RESRAD, Version 6.22

™ Limit = 0.5 year

Summary ! Royersford Sewage Sludge disposal in PA Landfill

05/12/2005 13:36 Paga 9

File : Royersaford Sludge PA Landfill Min.RAD
Site-Specific Parameter Summary {continued)

| [ User i | Used by RESRAD [ Parameter
Manu | Parameter | Iaput | Default | (If different from user input) | Name

; } } f }
ROL6 | Distribution coefficients for daughter Co-57 [ | | |
RO16 | Contaminated zone (cmv*3/g) | 1.000B403 | 1.000E+03 | -— | Dowoce( 3)
RO16 | TUnsaturated zone 1 {cm**3/g) { 6.000E+01 | 1.000B+03 | -_— | bewocoy( 3,13
ROL6 | TUnsaturated zone 2 {cm¥*3/g) { 5.500E+02 | 1.000E+03 | -—— | bewgco( 3,2)
RO16 | Unsaturated zone 3 (cm**3/g) | 1.000B+03 | 1,000E+03 | - | pewucu( 3,3)
ROL6 [ Saturated zone (cm**3/q) | 1.000E+03 | 1.000E+03 | - | pchoes( 3
RO16 | Leach rate (/yr) | 0.000E+00 | 0.CO0E+00 | 1.3668-04 | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3}

I | I f i
RO16 | Distribution coefficients for daughter Cs-134 | | f |
ROLE | Contaminated zone (cm*+3/g) | 1.0008+03 | 1.000E+03 | —— | Dewuce( 5)
RO16 | Unsaturated zone 1 {cm**3/g)} | 2.8008+02 | 1.000E+03 | -— | newveu( 5,1}
ROL6 | Unsaturated zohe 2 (mm**3/g) | 1.900E+03 | 1.0008+03 | —— | Dcwucu( 5,2)
ROLE | Unsaturated zone 3 (cm**3/g) | 1.000E+@3 | 1.000E+03 | —— | bcwucu( 5,3)
ROL6 |  Saturated zone (ca**3/g) | 1.000E+03 | 1.000E+03 | — | powucs( 5)
ROL6 | Zeach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.366E-04 | ALBACH! 8)
RO16 |  Solubility constant | 0.000E+00 ] 0.000E+00 | not used | SCLUBK( §)

i | I I I
ROL6 | Distribution cosfficients for daughter Pb-210 | | | |
ROL6 | Contaminated zone (cm**3/g) | 1.0008+02 | 1.000E+02 | w— | DCwUcC( 8}
RO16 | Unsaturated zome 1 {em**3/g)} | 2.700E+02 | 1.000E+02 | -— { pewocu( 8,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 5.S00E+02 | 1.000E+02 | - | Dewocu( 8,2)
RO16 | TUnsaturated zone 3 (cm**3/g) | 1.000E402 | 1.000E+02 | _— | pewvco( 8,3)
RO16 | Saturated zone {cm**3/g} | 1.000E+02 | 1.000E+02 | —— | Derucs( 8)
ROLE | Leach rate {(/yr) | 0.000B+00 | 0.000E+00 | 1.363E~03 | arEacH( 8)
RO16 | Solubility coastant | 0.000E+00 | 0.000E+00 | not used | sonusx( 8)

| | I | |
RO16 | Distzibution coefficients for daughter Ra-226 | | | i
RO16 | Contsminated zone {cm*+3/g) | 7.0008+0% | 7.000E+01 | -— | powoeed 9%
RO16 | Unsaturated zone 1 {cm**3/g) | 5.0008402 | 7.000E+0D2 | -— | pcwuco( 9,1}
RO1& | Unsaturated zone 2 (cu**3/g) | 9.1008403 | 7.0008+01 | -—- | ocaocut 9,2)
RO16 | Unsaturated zone 3 [cm**3/g) | 7.000E401 | 7.000E+01 | -— | penucE( 9,3
RO16 |  Saturated zone {cm**3/q) | 7.000E+01 | 7.000E+01 | o | powves( 9)
R016 | Leach rate ({/yr) | 0.0008+00 | 0.000E+00 ] 1.545E-03 | auBACH{ 9)
RO16 | Solubility constant | 0.060E+00 | 0.000E+00 | not used | SOLUBE{ 9)

I | | | |
RO16 | Distribution coefficients for daughter Ra-228 | | | |
RO16 | Contaminated zone {(cam**1/g} | 7.000E+01 | 7,000E401 | e | pewucc(1o
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E402 | 7.000E+01 | -— | cewvcocio, 1)
RO16 | Unsaturated zone 2 (em**3/g) | 9.100E+03 | 7.000E+01 | —— | powucw (Lo, 2)
RO16 | Unsaturated zone 3 {cm**3/g) | 7.000E+01 | 7.000E+01 | —— | Dewycu(LO,3)
RO16 | Saturated zome [am**3/g) | 7.000B401 | 7.000E+01 | -— | DeNues (10}
RO16 | Leach rate {/yr) | 0.0008+00 | 0.000E+00 | 1.9465-03 | ALEACE(10)
RO16 | Solubility constant | 0.006E+00 | ©.000E+00 | not used | SOLUBK {10)
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Summary : Royersford Sewage Sludge dispesal in PR Landfill
File i Royersford $ludge FPA Landfill Min.RAD

Site-Specific Parzmeter Summary {continued)

| | User | | Used by RESRAD | Paremeter
Menu | Parametar | <Input | Default [ (If different from user input) | Nane

t f t } }
R016 | Distributlon cosfficients for daughter Th-228 | | | |
RO16 | Contaminated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | — | DCNmECi12)
RO16 | TUnsaturated zone 1 {cm**3/g) | 3.200E+03 | 6.000E+04 [ ——— | pewmcwr(12,1)
RO16 | Unsaturated zone 2 {cm**3/g) | 5.B00B+03 | 6.000B+04 | - | pemtcu(r2,2)
RO16 | Unsaturated zome 3 {cm**3/g) | 6.000E+04 | 6.000B+04 | —_— | powocu(12,3)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - } DCwucs (12)
RO16 | Leach rate {/yr} | 0.900E+00 | C.0D00E+00 | 2.277E-06 | ALBACH(12)
RO16 | Solubility constank | 0.0C0E+00 | 0.000E+00 | not used | $OLUBK(12)

| | ! I |
RO16 | Distribution coefficients for daughter Th-230 | | | ]
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000B+04 | -— | pcwvec {13}
RO16 | Unsaturated zone 1 {cm**3/q) | 3.200E+03 | €.000E+D4 | -— | peavcw{13,1)
RO16 | Unsaturated zone 2 {(cm**3/g) | 5.89G0E+03 | 6.0008+04 | — | pcwueu{ls,2)
RO16 | Unsaturated zone 3 (cm**3/g) | 6.000E+04 | €.000E+04 | — | powuce (13, 3)
RO16 | Saturated zone (em**3/g) | 6.0008+04 | 6.000B+04 | - | pewucs(13;
R016 | Leach rate (/yr) | ©.000E+00 | G.CO0E+00 | 2.2778-08 | ALERCH(13)
RO16 | Solubility constant | ¢.000E+00 | 0.QC0E+0Q | not ueed | soLunk(13)

