/q/
ZIONSOLUTIONS ..

An EnergySoiutions Company

Technical Support Document

TSD 14-011

Soil Area Factors
Revision 0

Originator: (signature on file) Date: 12/16/14
Robert F. Decker

Reviewer: (signature on file) Date: 12/16/14
Dave Fauver

Approval: (signature on file) Date: 12/18/14
Robert F. Yetter

Page 1 of 75



TSD 14-011
Revision 0

Summary of Changes in this Revision:

* Rev. 0 —Initial issuance.

Page 2 of 75




TSD 14-011
Revision 0

TABLE OF CONTENTS
1. PURPOSE ... .ottt e e e e et e e e et e e s e aaa e e e eeaaeeeesenaaeeesanaseeesennans 4
2. DISCUSSION ... ee e e e e e e e e e e eeaa e e e e eeaaeteeeeaaeeeeeetseeeeenareseseeseeeeeanans 4
3. SURFACE AND SUBSURFACE AREA FACTORS ......oooiiiieee e 5
4, CONCLUSION. ...ttt e e e e et e e e eeaae e e e e etaeeeeeeaaeeeeeenaaeeeeenareeeeeeneeas 6
5. REFERENCES ...ttt e e et e e e et e e e e eaaae e e e e enaaeeesenaseeseennaees 7
6. ATTACHMENTS . ...t e et e e e ettt e e eetaaeeeeetaeeeeeeraeeeeeraaeeeeennns 7
6.1. Attachment 1 - RESRAD Run to Determine Surface Soil Area Factors for
64,500 M2 CONTAMINATION ATER...e.eveeeeeeeeeeeee e e ses e s see e s s e sesessessesseseseesesessesseeseses 8
6.2. Attachment 2 — Summary of RESRAD Runs Used to Determine Area Factors
for Remaining Surface Soil Contamination AT€as............cceeeveeeevierieeiieeniieenieenreeieenneens 28
6.3. Attachment 3 — RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 2 CONEAMINATION ATERA ...vrveveeeeereeeeeeeeeeereeeeseseeeeseseseseseeseseeseseseesesssesessseseens 42
6.4. Attachment 4 — Summary of RESRAD Runs Used to Determine Area Factors
for Remaining Subsurface Soil Contamination AT€as ...........cceecveerverrieenieenieenreerieennens 62
LIST OF TABLES
Table 1— Surface SOl Area FaCLOIS ......cocvvviiiiiiiiiieeeeeee ettt e e et e e e e e s s e anaaaeeees 6
Table 2— Subsurface S0l Area FACLOIS ..........cooiuviiiiiiiiie ettt eeae e e et eeeeaaeee s 6

Page 3 of 75



1. PURPOSE

The purpose of this technical support document (TSD) is to establish the soil area actors (AF) for
surface and subsurface soils, and for use in other applications such as the Buried Piping dose
assessment in TSD 14-015, “Buried Piping Dose Modeling and Derived Concentrations Guideline
Levels” (Reference 1) for the Zion Station Restoration Project (ZSRP).

2. DISCUSSION

TSD 11-001, “Potential Radionuclides of Concern During the Decommissioning of the Zion
Station” (Reference 2) and TSD-14-019, “Radionuclides of Concern for Soil and Basement Fill
Model Source Terms” (Reference 3) evaluated Industry Guidance Documents, Zion characterization
data select an initial suite of 26 radionuclides potentially present at the Zion Nuclear Power Station
(ZNPS) at the time of license termination and the radionuclide mixture associated with the initial
suite radionuclides. TSD 14-019 then evaluated the initial suite to determine which radionuclides
were insignificant dose contributors in accordance with NUREG 1757, Volume 2, Revision 1,
Consolidated Decommissioning Guidance Characterizations, Survey, and Determination of
Radiological Criteria (Reference 4) guidance to determine the set of Radionuclides of Concern
(ROC) that will be subject to detailed dose assessment. The five ROCs for soil are:

Co-60
Cs-134
Cs-137
Ni-63
Sr-90

The site-specific surface and subsurface soil DCGLs were determined in TSD 14-010, “RESRAD
Dose Assessment for Basement Fill Model and Soil” (Reference 5) using the RESidual
RADioactivity Materials Code 7.0 (RESRAD 7.0). The RESRAD input parameters for the soil
DCGL calculations are provided in TSD 14-010, Attachment 9. Surface soil is defined as a 0.15 m
contaminated zone thickness from the surface. Subsurface soil is defined as a 1.0 m contaminated
zone thickness from the surface.

The RESRAD parameters used for the soil DCGL modeling are also used to determine AFs with
two required modifications. First, the “Contaminated fractions” for plant food meat and milk were
set to 1.0 for the soil DCGL modeling. This was required because the food ingestion rate parameters
used represent the intakes for food grown onsite as opposed to national diet parameters. However,
this parameter must be changed to -1 to allow RESRAD to adjust the food intake values in
proportion to the contaminated area which ranges from 10,000 m” to 0.01 m” in the AF RESRAD
runs. Changing the contaminated fractions parameter to -1 slightly lowers the base case value (i.e.,
that corresponding to the full 64,500 m* area used in the soil DCGL modeling) due to RESRAD
allowing a maximum of 50% for intake from the onsite garden. However, using this slightly lower
value as the base case in the AF calculations is appropriate because the AFs are relative values and
it is conservative because using the soil DCGL values as the base case would incorrectly result in
higher calculated AFs. The second parameter modification required was the “length parallel to
aquifer flow” which was adjusted for each contaminated area value used for AF determination. The
“length parallel to aquifer flow” was calculated as the diameter of the assumed circular source area
for each area modeled for AFs.
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3. SURFACE AND SUBSURFACE AREA FACTORS

For each radionuclide, all dose pathways were calculated assuming an initial concentration of

1 pCi/g. The RESRAD Default modeling for soil assumes a large source term area of 10,000 m%;
ZSRP is assuming a much larger source term area of 64,500 m”. The ratio of the dose from the full
source term area to the dose from a smaller area is defined as the AF. For the source term area of
64,500 mz, the AF for all radionuclides is equal to one. Area Factors for other size areas were
computed by taking the ratio of the dose per unit concentration calculated by RESRAD for the
64,500 m? source term area for 0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, 300, 1000, 3000 and 10000 m’.
Isolated areas of contamination that are smaller than 64,500 m? will have a lower dose.

Area Factors are calculated using RESRAD for each ROC and for source area sizes ranging from
0.01 m” up to the full 64,500 m”. The RESRAD Summary Reports and AF calculations are provided
in Attachments 1 through 4.

The calculated AFs will be used to adjust soil DCGLy to estimate soil DCGLgyc and the minimum
detectable concentration (MDC) and/or investigation level for scanning in Class 1 survey units.

Hence, DCGLEMC = DCGLW * AFm

Where, AF,, = the magnitude by which the residual radioactivity in a small area of elevated activity
can exceed the DCGLyw while maintaining compliance with the release criterion (surface and
subsurface DCGLs). The DCGLgyc is used to set investigation levels and multiple small areas of
elevated activity require additional evaluation in accordance with the guidance and formulation
found in Sections 5.5.2.6 and 8.5.2 of NUREG 1575 Rev.1, Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM) (Reference 6).

The Surface Soil and Subsurface Soil Area Factors are listed in Tables 1 and 2. The RESRAD Runs
for the 64,500 m” surface areas for both surface and subsurface soils are provided as a complete run
in Attachments 1 and 3, respectively. For the remaining RESRAD runs, since the only change was
for the contamination area/zone and the length parallel to flow, only page 18 displaying the dose in
mrem/yr is provided in Attachments 2 and 4, respectively. AFs for other areas are determined by
linear interpolation using the AFs listed in Tables 1 and 2.
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Table 1- Surface Soil Area Factors
Area (mz) Area Factors for Radionuclides of C(.)ncern
Cs-137 Co-60 Cs-134 Ni-63 Sr-90
0.01 1.50E+03 1.23E+03 1.33E+03 3.31E+05 8.40E+04
0.03 4 98E+02 4.09E+02 4.42E+02 1.76E+05 3.03E+04
0.1 1.50E+02 1.23E+02 1.33E+02 6.92E+04 8.52E+03
0.3 4 98E+01 4.09E+01 4.42E+01 2.57E+04 2.88E+03
1 1.50E+01 1.23E+01 1.33E+01 8.06E+03 8.90E+02
3 6.46E+00 5.24E+00 5.73E+00 2.73E+03 3.13E+02
10 3.06E+00 2.47E+00 2.72E+00 8.23E+02 1.03E+02
30 2.10E+00 1.68E+00 1.86E+00 2.75E+02 4.02E+01
100 1.62E+00 1.29E+00 1.44E+00 8.26E+01 1.64E+01
300 1.46E+00 1.16E+00 1.30E+00 2.75E+01 6.14E+00
1,000 1.33E+00 1.08E+00 1.20E+00 8.26E+00 1.88E+00
3,000 1.26E+00 1.05E+00 1.16E+00 4.68E+00 1.72E+00
10,000 1.13E+00 1.02E+00 1.08 E+00 1.86E+00 1.33E+00
64,500 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Table 2— Subsurface Soil Area Factors
Area (mz) Area Factors for Radionuclides of C?ncern
Cs-137 Co-60 Cs-134 Ni-63 Sr-90
0.01 2.04E+03 1.10E+03 1.52E+03 5.16E+05 1.45E+05
0.03 6.80E+02 3.65E+02 5.08E+02 1.98E+05 4.95E+04
0.1 2.04E+02 1.10E+02 1.52E+02 6.30E+04 1.50E+04
0.3 6.80E+01 3.65E+01 5.08E+01 2.14E+04 5.01E+03
1 2.04E+01 1.10E+01 1.52E+01 6.49E+03 1.50E+03
3 9.26E+00 4.91E+00 6.92E+00 2.17E+03 5.23E+02
10 4.48E+00 2.36E+00 3.35E+00 6.51E+02 1.64E+02
30 3.23E+00 1.70E+00 2.42E+00 2.17E+02 5.72E+01
100 2.59E+00 1.37E+00 1.95E+00 6.51E+01 1.76E+01
300 2.29E+00 1.26E+00 1.77E+00 2.17E+01 5.92E+00
1,000 1.90E+00 1.16E+00 1.56E+00 6.52E+00 1.78E+00
3,000 1.72E+00 1.13E+00 1.46E+00 4.12E+00 1.65E+00
10,000 1.32E+00 1.07E+00 1.22E+00 1.80E+00 1.30E+00
64,500 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

