO21 | in contaminated zone soil | not used | 2.000E-06 | —— | pIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | o | HMIX
R021 | Average building air exchange rate (1/hr} | not used | 5.000E-01 | — | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | - | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | e | Far
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | e | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | —— | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | —— | EMANA(2)

| I l | l
TITL | Number of graphical time points | 32 | - ] —— | NPTS
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RESRAD, Version 6.4 T4 Limit = 180 days 06/29/2009 17:15 Page
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File ¢ C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290906.RAD
Site~Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
i ¢ 1 ¥ f
TITL | Maximum number of integration points for dose | 17 ] ———— | —— | LyMax
TITL | Maximum number of integration points for risk | 1 | e | ——— | xymax
1 i i i i
summary of Pathway Selections
Pathway | User Selection
f
1 -~ external gamma ] active
2 -~ inhalation (w/o radon) | active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -~ milk ingestion | suppressed
6 -~ aguatic foods | suppressed
7 -~ drinking water | suppressed
8 -- soil ingestion | active
9 -~ radon { suppressed
Find peak pathway doses | active
)
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RESRAD, Version 6.4 Ty Limit = 180 days 06/29/2009 17:15 Page 8
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in
File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF OFF~SITE\06290906.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 93.00 square meters Co-60 1.000E+00
Thickness: 0.23 meters
Cover Depth: 0.38 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2,.500E+01 mrem/yr

Fraction of Basic Dose Limit Received at Time (t)

Total Mixture Sum M(t}

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 2.672E~02 2.365E~02 1.852E~02 0.000E+00
M(t): 1.068E-03 9.460E-04 7.409E~04 O.000E+Q0

Maximum TDOSE(t): 2.672E-02 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

T2 Limit = 180 days

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in

06/2%9/2009 17:15 Page §

File 1 C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06230906.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

Radio-

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

Radon Plant

Milk Soil

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. omwem/yr fract. mrem/yr

fract. mrem/yr fract.

Co-60 2.672E-02 1.0000

0.0600E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Total 2.672E-02 1.0000

0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.GOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}

Water
Radio-

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Fish

Water Dependent Pathways

Radon Plant

Milk All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr fract. omrem/yr fract. mrem/yr

fract. mrem/yr fract.

Co-60  0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.672E-02 1.0000

Total 0.000E+00 0.0000

0.000E4+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.672E-02 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-~
it Co-60 DoseFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290906.RAD
Table of Contents

T3 Limit =

180 days 06/29/2008 17:15 Page 1
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RESRAD, Version 6.4 T4 Limit = 180 days

06/29/2008 17:15 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\062%0906.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Nane Distribution Parameters
1 ARFEA TRIANGULAR 46 93 186
2 THICKO NORMAL L2289 .114
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .25 .125
5 COVERO NORMAL .381 .191
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RESRAD,

Probabilistic results summary
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06290906.RAD

Version 6.4

T4 Limit = 180 days

Probabilistic Total Dose Summary

06/29/2009

17:15% Page
: Alternate Brookside Resident Dose Assessment un-

Ruclide Peak Peak DOSE (j,t), mrem/yr
(3) Time Dose  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co~60
Min 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 2.71E+00 2.71E400 2.36E+00 1.79E+00 0.00E+00
Avg 0.00E+00 1.40E-01 1.40E-01 1.23E~01 9.37E-02 0.00E+00
5td 0.00E+00 3.51E-01 3.51E~01 3.08E-01 2.38BE-01 O0.00E+00
SALL
Min 0.00E+00 O0.00E+DD 0.0Q0E+4+00 0.00E+00 O0.00E4+00 O0.00E+00
Max 0.00E+00 2.71E+00 2.71E+00 2.36E400 1.79E4+00 0.00E400
Avg 0.00E+00 1.40E-01 1.40B-01 1.23E-01 9.57E-02 O0.00E+00
Std 0.00E+00 3.51E-01 3.51E~01 3.08E-01 2.38E-01 0.00E+00

YALL is total dose summed for all nuclides.
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RESRAD,

Version 6.4

Probabilistic results summary
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290906.RAD

Probabilistic Dose vs Pathway({i):

T4 Limit = 180 days

06/29/2009 17:15 Page S

Alternate Brookside Resident Dose Assessment un-

Nuclide DOSE(i,q,t), mrem/yr
1 t= 0.00E+00 1.00E+00 3.00BE+00 1.00E+03
Co-60
Min 0.00E+00 O0.D0E+00 O0.00E+00 0.00E+00
Max 2.71E400 2.36E+00 1.79E+00 (0.00E+400
Avg 1.40E-01 1.23E~01 9.57E~02 0.00E+00
Std 3.51E~01 3.08E~01 2.38E-01 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 2.71E+00 2.36E+00 1.79E+00 0.00E+0Q0
hvg 1.40E-01 1.23E-01 9.57E-02 0.00E+00
Std 3.51E-01 3,08E~01 2.38E-01 0.00E+00

Ground External

JALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

T4 Limit = 180 days

06/29/2009 17:15 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06290906.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose(t), mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.050 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
0.075 1.45E-04 1.28E-04 9.67E-05 0.00E+00
0.100 4,26E-04 3.45E-04 2.70E-04 0.00E+00
0.125 6.94E-04 6.14E~-04 4.79E-04 O0.00E+00
0.150 9.70E-04 B8.57E~04 6.69E-04 0.00E+00
0.175 1.44E-03 1.28E~-03 9.99E-04 0.00E+00
0.200 1.68E-03 1.49E-03 1.17E-03 0.00E+Q0
0.225 2.40E-03 2.12E~03 1.66E-03 0.00E+00
0.250 3.07E-03 2.72B-03 2.14E-03 0.00E+00
0.275 3.78E-03 3.35E-03 2.62E~03 0.00E+00
0.300 4.82E-03 4.16E-03 3.11E-03 0.00E+00
0.325 5.83E-03 5.16E-03 4,04E-03 0.00E+00
0.350 7.79E-03 6.90E~03 5.40E-03 0.00E+00
0.375 8.6BE-03 7.66E-03 5.96E-03 0.00E+00
0.400 1.00E-02 B8.8BE~03 6.97E-03 0.00E+00
0.425 1.23E-02 1.09E-02 8.17E-03 0.00E+00
0.450 1.36E~02 1.21E-02 9.45E-03 0.00E+00
0.475 1.57E-02 1.39E~02 1.09E-02 0.00E+00
0.500 1.868-02 1.65E-02 1.29E-02 0.00E+00
0.525 2.14E-02 1,B9E-02 1.48E-02 0.00E+00
0.550 2.70E-02 2.38E~02 1.88E~-02 0.00E+00
0.575 3.18E-02 2.82E~02 2.21E-02 0.00E+00
0.600 3.42E-02 3.03E~02 2.36E-02 0.00E+00
0.625 3.71E-02 3.28E-02 2.56E-02 0.00E+00
0.650 4.59E-02 4.07E~02 3.19E-02 0.00E+00
0.675 5.11E-02 4.47E-02 3.48E-02 0.00E+00
0.700 6.62E-02 5.85E-02 4.58E-02 0.00E+00
0.725 7.70E-02 6.80E-02 5.31E-02 0.00E+00
0.750 1.05E-01 9.30E~-02 7.24E-02 0.00E+00
0.775 1.156-01 1.02E-01 7.91E-02 0.00E+0Q
0.800 1.498-01 1.31E~01 1.03E-01 0.00E+00
0.825 1.92E-01 1.70E-01 1.33E~-01 0.00E+00
0.850 2.25E-01 1.97E~-01 1.50E-01 0.00E+00
0.875 2.45E-01 2.17E-01 1.70E-01 0.00E+00
0.900 3.46E-01 3.05E-01 2.37E-01 0.00E+00
0.925 4,65E-01 4.12E~01 3.22E-01 0.0CE+00
0.950 7.08E-01 6.25E~01 4.87E-01 0.00E+00
0.975 1.41E+00 1.25E+00 9.80E-01 0.00E+00
1.000 2.71E+00 2.38E+00 1.79E+00 0.00E+00
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RESRAD Regression and Correlation output 06/29/09 17:16 Page: Coef 1
Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 9 in C
Input File : C: \RESRAD_‘FAMILY\RESRAD\USER?ILES \PBRF_OFF-SITE\062%90906.RAD

Coefficients for peak of mean dose time Dose

Coefficient = PCC SRC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic Variable Sig Coeff Sig Coeff Sig Coeff Sig Coeff
2rea of contaminated zone 3 0.15 3 0.12 4 0.07 4 0.04
Thickness of contaminated zone 4 0.13 4 0.10 3 0.22 3 0.12
Density of contaminated zone 5 -0.01 5 0.00 5 0.04 5 0.02
Indoor time fraction 2 0.16 2 0.13 2 0.4 2 0.31
Cover depth 1 ~0.57 1 ~0.56 1 -0.81 1-0.77
R-SQUARE 0.35 0.35 0.69 0.69

~Rank is set to zero if the dose is zero or the correlation matrix is singular.
~-R-5QUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:26 Page
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\G6300901.RAD
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:26 Page
Summary : Alternate Brookside Resident Dose Assessment unit Cs3-137 Dose Assessment - 6 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD
Dose Conversion Factor {and Related) Parameter Summary
Dose Library: FGR 11
| } Current | Base | Parameter
Menu | Parameter | value$ | caser | Name
1 : z ;
A-1 | DCF's for external ground radiation, {(mrem/yr)/(pCi/g) j | |
A-1 | Ba~137m (Source: FGR 12) | 3.606E+00 | 3.606E+00 | DCFL{ 1)
A-1 | €s-137  (Source: FGR 12) } 7.510E-04 | 7.510E-04 | DCF1({ 2)
| I | |
-1 | Dose conversion factors for inhalation, mrem/pCi: ] |
-1 | Cs~137+D | 3.1908-05 | 3.190E-05 | DCF2( 1)
| | I |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | |
D-1 | Cs~137+D | 5.000E-05 | 5.000E-05 | DCF3( 1)
| I I |
D-34 | Food transfer factors: | | |
D-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 1,1)
D-34 | Cs~137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF( 1,2)
D-34 | Cs3-137+4D , milk/livestock-intake ratio, (pCi/L}/(pCi/d} | 8.000E-03 | 8.000E-03 | RTF( 1,3)
| I ! |
D-5 | Bicaccumulation factors, fresh water, L/kg: | | |
p-5 | Cs~137+D , fish | 2.000E+03 | 2.000E+03 | BIOFAC{
D-5 | Cs~1374+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC(
i i 1

F -

#For DCFl(xxx) only, factors are for infinite depth & area.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD,

Version 6.4 T4 Limit = 180 days

06/30/2009 08:26 Page 3

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

File : C:\RESRAO_FAMILY\RESRAD\USERFILES\PBRFQOFF“SITE\DGBOOQO1.RAD
Site~Specific Parameter Summary

| | User ] ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f f } ; f
RO11 | Area of contaminated zone (m**2) | 3.140E+00 | 1.000E+04 | ——— | Area
RO11 | Thickness of contaminated zone (m) | 1.520E-01 | 2.000E+00 | ——— | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | Lczrag
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | —— | BROL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -— | 1
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | e } T 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.0060E+00 | — | T 3)
RO11 | Times for calculations (yr) | 1.000E403 | 1.000E+01 | - (o
RO11l | Times for calculations (yr) | not used | 3.000E+01 | -— | T( 5
RO11 | Times for calculations (yr) | not used | 1.000E+02 | —— | T( &
RO11 | Times for calculations (yr) | not used | 3.0008+02 | —— | v
RO11 | Times for calculations (yr) | not used | 1.000E+03 | -— | T(8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | e | Tt®
RO11 | Times for calculations (yr) | not used | 0.000E+00 | —— | o

l | ] l |
RO12 | Initial principal radionuclide (pCi/g): Cs~-137 | 1.000E+00 | 0.000E+00 | — | s1(1)
R012 | Concentration in groundwater  {(pCi/L): €s-137 | not used | 0.000E+00 | -— f wig 1)

l I | | !
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | e | COVERO
R013 | Density of cover material (g/cm**3) | not used | 1.500E+00 | ——— | DENsSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | e | vev
R013 | Density of contaminated zone (g/cm**3) | 1.522E+00 | 1.500E+00 | -—- | DENsCZ
R0O13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | -— | vecz
RO13 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | ——— | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | _— | recz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | —— | HCCZ
RO13 | Contaminated zone b parameter | 7.12084+00 | 5.300E+00 | e | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+006 | 2.000E+00 | —— | wIND
R0O13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
R0O13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | - | EVAPTR
RO13 | Precipitation (m/yr) | 8.600E~01 | 1.000E+00 | —— | preECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | ——— | RI
R0O13 | Irrigation mode | overhead | overhead | —— | 1p1TCH
RO13 | Runoff coefficient | 3.000E-01 | 2.000E~01 | e | RUNOFF
R013 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | — | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | -— | EPS

l ! | | t
RO14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | —— | DENSAQ
R014 | saturated zone total porosity | not used | 4.000E-01 | — | TPSZ
R014 | Saturated zone effective porosity | not used | 2.000E-01 | ——— | EPSZ
R0O14 | Saturated zone field capacity | not used | 2.000E-01 | ——— | rcsz
RO14 | Saturated zone hydraulic conductivity (m/yr} | not used | 1.000E+02 | -—- | ucsz
R0O14 | Saturated zone hydraulic gradient | not used | 2.000E-02 | — | BGwT
RO14 | Saturated zone b parameter | not used | 5.300E+00 | - | BSZ
RO14 | Water table drop rate (m/yr) | not used | 1.000E-03 | - | veT
RO14 | Well pump intake depth (m below water table} | not used | 1.000E+01 | ~—— | DWIBWT
RO14 | Model: Nondispersion (ND)} or Mass-Balance (MB) | not used | WD | —— | MoDEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw

1 ! I | l
RO15 | Number of unsaturated zone strata | not used | 1 | o | us
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RESRAD,

Version 6.4

T Limit = 180 days

06/30/2009

08:26 Page 4

Summary : Alternate Broockside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD
Site-Specific Parameter Summary {(continued)

] | User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

: ; z i |
R0O15 | Unsat. zone 1, thickness {(m) | not used | 4.000E+00 | -— | H(1)
R015 | Unsat. zone 1, soil density {(g/cm**3) | not used | 1.500E+00 | —_— | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | ——— | TPUZ (1)
RO15 | Unsat, zone 1, effective porosity | not used | 2.000E-01 | — | EPUZ(1)
R0O15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | e | FeUZ(1)
R015 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | - | BUzZ (1)
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | - | HCUZ (1)

l | I l |
RO16 | Distribution coefficients for Cs-137 ] ] | |
R016 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | e | pCNucc( 1)
RO16 | Unsaturated zone 1 {cm**3/g) | not used | 4.600E+03 | - | pcwucu( 1,1)
RO16 | Saturated zone (cm**3/g) | not used | 4.600E+03 | - | pcwues( 13
R016 | Leach rate (/yr) | 0.000E+00 | 0.COQE+00 | 7.714E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBk( 1)

| I | l |
R017 | Inhalation rate (m**3/yr) } B.400E+03 | 8.400E+03 | — | INHALR
R017 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E-04 | —-— | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | -—- | ED
R017 | Shielding factor, inhalation | 4.000E~01 | 4.000E-01 | - | sHF3
R017 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | - | sHF1
R0O17 | Fraction of time spent indoors | 8.400E-03 | 5.000E-01 | e | FIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E-01 | ——— | FOTD
R017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00C | >0 shows circular AREA. | Fs
R017 | Radii of shape factor array (used if FS = -1j: | | ] ]
R017 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | —— | RAD_SHAPE({ 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | -—— | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | — | RAD_SHAPE( 4)
R017 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | e | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | —— | RAD_SHAPE( 6)
R017 | Outer annular radius (m), ring 7: | not used | 0.0C0E+00 | ——- | RAD_SHAPE{ 7)
R017 | Outer annular radius (m), ring 8: | not used | 0,000E+00 | ——— | RAD_SHAPE{ 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | —— | RAD_SHAPE( 9)
R017 |  Outer annular radius (m), ring 10: | not used | 0.000E+0C | e | RAD_SHAPE (10)
RO17 |  Outer annular radius (mj, ring 11: | not used | 0.000E+00 | - | RAD SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE(12)

l | ! I l
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2003 08:26 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs~-137 Dose Assessment - 6 in
File ¢ C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF~SITE\06300901.RAD

Site-Specific Parameter Summary (continued)

| | User ] | Used by RESRAD | Parameter
Menu | parameter |  Ioput | Default | (If different from user input) | Name

} } f t f
R017 | Fractions of annular areas within AREA: | ] ] ]
R017 | Ring 1 | not used | 1.000E+00 | ——— | FRaca( 1)
R0O17 | Ring 2 | not used | 2.732E-01 | ——— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | —— | FRACA( 3}
R017 | Ring 4 | not used | 0.000E+00 | -— | FRAacA{ 4)
RO17 | Ring 5 | not used | 0.000E+00 | —— | FRACA( 5)
R017 | Ring 6 | not used | 0.000E+00 | —— | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
RO17 | Ring 8 { not used | 0.000E+00 | ——— | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FrAaca( 9)
RO17 | Ring 10 | not used | 0.000E+00 | e | FRACA(10)
R017 | Ring 11 | not used | 0.000E+D0 | e | Fraca(11)
R0O17 | Ring 12 | not used | 0.000E+00 | —— | FRACA(12)

l l ! ! !
RO18 | Fruits, vegetables and grain consumption (kg/yr} | not used | 1.600E+02 | — | DIET(1)
RO18 | Leafy vegetable consumption (kg/yT) | not used | 1.400E+01 | e | DIET(2)
RO1§ | Milk consumption {(L/yr) | not used | 9.200E+01 | e | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | —— | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 | — | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | e | DIET(8)
RO18 | So0il ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | — | so1L
R0O18 | Drinking water intake (L/yr) | not used | 5.100E+02 | e | pwI
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | ——— | Fow
RO18 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHEW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | e | FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | e | FIRW
R018 | Contamipation fraction of aguatic food | not used | 5.000E-01 | —— | FR9
RO18 | Contamination fraction of plant food | not used |-1 | ——— | FPLANT
R0O18 | Contamination fraction of meat | not used |[-1 | ——— | FMEAT
R018 | Contamination fraction of milk | not used |-1 ] —— | FMILK

I | l l |
R0O19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | ——— | LFI5
R0O19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | e | LFi6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | ——— | 1wis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | —— | wwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —— | Ls1
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | ——— | MLED
RO19 | Depth of soil mixing layer (m) | 1.500E~01 | 1.500E-01 | ——— | pM
RO19 | Depth of roots (m) [ not used | 9.000E-01 | —— | prooT
R019 | Drinking water fraction from ground water | not used | 1.000E+00 | —— | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | - | PGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | e | FGwLw
R0O19 | Irrigation fraction from ground water | not used | 1.000E+00 | e | FEWIR

I ! I | [
R19B | Wet weight crop yield foxr Non-Leafy (kg/m**2) | not used | 7.000E-01 | —-— I ¥v(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | —— | yv(2)
R19B | Wet weight crop yield for Fodder {kg/m**2) | not used | 1.100E+00 | — | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | ——— | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | o | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | e | TE(3)
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RESRAD,

Version 6.4 T Limit = 180 days

06/30/2009 08:26 Page

6

Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Aasessment -~ 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300901.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

i f f f i
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | rIv(l)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | —— | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | —— | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | ——— | RDRY {1}
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— | RORY{2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY (3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | —— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | o | RWET (2)
R19B | Wet Foliar Interception Fraction for ¥odder | not used | 2.500E-01 | —— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | WLAM

l ! ] | !
Cl4 | €-12 concentration in water (g/cm**3) | not used | 2.0008-05 | —— | C12WTR
Cl4 | C-1Z concentration in contaminated soil (g/g} | not used | 3.000E-02 | e | ci1zcz
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | —— | csoin
Cl14 | Fraction of vegetation carbon from air | not used | 9.800E~01 | — | cAIR
€14 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | - | pMc
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | — | EvsN
€14 | C-12 evasion flux rate from soil (l/sec) | not used | 1.000B-10 | ——— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | —_— | avre4
€14 | Fraction of grain in milk cow feed | not used | 2.000E-01 | —— | aVFGS

| | ! | !
STOR | Storage times of contaminated foodstuffs (days): | | | 1
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | —— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | ——— | sTOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | — | sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | —— | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | - | STOR T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -— | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | —— | sSTOR_T(T)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -— | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | — | STOR_T(9)

I l ! I I
ROZ1 | Thickness of building foundation (m) | not used | 1.500E-01 | —— | FLOOR1
R021 | Bulk density of building foundation (g/cm**3}) | not used | 2.400E+00 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | ——— | TeCV
ROZ1 | Total porosity of the building foundation | not used | 1.000E-01 | —— | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 |} -—- | en2o0cv
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | — | PH20FL
RO21 | Diffusion coefficient for radon gas {m/sec): I | | i
R021 | in cover material | not used | 2.000E-06 | ——— | prrcv
R021 |  in foundation material | not used | 3.000E-07 | —— | DIFFL
R021 | in contaminated zone s0il | not used | 2.000E-06 | — | pIFcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | BMIX
R0Z1 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | o | REXG
R021 | Height of the building (room) (m) | not used | 2.5008+00 | - | HRM
R0O21 | Building interior area factor | not used | 0.000E+00 | ——- | Fax
RO21 | Building depth below ground surface (m) | not used |~1.000E+00 | —— | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.5008-01 ] -— | EMANA(L)
R021 | Emanating power of Rn-220 gas | not used | 1.500E~01 | ——— | EMANA (2}

| | I | |

i 32 ] e | - | NPTS

TITL | Number of graphical time points
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Version 6.4 T Limit = 180 days 06/30/2009 08:26 Page 7

RESRAD,
Summary : Alternate Brocokside Resident Dose Assessment unit Cs-137 Dose BAssessment -~ 6 in
File ¢ C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD
Site-Specific Parameter Summary {(continued)
| | User J | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
5 f } } f
TITL | Maximum number of integration points for dose ] 17 | -— | e | Lymax
TITL | Maximum number of integration points for risk | 1 | —— j ——— | xymax
1 L 1 1. i
Summary of Pathway Selections
Pathway |  User Selection
f
1 -~ external gamma | active
2 —- inhalation (w/o radon} | active
3 -- plant ingestion | suppressed
4 -~ meat ingestion ] suppressed
5 -~ milk ingestion | suppressed
6 -~ aquatic foods | suppressed
7 -- drinking water | suppressed
8 -~ s0il ingestion | active
9 -- radon | suppressed
Find peak pathway doses ] active
)
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:26 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit {s~137 Dose Assessment - 6 in
File H C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\06300901.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 square meters Cs~137 1.0008+00
Thickness: 0.15 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic¢ Radiation Doge Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000BE+00 1.000E+00C 3.000E+00 1.000E+03
TDOSE(t): 3.693E-03 3.599E-03 3.404E-03 0.000E+00
M{t}): 1.477E-04 1.439E-04 1.362E-04 0.000E+00

Maximum TDOSE(t): 3.693E-03 mrem/yr at t = 0.000E+00 years

Attachement 4-1 RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index
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RESRAD, Version 6.4

Th: Limit =

180 days 06/30/2009 08:26 Page 9

Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 6 in

Summary :
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD
Total Dose Contributions TDOSE(i,p,t} for Indiwidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk 801l
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rem/yr fract. mrem/yr fract.