I I i | |
RO16 | Distribution coefficients for daughter Th-232 | | | |
ROL6 | Contaminated zone (cm**3/g) | €.000E404 | €.000E+04 | _— | DehoCe (14)
ROLS |  Unsaturated zone 1 (cm**3/g} | 3.200E+403 | 6,000E+04 | ——— | DewucU(14,1)
ROL6 |  Umsaturated zone 2 (cm**3/g} | 5.800E+403 | 6.000E+04 | -— | pcwuew (14,2}
ROI6 | Unsaturated zone 3 (em**3/q) | €.000B+0d | 6.000E+04 | — | pcwucu{ls, 3)
RO16 | Saturated zone (cm*¥3/g) | 6.G00E+04 | 6.0008+04 | - | DCNDCS {14}
ROl6é { Leach rate {/yr) | 0.000R+00 | ©.000E+0D | 2.2778-06 { ALEACH (14}
RO16 | Solubility constant | 0.G00E+00 | 0.0OOE+00 | nok vaed | SOLUBR{14}

| I | I |
RD16 | Distribution coefficients for daughter U-234 | | | |
R016 | Contaminzted zone {cm*+3/g) { S.000E+01 | 5.000B+03 | - | pcwuccils)
R016 | Unsaturated zone 1 {cm**3/g) ] 3.500E+01 | 5.000R+01 | ——— | pCwUCo(15,1)
R016 | Unsaturated zone 2 {em**3/q) | 1.500E+03 | 5.000E+C1 | -— | pewocu(ls,2)
RO16 | Unsaturated zone 3 {cm**3/g) | 5.000B401 | 5.0008+01 | _— | DcHucv(ls,3)
RO16 |  Saturated zone (cm**3/g) | 5.0008401 | 5.000E+01 | —— | pcwues (15)
ROL6 | Leach rate (/yr) | ¢.000E4+00 | ©.000E+00 | 2.721E~03 | ALBACH(15)
RO16 |  Solubility constant | 0.000E+00 | ©.0DGE+O0 | not used | sonuBk(15)

! [ [ [ |
RO1E | Distribution coefficients for daughter U-23% | i | |
RO16 | Contaminated zome (cm**3/g) | 5.000E+01 | 5.000E+01 | -— | pewuce 16y
RO16 | Unsaturated zone 1 {cm**3/g) | 3.500E+01 | 5.000E+01 | — | pcwucw(ls, 1}
RO15 | Unsaturated zone 2 (cm**3/g) | 1.600E+03.] 5.000E+01 | — | pewvew(1s,2)
RO16 | Unsaturated zone 3 (cw**3/g) | 5.000E+01 | 5.000B+0L | — | peruce (16, 3)
RO16 | Saturated zona (cm**3/g) | 5.000E+01 | 5.0008+01 | - | DCRUCS (16)
RO16 | Leach rate {/yrl | 0.000£+00 | 0.000E+00 | 2.721B-03 | aLEACK(16)
8016 | Solubility constant | 0.000E+00 | 0.0D0E+0D | not used | SQLUBK({16)

| | | I I
®017 { Inhalation rate {m**3/yr) | 8.400E+03 | B.400E+03 | — | INHALR
RO17 | Mass loading for inhalaticn {g/m**3} | 1.000E-04 | 1.000E-04 | -— | MLINH
RO17 | Exposure duration { 3.000E+01 | 3.000E+01 | - | ED
RO17 | Shielding factor, inhalation { 4.000E-0L | 4.000E-01 | -— | sa¥3
ROL7 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | - | surl



RESRAD, Version 6.22

™ Linit = 0.5 year

05/12/2005 13:36 Page 11

Summary : Royersford Sewage Sludge disposal in PA Landfill
File 1 Royersford Sludge PA Landfill Min.RAD
Site-S5pecific Parameter Sumwary {continced)

| | User | | Used by RESRAD | Pazesmeter
Meru | Parameter | Taput | Default | (If different from user input) | Name

i ; } t }
RO17 | Fraction of time spent indoors | 5.000E~01 | 5.000E-01 | -— | FIND
RO17 | Fraction of tims spent cutdoors (on site) | 2.5008-01 | 2.500E-03 | -— | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | rs
RO17 | Radil of shape factor array (used if F8 = -1}: | | | |
R017 | Outer annular radius {(m), ring I: | not used | 5.000E+01 | — | RAD_SHAPE( 1)
RO17 | Outer anpular radius (m), zring 2: | not used | 7.071E+01 | —— | RAD_SHAPE( 2)
RO17 | Outer ancular radivs (m), ring 3: | not used | 0.000R+00 | —_— | RAD_SHAPE[ 3)
RO17 | Outer annular radius {m), ring 4: | not used | 0.0DOE+00 | - | RAD_SHAPE( 4)
R017 | COuter armular radiues (m), ring | not used | 0.000E+00 | -— | RAD_SHAPE({ S)
R017 | Outer annular radius [m), xing | not used | 0.000E+00 | - | RAD_SHAPE( 6)
R017 | Outer annular radius {m), ring 7: | not used | 0.CO0E+DO | -— { RAD_SHAPE({ 7)
RO17 | Outer anmular radius {m], zing §: | not used | 0.000E+0D | - | RAD_SHAPE( 8)
RO17 | Outer annular radius {m), ring 9: | not used | 0.000B+00 | -— | RAD_SHAPE( 9)
RO17 | Outer annuvlar radius {n), ring 10: | not used | 0.CO0E+00 | —-— | RAD_SHAPE (10}
R017 | Outer amnular radius {m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
R017 | Outer anvular radius (m), ring 12: | not used | 0.000E+D0 | - | RAD_SHAPE(12)

