



































CVP-2004-00004
Rev. 0

























































CVP-2004-00004
Rev. 0

APPENDIX A

SUMMARY OF VERIFICATION SOIL SAMPLING
AND / \LYTICAL RESULTS












CVP-2004-000!
Rev. 0

APPENDIX B

DATA Q ALITY ASSESSMENT
























'F 1994, USEPA Contract Labora
Inorganic Data Review, EPA !
Agency, Washington, D.C.

E 2000. Guidance for Data Qui
U.S. nvironmer 1l Protecti
Washington, D.C.

Tech Law, 2004, Radiochemistry - D
e Law, Inc., Richland, ‘at

CVP-2004-00004
Rev.0

y Program National Functional Guidelines for
)/R-94/013, U.S. Environmental 'rotection

dssessment, EPA QA/G-9, QA00 Update,
gency, Office of Environmental Information, -

' Package No. H2495-LLI (SDG No. H2495),
ngtc

B-7



CVP-2004-0000
Rev. 0



CVP-2004-00004
Rev. 0

APPENDIX C
RE¢ IPUT PARAMETERS
AND C/ .TION BRIEF EXCERPTS






CVP-2 4-00004
Rev. 0

RESRAI PARAMETERS F Tt :
SHAL NE — RADIONUCLIDES

C-1






CVP-2004-00004

R Rev. 0
1RES Version 6.21 T« Limit = 0.5 year 02/07/2004 13:12 Page 1
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Fi : 118 10_Shallow_Zone.RAD

Table of Contents

part I: Mixture Sums and Single Radionuclide Gui“~‘ines

P S22 20022338 0823330233805 542838043¢0803 8332 0NN ds:

Dose Convereinmn Fartor (and Related) Parameter Summary 2
Site-¢£ if (LY SUMMATY - v vvmvmm e mmes o sn s on e 3
Summary of 3e1eCtions ... 7
Contam: € id Total Dose SUMMAYY ... «..crverarnnnn 8
Total I )
T: = DX o N A I 9
Tame = 1.0 400 v e e e 10
T: = 3 S Yo 2 I 11
T: = 8 00 it e e e e s e 12
Taime = 1.800=+01 .ot i e 13
Time = * 00 [+ 5 R 14
T r = BOC W 0L e i e i e e 15
T » = 3.00 [0 2 LI I 16
Time = 1.00UE+03 L.t 17
Dose/Source Ratios S d Over All Pathways .............. 18
Single Ra clide so1r Guidelines ........... ... oo 18
Dose Per de Summed Over All Pathways ................ 19
Soil Concencration Per Nuclide ...............ooivvenannn 19
.

C-3



CVP-2004-00004

- Rev. 0
1RESRAD, Vercimn 6.21 T« Limit = 0.5 year 02/07/2004 13:12 Page 2

Bl ary -« 8 10 Burial Ground Shallow Zone Radionuclides

Faue : 8-5-10_Shallow_Zone.RAD

Dose Conversion Factor (and Re'=*ed) Parameter Summary
File: HEAST 2001 rbidity

0 3 3 Current 3 > Parameter
Mepn ?* Parameter 3 Value > Default 3 Name
B-1 - Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * Co-60 * 2.190E-04 * 2.190E-04 * DCF2( 1)
B-1 * Ni-63 * 6.290E-06 * 6.290E-06 * DCF2{ 2)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 Co-6€0 > 2.690E-05 * 2.690E-05 * DCF3( 1)
D-1 * Ni-63 * 5.770E-07 * 5.770E-07 * DCF3( 2)

3 3 3 3
D-34 ® Food transfer factors: ’ ’ 3
D-34 * Co-60 , plant/soil concentration ratio, dimensionl > 8.000E-02 * B.00 02 ? RTF{ 1,1
D-34 ? Co-60 ., beef/livestock-intake ratio, (pCi/kg)/(pCisa) 3 2.000E-02 ? 2.00um-02 * RTF( 1,2}
D-34 ? Co-60 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 3 2.000E-03 * 2.000E-03 * RTF{ 1,3)
D‘34 3 3 3 3
D-34 * Ni-63 , plant/soil concentration ratio, dimensi 3 5.00 02 ? 5.000E-02 ? RTF( 2,1)
D-34 * Ni-63 , beef/livestock-intake ratio, (pCi/kg)/( > 5.000k-03 * 5.000E-03 > RTF{ 2,2)
D-34 * -63 , milk/livestock-intake ratio, (pCi/L)/{ptisa) 3 2.000E-02 * 2.000E-02 * RTF{ 2,3)

2 3 3 3

5 3 E umulation factors, fresh water, L/kg: ’ 3 3

v-5 * Co-obv , fish > 3.000E+02 * 3.000E+02 * BIOFAC({ 1,1
D-5 * Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 * BIOFAC( 1,2)
D-5 : : ’
D-5 3N -A3 , fish * 1.000E+02 * 1.000E+02 * BIOFAC( 2,1)
D-5 ? 3 , crustacea and mollusks 3 1.000E+02 ® 1.000E+02 * BIOQFAC({ 2,2}
PPfIii iS50 58 5005900850000 ES S0 0R S0 S S iS00S SR80S A0S0 500800 S80Sttt st it tatiisd:
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Summary : 118-B-10 Burial Ground Shallow Zone Radionuclides
File : 118-B-10_Shallow_Zone.RAD

Site-Specific Parameter Summary (contlnued)

0 3 3 User : Used by RESRAD 3  Parameter
Menu ? _Parameter e Input : Default P (If dlfferent from user input) ? Name
ARAAADAAAAR A
Cl14 * Fraction of vegetation carbon from air * not used * 9.800E-01 ? - s CAIR
Cl4 * C-14 evasion la thickness in soil (m} > not used * 3.000E-01 °® - » DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) 3 not used * 7.000E-07 *® - 5 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10 3 - * REVSN
Cl4 * 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 ? .- 3 AVEGS
Cl4 * DCF correction factor gaseous forms of C14 * not used * 8.894E+01 * - * CO2F