Cs-137 3.693E-03 1.0000

6.397E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0C00E+00 0.0000

2.385E-08 0.0000

6.397E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0O.000E+00 0.0000 0.000E+00 0.0000

2.385E-08 0.0000

Total 3.693E~-03 1.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0,000E+00 vears
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio~
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Cs-137 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0,000E+00 0.0000 O0.000E+00 0.0000

3.693E-03 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Attachement 4-1
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RESRAD, Version 6.4 T Limit = 180 days

06/30/2009 08:26 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Cs~137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300901.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic INPuLt ... irininrneeranernnesnnoncns 2
Total Dose ........... Ceve e ereaenn Cheaeenan 3
Total RiISK .. .viiiviiiriiiircsitctcoennenancnrecnnnes 4
Dose vs Pathway: Ground External .............. [P 5
Dose vs Pathway: Inhalation {w/o Radon) ........... . 6
Dose vs Pathway: Radon (Water Ind.) .............. .. 7
Dose vs Pathway: Plant (Water Ind.) ................ 8
Dose vs Pathway: Meat (Water Ind.}) ................ 9
Dose vs Pathway: Milk (Water Ind.) ................ 10
Dose vs Pathway: Soil Ingestion ...........cunevunne 11
Dose vs Pathway: Water Ingestion ..........c...c.unn 1z
Dose vs Pathway: Fish Ingestion ...........c...0vuun. 13
Dose vs Pathway: Radon (Water Dep.} ................ 14
Dose vs Pathway: Plant (Water Dep.) ......cieiiiinnnn 15
Dose vs Pathway: Meat (Water Dep.) .............c... 16
Dose vs Pathway: Milk (Water Dep.}) ............ P 17
Cumulative Probability Summary..... Peiraseeereraseans 18
Summary of dose at graphical times, reptition 1..... 19
Summary of dose at graphical times, reptition 2..... 20
Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............. 22
Correlation and Regression coefficients (if any)..... 23
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RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2009 08:26 Page 2
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKO NORMAL 152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAT. .0084 .0042
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RESRAD,

Version 6.4

Probabilistic Total Dose Sunmary

T Limit = 180 days
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300901.RAD

06/30/2009 08:26 Page

Nuclide Peak Peak DOSE (j, t), mrem/yr
(1) Time Dose t= 0,00E+00 1.00E+00 3.00E+00 1.00E+03
Cs-137
Min 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00 ©0.00E+00
Max 0.00E+00 1.05E-02 1.058-02 1.03E-02 9.77E~03 0.00E+00
RAvg 0.00E+00 3.57E-03 3.57E~03 3.48E-03 3.29E~-03 0.00E+00
std 0.00E+00 2.26E-03 2.26E-03 2.21E-03 2,11E-03 O0.00E+00
YALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
Max 0.00E4+00 1.05E-02 1.05E-02 1.03E-02 8.77E~03 0.00E+00
Avg 0.00E+00 3.57E-03 3.57E~03 3.48E-03 3.29E-03 0.00E+00
Std 0.00E+00 2.26E-03 2.26E-03 2.21E-03 2,11E-03 O0.00E+00

JALL is total dose

Attachement 4-1
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RESRAD, Version 6.4 T3 Limit = 180 days

06/30/2009 08:26 Page 5

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Cs~137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF‘OEF—SITE\O6300901.RAD

Probabilistic Dose vs Pathway(i): Ground External
Nuclide DOSE(i,j.t), mrem/yr
(3} t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs~137
Min 0.00E+00 O0.Q0E+00 0.00E+00 0.00E+00
Max 1.05E~02 1.03E~02 9.77E-03 0.00E+00
Avg 3.57E-03 3.48E-03 3.29E-03 0.00E+00
std 2.26E-03 2.21E-03 2.11E-03 0.00E+00
SALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 1.05E-02 1.03E~-02 9.77E~03 0.00E+00
Avg 3.57E~03 3.48E-03 3.29E~03 0.00E+00
std 2.26E-03 2.21E-03 2.11E-03 O0.00E+00

$ALL is total pathway dose summed for all nuclides.
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RESRAD, Verszion 6.4

T3 Limit = 180 days

06/30/2009 08:26 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Cs-137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300301.RAD
Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+0Q3
0.025 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.050 1.038-04 1.01E-04 7.79E-05 O0.00E+00
0.075 3.89E-04 3.77E~-04 3.59E-04 0.00E+00
0.100 6.71E~04 6.54E-04 6.21E-04 0.00E+00
0.125 1.04E~03 1.02E-03 9.55E-04 0.00E+00
0.150 1.21E~03 1.16E~03 1.06E-03 0.00E+00
0.175 1.39E~03 1.34g-03 1.25E-03 0,00E+00
0.200 1.48E-03 1.44E~03 1.36E-03 O0.00E+00
0.225 1.63E~03 1.58E-03 1.48E-03 0.00E+00
0.250 1.77E~03 1,72E-03 1.58E-03 0.00E+00
0.275 1.89E~03 1.84E~03 1.71E-03 0.00E+00
0.300 1.97E-03 1,90E-03 1.80E~03 0.00E+00
0.325 2.12E-03 2.05E~03 1.95E~03 O0.00E+00
0.350 2.41E-03 2.34E-03 2.20B-03 0.00E+00
0.375 2.576-03 2.49E-03 2.36E-03 0.00E+00
0.400 2.74E-03 2.66E-03 2.50E-03 0.00E+00
0.425 2.90E~03 2.83E-03 2.68E-03 0.00E+00
0.450 3.03E-03 2.96E~03 2.81E-03 0.00E+00
0.475 3.258~03 3.178-03 2.97E~03 0.00E+00
0.500 3.37E-03 3.28E-03 3.11E-03 0.00E+00
0.525 3.56E-03 3.46E-03 3.29E-03 0.00E+00
0.550 3.75E~-03 3.65E-03 3.44E-03 0.00E+00
0,575 3.92E-03 3.82E~03 3.64E-03 0.00E+00
0.600 4.038-03 3.93E-03 3.73E-03 0.00E+00
0.625 4.18E-03 4.08E~03 3.83E-03 0.00E+00
0.650 4.28E-03 4.17E-03 3.96E-03 0.00E+00
0.675 4.458-03 4.34E-03 4.13E-03 0.00E+00
0.700 4.74E~-03 4.60E-03 4.36E-03 0.00E+00
0.725 4.93E-03 4.81E~03 4,57E-03 0.00E+00
0.750 5,15E-03 5.02E-03 4.77E-03 0.00E+00
0.775 5.33E-03 5.20E-03 4.96E-03 0.00E+00
0.800 5.52E-03 5.39E-03 5.09E~03 0.00E+00
0.825 5,74E-03 5.60E-03 5.32E-03 0.00E+00
0.850 5.93E-03 5.78E~03 5.51E-03 0.00E+400
0.875 6.28E-03 6.13E~03 5.84E-03 0.00E+00
0.800 6.68E-03 6.52E-03 6.21E-03 0.00E+00
0.925 6.96E-03 6.76E-03 6.40E~03 0.00E+00
0.950 7.64E-03 7.45E-03 7.08E-03 0.00E+00
0.975 8.30E-03 $.10E-03 7.72E-03 0.00E+00
1.000 1.058-02 1.03E-02 9.77E-03 0.00E+00
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RESRAD Regression and Correlation output 06/30/09 08:26 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

Input File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300901.RAD

Coefficients for peak of mean dose time Dose
Coefficient =

Repetition =

PCC

SRC PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff Sig Coeff Sig Coeff

Area of contaminated zone 3 0.69 3 0.32 3 0.57 3 0.24
Thickness of contaminated zone 2 0.75 2 0.39 2 0.79 2 0.44
Density of contaminated zone 4 0.26 4 0.09 4 0.26 4 0.09
Indoor time fraction 1 0.91 1 0.78 1 0.92 1 0.81

0.88 0.88 0.89 0.89

R-SQUARE

-Rank is set to zero if the dose is zero or the correlation matrix is singular.

-R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.

Attachement 4-1 RESRAD Case Run Reports for Alternative
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RESRAD, Version 6.4

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

T Limit = 180 days

06/30/2009 08:51 Page 1

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300902,RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor {(and Related) Parameter Summary ...

Site-Specific Parameter Summary

Summary of Pathway Selections ............. .

Contaminated Zone and Total Dose Summary ...
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Time = 0.000E+00 .. ... .tiiiiieinannnnnn
Time = 1.000E+00 ..... aerenenaea e .
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RESRAD, Version 6.4 T¥ Limit = 180 days 06/30/2009 08:51 Page 2
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment -~ 6 in
File : C: \RESRAD_.FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\O6300902 .RAD
Dose Conversion Factor {(and Related) Parameter Summary
Dose Library: FGR 11
| ] Curzrent | Base | Parameter
Menu | Parameter | value# | caser | Rame
f f } {
a~1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) ] | |
a-1 | Ba-137m (Source: FGR 12) | 3.606E+00 | 3.606E+00 | DCF1{ 1)
a-1 | €s-137  (Source: FGR 12) [ 7.5108-04 | 7.510E-04 | DCF1( 2)
| I I I
-1 | Dose conversion factors for inhalation, mrem/pCi: ] ! |
B-1 | Cs-137+D | 3.190E-05 | 3.190E-05 | DCF2{ 1)
l I I !
D-1 | Dose conversion factors for ingestion, mrem/pCi: ] | }
D-1 | Cs-137+D | 5.000E-05 | 5.000E~05 | DCF3{ 1)
l I | I
D-34 | Food transfer factors: | | |
D-34 | Cs~137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 } RTF( 1,1)
D-34 | Cs-137+D , beef/livestock-intake ratioc, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E~02 | RTF{ 1,2)
D-34 | Cs-137+D , milk/livestock-intake ratio, (pCi/L}/{pCi/d) | 8.000E-03 | 8.000E-03 | RTF( 1,3)
I | | I
D-$5 | Bioaccumulation factors, fresh water, L/kg: ] | |
p-5 | Cs-137+D , fish | 2.000E+03 | 2.000E+03 | BIOFAC(
p~5 | Cs-137+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC(
1 H L 5,

#For DCF1({xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4

Th Limit = 180 days

06/30/2009 08:51 Page 3

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C:\RESRAD*FAMILY\RESRAD\USERFILES\PBBF_Q?F'SITE\O5300902.RAD
Site~Specific Parameter Suwumary

| | User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

l ; f I f
RO11l | Area of contaminated zone (m**2) | 3.140E+00 | 1.000E+04 | -— | arEA
RO11 | Thickness of contaminated zone (m) | 1.520E-01 | 2.000E+00 | -— | THICKO
RO11 | Length parallel to aguifer flow {m) | not used | 1.000E+02 | e | nczpag
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | e | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | — | T
RO11 | Times for calculations {yr) | 1.000E+00 | 1.000E+00 | ——— | T(2)
R0O11 | Times for calculations ({yr) | 3.000E+00 | 3.000E+00 | —— | T(3)
R0O11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | - | ¢ 4
R0O11 | Times for calculations (yr) | not used | 3.000E+01 | —— | T( 5
RO11 | Times for calculations (yr) | not used | 1.000E+02 | ——— }T( 8)
RO11 | Times for calculations (yr) | not used | 3.000E+02 | —— e
RO11 | Times for calculations (yr) | not used | 1.000E+03 | -— | T¢ 8
RO11l | Times for calculations (yr) | not used | 0.000E+00 | ——— | TC 9
RO11 | Times for calculations {yr) | not used | 0.000E+00 | -— | T(10)

I I l | [

RO12 | Initial principal radionuclide (pCi/fg): Cs-137 | 1.000E+00 | 0.000E+00 | ——— | s1(1)
RO12 | Concentration in groundwater {pCif/L): Cs~137 | not used | 0.000E+00 | - | w1( 1)
I l I | l
RO13 | Cover depth (m) | 1.520E-01 | 0.000E+00 | —— | covero
RO13 | Density of cover material (g/cm**3) | 1.500E+00 | 1.500E+00 | —— | DENSCV

RO13 | Cover depth erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | — | vev
R013 | Density of contaminated zone (g/cm**3} | 1.522E+00 | 1.500E+00 | — | pENsCz
RO13 | Contaminated zone erosion rate (m/yr} | 1.000E-03 | 1.000E-03 | e | vez
R0O13 | Contaminated zone total porosity | 4.500E-01 | 4.0060E-01 | -—- | TPCZ
R013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | —— | Fecz
RO13 | Contaminated zone hydraulic conductivity {m/yr) | 2.700E+02 | 1.000E+01 | ——— | HCcz
RO13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | —— | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | e | winDp
R0O13 | Humidity in air {(g/m**3) | not used | 8.000E+00 | -— | BUMID
R0O13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | - | EVAPTR
R0O13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | ——— | PRECIP
R013 | Irrigation (m/yr) | 1.040E+00 | 2.000E~01 | ——— | rRI
RO13 | Irrigation mode | overhead | overhead | - | IDITCH
R013 | Runoff coefficient | 3.000E~01 | 2.000E-01 | e | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | —— | WAREA
R013 | Accuracy for water/soil computations | not used | 1.000E-03 | ——= | EPS

| | I I I
RO14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zome total porosity | not used | 4.000E-01 | - | Tepsz
R014 | Saturated zone effective porosity | not used | 2.000E-01 | -— | BEPSZ
R014 | Saturated zone field capacity | not used | 2.000E-01 | -— | FCsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | -— | mesz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | ——— | HGWT
RO14 | Saturated zone b parameter | not used | 5.300E+00 | — | BSz
RO14 | Water table drop rate {(m/yr) | not used | 1.000E-03 | ——— | vwr
R014 | Well pump intake depth (m below water table) | not used | 1.000E+01 | ——— | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | WD | ——— | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | — | uw
| | | | l
RO15 | Number of unsaturated zone strata | not used | 1 | —— | Ns
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RESRAD,

Versio

n 6.4

TV Limit

180 days

06/30/2003 08:51 Page 4

Summary : Alternate Brookside Resident Dose Assessment unit CUs-137 Dose Assessment ~ 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300902.RAD
Site-Specific Parameter Summary (continued)

| |  User ] | Used by RESRAD | Parameter
Menu | Parameter j Input | Default | (I1f different from user input) | Name

f i ¥ } f
R015 | Unsat. zone 1, thickness {(m} | not used | 4.000E+00 | - | B(L)
R015 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+400 | —— | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E~01 | ——— | TPUZ(1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | -— | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | - | Fcuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | —— | BUz(1)
R0O15 | Unsat. zone 1, hydraulic conductivity (m/yzr) | not used | 1.000E+01 | ——— | BCUZ (1)

| | l | I
R0O16 | Distribution coefficients for Cs-137 | | | |
R0O16 | Contaminated zone (cm**3/qg) | 4.600E+03 | 4.600E+03 | e | peNuee( 1)
R016 | Unsaturated zone 1 (cm**3/g) | not used | 4.600E+03 | —— | bcNucu( 1, 1)
RO16 | Saturated zone {em**3/g) | not used | 4.6008+03 | —— | pcNucs( 1)
RO16 | Leach rate {/yr) | 0.000E+00 | 0.000E+00 | 7.7148-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | sOLUBK({ 1}

I | | [ l
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | ——— | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~-04 | 1.000E-04 | - | MLINR
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | -—— | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | e | SHF3
R017 | Shielding factor, external gamma | 7.000E-01 { 7.000E-01 | -—- | sEF1
RO17 | Fraction of time spent indoors | 8.400E-03 | 5.000E-01 | —— | FIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 } 2.500E-01 | ——— { FOTD
RO17 | Shape factor flag, external gamma | 1.000E400 | 1.000E+00 | >0 shows circular AREA. | ¥s
RO17 | Radii of shape factor array (used if FS = -1): | i } |
R017 | Outer annular radius {m), ring 1: | not used | 5.000E+01 | ——— | RAD_SHAPE{ 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
R017 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | o | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | -— | RAD_SHAPE{ 4)
R017 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | - | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | ——— | RAD_SHAPE( 6)
R017 | Outer annular radius {(m}, ring 7: | not used | 0.000E+00 | ——— | RAD SHAPE{ 7)
RO17 | Outer annular radius (m), ring B8: | not used | 0.GOOE+00 | -— | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
RO17 | Outer annular radius {(m), ring 10: | not used | 0.000E+00 | - | RAD_SHAPE(10)
R0O17 | Outer annular radius {(m), ring 11: | not used | 0.000E+00 | — | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | ——— | RAD_SHAPE(12)

| ! i I 1
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:51 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File 3 C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300902.RAD

Site-Specific Parameter Summary {continued)

| | User | f Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f f f } f
R0O17 | Fractions of annular areas within AREA: ] | | |
RO17 | Ring 1 | not used | 1.000E+00 | ——— | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | —— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -— | FrRACA{ 3)
RO17 | Ring 4 | not used | 0.000E+00 | -—- | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | ——— | FRACA({ &)
RO17 | Ring 7 | not used | 0,000E+00 | ——— | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | ——— | FRACA( 8)
RO17 | Ring 39 | not used | 0.000E+00 | -— | FRACA( 9)
R0O17 | Ring 10 | not used | 0.G00E+00 | -— | FRACA{10)
RO17 | Ring 11 | not used | 0.000E+00 | e | FRACA(1L)
R017 |  Ring 12 | not used | 0.000E+00 | —— | FRACA(12)

l i i | !
R018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | —— | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | - | DIET(2)
R018 | Milk consumption (L/yr) | not used | 9.200E+01 | -— | pIET(3)
RO18 | Meat and poultry consumption {(kg/yr) | not used | 6.300E+01 | —— | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | — | DIET(5)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | —— | DIET (&)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | —— | s01L
RO18 | Drinking water intake (L/yx) | not used | 5.100E+02 | -— | pwI
R018 | Contamination fraction of drinking water | not used | 1.000E+400 | —— | ¥ow
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLw
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | ——— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | ——— | FRO
R0O18 | Contamination fraction of plant food | not used |-1 ] -—- | FPLANT
R0O18 | Contamination fraction of meat | not used |~1 | —-—— | FMEAT
RO18 | Contamination fraction of milk | not used |-1 } — | FPMILK

! | I I !
RO13 | Livestock fodder intake for meat (kg/day) | not used | 6.B800E+01 | ——— | LFIS
R0O19 | Livestock fodder intake for milk (kg/day) | not used | 5.S500E+01 | - | LFIs
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - | Lwis
R019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -— | w16
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | ——— | LSz
R019 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | —— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E~01 | 1.500E-01 | —— | DM
R019 | Depth of roots (m) | not used | 9.000E-01 | —— | DROOT
R01S | Drinking water fraction from ground water | not used | 1.000E+00 | - | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHR
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | — | rowLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | —— | FGWIR

l f l | !
RISB | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E~01 | —— [ yv(n)
R19B | Wet weight crop yield for Leafy (kg/m**2}) | not used | 1.500E+00 | -— | yvi2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | —— | yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(L
R19B | Growing Season for Leafy {years) | not used | 2.5008E~01 | ——— | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E~02 | - | TE(3)
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RESRAD, Version 6.4

T Limit = 180 days

06/30/2009 08:51 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 6 in
File : C: \RESRAD___FAMILY\RESRAD\USERFILES\?BRF_OFF'SITE\O5300902 .RAD
Site-Specific Parameter Summary (continued)

| | User | ] Used by RESRAD | Parameter
Menu | Parameter { Input | Default | (If different from user input) | Name

f ; f i f
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | — | TIV(1}
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | ——— | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | ——— | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —— | RORY(3)
R19B | Wet Foliar Interception Fraction for WNon-Leafy | not used | 2.500E-01 | e | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RWET(2)
R198B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | ——- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | wraM

| I | l I
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | —— | cl2wTr
Cl4 | C-12 concentration in contaminated soil {g/g) | not vsed | 3.000E~02 | — | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -— | csorwn
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | carmr
Cl4 | c~-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | ——— | pMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 ] — | EvsN
€14 | €-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | ——— | rREVSN
¢14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | ——— | avrG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E~01 | —— | AVFGS

| ! I ! I
STOR | Storage times of contaminated foodstuffs (days): | | ] |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E401 | 1.400E+01 | — | sToR T(1)
STOR | Leafy vegetables | 1.000E400 | 1.000E+00 | ——— | STOR_T (2}
STOR | Milk | 1.000E+00 | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -— | STOR_T (4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | - | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E400 | 7.000E+00 | - | sTorR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | — | sTOR T(T)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | ——— | sTOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.S500E+01 | e | STOR_T(9)

l i I I |
R0O21 | Thickness of building foundation (m) | not used | 1.500E-01 | ——- | FLOORL
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | - e | TeCv
R0O21 | Total porosity of the building foundation | not used | 1.000E-01 | —— | TeFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | e | PH20CV
R0OZ1 | Volumetric water content of the foundation | not used | 3.000E-02 | —— | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
R021 |  in cover material | not used | 2.000E-06 | - | piFcv
R0O21 |  in foundation material | not used | 3.000E-07 | o | DIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | —— | piFcz
R0O21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | BMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -— | REXG
R021 | Beight of the building (room) (m} | not used | 2.500E+00 | —— | HRM
R021 | Building interior area factor | not used | 0.000E+00 | - | FAI
R0O21 | Building depth below ground surface (m) | not used |-1.000E+00 |} —— | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | e | EMANA(L)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 |} - | EMANA(2)

l l l I l
TITL | Number of graphical time points ] 32 ] -— | e | NPTS
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:51 Page 7

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment -~ 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300802.RAD
Site~Specific Parameter Summary (continued)
] |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
; f } f ;
TITL | Maximum number of integration points for dose | 17 | — | —— | LyMAx
TITL | Maximum number of integration points for risk | 1 | —— ] — | Kymax
s i 1 i 1
Summary of Pathway Selections
Pathway | User Selection
i
1 -- external gamma ] active
2 -- inhalation {(w/o radon) | active
3 -- plant ingestion ] suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 ~- aquatic foods | suppressed
7 -~ drinking water | suppressed
8 -- soil ingestion | active
9 -~ radon | suppressed
Find peak pathway doses | active
i
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:51 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ 6 in

File H C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRFMOFF-SITE\OSBO0902.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 square meters Cs~137 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.15 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.0C0E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 8.330E-04 8.243E-04 8.051E-04 0.000E+00
M{t): 3.332E-05 3.297E-05 3.220E~05 O0.000E+00

Maximum TDOSE(t): 8.330E-04 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

T Limit = 180 days 06/30/2009 08:51 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300902.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground
Radio—

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. rmrem/yr fract. mrem/yr fract. amrem/yr fract. mrem/yr fract.