! | I | |
RO17 | Fractions of snnular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E400 | - | FrACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | m—— | FRACA( 2)
RO17 | ®Ring 3 | not used | 0.000E+0C | — | ERACA( 3)
RO17 | HRing | not used | 0.000E+00 | —— | FRACA{ 4)
RO17 | Ring 5 | not used | 0.000B+00 | —— | FRACA{ 5)
RO17 | Ring & | not used | 0.0008+00 | ——— | rRACA( §)
RO17 | Ring 7 j not used | 0.000E+00 | ——- | FRACA{ 7}
RO17 | Ring & | not used | 0.0008+00 | - { FRACA({ 8)
RO17 | Ring 9 } not used | 0.000E+00 | -— | FRACA{ 8)
ROi7 | Ring 10 | not used | 0.000E+00 | —— | FRACA(L0)
RO17 | Ring 11 | not used | 0,0008B+00 | -— | FRAcA{11)
RO17 | Ring 12 | not used | 0.000E+00 | -—— | FRACA(12}

1 | ] | !
RG18 | Fruits, vegetables and grain consumption (kg/yxj | 1.B800E+02 | 1.600E+02 | - | DTRT{L)
RO18 | Leafy vegetable consumption (kg/yr} | 1.4008+01 § 1.400E+01 | -— { DIET(2)
RO18 | Milk consumption (L/yr) | 9.200B+01 | 9.200E+01 | —— | DIRT(3)
R018 | Maat aod poultry consumption (kg/yr) | 6.300E+01 | 6.300E+01 | —— | DIBT(4}
ROL8 | Fish consumption [kg/yr) | §.4900E+00 | 5.400E+00 | - | DIET(5}
ROL8 | Other secafood consumption (kg/yr) | 9.0008-01 | 9.000E-01 | --- | p1ET(6)
RO18 | Soil ingestion rate {g/yr) | 2.650E401 | 3.650E+01 | - | sor
RO1B | Drinking water intake (L/yx} | 5.100B402 { 5.1008+02 | -— | owi
ROLB | Contamination fraction of drinking water | 1.000B+00 | 1.000E+00 | -— | Fow
ROLB | Contemination fraction of household water | 1.000E+00 | 1.000E+Q0 | -— | FEEW
RO1B | Contamination fraction of livasteck water | 1.000B400 | 1.000E+00 | --- | 1w
RO1E | Contamination fraction of irrigation water | 1.000E400 | L.0008+00 | -— | FIRW
ROL1B | Contamination fraction of aguatic food | 5.000E~01 | 5.0008-01 | -— | FRY
RO1B | Contamination fraction of plant feood |-1 -t | 0.500E+00 | FRLANT
RO18 | Contamination fraction of meat |=1 -1 | 0.1B6E+00 | FMEAT
RO18 | Contamination fraction of milk |-1 |2 | 0.186E+00 | FMInx

[ I i | |
RO19 | Livestock fodder intake for meat (kg/day} | €. 800401 | 6.800E+01 | -—- | LFI8
RO19 | Livastock fodder intake for milk (kg/day) | 5.500E+01 | 5.500E401 | -—- | Lr16
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Summary : Royersford Sewage Sludge disposal in PA Landfill
File : Royersford Sludge PA Landfill Min.RAD
Site-Specific Parameter Summary {continued)

| | usex | | Used by RESRAD | Pacameter
Menu | Parameter | ZInput | Default | {If different from waer input) | Name

t l } } }
RO19 | Livestock water intake for meat (L/day} | 5.000E+01 | 5.000E+01 | —— | Lwis
RO19 | Livestock water intake for milk -(L/day) | 1.6008+02 | 1.600E+02 | — | mwie
RO1S | Livestock soil intake (kg/day) | %.0008-91 |} 5.000B-01 | —— | 181
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | ——— | MLFD
RU19 | Dapth of soil miming layer (m) | 1.500E-01 | 1.500B-01 | - ] oM
RO19 | Depth of roots (m} | 9.000E-01 | 9.000E-0L | - | prooT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | -— | PeuUDW
RO19 | Household water fracticn from ground watex | 1.000E+00 | 1.0002+00 | —— | PewHn
RO19 | Livestock water fraction from ground water | 1.000E+00 | 1.000E+00 | ——— | Fem
RO19 | Irrigation fraction from ground water | 1.000E400 | 1.000B+00 | —— | FemER

| | I I [
R19B | Wet weight crop yield for Non-Leafy {(kg/u*+2) | T7.000E-0L | 7.000E-0L | o~ ] ¥vi1)
R198 | Wet walght crop yield for Leafy {kgfrha2) | 1.500E400 | 1.S00E+00 | —_— | xviz)
R198 | Wet weight crop yleld for Foddezr  (kg/me*2) | 1.1C0E+00 | 1.100E+00 | — | Yvi3)
RI9B | Growing Seascn for Non-Leafy (yeaxs) | 1.700E-01 | 1.700E-0L | - | TEt1)
R19B | Growing Season for Leafy {years) | 2.500E~01 | 2.500E-01 | — | TB(Z)
R19B | Grewing Season for Fodder {years) | &.000E-02 | 8.000E-02 | - | TE(3)
R19B | Tranalocation Factor for Non-Leafy | 1.000E-01 | 1.000B-01 | -_— | TIv(L)
R19B | Translocation Factor for Laafy i 1.000E400 | 1.GDOE:00 | -— | ravi2)
R19B | Translocation Factor for Fodder { 1.000E+00 | 1.000E+00 | -— | TIV(3)
R19B | Dry Poliar Interception Fraction for Non-Leafy { 2.500B-01 | 2.500E-01 | - | RORY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -— | rORY (2)
R19B | Dry Foliar Iaterception Fraction for Fodder { 2.5008-01 | 2.500E-01 | — | RDRY (3)
R19B | Wet Polliar Interception Fractlon for Non-Leafy | 2.500E-01 | 2.500EB-01 | — | BWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E-01 | —_— | BRwET(2)
R19E | Wet Foliar Interception Fraction for Podder | 2.500E-01 | 2,500E-01 | — | RWET{3)
R198 | Weathering Removal Constant for Vegatation | 2.000E+01 | 2.000E+01 | -— | WIAM

I I I I |
¢14 | C-12 concentration in water {g/cm#*3} | not used | 2.0008-05 | .- | cizwTk
€14 | C~12 concentration in contaminated soil (g/g} | not nsed | 3.000E-DZ | - | crzce
Cl14 | Fraction of vegetation carbon from soil | not used | 2.000B-D2 | -— | cs01L
€14 | Praction of vegetation carbon from air ! not used | 9.800E-01 | -— | carR
Cl4 | C-14 evasion layer thickness in soil (m) [ not used | 3.0008-01 } LT | me
Cl4 | C-~14 evasion flux rate from soil (1/=ec) f not used | 7.0008-07 | - | BveN
€14 | €-12 svasion flux rate from soil (1/zec) | not used | 1.000E~10 | - | REVSN
Cl14 | Fraction of grain in beef cattle feed | not used | B.Q00E-01 § —-—- | AvEG4
Cl4 | Practiom of grain in milk cow feed | not used | 2.000E-01 | ——— | AVFGS
Cl4 | DCP correction factor for gaseous forms of Cl14 | not used | B.894E+01 | -— | cozr