3 2 3 3 3
STOR * Stor tim of contaminated foodstuffs (days): ? 3 H] H
STOR 3 Fru..s, 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 2 1.000E+00 * 1.000E+00 @ --- 3 STOR_T(3)
STOR * Meat and poultry * 2.000E+01 * 2.000E+01 * --- 3 STOR T(4)
STOR ? Fish * 7.000E+00 * 7.000E+00 @ -—— 3 STﬁD_T(S)
gTAR 3 Crustacea and mollusks * 7.000E+00 * 7.000E+00 @ .- 2 8T  T(6)
S" 3 Well water * 1.000E+00 * 1.000E+00 *® --- * STux_T(7)
S 3 Surface water * 1.000E+00 ? 1.000E+00 3 --- 3 STOR_T(B)
s 3 Livestock f r * 4.500E+01 > 4.500E+01 °@ .- > STOR_T(9)
3 2 3 3 3
R021 * Thickness of building foundation (m) * not used > 1.500E-01 ? - s FLOOR1
RO21 * Bulk density of building foundation (g/cm**3) *> not used * 2.400E+00 * --- 3 DENSFL
R021 * Total porosity of the cover material * not used * 4.000E-01 3 - 3 TRCV
R021 * Total porosity of the building foundation * not used * 1.000E-01 ? --- * TPFL
R0O21 * Volumetric water content of the cover material * not used * 5.000E-02 ? --- > PH20CV
R0O21 ? Volumetric water content of the foundation 3 not used ? 3.000E-02 * --- 3 PH20FL
RO21 *® Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RrRO21 ° in cover material * not used * 2.000E-08& ? - 3 DIFCV
RO21 @ in foundation material * not used * 3.000E-07 ? - s DIFFL
RO21 °* in contaminated zone soil * not used * 2.000E-06 * --- 3 DIFCZ
R021 * Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 @ - » HMIX
R021 ! Average building air exchange rate (1/hr) 3 not used ? 5.000E-01 3 - > REXG
R0O21 * Height of the building (room) (m) > not used * 2.500E+00 2 - > HRM
R021 *® Building interior area factor > not used * 0.000E+00 3 .- > FAI
R021 * Building depth below ground surface (m) * not used *-1.000E+00 * - > DMFL
R021 ° Emanating power of Rn-222 gas * not used * 2.500E-01 3 - s EMANA (1)
R021 * Emanating power of Rn-220 gas * not used * 1.500E-01 3 --- s EMANA (2)
3 3 3 3 3
TITL * Number of graphical time points 2 32 ] --- H] R 3 NPTS
TITL * Maximum number of integration points for dose > 1 : .- 2 -  LYMAX
TITL * Maximum number of integration points for risk » 5 3 --- 3 - 3 KYMAX
135333403 8¢5585 888833350204 00 8238248592025 500 S QNN SRS A4S SS44S2 53200 SS 4SS0 ASASASSERRERSSIRREROSREREROR TR REd:
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118-B-10 Burial Ground Shallow Zone Radionuclides

Summary
File i1 B-10_Shallow_Zone.RAD
-
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
1z 137.00 square meters Co-60 3.100E-01
Thic [ 28.70 meters Ni-63 8.110E+01
Cover wepuil: 0.00 meters
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of B

0.000E+00 1.000E+00 3.000E+00 B8.000E+00 1.400E+01 3.00 01 8.400E+01 3.000E+02 1.0nn%

t (years):
TDOSE(t): 2.785E+00 2.444E+00 1.884E+00 9.878E-01 4.624E-01 8.024%-02 3.047E-02 6.328E-"* 3.8 -05
M(t): 1.856E-01 1.630E-01 1.256E-01 6.585E-02 3.083E-02 5.35 03 2.031E-03 4.219E 2.500n-06

OMaximum TDOSE(t): 2.785E+00 mrem/yr at t = 0.000E+00 years
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Summary

Total Dose Contributions TDOSE(i,p,t

Total Dose Contributions TDOSE({i,p,t)

File
0
0 Ground
Radio- AAAA SARRAARAA
Nuclide mremsve fract.
ARAARAR RA A AAARAA
Cn-R0O 4.37ar-ul 0.9460
N 0.000E+00 0.0000
b fiffffffs Ififii
T 4.374E-01 0.9460
o
o
0 Water
Radio- ARA  AAARAAARAA
Nuclide wmrem/yTr fract:
i AR AARAAAAAR R

Co~-bu 3.479E-05 0.0001
Ni-63 5 “"SE-"> 0.0111
1111851 1 11t fiffil
Total 5.1/0E-us 0.0112

T« Limit =

0.5 year
118-B-10 Burial Ground Shallow Zone Radionuclides
118-B-10_Shallow_Zone.RAD

02/07/2004

13:12 Page 13

As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)

Inhalation

fract.

mrem/yr
2.763E-07 0.0000
1.182E-05 0.0000
fifiiffff fiifiif
1.210E-05 0.0000

Radon Plant
AAAAAAAAAARAAAAA  AAAAAARRAAAAADNDAR
mrem/yr fract. mrem/yr fract.
AAAAAAAAR ARRAAR AAARAARAAR ARAARA
0.000E+00 0.0000 8.167E-04 0.0018B
0.000E+00 0.7""0 1.631E-02 0.0353
fiI1f1f1f 11 0§ IIfffIfii fEiiff
0.000E+00 0.vuwu0 1.713E-02 0.0370

As mrem/yr and Fraction of Total Dose At t

mrem/yr fracc.
AAARAAAAA ARAAAR
6€.570E-07 0.0000
3.285E-05 0.0001
fEIfTIIIf fIfffs
3.351E-05 0.0001

L T P

0.000kE+uv
0.000E+00
f11FI1is
0.000E+00

o*Sum of all water independent and dependent pathways.

Water Dependent Pathways

Plant

AAMAAAAARAAAAADA
mrem/yr fract.
ARRAAARAA AAARAA

v.vuvu 5.357E-07 0.0000
0.0000 7.859E-05 0.0002
ffEfff IPIfIITfIF TPIIEL
0.0000 7.912E-05 0.0002

C-15

for Individual Radionuclides

for Individual Radionuclides

CVP-20
Rev. 0
{i) and Pathways (p}
= 1.400E+01 years
Meat Milk
...................................
mrem/yr fract. mrem/yr fract.
.......................... b
3.874E-05 0.0001 8.877E-06 0.0000
2.032E-04 0.0004 1.8B2E-03 0.0041
fIiffiffi 1fifit fffffiiff fifiif
2.420E-04 0.0005 1.891E-03 0.0041

(i)
= 1.400E+01 years

Meat
AAj BARRAAAAAA
mrem/yr fract.