4. CONCLUSION

This TSD calculates surface and subsurface soil AFs for the ZNPS ROCs using RESRAD. The
input parameters were the same as used to calculate soil DCGL with minor adjustments required to
evaluates the smaller source areas. The resulting AFs are provided in Tables 1 and 2.
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ATTACHMENT 1

RESRAD Run for to Determine Surface Soil Area Factors for 64,500 m’ Contamination Area
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RESRAD,

Summary

Versiom 7.0

Dose Convers

ESYZION SURE

Factor (and RBelated)

Dose Library: Surface Scil DCGL Plus FGR 11

Parameter Summary

Current Base Parameter

Henu Parameter Case? Name
E-1 DCF's for external ground radiation, {mrem/yr)/{pC
-1 Ba-13Tm (Source: FGR 1Z) 3. 60cE+00 OCF1{ 1}
L-1 Co-&0 (Scurce: FGR 1.622E+01 ODCFl{ 2}
z-1 C=-134 (Source: FGER 5. DCF1( 3}
-1 Cs-137 [(Source: FCR 7 DCF1{ 4}
L-1 Ni-&3 (Scurce: FGR 0 DCFl{ &}
B-1 5r-90 (Source: FGR 1Z) 7 DCF1{ &}

-1 T-50 (Source: FGR 1Z) 2 DCFLl{ 7}

B-1
B-1
B-1
B-1
B-1
B-1

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

D—-34
D-34
D-34

Dose conversion factors for inhalation,

Co-g0
Cs-134

Dose conversion factors for im

Co-&0
Cs-134
Cs-137+D

Food transfer factors:

Co-g0

Co-&0 » beef/livestock-intake

Co-&0

Cs-134

Cs-134 besf/l:Z

Cs-134

-

Cs-137+D

Cs=-137+D beaf/1ix

Cs-137+D0 , milk/livestock-intake

Ni-€3 , milk/livestock-intake

Sr-90+D » beef/livestock-intake

Bicaccumulation factors,

Co-g0 fish

Co-g0

-

Cs-134 fish

Cs-134

gestion, mrem/pCi:

plant/soil concentration ra
milk/livestock-intaks
plant/soil concentration &
vestock-intaks
milk/livestock-intake
. Plant/soil concentration r

restock-intake

plant/soil concentrat.

beef/livestock-intaks

fs0il concentrati

milk/livestock-intake

£resh water,

crustacea and mollusks

crustacea and mollusks

mrem,/pCi:

2 _E90E-05

7.330E-05

dimensionless

ratio, (pCi/kgl/(p

ratio,

dimensionless

ratio, (pCi/kg)/(pCi/d)

ratio, (pCi/L)/ (pCi/fd)

, dimensionlsss

(BCi/ka) / (pCisd)

(BC1i/L)

pCi/sd]

., dimensionless
ratio, (pCi/kg)/(pCi/d)
ratio, (pCi/L)/(pCi/fd) 3.200E-02

dimensionless

L/kg:

[

5]

-
w

Hoom o

i
5]

—

DCFZ {

DCFZ{
DCF2{ 3}
DCF2({ 4}
DCFZ({ &}

I

[N

[

RIF{

1
RIF{ 1,2}
RTF( 1

RTF{
RIF{ 2,2}
RIF(

RIF({
RIF(

RIF{

RIF{ 4
RIF{ 4,2}
RIF{

RTF( =
RIF( 5,2}
RTF( 5,3}

Page 10 of 75



Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

AESBAD, Versiom days 12/05/2014 1&:08 Page 3
Summary : ZION 120514
File : C:YZEESBAD FAMILYAZRESREADAT. OA\USERFILESYZION SURFACE SOIL DCGL. RARD
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TESEAD,

Summary :

Version 7.0 T Limit = 30 12/05/2014 1€:08 Page 4

ZION Surface Soil 64500 m~2 1

: C:\RESRAD FAMILY\RESRADAT.(0\USERFILES\IION SURFACE SOIL DCGL.RAD

Site-Specific Parameter Summary

User Used by BESRRD Paramster
Henu Daramecer Input Default [If different from user input) Hame
ROL1 Area of contaminated zone (m¥*2) 6. 1.000E#04 - LAREL
ROL1 Thickness of contaminated zone (m) - TEICED
ROLL Fraction of contamination that is submerged -—= SUBMFRACT
ROL1 Length parallel to aguifer flow (m) - LCZIPAQ
ROL1 Basic radiation dose limit (mrem/yr) - BROL
ROL1 Tims since placement of material (yr) - II
ROL1 Times for calculations (yr) - I{ 2)
ROL1 Times for calculations (yr) - I{ 3)
ROL1 Times for calculations (yr) - I( 4)
ROL1 Times for calculations (yr) - I{ 5)
ROL1 Times for calculations (yr) - I{ &)
RO11 | Times for calculations (yr] - L7
RO11 | Times for calculations (yr] - Ti 8)
RO11 | Times for calculations (yr] - I{ 5)
RO11 | Times for calculations (yr] - T{10)
ROLZ ial principal radionuclide (pCi/fg): Co-¢€0 —-— S1(1)
principal radionu (pCi/g): Cs-134 - s1i2)
principal radicnueclide (pCifg): Cs-137 - 51(3)
principal radiocnuclide (pCifg): Ni-¢€3 - S1i4)
radicnuclide (pCifg): Ez-%0 - S1i(5)
Concentration in groundwater (pCi/L) : Co-80 - Wli( 1}
Concentration in groundwater (pCi/L): Cs-134 - Wl({ 2}
Concentration in groundwater (pCi/L): 3}
Concentration in groundwater (pCi/L): Hi-€3 - Wl{ 4}
Concentration in groundwater (pCi/L): §z-90 - Wl{ 5}

Cover depth (m)

Density of cover material (g/cm¥*#3)

Cover depth erosion rate (m/yr) - VeV
Density of contaminated zone (g/cm**3) - DENSCZ
Contaminated zone erosion rate (m/yr) - VCE
Contaminated zone total porosity -—= TRCI
Contaminated zone field capaci - FCCZ
Contaminated zone hydraulic conductivity (m/yr) - ECCZ
Contaminated zone b parameter - BCE
Average annual wind speed (m/sec) - WIKD
Humidity in air (g/m**3) - HEUMID
Evapotranspiration coefficient - VAETR
Tr tion (m - PRECIP
Irrigation (m/yz) - RI

Irrigation mode

Iz
n
|
—
G
)

| |
| |
} }
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
o - | Wit
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Runoff coefficient 2. -