I | | | I
$TOR | Storage times of contaminated foodstuffs [days): | | ! |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.4090E+01 | -—— | sToRr_T(l)
STOR | Leafy vegetables | 1.000E+00 | 1.000B+00 | —— | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | -— | sToR T(3)
STOR | Meat and poultry | 2.0005+01 | 2,000E+01 | e | STOR_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | —_ | sToR_T18)
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 | 1.600E+00 | 1.000E+00 | —— | sTOR_T(8)
STOR | Livestock fodder | 4.5008+01 | 4.500E+01 | - | STYOR_T ()

! I I | I
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File : Royersford Sludge PA Landfill Min.RAD
Site=Specific Parameter Summary (continued)

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

: a 1 : :
R021 | Thickness of building foundation (m} | 1,500E~01 | 1,5002-01 | -— | FLooORL
RO21 | Bulk density of building foundation (g/ca¥*3) | 2.400E400 | 2,400E+00 | -— | DENSFIL
RO21 | Total porosity of the cover material | 4.0008-01 | 4.000E-01 | -— | TeCY
RO21 | Total porosity of the building foundation | 1.000E-01 | 1.000E~01 | -— | TPFL
RO21 | Volumetric water content of the cover material | 5.000B-02 | 5.000E-02 | -— | pHZ2OCV
ROZ1 | Volumetric water content of the foundation | 3.000E-02 | 3.00CE-02 | -— | PH2OFL
ROZ1 | Diffusion coefficient for radon gas (m/mec): | | 1 |
k021 | in cover material | 2.000E-06 | 2.000E-06 | -— | prrcv
ROZ21 | in foundation material | 3.000E-07 | 3.000E-07 | - | DIFFL
R02) | in contaminated zone soil | 2.0008-06 | 2.000E-06 | — | pIFCZ
R021 | Radon vertical dimension of mixing (m} | 2.000E+00 | 2.000E+00 | - | EMIX
RO21 | Average bullding air exchange rate (1/hr) | 5.0005-01 | 5.000E~D1 | -— | rREXG
RO21 | Height of the building (zoom} (m) | 2.500B400 | 2.500E4+00 | —— | HRM
RO21 | Building interior area factor | 0.000E+00 [ 0.000E+00 | code computed (time dependent) | FAI
RO21 | Building depth below ground surface (m) ] 2.000E+00 [~1.000E+00 | -— | DML
RO21 | Emanating power of Rn-222 gas ] 2.500E-01 | 2.5008-01 | -—— | BMANA(1)
RU21 | Emanating power of Rn-220 gas ! 1.500E-01 | 1.500E-01 | -— | 2MaNA(2)

] | | I I
TITL | Number of graphical time points | 32 | -— | —— | wprS
TITL | Maximom number of integration pointa for dose | 17 | e | -— | Limax
TITL | Maximum mmber of integration points for risk | 257 | -— | -— | KX

1 3 3 3 i

Summary of Pathway Selectiona

Pathway | User Selection
l
1 == external gamma | active
2 —— inhalation (w/c radon) | active
3 == plant ingestion | active
4 -~ meat ingestion | active
§ = milk ingastion | active
6 -~ aquatic foods | active
7 -- drinking water { active
8 -- soil ingestion H active
9 -- radon | active
Find peak pathway doses | active
"
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Susmary : Royersford Sewage Sludge disposal in PR Landfill

File : Royersford Sludge PA Landfill Min.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area:  3716,10 square meters Co-860 1.080E+01
Thickness: 2.44 meters Cs=-137 6.660E-01
Cover Depth: 0.€1 metazs Mn-54 2.520B+00
Sb~125 1.350E-01
Zn=H% 5.2308=-01

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

t (years): 0.000E406 21.000E+00 3.000E+00 2.5008+01 1.500E+02 1.00084+03
TOOSE(t): 9.875E-0L 7.957E-01l 6£.026E-01 6.403B-02 2.391B~03 1.124E-10
M(t): 3.950E-02 3.183E£-02 2.410E-02 2.561B-03 9.562E-05 4.494E-12

Maximum TDOSE(t): 9.875E-01 mrem/yr at t = 0.000E+00 years
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: Royersford Sludge PA Landfill Min.RAD

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

Ground

Water Independent Pathways ({Inhalatioen excludes radon)

Inhalation

Radon

Plant

Meat

Milk

Soil .

Nuclide mrem/yr £ract.

nrem/yxr fract.

nrem/yr fract,

rrem/yr fract.

mrem/yr  Erackt.

nrem/yr fxact.

wream/yr fract,

Co-60
Cs-137
Mn~54
8b=125
Zn-65

7.071E-02 0.0716
2.113E~04 0.0002
1.5678-02 0.0016
1.2268-05 0.000D0
2.408E-04 0.0002

0.000B+00 ©.0000
0. 000E+00 0.0000
0.00QE+00 0.0000
0.0008+00 9.0000
0.0008+00 0.0000

0.000E+00 0.0000
0.000E+00 0.000¢
0.0005+00 0.0000
0.000E+C0 0.0000
0.000E+00 0.0000

6.114E-01 0.6192
J3.697E~02 0.0374
4.028E~02 0.0408
2.600E~05 0.0001
4.170B-02 0.0422

1.118E-01
1,014B-02
1.842B-04
9.446E-07
4.081E-02

90,1133
0.0103
0.0002
0.000¢
0.0413

1.321@-02
3.195E-03
1.306E-04
1.086E-07
4.702E-03

0.0134
0.0032
0.0001
0.0000
0.0048

0.000E+0Q 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
C.000E+00 0.0000
0.000B+60 0.0000

Total

Radio=
Ruclide

7.2758-92 0.0737

0.000E+G3 ©.0000

0.000E+00 0.0000

7.308E~01 0.7396

1.630E-01 0,1650

2.124e~02 0.0215

Total Dosa Conmtributiona 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

Watex

Fish

Water Dependent Pathways

Radon

Blant

Meat

Milk

0.D00E+0G 0.0000

ALl Pathways*

mrem/yr fract.

mrem/yr Exact,

mren/yx fract,

mrem/yr fract.

prem/yr fract.

nren/yr  £ract.