Cs~-137 8.330E~04 1.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Total 8.330E-04 1.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)

Water
Radic-

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Fish Radon Plant Meat Milk All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,

Cs~137 0.000E+00 0.0000

0.000E+00 0,0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.330E-04 1.0000

Total  0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 (.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00C 0.0000 8.330E~-04 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4 T Limit = 180 days

06/30/2009 08:51 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs~137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF‘DFF—SITE\06300902.RAD
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RESRAD, Version 6.4 Ths Limit = 180 days

06/30/2009 08:51 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300902.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKO NORMAL .152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND RORMAL .0084 .0042
5 COVERO NORMAL .152 .076
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RESRAD,

Version 6.4

Probabilistic Total Dose Summary

T4 Limit = 180 days

Probabilistic results summary :

06/30/2009
Alternate Brookside Resident Dose Assessment un—
it Cs-137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBR?WOFF*SITE\OS300902.RAD

08:51 Page

Ruclide Peak Peak DOSE{j,t), mrem/yr
{3} Time Dose t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs-137
Min 0.00E+00 0.00E400 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
Max 0.00E+00 5.78E-03 5.79E-03 5.698E~03 5.51E-03 0.00E+00
Avyg 0.00E+00 1.06E-03 1.06E-03 1.05E-03 1.02E-03 O0.00E+00
Std 0.00E+00 1.17E-03 1.17e~03 1.15E~03 1.11E~03 0.00E+00
SALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 5.79E-03 5.79E~03 5.65E-03 5.51E-03 0.00E+00
Avg 0.00E+00 1.06E-03 1.06E~03 1.05E~03 1.02E-03 0.00E+00
Std 0.00E+00 1.17E-03 1.17E~03 1.15g-03 1.11E-03 0.00E+00

YALL is total dose summed for all nuclides.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2008 08:51 Page 5
Probabilistilc results summary : Alternate Brookside Resident Dose Assessment un-—
it Cs-137 DosFile: C:\RESRADWFAMILY\RESR&D\USERFILES\PBRF_OFF-SITE\O6300902.RAD

Probabilistic Dose vs Pathway(i): Ground External

Nuclide DOSE(i,j,t), mrem/yr
(i) t= 0,00E+00 1.00E+00 3.00E+00 1.00E+03

€3~137
Min 0.00E+00 0.00E+00 0,00E+00 0.00E+00
Max 5.798E-03 5,69E-03 5.51E-03 0.00E+00
Avg 1.06E-03 1,05E-03 1.02E-03 0.00E+00
std 1.178-03 1.158-03 1.11E-03 0.00E+00
YALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 5.79E~03 5.69E-03 5.51E-03 0.00E+00
Avg 1.06E~03 1.05E~03 1.02E-03 0.00E+00
std 1.178~03 1.15E-03 1.11E~03 0.00E+00

TALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

T Limit =

180 days

06/30/2009 08:51 Page 18

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Cs-137 DosFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300902.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= D.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.050 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.075 5.92E-05 5.86E-05 5.75E-05 O0.00E+00
0.100 8.078~05 7.98E-05 7.80E-05 0.00E+00
0.125 1.24E~04 1.23E-04 1.20E-04 0.00E+00
0.150 1.51E-04 1.50E-04 1.43E-04 0.00E+00
0.175 1.67E-04 1.65E-04 1.61E-04 0.00E+D0
0.200 1.86E-04 1.84E-04 1,80E-04 0.00E+00
0,225 2.11E~04 2.09E-04 2.04E-04 0.00E+00
0.250 2,43E-04 2.41E-04 2.36E-04 0.00E+00
0.275 2.7BE-04 2Z.75E-04 2.69E-04 0.00E+00
0.300 3.24E-04 3.20E-04 3,12E-04 0.00E+00
0.325 3.538-04 3.47E~04 3.40E-04 O0.00E+00
0.350 3.74E~04 3.71E~04 3.63E-04 O0.00E+00
0.375 4,19E-04 4.15E-04 4.07E-04 0.00E+00
0.400 4.,40E~04 4.35E-04 4.27E-04 0.00E+00
0.425 4.82E-04 4.76E~04 4.65E-04 0.00E+00
0.450 5.38E~04 5.33E~-04 5.22E-04 O0.00E+00
0.475 5.73E-04 5.62E~04 5.46E~04 0.00E+00
0.500 6,348~04 6.27E~04 6.11E-04 0.00E+00
0.525 6.96E-04 6.89E-04 6.73E~04 O0.00E+00
0.550 7.42E-04 7.34E-04 7.19E-~04 0.00E+00
0.575 8.22E-04 8.12E~04 7.89E-04 0.00E+00
0.600 8.728-04 8.64E~04 8.43E-04 0.00E+00
0.625 9.67E-04 9.55E-04 9.32E-04 0.00E+00
0.650 1.076~03 1.06E-03 1.04E-03 0.00E+00
0.675 1.128~03 1.10E-03 1.08E-03 0.00E+00
0.700 1.21E-03 1.20E-03 1.17E-03 0.00E+00
0.725 1.33E-03 1.31E-03 1.27E-03 0.00E+00
0,750 1.41E-03 1.37E~03 1.33E-03 0.00E+00
0.775 1.52E-03 1.50E-03 1.47E-03 0.00E+00
0.800 1.74E~03 1.71E-03 1.87E~03 0.00E+D0
0.825 1.968-03 1.93E-03 1.89E-03 0.00E+00
0.850 2.10E-03 2.07E-03 2.02E-03 0.00E+00
0.875 2.34E-03 2.31E-03 2.25E~03 0.00E+00
0.900 2.72E-03 2.68E~03 2,62E-03 0.00E+00
0.925 3.17E-03 3.11E-03 2.94E-03 0.00E+00
0.950 3,576~03 3.53E-03 3.44E-03 0.00E+00
0.975 4.82E-03 4.74E-03 4.56E-03 0.00E+00
1.000 5.79E-03 5.69E-03 5,51E-03 0.00E+00
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RESRAD Regression and Correlation output 06/30/09 08:51 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
Input File : C:\RESRAD_FAMILY\QESRAB\USERFILES\PBRF_QFF—SITE\06300902.RAD

Coefficients for peak of mean dose time Dose
Coefficient =

Repetition =

PCC

8RC

PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff Sig Coeff Sig Coeff

Area of contaminated zone 4 0.31 4 0.18 4 0.31 4 0.15
Thickness of contaminated zone 3 0.39 3 0.24 3 0.51 3 0.27
Density of contaminated zone 53 0.07 5 0.04 5 0.14 5 0.06
Indoor time fraction 2 0.58 2 0.40 2 0.73 2 0.49
Cover depth 1 -0.77 1 -0.67 1-0.83 1 -0.69
R~SQUARE 0.68 0.68 0.79 0.79

~Rank is set to zero if the dose is zero or the correlation matrix is singular.

~R~SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4

Tk Limit = 180 days

06/30/2009 08:24 Page

Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300903.RAD
Dose Conversion Factor (and Related} Parameter Summary
Dose Library: FGR 11
] | Curremt | Base | Parameter
Menu | Parameter |  value$# | Ccaser | Name
t ; { f
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | ] |
a-1 | Ba-137m (Source: FGR 12) ] 3.606E+00 | 3.606E+00 | DCF1( 1)
A-1 | Cs-137  (Source: FGR 12) | 7.510E-04 | 7.510E-04 | DCFl{ 2)
| l 1 !
B-1 | Dose conversion factors for inhalation, mrem/pCi: ] |
B-1 | Cs-137+D | 3.190E-05 | 3.130E-05 | DCF2( 1)
| l i |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | |
p-1 | Cs-137+D | 5.000E-05 | 5.000E~05 | DCF3( 1)
l | ! 1
D~34 | Food transfer factors: ] | ]
D-34 | Cs~137+D , plant/soil concentration ratio, dimensionless | 4.000E~-02 | 4.000E~02 | RTF( 1,1)
D-34 | C€s-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.0008-02 | 3.000E-02 | RTF( 1,2)
D-34 | €s-137+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) | 8.000E-03 | 8.000E-03 | RTF( 1,3)
l ! l !
D-5 | Bioaccumulation factors, fresh water, L/kg: | | ]
D-5 | Cs-137+D , fish | 2.000E+03 | 2.0008+03 | BIOFAC( 1,1)
D-5 | C€s-137+D , crustacea and mollusks | 1.00084+02 | 1.000E+02 | BIOFAC{ 1,2)
i 1 i 5

#For DCF1({xxx) only, factors are for infinite depth & area.

“Base Case means Default.lib w/o Associate Wuclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days

06/30/2008 09:24

Page 3

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300903.RAD
Site~8pecific Parameter Summary

| | User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

} f { f f
RO11 | Area of contaminated zone {(m**2) | 3.140E+00 | 1.000E+04 | —— | AREA
RO11 | Thickness of contaminated zone (m) | 1.520E-01 | 2.000E+00 | — | THICKO
RO11l | Length parallel to aquifer flow (m) | not used | 1.000E+02 | —— | nczeag
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
R011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | —-— | T
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | e | r¢ 2y
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —— ¢
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | -— (o
R0O11 | Times for calculations (yr} | not used | 3.000E+01 | — )
RO11l | Times for calculations (yr) | not used | 1.000E+02 | e | ¢ &)
RO11 | Times for calculations (yr) | not used | 3.000E+02 | ——— lT¢n
RO11 | Times for calculations (yr) | not used | 1.000E+03 | — | T8
RO11 | Times for calculations (yr) | not used | 0.000E+00 | —— | 109
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T(10)

! ! | [ |
RO12 | Initial principal radionuclide (pCi/g): €s-137 | 1.000E+00 | 0.000E+00 | —— | s1(1)
RO12 | Concentration in groundwater  (pCi/L}: Cs-137 | not used | 0.000E+00 | - [ wi¢ 1)

l ! | ! l
RO13 | Cover depth (m) | 3.050E-01 | 0.000E+00 | o | covero
R0O13 | Density of cover material (g/cm**3) | 1.5008+00 | 1.500E+00 | ——- | DENSCV
RO13 | Cover depth erosion rate (m/yr) | 1.000E~03 | 1.000E-03 |] -—— | vev
RO13 | Density of contaminated zone (g/cm**3) ] 1.522E+00 | 1.500E+00 | e | DENSCZ
R013 | Conteminated zone erosion rate {(m/yr) | 1.0008-03 | 1.000E-03 | o | vea
RO13 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | —— | rec2
RO13 | Contaminated zone field capacity ] 2.000E~01 | 2.000E-01 | —— | Fcez
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | -— | neez
RO13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | - | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | —— | winp
RO13 | Humidity in air (g/m**3) | not used | §.000E+00 | — | HOMID
R0O13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | e | EVAPTR
RO13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | —— | PRECIP
R0O13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | —— | RI
RO13 | Irrigation mode | overhead | overhead | -— | 1DITCH
RO13 | Runoff coefficient | 3.000E-01 { 2.000E-01 | —— | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2} | not used | 1.000E+06 | - | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.0008~03 |} —— | EPS

I | ! ! |
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | -— | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | ——— | TPsZ
R014 | Saturated zone effective porosity | not used | 2.000E-01 | - | EPSZ
RO14 | Saturated zone field capacity | not used | 2.000E-01 | -— | resz2
RO14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.0008+02 | ——— | HCSZ
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 } —— | Hewr
RO14 | Saturated zone b parameter | not used | 5.300E+00 | —— | BSz
R014 | Water table drop rate (m/yr) | not used | 1.000E~03 | -— | vwr
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | ——— | DWIBWT
RO14 | Model: Nondispersion (ND} or Mass-Balance (MB) | not used | WD | — | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | --—= jouw

| l | l I
RO15 | Number of unsaturated zone strata | not used | 1 | -— | us
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06/30/2009 09:24 Page 4
Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - 6 in
File : Cs \RESRADJE‘AHILY\RESRAD\USERFILES\PBRF_OFE‘—SITE\O6300903 .RAD

RESRAD, Version 6.4 T Limit = 180 days

Site-Specific Parameter Summary {continued)

| |  vser | ] Used by RESRAD | Parameter
Menu | Parameter | Imput | Default | (If different from user input) | Name
f f i t f
RO15 | Unmsat. zone 1, thickness (m) | not used | 4.000E+00 | ——— | 51
ROL5 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | —— | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | —— | TPUZ(1)
ROI5 | Umsat. zone 1, effective porosity | not used | 2.000E-01 | ——— | EPUZ (1)
RO15 | unsat. zone 1, field capacity | not used | 2.000E-01 | -— | reuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | —— | BUZ(L)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | e | HCUZ (1)
! ! I | !
RO16 | Distribution coefficients for Cs-137 | | | |
RO16 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | -— | perucc( 1)
ROL6 | Unsaturated zone 1 (cm**3/q) | not used | 4.600E+03 | ——— | bcNucu( 1,1)
ROL6 | Saturated zone {cm**3/g) | not used | 4.600E+03 | — | pcnucs( 1)
RO16 | Leach rate (/yr) | G.000E+00 | 0.000E+00 | 7.714E~04 | ALEACH{ 1)
RO16 | Solubility constant | 0.000E+00 | 0.0COE+00 | not used | SOLUBK{ 1)
| ! l ! |
R017 | Inhalation rate {(m**3/yr) | 8.400E+03 | 8.400E+03 | -— | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E-04 | -— | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | e | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | sHF3
RO17 | shielding factor, external gamma | 7.000E~01 | 7.000E~01 | —— | suF1
RO17 | Fraction of time spent indoors | 8.400E-03 | 5.000E-01 | e | PIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E~01 | ——— | POTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1}: ] | | I
RO17 | Outer annular radius (m}), ring 1: | not used | 5.000E+01 | -—- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | ——— | RAD_SHAPE( 2)
RO17 | Outer anmnular radius (m), ring 3: | not used | 0.000E+00 | e | RAD SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | ——— | RAD_SHAPE{ 5)
RO17 | Outer annular radius {m), ring &: | not used | 0.000E+00 | ——— | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | ——- | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | —— | RAD_SHAPE( 8)
RO17 | oOuter annular radius (m), ring 9: | not used | 0.000E+00 | ——— | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: [ not used | 0.000E+00 | -— | RAD_SHAPE (10)
RO17 | Outer annular radius {m), ring 11: | not used | 0.000E+00 | —— | RAD_SHAPE(11)
RO17 | Outer annular radius (m}, ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE(12)
| ! | I l
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2008 09:24 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in
File ¢ C: \RESRAD__FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\OGB 00303 .RAD

Site-Specific Parameter Summary {(continued)

| | User ] ] Used by RESRAD | Parameter
Menu | Parameter |  Imput | Default | (If different from user input) | Name

f ; ; ; t
R017 | Fractions of annular areas within AREA: i | ] |
RO17 | Ring 1 | not used | 1.000E+00 | ——— | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | - | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | e | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | —— | FRACA{ 4)
RO17 | Ring 5 | not used | 0.000E+00 |} -— | FrRACA{ 5)
R0O17 | Ring 6 | not used | 0.000E+00 | — | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | —— | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | ——— | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | ——— | Fraca{ 9)
R017 |  Ring 10 | not used | 0.000E+00 | - | FRACA (10)
RO17 | Ring 11 | not used | 0.000E+00 | — | FrRAacA{(11)
R017 |  Ring 12 | not used | 0.000E+00 | —— | FRACA(12)

I ! | I !
R018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | e { DIET (1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | e | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | - | DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | —— | prET(4)
RO18 | Fish consumption (kg/yr} | not used | 5.400E+00 | —— | DIET(S)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -—- | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | -— | so1L
R0O18 | Drinking water intake (L/yr} | not used | 5.100E+02 | —— | pwr
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | e | Fbw
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | — | rHEW
R0O18 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | -— | FIRW
R0O18 | Contamination fractionm of aguatic food | not used | 5.000E-01 | - | FrR9
RO18 | Contamination fraction of plant food | not used |-1 ] — | FPLANT
RO18 | Contamination fraction of meat | not used |-1 i —— | FMEAT
R018 | Contamination fraction of milk | not used |-1 | - | FMILK

| | ! I I
RO1S | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI5
R0O19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | -— | LFI6
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | — | LWIS
R0O19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | w16
R0O19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —— | Ls1
R019 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | ——— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 |] -—- | DM
R0O19 | Depth of roots (m) | not used | 9.000E-01 | -— | prooOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | e | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | —— | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | — | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+Q0 | - | FGWIR

I l I | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2} | not used | 7.000E-01 | ——— | yv(l)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | -— | wvi2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | — | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not useda | 1.700E-01 | - | TE(D)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | -— | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | —— | TE(
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RESRAD, Version 6.4 Tk Limit = 180 days

06/30/2009 09:24 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\063009203.RAD
Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

| : ; ; :
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(L)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 |} - ] TIv(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | — | rIv(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -— | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 |} —— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —_— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | - | WiaM

I | I | l
Cl4 | €-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -— | cizwrr
C14 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | ——— | cizcz
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | —— | csorn
Cl14 | Fraction of vegetation carbon from air | not used | 9.800E-01 ] - | carr
Cl4 | Cc-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | ——— | DMC
€14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -—- | EVSN
C14 | ¢~12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | ——— | REVSN
€14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | o | avres
€14 | Fraction of graim in milk cow feed | not used | 2.000E-01 | - | AVFGS

I [ ! | l
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR |  Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -— | sTOR T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -— | STOR_T (2}
STOR |  Milk | 1.000E+00 | 1.000E+00 | - | sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000B+01 | ——— | sTOR_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | -— | sTOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | —— | sTOR T (6)
STOR | Well water | 1.000E+00 | 1.000E+00 | —— | STOR_T(7)
STOR |  Surface water | 1.0008+00 | 1.000E+00 | i | sTOR_T(8)
STOR | Livestock fodder | 4.500B+01 | 4.5008+01 | e | STOR T (9)

I | ! | |
RO21 | Thickness of building foundation (m} | not used | 1.500E-01 | -—— | FLOORL
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | —— | DENSFL
R0O21 | Total porosity of the cover material | not used | 4.000E-01 | ——— | TPCYV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | —— | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E~02 | ——— | pH2OCV
R0O21 | Volumetric water content of the foundation | not used | 3.000E-02 | —— | PH20OFL
R021 | piffusion coefficient foxr radon gas (m/sec): | | { |
R0O21 |  in cover material | not used | 2.000E-06 | — | prFcy
R021 | in foundation material | not used | 3.000E-07 | -—— | prFFL
R021 | in contaminated zone soil | not used | 2.000E-06 | ——— | prrcez
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - j BMIX
RO21 | Average building air exchange rate ({1/hr) | not used | 5.000E-01 | - | REXG
R021 | Height of the building (room} (m) | not used | 2.500E+00 | — | HRM
R021 | Building interior area factor | not used | 0.000E+00 | - | Fax
R0O21 | Building depth below ground surface (m) | not used |-1.000E+00 | -— | DMFL
R0O21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | ——— | EMANA (1)
RO21 | Emanating power of Rn-220 gas | not used | 1.5008-01 | e | EMANR{2)

I | I ! !
TITL | Number of graphical time points i 32 ] ——— | ——— | nPTS
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RESRAD, Version 6.

4 T4 Linmit = 180 days 06/30/2009 09:24 Page 7

Summary : Alternate Brookside Resident Dose Assessment unit Cs~137 Dose Assessment - & in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300%03.RAD

Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Naree
3 { f ; ;

TITL | Maximum number of integration points for dose | 17 | e ] e | nymax
TITL | Maximum number of integration points for risk | 1 ] ——— | - | KYMAX
1 L 1, 1 i,
Surmmary of Pathway Selections

Pathway | uUser Selection

f

1 -- external gamma | active

2 -~ inhalation (w/o radon) | active

3 -- plant ingestion | suppressed

4 -~ meat ingestion [ suppressed

5 -~ milk ingestion | suppressed

6 -- aquatic foods | suppressed

7 -- drinking water | suppressed

8 -~ soil ingestion | active

g -~ radon | suppressed

Find peak pathway doses ] active
i
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:24 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - & in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300903.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 square meters Cs-137 1.000E+00
Thickness: 0.15 metexs
Cover Depth: 0.31 meters

Total Dose TDOSE (t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t}) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000B+03
TDOSE(t): 1.059E-04 1.048E-04 1.027E-04 0.000E+00
M(t): 4.237E-06 4.1%4E-06 4.108E~06 0.000E+00

Maximum TDOSE(t): 1.05%E~04 mrem/yr at ¢t = 0.000E+00 years

Attachement 4-1 RESRAD Case Run Reports for Alternative Page 130 of 214
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RESRAD, Version 6.4

T3 Limit =

180 days 06/30/2009 09:24 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

File : C:\RESRADWFAHILY\RESRAD\USERFILES\PBRF_OFF—SITE\96300903.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As nrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk S0il
Radio~
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Cs-137 1.059E~04 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total 1.059E-04 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0GO0E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p.t} for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fractiom of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio~
Nuclide mrem/yr fract.  mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. Trwrem/yr fract.