Watershed area for nearby stream or pond (m**2) 1.000E+0€ 1 -—-

Lecuracy for water/soil computaticns 1. 1. -—=

Density of saturated zone (g/fom*#3) 1_500E+00 -== DENSAQ
Saturated zone total porosicy 4 _000E-01 -—= TRED
Saturated zone effective porosiscy 2 _000E-01 -—= ERED
Saturated zone fisld capacicy 2 _000E-01 -—= FCSZ
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BEESFAD, Versiom 7.0 T Limit = 1€:08 DPage 5
Summary : ZION Surface Soil 64500 m~2
File : C:MWRESRRD FRMILYN\RESRRDAT.OWUSERFILESYZION SURFE DCEL.BRD
Site-Specific Parameter Summary (continued)
| | Usexr | | Used by REIRRD | Paramster
Menu | Daramster | Input | Default | (If different from user input) | Mams
f f } } }
R014 | Saturated zone hydraulic conductivi {m/ vz} | | 1.000E+02 | - | BCsZ
RO14 | Saturated zones hydraulic gradient | | 2.000E-02 | -—= | HGWI
R014 | Saturated zons b paramster | | &.300E+00 | - | BSZ
R014 | Water table drop rate (m/yr) | | 1.000E-03 | - | VWT
R014 | Well pump intake depth (m below water table) | | 1L.000E+01 | - | DWIBWT
E014 | Model: Nondispersion (ND) or Mass-Balance (MEB) | ¥D | ®D | -—= | MODEL
R014 | Well pumping rate (m**3/yr) | 2.2502403 | 2.500E+02 | -— | vw
I I | | |
E015 | Humber of unsaturated zone strata | 1 | 1 | -— | us
RE015 | Unsat. zome 1, thickness (m) | | 4.000E+00 | -—= | (L)
E015 | Unsat. zone 1, soil density (g/cm**3) | | 1.500E+00 | -—= | DENSUZ (1)
R015 | Unsat. zome 1, total porosity | | 4.000E-01 | - | TPUZ (1)
R015 | Unsat. zone 1, effective p« | | 2.000E-01 | -— | EPUZ (1)
R015 | Unsat. zomne 1, field capacity | | 2.000E-01 | -— | ECUZ (1)
R015 | Unsat. zone 1, soil-specific b parameter | | 5.300E+00 | -—= | BUZ (1}
R015 | Unsat. zome 1, hydraulic condu {m/3 | 2.880E4+03 | 1_000E+01 | -—= | ECUZ (1)
I I | | |
R01& | Distribution coefficients for Co-&0 | | | |
RDLE | Contaminated zone (cm**3/g) | | | -—= |
ROLE | Unsaturated zone 1 (cm**3/g) | | | -— | DCRUCU(
ROLE | Saturated zone (em**3/g) | | | -—= | DCHUCS( 1}
ROLE | Leach rate (/yr) | | | | RLERCE( 1}
ROLE | Solubility constant | | | | SOLUBK( 1}
I I | | |
E016 | Distribution coefficients for Cs-134 | | | |
RDLE | Contaminated zone (cm**3/g) | | 4.600E+03 | -—= | DCRUCC( 2)
RDLE | Unsaturated zone 1 (cm**3/g) | | 4.600E+03 | -— | DCRUCU( 2,1)
RDLE | Saturated zone [em**3/g) | | 4.600E+03 | -—= | DCRUCS( 2}
ROLE | Leach rate (/yr) I | 0.000E400 | 1.323E-03 | BLERCH( 2
ROLE | Solubility constant | | ©.000E+00 | not used | SOLUBK( 2}
I I | | |
R016 | Distribution coefficients for Cs-137 | | | |
RO1E | Contaminated zone (cm**3/g) | €.150E+02 | 4.600E+02 | -— | DCHUCC( 33
R016 | Unsaturated zone 1 (cm**3/g} | €.130E+02 | 4.800E+02 | -— | DCWUCU( 2, 1)
RDLE | Saturated zone [cm**3/g) | 6.150E+4+02 | 4_600E+03 | -—= | DCRUCS( 3)
RDLE | Lzach rate (/yr) | 0 +00 | 0_000E+00 | 1.52%E-03 | RLEACE( 3)
RDLE | Solubility econstant | o | o.000E+00 | not used | SOLUBK( 3)
I I | | |
ROlE | Distribution coefficients for Ni-63 | | | |
ROLE | Contaminated zone (cm**3/g) | €.200E+01 | 1.000E+03 | -— | DCHUCC( 4}
ROLE | Unsaturated zone 1 {(cm**3/g} | 6-200E401 | 1.000E+03 | -— | DCRUCU 4,1)
RO1E | Saturased zone (cm**3/g) | 6.200E401 | 1.000E+03 | -— | DCHUCS( 4}
ROLE | Leach rate [(/yr) | 0 | 0 | | RLERCE( 4)
RDLE | Solubility constant | o | 0.000E+00 | | SOLUBK( 4)
I I | | |
R0lE | Distribution coefficients for Sr-3%0 | | | |
ROLE | Contaminated zone (cm**3/g) | | 3.000E+01 | -—= | DCHUCC( 5)
ROLE | Unsaturated zone 1 (cm**3/g) | | 3.000E+01 | -—= | DCHUCU( 5,1)
ROLE | Saturated zone (om**3/g) | | 3 | -—= | DCHUCS( 5}
ROLE | Leach rate (/yr) | | o | 5.07€E-01 | ALERCE( 5}
ROLE | Solubility consstant | | 0.000E+00 | not used | SOLUBK( 5}
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Attachment 1 —- RESRAD Run to Determine Surface Soil Area
Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

TESIET,

Summary

versicn 1.0 T Limit = 30 days LZ7JO05/Z013 1g:0 Fage [

ZICH Surface Soi

: CoA\RESRAD FAMTLYN\RESRADAT OWUSERFILESYEZION SURFACE SO0IL DCGL.RAD

Site-Specific Parameter Summary (continued)

| | Usex | | Used by RESRRD | Paramster
Menu | Darameter | Input | Default | (If different from user input) | Mame

f f f i i
R017 | Inhalation rate (m**3/y | | 8.400E+03 | -—= | INHALR
R017 | Mass loading for imhalation {(g/m**3) | | 1.000E-04 | -—= | MLINH
RO17 | Exposure duration | | 3.000E+01 | - | ED
R017 | Shielding factor, inhalation | | 4.000E-01 | - | SHF3
ROLT | I | 7.000E-01 | - | sEF1

| | | 5.000E-01 | -— | FImD
RO17 | Fraction of time spent outdoors (on site) | | 2. | --= | FoT
R017 | Shaps factor flag, extsrnal gamma | | 1 | | ES

| Radii of shape factor ar fused if F5 = | | | |

| Quter annular radius (m}, ring 1: | not used | S5.000E+01 | -—- |
RO17 | Quter annular radius {m}, ring 2: | not used | 7.071E+01 | - |
ROLT | Juter annular radius {m}, ring 3: | not used | O0.000E+00 | -— |
ROLT | Quter annular radius (m}, ring 4: | not used | 0.000E+00 | -—- |
ROL7 | Quter annular radius {m}, ring 5: | not used | 0.000E+00 | - |
RO17 | Quter annular radius {m}, ring &: | not used | 0.000E+00 | -—= |
ROLT | Juter annular radius {(m}, ring 7: | not used | O0.000E+00 | -—= |
ROL7 | Quter annular radius {m}, ring &: | not used | 0.000E+00 | - |
RO17 | Quter annular radius {m}, ring %: | not used | 0.000E+00 | -—= |

| Juter annular radius {(m}, ring 10: | not used | O0.000E+00 | -—= |

| Quter annular radius {m), ring l1: | not used | 0 | -—= |

| Quter annular radius (m}, ring 12: | not used | 0 | - |

I I I | |

| Fractions of annular areas within AREL: | | | |

| Ring 1 | not us=d | | - |

| Ring 2 | not used | | -—= |
ROLT | Ring 3 | not used | | -—= |
ROLT | Ring 4 | not used | | -— |
ROLT | Ring & | not used | | -—- |

| Ring & | not used | | -—= |

| Ring 7 | not used | | -—= |
ROLT | Ring # | not used | | -—- |
RO17 | Ring ¢ | not used | | -—= |
RO17 | Ring 10 | not used | | -—= |

| Ring 11 | not used | | -—- | FRAECR(LL)
ROL7 | Ring 12 | not used | | - | FRACR(12)

I I I | |
R018 | Fruits, vegetables and grain consumption (kg/yr) | | | -—= | DIET{1)
RO18 | Leafy vegetable consumption {(kg/vr) | | | -—= | DIET(2)
ROLE | Milk censumption (L/vr) | | | - | DIET(3)
RO18 | Meat and poultry consumption (kg/yr}) | | €.300E+01 | -— | DIET (4]
ROL18 | Fish consumption (kg/yr) | | &.400E+00 | -—= | DIET(5)
ROLE | Other sesafood consumption (kag/vr) | net used | 9.000E-01 | - | DIET (%)
ROLS | Soil ingestion rase (g/¥z} | 1.830E40L | 3.630E+01 | - | soiL
R018 | Drinking water intake (L/yr) | 4.780E+02 | 5.100E+02 | -—= | DWI
R018 | Contamination fraction of drinking water | 1. E+00 | 1.000E+00 | -— | FOW
RO18 | Consamination fraction of household water | not used | 1 | - | FHHW
R018 | Contamination fraction of livestock water | | 1 | -—= | FLW
RO018 | Contamination fraction of irrigation water | | 1 | -— | FIEW
ROl | Contamination fraction of aguatic food | not used | & | -—- | ERE
RO18 | Contamination fraction of plant food |-1 |-1 | 0.500E+00 | FPLRNT
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Attachment 1 — RESRAD Run to Determine Surface Soil Area

Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

—IL-EERA:,
=11 A v

Ver

sion

{If different from user

input}h

Growing Season for Non-Leafy

Translocation Factor

Translocation Factor

Dry
Dry
Dry
Wet
Wet

weight crop vield for Leafy

weight crop yield for Fodder

wing Season for Fodder

der intaks for meat {(kg/day)

fday)

intake for meat (L/day)

intake for milk (L/day)

intake (}

r foliar depositicon (g/m**3)

{m}

fraction £

(kg/m#+2

(kg/m**2}

for Leafy

for MNon-Leafy

Foliar Interception Fractiom

Foliar Interception Fraction for Leafy

Foliar Interception Fraction for Fodder
Foliar Interception Fraction for MNon-Leafy

Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

0
w

n layer thickness in soil

1 flux rate from soil {1/sec

n flux rate from soil {1l/sec

Fraction of n in beef cattls fsed
of grain in milk cow

and grain

and poul

2 and mollusks

odstuffs (days):

RORY (1)
RORY (2)
RORY (3)
RWET (1)
RWET (2]
RWET (3)
WLAM

ClZWTR
clzcz
CS0IL
CAIE

TIMC

STOE

STOR_T(2)
STOR_T(3)
STOR_T

STOR_T

STOR_T(€)
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Attachment 1 —- RESRAD Run to Determine Surface Soil Area
Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

1zy le:08 Page 2

FILES\ZION 5U

Site-Specific

TITL
TITL
TITL

Thickness of building fou

Bulk densi

ty of building £

T PO
Ir

Volumetri

Volumetri

ontaminated zone soil
Badon wertical dimensicon of mixing (m)

Bverage building air exchange rate

Height of the bu g (room) (m)

w

interior area factor

STOR_T(7)
STOR_Ti(8)

STOR_Ti(%)
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

RESRAD, Versiom 7.0 T Limit = 30 days 1270572014 1e:08

il
I

Wy
m
o

ZION Surface Soil

Contaminated Zone Dimensions

Brea: ©4500.00 sguars metsrs Co—-g0

1

Al
=
[} L)

Thickness: 0.1l5 m=ters Cs-134

[
[}

Cover Depth: 0.00 mecers Cs5-137

Total Dose TDODSE(T)

r

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

t {vears): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+401 1.000E+02 3.000E+02
+00 Z2.631E+00 7.227E-01 1.614E-0& O.000E+00

[=
[
52]
|
LE4)

}: 1.126eE+01 9_.115E+00 &.338

-
@ y
~1
i
=
|
I

Mt} 4 _50ZE-01 3.646E-01 2Z_.535E-01 1.052E-01 2Z.83%1E-02 &.457E-08 O.000E+00 951E-09

Maximum TDOSE({t): 1.12¢E+0l1 mrem/vr at t = 0.000E+00 wyears
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

nt Pathways (Inhalation excludes radon

Ground Inhalation

Elant Mzat Millk Boil

Radio-

Huslide

w

=3

"

o
e
[
4]
[
|
—

E

Ls mrem/yr and Fraction of Total Dose At t = 0_000E+00 years

Water Fish Radon Plant Meat Milk

1.12eE+01 1.
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

RESFAD, Version 7.0

Summary : EION Surface So

File : C:\BESRAD FAMILYW\RESRADV7.OV\USERFILESHZION SU SOIL DCGL.BRD

t) for Indiw mal Radicnuclides and Pathways (p)

of Total Dose Ac t = 1.000E+00 years

Pathways (Inhalatior

Plant Meac Milk Soil

Inhalation

tadio—

Huclide mrem/yr £fract. mrem/yr fract. mrem/yr fracc. mrem/yr fracc.

or Indiw

ides (i) and Pathways (p)

= 1.000E+00 years

Water Fish Radon Plant Meat Milk

115E+

E
i

Page 19 of 75



Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

TESRLD,

-
&
@
I
m

i)
[
—
[

Summ

"
i
r

¥

|
i

of Total Dose At & =

Pathways (Inhala

Flant Meac Milk

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

Total 5 0.86828 3.645E-0& 0.0000 O 0.00 1 0.0279% 3.115E-01 0.0451 3_414E-01 0.053% 1_501E-03 0.0002

years

Water Fish Radon Plant Meat Milk

00000 O0.Q00E+00 OQ.0000
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

O\USERFILES\ZION SUR SOIL DCGL.RAD

Total Dose Contributions

for Indiwvidual Badionuclides (i} and Pathways (p

t = 1.000E+01 years

Ground Inhalation Radon Plant Meat Milk Soil

mrem/yr

-318E-02 0

4.7€lE-03

(53

b

.218E-03 0.0024 &€.935&E-03

1.12eE-01 0.0428 1.ZecE-0O1

w

0.0000 3.635E-03

7.204E-04 0.0003 1.813%E-03

1.428E-01

01 0.0547 &.120E-04 0.0002

Total Dose Contributions TDOSE(i,p,t) for Indi

Lz mrem/yr and Fraction of Total Dosa At

Water Fish

Plant Meat

iependent and dependent pathways.

*Eum of a
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Attachment 1 —- RESRAD Run to Determine Surface Soil Area
Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

S0IL DCCEL.RRD

(Inhalati

s thways

Ground Inhalat Flant Milk

fract.

otal Dose Contributions

bLs mrem/yr years

Water Fish Flant Meat Milk

Radio-

Muclide mrem/yr £ract.

il
I
']
H
i

E
Hi-€3 J.000E+00 O J.000E+00 0.0000 O.0O00E+400 0 0 0.0000 0,00 (! J.0000 0. O 0.0000 1.865E-03 0.00
Sr—50 QOOE+QD O il 0.0000 O.000E400 O 0 0.0000 0 0.0000 0 0.0000 9.65SE- aooo
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

BRESRRD, Version 7.0

Summary : ZIOK
File [

(p)
Lz mrem/yr and Fraction of Total Dose
(Inhala
Inhalation Plant Meat Milk Soil
mrem/yr fract. mrem/yr fracc. mrem/yr fraes. mrem/yr fractc.

m

-832E-

©
e
I
I
il

[

.B30E-14 0.

ibuticns TDO

As mrem/yr and F

Water Fish

Flant Meat Milk R11
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

Flant Meat Milk

Ground Inhalat

tributions TDOSE (i

Total Dose Co

Ls mrem/yr and Fraction of Total Dose At t = I.000E+02 years

HWater Fish Radon Plant Meat Milk
fract fractc wrem/yr fractc. mrem/yr fractc. mrem/yvr fracst

fract.
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Attachment 1 — RESRAD Run to Determine Surface Soil Area TSD-14-011
Factors for 64,500 m’ Contamination Area Revision 0

FESPRD, Versi

Summary : ZICN Surface Sol

File : C:\RESRAD FAMIL

Total Dose

(Inhalation excludes radon)

Plant Meat

Water Plant Meat Milk

fluclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fractc. mrem/yr fract. mrem/yr fract. mrem/yr fractc.
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Attachment 1 —- RESRAD Run to Determine Surface Soil Area
Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

Parent Product Thread

i) Fraction 0. 000E+00

L]
w

w0
i
=
i

_RLD

(mrem/yr) ./ (pCi/

1
1

W

_000E+01 1.000E+0Z2 3_000E+02 1.

000E+03

Cs—134 Cs-13

Cs—137+D Cs-13

Ni-63 Hi-63

Sr—50+4D S5r-50

1.000E+00 5E5.250E+00 4.

4 1.000E+00 3.283E+00 Z.335E+00 1.1851E+00 1.04

3.45%cE+00 1.351E+00 2.702E-02 5.511E-1Z 0.000E+0Q0 O.

7+D 1.000E+00 1.555E+00 1.511E+00 1.42€E+00 1.16ZE+00 &€.338E-01 1.074E-0& 0.000E+0Q0 O

n

5_B29%E-03

+D 1.000E+00 1.162E+00

i

1
o
I
&)

I

o
-
[}

-296E-01 5.154E-03 5_653%E-08 5.213E-07 0.000E+00D O

000E+D0

-000E+O0

000E+D0

-Q00E+0D0

The DSE includes

Huclide

contributions from associated (half-life = 30 days) daughters.

Single Radiocnuclide Scil Guidelines G{i,t) in pCi/g

GOE+00 1_000E+Q0 3_000E+00 1_000E+01 3.000E+01 1.000E+02 3.000E+02 1.

000E+03

(i t= 0.00
Co—&0 4

c0BE+01 1.655E+01 1.753E+01 2_.151E+01 ol
SE+03 4 _44gE+03 4_THE1E+03 6_185E+03 5.

B2E+01 3.684E+01 1.083E+0Z 4_251E+03

1_071E+01 2_117E+01 2_306E+02

5_.453E+00 7.150E+00 1.250E+01 3E+0D E 1.113E+15 *1.
¥1.