1.183E-07 0.0000
4.419E-06 0.0000
TIfff181f T11811
4.537E-06 0.0000

and

Pathways (

3.465E-08 0.0000
5.147E-05 0.0001
IfTffffif f1ifis
5.151E-05 0.0001

00004

1.058E-05 0.0000
3.381E-04 0.0007

3.487E-04 0.0008

All Pathways*

4.383E-01 0.9480
2.405E-02 0.0520
TI1111111 I1111%
4.624E-01 1.0000
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Summary 118-B-10 Burial Ground Shallow Zone Radionuclides
File 118-B-10_Shallow_zone.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Independent Pathways {Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio- AARAARAARAAARAAAA AARARAAAAAAAAAAAA AARAARAAARAAAAAA AAAARAAAAAAAAAAA AAAAAAARAAARBAAA
. fract. mrem/vr Ffract. mrem/yr fract. mrem/yr fract.
AAARAARAAR AAARAA AARAARA A \RA  ARARAAAAA ARAAAR AAARARAAR AAAAAA
Co-60 2.009r-17 0.0000 1.269E-23 0.0000 0.000r+u0 0.0000 3.751E-20 0.0000 1.779E-21 0.0000
Ni-63 0.000E+~"™ 0.0000 1.475E-06 0.0002 0.00"""00 0.0000 2.035E-03 0.3216 2.535E-05 0.0040
fifiiif fIfffii fiffff fifIfETEE IIfiii f1ff 11 fiffff IIIITTIIE fIFEIE ITIEfTITEY fffiit
Total 2.0 .17 0.0000 1.47S5SE-06 0.0002 0.00ux+00 0.0000 2.035E-03 0.3216 2.535E-05 0.0040
o]
Total Dose Contributions E(i,p,t) for Individual Radionuclides (i) and
As mrem/yr ana rraction of Total Dose At t = 3.000E+02 years
0 Water Dependent Pathways
0 later Fish Radon Dlant Meat )
Radio- AAAF  AARAAAARAR AARAAAAARAR A AARARAA \AAARAA BAAAARAR AAAAARRAAARAARAAA
Nuclide mremyyr fract. mrem/yr fract. mrem/y> fract. o fract. mrem/yr fract.
AAAAAAR AAARARAAR ARARAAR ARARARAAA AAAAAR AARRAAAR  AAAARA AaanannAA RAAAAA AAAAARRAA ARAAAR
Co-60 2.683E-20 0.0000 5.083E-22 0.0000 O0.000E+0U 0.0000 4.159E-22 0.0000 9.423E-23 0.0000
Ni-63 3.863E-03 0 7'04 2.476E-05 0.0039 O0.000E+00 0.0000 S.935E-05 0.0094 3.389E-06 0.0005
fi3fiff fETEITILEI I i iiffffiff ifiifif ffITTIIIY rifiif PIITIIEET IETIIET TEIfIEIEIT IfIfif

2.476%-75 0.0039 O0.000E+00 0.0000
dependent pathways.

Total 3.863E-03 0.0104
o*Sum of all water independent a

02/07/2004

13:12 Page 16

5.935E-05 0.0094 3.389E-06 0.0005

C-18
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Pathways (p)

Milk Soil
..................................
.Tf?T(Yf fract. mrem/yr fract.
ARARARAAR AAARARR ARARAAAARR AAARAR

4.077E-22 0.0000
2.347E-04 0.0371
11111118 81111
2.347E-04 0.0371

4.859E-22 0.0000
4.218E-05 0.0067
ITIf1I3I5F 19851
4.218E-05 0.0067

Pathways (p)
Milk All Pathways*

AAAAAAAAARAAAAAAR ARAAAAAAARAAAAAA
mrem/yr fract. mrem/yr fract.
................ P S ST vieb g
2.719E-23 0.0000 2.016E-17 0.0000
3.912E-05 0.0062 6.328E-03 1.0000
TI1T31878 f1711%%f 1fLfLffif Effiff