mrem/yr fract,

Co-60
Cs~-137
Mn~54
8b-125
Zn=65

0.000E+00
0,000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
8.0000

0. 000E+00 0.0000
0.000E+(30 ©.0000
0.000E+Q0 0.0000
0.000B+00 0.0000
0.000B+00 G.0000

¢.000B+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000B+00 0.0000
0.00CE+0G 0.0DOQ
0.000E+00 9.0000
D.000E+00 0.0000
0.000E+00 0.0000

0. 000R+00
0.000E+00
0. 000E+00
9.0008+00
0.0008+00

0.0000
0.0000
0.0000
0.0000Q
0.0000

0.000B+00 0.0000
0.0Q00E+00 ©.0DO00
0.000E+00 0.0000
0.CO0E+00 0.0000
0.000E+00 0.0000

6.072E-01 0.8175
5.052E-02 0.0512
4.2162~02 (.0427
1.093E-04 0.0001
B.745E-02 0.088%

Total

*Sam of all water

0.060E+CC ©.0000

0.000E+00 0.0000

9.000E+00 0.0000

independent and dependent pathways.

0.000E+C0 0.0000

0.000E+0C 0.0000

0.000E+00Q 0.0000

9.875E~01 1.0000
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Summary : Royersford Sewage Sludge disposal in PA Landfill
File : Royersford Sludge PA Eandfill Min.RAD
Total Dose Contributions TDGSE(i,p,t) for Indiwvidual Radionuclidas (i) and Pathways (p)
Aa arem/yr and Fraction of Total Dosa At t = 1,000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radic—
Ruclide wmrem/yx f£ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr fract. mrem/yr fract.
Co=-60 6,272E~02 0.0788 0.000B+00 0.0000 G.0C0BE+G0 0.0000 5.379E-01 ©.6760 9.838B-02 0.1236 1.162B-02 0.0146 0.000E+00 0.0000
Cg-137 2.0948-04 0.0003 0,000E+30 0.0000 O0.000B+Q0 0,0000 3.624E-02 0.0456 0.944E-03 0.0125 3.132E-03 0.0039 0.000E+00 0.0000
Mn=-54 7.056E~D4 0.0009 0.000E+0C 0.0000 0.00GE+00 0.0000 1.797E-02 0.0226 B.2)5E-05 0.0001 5.8238-05 0.0001 O,Q00E+00 0.0000
Sh-125 5.116E-06 0.0000 0.000E+0C 0.0000 0.0008+00 0.0000 3.979E-05 0.0001 23.9858-07 0.0000 4.554E-08 0.0000 0.000E+00 0.0000
Zn-65 4.561E-05 0.0001 0©.000E+00 D.0000 0.C00B+0C 0.0000 7.875E-03 0.0099 7.B85E~03 0.0099 9.010E-04 0.0011 ©0.000E+00 0.0000
Tatal 6.3698-02 0.0B00 0.C00R+0CG Q.000C 0.0008+00 £,0000 6.000E-01 0,7541 1.163E-01 0.1461 1.571E-02 0.0197 0.0C0E+00 0.0000
Total Dose Centributions TDOSE{i,p,t) for Individual Radionuclides {i)} and Pathways (p)
As mrem/yr and Fraction of Total Dose At & = 1.000E+00 years
Water Dependent Pathways
Water Pish Raden Plant Meat Milk All Pathwaya*
Radio-
Nuclide mrem/yr fract. mrem/yr £ract. wmwrem/yr fract. mrem/yx £ract., mrem/yr fract. nxem/yr fract. mrem/yr £ract.
Co-60 0.000E+00 0.0000 0.006E+00 0.0000 0O.000E+00 0,0000 0.C00B+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 7.106E-0L 0.8931
Cs-137 0.000E+00 0.0000 0.000E+0C ©.C¢000 0Q.QC00E+D0 0,0000 O,000E+00 0.0000 @.000B+00 0,0000 ©.000B+DQ 0,.0000 4.953E-02 0.0622
Mn-54  0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 O.000E+090 0.0000 ¢,0008+00 0.0000 Q.0008+00 0.0000 1.801E-02 0.0236
8b-125 0.0008+00 0.0000 0.00GRE+00 0.0000 O0.000L+0Q 0.0000 O.000B+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 4.535BE-05 ).0001
Zn-65 D.000E+00 ©.0000 0.000E+00 ©.000¢ 0©.0C0E+Q0 0.0000 ©.000E+00 0.0000 ©,D00E+00 0.000¢ O.000E+00 0.0000 1.671E-02 0,0210
Total 0.000E+00 0.0000 0.0008+00 ¢.0008 0O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.957E-01 1.00C0

*Sum of all water

independent and dependent pathways.
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File 1

Royersford Sludge FPA Landfill Min.RAD
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Total Dose Contributions TOOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Radan Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. urem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Co-60 4.9358-02 0.0819 O©.0008+0C 0.0000 O.CO0E+00 0.0000 4.162B-01 0.6907 7.612BE~02 0.1263 8.993E-03 0.0149 0.000E+00 0.0000
Cs-137 2.057E~04 0.0003 O.00DE+00 0.0000 O.000E+00 0,0000 3,484E-D2 0.0578 9.557E-032 0.0159 3.0112-03 0.005C O.00GE+00 0.0000
Mn-54 1.431E-04 0.0002 ©.GOOE+00 0.0000 0.000B+00 0.0000 3.574BE-03 0.0059 1.634E-05 0,0000 1.1582-05 0.0000 O.Q00B+0C 0.0000
8b~125 £.816E=07 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 6.773E-06 0.0000 6.783E-08 Q.0000 7.751E-09 0.0000 O.000B+00 0.0000
Zn-65 1.636E-06 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 2.773E-04 0.0005 2.777E~04 0.G005 3.173E-05 0.0001 0O.0Q0E+00 0.0000
Tatal 4.9708-02 0.0825 0.000E+00 ¢.0000 ©0.000B+00 0.0000 4.549E~01 0.7549 B.597B-02 0.1427 1.205E-02 0.0200 O.CO0E+00 0.0000