*1.

113E+15

283E+15

_.593E+13

1Z25E+08
36EE+L4

2d Dose/Scurce Ratios DSE({i,t) in i(mrem/vr)/{pCi/g)

Single Radionuclide So0il Guidelines G({i,t) imn pCi/g

in = time of minimum single radionuclide soil guideline

= time of maximum total dose = 0.000E+00 years

5_250E+00 4_T7&2E+00
3_Z2B3E+00 T.&14E+00 3_2B3E+00 7T_614E+00
1.555E+00 L1.g€08E+01 1.555E+400 L1.60EE+01

[0
o
[
o
1=
|
=
[
v
[
m
o
=]
{
b

1.162E+00 2.152E+01 1.1&2E+00 2_152E+01
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Attachment 1 —- RESRAD Run to Determine Surface Soil Area
Factors for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

[ ~ — — —r—— — —
FEERARD. Ver-lom 7.3 Ta Limiz — 32 dayo 127082014 1€:CEBE [ago 1%
S _mmacy PEDH By:sface 2ol 4500 =2 123514
File T QIVEEETMD FRRILY.LEIEGRDS. 5. 0vTEEOFIZEES 220 SUNMESSE EGIL LOCl Al

Indizickam | Ml ae Lese Sewmed [ear Al CYsthemys

Parwol Foolive awd Seencl: Praslioo Tawizve.wd

Foslide Paczwnl THF (i, DIEEd Ui, mrumsvr

I (¥} - [TRTES! 1 e Wkt 1 il 111101
SR | a1 1 4 L 1 & HEN L3 LI Y e | i
. [ x 1% 1 11 TEESE [N RN R | I I

POOEHGD - E.3

S R | w—LET 1. il Fh doohaadtidl Loslle—Uy S eibE—Uy LBl UL e dFEHI- 0l LodeE-L L LEP nel F R S |
I i 1 ; i 1 1 - - ] 1 LY L 'IAFE il 1 I - ]
e T il [T | i i s ERs i L] I
IZF[i} btw Ll Lhcwed Toacbodi o Lied secwoil ccuchlde.
Indrwicizsl kerords fSml Laneeant-atian
Faremt: He='1e= and lranck Practrsm o mases

Fiplide Mrons TRl B,z . EClig

[F) L— 0.DOOE+HGD 1_S0QOE-CC F.30CE-C0D I CEZ-01 4. 00CE+I1 1.DOGE+CE: 3.O0CCE-CZ 1.OCIE-G3
- 4 - i Ll I i i ¥ 3 | I I | v 1 I I =
Ca=29a Tu—E534 1. J0ME-CC L.DOOZ+03 F.1FEE-CL T E3ZE-01 F.4153-0Z 3A_%H13-05 2 1WHE-L5 9_BOSE-43 C.0C0JE-QD
Ca=237 Tw=137 1.J00E=-IC L.DMZ+00 9. 754E=CL B_ZACE=CL T.T9EI=0L A.7E7I-C1 S.TBEE-CZ S.6SCE-(a 1.52T7E-11

Ki—&9 H_—E2 1.J0E-C3 L.DG0Z+00 5.743E-01 B,24zE-01 7.T0%2-01 4.5763-C1 T.385E-C2 4.044E-(%

FEECILE .EEE EzcuTion wime — .08 cpecnds
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[FESRAD

r

File

Faren:

SummmaTy G

TSD 14-011
Revision 0

Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

Version 7.0 T Limit = 30 days 12/0572014 Pmge 18
ZION Surface Soil 0.01 m~2 12031
- RESRAD Run Page 18 for
C:\RESRAD FAMILY\EEIBADT .0\ TIEAFILES\IICH 3URFACE 30IL DOGL.BAD 2 s
- - - = § 0.01 m” Contamination Area
Dose/Jource Batios 3ummed Oeer A1l Dathways

Froduct Thread

(Z (31 Fraction DOOE+0D 1 O00E+02 1.000E+D3
Co=&0 Co=-&0 L_0O0E+30 4.ZE1E-03 3.TZ3E-02 2.814E-02 1.054E-02 6.1€0Z-05 1.7Z€E-1T7 0.000Z+00 O.000E+DD
C=-134 Cm-134 L. 0O0E+30 Z.4T6E-03 1.T754E-02 8.80TE-04 7.876E-05 7.710Z-0B 2.302E-2Z6 0.000Z+30 O.000E+D0
C=-1374D C=-1374D L_0DO0OE+00 1.040E-03 1.DDEE-02 %.45EE-04 7 04 T7.802E-12 0.000E+00 D.000E+]]
Hi-62 Hi-63 L.0O0E+3] 1.TE0E-08 1.E69TE-08 1.5TEE-08 1.Z20E-D8 5.627E2-08 1 0.000E+00 S.629E-12
Sr-90=D Sr-90:D L.000E+0Q0 1.3E4E-05 B.0TOE-06 2.740E-06 €.233E-08 1.221E-12 2.01%Z-20 0.000E+DQ 0.Q00E+D0
The D3R includes contributions from associated (half-life £ 30 days] dsughters

Single Badipmuclide Spil Guidelines Gii, )] im plilg
Basic Badiation Dose Limit = 2.300Z+0]1 mrem/yr
Huclide

= += 0. 000E-+]] 1_000E+00 3. 000E+00 1.000Z+01 3. 000Z+D 1.000Z+02 3. 000Z+02 1.000Z+03
Co-& 2 #1.113E+15
C=-122 2. #1.283E+15
C=-137 2. #8.553AE+13
Hi-63 Z. %2_.441E+12
Sr-90 4. *1.3EEE+]

DaRii,E]

at tmin = time of minimum single radiom =oil quidelins
and at tmax = time of maximum total dose = [0.000Z+00 pesrs
Fhaclide Initiml tmin R (Z,tmin] G(2,tmin] DSR[i,tmax] G(i,tmax
[z (pCifg {pears) [pCistg) pCisg
Co=-6 1
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

SuEmary

File

RESAAD, Version 7 T Limiz = 20 days 12/05/20l4 1E:1Z Dage 1E
ZION 3urface Soil 0.02 m*2 1 RESRAD Run Page 18 for
= C:WREIRAD FAMILTWRISRADNT .0WOSZRFILESNZIOH SURFACE SCIL DCGEL.EAD 0.03 m2 Contamination Area
Do=ze/3ource Ratios Summed Owver R11 Dathways
Darent and Progeny Principael Padipnuclide Contributicns= Indicated

Fars=nt Produact Thr=ad DaR{j. &) At ITim=
) Fraction 0.000E+DD 1.000E+00 2.000Z+00 1 DDOE+DZ 1.000E+D3

Co—-£0 Co-a1 1.000Z+00 1.ZE4E-02 1.11TE-02 EB.442E-D2 3.161E-03 1.84EE-04 S5.177E-17 O.0D00E+DD O.00D0E+O]
Cs-134 C=-134 1.000Z+00 7.426E-02 5.2€3E-03 Z_642E-D2 2.363E-04 Z.313E-07 S_S90€Z-26 O.0D00E+00 0O.00D0E=O]
C=-137+D C=-137+D 1.000Z+00 3.120E-02 3.023E-03 Z_837E-D2 2.Z266E-02 1.156E-03 Z.271E-1Z O.0D00E+D0 O.00D0E£O0
[Hi-£3 Hi-&3 1.000Z+00 3.311E-QF 23.1%4E-08 Z.970Z-D08 2.296E-0F 1.055E-08 2.494E-14 0.000E+00 1.70T7E-11
Sr-50+D Sr-50+D 1.000Z+00 3.E29E-05 2.234E-05 7T 1.T2AE-0T 3.3%EE-12 6.05€Z-Z0 O0.000E+DD O.0DDE+D]
The DSR 3 associated {(half-life £ 30 days) daunghters
Huclids

(4} = 0.000E+00 1. 000E+00 2 .000E+00 1.000E+01 2.000E+01 1_000E+02 2.000E+02 1.000E£02
Co—&l L Z. 2

W

E
- -

and

Huclid=

mctivity

DER{i, s

ummed Doss/Source Bstios

and Single Radicnuclide Soil Guidelines G{i,t) in pCifg
at tmin = time= of minimam =single radicruclide spil guideline
at tmax = times of maximam total dose = D.000E+00 years
Initiml tamin D3R (i, tmin) Gli,tmin) DER(i,btmax] G{i,tmanx

Co=-£D

C=-134 1
C=-137 1
[M=2-£2

Sr-50 1

Ba =

]
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

REIZAD, Version 7.0

ATy

File

s = 30 days 12705/2014 1E:10 Dage 1E
ZION Surface Soil 0.1 =*2 120514 RESRAD Run Page 18 for
OV TESTET FRMTT N DTETEC T P B oanTT TOET T 2 . .
: C:\PESRAD FRMILY'RESRA . ERFILES\ZICH SURFACE 3C0IL DCGL.BAD 0.1 m~ Contamination Area