3.912E-05 0.0062 6.328E-03 1.0000
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Summary : 118-B-10 Burial Ground Shallow Zone Radionuclides
File : 118-B-10_Shallow_zone.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent  BRF (i) DOSE(j,t), mrem/yr
{3) (1) t= 0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.400E+01 3.000E+01 B.400E+01 3.000E+02 1.000E+03
Co-60 Co- 1.000E+00 2.764E+00 2.423E+00 1.863E+00 9.650E-01 4.383E-01 5.344E-02 4.397E-05 2.016E-17 0.000E+00
ONi-63 Ni-bs 1.000E+00 2.076E-02 2.102E-02 2.154E-02 2.275E-02 2.405E-02 2.681E-02 3.043E-02 6.328E-03 3.878E-05
$iffiit fifffif fEffffffl fifffffff fiffiifff PELIff1ET PTITIEEIf fITIfIIFT fITTIILIT IITITITIY PITITEIiIEi fifiififi
BRF(i) is the branch fraction of the parent nuclide.
Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (i) S(j,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+"~" 8.000E+00 1.400E+01 3.000E+0l1 8.400E+01 3.000E+02 1.000E+03
Co-60 Co-60 1.000E+00 3.100E-01 2.718E-01 2.089E-01 1.082E-01 4.916E-02 5.592E-03 4.930E 2.258E-18 0.000E+00
ONi-~" Ni-63 1.000E+00 8.110E+01 8.051E+01 7.93 01 7.651E+01 7.324E+01 6.519E+01 4.40lE+ui 9.136E+00 5.600E-02
111 f fffifif TiTIffiil fEfifff8F fEfTRfEff fIffL..ff $ET129737 TTETT8%f TIfEEIEET IITIEL11f IITIIE11f IITITITIL
BRFi1; is the branch fraction of the parent nuclide.
ORESCALC.EXE execution time = 0.72 seconds
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Swmmary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
File : 118-B-10_Shallow_Zone_Pb.RAD
Dose Conversion Factor (and Related) Para er Summary
File: HEAST 2001 Morbidity
0 3 > Current °? ? Parameter
Menu * Parameter * Value * Default ? Name
B-1 * Dose conversion factors for inhalation, mrem/pCui: 3 3 3
B-1 * Np-2374D > 5.400E-01 *> 5.400E-01 * DCF2{ 1)
B-1 * Th-229+D * 2.160E+00 * 2.160E+00 * DCF2{ 2)
B-1 = U- > 1.350E-01 * 1.350E-01 * DCF2( 3}
3 3 3
D-1 se conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 * -237+D * 4.440E-03 *® 4.440E-03 * DCF3( 1)
D-1 .2294D * 4.030E-03 * 4.030E-03 ° DCF3{ 2)
D-1 * u-233 : 2.890E-04 * 2.890E-04 ® DCF3{ 3)
3 3 3 3
D-34 * ©~~d transfer factors: 2 3 3
D-34 @ 237+D , plant/soil concentration ratio, dimensinnless 3 2.000E-02 * 2.000E-02 * RTF{ 1,1)
D-34 » 237+D , beef/livestock-intake ratio, (pCi/kg)/ i/d) 3 1.000E-03 * 1.000E-03 * RTF( 1,2)
D-34 * Np-237+D , milk/livestock-intake ratio, (pCi/L)/{p.i/d) * 5.000E-06 * 5.000E-06 * RTF{ 1,3)
D-34 ) s )
D-34 » Th-229+D , plant/soil concentration ratio, dimensionless * 1.000E-03 ® 1.000E-03 * RTF( 2,1)
D-34 * Th-229+D , beef/livestock-intake ratio, (nCi/kg)/{pCi/d) 3 1.000E-04 ® 1.000%-04 * RTF( 2,2)
D-34 3 Th-229+D , milk/livestock-intake ratio, i/L) /{pCi/4d) * 5.000E-06 * 5.00 06 3 RTF( 2,3)
D-34 3 3 3 3
D-34 * U-233 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 3 RTF{ 3,1)
D-34 > U-233 , beef/livestock-intake ratio, (pCi/kg)/ /d) * 3.400E-04 * 3.400E-04 * RTF( 3,2)
D-34 3 U-233 , milk/livestock-intake ratio, (pCi/L}/(pci/d) > 6.000E-04 ® 6.000E-04 * RTF( 3,3)
3 3 3 3
D-5 * B ccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Np-237+D , fish > 3.000E+01 * 3.000E+01 ® BIOFAC( 1,1)
D-5 * Np-237+D , crustacea and mollusks > 4.000E+02 * 4.000E+02 * BIOFAC{ 1,2)
D‘S 1 3 3 3
D-5 3 Th-229+D , fish 3> 1.000E+02 ?* 1.000E+02 * BIOFAC({ 2,1)
D-5 3 Th-229+D , crustacea and mollusks 3 5.000E+02 * 5.000E+02 *» BIOFAC{ 2,2)
D"S 3 a 3 3
D-5 233 , fish * 1.000E+01 * 1.000E+01 * BIOFAC{ 3,1)
D-5 * u-233 , crustacea and mollusks 3 6.000E+01 * 6.000E+01 * BIOFAC{ 3,2)
3353505483000 44500 88305540400 ER NSRS RS0 it iSRS EPESSSSESES0ESES S ERE RS ES 0000 SS DRSS
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Supmary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
File : 118-B-10_Shallow_Zone_Pb.RAD
Site-Specific Parameter Summary
0 3 ’ User 2 3 Used by RESRAD ? Parameter
Menu ° Parameter 3 Input ? Default 3 (If different from user input) @ Name
ARRAE  ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAARARAARAARAAAAAAAAAAAAAAAAAARAAR SRR REARARRARRERRARR SR RERSExmas e
RO11 >f contaminated zone (m**2) .370E+02 * 1.000E+04 *
R011 * Thickness of contaminated zone (m}) > 9.200E+00 * 2.000E+00 * - * THICKO
R011 * Length irallel to aquifer flow (m) * 1.200E+01 * 1.000E+02 *® --- * LCZPAQ
R011 * m=eic .adiation dose limit [mrem/yr) * 1 S00E+01 * 2.500E+01 @ --- 3 BRDIL
RO11 ? > since placement of material (yr) ) OO00E+00 * 0.000E+00 ? --- s TI
R0O11 ® 1imes for calculations (yr) * 1.000E+00 * 1.000E+00 ? .- »T( 2)
RO11 * T: 5 for calculations (yr) > 3.000E+00 * 3 E+00 3 -—- 3 T( 3)
RO11 * Times for calculations {(yr) > 8.000E+00 1 E+01 > --- 3 T 4)
RO11 * Times for calculations (yr) > 1.400E+01 * 3.uuuE+0l 2 --- > T( 5)
RO11 * Times for calculations (yr) > 3.000E+01 > 1.000E+02 ?* - > T( 6)
R0O11 * Times for calculations (yr) * 8.400E+01 * 3.000E+02 @ - s T( 7)
RO11 * Times for calculations (yr} > 3.000E+02 * 1.000E+03 ? --- > T{ 8)
RO11 ? Tim for calculations (yr) » 1.000E+03 * 0.000E+00 °® --- 2 T( 9)
RO11 * Times for calculations (yr} > not used * 0.000E+00 °? --- 3 T{10)
3 3 3 3 3
RO12 ? Initial principal radionuclide (pCi/g): Np-237 * 1.620E+01 * 0.000E+00 ? --- P s1( 1)
R012 * Concentration in groundwater (pCi/L): Np-237 * not used * 0.000E+00 ? --- T W1( 1)
3 3 3 3 3
R013 ? Cover depth (m) > 0.000E+00 * 0.00 00 ? --- 3 FOauEDRN
RO13 * Density of cover material (g/cm**3) > not used * 1.50ux+00 ? --- E
RO13 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 2 --- I vev
R0O13 * Density of contaminated zone {(g/cm**3) > 1.600E+00 * 1.500E+00 * --- * DENSCZ
R013 ? Contaminated zone erosion rate (m/yr) ® 1.000E-03 ® 1.000E-03 ? --- 3 vCz
RO13 ? Contaminated zone total porosity > 4.000E-01 ® 4.000E-01 °* --- 3 TPCZ
RO13 * romtaminated zone field capacity * 1.500E-01 * 2.000E-01 *? --- > FCCZ
RO13 ? taminated zone hydraulic conductivity (m/yr) * 2.500F+02 * 1.000E+01 * --- 3 HCCZ
RO13 * contaminated zone b parameter 3 4.05 00 > 5.300E+00 ? --- * BCZ
RO13 * Average annual wind speed (m/sec) > 3.40ur+00 * 2.000E+00 ? - 3 WIND
R0O13 * Humidity in air (g/m**3) * not used * 8.000E+00 * - ' HUMID
R0O13 * Evapotranspiration coefficient * 9.100E-01 * 5.000E-01 ? --- > EVAPTR
R013 * Precipitation (m/yr) * 1.600E-01 ® 1.000E+00 ? --- * PRECIP
RO13 * Irrigation (m/yr) » 7.600E-01 * 2.000E-01 @ --- » RI
R013 * Irrigation mode 3 overhead * overhead °* --- 3 IDITCH
R013 ?* Runoff coefficient * 2.000E-01 * 2.000E-01 ? - * RUNOFF
R013 * Watershed area for nearby stream or pond {m**2) * 1.000E+06 * 1.000E+06 * - * WAREA
RO13 * Accuracy for water/soil computations * 1.000E-03 * 1.000E-03 ? --- 3 EPS
¥ 3 3 3 3
RO14 * Density of saturated zone (g/cm*+*3) * 1.600E+00 * 1.500E+00 ? - * DENSAQ
R014 * Saturated zone total porosity 3 4.000E-01 ® 4.000E-01 * --- > TPSZ
R014 * Saturated zone effective porosity * 2.500E-01 * 2.000E-01 * --- * EPSZ
RO14 * Saturated zone field capacity 3 1.500E-01 ® 2.000E-01 * - 3 FCSZ
R014 ® Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 * 1.000E+02 * --- 3 HCSZ
R014 ? Saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 ? --- * HGWT
R014 * Satu ed zone b parameter * 4.050E+00 * 5.300E+00 °* --- > BSZ
RO14 * Water table drop rate (m/yr) > 1.000E-03 > 1.000E-03 ? --- 3 VWT
R074 » Well pump intake depth (m below water table) > 4.600E+00 * 1.000E+01 ? --- * DWIBWT
RO 2 el: Nondispersion (ND} or Mass-Balance (MB) 3 ND > ND 3 --- > MODEL
RO14 * 1y »ing rate (m**3/yr) > not used * 2.500E+02 ?® --- > UW
3 3 3 ) 3
RO1S5 * Number of unsaturated zone strata 11 31 3 R » NS
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118-B-10_Shallow_Zone_Pb.RAD