Total Dose Contributions TDOSE(L,p,t) for Individual Radicnuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At ¢ = 3.000E+00 years
Watar Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Fuclide nrem/yr f£ract. mrem/yr fract. mrem/yx fract. mxem/yr fract. mrem/yr fract. wrxem/yr frackt. mrem/yr fract,
Co=-60 0.000E+00 0.0000 G.000E+00 O0.0000 (Q.000%+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 S5.507E-D1 (.9139
€s-137 0.000B+00 0.0000 0.COOE+00 0,0000 0.000E+00 0.0000 O.000E+00 0.0000 O©.C0CE+QQ 6.0000 O.000E+00 0.0000 4.761E-02 €.0790
Mn-5%4  0.0C0CE+00 0,0000 0.000E+00 0.0000 0.000B+00 0.0000 0,0D0E+00 0.0000 D©.000E+C0 0.0000 O.0002+00 0.0000 3.745E-03 0.0062
Sb-125 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000 O.000E+00 0.0000 0.000E+00 0,0000 O,.000E+00 0.QC00 7.7408-06 0.00600
Zn=65 0.000E4+00 0.0000 0.0008+00 0.0000 O.000E+0O0 0.0000 O.000B+00 ©.00DO 0.000E+00 0.0000 0.CODE+0Q 0.0000 5.B84E-04 0.0010
Total 0.9002+00 0.0000 0.0008+00 §.0000 OC.000E+00 0.0000 ©.000E+0D 0.0000 0.000E+00 0.00060 O0.CG00E+00 0.0000 6,026E-01 1.0000

*Sum of all water indapendent and dependent pathwaya.
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H Royﬂ:sford 3evage Sludge disposal in PA Landfill
: Royersford 3iuvdge PA Landfill Min.RAD

Total Dose Conteibutions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2,500E+0l years

Ground

Watar Independent Pathways {Inhalation excludes radon)

Inhalation

Radon

Plant

Meat

Milk

Soil

nrem/yr fract.

mrem/yr fraot.

nren/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr  fract,

mrenm/yr fract,

Co-60
Cs=~137
Mn-54
8bh=125
An~65

3.5308-03 0.0551
1.688E-04 0.0026
3.427E-12 0.0000
4.010E-15 0.0000
2.071E-22 0.000C

(. 0008+00 D.0000
0.000E+00 0.0000
0.000R+00 0.0000
0.000E+00 &,0000
0.DDOE+0Q 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2,4728-02 0,3860
2.2468-02 0.3507
6.881E-11 0.0000
2.347B-14 0.0000
2.860B-20 0.0000

4.521E-03 0.0706
6.1612-03 0.0962
3.1478-13 §.0000
2.3508-16 0.0000
2.864E-20 0.0000

5.340E-0C4 0.0083
1.941B-03 0.0303
2.230E-13 0.0000
2.686E~17 0.0000
3.273E-21 0.0000

0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000R+00 0.0000
0.000E+00 0.0000

Total

Radie~
Fuclide

3.699E-03 0.0578

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

Water

0.000E+00 0.0000

0.00CE+00 ©.0000

4.7178-02 0.7367

1.068E-02 0.1668

As mrem/yr and Fraction of Total Dose At t = 2,500E+01 years

Fish

Water Dependent Pathways

Radon

Blant

Meat

2.475B-03 0.0387

Pathwaya {p)

Milk

0.C00B+00 0.0000

All Pathways*

mrem/yr fract.

nrem/yr fract.

mrem/yr £ract.

mrem/yxr fract.

mrem/vr fract.

mrem/yr fract.

mrem/yr fract.

Co~60
Cs-137
Mn-54
8b~125
Zn~65

0.000E+0C
0.000E+G0
0.00084+060
0.000E+00
0.000E+00

0.0000
G.0000
G.0000
0.0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0,0000
0.000E+00 0.0000
0.000E+00 0.0600

0.000E+CC 0.0000
0.000E+00 C.0000
0.000E+00 0.0000
6.00GE+00 0.0000
0.000E+0) 0.0000

{0.000E+00 0.0000
0.CC0E+00 0.0000
0.000E+00 ©.0060
0.600E+00 0.0000
0.000E+00 G.0000

0.0DDE+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 0.9000
0.000E+00 D.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000

3.330E-02 0.5201
3.073E-02 0.4799
7.2782-11 0.0000
2.774B-14 0.0000
6.0738-20 0.0000

Total

*Sum of all water

£.000E+00 0.0000

0.000E+00 0.0000

0.000E400 0.0000

independent and dependent pathways.

0.000E+00 ¢.0000

0.000E+00 0. 0000

0.0008+00 0.0000

6.4032~02 1.0000
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rile 1 Royersford Sludge PA Landfill Min.RAD
Total Dose Contributions TDOSE{i,p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.500BE+02 years
Water Independent Pathways (Inhalation excludes raden)
Ground Inhalation Radon Plant Meat Milk Soil
Radie—
Kuclide mrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract. mcem/yr fract. mrem/yr fract. mrewm/yr  fract.

Co-60  1,094E-09 0.0000
Cs-137 5.484B-05 0.0229
Mn-54  0.000B+00 0.0000
$b-125 0.000E+00 0,0000

0.000E+00 D.000G0
0.000E+00 00,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.CCOE+00 ©.0000
0.00GE+00 0, 0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2.464E-09 0,0000
1,7168-03 0,7180
0.000E+00 0.0000
0.000E+00 0.0000
0.0908+00 0.0000

4.508E-19 4.0000
4.710E-04 0.1970
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 G.0G0CO

5.3258-11 0.0000
1.4648-04 0.0621
0.000E+00 D.000G
0.000E+50 0.0000
D.080B+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0. (ODE+00 0.0000
0.000E+00 0.0000
C.C00E+00 0.0C00

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

2n=-65 £.0C0E+00 0.0000
Total 5.485E-05 0.0229

Water
Radio-

0.000E+00 0.0000

0.000E+00 0.0000

1.716E-03 0.7180

4.710E~04 0.1970

Az meam/yr and Fraction of Total Dose At t = 1.500B+02 vears

Fish

Water Dependent Pathways

Radon

Plant

Meat

1.4848-04 0.0621

Pathways (p)

Milk

0.000B+D0 §.0000

All Pathways*

Ruclide mrem/yr £ract.

wmeen/yr fract.

moem/yr fract.

mrem/yr fract.

mrem/yr fract.

meen/yr fract.

wrem/yr fract.

Co-60  0.000E+00 0.0000
Cs-137 0.000E+QD §.0000
Mn-54  0.G00E+Q0 6.0000
8b-125 0.000E+00 0.0000
%n-65  0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.90000
0.000E+00 0.0000
0-000B+00 0.000C0
0.000E+00 0, 0000

0.000B+00 0,0000
0.000B+00 0.0000
0.CODE+0D D.0000
0.0ODE+00 0.0000
0.000E+00 0.90000

0.000B+08 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
0.0G0E+00 0.0090
C.00CE+09 0.0000

0.00GE+00 0.0000
0.000E+00 €.00C0
0.000E+00 ¢.00CO
0.000E+00 0.0000
0.000E+00 £,0000

0.000E+00 C.0000
0.000E+00 G.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 C.0000

4.063E-09 0.0000
2.391E-03 1.0000
0.000E+00 0.0000
0.000E+00 0.00C0D
0.0008+00 0.0000

Total  0.GO0E+00 0.0000

0.0C0E+0C 0.0000

0.000B+00 ©.0000

*Sum of all water indepandent and dependent pathways.