Dose/3ource Batios Summed Ower ALl Pathways

Darent and Drogeny Drincipal Radionuclide Contributions Indicated

i) (3 Fraction 0. DDOE-HDD DOOE+DZ 1.0DDE+03
Co—E1 Co-60 1.000E4+DD 4.2B1E—02 2.723E-02 2 _B14E-DZ 1.D54E-02 &.160E-04 1.726E-16 O.DDOE+DD 0. 0DDE:00
C=-134 Cs-134 1.000E4+DD 2. 4T7SE—02 1.754E-02 E_B07E-D2 T.ETSE—04 7.710E-07 2.202E-25 0.DDOE+DD 0. 0DDE:00
C2-13T+0 Cs-137+D 1.000E+DD 1.040E—0Z 1.00EE-02 5_458E-D23 7.554E-03 3.855E-0 902E-12 O.DDOE+DD 0. 0DDE+DD
Hi-£3 Hi-63 1.000E+DD  8.425E—0E 5.B4ZE-0E 2.655E-08 1 0.DDOE+DD 5.804E-11
Sr-50+D Sc-90+D 1.000E+DD 1.234E—04 7.19EE-05 2Z_445E-D5 5.5T1E-OT7 1.09EE-11 Z.0Z5E-19 O.DDOE+DD O.Q0DDE+0D
The DSR includes contributioms from associated (half-life £ 30 days] daughters

Badionuclide Soil Guidel
Emsic Badiation Dome Limit =
Huclide
i) = D 1_000E+00 2 . 000EA+00 1.000E+01  2_000E+01  1_000E+02 2 _000E+02 1_00DE+0
Co—& 5.840E 2 *1.113E+1lS
C=-134 1_010E 3. *1.2Z83E+1lS

(%]

e s

w1ty

mcti

rmmed Dose Source Batio= DER{i, t)

nd 3ingle Badionuclide Soil Guideli

at tmin = time of minimum single radiom
tmax = time of mawimm totsl dosa = 0

DR (i, tmin)

1 0 .D00E+0 4 -] 4.281E-02 &
. - - - 1 - e
P — . AAREr . cE_ma = | mEaT_ns A
1.00DE+D0 0 .DO0E+D 3.425E-08 2.9€7E+08 E.425E-08 2
1.00DE+D] 37 .62 = 0.08 1.3€1E-04 1.83€E+05 1.234%-04 2
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Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

e 00 . =
[RESBAD, Ver=ion 7.0

RESRAD Run Page 18 for
TRFILES\ZI0N SURFACE 50IL DOGL.EAD 0.3 m* Contamination Area

Summary : EION 3urface Soil

oy

File : C:\RE3RAD FRAMILYRESRAD

Do=e/3curce Ratios Swmmed Over ALl Dathways

(3 DDOE+DZ 1.0DDE+03
Co—E1 Co-61 1_DOOE+DD 1.2B4E-01 1.11TE-01 B_442E-DZ 3_161E-0Z 1_84EE-03 5.177E-16 0.0DDOE+DD 0. 0DDE+O0
C=-134 Cs-134 1_DOOE+DD  7.426E-02 5.263E-02 Z_642E-DZ 2_363E-03 Z_313E-06€ 5_906E-Z5 0.0DOE+DD 0. 0DDE+D0
C=-13T+D Cs-137+D 1_DOOE+DD 3.120E-02 2_022E-02 Z_837E-DZ 2_26GE-02 1.156E-02 Z_371E-11 O.DDOE+DD O.0DDE+00
[Hi-£3 Hi-63 1_DOOE+DD 2.2TZE-O0T7 2.15%1E-07 Z_038E-D7 1.5T75E-07 7.26TE-08 3_494E-13 0.0DOE+DD 1.253E-10
Sr-50+0 Sc-90+D 1_D00E+DD 3.6559E-04 2.135E-04 T.Z53E-05 1.653E-06 3.25EE-11 6.232E-19 O0.000E+0D 0.000E+00
The DER includes contributions from asscciated (half-life £ 20 days] daughters.
Single Radionu Gli.t
Easic Radiation = Z.500E+0] mrem/yr

[Huclide

(i = D_000E+00 1. 000E+00 2 . 000E+00 1_00dE+01 2_00JE+01 1_000E+02 2. 000E+02 1_000E+03
Co—E1 *1.113E+1l5
C=-134 *1.283E+1l5

Lt specific activity limig

Summed Dose/Source Batios DER{i,t) in [(mrem/vr) ./ {plitg)

tmin DR {i,tman) Gli,tmin) DER(i,tmax] G{i,tmax)

Fax — . s £
{years] [pCifg) pCilg)

AT TR

Page 32 of 75




Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

RESBAD, Ver=iom 7.0

Summary : ZION Surface Soil

File : C:\PEJZAD FIMI

RESRAD Run Page 18 for
IWEICH SURFRCE SCIL DOGL.ERD 1.0 m*> Contamination Area

Farent Droduct Thread D3®(j.t] At Time= in Years {mrem/vx] f (pCifg
il 3 Fraction 0.000E+30 1.000E+00 2.000Z+00 1.000E+01 2.000E+01 1.000Z+02 3.000E+0Z 1.000E+D3
Co=-£&D Co=-&0 1.000E+D0 4.2B1E-0L 2.72ZE-01 Z.814E-D1 1. 0.D0D0E+OD 0. 0D0E+DD
Cs-134 C=-134 1.000E+00 2.4TSE-QL 1.754E-01 E_Q0€E-DZ 7.E T.710E-06 3.302E-24 0.0D0D0E+0D O.0DOE+DD
Cs-13T7+D Cs-137+0 1.000E+00 1.040E-0L 1.4 8_457E-02 7 T.8903E-11 O0.0D0E+D0 O.000E+D]
'\.1._E2 '\.1.'__,.'2 1 ANOT<400 il "537_'_ & GTTE-=-NT c' ARAGT_NT E N &T_ o -] 2'4.__'" TEET 1T NOOF+00 2 2:'5_7_'
Sr=-50+D Sr=-90+D 1.000E+D0 1.Z14E-03 7.0 Z.407E-04 5.4E5E-06 1.081E-10 Z.17€Z-18 0.0D00E+00 O.0D0E+DD
The DSR includes contributions from associated (half-life £ 30 days] dauvghters.
Jingle Eadionuclide Soil Guidel g
Bms=ic Bmdiation
Huclide
(4 t= 0.000E+00 L_000E+00 2. 000E+00 1_000E+01 2.000E+01 1.000E+02 2.000E+02 1_000Es03

Summe=d Do=e Source Batios D3R{i, %) in

at tmin = time of minimm =ingle radiomucl

and at tmax = time of maximum total dose = (.0

tmin DER{i,emim) G(i,tmin) DER(i,tmax] &{i,tmax)

{years) pCisfgl pCilgl

oo 4.281E-01 5.840E+01 4.

0 oo Z2.475E-01 1.010E+02 2.
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

TSD 14-011
Revision 0

—— —
BEJRAD, Ver=iom 7.0 T Limat = 20 days 1270572012 1E:06 Dage LE
Summary : IION Suzface Soil 2 m=~2 1020514 RESRAD Run
Fils : C:\BESRAD FRMI ERADYT .0\USZRFILES\ZION SURFACE S0IL DCGL.BAD

3.0 m* Contamination Area

Page 18 for

Dosme/3curce Batios Sumed Ower A1l Dathways

Darent and DProgeny Drincipal Badionuclide Comtributions Indicated

Darent Product Thread D3R, %) At Time in Years {mrem/yx} / (pTi/g)

i) 3 Fractiom O.DDOE+DD 1.000E+00 2_000E4+D0 1.0DOE+O1 2.000E+01 1.000E+0Z 3.DDOE4DZ 1. ODDE+03
Co—E] Co-&0 1 DD 1.DDZE+ODD B.7158E-01 &.595E-D1 2_4TEE-01 1.455E-02 4 _&7€E-15 DD 0. 0DDE+Q
C=-134 C=-134 1_D0O0E4+DD  5.T20E-O0L 4.062E-01 2_041E-D1 1.E30E-02 1. 80BEE-05 5_526E-24 0.DDOE4DD O.0ODDE4+0D
Ca-13T+D  C=-137+D 1.00O0E+DD 2.40HE—OQL Z.334E-01 2.192E-D1 1.755E-01 9.041E-02 Z_317E-10 O.DDOE+DD O.0DDE+00
Hi-£3 Hi-63 1_DO0E4+DD 2.137E-06 Z.0€1E-0€ 1_917E-D6 1.4BZE-06 6.8315E-07 3_494E-17 0.DDOE4DD 4.010E-10
Sr-G+D Sr-904D 1_DO0E4+DD 3.233E-02 1.8B6E-03 6_407E-D4 1.4589E-05 2_871E-10 T.07&£E-18 O.DDOE4HDD O.ODDE+0D
The DSR includes contributions= from assocciated (half-life £ 20 day=] daughters