Cs-137 0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.059E-04 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4

T Limit = 180 days

06/30/2009 09:24 Prage 1

Probabilistic results summary : Alternate Brookside Resident Dose Agsessment un-—
it Cs-137 DosFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\G6300903.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ........evevvinnvan easseemaaenes 2
TOLAl DOSE . vniuvrveervevoneromeanonnessnonssonansnns 3
Total RISK ... .ivrniiniriirennennecnsveenansocarons . 4
Dose vs Pathway: Ground Extermal ............cnvean. 5
Dose vs Pathway: Inhalation {w/o Radon) .......... . 6
Dose vs Pathway: Radon (Water Ind.} .........cuec.n. 7
Dose vs Pathway: Plant (Water Ind.) ....convevvvunss 8
Dose vs Pathway: Meat (Water Ind.} ........ccuvinnns 9
Dose vs Pathway: Milk (Water Ind.) ........0evceev. 10
Dose vs Pathway: Soil Ingestion ........vevvvvuoueas 11
Dose ws Pathway: Water Ingestion ............viuvuvn 12
Dose ws Pathway: Fish Ingestion .........coviuvuuasnnn 13
Dose vs Pathway: Radon (Water Dep.) ........... fere. 14
Dose vs Pathway: Plant (Water Dep.) .....iveivnccosns 15
Dose ws Pathway: Meat (Water Dep.) ..c..ieivnivnncana 16
Dose wg Pathway: Milk (Water Dep.} ....cenvivrenn 17
Cumulative Probability Summary........occevenerensanns 18
Sumary of dose at graphical times, reptition 1..... 15
Summary of dose at graphical times, reptition 2..... 20
Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............. 22
Correlation and Regression coefficients (if any}..... 23

Attachement 4-1

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 132 of 214



RESRAD, Versicn 6.4 T Limit = 180 days 06/30/2009 09:24 Page 2
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300903.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKO NORMAL .152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 -999%
4 FIND NORMAL .0084 .0042
5 COVERO NORMAT, .305 .152
Attachement 4-1 RESRAD Case Run Reports for Alternative

Brookside Resident Scenario, with index
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RESRAD,

Probabilistic results summary
it C3-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300903.RAD

Version 6.4

T3 Limit = 180 days

Probabilistic Total Dose Summary

06/30/2009 09:24 Page

Alternate Brookside Resident Dose Assessment un-—

Nuclide Peak Peak DOSE(j,t), mrem/yr
(i) Time Dose t= Q.00B+00 1.00E+00 3.00E+00 1.00E+03
Cs~137
Min 0.00E+00 0.00B+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
Max 0.00E+00 5.47E-03 5.47E-03 5.3BE-03 5.20E-03 0.00E+00
Avg 0.00E+00 4.04E-04 4.04E~04 3,98E-04 3.86E-04 0.00E+00
Std 0.00E+00 8.58E-04 8,.58E~-04 8,42E-04 8.09E-04 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 5.47E-03 5.47E~03 5.38E-03 5.20E~03 0.00E+00
Avg 0.00E+00 4.04E-04 4.04E~04 3.98E-04 3.86E-04 0.00E+00
Std 0.00E+00 B,58E-04 8,58E~04 8,42E-04 8,08E-04 0.00E+00

TALL is total dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results summary
it C8-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300903.RAD

Probabilistic Dose vs Pathway(i):

T4 Limit = 180 days

Nuclide DOSE (i,j,t), mrem/yr
(1 t= 0,00E+00 1.00E+00 3.00E+00 1.00E+03
Ca-137
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 5.47E~03 5.38E-03 5.20E-03 0.00E+00
Avg 4.04E-04 3.98E~-04 3.86E~-04 0.00E+00
Std 8.58E~04 8.42E-04 8.09E-04 0.00E+00
$ALL
Min 0.00E+00 O0.Q0E+00 O0.00E+00 0.00E+00
Max 5.47E~03 5.38E~03 5.20E-03 0,00E+00
Avg 4,04E-04 3.98E~04 3.86E~04 0.00E+00
std 8.58E-04 8.42E-04 §.09E-04 0.00E+00

YALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs~137 DosFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300303.RAD
Cumulative Probability Summary for: Total Dose Over Pathways

TH Limit = 180 days

06/30/2009 09:24 Page 18

Cumulative Dose (t}, mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.008+00 O0.00E+00 0.00E+00 0.00E+00
0.050 0.008+00 0.00E+00 0.00E+00 0.00E+00
0.075 7.73E~07 7.30E-07 7.17E-07 0.00E+00
0.100 2.16E-06 2.14E-06 2.10E-06 O0.0CE+00
0.125 3.B5E-06 3.81E-06 3.74E~06 0.00E+00
0.150 5.34E~06 5.29E-06 5.19E-06 0.00E+00
0.175 6.95E~06 6.47E~06 6.31E~06 0.00E+00
0.200 8.31E-06 8.23E-06 8.06E-06 0.00E+00
0.225 1.12E-05 1.11E~05 1.08E-05 0.00E+00
0.250 1.40E-05 1.3BE-05 1.35E-05 0.00E+00
0.275 1.758-05 1,73E-05 1.70E-05 0.0CE+00
0.300 2.22E-05 2.20E-05 2.15E-05 O0.Q00E+00
0.325 2.85E~05 2.82E-05 2.77E-05 0.00E+00
0.350 3.36E-05 3.32BE-05 3.25E-05 0.00E+00
0.375 3.75E-05 3.71E~05 3.63E~05 0.00E+00
0.400 4.038-05 3.90E-05 3.80E~05 0,00E+00
0.425 4,30E-05 4,.84E-05 4.75E-05 0.00E+00
0.450 5.88E-05 5.82E-05 5.71E-05 0.00E+00
0,475 6.51E~05 6,44E-05 6.32E-05 0.00E+00
0.500 8.16E-05 B8.08E~05 7.91E-05 0.00E+00
0.525 8.89E-05 8.80E-05 8.61E-05 0.00E+00
0.550 1.00E-04 9.80E~05 9.38E~-05 0.00E+00
0.575 1.12E-04 1.11E~04 1.09E-04 O0,00E+00
0.600 1.308~04 1.28E-04 1.26E-04 0.00E+00
0.625 1.57E~04 1.55E-04 1.52E-04 0.00E+00
0.650 1.80E~04 1.79E-04 1.75E-04 0.00E+00
0.675 1.97E~04 1.95E~-04 1.91E-04 (0.00E+00
0.700 2.61E-04 2.58E~04 2.53E~04 0.00E+00
0.725 2.966-04 2.93E-04 2.87E-04 0.00E+00
0.750 3.48BE-04 3.44E-04 3.38E-04 0.00E+00
0.775 4.26E-04 4.22E-04 4.11E-04 O0.00E+00
0.800 5.15E~04 5.10E-04 4.98E-04 0.00E+00
0.825 6.08E-04 6.02E~-04 5.90E~04 0.00E+00
0.850 6.82E-04 6.75E-04 6.62E-04 0.00E+00
0.875 9.17E~04 9.08E-04 8.88E-04 O0.00E+00
0.800 9,93E-04 9.82E-04 9.62E~04 0.00E+00
0.925 1.54E~03 1.52E-03 1.48E-03 0.00E+00
0.950 2.09g~-03 2.07e~03 2.02E-03 0.00E+00
0.975 3.80E~03 3.75E~03 3.65E-03 0.00E+00
1.000 5.47E~03 5.38E-03 5.20E-03 0.00E+00
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RESRAD Regression and Correlation output 06/30/09 09:24 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - 6 in

Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300303.RAD

Coefficients for peak of mean dose time Dose

Coefficient = pCC 3RC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic variable Sig Coeff Sig Coeff Sig Coeff Sig Coeff
Area of contaminated zone 2 0.21 2 0.17 4 (.17 4 0.10
Thickness of contaminated zone 4 0.17 4 0.14 3 0.28 3 0.16
Density of contaminated zone 5 0.00 5 0.00 5 0.05 5 0.03
Indoor time fraction 3 0.21 3 0.16 2 0.49 2 0.31
Cover depth 1 ~0.61 1 ~0.59 1 -0.81 1 ~0.76
R-SQUARE 0.41 0.41 0.69 0.69

-Rank is set to zero if the dose is zero or the correlation matrix is singular.

~R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable {Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 Ti Limit = 180 days 06/30/2009 08:40 Page 1

Summary : Alternate Brocokside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD
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RESRAD, Version 6.4

T¥ Limit = 180 days

06/30/2008 08:40 Page

2

Summary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment ~ 6 in
File H C:\RESRAD”FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\O6300904.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11
! ] Current | Base | Parametex
Menu | Parameter |  Value# | Case* | Name
1 i [ |
1 1 T 1
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) ] |
a-1 | Co~60 {Source: FGR 12) | 1.622E+01 | 1.622E+01 | DCFl( 1)
l I ! |
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B~1 | Co~60 | 2.190E-04 | 2.190E-04 | DCF2( 1)
! I I I
D~1 | Dose conversion factors for ingestion, mrem/pCi: ] ] |
D-1 | Co-60 | 2.690E-05 | 2.690E-05 | DCF3( 1)
| | I l
D-34 | Food transfer factors: | | |
D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E~02 | B.000E-02 | RTF{ 1,1)
D-34 | Co-60 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.0008-02 | 2.000E-02 | RYF( 1,2)
D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/({pCi/d) | 2.000E-03 | 2.000E-03 | RTF( 1,3)
I I I !
D-5 | Biocaccumulation factors, fresh water, L/kg: | } |
-5 | Co-60 ., fish | 3.000E+02 | 3.000E+02 | BIOFAC{ 1,1)
D-5 | Co-60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC( 1,2)
1. 1 i 1

#For DCF1(xxx} only, factors are for infinite depth & area.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:40 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD
Site-Specific Parameter Summary

] |  User ] | Used by RESRAD | Paraemeter
Menu | Parameter |  Inmput | pefault | (If different from user input) | Name

: : : ; :
RO11 | Area of contaminated zone (m**2) | 3.140E+00 | 1.000E+04 | — | AREA
RO11 | Thickness of contaminated zone ({(m) | 1.520E-01 | 2.000E+00 | ——— | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | LczPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | — | BRODL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | —— | 11
R011 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | —— | T( 2)
RO11 | Times for calculations {(yr) | 3.000E+00 | 3.000E+00 | —— | T(3)
R011 | Times for calculations (yr) | 1.000E+03 | 1.000E401 | e (8
R011 | Times for calculations (yr) | not used | 3.000E+01 | — ] T(5)
RO1l | Times for calculations (yr) | not used | 1.000E+02 | - | T¢ 6
RO11 | Times for calculations ({yr) } not used | 3.000E+02 | ——- [ Tcmn
RO11 | Times for calculations (yr) | not used | 1.000E+03 | - | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | (9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | e | (10}

I 1 I l f
RO12 | Initial principal radionuclide (pCi/g}: Co-60 | 1.000E+00 | 0.000E+00 | e | s1¢1)
R012 | Concentration in groundwater (pCi/L): Co-60 | not used | 0.000E+00 | -—- | wi¢ 1)

l I | ! I
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | —— | COVERO
R0O13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | — | DENSCV
R0O13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | —— | vev
R0O13 | Density of contaminated zone (g/cm**3) | 1.522E400 | 1.500E+00 | — | DENSC2Z
RO13 | Contaminated zone ercsion rate (m/yr) | 1.000E-03 | 1.000E-03 | -— | veaz
R013 | Contaminated zone total porosity | 4.500E~01 | 4.000E~01 | -— | Teca
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | -— | rcca
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | —— | neez
R013 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | — | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | - | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -—- | HoMID
R0O13 | Evapotranspiration coefficient | 5.000E~01 | 5.000E-01 |} — | EvAPTR
RO13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | -— | PRECIP
R013 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | —~—— | RI
RO13 | Irrigation mode | overhead | overhead | —— | 1DITCH
RO13 | Runoff coefficient [ 3.000E-01 | 2.000E-01 | ——— | RUNOFF
R013 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | - | WAREA
R013 | Accuracy for water/soil computations | not used | 1.000E-03 | - | EPS

! | I l I
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E~01 | ——— | Tesz
R0O14 | Saturated zone effective porosity | not used | 2.000E-01 | — | EPSZ
R014 | Saturated zone field capacity ] not used | 2.000E-01 | -— | FCsz
R0O14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | —— | #Csz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | e | HeWwr
R014 | Saturated zone b parameter | not used | 5.300E+00 | - | Bsz
R014 | Water table drop rate {m/yr) | not used | 1.000E-03 | ——— ] vwr
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | —— | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND | - | MODEL
R0O14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 |} -— | uw

l | ! I |
R0O15 | Number of unsaturated zone strata | not used | 1 | —— | N8
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:40

Summary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment -~ 6 in

Page 4

File s L \RESRAD_E'AMILY\RESRAD\USERFILES \PBRF__OFF-SITE\06300904 JRAD
Site-Specific Parameter Summary (continued)

i | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

t 5 l f !
RO15 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | _— | H{D
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | — | DENSUZ (1}
R015 | Unsat. zone 1, total porosity | not used | 4.000E-01 | ——— | TPUZ (1)
RO15 | Unsat. zome 1, effective porosity | not used | 2.000E-01 |} e | EPUZ(L)
R015 | Unsat. zone 1, field capacity | not used | 2.000E-01 | —— | rouz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300B+00 | e | BuzZ (1)
R0O15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | ——— | BCUzZ (1)

I I | l I
R016 | Distribution coefficients for Co~60 | | i |
RO16 | Contaminated zone (cm**3/g) | 1.000E+03 | 1.000E+03 | —— | penucc( 1)
R016 | Unsaturated zone 1 {(cm**3/q) | not used | 1.000E+03 | —— | ocnucu( 1,1)
RO16 | Saturated zone {(cm**3/g) | not used | 1.000E+03 | -— | pcwucs({ 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.548E-03 | aLEACH( 1)
RO16 | Solubility constant | 0.000E+00 | ©.000E+00 | not used | soLuBk({ 1)

| | ] [ !
R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | -— | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | —— | MLINH
R017 | Exposure duration | 1.000E400 | 3.000E+01 | -—- | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | -— | suF3
RO17 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | - | smFl
RO17 | Fraction of time spent indoors | 8.400E~03 | 5.0008-01 | — | FIND
R017 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E-01 | - | rOTD
ROL7 | Shape factor flag, external gamma | 1.000E400 | 1.000E+00 | >0 shows circular AREA. | F8
R017 | Radii of shape factor array (used if FS = ~-1): | | ] |
R017 | Outer annular radius (m}, ring 1: | not used | 5.0008401 | —— | RAD SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.0718+01 | —= | RAD SHAPE( 2)
R017 | Outer annular radius {m}, ring 3: | not used | 0.000E+00 | - | RAD_SHAPE{ 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | -— | RAD SHAPE( 4)
R017 | Outer annular radius {(m), ring 5: | not used | 0.000E+00 | ——— | RAD SHAPE( 5)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | —- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | —— | RAD_SHAPE( 7)
R017 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | ——— | RAD_SHAPE( 8)
R017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | ——— | RAD_SHAPE( 9)
R017 | Outer annular radius (m), zing 10: | not used | 0.000E+00 | —— | RAD_SHAPE(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | ——— | RAD_SHAPE(11)
R017 | Outer anmular radius (m), ring 12: | not used | 0.000E+00 | ——— | RAD _SHAPE(12)

I l | | I
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RESRAD,

Summary :

Version 6.4 T% Limit = 180 days

06/30/2009 08:40 Page 5

Alternate Brookside Resident Dose Assessment unit Co—-60 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD
Site~Specific Parameter Summary {continued)

| |  User ] ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

f } I T ;
RO17 | Fractions of annular areas within AREA: | | | ]
RO17 | Ring 1 | not used | 1.000E+00 | —— | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | ——— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | — | FRACA( 3)
R0O17 | Ring 4 | not used | 0.000E+00 | -—- | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | -— | PRACA( 5)
R017 | Ring & | mot used | 0.000E+00 | - | FrRaca{ &)
R017 | Ring 7 | not used | 0.000E+00 | —— | FrACAL T)
RO17 | Ring 8 | not used | 0.000E+00 | —— | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | — | FrAca( 9)
RO17 | Ring 10 | not used | 0.DOOE+00 | ——— | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | — | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)

I | ! | I
RO18 | Fruits, vegetables and grain consumption {(kg/yr) | not used | 1.600E+02 | —— | bIET (1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | —— | pIET(2)
R0O18 | Milk consumption (L/yr) | not used | 9.200E+01 | - | DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | — | pIET(4)
RO18 | Fish consumption (kg/yr} | not used | 5.4008400 | — | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | —— | DIET(S6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | — | soin
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | —— | pwx
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | —— | row
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | -— | FHHW
R0O18 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | ——— | FPIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | —— | FR9
RO18 | Contamination fraction of plant food | not used |-1 | ——— | FPLANT
R018 | Contamination fraction of meat | not used |[-1 | -— | FMEAT
R018 | Contamination fraction of milk | not used -1 | ——— | m™ILk

| I l I l
R0O19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -—— | LFI5
R019 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | ——— | LFIs
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | —— | LWIs
R0O19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -— | Lsx
RO19 | Mass loading for foliar deposition (g/m**3} | not used | 1.000E-04 | e | MLFD
RO1S | Depth of soil mixing layer (m) | 1.5008~-01 | 1.500E-01 | e | oM
R019 | Depth of roots (m) | not used | 9.000E-01 | —— | DROOT
R019 | Drinking water fraction from ground water | not used | 1.000E+00 | e | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 |} - | FGwHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | - | PGWLW
R019 | Irrigation fraction from ground water ] not used | 1.000E+00 | -— | FGWIR

I i I I l
R19B | Wet weight crop yield for Noun-Leafy (kg/m**2) | not used | 7.000E-01 | ——— | ¥v(l)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | e | yv(2)
R198 | Wet weight crop yield for Fodder {kg/m**2) | not used | 1.100E+00 | -— | Y3
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | —— | TE(D)
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 | - | TE2)
R19B | Growing Season for Fodder {years) | not used | 8.000E-02 | —— | TE(3)
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RESRAD, Version 6.4 T3 Limit = 180 days

06/30/2009 08:40 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment ~ 6 in

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300504.RAD
Site~Specific Parameter Summary (continued)

| | user | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Dpefault | (If different from user input) | Name

+ f } f f
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | —— | TIvil)
R198 | Translocation Factor for Leafy | not used | 1.000E+00 | o | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | —— | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— [ RDRY (2}
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | o | RWET(1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | e | RWET (2)
R198 | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | — | wiaM

| ! ! I l
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | ci12wrr
€14 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | cicz
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | o | csoIiLn
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | cair
€14 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | ——— | pMC
Cl4 | c-14 evasion flux rate from soil (1/sec) | not used | 7.000E~07 | ——— | EvSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.0008-01 | —-— | AvrG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - e | avees

! I | l I
STOR | Storage times of contaminated foodstuffs (days): | ] | }
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+401 | 1.400E+01 | ——— | STOR_T(1)
STOR | Leafy vegetables | 1.000E400 | 1.000E+00 | e | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | —— [ sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | —— | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000B+00 | 7.000E+00 | - | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | e | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | - | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | -—= | STOR_T(9)

! | | I I
R021 | Thickness of building foundation (m) | npot used | 1.500E-01 | —— | FLOOR1
R0OZ1 | Bulk density of building foundation (g/cm**3)} | not used | 2.400E+00 | —— | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-D1 | -—— | TPCV
R0Z1 | Total porosity of the building foundation | not used | 1.000E-01 | —— | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—— | eH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E~02 | - | PH20FL
R0O21 | piffusion coefficient for radon gas (m/sec): | | i |
R021 |  in cover material | not used | 2.000E-06 | -— | prFcy
R021 | in foundation material | not used | 3.000E-07 | —— | DIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | —— { prrcs
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | ——— | BMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E~01 | ——— | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | ——— | HRM
R021 | Building interior area factor | not used | 0.0008+00 | ——= | eax
RO21 | Building depth below ground surface {(m) | not used |-1.000E+00 | —— | oMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | —_— | EMANA(L)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | —— | EMANR(2)

i ! I | |

| 32 | ——— | e | npTS

TITL | Number of graphical time points
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RESRAD, Version 6.4 T3 Limit = 1BC days 06/30/2009 08:40 Page 7
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD
Site-Specific Parameter Summary (continued)

I | User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user inmput) | Name

l ; i f f
TITL | Maximum number of integration points for dose i 17 ] - ] e | nymax
TITL | Maximum number of integration points for risk i 1 | ——— ] -—- | Rymax

1 L i i 1

Summary of Pathway Selections

Pathway

User Selection
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|
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|
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RESRAD, Version 6.4 Th Limit = 180 days 06/30/2009 08:40 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-3ITE\(06300904.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 sguare meters Co-60 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 1.516E-02 1.321E-02 9.997E-03 0.000E+00
M(t): 6.065E~04 5.285E~-04 3.999E-04 0.000E+00

Maximum TDOSE({t): 1.516E-02 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:40 Page 9
Summary : Alternate Brookside Resident Dose Assessment unit Co~60 Dose Assessment - 6 in
File ¢ C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD

Total Doge Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 vears

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Co-60 1.516E~02 1.0000 4.157E-08 0.0000 O0.000E+00 0.0000 G.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.215E-08 0.0000

Total 1.516E-02 1.0000 4.157E-08 0.0000 0.000E+00 0.0000 0,000E+00 0,.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 1,215E-08 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio~

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr f£fract. mrem/yr fract. mrem/yr fract.