0.000E+00 0.0000

0.000B+00 0.0000

0.000B+00 0.0000

2.391E-03 1.0000



RESRAD, Version 6.22

T3 Limit = 0.5 year

05/12/2005 13:36 Page 20

Summaxy : Royersford Sewage Sludge dispesal in PA Landfil)

File : Royersford Sludge PA Landfill Min.RAD
Total Dose Contributions TDOSE{i,p,t] for Individual Radionuclicdes (i} and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 1,000B+03 years
Water Independent Pathways {Inhalation excludes radon)
Ground Inhalation Radon Flant Meat Milk Soil
Radio-
Nuclide mrem/yr f£fract. mrem/yr £ract. mrem/yr fract, wmrem/yr f£ract. mrem/yr fract. mxem/yy fract. nrem/yr fract.

Co~60  0.D00E+QG 0.0000
Cs-137 9.907E-11 0.8818
Mn~54  0.000E+00 0.0000
8h~125 0.000E+00 0.Q000

4.000E+00 0,0000
3.7828-17 0.0000
0.000E+D0 0.0000
0.000B+00 0.0000
0.000E+G0 0.0000

0.0008+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
9.000E+00 0.0000
0.000BE+0G 0.0000

0.0C0E+00 0.0000
5.2338-12 0.0822
0.0002+00 0.0000
0.000E+00 ©.0000
0.000E+00 Q.0000

0.000E+00 0.0000
3.0008-12 0.0267
G.000E+D0 ©.00CO
G.000E+00 C. 0000
0.000E+00 C. 000

0.000E+00 0.0000
9.7978-13 0.0087
0.G00E+00 0.0000
0.000E4+00 0.0000
0.000E+00 0,.0000

0.00GE+00 ©.0000
7.263k~14 0.0006
0.D000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

9.782E-17 0.0000

0.000E+00 0.0000

9.233E-12 0.0822

3.000B-12 ©.0267

S.797E-13 0.0087

Total Dose Contributiona TDOSE(i,p,t) for Individeal Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Tota) Doze At t = 1,000E+03 years

Fish

Water Dependent Pathways

Radon

Plant

Meat

Milk

7.263E-14 0.0006

AlL Pathways*

mren/yr fract.

nrer/yz Iract.

mxem/yr fract.

wrem/yr fract.

nrem/yr ZIfract.

wrem/yr fract.

Zn-65 0.000E+00 0.0000

Total 9.907E-11 0.8818
Water

Radio-

Nuclide wrem/yr <fract.

Co-60 ©.000E+0D 0, 0000

Cs-137 0.000B+QD 0.0000
Hn-54  0.000B+00 0.0000
8b-125 0.000E+00 0.0000
2n-65 0.000E+00 0.0000

0.000E+0C 0.0000
0.0002+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+0C 0.0000

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

0.000E+00 Q.0000
0.000E+00 0Q.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.6008+00 0.0000

0. 0008400 0.0000
0.000B+00 0,0000
0.000E+00 0.C000
0.0008+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+0D D.0000
0.000E+00 0.0000

0.000B+00 0.0000
1.124E-10 1.0000
0.0002+00 ©.0000
0.000E+00 0.0000
0.000B400 0.0000

Total  0.000E+G0 0.0000

0.000E+00 0.0000

0.000E+CG0 0.0000

*Sum of all water independent and dependent pathways.

0.000E+D0 0.0000

0.0002+00 0.0000

0.000E4+00 G.0000

1.124B-10 1.0000
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Sumnary : Royersford Sewage Sludge disposal in PA Landfill
File : Royarsford $ludge PA Landfill Min.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(j,t) (mrem/yr)/(pCi/y)
{i) {i) Fraction* t= 0.000E+00 1.00CE+0C 3.000E+00 2,500B+01 1.50CE+02 1.000E+03

Co-60 Co-60 1.000E+00 7.474R~02 6.580B-02 5.099E-02 3.083E-03 3.762E-1C 0.000E+00

€3-137 Cs-137 1.0008+400 7.585E-02 7.437E~02 7.148E-02 4.614E-02 3.589E-03 1.687E-10

Mn~54 Mp-54  1.000E+0C 1.673E~02 7.465E-03 1.4868-03 2.888E-11 0,000E+00 0,000B+00

Sb-125 8b~125 1.000E+00 7.264E-04 3.263E-04 5.568E-05 1.996E-13 2.1G2E-44 O.000E+00

Zn-65 Zn-65 1,000E+0Q 1.672E-01 3.194E-02 1.125E-03 1.161%-19 0.0008+00 0.000B+00

*Branch Fraction is the cumulative factor for the j't principsl radionuclide danghter: CUMBRF(j) = BRF(1)*BRF{(2}* ,.. BRF(3j).
The DSR includes contributions from associated (half-life £ 0.5 yr)} danghters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Pasic Radiation Dese Limit = 2,500E+0l mrem/yx

Fucolide
i) t= 0.000E+00 1.000E+00 3.000E+00 2.500E+01 1.S00E+02  1.000E+03

Co-60 3.345B+02 3.800E+02 4.903E+02 B.108B+03 6.646E+10 *1.131E+1S
Cs-137 3.296E+02 3.362E402 3.497E+02 5.419B402 6.965E+03  1.482E+11
Mn=54 1.494B+03  3.3498+03 1.682B+04  §,656B+l1 *7.744E+1S *7,.744E+1S
Sb-125 3.179B+04  7.662E+04  4_490E+05 1.253B+14 *1.033E41S *1.033E+15
%n-65 1.495B+02  7.826F+02 2.222E+04 *8.241B+15 *8.241B+15 *§ 241E+15

*At specific ackivity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yx)}/(pCi/g)
and Single Radionuclide Soil Guidellnes G(i,%t) in pCi/g
at tmin = time of minimum single radionuclide soll guideline
and at tmax = time of maximum total dose = (.000E+D0 years

Nuclide Initial tmin DSR{i,tmin} G{i,tmin)} DSR(i,tmax) G(i,tmax}
(i) {pCi/g) {yeaxs} (pCi/a) {oCi/g)
Co-60 1.0B80E+0L 0.000E+00 T.474B-02 3.345B+02 7.474E-02 3.345E402
Cs-137 &.660E-DL 0.000E+00 7.585E-02 3.296E+02 7,.585E-02 3.296E+02
Mn-54 2.520B+00 0. 000E+00 1.673E-02 1.494E+03 1.6738~02 1.494E+03
8b-12% 1.3508-01 0.000E+00 7.864E-04 3.179E+D4 7.864E-04 3.1792+04