Badionuclide Soil Guideli t} in
Basic Badiation Dose Limit = fye
Huclide
(i) = O_000E+00 1. O00E+00 2 . 000E+00 1_000E+01 2_000E+01  1.000E+0Z2  2_000E+02 1_000DE+0
&7 113F+1E
1.113E+15
k1 S9RAIPLIE
1_283E+15

Summed Dose/Source Batio=s D8 t) in (mrem/yr) FipCitg)
and 3ingle Badicnuclide Soil Guidelines Gli,t) in

pCi/q]
Co—E] 1_0DDE+D] 2 _494E+D]
C=-134 1.0DDE+D] 4 _262E+01
C=-13T7 1.00DE+Dd 1.02BE+D2
Hi-&3  1.0DDE+0d 1. 170E+DT
Sr-0] 1_0DDE+D] T.TA4E+D2
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

TSD 14-011
Revision 0

FEJAAL,

Srmmary

Film o

Ver=ion 7.0 i

L LWJD

1mait

= 2l cay= lZ/Uafall= letl=

Fage 1E

Surface Soil 10 =~2 120514

FAD FIM

RE3 SURFACE 30IL DOGL.ERAD

LI

RESRAD Run Page 18 for
10.0 m? Contamination Area

Dose/3ource Batios Surmed Cwer Rl1 Pathways

Product

Farent and Frogeny

Thread

Principal Badionuclide Contributions Indicated

(i) (33 Fraction 0.DDOEHDD 1. O000E+00 3. 000E+HD J0DE£01 1.000Z+D2 DD0E+02 1.0DDE+03
Co—E1] Co-61 1.000E+00 2.124E+00 1.84EE#00 1.398E+00 5.254E-01 3.10TE-02 1.308E-14 DOOE+ 0.000E+00
C=-134 C=-134 1_DO0E+DD 1.Z0SE+D0 8.573E-01 4.3052-01 3.EEEE-0Z 2.835E-05 Z.993E-Z23 DOOE+DD 0.000E=00
C==-13T+ C==137+D 1_DO00E+DD0 S5.0BLE-OL 4.82E6E-01 4.6Z8E-01 3.TLOE-J1l 1.G1EE-01 T.46EEZ-10 DOOE+DD 0.000E=00
Hi-€3 Hi-63 1_DO0E+DD  7.079E-O6 6.82EE-0€ 6.350E-06 4.908E-06 Z.ZE64E-06 L.16SE-11 DOOE+0D 7.433E-10
Sr-50+D Sr-30+D 1.DO0E+DD 9.06ZE-03 5.28TE-03 1.794E-02 4.0T3E-05 7.%30E-10 Z.750E-17 DOOE+DD 0.000E+0D
The DSE includes contributioms from associated (half-life £ 30 days) daughters.

Jingle Hadionuclide Soil Guidelines Gi{i,t] in pli/g
Emsic Badisation Dose Limit = 2Z.500E+01 mrem/yr
(4] t= D0.000E+00 1. 000E+00 2 . 000E+00 1_000E+01 3.000E+01  1.000E+0Z  2.000E+02 1. 000E+03

*1.283IE+15
*B.S53E+13

o

bR
ot

specific mackiwvi

Sommead

and 3ingle Badionuclide Soil Guidelines G{i,t

Gy 1

Do=e/Source Patios

at tmin = time of minimum =ingle radicruclide spil guideline
and at tmax = time of maximmm total dose = D.000E+00 pears

DIR (i, tmimn)

- s
51, tmin]

(pCi fgl
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Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

1E:02 Dage 1E
Summary : ZI0ON Surface Spil 30 m~2 12051 RESRAD Run Page 18 for
F== - C:ARESRAD FIMTL 30.0 m*> Contamination Area

Dose/3ource Batios Swmmed Ower RLL Dathways

Darent and Drogeny Drincipal Radionuclide Contributions Indicated

Droduact Thrasd DER{3. 5] Rt

Daren

ot

(il (3 Fraction J.000E+D0 1.000E+00 3.000Z+00 1.000E+DL 3.000E#01 1.000Z+02 3.000E+DZ 1.000E=03
Co—€0 Co-60 1_DO0E+DD 3.133E+00 Z.7ZEE#00 Z_067E+D0 7.EL3E-01 4.706E-02 2.Z294E-14 O.000E+DD0 0.000E=D0
C=-134 C=-134 1_DO0E+DD  1.T765E+D00 1.253E+00 6.207E-D1 5.699E-0Z 5.77ZE-05 B.5Z5E-Z2 O.000E+DD O.000E=D0
Ca-137+D C=-137+D 1.000E+0D 7.4Z1E-QL 7.200E-01 &6.777E-01 S5.4TOE-QL 2. 2.17€E-09 0.000E+00 0O.000E+D]
H=-E3 Hi-&3 1.000E+00 2.119E-95 2.044E-0%5 1.901E-05 1.4TOE-05 €.77SE-0€ 3.494Z-11 0.000Z+D0 1.25EE-0%
Sr-50+D Sr-90+D 1_000E+00 2.264E-02 1.321E-02 4.4772-03 1.013E-04 1.5%45E-0% 1.074Z-16é O.000Z+D0 0.000E+0]

The DSR includes contributions from associated (half-life £ 30 days] dauwghters.

uclids

At specific activity limit

Surmad Doss/Source Batios D

g

at tmin = time of minimum =ingle radiom

and at tmax = time of mawximum total dose = D.0JJE+00 pears

G{i,tmax)

=
I
]
A
[
L
i
i
E
ol
™
[
il
i
[=]
o
w
B
}I
1
I
H
q
O
o
!
]
=
&
O
o
|!
5

Co—€0 1.000E+00 0. D00E+DD 3.133E+00 7T
C=-134 1.1 i 1.TEESE+00 1

C=-13T7 1.4
[HZ-E3 1.4

Sr—50 1.4
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

TSD 14-011
Revision 0

BE3BAD, Version 7.0 ™ Limig = 20 Page 1E

Summary ZION Surface Spil 100 m~2 1
File i SURFACE 30IL DCGL.BAD

RESRAD Run Page 18 for
100.0 m* Contamination Area

Co—€d Co—61] 1_DOOE+DD 4.DEOE+QD 3_5S6E+00 Z_T01E+D0 1.DZSE+QD 6_362E-02 5_637E-14 0.DDOE+DD O.QDDE+00
Cs-134 C=-134 1_DOOE+DD 2. ZTSE+0D 1_E616E+00 B 7-421E-02 7_750E-05 Z_.T46E-ZZ 0.DDOE+DD 0. ODDE4+D]
Ca-13T+D C=-137+D 1_DO0OE+DD 9.5THE-Q1 9.305E-01 E.780E-D01 7.151E-01 3_881E-01 T.116E-09 Q.DDOE+DD O.QDDE+00
Hi-€3 Hi-63 1_DOOE+DD 7.DSSE-05 6_805E-05 6.332E-D5 4.B94E-05 2_2ZS5EE-05 1.165E-10 O.DDOE+DD 2 .35TE-0G
Sr-90+D Sr-90+D 1_DOOE+DD 6.661E-0Z 2_8BA4E-0Z 1_316E-DZ 2.965E-04 5_634E-09 &.3205E-16 0.0DOE+DD O.0DDE+00
The DER includes contributions from associated (half-life £ 20 days) daughters.

S3ingle Radipnuclide Soil Guidelines Gi{i,t} in pli/g

Basic Radiation Dose Limit = I_500Z+01 mrem/yr
Huclide
(5 += D.000E+00 1. 000E+00 2_000E+00 1.00d9E+01 2_000E+01 1.000E+02 2_000E+02 1. 0ODE+0

i
ot
in
o
i®
m
I
h
.
n
(L]
n
ot
=
o
W
of
=]
[
l
ot

Surmad Doss/Source Batio= D

and 3ingle Badiomuclide Soil Guide

at tman T time

m single radicruclide =odil guideline

and at tmax = time= of mawimum total dose = D.000E+00 pears
Huaclide Initial tmin DR {i,tmin) Gli,tmin] DER(i,tmax] G{i,tmax)

e fer P 5 ferl
(pCisg) {ymars) {pCi/q)
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Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