fic
3

-

Site-Speci
Parameter

nsat. zone 1, thickness (m)

sat. zone 1, soil density (g/cm**3)
unsat. zone 1, total porosity
Unsat. zone 1, effective porosity
insat . zone 1, field capacity

sat. zone 1, soil-specific b parameter
unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Np-237
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

ch rate (/yr)
soiubility constant

pDierribution coefficients for daughter Th-229
mtaminated zone {(cm**3/g)
unsaturated zone 1 (cm**3/g)
urated zone (cm**3
Leach rate {/yr)
Solubility constant

Distribution coefficien
Contaminated zone (cm==s/g)
Unsaturated zone 1 {cm**3/g)
Saturated zone (cm**3/g)
Leach rate {(/yr)

Solubility constant

for daughter U-233

Inhalation rate {(m*+*3/yr)
Mass loading for inhalation
Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors
Shape factor flag,

(g/m**3)

(on site)
external gamma

e owow o

. e e ow

¥ I L

User 2

1.950E+01 @
1.600E+00 °?
4.000E-01 °*
2.500E-01 ?
1.500E-01 °
4.050E+00 *
2.500E+02 ?

3.000E+01 *-1.
~-1.000E+00 *-1.
-1.

3.000E+01
N QO0O0E+00
000E+00

NNGE+04
OE+04
.UVOE+04
.000E+00
.000E+00

[SIE =R N )

o W W MW oW W W W W

.000E+01
.000E+01
.00NFLQ1
.00 00
.00ur+00

o o v uun

not used
not used
3.000E+01
not used
not used
not used
not used
not used *?

Woe v W e oW e oW e b oW W ow
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Default

.000E+00
.S00E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

000E+00
Q00E+00
Q000E+0Q0
.000E+00
.000E+0Q0

.000E+04
.000E+04
.000E+04
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.400E+03
.000E-04
.000E+01
.000E-01
.000E-01
.000E-01
.500E-01
.000E+00

{continued)

. W oW oW W oW W ow

oW W o W W e oW e W oW oW

w

I

.574E+02

2

2.574E+02
2.574E+02
2.108E-05
not used

9.049E-08
not used

1.083E-~04
not used

>0 shows circular AREA.
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Rev. 0

Used by RESRAD 3
(If different from user input) °*

v w

Y

v e v oL oe W oW

Parameter

H{1)

DENSUZ (1)
TPUZ (1)

EPUZ (1)

FCUZ (1)

BUZ (1)

HCUZ (1)
DCNUCC{ 1)
DCNUCU( 1,1)
DCNUCS { 1)
ALEACH{ 1)
SOLUBK( 1)
DCNUCC{ 2)
DCNUCU( 2,1)
DCNUCS { 2)
ALEACH( 2)
SOLUBK( 2)
DCNUCC{ 3)
DCNUCU({ 3,1)
DCNUCS( 3)
ALEACH( 3)
SOLUBK( 3)
INHALR
MLINH

ED

SHF3

SHF1

FIND

FOTD

FS
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nmary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
--le : 118-B-10_Shallow_Zone_Pb.RAD

Site-Specific Parameter Summary (continued)
0 3 3 User 3 3 Used by RESRAD * Parameter
Menu ° Parameter 3 Input * Default * (If different from user input) 3 Name