Co-60  0.000E+00 0.0000 O.000E+00 0.0000 0.000BE+00 0.0000 ©.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 1.516E-02 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.516E~02 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4

TH Limit = 180 days

06/30/2009 08:40 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co~60 DoseFile: C:\RESRAD‘FAMILY\RESRAD\USERFILES\PBRF_QFF~SITE\06300904.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results
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TOtAl DOSE 4 uuvurenurnroroenscnoncnssosnoesanssnnns . 3
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Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon {Water Ind.) ........ PSP 7
Dose vs Pathway: Plant (Water Ind.) .....c.ciunvnean 8
Dose vs Pathway: Meat (Water Ind.) ................ 9
Dose ve Pathway: Milk (Water Ind.) ................ 10
Dose vs Pathway: Soil Ingestion ..... e “en 11
Dose vs Pathway: Water Ingestion .......civesenncsscs 12
Dose vs Pathway: Fish Ingestion .......cccvvnivuennnns 13
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Cumulative Probability Summary............ ey 18
summary of dose at graphical times, reptition 1..... 19
Summary of dose at graphical times, xeptition 2Z..... 20
Summary of dose at graphical times, reptition 3..... 21
Peak of the mean dose at graphical times............ . 22
Correlation and Regression coefficients {(if any)..... 23

Attachement 4-1

RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 147 of 214



RESRAD, Version 6.4

T Limit = 180 days 06/30/2008 08:40 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-~

it Co~60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKO NORMAL L1582 076
3 DENSCZ TRUNCATED NORMAL 1.55 23 .001 .999
4 FIND NORMAL .0084 .0042
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RESRAD,

Probabilistic results summary

Version 6.4

T Limit = 180

days

Probabilistic Total Dose Summary

06/30/2009 08:40 Page
: Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD_FAHILY\RESRAD\USERFILES\PBRE_OFF-SITE\06300904.RAD

Nuclide Peak Peak DOSE({j,t), mrem/yr
(1 Time Dose  t= 0.00E+00 1.00E+00 3.00E+00 1,00E+03
Co~60
Min 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 O0.00E+00 0.00E+00
Max 0.00E+00 4.42E-02 4.42E-02 3.86E-02 2.94E-02 0.00E+00
Avg 0.00E+00 1.48E-02 1.48E-02 1.29E~02 9.76E-03 0.00E+00
std 0.00E+00 9.56E-03 9.56E-03 B8.35E-03 6.3BE-03 (0.00E+00
TALL
Min 0.00B4+00 O0.00E+00 0.00E+00 0.00E+00 O0.00E+00 O.00E+00
Max 0.00E+00 4.42E-02 4.42E-02 3.86E-02 2.94E~-02 (0.00E+00
Avg 0.00E+00 1.48E-02 1.48E-02 1.29E-02 9.76E~03 0.00E+00
std 0.00E+00 9.56E-03 9.56E~03 8.35E-03 6.38E~-03 0.00E+00

TALL is total dose
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RESRAD,

Probabilistic Dose vs Pathway(i):

Version 6.4

T3¢ Limit = 180 days
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\FBRF OFF-SITE\06300904.RAD

Ground External

Nuclide DOSE(i,j.t), mrem/yr
(3) t= 0.00E+00 1.00E+00 3,00E+00 1.00E+03
Co~60
Min 0.00E+00 ©.00E+00 0.00E+00 O0.00E+00D
Max 4,42E~02 3.86E-02 2.94E-02 0.00E+00
Avg 1.48E-02 1.29E~02 9.76E-03 0.00E+00
Std 9,.56E~03 8.35E~03 6.38E-03 0.00E+400
YALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 4.42E~02 3.B6E-02 2.94E-02 0.00E+00
Avg 1.48E~02 1.29E-02 9.76E-03 0.00E+00
std 9.56E-03 B.35E~-03 6.38E-03 0.00E+00

TALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results sumpary

Th Limit =

180 days

: Alternate Brookside Resident Dose Assessment un-

06/30/2009 08:40 Page 18

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300904.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= 0.00E+00 1,00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 O0.0CE+0G0C 0.00E+00
0.050 4.34E~04 3.79E-04 2.13E-04 0.00E+00
0.075 1.64E~03 1.43E~03 1.09E-03 G§.00E+00
0.100 2.76E~03 2.41E~03 1.80E~03 O0.00E+00
0,125 4.28E~03 3.73E~03 2.83E-03 0.00E+00
0.150 4.72E~03 4.09E-03 2.99E-03 0.00E+00
0.175 5.63E-03 4.75E~03 3.45E~03 0.00E+00
0.200 6.07E-03 5.27E-03 3.97E~03 0.00E+00
0.225 6.478~03 5.58E-03 4.10E-03 0.00E+00
0.250 7.21E~03 6.15E-03 4.60E-03 0.00E+00
0.275 7.64E-03 6.55E~-03 4.85E~03 0.00E+00
0.300 7.82E-03 6.83E~-03 5.14E~03 0.00E+00
0.325 8.73E~03 7.63E~03 5.78E-03 O0.00E+00
0.350 9.94E~03 8.60E-03 6.44E-03 0.00E+00
0.375 1.06E~02 9.08E-03 6.91E-03 0.00E+00
0.400 1.12E-02 9.70E~03 7.34E~03 0.00E+00
0.425 1.19E~02 1,.03E-02 7.75E-03 0.00E+00
0.450 1.288-02 1.12E~02 8.50E~03 0.00E+00
0.47% 1.32E-02 1.14E~02 8.67E-03 0.00E+00
0.500 1,40E-02 1.21E-02 9.22E-03 0.00E+00
0.525 1.488-02 1.28E-02 9.75E-03 0.00E+00
0.550 1.54E~02 1.34E~02 1.01E-02 0.00E+00
0.575 1.61E~02 1.39E~-02 1,05E~02 0.00E+00
0.600 1.66E-02 1.45E-02 1.10E-02 0.00E+DO
0.625 1.74E~02 1.52E~02 1.16E-02 0.00E+00
0.650 1.80E-02 1.578-02 1.19E-02 O0.00E+00
0.675 1.878-02 1.62E-02 1.23E-02 0.00E+00
0.700 1.978~02 1.71E-02 1.29E-02 0.00E+00
0.72% 2.03E-02 1.77E~02 1.35E~02 0.00E+00
0.750 2,13E-02 1.85E-02 1.42E-02 0.00E+00
0.775 2.25E~-02 1.95E-02 1,47E-02 0.00E+00
0.800 2.31E-02 2,02E-02 1,.55E-02 0.00E+00
0.825 2.38E-02 2.0BE~02 1.58E-02 (0.0C0E+00
0.850 2.47E~02 2.14E-02 1.63E-02 0.00E+00
0.875 2.64E~02 2.29E-02 1.74E-02 0.00E+00
0.900 2.79E~02 2.42E-02 1.85E~02 0.00E+00
0.925 2.90E-02 2.52E~02 1.93E-02 0.00E+00
4.950 3.19E-02 2.76E-02 2.11E-02 0.00E+00
0.975 3.59E-02 3,14E-02 2.40E-02 0.00E+00
1.000 4,42E~-02 3.B6E~02 2,.84E-02 0.00E+00
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RESRAD Regression and Correlation output 06/30/09 08:40 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment — 6 in B

Input File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300904.RAD

Coefficients for peak of mean dose time Dose

Coefficient = PCC SRC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic Variable Sig Coeff Sig Coeff Sig Coeff Sig Coeff
Area of contaminated zone 3 0.69 3 0.33 3 0.58 3 0.24
Thickness of contaminated zone 2 0.78 2 0.42 2 0.81 2 0.47
Density of contaminated zone 4 0.29 4 0.10 4 0.29 4 0.10
Indoor time fraction 1 0.91 1 0.76 1 0.92 1 0.79
R-SQUARE 0.88 0.88 0.89 0.89

~Rank is set to zero if the dose is zero or the correlation matrix is singular.

-R~8QUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:59 Page
Summary : Alternate Brookside Resident Dose Assegsment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD_F&MILY\RESRAD\USERFILES\PBRF_QFF-SITE\06300905.RAD
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:5% Page 2
Surmary : Alternate Brookside Resident Dose Assessment unit Co—60 Dose Assessment - 6 in
File : C: \RESRAD__FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300905 .RAD

Dose Conversion Factor {and Related) Parameter Summary
Dose Library: FGR 11

] | cCurrent | Base | Parameter

Menu | Parameter |  value# | Case* | Name
t f } }

A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g} | |

a~1 | Co-60 (Source: FGR 12) | 1.622B+01 | 1.622E+01 | DCFL{ 1}
| [ | |

B-1 | Dose conversion factors for inhalation, mrem/pCi: ] | |

B-1 | Co-60 | 2.190E-04 | 2.190E-04 | DCF2{ 1)
! | | |

D~1 | Dose conversion factors for ingestion, mrem/pCi: | | |

p~1 | Co-60 | 2.690E-05 | 2.690E-05 | DCF3( 1)
[ l | I

D-34 | Food transfer factors: | | ]

D~34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E-02 | 8.000E-02 | RTF({ 1,1)

D-34 | Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-02 | 2.000E-02 | RIF( 1,2)

D~34 | Co-60 , milk/livestock-intake ratio, ({(pCi/L)/(pCi/d) | 2.000E-03 | 2.000E-03 | RTF{ 1,3)
| I ! !

D-5 | Biocaccumulation factors, fresh water, L/kg: | | |

D-5 | Co-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC( 1,1)

p-5 | Co-60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC{ 1,2)
i 3 i i

#For DCFL (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Bazse Case means Default.Lib w/o Associate Nuclide contributions.
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Version 6.4 T3 Limit = 180 days

RESRAD, 06/30/2009 08:59 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - € in
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300905.RAD
Site~Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Imput | Default | (If different from user input) | Name

! t f ; f
RO11 | Area of contaminated zome (m**2) | 3.140E+00 | 1.000E+04 | — | AREA
RO11 | Thickness of contaminated zone (m) | 1.520E-01 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | ——— | Lczpag
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | e | BRDL
ROl1l | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | - | r1
RO11l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -— f T2
RO11 | Times for calculations ({yxr) | 3.000E+00 | 3.000E+00 | - | T¢ 3
RO11l | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | - J (4
ROL1 | Times for calculations (yr) [ not used | 3.000E+01 | -— | T( %)
RO11 | Times for calculations (yr} | not used | 1.000B+02 | - | T¢ 6)
RO11 | Times for calculations (yr) | not used | 3.000E+02 | — fTen
RO11 | Times for calculations (yr) | not used | 1.000E+03 | ——— )
R011 | Times for calculations {yr} | not used | 0.000E+00 | e | T¢ 9)
RO11l | Times for calculations (yr}) | not used | 0.000E+00 | -— | T(10)

l | ! | l
RO12 | Initial principal radionuclide {pCifg): Co-60 | 1.000E+00 | 0.000E+00 | - | s1¢1)
R012 | Concentration in groundwater  {pCi/L): Co-60 | not used | 0.0008+00 | -— | Wit 1)

l | | | I
RO13 | Cover depth (m) | 1.5208~01 | 0.000E+00 | e | covero
RO13 | Density of cover material (g/cm**3) | 1.500E+00 | 1.500E+00 | -— | pENSCV
R0O13 | Cover depth erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | —— | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.522E+00 | 1.500E+00 | e | pENsCz
R013 | Contaminated zone erosion rate {(m/yr) | 1.0008-03 | 1.000E-03 | - | vcez
ROL3 | Contaminated zone total porosity | 4.500E~01 | 4.000E~01 | e | TeCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | ——— | rccz
RO13 | Contaminated zonme hydraulic conductivity (m/yr) | 2.700E402 | 1.000E+01 | - | HCCZ
RO13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | — | Bcz
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | — | WIND
R013 | Humidity in air (g/m**3) | not used | 8.000E+00 | -— | BUMID
RO13 | Evapotranspiration coefficient [ 5.000E-01 | 5.000E-01 | — | EVAPTR
R013 | Precipitation (m/yr) | 8.600E-01 | 1.000E400 | - | PRECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | — | RI
RO13 | Irrigation mode | overhead | overhead | —— | IDITCH
RO13 | Runoff coefficient | 3.0008-01 | 2.000E-01 | —— | RUNOFF
RO13 | Watershed area for nearby stream or pond {m**2) | not used | 1.000E+06 | — | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS

! ! | | |
R0O14 | Density of saturated zone (g/cm**3) | not used | 1.300E+00 | - | DENSAQ
RO14 | Saturated zome total porosity | not used | 4.0008-01 | ——— | Tpsz
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | e | EPSZ
RO14 | Saturated zone field capacity | not used | 2.000E-01 | - | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yz) | not used | 1.000E+02 | ——— | HCsZ
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | ——— | HeWT
RO14 | Saturated zone b parameter | not used | 5.300E+00 | -— | BSz
R014 | Water table drop rate {(m/yr) | not used | 1.000E-03 | -— | vwr
R014 | Well pump intake depth (m below water table) | not used | 1.000E+01 | ——— | DwiBw?
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | WD | — | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | -— | uw

! I ! | |
RO15 | Number of unsaturated zone strata | not used | 1 | - | N8
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T Limit = 180 days
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File 2 C: \RESRAD__FAMILY\RESRAD\USERFILES\PERF_OFF—S:[TE\06300905 .RAD

RESRAD, Version 6.4 06/30/200% 08:5% Page 4

gite~Specific Parameter Summary {(continued)

| | User ] ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f f ! f i
RO1S | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | - | B{L)
ROL5 | Unsat. zome 1, soil density (g/cm**3) | not used | 1.500E+00 | -—- | DENSUZ (1)
RO1S | Unsat. zone 1, total porosity | not used | 4.000E-01 | —— | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | - | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | - | FCUZ (1)
ROL5 | Unsat, zone 1, soil-specific b parameter | not used | 5.300E+00 | -—— | BUZ (1)
RO15 | Unsat. zome 1, hydraulic conductivity {(m/yr) | not used | 1.000E+01 |} - | Bcuz (1)
I | | | |
RO16 | Distribution coefficients for Co-60 ] | | |
RO16 | Contaminated zone (cm**3/9) | 1.000E+03 | 1.000E+03 | e | peNuce( 1)
RO16 | Unsaturated zone 1 [cm**3/g) | not used | 1.000E+03 | _— | pcnucu( 1,1)
ROL6 | Saturated zone {cm**3/g) | not used | 1.000E+03 | — [ peNucs( 1)
ROl6 | TLeach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.548E-03 | ALEACH{ 1)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)
[ I l I I
RO17 | Inhalation rate (m¥*3/yr) | 8.400E+03 | 8.400E+03 | — | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E-04 | _— | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | -—= | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | o | smF3
ROL7 | Shielding factor, external gamma | 7.000E-01 | 7.0008-01 | —— | surl
R017 | Fraction of time spent indoors | 8.400E~03 | 5.000E-01 | ——— | FIND
R017 | Fraction of time spent outdoors (on site) | 6.000E+00 | 2.500E-01 | e | roTD
RO17 | Shape factor flag, external gamma } 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | FS
R0O17 | Radii of shape factor array (used if FS = -1): ] ] | ]
R017 | Outer annular radius (m), xing 1: | not used | 5.000E+01 | - | RAD SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | — | RAD SHAPE{ 2)
R017 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | —— | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | ——— | RAD SHAPE( 4)
R017 | Outer annular radius (m), ring 5&: | not used | 0.000E+00 | -— | RAD_SHAPE( 5)
R017 | Outer annular radius {(m), ring 6: | not used | 0.000E+00 | - | RAD_SHAPE( 6)
R017 | oOuter annular radius (m), ring 7: | not used | 0.000E+00 | ——— | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
ROL7 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD_SHAPE (10)
ROL7 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | —— | RAD_SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 |} e | RAD_SHAPE(12)
I I | I l
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:59 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File H C:\RESRAD“FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\OGBOOBOS.RAD

Site~Specific Parameter Summary {(continued)

i | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user imput) | Name

f ! f f f
RO17 | Fractions of annular areas within AREA: ] ] | |
RO17 | Ring 1 | not used | 1.000E+00 | e | FRACA{ 1)
RO17 | Ring 2 | not used | 2.732E~01 | —— | FRACA{ 2}
ROL7 | Ring 3 | not used | 0.000E+00 | . | FRaca{ 3)
RO17 | Ring 4 | not used | 0.000E+00 | ——— | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | ——— | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | R | FRACA{ 6)
RO17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA{ T}
R0O17 | Ring 8 | not used | 0.000E+00 | - | FRACA{ 8)
RO17 | Ring 9 | not used | 0.000E+00 | ——— | FRACA{ 9)
RO17 | Ring 10 | not used | 0.000E+00 |} —— | FRACA(10)
R0O17 | Ring 11 | not used | 0.000E+00 | - | FrACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | ——— | FraCaA(12)

l l | l l
RO18 | Fruits, vegetables and grain consumption (kg/yr} | not used | 1.600E+02 | ——— | DIET{(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ——— | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.2008+01 | - | DIET(3)
R0O18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | - | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | —— | DIET(S)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -— | DIET (&)
R018 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | —— | so1n
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | —— | pwx
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | ———— | row
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | -— | FHHW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
R0O18 | Contamination fraction of irrigation water | not used | 1.000E+00 | -— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | —— | FR9
RO18 | Contamination fraction of plant food | not used |-1 | ——— | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | - | FMEAT
RO18 | Contamination fraction of milk | not used |-1 | —— | PMILK

l | l [ !
RO18 | Livestock fodder intake for meat {kg/day} | not used | 6.800E+01 | - | LFI5
R0O19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | —— | LFI6
RO19 | Livestock water intake for meat {L/day) } not used | 5.000E+01 | —— | Lw1s
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | o | W16
RO19 | Livestock socil intake (kg/day) | not used | 5.000E-01 | -—— | LsI
R0O19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | - | MLFD
RO19 | Depth of secil mixing layer (m) | 1.500E-01 | 1.500E-01 | — | oM
RO1S | Depth of roots (m) | not used | 9.000E-01 | ——- | proor
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | —— | FGWDW
R0O19 | Household water fraction from ground water | not used | 1.000E+00 | ——— | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | ——- | FeWLwW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | e | FGWIR

f | | | !
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | - | yv(y
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | ——— | v(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | tv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | —— | TE(L
R19B | Growing Season for Leafy {years) | not used | 2.500E-01 | —— | TE(2)
R19B | Growing Season for Fodder {years) | not used | 8.000E-02 | - | TE(3)
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RESHAD, Version 6.4

T Limit = 180 days

06/30/2009 08:59 Page (3

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment -~ 6 in

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300905.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

{ f f } i
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 |} —— | TIv(l)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | —— | TIv(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | e | TIV(3)
R19B | Dry Feoliar Interception Fraction for Non-Leafy | not used | 2,500E-01 | - | RDRY{1}
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | — | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.5008-01 | —— | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RWET(1}
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | ——— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | ——— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | —-—= | wLam

l l I | !
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—— | cizwrr
C14 | C-12 concentration in contaminated soil {g/q) | not used | 3.000E-02 | —— | ciz2cz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | —— | cso1n
C14 | Fraction of vegetation carbon from air | not used | 9.800E-01 | — | carr
€14 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | — | DMC
Cl4 | C~14 evasion flux rate from soil (1l/sec) j not used | 7.000E-07 | ——— | BEVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | —— | REVSN
€14 | Fraction of grain in beef cattle feed { not used | 8.000E-01 | ——— | avrGa
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | o | avres

| ! ! I I
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | ——— | STOR T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | -— } sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | STOR_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | -— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | o | sTOR_T(6)
STOR |  Well water | 1.000E+00 | 1.000E+00 | —— | STOR_T(7}
STOR | Surface water | 1.000E+00 | 1.000E+00 | - | STOR_T(8)
STOR | Livestock fodder | 4.300E+01 | 4.S00E+01 | ——— | STOR_T(9)

| ! ! | i
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | -— } FLOORL
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | —— | DENSFL
R021 | Total porosity of the cover material | not used | 4.0008-01 | - | TeCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | e | pHZOCV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 ] — | PH20FL
RO21 | Diffusion coefficient for radon gas {m/sec): | | i [
R021 | in cover material | not used | 2.000E-06 | ——— | prEcv
R021 | in foundation material | not used | 3.000E-07 | —— | DIFFL
R021 | in contaminated zone soil | not used | 2.000E-06 | — | pIFcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | e | HMIX
RO21 | Average building air exchange rate {1/hr) | not used | 5.000E-01 | - | REXG
R021 | Height of the building {(room) (m} | not used | 2.500E+00 | -— | HRM
RO21 | Building interior area factor | not used | 0.GO0E+00 | —— | FaI
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | - | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -—— | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | ——— | EMANA(2)

| I ( I i
TITL | Number of graphical time points | 32 } ——— ] -— { NpTS
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RESRAD,

Summary :

File

Version 6.4 T Limit = 180 days 06/30/2009 08:59 Page 7
Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - & in
C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300305.RAD

Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
: : ; : :
TITL | Maximum number of integration points for dose | 17 ] ——— ] ——— | nymax
TITL | Maximum number of integration points for risk | 1 ] e | -—- | Kymax
1 1 i 1 1
Summary of Pathway Selections
Pathway | User Selection
f
1 -- external gamma | active
2 -- inhalation (w/o radom) | active
3 -~ plant ingestion ] suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -~ aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
9 -~ radon ] suppressed
Find peak pathway doses | active
i
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RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2009 08:55 Page g

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in

File H C:\RESRAD_FAMILY\RESR&D\USERFILES\PBRE;OFF—SITE\06300905.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 square meters Co-60 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.15 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (%)

t {years): 0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 4.757E~03 4.202E-03 3.26%9E-03 0.000E+00
M(t): 1.803E-04 1.681E-04 1.308E-04 0.000E+0Q0

Maximum TDOSE{t}: 4.757E-03 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4 Tis Limit = 180 days 06/36/2009 08:59 Page 9
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - & in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300505.RAD

Total Doge Contributions TDOSE(i,p.t) for Individual Radionuclides {i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Co-60 4,757E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

Total 4.757E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio-

¢.000E+00 0.0000

All Pathways*

Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Co-60 0.D0DE+DD 0.0000 0.000E+00 0.00060 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

4.7578-03 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

4.7578-03 1.0000
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RESRAD, Version 6.4

Probabilistic results summary :

T¥ Limit =

180 days

06/30/200% 08:59 Page 1

Alternate Brookside Resident Dose Assessment un-

it Co~60 DoseFile: C:\RESRAD__FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\OéBOOQOS.RAD
Table of Contents
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 08:59 Pags 2
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—
it Co—-60 DoseFile: C:\RESRQQ_FAMILY\RESRAD\USER?ILES\PBRF_OFF-SITE\O6300905.RAB

Probabilistic Input

Number of Sample Runs: 300

Rumber Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKO NORMAL .152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .0084 .0042
5 COVEROQ NORMAL L152 .076
Attachement 4-1 RESRAD Case Run Reports for Alternative
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RESRAD, Version 6.4
Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300905,RAD

Tk Limit = 1B0 days

Probabilistic Total Dose Summary

06/30/2009 08:59 Page

Nuclide Peak Peak DOSE(j,t), mrem/yr
(3) Time Dose  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co-60
Min 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 2.46E-02 2.46E-02 2.16E-02 1.67E-02 0.00E+00
Avg 0.00E+00 5.45E-03 5.45E-03 4.B0E-03 3.72E-03 0.00E+00
Std 0.00E+00 5.28E~-03 5.28E-03 4.64E-03 3.39E-03 0.00E+00
TALL
Min 0.00E+00 0.008+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 2,.46E-02 2.46E-02 2.16E-~02 1.67E-02 0.00E+00
Avg 0.00E+00 5,45E-03 5.45E-03 4.80E-03 3.72E-03 0.00E+00
std 0.00E+00 5.28E-03 5.28E-03 4.64E-03 3.59E-03 0.00E+00

YALL is total dose

summed for all nuclides.
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RESRAD,

Probabilistic results summary :

Version 6.4

T Limit = 180 days

06/30/2009 08:59 Page 5

Alternate Brookside Resident Dose Assessment un-—

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300905.RAD

Probabilistic Dose wvs Pathway{i}:

Ground External

Nuclide DOSE{i,j,t), mrem/yr
1) t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co—-60
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 2.46E~02 2.16E-02 1.67E-02 0.00E+00
Avg 5.45E-03 4.80E-03 3.72E~03 (.00E+00
std 5.28E8-03 4.64E~03 3.59E-03 0.00E+00
TALL
Min 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 2.46E~02 2.16E-02 1.67E-02 0.00E+00
Avy 5.45E-03 4.80E-03 3.72E-03 0.00E+00
std 5.28E~03 4.64E~03 3.58E-03 0.00E+00

YALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results swmmary :

T Limit =

180 days

Alternate Brookside Resident Dose Assessment un-~

06/30/2009 08:59 Page 18

it Co-60 DoseFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF _QFF-SITE\06300305.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
0.050 0.00E+00 O0.00E+00 O.O00E+00 0.00E+00
0.075 4.21E~04 3.71E-04 2.89E-04 0.00E+00
0.100 6.49E-04 5.56E-04 4.05E-04 0.00E+00
0.125 8.06E-04 7.10E-04 5.53E-04 0.00E+00
0.150 9.53E~-04 8.42E-04 6.56E~04 O0.00E+00
0.175 1.09E-03 9.58E~04 7.36E~04 0.00E+00
0.200 1.25E-03 1.10E~03 B8.50E~04 0.00E+00
0.225 1.42E~03 1.26E-03 9.80E-04 0.00E+00
0.250 1.56E~03 1.38E-03 1.07E~03 0,00E+00
0.275 1.70E-03 1.50E-03 1.16E-03 0,00E+00
0.300 1.84E~-03 1.62E-03 1.27E~03 O0.00E+00
0.325 2.16E-03 1.89E~03 1.46E-03 0.00E+00
0.350 2.37E-03 2.09E-03 1.62E~03 0.00E+00
0.375 2.47E-03 2.18E-03 1.70E-03 0.00E+00
0.400 2,60E-03 2.29E-03 1.76E-03 0.00E+00
0.425 2.89E-03 2.55E-03 1.98E-03 0.00E+00
0.450 3.15E~03 2.77~03 2.15E-03 0.00E+00
0.475 3.44E-03 3.02E-03 2.34E~-03 0.00E+00
0.500 3.68E-03 3.25E~03 2.52E~03 0.00E+00
0.52% 3.99E-03 3.52E-03 2.74E-03 0.00E+00
0.550 4.27E-03 3.74E-03 2.91E-03 0.00E+00
0.575 4,50E-03 3,95E-03 3.07E-03 0.00E+00
0.600 4,84E-03 4.26E~03 3.31E-03 0.00E+00
0.625 5.14E~03 4.54E~03 3.48E-03 0.00E+00
0.650 5.86E~03 5.16E~03 4.00E-03 0.00E+00
0.675 6.30E~03 5.56E-03 4.34E-03 O0.00E+00
0.700 6.66E-03 5.86E-03 4.58E~03 0.00E+00
0.725 7.12E~03 6.27E-03 4.89E-03 0.00E+00
0.750 7.66E-03 6.758~03 5.23E~03 0.00E+00
0.775 8.15E-03 7.18E-03 5.53E-03 0.00E+00
0.800 9,11E-03 8.01E~03 6.19E-03 0.00E+00
0.825 1.05E-02 9.15E~03 6.99E-03 0.00E+00
0.850 1.11E~-02 9.75E~03 7.56E-03 0.00E+00
0.875 1.14E~02 1.00E-02 7.78E~03 0.00E+00
0.900 1.25E~02 1.11E-02 8.56E-03 0.00E+00
0.925 1.46E~02 1.29E-02 1.00E-02 0.00E+00
0.950 1.75E~02 1.54E~02 1.20E-02 0.00E+00
0.975 1.988-02 1.73E~02 1.33E-02 0.00E+00
1.000 2.46E-02 2.16E-02 1.67E-02 0.00E+00
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RESRAD Regression and Correlation output 06/30/09 0B:59 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in E

Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300905.RAD

Coefficients for peak of mean dose time Dose
Coefficient =

Repetition =

PCC

SRC

PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff Sig Coeff S5ig Coeff

Area of contaminated zone 4 0.36 4 0.20 4 0.36 4 0.17
Thickness of contaminated zone 3 0.49 3 0.29 3 0.59 3 0.33
Density of contaminated zone 5 0.1i0 5 0.05 5 0.17 5 0.08
Indoor time fraction 2 0.87 2 0.47 2 0.1 2 0.54
Cover depth 1 -0.77 1 -0.63 1 -0.81 1 ~0.62
R-SQUARE 0.73 0.73 0.80 0.80

~Rank is set to zero if the dose is zero or the correlation matrix is singular.

-R-SQUARE varies between 0 and 1 and is callied the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4

Summary :
File H

Part I:

T4 Limit = 180 days

Alternate Brookside Resident Dose Assessment unit Co-60 Dose Asseassment - 6 in

06/30/2009 09:06 Page 1

C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300%06.RAD

Table of Contents
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Summary of Pathway Selections ....covveieisevcanvsoaransan 7
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RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2009 09:06 Page 2
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300906.RAD

Dose Conversion Factor (and Related) Parameter Surmary
Dose Library: FGR 11

| | Current | Base | Parameter

Menu | Parameter | value¥ | casex | Name
i 1 f }

A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/qg) | | |

A-1 | Co-60 (Source: FGR 12) | 1.622E+01 | 1.622E+01 | DCF1{ 1)
I l I |

B-1 | Dose conversion factors for imhalation, mrem/pCi: | ]

B~1 | Co-60 | 2.1908~04 | 2.190E-04 | DCF2{ 1)
] | I [

D~1 | Dose conversion factors for ingestion, mrem/pCi: ] |

p-1 | Co-60 | 2.630E-05 | 2.690E-05 | DCF3( 1)
I | | |

D-34 | Food transfer factors: | ) |

D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E-02 | 8.000E-02 | RTF( 1,1}

D-34 | Co-60 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d} | 2.000E-02 | 2.000E-02 | RTF( 1,2)

D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.0008~03 | 2.000E-03 | RTF({ 1,3)
[ ! I |

D-5 | Bioaccumulation factors, fresh water, L/kg: ] | |

D-5 | Co-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC({ 1,1)

D~5 | Co-60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC({ 1,2)
i 3 X

#For DCF1(xxx} only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:06 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - € in
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300906.RAD
Site-Specific Parameter Summary

| | uUser | | Used by RESRAD | Parameter
Menu | Parameter |  toput | Default | (If different from user input) | Name

f t f f }
RO11l | Area of contaminated zone {(m**2) | 3.140E+00 | 1.000E+04 | —-—— | arEa
RO11 | Thickness of contaminated zone (m) ] 1.520E-01 | 2.000E+00 | ——— | THICKO
RO11 | Length parallel to aguifer flow (m) | not used | 1.000E+02 | - | 1CzPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 |} - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | ——— | 1
RO1l | Times for calculations (yr) | 1.000E400 | 1.000E+00 | = | ¢ 2y
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —-—— ] ¢ 3)
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E401 | —— | T(
RO1l | Times for calculations (yr) | not used | 3.000E+01 | ~—= | T¢ 5%
RO11 | Times for calculations {(yr) | not used | 1.000E+02 | —— | TC &)
R0O11 | Times for calculations (yr) | not used | 3.000E+02 | —— | Tt
RO11 | Times for calculations (yr) | not used | 1.000E+03 | e | T 8)
RO11 | Times for calculatiomns ({yr) | not used | 0.000E+00 | -— | (9
RO11l | Times for calculations (yr) | not used | 0.000E+00 | —— | T(10)

I ! | | !

R0O12 | Initial principal radionuclide (pCi/g)i: Co-60 | 1.000E+00 | 0.000E+00 | _— | s1(1)
RO12 | Concentration in groundwater (pCi/L): Co~60 | not used | 0.000E+00 | ——— | wi( )
I ! | I |
R0O13 | Cover depth (m) | 3.050E~01 | 0.000E+00 | -— | COVERO
RO13 | Density of cover material (g/cm**3) | 1.500E+00 | 1.500E+00 | -—— | DENSCV

RO13 | Cover depth erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | ——= | vev
R013 | Density of contaminated zone (g/cm**3) ] 1.522E+400 | 1.500E+00 | —— | DENSCZ
RO13 | Contaminated zone erosion rate (m/yx) } 1.000E~03 | 1.000E-03 | —— | vez
RO13 | Contaminated zone total porosity | 4.500E-01 | 4.000E-01 | -— | Tecz
R013 | Contaminated zone field capacity | 2.000E~01 | 2.000E-01 | ——— | pccz
RO13 | Contaminated zone hydraulic conductivity (m/yr} | 2.700E402 | 1.000E+01 | e | HCCz
RO13 | Contaminated zone b parameter | 7.120E+00 | 5.300E+00 | —— | BCcz
R0O13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | —— | wIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | —— | HUMID
RO13 | Evapotranspiration coefficient | 5.000E~01 | 5.0008-01 | _— | EVAPTR
RO13 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | — | PrRECIP
R0O13 | Irrigation (m/yr) | 1.040E4+00 | 2.000E-01 | ——— | R
R0O13 | Irrigation mode | overhead | overhead | -~ | IDITCH
R013 | Runoff coefficient | 3.0008-01 | 2.000E~01 | ——— | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | e | waRrEA
R013 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS

! i I | I
R0O14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | —— | DENSAQ
R014 | Saturated zome total porosity | not used | 4.000E-01 | — | TPSZ
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | e | EPSZ
R014 | Saturated zone field capacity | not used | 2.000E-01 | — | rcsz
RO14 | Saturated zome hydraulic conductivity (m/yr) | not used | 1.000E+02 | ——— | HCszZ
RO14 | Saturated zone hydraulic gradient | not used | 2.000E-02 | ——— | Bewr
R0O14 | Saturated zone b parameter | not used | 5.300E400 | - | BSz
RO14 | Water table drop rate (m/yr) | not used | 1.000E-03 | - | vez
R0O14 | Well pump intake depth (m below water table) | not used | 1.000E401 | —— | DWIBWT
R0O14 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND | —— | MODEL
R014 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | ow
| I I I |
RO15 | Number of unsaturated zone strata | not used | 1 | - | ns
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RESRAD, Version 6.4 06/30/2008
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in

File ¢ C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300906.RAD

Tis Limit = 180 days 09:06 Page 4

Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f t f f }
RO15 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | r——— | B(L
R0O15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | ~— | DENSUZ{1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | —— | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | ——— | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | —— | reuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | —— | BUZ(1)
RO15 |} Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | —— | BCUZ (1)
I ! I I |
R016 | Distribution coefficients for Co-§0 | | ] |
RO16 | Contaminated zone (cm**3/g) | 1.000E+03 | 1.000E+03 | —— | bCRucc( 1)
RO16 | Unsaturated zome 1 (cm**3/g) | not used | 1.000E+03 ] —— | berucu( 1,1)
R0O16 | Saturated zone (cm**3/g) | not used | 1.000E+03 | - | pcnues( 1)
R0O16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.548E~03 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+0D | not used | SOLUBK{ 1}
| | | i |
RO17 | Inhalation rate ({(m**3/yr) | B.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E-04 | —— | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | -— | ED
R0O17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | —— | SHF3
RO17 | Shielding factor, external gamma | 7.000E~01 | 7.000E-01 | — | sHF1
RO17 | Fraction of time spent indoors | 8.400E-03 | 5.000E-01 | -— | FIND
RO17 | Fraction of time spent outdoors {on site) | 0.000E+00 | 2.5008~01 | - | roTD
R017 | Shape factor flag, external gamma | 1.000E+00 | 1,000E+00 | >0 shows circular AREA. | s
RO17 | Radii of shape factor array {used if F§ = ~-1}): | | | i
RO17 | Outer annular radius {m}, ring 1: | not used | 5.000E+01 | — | RAD_SHAPE{ 1)
R017 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | —— | RAD_SHAPE( 2)
RO17 | Outer annular radius {(m), ring 3: | not used | 0.000E+00 | -— | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | o | RAD_SHAPE( 4)
R0O17 | Outer annular radius (m), ring 5: | not used | 0,000E+00 | —— | RAD SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -— | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7}
R017 |  Outer annular radius (m), ring 8: | not used | 0.000E+00 | - | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | G.000E+00 | -— | RAD_SHAPE( 9)
R017 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD_SHAPE(10)
R0O17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -— | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE{12)
| I | ! !
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:06 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ 6 in
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\OGBO0906 .RAD

Site-Specific Parameter Summary {(continued)

i |  user | { Used by RESRAD | Parameter
Menu | Parameter {  Input | Dpefault | (If different from user input) | Name

t ! f f }
ROL7 | Fractions of annular areas within AREA: | | ] |
ROL7 | Ring 1 | not used | 1.000E+00 | - | FRACAL 1)
RO17 | Ring 2 | not used | 2.732E~01 | -— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | ——— | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | e | FRACA({ 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | - | FRACA{ 6)
R0L7 | Ring 7 | not used | 0.060E+00 | _— | FRACA( M)
ROL7 | Ring 8 | not used | 0.000E+00 | ——— | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | ——— | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
ROL17 | Ring 11 | not used | 0.000E+00 | — } FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | e | Fraca (12}

| I ! I !
RO18 | Fruits, vegetables and grain consumption (kg/yx) | not used | 1.600E+02 | -—— | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | e | DIET(2)
RO18 | Milk consumption (L/yx) | not used | 9.200E+01 | -— | DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | — | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | e | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -— | DIET(6)
RO18 | Soil ingestion rate {(g/yr) | 1.830E+01 | 3.650E+01 | -— | so1L
R018 | Drinking water intake (L/yr} | not used | 5.100E+02 | ——— | Dwr
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | -— | FDW
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | - | FHEW
R0O18 | Contamination fraction of livestock water | not used | 1.0008+00 | —— | LW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | —— | FIRW
RO18 | Contamination fraction of aguatic food | not used | 5.000E-01 | -— | Fr9
R018 | Contamination fraction of plant food | not used |-1 | - | FPLANT
R018 | Contamination fraction of meat | not used |-1 ] -—= | FMEAT
R018 | Contamination fraction of milk | not used |-1 | -— | PMILK

I I | ! I
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | o | 1¥15
R0O19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | ——— | LF16
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | o | LwIS
R019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | 1wis
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | ——— | Ls1
R0O19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | —— | MLED
RO19 | Depth of soil mixing layer (m) | 1.500E~01 | 1.500E-01 | -— | DM
RO19 | Depth of roots (m) | not used | 9.000E-01 | -— | prooT
R019 | Drinking water fraction from ground water | not used | 1.000E+00 | ——— | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | ——— | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | ~—— | FeWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | - | PGWIR

l l l ! !
R19B | Wet weight crop yield for Non-Leafy {kg/m**2} | not used | 7.000E-01 | -—- | yv(n
R1SB | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | —— | ¥v(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | — | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | —— | TE(D)
R1SB | Growing Season for Leafy (years) | not used | 2.500E-01 | —— | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | - | TE(3)
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RESRAD,

Version 6.4 Tis Limit = 180 days

06/30/2009 09:06 Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300906.RAD
Site-Specific Parameter Summary (continued)

| | User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f f f f i
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(DL)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | —— | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | ——— | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —_— | RORY(3)
R1SB | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -— | RWET(1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | —— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET (3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | ——— | wLam

| ! l ! |
€14 | C€~12 concentration in water {g/cm**3) | not used | 2.000E-05 | o | ciewrr
Cl4 | ¢-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -— | cizcz
€14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | ——— | csoIL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | ——— | cair
€14 | C-14 evasion layer thickness in soil (m} | not used | 3.000E-01 | -—= | pMC
C14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.0008-07 | —— | BVSN
Cl4 | C€-12 evasion flux rate from soil (l/sec) | not used | 1.000E-10 | - | REVSN
Cl24 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | —— | avrGs
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | —— | AavrGs

l 1 ! ! i
STOR | Storage times of contaminated foodstuffs (days): | | ] |
STOR |  Fruits, non~leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | e | STOR_T(1)
STOR | Leafy vegetables ] 1.000E+00 | 1.000E+00 | -—- | 8TOR T(2)
STOR | Milk | 1.000E400 | 1.000E+00 | ——— | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | ——— | sTor_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | ——— | STOR_T (5}
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E400 | -— | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | —— | sTOR_T(T7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | - | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

! I I l |
ROZ1 | Thickness of building foundation (m) | not used | 1.500E-01 | e | FLOOR1
RO21 | Bulk density of building foundation {g/cm**3) | not used | 2.400E+00 | —— | DENSFL
ROZ1 | Total porosity of the cover material | not used | 4.000E-01 | - | TeCV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | — | er20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
R0O21 | Diffusion coefficient for radon gas (m/sec): | | | ]
R021 | in cover material | not used | 2.000E-06 | —— | DIFCV
R021 | in foundation material | not used | 3.000E-07 | ——— | DIFFL
R021 | im contaminated zone soil | not used | 2.000E-06 | - | p1Fcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -— | BMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | —— | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | —— | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -— | PRI
R021 | Building depth below ground surface (m) | not used |~1.000E+00 | ——— | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.5008-01 | e | EMANA (1}
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -— | EMANA(2)

I 1 I ! l

[ 32 | e i - | npTS

TITL | Number of graphical time points
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RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2009 09:06 Page 7
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in
File : C;\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SI?E\06300906.RAD

Site~Specific Parameter Summary (continued)

| |  User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user inmput) | Name
} f } f i
TITL | Maximum number of integration points for dose | 17 | ——— ] — | nyMax
TITL | Maximum number of integration points for risk j 1 | —— | -—- | KyMAX
3 I} 1 ] i
Summary of Pathway Selections
Pathway | User Selection
f
1 -~ external gamma | active
2 -~ inhalation (w/o radon) | active
3 ~-- plant ingestion | suppressed
4 -~ meat ingestion | suppressed
5 -~ milk ingestion | suppressed
6 ~- aquatic foods | suppressed
7 -- drinking water | suppressed
8 ~- soil ingestion ] active
9 ~~ radon | suppressed
Find peak pathway doses ] active
;
Attachement 4-1 RESRAD Case Run Reports for Alternative Page 174 of 214

Brookside Resident Scenario, with index



RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2008 09:06 Page 8

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ € in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\063003%06.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 3.14 sguare meters Co~60 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.31 meters

Total Dose TDOSE(t}, mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 8.943E-04 7.899E-04 6.163E-04 0.000E+00
M{t): 3.577E-05 3.160E-05 2.4658-05 0.000E+00

Maximum TDOSE(t): 8.943E-04 mrem/yr at t = 0.000E+00 years

Attachement 4-1 RESRAD Case Run Reports for Alternative Page 175 of 214
Brookside Resident Scenario, with index



RESRAD, Version 6.4 Tk Limit = 180 days 06/30/2009 09:06 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - 6 in

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300906.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant

Radio~

Meat Milk Soil

Nuclide mrem/yr fract. rmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Co~-60 8.943E~04 1.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 8.943E-04 1.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0,000E+400 0.0000 O0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At ¢ = 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant
Radio=

Meat Milk All Pathways*

Nuclide mrem/yr fract., rmrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract.

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.943E-04 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000B+400 0.0000 8.943E-04 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4 TH Limit = 180 days

06/30/2009 09:06 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un~
it Co-60 DoseFile: C: \RESRAD_FAMILY\RESRAD\USERFILES\PBRF__OE‘F~SITE\O 6300906 .RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ...... e e PN .. 2
Total Dose ....... emrsecaarvenasetearerenann oo 3
Total BASK i it irviriciiviciaicnuntomnunasonannsosnnens 4
Dose vs Pathway: Ground External ...... e . 5
Dose v3 Pathway: Inhalation (w/o Radon) ........ . 6
Dose vs Pathway: Radon (Water Ind.) ......... aeeean 7
Dose vs Pathway: Plant (Water Ind.) .......vienvcnes ]
Dose vs Pathway: Meat (Water Ind.} ........ Ceenenn 9
Dose vs Pathway: Milk (Water Ind.) ......... PR 10
Doge vs Pathway: S0il Ingestion .uuvveeevevvnenvasnna 11
Dose vs Pathway: Water Ingestion ................... 12
Dose vs Pathway: Fish Ingestion ....... reeen [, 13
Dose vs Pathway: Radon (Water Dep.) ........... [ 14
Dose vs Pathway: Plant (Water Dep.]} .......c.vocuuv.s 1%
Dose vs Pathway: Meat (Water Dep.) ......cvveunnons 16
Dose vs Pathway: Milk (Water Dep.) .........cc00ccnn 17
Cumulative Probability SUMMALY.....vvevocennoncsansns 18
Summary of dose at graphical times, reptition 1..... is
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RESRAD, Version 6.4 T3 Limit = 180 days 06/30/2009 09:06 Page 2
Probabilistic results summary : BAlternate Brookside Resident Dose Assessment un-
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300906.RAD

Probabilistic Input

Number of Sample Runs: 300

Number Name Distribution Parameters
1 AREA TRIANGULAR 1.57 3.14 6.28
2 THICKOD NORMAL 152 .076
3 DENSCZ TRUNCATED NORMAL 1.55 .23 .001 .999
4 FIND NORMAL .0084 .0042
5 COVERO NORMAL .305 .152
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RESRAD,

Probabilistic results summary :
it Co~60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300906.RAD

Version 6.4

T Limit = 180 days

Probabilistic Total Dose Summary

06/30/2009 09:06 Page

Alternate Brookside Resident Dose Assessment un—

Nuclide Peak Peak DOSE (j,t), mrem/yr
{3} Time Dose  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Co-60
Min 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 2.36E-02 2.36E~02 2.08E-02 1.60E-02 0.00E+00
Avg 0.00E+00 2.21E-03 2.21E-03 1.94E~03 1.50E~03 0.00E+00
std 0.00E+00 3.86E-03 3.86E-03 3,38E~03 2.60E-03 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Max 0.00E+00 2.36E-02 2.36E-02 2.08E-02 1.60E-02 0.00E+00
Avg 0.00E+00 2.21E-03 2.21E-03 1.94E-03 1.30E-03 0.00E+00
std 0.00E+00 3.86E-03 3.86E-03 3.38E-03 2.60E-03 0.00E+00

ZALL is total dose

summed for all nuclides.
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RESRAD,

Version 6.4

T+ Limit = 180 days

06/30/2009 09:06 Page 5

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-~
it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300906.RAD

Probabilistic Dose vs Pathway(i):

Nuclide DOSE (i,3,t), mrem/yr
(33 t= 0.00E+00 1.00E+00 3.00E400 1.00E+03
Ca-60
Min 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q0
Max 2.,36E-02 2.08E-02 1.60E-02 O0.00E+00
Bvg 2.21E-03 1.94E-03 1.50E-03 0.00E+00
std 3.86E~-03 3.38E-03 2.60E-03 0.00E+00
TALL
Min 0.00E4+00 0.00E+00 0.00E+00 0.00E+00
Max 2.36E-02 2.08E-02 1.60E-02 O0.00E+00
Avg 2.21E-03 1.94E~03 1.50E-03 0.00E+00
std 3.86E-03 3.3BE-03 2.60E-03 0.00E+00

YALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results summary

Th Limit = 180 days

06/30/2009 09:06 Page 18

: Alternate Brookside Resident Dose Assessment un-

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300906.RAD
Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 0O.00E+00 O0.00E+00 0.00E+00
0.050 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.075 1.46E-05 1.,29E~05 1.01E-05% 0.00E+00
0.100 4.05E-05 3.5BE-05 2.80E~05 0.00E+00
0.125 5.25E~05 4.64E-05 3.63E-05 0.00E+00
0.150 7.37E~05 6.51E-05 5.06E-05 0.00E+00
0.175 8.29E-05 7.32E~05 5.72E-05 0.00E+00
0.200 9.8%E-05 8,74E-05 6.82E-05 0.00E+00
0.225 1.27E~04 1.11E~-04 8.62E-05 O0.00E+00
0.250 1.75E~04 1.54E~04 1.21E-04 0.00E+00
0.275% 2.11E-04 1.87E-04 1.36E-04 0.00E+00
0.300 2.40E-04 2.10E-04 1.64E-04 0.00E+00
0.325 2.78E~04 2.45E~-04 1.87E-04 0.00E+00
0.350 3.19E-04 2.82E-04 2.21E-04 0.00E+00
0.375 3.69E-04 3.25E-04 2.51E-04 0.00E+00
0.400 3.87E~04 3.40E~04 2.65E~04 0.00E+00
0.425 4.48E-04 3.96E-04 3.05E-04 0.00E+00
0.450 5.13E~04 4.52E-04 3,51E-04 0.00E+00
0.475 5.83E-04 5.15E-04 3.94E-04 0.00E+00
0.500 6.35E-04 5.61E~04 4.39E-04 0.00E+00
0.525 7.40E~04 6.54E-04 5.10E-04 0.00E+00
0.550 7.93E~04 7.00E-04 5.46E-04 0.00E+00
0.575 9,02E~04 7.98E~04 6.24E-04 0.00E+00
0.600 1.07E-03 9.51E~04 7.39E-04 0.00E+00
0.625 1.18E-03 1.048-03 §8.14E~04 0.00E+00
0.650 1.39E-03 1.23E-03 9.59E-04 0.00E+00
0.675 1.54E-03 1.36E~-03 1.06E-03 0.00E+00
0.700 1.87E~03 1.65E-03 1.29E-03 0.00E+00
0.725 2.02E~03 1.79E~03 1.40E-03 0,.00E+00
0.750 2.29E~03 2.02E~03 1.57E-03 0.00B+00
0.775 2.61E-03 2.31E~03 1.79E-03 0.00E+00
0.800 2.91E-03 2.56E-03 2.00E-03 0.00E+00Q
0.825 3.61E-03 3.19E~03 2.50E-03 0.00E+00
06.850 4.45E~03 3.93E~03 3.08E-03 0.00E+00
0.875 5.186-03 4.58E-03 3.57E-03 0.00E+00
0.900 6.60E-03 5.84E-03 4.57E-03 0.00E+00
0.925 7.74E-03 6.B4E~03 5.33E~03 0.00E+00
0.950 1.05E-02 9.22E-03 7.18E-03 0.00E+00
0.975 1.69E-02 1.4BE-02 1.12E-02 0.00E+00
1.000 2.36E~02 2.08E-02 1.60E-02 0.00E+00
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RESRAD Regression and Correlation output 06/30/0% 09:06 Page: Coef 1

Title : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment —~ 6 in E

Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300306.RAD

Coefficients for peak of mean dose time Dose

[

Coefficient

L]

Repetition

BCC

SRC

PRCC

SRRC

Description of Probabilistic Variable

Sig Coeff Sig Coeff Sig Coeff Sig Coeff

Area of contaminated zone 4 0.22 4 0.16 4 0.20 4 0.11
Thickness of contaminated zone 3 0.23 3 0.17 3 0.36 3 0.21
Density of contaminated zone 5 0.02 S 0.01 5 0.08 5 0.04
Indoor time fraction 2 0.28 2 0.21 2 0.55 2 0.36
Cover depth 1 ~0.65 1 -0.62 1 ~0.80 1 ~0.73
R~SQUARE 0.48 0.48 0.70 0.70

-Rank is set to zerc if the dose is zero or the correlation matrix is singular.

~R-SQUARE varies between 0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable (Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T+ Lindit = 180 days 06/30/2009 09:51 Page 2

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Gard

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300307.RAD

Dose Conversion Factor {and Related) Parameter Summary
Dose Library: FGR 11

| | cCurrent | Base | Parameter
Menu | Parameter | value# | cCasex | Name
f { t f
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | | |
A-1 | Ba~13Mm (Source: FGR 12) | 3.606E+00 | 3.606E+00 | DCF1({ 1)
A-1 | €s~137  (Source: FGR 12} | 7.510B-04 | 7.510E-04 | DCFL{ 2)
| | I |
-1 | Dose conversion factors for inhalation, mrem/pCi: ] | }
B-1 | Cs-1374D | 3.190E-05 | 3.190E-05 | DCF2( 1)
I ! | l
D~1 | Dose conversion factors for ingestion, mrem/pCi: | | |
p-1 | Cs-1374D | 5.000E-05 | 5.000E-05 | DCF3({ 1)
[ | I |
D-34 | Food transfer factors: ] | ]
D-34 | Cs-137+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000B-02 | RTF( 1,1)
D-34 | Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) | 3.000E-02 | 3.000E-02 | RTF( 1,2)
D-34 | Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000E-03 | 8.000E~-03 | RIF( 1,3)
l | l |
D-5 | Bicaccumulation factors, fresh water, L/kg: | ] |
D-5 | Cs~137+D , fish | 2.000E+03 | 2.000E+03 | BIOFAC(
D~5 | Cs-1374D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC(
i A i i

#Por DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.

Attachement 4-1 RESRAD Case Run Reports for Alternative
Brookside Resident Scenario, with index

Page 184 of 214



RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:51 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment -~ Gard
File : C: \RESRAD_FAMILY\RE’SRRD\USERFILES\PBRF_OFF-‘SITE\06300907 .RAD
Site-Specific Parameter Summary

| ] uUser | | Used by RESRAD | Parameter
Menu | Parameter |  Iomput | pefault | (If different from user input) | Name

f E f f f
R011 | Area of contaminated zone (m**2) | 1.860E4+02 | 1.000E+04 |} —— | AREA
RO11 | Thickness of contaminated zone (m) | 2.290E-01 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow (m) ] 1.930E+01 | 1.000E+02 | ——— | 1czPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11l | Time since placement of material {(yr} | 0.000E+00 | 0.000E+00 | —— | r1
RO11 | Times for calculatiomns (yr) | 1.000E400 | 1.000E+00 | ——— | T( 2)
RO1l | Times for calculatiomns (yr) | 3.000E+00 | 3.000E+00 | -— | Tt 3)
RO11 | Times for calculatiomns (yr) | 1.000E+03 | 1.000E+01 | —— ] T¢ 4)
ROL1 | Times for calculations (yr) | not used | 3.000E+01 | e [ T
RO11 | Times for calculations (yr} | not used | 1.000E+02 | e | T( 6)
RO11 | Times for calculatiomns (yr) | not used | 3.000E+02 | - T
ROLl | Times for calculations (yr) | not used | 1.000E403 | e | T¢ 8)
RO11 | Times for calculations ({yr) | not used | 0.000E+00 | -— | TC 9
RO11l | Times for calculations (yr) | not used | 0.000E+00 | o | T(1»

I ! I ! |
RO12 | Initial principal radionuclide (pCi/g): C€s-137 | 1.000E+00 | 0.000E+00 | -— | s1(1
RO12 | Concentration in groundwater  (pCi/L): €s-137 | not used | 0.000E+00 | —— | wi¢ 1)

| ’ i | ! i
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 f —— | COVERD
RO13 | Density of cover material (g/cm**3) | not used | 1.S00E400 | —— | DENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | —— | vev
R0O13 | Density of contaminated zone (g/em**3) | 1.522E+00 | 1.500E400 | -— | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | —— | vez
RO13 | Contaminated zone total porosity | 4.500E~01 | 4.000E-01 | o | TPCZ
R013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | — | Fecz
RO13 | Contaminated zone hydraulic conductivity (m/yzr} | 2.700E+02 | 1.000E+01 | ——— | HCCZ
R013 | Contaminated zone b parameter | 7.1208+00 | 5.300E+00 | ——— | BC2
RO13 | Average annual wind speed (m/sec) | 2.0008+00 | 2.000E+00 | ~—- | wInp
RUO13 | Humidity in air (g/m**3) | not used | 8.D00E+00 | ——— | muMID
RO13 | Evapotranspiration coefficient | 5.000E~01 | 5.000E~01 | ——— | EVAPTR
R013 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | — | RI
RO13 | Irrigation mode | overhead | overhead | ———— | 1DITCH
RO13 | Runoff coefficient | 3.000E-01 | 2.000E-01 | —-—— | RUROFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.810E+06 | 1.000E+06 | ——— | WARER
R013 | Accuracy for water/soil computations | 1.000E~03 | 1.000E-03 | ——- | EPS

| ! [ ! !
RO14 | Density of saturated zone (g/cm**3) | 1.522E+00 | 1.500E+00 | — | DENSAQ
RO14 | Saturated zone total porosity | 4.500E-01 | 4.000E-01 | - | Tpsz
RO14 | Saturated zome effective porosity | 2.0008-01 | 2.000E-01 | o | EPSZ
RO14 | Saturated zome field capacity | 2.000E-01 | 2.000E-01 | R | Fcsz
R014 | saturated zone hydraulic conductivity (m/yr) | 2.700E402 | 1.000E+02 | o | HCsz
RO14 | Saturated zone hydraulic gradient | 5.000E-03 | 2.000E-02 | ——— | Hewr
RO14 | Saturated zone b parameter | not used | 5.300E+00 | ——— | Bsz
R0O14 | water table drop rate (m/yr) | 0.000E+00 | 1.000E-03 | —_— | vwr
RO14 | Well pump intake depth (m below water table) | 8.000E+00 | 1.000E+01 | -—— | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB} | ND | ®D | — | MODEL
RO14 | Well pumping rate (m**3/yr) | 1.180E+02 | 2.500E+02 | - | uw

l | | l |
R0O15 | Number of unsaturated zone strata | 1 |1 | —— | Ns
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Surmmrary
H C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF—SITE\O6300907.RAD

File

RESRAD, Version 6.4

Tz Limit = 180 days
Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Gard

Site~Specific Parameter Summary {(continued)

06/30/2009

09:51 Page 4

User | Used by RESRAD Parametex

Menu Parameter Input Default [ {If different from user input) Name

Y }
R0O15 | Unsat. zone 1, thickness (m) | 3.000E+00 | 4.000E+00 | H(1)
RO15 Unsat. zone 1, soil density (g/cm**3) l 1.522E+00 1.500E+00 [ DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | 4.5008~01 | 4.000E-01 | TPUZ (1)
RO15 Unsat. zone 1, effective porosity } 2.000E-01 2.0008-01 | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | FCUZ (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 7.120E+00 | 5.300E+00 | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity {m/yr) | 2.700E+02 | 1.000E+01 | HCUZ (1)

| I
R016 | Distribution coefficients for Cs-137 | |
RO16 Contaminated zone {cm**3/g) | 4.600BE+03 | 4.600E+03 | DCNUCC( 1)
RO16 Unsaturated zonme 1 (cm**3/q) | 4.600E+03 4.600E+03 | DCRUCU({ 1,1)
RO16 Saturated zone (cm**3/g) ] 4_.600E+03 4.600E+03 | DCNUCS({ 1)
RO16 Leach rate (/yr) | 0.000E+00 0.000E+00 | ALEACH( 1}
RO16 Solubility constant | 0.0G0E+00 | 0.000E+00 | SOLUBK{ 1)

| I
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | INHALR
RO17 | Mass loading for inhalation (g/m**3}) | 1.000E-04 | 1.000E-04 | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | ED
RO17 Shielding factor, inhalation | 4.000E~01 4,000E-01 | SHF3
R017 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | SHF1
RO17 | Fraction of time spent indoors | 0.000E+00 | 5.000E-01 ] FIND
RO17 | Fraction of time spent outdeors (on site) | 1.400E~02 | 2.500E-01 | FOTD
R017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. FS
RO17 | Radii of shape factor array {(used if |
RO17 Outer annular radius ring 1: | not used 5.000E401 | RAD SHAPE( 1)
RO17 OQuter annular radius ring 2: | not used 7.071E+01 | RAD SHAPE( 2}
RO17 Outer annular radius ring 3: | not used 0.000E+00 | RAD_SHAPE{ 3)
RO17 Outer annular radius ring 4: | not used 0.000E+00 | RAD_SHAPE( 4)
RO17 Outer annular radius ring 5: | not used 0.000E+00 | RAD_SHAPE( 5}
ROL17 Outer annular radius ring 6: | not used 0.000E+00 | RAD_SHAPE{ 6)
RO17 Outer annular radius ring 7: | not used 0.000E+00 | RAD_SHAPE( 7)
RO17 Outer annular radius ring 8: | not used 0.000E+00 | RAD_SHAPE{ 8)
RO17 Outer annular radius ring 9: ] not used 0.000E+00 | RAD SHAPE({ 9)
RO17 Outer annular radius ring 10: | not used 0.000E+00 | RAD SHAPE (10)
RO17 Outer annular radius ring 11: | not used 0.000E+00 |} RAD_SHAPE(11)
RO17 Outer annular radius ring 12: | not used 0.000E+00 | RAD_SHAPE (12}

! J
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RESRAD, Version 6.4 Tl Limit = 180 days 06/30/2009 09:51 Page 5
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment ~ Gard
File : C:\RESRAD'_FAMILY\RESRAD\USERFILES\PBRF_OFF-—SITE\06300907.RaD

Site-Specific Parameter Summary (continued)

| |  User | ] Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f f i f f
RO17 | Fractions of annular areas within AREA: | | | ]
ROL7 | Ring 1 | not used | 1.000E+00 | - | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | —— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | e | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | —— | FRACA{ 6)
R017 | Ring 7 | not used | 0.000E+00 | -— | FRACA( T)
RO17 | Ring 8 | not used | 0.000E+00 | - | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | ——— | FRACA{ 9)
RO17 | Ring 10 | not used | 0.000E+00 | —-— | FRACA(10)
RO17 |  Ring 11 | not used | 0.000E+00 | e | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | — | FRACR(12)

! I ! | [
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | — | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | —— | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | — | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——— | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 | ——— | DIET{5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | — | sorL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | ——— | DwI
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | -— | Fow
RO18 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHW
R0O18 | Contamination fraction of livestock water | not used | 1.0008+00 | o | FL®
RO18 | Contamination fraction of irrigation water | 1.000E400 | 1.000E+00 | —— | FIRW
RO18 | Contamination fraction of aguatic food | not used | 5.000E-01 | ——— | FRS
RO18 | Contamination fraction of plant food | 5.000E-01 |-1 | - | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | -— | FMEAT
RO18 | Contamination fraction of milk | not used |-1 | —— | FMILK

I l I I |
R0O19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI1S
RO19 | Livestock fodder intake for milk {(kg/day} | not used | 5.500E+01 | -— | LFI6
R01% | Livestock water intake for meat (L/day) | not used | 5.000E+01 | —— | w15
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | —— | w16
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -— | st
R0O19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E~04 | ——- | MLFD
R019 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | —— | DM
RO19 | pepth of roots (m} | 9.000E-01 | 9.000E-01 | -— | proor
R018 | Drinking water fraction from ground water | not used | 1.000E+00 | ——— | FGRDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | e | FGWLW
R0O19 | Irrigation fraction from ground water | 1.000E+00 | 1.000E+00 | e | FGWIR

I l I I I
R19B | Wet weight crop yield for Non-Leafy {kg/m**2) | 7.000E~01 | 7.000E-01 | —-—= | ¥vil)
R19B | Wet weight crop yield for Leafy {(kg/m**2) | 1.500E+00 | 1.500E+00 | ——— | yv(2y
R19B | Wet weight crop yield for Fodder {kg/m**2} | not used | 1.100E+00 | -—= | ¥v(3)
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | —-—— | TE(L)
R19B | Growing Season for Leafy {years) | 2.500E-01 | 2.500E-01 | —— | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E~02 | —— | TE(3)
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06/30/2009 09:51

Page 6

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Gard

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF~SITE\06300907.RAD
Site-Specific Parameter Summary (continued)

| | user | | tsed by RESRAD | Parameter
Menu | Parameter |  Input | Default |} (If different from user input) | Name

i t ! f f
R19B | Translocation Factor for Non-Leafy | 1.0008-01 | 1.000E-01 | - | TIv(l)
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | e | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | o | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.3500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500B-01 | 2.5008-01 | ——— | RDRY (2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RDRY(3)
R1SE | Wet Poliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | - | RWET{1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | ——— | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2,500E-01 | ——— | RWET (3}
R19B | Weathering Removal Constant for Vegetation | 2.0008+01 | 2.000E+0L1 | —— | wLaM

l I I ! !
€14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | —— | c12wTR
C14 | €-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | cizez
€14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | e | csorL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | e | CAIR
Cl4 | C-14 evasion layer thicknmess in soil (m} | not used | 3.000E-01 | — | pMC
€14 | C¢-14 evasion flux rate from soil (1l/sec) | not used | 7.000E-07 | ——— | Evsn
€14 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 |} - | REVSN
€14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | —— | AvFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E~-01 | —— | avres

l [ I l l
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.4008+01 | 1,400E+01 | ——— | STOR_T{1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | —-— | STOR_T(2)
STOR |  Milk { 1.000E+00 | 1.000E+00 | — | sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.0C0E+01 | - | STOR T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | —— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | —— | STOR T (6}
S5TOR | Well water | 1.000E+00 | 1.000E+00 | —— | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -—— | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | sTOR_T(9)

I | I I |
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | -— | FLOOR1
R021 | Bulk density of building foundation {g/cm**3) | not used | 2.400E+00 | ——— | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | e | TeCY
RO21 | Total poresity of the building foundation | not used | 1.000E-01 | ——— | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.0008-02 | —m— | pH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | ——— | PH20FL
ROZ1 | Diffusion ceoefficient for radom gas {m/sec): | | ] |
R021 |  in cover material | not used | 2.000E-06 | - | prFcv
R021 | in foundation material | not used | 3.000E-07 | - | DIFFL
R021 | in contaminated zone soil | not used | 2.000E-06 | -— | pIFC2
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | —— | HMIX
R021 | Average building air exchange rate {1/hr) | not used | 5.000E-01 | e | rREXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | == | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | - | FAI
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | —— | pMEL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1}
R021 | Emanating powex of Rn-220 gas | not used | 1.5008-01 | - | EMANA(2)

l ! | { I
TITL | Number of graphical time points | 32 | - | = | NPTS
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RESRAD, Version 6.4 T3 Limit = 180 days 06/30/2009 09:51 Page 7
Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Gard
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300907.RAD

Site-Specific¢ Parameter Summary (continued)

| | User ] ! Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
i } } f T
TITL | Maximum number of integration points for dose | 17 | - | e | nymMax
TITL | Maximum number of integration points for risk | 1 | - ] — | KyMax
1 (! i, L 1,
Summary of Pathway Selections
Pathway | User Selection
}
1 -~ external gamma ] active
2 -- inhalation (w/o radom} | active
3 -- plant ingestion | active
4 -- meat ingestion | suppressed
5 -~ milk ingestion | suppressed
€& -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
9 -~ radon ] suppressed
Find peak pathway doses | active
\
Attachement 4-1 RESRAD Case Run Reports for Alternative Page 189 of 214

Brookside Resident Scenario, with index



RESRAD, Version 6.4 Tk Limit = 180 days 06/30/2009 09:51 Page 8
Summary : Alternate Brookside Resident Dose Assessment unit C3-137 Dose Assessment ~ Gard
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\063005%07.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 186.00 square meters Cs~137 1.000E+00
Thickness: 0.23 meters ‘
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t {years): O0.D00E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 8.217E-02 8.005E~02 7.597E-02 0.00CE+00
M({t): 3.287E-03 3.202E-03 3.039E-03 0.000E+00

Maximum TDOSE(t): 8.217E-02 mrem/yr at t = 0.000E+00 years
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RESRAD, Version 6.4

T Limit = 180 days

06/30/2009 09:51 Page 9

Summary : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Gard

File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300907.RAD
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. rmrem/yr fract. mrem/yr £fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Cs-137 3.850E-02 0.4685 4.139E-08 0.0000 0.000E+00 0.0000 4.367E~02 0.5315 0.000E+00 0.0000 O.000E+00 0.0000 2.355E-06 0.0000
Total 3.850E-02 0.4685 4.139%9E-08 0.0000 0.000E+00 0.0000 4.367E~02 0.5315 0.000E+00 0.0000 0.000E+00 0.0000 2.355E-06 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, nrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.