Zn-6%  5.2308-01 0, 000E+0Q 1.672E-01 1.495E+02 1,672B-01 1.49SE+02




RESRAD, Version 6.22 T4 Limit = 0.5 year 05/12/2005 13:36
Summary : Royarsford Sewage Sludge disposal in PA Landfill
File : Royersford Sludge BR Landfill Min.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Noclide Parent BRP(§) DOSE (], t}, mrem/yr
1) (i) t= 0.000E+00 1.000E400 3.000E+00 2.S00E+01

Page 22

1.500E+02 1.000E+03

Co-60 Co-60 1.000BE+00 8.072E~01 7.106E-01 5.507E-01 3.330E-02
Cs-137 Cs-137 1.000E+00 5,052E~0Z2 4.953E-02 4.761E-02 3,073E-02

Mn-54 Mn-54  1.000E+G0 4.216E-02 1.881E-02 3.745B-03 7.278E-11

4.063E-09 0.DOOE+00

2.381E-03 1.124E-10

0.(Q0E+00 Q.00CE+00

Sb~125 8b-125 1.000E+Q0 1.093E~04 4.535E-05 7.740E-06 2.774E-14 0.000E+00 0.00CE+00

2n=-65 2n=-65%  1.000E+00 8.745E~02 1.671E-02 5.884E-04 6.073E-20 0.000E+00 0.CODB+00

BRF({i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Braanch Fraction Indicated

Nuclide Parent BRF(1) 8(4,t), pCi/g

(3] (1} t= 0.000E+30 1.0002+00 3.Q00B+00 2.500E+01 1.500E+02 1.000E+03

Co-60 Co-60 1.Q00E+00 1.0808+01 9.468E+00 7.276E+00 4.020E-01 2.870E-08 0.000E+00

Ca=-137 Cs=-137 1.000E+D0Q 6.660E-01 6.507E-01 6.211E~01 3.7258-01 2.039E-02 5.368B-11

Mn-54 Mn-54  1.000E+00 2.520E+00 1.120E+0Q 2.213E-01 3.964E=-09 0.000E+00 0.000E+00

Sb=-125 Sb-125 1.060E+00 1,390E-0) 5.715E~02 9,662E-03 3.114E~11 0.000E+00 C.000E+00

Zn-65 Zn=65 1.000E+00Q 5.230E-01 $.782B-02 3.422E-03 3.283E-19% 0.00QE+00 0.000E+00

BRF(i) iz the branch fraction of the parent nuclide.

RESCALC.EXE execution time = 3.99 seconds
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MicroShield v6.02 (6.02-00204)

CEC,_1Inc.
Page i1 File Ref:
DOS File : LFCHK.ms6 Date:
Run Date: May 2, 2005 By:

Run Time: 12:52:18 PM

Checked:
Duratlon : 00:00:03 :

Case Title: Check Exposure Rate
Description: Check LF Disposal Exposure Rate Estimation
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 152.4 cm 5/0.0in
Width 609,6 cm 206 0.0in
Height 164.592 ¢cm 5ft4.8in
Dose Points
X Y Z
#1 156 cm 82 cm 304.8 ¢cm
5f£1.4in 2ft83in 10f£0.0in
Shields
Shield Name Dimension Material  Density
Source 1.53e+07 cm3 Water 1
Shieid 1 318 ecm Iron 7.86
Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Included
Library : Grove ‘
Nuclide curies becquerels - 3 Ba/em?
Ba-137m 5.3811e-005 1.9910e+-006 3.5191e-006 1.3021e-001
Co-58 3.3335e-005 1.2334e+006 2.1800e-008 8.0660e~-002
Co-60 9.5569¢-004 3.5361e+007 6.2500e-005 2.3125e+000
Cs-137 5.6883e-005 2.1047e+006 3.7200e-006 1.3764e-001
- I-131 6.7281e-006 2.4894e+005 4.4000e-007 1.6280e-002
Mn-54 2.6912e-004 9.9576e+006 1.7600e-005 6.5120e-001
Sb-125 1.1545e-005 4.2716e+005 7.5500e-007 2.7935e-002
Zn-65 5.2143e-005 1.9293e+005 3.4100e-006 1.2617e-001
Buildup
The material reference is : Shield 1
Integration Parameters
X Direction 10
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fluence Rats Exposure Rate Exposure Rate
Mgy photons/sec MeV/em?2/sec MeV/cm2/se mRi/hr mR/hr
No Buiidup With Buildup No Buildup Wi
0.015 3.664e+06 1.286e-74 2.405e-27 1.103e-75 2.063e-28
0.03 3.210e+05 1.647e-14 1.779e-14 1.632e-16 1.763e-16
0.04 4.547e+04 2.220e-09 2.553e-09 9.818e-12 1.129e-11
0.08 6.518e+03 9.007e-06 1.325e-05 1.425e-08 2.097e-08
0.1 1.115e+03 4,328e-06 7.110e-05 6.621e-09 1.088e-08
0.15 1.072e+03 1.305e-05 2.635e-05 2.150e-08 4.340e-08
0.2 3.308e+04 7.112e-04 1.636e-03 1.255e-06 2.888e-06
0.3 1.805e+04 7.736e-04 1.958e-03 1.4672-06 3.714e-06



Page : 2

DOS File : LFCHK.ms6
Run Date: May 2, 2005
Run Time: 12:52:18 PM
Duration : 00:00:03

Eneray Activity
Me¥ photons/sec
0.4 3.358e+05
0.5 4.680e+05
0.6 1.969¢+06
0.8 1.120e+07
1.0 3.634e+07
1.5 3.537e+07
TOTALS: 8.977e+07

Eluence Rate - Flyence Rate
MeV/emz2/sec MeV/cm?2/sec

v
2.296e-02
4.583e-02
2.587e-01
2.345e+00
1.098=2+01
2.088e+01

3.453e+01

With Buildup
5.900e-02

1.160e-01
6.379e-01
5.484e+00
2.444e+01
4.228e+01

7.302e+01

mR/hy
|
4.473¢-05
8.996e-05
5.050e-04
4.461e-03
2.023e-02
3.513e-02

6.047e-02

Expogure Rate
mPR/ht
With Byj
"1,150e-04
2.276e-04
1.245e-03
1.043e-02
4.506e-02
7.113e-02

1.282e-01