B \AAAARAAARAAAAA
R017 *® Radii of shape factor array (used if FS = -1): 3 > 3 s
©N17 2 Outer annular radius (m), ring 1: > not used * 5.000E+01 @ --- 3 RAD_SHAPE( 1
117 miter annular radius (m), ring 2 not used * 7.071E+01 ° --- 2 RAD_SHAPE( 2)
rul?7 ter annular radius {(m), ring 3 * not used 3 0.000E+00 @ --- 3 RAD—SHAPE( 3)
RO17 3 outer annular radius (m), ring 4 * not used * 0.000E+00 * - 3 ‘SHADE( 4)
RO17 ? Outer annular radius (m), ring 5: > not used * 0.000E+00 ? --- 3 i E{ 5)
RO17 * Outer annular radius (m), ring 6 > not used ?* 0.000E+00 * --- 3 oxau E{ 6)
RO17 * Ou annular radius (m), ring 7 3 not used ?* 0.000E+00 *® --- 2 RAD—bﬂAHE( 7}
RO17 3 Outer annular radius (m), ring 8: not used  0.000E+00 3 --- " » RAD SHAPE( 8)
»N17 3 Outer annular radius (m}), ring 9: > not used * 0.000E+00 °* --- * RAD SHAPE( 9)
17 2 Outer annular radius (m), ring 10: * not used * 0.000E+00 3 .- 3 RAD:SHAPE(IO)
rU1l7 2 Outer annular radius (m), ring 11: > not used * 0.000E+00 ? - - > RAD_SHAPE(11)
RO17 3 Quter annular radius (m), ring 12: * not used * 0.000E+00 ? --- 3 RAD:SHAPE(12)
3 3 3 ) 3
RO17 * Fractions of annular areas within AREA: 3 3 2 2
RO17 * Ring 1 > not used ? 1.000E+00 * --- > FRACA( 1)
RO17 * Ring 2 > not used > 2.732E-01 °* --- 3 FRACA( 2)
RO17 * Rina 3 > not used * 0.000E+00 ° --- > FRACA({ 3)
RO17 * R: 4 > not used * 0.000E+00 - > FRACA{ 4)
RO17 * Ring 5 > not used * 0.000E+00 °* --- 3 FRACA( 5)
RO17 * 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)
RO17 *  Ring 10 > not used * 0.000E+00 ° - > FRACA({10)
ROL7 * Ring 11 3> not used * 0.000E+00 --- * FRACA(11)
RO17 *  Ring 12 * not 1 3 0.000E+00 ° - > FRACA(12)
3 3 3 3 Y
RO18 * Fruits, vegetables and grain consumption (kg/yr) * not used 3 1.600E+02 2 --- * DIET({1)
RO18 * 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 * - > DIET(5)
RO18 * Other seafood consumption (kg/yr) * not used * 9.000E-01 * --- * DIET(6)
RO18 *® Scil ingestion rate (g/yr) > not used * 3.650E+01 ° --- > S0IL
RO18 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 ° --- > DWI
R0O18 * Contamination fraction of drinking water > 1.000E+00 * 1.000E+00 ° --- 3 FDW
R018 * Contamination fraction of household water > not used * 1.000E+00 * --- * FHHW
R018 * 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 * --- * FR9
R018 * Contamination fraction of plant food * not used °-1 2 --- ' FPLANT
R018 * Contamination fraction of meat * not used -1 : --- * FMEAT
RO18 * Contamination fraction of milk > not used -1 } --- > FMILK
3 3 3 3 3
R0O19 * Livestock fodder intake for meat (kg/day) > not used * 6.B800E+01 * - * LFIS
R0O19 * 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 ? --- 3 LWIS
RO19 * Li tock water intake for milk (L/day) > not used * 1.600E+02 * --- 3 LWIe
RO19 * Livestock soil intake {kg/day) > not used * 5.000E-01 ? --- * LSI
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mary : :18-B-10 Burial Ground Shallow Zone Nonradionuclides

—} : 118-B-10_Shallow_Zone_Pb.RAD
Site-Specific Parameter Summary (continued)

3 ? User ? 3 Used by RESRAD ! Parameter
Menu @ Parameter 2 Input > Default » (If different from user input) 3 Name
RO19 * mass loading for foliar deposition (g/m**3) > not used * 1.000E-04 ? --- * MLFD
R019 ® Depth of soil mixing layer (m) » not used * 1.500E-01 3 --- > DM
R0O19 3 Dep**» of roots {m} * not used 3 9.000E-01 @ B 3 DROOT
RO19 * Dri ng water fraction from ground water > 1.000E+00 * 1.000E+00 ? - 3> FGWDW
RO19 * Housenold water fraction from ground water > not used * 1.000E+00 3 --- ! FGWHH
RO19 * Livestock water fraction from ground water * not used * 1.000E+00 * --- * FGWLW

9 * Irrigation fraction from ground water > not used * 1.000E+00 3 --- ! FGWIR

3 3 3 3 3
R19B * Wet weiaht crop yield for Non-Leafy (kg/m**2) * not used * 7.000E-01 @ --- T Yv(1)
R19B * Wet we t crop yield for Leafy (kg/m**2) * not used 3 1.500E+00 °* --- T YvVi{2)
»1aB 3 Wet weiuynt crop yield for Fodder (kg/m**2} > not used * 1.100E+00 °* --- P YV (3)

B * Growing Season for Non-Leafy (years) ?* not used * 1.700E-01 3 --- ¥ TE(1)
xivB * Growing Season for Leafy (years) * not used * 2.500E-01 3 --- * TE(2)
R19B ! Growing Season for Fodder (years) * not used * 8.000E-02 3 --- * TE(3)
R19B * Translocation Factor for Non-Leafy * not used * 1.000E-01 ? --- > TIV (1)
R19B * Translocation Factor for Leafy > not used > 1.000E+00 ? --- 3 TIV(2)
R19B * Translocation Factor for Fodder > not used * 1.000E+00 ? .- > TIV(3)
R19B * Dry Foliar Inter tion 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 2 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 3 .- * RWET(3)
R19B * Weathering Removal Constant for Vegetation s > used * 2.000E+01 ? --- * WLAM

3 3 E) 3 3
Cl4 * C-12 concentration in water (g/cm**3) 3 not meed 2 2.000E-05 3 --- 2 C12WTR
Cl4 * C-12 concentration in contaminated soil (g/g) 3 not i 3 3.000E-02 °® --- ? Cl2cz
Ci4 ! Fraction of vegetation carbon from soil * not used > 2.000E-02 ? --- * CSOIL
Cl4a * Fraction of vegetation carbon from air * not used * 9.800E-01 °* .- 3 CAIR
Cl14 * C-14 evasion layer thickness in soil (m) 3 not used * 3.000E-01 °* --- 3 DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) 3> not used * 7.000E-07 ? - 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) > not used * 1.000E-10 ? --- 3 REVSN
Cl4 * Fraction of grain in beef cattle feed * not used 3 8.000E-01 * --- 3> AVFG4
Cl4 * Fraction of grain in milk cow feed 3 not used * 2.000E-01 ? - 3 AVFGS
Cl4 * DCF correction factor for gaseous forms of Cl4 > not used * 8.894E+01 ? -—-- 3 CO2F

3 3 3 3 2
STOR * Storage times of contaminated foodstuffs (days): ? ] > 3
STOR ? Fruits, non-leafy vegetables, and grain 3 1.400E+01 * 1.400E+01 * - 3 STOR_T(1)
STOR ® Leafy vegetables > 1.000E+00 * 1.000E+00 --- * STOR_T(2)
STOR *  Milk > 1.000E+00 * 1.000E+00 2 --- > STOR T{(3)
STOR * Meat and poultry > 2.000E+01 * 2.000E+01 3 .- * STOR_T(4)
STOR ° Fish » 7.000E+00 * 7.000E+00 --- > STOR_T(5)
STOR ? Crustacea and mollusks > 7.000E+00 * 7.000E+00 3 - 3 STOR—T(G)
STOR > Well water * 1.000E+00 * 1.000E+00 ? --- > STOR_T(7)
STOR * surface water 3 1.000E+00 * 1.000E+00 @ - > STOR T(8)
STOR * Livestock fodder > 4.500E+01 * 4.500E+01 3 --- * STOR T(9)