Ca~137 0.000E+00 0.0000

0.000E+00 0.0000 0O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C000E+00 0.0000

8.217E~02 1.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00Q0E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4 T% Limit = 180 days

06/30/2009 09:51 Page 1

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_‘OFF—SITE\OSSOOQOTI.R&D
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RESRAD, Version 6.4 Ty Limit = 180 days

06/30/2009 09:51 Page 2

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-—

it Cs~137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300907.RAD

Probabilistic Input

Number of Sample Runs: 300

Rumber Wame Distribution Parameters
1 AREA TRIANGULAR 93 186 372
2 THICKO NORMAL .229 .114
3 DENSCZ TRUNCATED NORMAL 1.55% .23 .001 .999
4 FOTD NORMAL .014 .076
5 FPLANT NORMAL .5 .25
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RESRAD, Version 6.4
Probabilistic results summary :
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300807.RAD

Probabilistic Total Dose Summary

T Limit = 180 days

Alternate Brookside Resident Dose Assessment un-—

06/30/2009 09:51 Page

Nuclide Peak Peak DOSE(j,t), mrem/yr
(3) Time Dose t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
Cs~137
Min 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0,00E+00
Max 0.00E+00 6.39E-01 6.39E-01 6.24E-01 5.95E-01 0.00E+00
Avg 0.00E+00 1.38B-01 1.38E-01 1.35e-01 1.28E-~01 0.00E+00
std 0.00E+00 1.36E-01 1.36E~-01 1.33E-01 1.26E-01 0.00E+00
TALL
Min 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 O0.00E+00 0.00E+0Q
Max 0.00E+00 6.39E-01 6.39E-01 6.24E~01 5.95E-01 0.00E+00
Avg 0.00E+00 1.38E-01 1.3868-01 1.35E-01 1.28E-01 0.00E+00
Std 0.00E+00 1.36E-01 1.36E-01 1,33E-01 1.26E~01 0.00E+00

TALL is total dose
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RESRAD, Version 6.4 T Limit = 180 days

06/30/2009 09:51 Page 5

Probabilistic results summary : Alternate Brookside Resident Dose Assessment un-
it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300907.RAD

Probabilistic Dose vs Pathway(i): Ground External
Nuclide DOSE(d,3,t), mrem/yr
(i) t= 0.00E+0Q0 1.00E+00 3.00E+00 1.00E+03
Cs-137
Min 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 5.66E-01 5.53E~01 5.27E~01 0.00E+00
Avg 9,41E~02 9.18E-02 8.73E-02 0.00E+00
std 1.298-01 1,258-01 1.20E-01 0.00E+00
YALL
Min 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
Max 5.66E~01 5.53E-01 5.27E-01 0.00E+00
Avg 9.41E-02 9.18E-02 8.73E-02 0.00E+00
std 1.2%8-01 1.25E~01 1.20E-01 0.00E+00

TALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results summary
it Cs-137 DosFile: C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300907.RAD

Probabilistic Dose vs Pathway(i):

T4 Limit = 180 days

06/30/2009 11:56 Page 8

Alternate Brookside Resident Dose Assessment un~

Nuclide DOSE (i,3,t), mrem/yr
(3) t= 0.00E+00 1.00E+00 3.00E+00 1,00E+03
Cs-137
Min 0.00E+00 O0.00E+00 0.0CE+00 0.00E+00
Max 1.60E~-01 1.56E-01 1.48E-01 0.00E+00
Avyg 4.41E-02 4.29E-02 4.058E-02 0.00E+Q0
5td 3.24E-02 3.16E-02 3.01E-02 0.00E+0Q0
ZALL
Min 0.00E+00 0.00E+00 0.00E+00 0.0Q0E+00
Max 1.60E-01 1.56E-01 1.48E~01 0.00E+00
Avg 4.41E-02 4,29E-02 4.05E-02 0.008E+00
Std 3.24E-02 3.16E~02 3.01E-02 0.00E400

YALL is total pathway dose summed for all nuclides.
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RESRAD, Version 6.4

Probabilistic results summary :

T Limit

180 days

Alternate Brookside Resident Dose Asgessment un-—

06/30/2008 09:51 Page 18

it Cs-137 DosFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\06300307.RAD

Cumulative Probability Summary for: Total Dose Over Pathways

Cumulative Dose (t), mrem/yr
Probability  t= 0.00E+00 1.00E+00 3.00E+00 1.00E+03
0.025 0.00E+00 O0.00E+00 O0.00E+00 0.00E+GO
0.050 2.80E-03 2.16E-03 1.96E-03 0.00E+00
0.075 6.01E-03 5.55E-03 5.17E-03 0.00E+00
0.100 1.30E~02 1.258~02 1.17E-02 0.00E+00
0.125 1.92E~-02 1.86E-02 1.66E-02 0,.00E+00
0.150 2.35E-02 2.29E-02 2.08E-02 0.00E+00
0.175 2.69E-02 2.59E-02 2.41E-02 0.00E+00
0.200 3.02E~02 2.93E-02 2.76E-02 0.00E+00
0.225 3.33E~-02 3.24E-02 3.07E-02 O0.00E+00
0.250 3.73E-02 3.57E~02 3.38E~02 0.00E+00
0.275 4.04E-02 3.92E-02 3.68E-02 O0,00E+00
0.300 4.40E-02 4.26E~-02 4.00E~02 0.00E+00
0.325 4,.80E-02 4.67E-02 4.41E-02 0.00E+00
0.350 5.20E-02 5.06E-02 4.B0E-0Z 0.00E+00
0.375 5.758-02 5.60E-~02 5.31E~02 0.00E+00
0.400 6.56E-02 6.39E~02 6.06E-02 0.00E+00
0.425 7.16E~02 6.97E-02 6.62E~-02 0.00E+00
0.450 7.65E~02 7.46E-02 7.0%E~02 0.00E+00
0.475 8.28E-02 B8.05E-02 7.61E-02 0.00E+00
0.500 9.00E-02 8.76E~-02 8.24E-02 0.00E+00
0.525 9.27E~02 9.03E~02 8.558-02 0,00E+00
0.550 9.69E~02 9.47E~02 8.03E~02 0.00E+00
0.575 1.10E~-01 1.08E~-01 9.87E-02 O0.00E+00
0.600 1.20E~01 1.17E-01 1.09E~01 0.00E+00
0.625 1.31E-01 1.28E~01 1.21E~01 0.00E+00
0.650 1.458~01 1.41E-01 1.35E-01 0.00E+00
0.675 1.57E~01 1.54E-01 1.46E~01 0.00E+00
0.700 1.75E~01 1.71E-01 1.62E-01 O0.00E+00
0.725 2.00E-01 1.95E-01 1.86E-01 O0.00E+00
0.750 2.12E-01 2.07E-01 1.97E-01 0.C0E+00
0.775 2.21E~-01 2.15E-01 2.04E-01 0.00E+00
0.800 2.42E-01 2.36E-01 2.258B-01 0.00E+00
0.825 2.70E-01 2.63E-01 2.49E-01 0.00E+00
0.850 2.80E~01 2.73E~01 2.60E-01 0.00E+00
0.875 3.08E-01 3.00E-01 2.84E-01 0.00E+00
0.900 3.53E~-01 3.45E-01 3.25E-01 O0.00E+00
0.925 3,.66E-01 3.57E-01 3.40E-01 0.00E+00
0.950 4.22E-01 4.12E-01 3.92E-01 O0.00E+00
0.975 4,88E~01 4.76E-01 4,54E-01 0.00E+00
1.000 6.39E-01 6.24E~01 5.958E-01 0.00E+00
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RESRAD Regression and Correlation output 06/30/09%9 0%:51 Page: Coef 1
Title : Alternate Brookside Resident Dose Assessment unit Cs-137 Dose Assessment - Garde
Input File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300907.RAD

Coefficients for peak of mean dose time Dose

Coefficient = pCcC SRC PRCC SRRC

Repetition = 1 1 1 1
Description of Probabilistic Variable 8ig Coeff Sig Coeff Sig Coeff Sig Coeff
ARrea of contaminated zone 5 0.00 5 0.00 5 ~-0.03 5 ~-0.02
Thickness of contaminated zone 2 0.52 2 0.31 2 0.62 2 0.3%
Density of contaminated zone 4 -0.03 4 -0.02 4 0.08 4 0.04
Qutdoor time fraction 1 0.84 1 0.7% 1 0.84 1 0.75
Plant food 3 0.28 3 0.14 3 0.41 3 0.22
R-SQUARE 0.74 0.74 0.77 0.77

-Rank is set to zero if the dose is zero or the correlation matrix is singular.
~R~-BQUARE varies between (0 and 1 and is called the coefficient of determination; it provides a measure of the

variation in the dependent variable {Dose) explained by regression on the independent variables.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:55 Page
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ Garde
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300908.RAD
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:55 Page 2

Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - Garde
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300908.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

| | Current | Base | Parameter
Menu | Parameter |  Value# | Case* | Name
I i f f
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) J | |
a-1 | Co-60 (Source: FGR 12) | 1.622E+01 | 1.622E+01 | DCF1( 1)
I [ I !
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | ]
B-1 | Co-60 ] 2.190E~04 | 2.190E-04 | DCF2({ 1)
l [ I |
D~-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D~1 | Co-60 | 2.690E-05 | 2.680E-05 | DCF3( 1}
| ! l I
D-34 | Food transfer factors: | ] J
D-34 | Co-60 , plant/soil concentration ratio, dimensionless | 8.000E~02 | 8.000E-D2 | RTF( 1,1}
D-34 | Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-02 | 2.000E~02 | RTF( 1,2)
D-34 | Co-60 , milk/livestock-intake ratio, (pCi/L)/{pCi/d) | 2.000E-03 | 2.000E-03 { RTF{ 1,3)
l [ ! |
D-5 | Bioaccumulation factors, fresh water, L/kg: | ] |
p-5 | Co-60 , fish | 3.000E+02 | 3.000E+02 | BIOFAC( 1,1)
p~5 | Co-60 , crustacea and mollusks | 2.000E+02 | 2.000E+02 | BIOFAC({ 1,2)
1 1 J i

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Ruclide contributions.
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RESRAD, Version 6.4 T Limit = 180 days 06/30/2009 09:55 Page 3
Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - Garde
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300908.RAD
Site-Specific Parameter Summary

i | User ] | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Nare

t ; ; i ;
RO11 | Area of contaminated zone (m**2) | 1.860E+02 | 1.000E+04 | -_— | AREA
RO11 | Thickness of contaminated zone (m) | 2.290E~01 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow {(m) | 1.930E+01 | 1.000E+02 | -—- | LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | ——— | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | ——— | 71
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - |t 2
RO11l | Times for calculations (yr) ] 3.000E+00 | 3.000E+00 | —— | 7¢ 3
ROL11 | Times for calculations (yr) | 1.000E+03 | 1.000E+01 | -— | T( 9
RO11l | Times for calculations (yr) | not used | 3.000E+01 | -—- | T( %)
RO11 | Times for calculations (yr} | not used | 1.000E+02 | ——— | T &)
RO11 | Times for calculations (yr) | not used | 3.000E+02 | —— | ¢ 7
RO11 | Times for calculations (yr) | not used | 1.000E+03 | ——— | T( 8)
RO1l | Times for calculations (yr) | not used | 0.000E+00 | -—- | T 9
RO11 | Times for calculations (yr} | not used | 0.000E+00 | ——— | (o)

I | | ! l
RO12 | Initial principal radionuclide (pCi/g): Co-60 | 1.000E+00 | 0.000E+00 | — | st(1)
RO12 | Concentration in groundwater  (pCi/L}): Co-60 | not used | 0.000E+00 | e | wi¢ 1)

| I | | I
R013 | Cover depth (m) | 0.000E+00 | 0.00QE+00 | - | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -— | DENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | ——— | vev
R013 | Density of contaminated zome (g/cm**3) | 1.522E+00 | 1.500E+00 | ——— | DENSCZ
R013 | Contaminated zone erosion rate (m/yr) | 1.000E~03 | 1.000E-03 | —— | vez
R013 | Contaminated zone total porosity | 4.500E-01 | 4.000E-01 | — | TPCZ
R0O13 | Contaminated zone field capacity | 2.000E~01 | 2.000E-01 | ——= | Fecz
R013 | Contaminated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+01 | -— | HCez
R013 | Contaminated zone b parameter | 7.120E400 | 5.300E+00 | ——— | BCZ
R013 | Average annual wind speed {m/sec) | 2.000E+00 | 2.000E+00 | — | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | ——— | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | - | EVAPTR
RO13 | Precipitation {(m/yr) | 8.600E~01 | 1.000E+00 | —— | PRECIP
RO13 | Irrigation (m/yr) { 1.040E+400 | 2.000E-01 | —— | rI
RO13 | Irrigation mode | overhead | overhead | e | IDITCH
RO13 | Runoff coefficient | 3.000E~01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond {(m**2) | 1.810E+06 | 1.000E+06 | e | WAREA
R0O13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E~03 | —— | EPS

| l I I l
R014 | Density of saturated zone (g/cm**3) | 1.5228+00 | 1.500E+00 | -—-= | DENSAQ
RO14 | Saturated zone total porosity } 4.500E-01 | 4.000E-01 | — | TESZ
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | ——— | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | 2.700E+02 | 1.000E+02 | - | Hesz
RO14 | Saturated zone hydraulic gradient | 5.000E~-03 | 2.000E~02 | - | Hewr
R014 | Saturated zone b parameter | not used | 5.300E+00 | -— | BSz
RO14 | Water table drop rate (m/yr) | 0.000E+G0 | 1.000E-03 | - | vWr
RO14 | Well pump intake depth (m below water table) | 8.000E+00 | 1.000E+01 | - | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | 8o | D | —— | MODEL
R014 | Well pumping rate (m**3/yr) | 1.180E+02 | 2.5G0E+02 | - | uw

l ! l | !
RO15 | Number of unsaturated zone strata | 1 |1 | -— | ws
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RESRAD, Version 6.4 T4 Limit = 180 days 06/30/2009 09:55 Page 4
Summary : Blternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - Garde
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\PBRF__OFF*SITE\O 6300908, RAD
Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Pparameter
Menu | Parameter |  Input | pefault | (If different from user input) | Name

i f t } i
RO15 | Unsat. zone 1, thickness (m) | 3.000E+00 | 4.000E+00 | - | 2(1)
RO15 | Unsat. zone 1, soil density {g/cm**3) | 1.522E+00 | 1.500E+00 | ——— | DENSUZ (1}
RO15 | Unsat. zone 1, total porosity | 4.5008~01 | 4.000E-01 | ——— | rPUZ (1)
RO15 | Unsat. zone 1, effective porosity | 2.000E~01 | 2.000E-01 | ——— | EPUZ{1)
RO1S | Unsat. zone 1, field capacity | 2.000E~01 | 2.000E-01 | ——— | rouz (1)
R015 | Unsat. zone 1, soil-specific b parameter | 7.120E+00 | 5.300E+00 | e | BUZ(D)
RO15 | Unsat. zone 1, hydraulic conductivity {(m/yr) | 2.700E+02 | 1.000E+01 | —— | BCUZ (1)

| | ! ] l
R016 | Distribution coefficients for Co-60 ] | { i
RO16 | Contaminated zone (cm**3/g) | 1.000E+03 | 1.000E+03 | —— | pCNucC( 1)
RO16 | Unsaturated zome 1 (cm**3/g) | 1.000E+03 | 1.000E+03 | - | pewucu( 1,1)
R016 | Saturated zone {cm**3/q) ] 1.000E+03 | 1.000E+03 | —— | pcrocs( 1)
RO16 | TLeach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.355E~03 | anpaca( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

I | l I l
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | — | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | e | MLINH
R017 | Exposure duration ] 1.000E+00 | 3.000E+01 | ——— | BD
ROL7 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | — | sar3
RO17 | shielding factor, external gamma | 7.000E~01 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 0.000E+00 | 5.000E-01 | -—- | FIND
RO17 | Fraction of time spent outdoors (on site) | 1.400E-02 | 2.500E-01 | s | FoTD
R0O17 | Shape factor flag, external gamma | 1.000E+00 | 1,000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = ~1): | | ] ]
RO17 | oOuter annular radius (m), ring 1: | not used | 5.000E+01 | - | RaD_SHAPE( 1)
R017 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | ——— | RAD_SHAPE( 2}
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | ——— | RAD SHAPE( 3)
R0O17 |  Outer annular radius (m), ring 4: | not used | 0.000E+00 | —— | RAD_SHAPE( 4)
RO17 | Outer annular radius {(m), ring 5: | not used | 0.000E+00 | ——— | RAD_SHAPE( 5)
RO17 | Outer annular radius {(m), ring 6: | not used | 0.000E+00 | e | RAD_SHAPE{ 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | -—= | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00D | ——— | RAD_SHAPE( 9)
R017 | Outer annular radius (m), ring 10: | not uged | 0.000E+00 | —— { RAD_SHAPE (10)
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE (12}

[ | ! I |
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Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - Garde
File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\PBRF_OFF-SITE\06300908.RAD

Site-Specific Parameter Summary {continued)

| |  User ] | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

i f f f }
ROL7 | Fractions of annular areas within AREA: } | ] |
R017 | Ring 1 | not used | 1.000E+00 | ——— | FrRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | ——— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | ——— | FRACA( 3)
ROL7 | Ring 4 | not used | 0.000E+00 | -—— | FRaCA({ 1)
R017 | Ring 5 | not used | 0.000E+00 | — | FRACA( B}
RO17 | Ring 6 | not used | 0.000E+00 | — | FRACA{ 6)
RO17 | Ring 7 | not used | 0.000E+00 | ——— | FRACA( T)
RO17 | Ring 8 | not used | 0.000E+00 | e | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | —— | FRACA({ 9)
R017 | Ring 10 | not used | 0.000E+00 | —— | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | e | FRACA(11)
R017 | Ring 12 | not used | 0.000E+00 | - | FRACA(12)

| [ l | |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | ——— | DIET{(1)
ROLB | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | - | DIET(2)
RO18 | Milk consumption {(L/yr) | not used | 9.200E+01 | —— | DIET(3)
R0O18 | Meat and poultry consumption (kg/yr} | not used | 6.300E+01 | ——— | pIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -— | prET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | —— | DIET(6)
R0O18 | Soil ingestion rate (g/yr) | 1.830E+01 | 3.650E+01 | —— | soI1L
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | - | pwi
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | - | FD®W
RO18 | Contamination fraction of household water | not used | 1.000E+00 | - | FHEW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | -— | Fw
R018 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | - | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E~01 | —— | FR9
R018 | Contamination fraction of plant food | 5.000E-01 |-1 f ——— | FpraANT
R018 | Contamination fraction of meat } not used |[-1 | —— | FMEAT
R0O18 | Contamination fraction of milk | not used |-1 | - | FMILK

| I 1 | I
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | —— | LFI5
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | ——— | LF16
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | ——— | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | ——— | LW16
R019 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —— | Ls1
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E~04 | —-—- | MLFD
R0O19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | e | o™
R019 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | —— | DroOOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | - | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | o | rewaH
RO19 | Livestock water fraction from ground water | not used | 1.0008+00 | ——— | FGwLW
R019% | Irrigation fraction from ground water | 1.0008+00 | 1.000E+00 | —— | FGWIR

l | l | I
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | - | ¥v()
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | —-— | ¥v(2)
R19B | Wet weight crop yield for Fodder (kg/m**2} | not used | 1.100E+00 | —— | v
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | —— | TE(L)
R19B | Growing Season for Leafy {years} | 2.500E~01 | 2.500E-01 | — | TE(2)
R198B | Growing Season for Fodder (years} | not used | 8.000E-02 | — | TE(3)
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Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ Garde

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300908.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name

f f f f i
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | —_— | TIvV(L)
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+G0 | e | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | — | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2,500B-01 | e | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E-01 | — | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY (3)
R13B | Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | -— | RWET(1}
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E-01 | —— | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - { RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | — | WLaM

f I | | !
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.0008~05 | —— | c12wTR
€14 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | —— | cizcz
cl4 | Fraction of vegetation carbon from scil | not used | 2.000E-02 | e | csoiwn
Cl4 | Fraction of vegetation carbon from air | not used | 3.800E~01 | —— | cair
¢14 [ €-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | — | DMC
Cl4 | C~14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | e | EVsN
cl4 | c-12 evasion flux rate from soil (l/sec) | not used | 1.000E-10 | - | REVSN
€14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | — | avres
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | o | avFGS

! I I | !
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR |  Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | —— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | —-—= | sTOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | -— | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | = | sTOR_T (4}
5TOR | Fish | 7.000E+00 | 7.000E+00 | - | STOR_T(5)
5TOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | —-— | STOR_T(6)
STOR |  Well water | 1.000E+00 | 1.000E+00 | e | sTOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | —- | 8TOR T(8)
STOR | Livestock fodder | 4.5008+01 | 4.500E+01 | —— | STOR T(9)

I | I ! !
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | —— | FLOORL
R021 | Bulk demsity of building foundation (g/cm**3) | not used | 2.400E+00 | -— | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | -—— | Tecv
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | -—— | PH2OCV
R0Z21 | Volumetric water content of the foundation | not used | 3.000E-02 | e | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): ] ] | |
R021 | in cover material | not used | 2.000E-06 | ——— | pIFCV
R021 |  in foundation material | not used | 3.000E-07 | —— | DIFFL
R021 | in contaminated zons soil | not used | 2.000E~06 | —— | piFcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 ] ——— | mMIx
R0O21 | Average building air exchange rate (1/hr} | not used | 5.000E-01 | —-—— | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | ——— | HRM
R021 | Building interior area factor | not used | 0.000E+00 | - | Fax1
RO21 | Building depth below ground surface {(m} | not used |-1.000E+00 | ——— | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -— | EMANA(2)

| | ! I !

| 32 ] —— I — | HNPTS

TITL | Number of graphical time points
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Summary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment - Garde
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_ OFF-SITE\063003508.RAD

Site-5pecific Parameter Summary {(continued)

| | User | ] Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
t t 1 f f
TITL | Maximum number of integration points for dose | 17 | ——— | —— | nYMAx
TITL | Maximum number of integration points for risk | 1 | e | -— | KYMAX
i 1 . i I
Summary of Pathway Selections
Pathway | User Selection
f
1 -~ external gamma | active
2 -~ inhalation {w/o radon) | active
3 -~ plant ingestion | active
4 -- meat ingestion | suppressed
5 -— milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -~ drinking water | suppressed
8 -~ soil ingestion ] active
9 -~ radon ] suppressed
Find peak pathway doses | active
\
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Summary : Alternate Brocokside Resident Dose Assessment unit Co-60 Dose Assessment - Garde

File ¢ C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF_OFF~SITE\06300908,RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 186.00 square meters Co~60 1.000E+00
Thickness: 0.23 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yx
Basic Radiation Dose Limit = Z.500E+01 mrem/yr
Total Mixture Sum M{t} = Fraction of Basic Dose Limit Received at Time (t}

t {years): 0.000E+00 1.000E+00 3.000E+00 1.000E+03
TDOSE(t): 2.126E-01 1.857E-01 1.417E-01 0©.000E+00
M(t): B.505E-03 7.428E-03 5.666E-03 0.000E+00

Maximum TDOSE(t}): 2.126E-01 mrem/yr at t = 0.000E+00 years
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Swmmary : Alternate Brookside Resident Dose Assessment unit Co-60 Dose Assessment ~ Garde
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300908.RAD

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio~

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Co-60 1.681E~01 0.7907 2.691E-07 0.0000 0.000E+00 0.0000 4.450E-02 0.2093 0.000E+00 0.0000 0.000E+00 0.0000

1.200E~06 0.0000

Total 1,681E-01 0.7907 2.691E-07 0.0000 0.000E+00 0.0000 4.450E-02 0.2093 0.000E+00 0.0000 0.00QE+00 0,0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio-

1.200E-06 0.0000

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Co-60 0.000E+C0 0.0000 O0,000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

2.126E~-01 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

2.126E-01 1.0000
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Probabilistic results summary :

06/30/2009 09:55 Page 1

Alternate Brookside Resident Dose Assessment un-

it Co-60 DoseFile: C:\RESRAD FAMILY\RESRAD\USERFILES\PBRF OFF-SITE\06300908.RAD
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