3 k) k) 3 3
RO21 * Th 1iess of building foundation (m) 3 not used ? 1.500E-01 ? - 3 FLOOR1
R021 * Buuk density of building foundation (g/cm**3) 2 t used ? 2.400E+00 3 - * DENSFL
R021 * Total porosity of the cover material 3 not used * 4.000E-01 °* - 3 TPCV
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Parameter

Site-Specific

Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation

Diffu

s

coefficient for radon gas

in cover material
in foundation material

nesuns. of the building (room)

Bui
Bui

Emanating power of Rn-

ont

nated zone soil
vertical dimension of mixing

(m/sec) :

{m)

e building air exchange rate {1/hr)

(m)

interior area factor
" depth below ground surface (m)
Emanating power of Rn-2?2 gas

| gas

Number of graphical time points
Maximum number of integration points for dose
v-~imum number of integration points for risk

Summary of Pathway

Selections

i1

I

T WO m AU S WP

Pathway 2 User Sele:
-- external gamma 3 suppres
-- inhalation (w/o radon)? suppres
-- plant ingestion 2 suppressed
-- meat ingestion 2 suppressed
-- milk ingestion 3 suppressed
~- aquatic foods 2 suppressed
-- drinking water 3 active
-- soil ingestion 2 suppressed
-- radon 3 suppressed
ind peak pathway doses 2 active
FfEffffFfITRIIT IR IR I T TR TTITITIERTETETE

02/15/2004
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Par er Summary (continued)
3 user : 2 Used by RESRAD 3
N Input > Dpefault differen
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.000E-01

rom user input) 3
ARRAARARAARA

3 -—— 3

not used * 5.000E-02 ? --- 3

not used * 3.000E-02 °? --- s

3 3 y

not used * 2.000E-06 3 - )

not used * 3.000E-07 ? [ 3

nat used * 2.000E-06 ° - 3

used ? 2.000E+00 * - 3

not used * 5.000E-01 3 - )

not used 2.500E+00 * [ )

not used * 0.000E+00 * - 3

not used *-1.000E+00 ? .. 3

not used * 2.500E-01 3 [ 3

not used * 1.500E-01 ? - )

3 3 3

32 3 --- 3 - )

1 3 --- 3 e 3

5 3 - 3 R 3

1388505450548 0 05SSR SRR RS SS RS S RSt RN RS ER RS

AR
11t

Parameter

PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAI
DMFL
EMANA (1)
EMANA (2)

NPTS
LYMAX
KYMAX
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Summary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
File : 118-B-10_Shallow_2Zone_Pb.RAD
&
Contaminated Zone Dimensions Initial Soil Concentrations, pCl/g
................................ . P~
Area: 137.00 square meters Np-237 1.620E+01
Thickness: 9.20 meters
Cover Depth: 0.00 meters
0
Tr+r=2] Dose TDOSE{t), mrem/yr
Basic R¢ ation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = rraction of Ba51c Dose Limit Received at Time (t)
t (year=l: O0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.400E+01 3. E+01 B8.400E+01 3.000E+02 1.000E+03
TDOSE . 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.vuuE+00 0.000E+00 0.000E+00 0.000E+00
Mit,: O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00

OMaximum TDOSE(t): 0.000E+00 mrem/yx at t = 0.000E+00 years

C-32



CVP-2004-00004

Rev. 0
1RESRAD, Version 6.21 T« Limit = 0.5 year 02/15/2004 23:54 Page 5
Summary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
File : 118-B-10_Shallow_Zzone_Pb.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation . Radon Plant Meat Milk Soil
Radio- \AARAAAAA A AAAAAAAAAAAAAARA AAARAARAAARARAAA AARARARAAAARARAARA AAAAAARAAAARAAAR ARAAAAAAARAAAAAR AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr Fvan~e mrem/vr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
M L iiakins msmmss  mansxERE: ARFEif  RRRRRRRAE  xpsis SRRARA  AARAAAKAA RAARARA AARAARAAG PR AP Al et
Np-237 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
fffrfff fifTiffif fiffff TTTEIIIIE TITIEE TEIEITIEEIR Laiuan EEEEE PEfIfT fiffifiii PEPEET  PEIEEEIIEE fiifii  fffififiii ffifit

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000x+uu 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

0 Water Dependent Pathways

0 Water Fish Rad Plant Meat Milk All Pathways*
Radio- AARRAAJ Faxzass R ERERERRRRRRAERR  RKRRAARRERN | AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAR AAA  \AAAARAAAA ARRAI  AAAKAAR
Nuclide -—rem/yr fract. mrem/yr fract. mrem/yr rract. —-em/yr f---- mrem/yr fract. mrem/yr fracc. mrem;yr fract.
,,,,,,, CnskiEs mrmsre s EmanEESE SRAREE  RRRAERFES RREi:a AAARAA A . AARAAAAAA AAAAAA AAAAAAAAR AARRAA AAAAARRAR ARALAA
Np-237 v.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 O0.vvuu 0.000E+00 0.0000 0.000E+90 0.0000 0.000E+00 0.0000
fffiftf fffffiitf fiffff fiTTIffii ifffff fIfIfIiTY fiffif ififiiifr fiTifi frfffriif fiifii fiifiiiii fififi fffififif fffiil

Total 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 O0.000E+00 0.0000 O0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.
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Summary : 118-B-10 Burial Ground Shallow Zone Nonradionuclides
File : 118-B-10_Shallow_Zone_Pb.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide nt B (1) DOSE(],t), mrem/yr
() ) t= 0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.400E+01 3.000E+01 8.400E+01 3.000E+02 1.000E+03
-237 37 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
€-233 37 1.000F+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
‘h-229 37 1.00 00 0.000E+00 0.000E+"" 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0°"®+00

cPEREED L..ofRF PRETLLLIE ffTfiTifr fIfffiT  IIIREIIE PPITIIIECR ITTEEIIEE PIfffifif ffffriiif riiifffir fif 0 fif

BRF(i) is the branch fraction of the parent nuciide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Parent BRF (1) S{j,t), pCi/g
e t= 0.000E+00 1.000E+00 3 ""2E O000E+00 1.400E+01 3.000E+01 B8.400E+01 > O0O00E+02 1 nNNm+03
AR BA AAARAR AAAAAAAAA AAAAARARAAA A AA AAARAAA AAARAAAAA AAAAARAAA AAAAAAAAR  AAAAAAR A AAR
Nn-237 1.U00E+00 1.620E+01 1.620E+01 1.640E+uL L.620E+01 1.620E+01 1.619E+01 1.617E+01 1.610E+01 1l.5s0m+01
237 1.000E+00 0.000E+00 7.084E-05 2.125E-04 5.665E-04 9.909E-04 2.121E-03 5.918BE-03 2.083E-02 6.627E-02
237 1.000E+00 0.000E+00 3.345E-N9 3 .010E-08 2.140E-07 6.549E-07 3.004E-06 2.345E-05 2.943E-04 3.100E-03
lririir wa.ffET PETITINIZ TIIff1981 111111 fifffiife fETEQfTIT DEETIEIIT PITTIEfIY fffIEIiiY GIFIIIIEF IETITTILSL
BRF(i) is the branch fraction of the parent nuciide.
ORESCALC.EXE execution time = 0.70 seconds
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CVP-2004-00004

Rev. 0
Hanroeo | Bechtel Hanford, Inc. ~¢ CULATION SHEET
Originator: | 5. W.Clark S AT e: B As/d% ] Calc.No.: | 0100B-CA-V0229_ . | Rev.: 0
Project: | 118-B-10 Cleanup Verification b Ne | 22192 Checked: | J. E. Thomson 247 | Date: [2]1570Y]
Subject: | 118-B-10 Burial Ground RESRAwL valc  tion Brief i Sheet No. 1 of 6

PURPOSE:

Calculate the soil and groundwater cc  :ntrations, dose, and risk contnbutions from remaining
radionuclide contaminants in the vadose zone and staging areas at the 118-B-10 Burial Ground
over a period of 1,000 years.

GIVEN/REFERENCES:

1) Cleanup verification data from /18-B-10 Burial Ground 95% UCL Calculation, Calculation
No. 0100B-CA-V0228, Rev. 0, Be | Hanford, Inc., Richland, Washington.

2) Remedial Design Report  medial  tion Work Plan for the 100 Area (RDR/RAWP),
DOE/RL-96-17,Rev. 4, U.S  epartment of Energy, Richland Operations Oftice, Richland.
Washington.

3) Radioactive and nonradioactive contaminants of concern from the 100 Area Burial Grounds
Remedial Action Sampling and An. ~ sis Plan, DOE/RL-2001-35, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington. For the purpose of these
RESRAD calculations, the radioactive contaminants of concern (COCs) are cobalt-60 and
nickel-63.

4) RESidual RADioactivity (RESRA  computer code, version 6.21, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.

5) Sample design data from the /18-B8-10 Burial Ground Sampling Plan, Calculation
No. 0100B-CA-V0206.

SOLUTION:

1) Separate RESRAD runs were performed to model the radionuclides for the shallow vadose
zone soil horizon and for the burial ground excavation staging area. Table 1 shows the waste
site parameters used for the RES  AD modeling. For the RESRAD runs, the model uses the
conservative assumption that the residual radionuclide contamination levels from the data set
extend uniformly from the ground surface to groundwater. Input factors for each RESRAD
run are shown in the "Summary" section of the RESRAD "Mixture Sums and Single
Radionuclide Guidelines" printouts in Attachments to this Calculation Summary.

2) The year where the peak dose (or concentration) occurs from each individual radionuclide
COC is determined by a prelimi 7 run. This year is then added for all final RESRAD runs.
For the direct exposure pathway .. soil ingestion and inhalation and external radiation), the
peak year occurred at year zero (year 2004) for all COCs. For the water pathways (i.e.
drinking water and food ingestior :he peak years were 8 for cobalt-60 and 84 for nick  63.
The 8- and 84-year time periods were added to the RESRAD runs.
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CVP-2  4.00004

Rev. 0
Bechtel Hanford, Inc. CALCULATION SHEET
Originator: | S. W.Clark X /< I = %/04 Calc, No.: [ 0100B-CA-V0229 [ Rev.: 0
Project: | 118-B-10 Cleanup Verification 1 o | 722092 "] Checked: | J.E. Thomson—20)/ | Date: |2/ s/oq
Subject: | 118-B-10 Burial Ground RESRAD € lation Brief Sheet No. 6 of 6
ATTACHMENTS:
1. Graphic showing 118-B-10 B: ind Cleanup Verificatior {odel (1 page)

2.

3.

RESRAD Output: 118-B-10 F
Single Radionuclide Guideline
RESRAD Output: 118 -10E
and Health Risk Factors (20 p
RESRAD Output: 118-B-10 F
Radionuclides (10 pages)
RESRAD Output: 118-B-101
Single Radionuclide Guidelin
RESRAD Output: 118 .. 10]
and Health Risk Factors (20 1
RESRAD Output: 118-B-10]
Radionuclides (10 pages)
RESRAD Output: 118-B-10 Bu
and Single Radionuclide Guidel
RESRAD OQutput: 118-B-1C v
of Radionu des (10 pages)

und Shallow Zone Radionuclides - Mixture Sums and
res)
nund Shallow Zone Radionuclides - Intake Quantities

wand Shallow Zone Radionuclides - Concentration of
sround Staging Area Radionuclides - Mixture Sums and
pages)
5round Staging Area R: onuclides - Intake Quantities
3round Staging Area Radionuclides - Concentration of
Ground Sh: »w Zone Nonradionuclides - Mixture Sums

(19 pages)
Ground Shallow Zone Nonradionuclides - Concentration
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118-B-10 Cleanup Verification RESRAD Model.

Vadose Zone Cc¢ ribution

(Ground Surface @ i
El. 144.5 m [NAVD88]) To Dose and Risk

- External Gamma

- Inhalation ’—’___]
|— - Plant ingestion water Used for
Run #1 All Zones - Inges on

CZ Thickness = 28.7 m (94 ft) - Am.latlc Foods ingestion rousehold,
- Soil | fon and Livestock

}——-M"k ingestion J‘ /

Pathways Impacted
by Groundwater
Quality Are:

¢ - Plant Ingestion
Vadose Zone - Meat Ingestion
Contribution to - Milk Ingestion

Dose & Risk - Aquatic Foods

Via
Ingestion
- Groundwater.
- Drinking Water

< Z g

w -
) Vadose Zone Contribution to || (Groundwater Table @
> Groundwater Contamination El. 115.8 m [NAVDSE])
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