REJBAD, Vers=ion 7.0

Summary : ZION 3urface Soil 300 =~2

File : C:\BESBAD FIMI 7.0 ILESWZION SURFRCE SO0IL DOGL.EAD

RESRAD Run Page 18 for
300.0 m? Contamination Area

Do=e/Jource Hatios Summed Ower RLL Dathwmrys

Parent and Progeny Principal Radionoclide Contributions Indicated

Far=nt Product Thread C3Ri{j. 5} At Tim= in Years

il (3} Fraction J.000E+O0 L.0Q00E+00 2.000Z+00 1.000E+DL 2. -DDOE+DZ 1.000E+03
Ca—€D Cm-40 1_000E+00 4.527E+00 2_GEQE+#00 2.00€EZ+00 1.153E+00 7.2€6E-02 Z.703E-12 0.000EZ+00 O.000E+D00
Cm-134 C=-134 1_000E+00 2.S5L9E+00 1_7GlE#00 9 E.103E-22 0.000E+00 O.000E+00
C=z-13T7+D C=-137+D 1.000E+D0 1.0D6SE+D0 1.036E+00 9.785EZ-01 8.022E-01 4£.436E-01 Z.11€E-08 O.000EZ4+00 O.0J00E+D0
Hz-£3 Hi-&3 1.000E+00 2.117E-D4 2_.042E-04 1.895Z-04 1.468E-04 €.772E-05 2.494E-10 J.000E+0DD 4.2E2E-05
Sr-L0+D Sz-20+D 1_000E+00 1.ES2E-O01 1_103E-01 2.732E-0Z 8.301E-04 1_S81E-08 5.27€E-15 0.000E+00 O.000E+00
The DSR includes contribution= from associ

ngle Badionoclid
Basic Radiat
Huclids=
(i += 0.000E+00 1 _QJ9E+00 2. 000E+00 1_030E+01 3_.000E+01 1_000E+02 2_000E+02 1_000E=03

ic mctivity limis

ngle Badionuclide Soil Guidelines G{i,t) in pC
at tmin = time of minimum single radicruclide =poil guideline

and at tmax = time= of maximm total dose = 0.000

Huclide Initiml tamin DIR{i,tmin) G(i,tmin} DSR(i,tmax} G{i,tmax)

(i) (pCisg) {pears) pCisg) ipCisa)

Co—€0 1.000E+00 0 .D00E+DD 4_52TE+00 S5.522E+00 4 _S27E+00 E_SZZE+D
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Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

.;_7333._-", Ver=ion 7.0
Summary - ZION Sorfmce Spil 1,000 m 12051 RESRAD Run Page 18 fOI‘

Film : C:E amTT TEET TED

Jhdl LiisL. Bl 1,000.0 m*> Contamination Area

Do=e/3curce Ratios Suwmmed Ower RlL Dathways

Darent and Drogeny Drincipal Radionuclide Contributiomns Indicated

i [ Fraction 0.000E+00 1.000E+00 2.000Z+00 1.0D0E+DL QJDE+01 1.000Z+DZ 3.000E+0Z2 1.000E+03
Co-€0 Co-60 1.000E+00 4.ETIE+ID 4.252E+00 2.241E+00 1.Z249E+00 7.%8EE-02 E.T17E-13 Q0.0D0EZ+D0 0.000E+0d

Cs-134 Cs-134 1_000E+00 Z2.T737E+00 1.84TE=00 8. 9.T4EE-05 Z.680E-Z1 0.000E+00 0.000E+00
C5-137+D Cs-137+D 1. 000E+00 1.1T3E+00 1.141E+00 1.07%Z+00 8.ET1E-01 4.%45E-01 T.0ZZE-08 0.0D0E+DD O.000E+00
Mi-£3 Hi-&3 1._000E+00 7.057E-04 &.80TE-04 &€ 4.E93E-04 Z_2ETE-04 1 0.DDOE+DD B.5Z2E-D5
Sr-50+0 Sr-90+D 1 _000E+00 €.165E-01 3.5%4E-01 1.Z21€EZ-01 2.T30E-03 5.121E-08 TTE€E-13 0.000E+D0 O.0D0E+DD

day=] dawughters.

Summed Doss/Source Ratios DER{i,t) in (mrem/yr) f{pli/g)
and Jingle Esdionuclide Soil Guidelines G{i,t) in pCifg
at tmin = time of minimum single radioruclide =oil guideline

and at tmax = time of mawximum total dose = D.000E+00 ypears

Co—€0 1.000E+00 0. 000E+DD 4.871E+00 5.133E+00 4.871E+00 S_133E+DD
Ca-134 1.000E+00 0 .D00E+DD 2
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Attachment 2 — Summary of RESRAD Runs Used to Determine
Area Factors for Remaining Surface Soil Contamination Areas

TSD 14-011
Revision 0

REJRAD, Vers=iom 7.0 TS Limat

=T

Swmmary : ZION Zurface Soil 3,000

File : C:\BEZ

RESRAD Run Page 18 for
LI0H SUREACE SCIL DOGL.ERD 3,000.0 m*> Contamination Area

Dome/3curce Ratips Summed Owver A1l Dathways

Parent and Drogeny Drincipal Radionuclide Contributicns Indicated

Co—€D Co-&0 1 oD 4. SETEHID 4 2.320E+00 1.ZEZE+00 8.233E-02 1.825E-12 O.0D0E+D0 0.

Cs-134 C=-134 1_000E+00 2.B34E+00 2.01TE+00 1.0Z21E+0D0 §.413E-02 1.012E-04 6.690Z-21 0.D0D0Z+D0 0.000E+0d
Ca-13T+D C=-137+D L.000E+00 1.220E+00 1.19%6E+00 L.132E+00 §.201E-01 5.1%0E-01 1.755Z-07 Q.000Z4+00 0.000E+0d
Hi-£3 Hi-63 1. 00 1.2Z45E-03 1.201E-02 1.117E-D2 B.6563ZE-04 2_583E-04 2.075E-09 O0.DO00Z+00 1.7ZE6E-04
Sr-50+D Sz-930+D 1.000Z+00 €.740E-QL 3.530E-01 1.330Z-01 2.9E6E-03 5.€00E-08 3.108EZ-11 Q0.0D00Z+D0 0.000E+0d

he DER includes contribution= from asscciated (half-life £ 20 day=] daughters.

*ht specific activity limis

Summed Do==/Source Batioc= D3R{i,t) in wem/fye) S{pCilg

and at tmax = time of maximum total dose = D.000E+00 pears

S5.013E+00 4.8937E+00 S.0L3E+0D

[E]

k3
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Attachment 2 — Summary of RESRAD Runs Used to Determine TSD 14-011
Area Factors for Remaining Surface Soil Contamination Areas Revision 0

[BEEIZAD, Ver=ion 7.0 T Lim=t = 30 day

45 [Page LE

Summary @ ZION Surface Soil 10,000 m

File = C:\BESRAD FAMILIWBESRADNT .0W\TIEFFILES\ZION SUEFACE SOIL DOGL.FAD

RESRAD Run Page 18 for
10,000.0 m? Contamination Area

Dose/3ource Ratios Summed Over ALl Dathways

Parent and Progeny Drincipal Padionuclide Contributions Indicated

il [ Fraction 0.DDOE+HDD 1 1.000E+03
Co—€1] Co-61 1.000E+00 5.136E+00 4.486E+00 3.421E+00 1.3Z3E+00 ©8.S52EE-02 5.1558-1Z O0.00D0E+D0 0O.000E+DD
C=-134 C=-134 1.000Z+00 3.026E+00 Z.1€0E+00 1.093E+00 1.007E-OL 1.0B1E-04 Z.072E-Z0 O0.0D0E+DD 0Q.00DE+D7
C=-137+0 C=-137+0 1.000Z+00 1.3TL1E+00 1.333E+00 1.260Z+00 1.033E+0D S 0.000E+00 0.000E+D]
[Hi-€3 Hi-63 1.000E+00 3.132E-03 3.022E-03 Z.810EZ-03 Z.1TZE-03 1.002E-03 9.T62E-09 O0.00D0E+D0D 3.2E3E-08
Sr-50+D Sr-30+D 1.000Z+00 8.TS0E-Q1 5.106E-01 1.728E-01 3.ETHE-03 7.27ZE-08 Z.924Z-07 0.0D0E+ 0. J00E+00
The DSR includes contributions from associsted (half-life £ 30 days] daughters.

3ingle Radionucl

Bazic Radiation Dose Limit =

tim= of m wm =ingle radioms

= tim wum total dose =

Muclide Initial tmin D3R (i, tmin) Gli,tmin) DER(i,tmax] &{i,tmax]

Co—€0 1.000E+00 0. DO0E+D0 3.
C=-134 1.0
C=-13T7 1.0
Hi-£3 1.4

Sr—0 1.0
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Attachment 3 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Surface Soil Contamination Areas Revision 0

ATTACHMENT 3

RESRAD Run to Determine Subsurface Soil Area Factors for 64,500 m’ Contamination Area
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

RESRAD, Version 7.0 T+ Limit = 30 days 1270672014

i

Summary : Zion Subsurface So0il 64,500 m~Z (CF is -1} 12Z0&l4

File : C:WBESRAD FAMILYWRESRADMNT . OAVUSERFILES\ZIION SUBSURFACE

Part I: Mixture Sums and Single Radionuclide Guidelines

Summary of Pathway Selections . ... .o imemimme s ceemeemen-
Contaminated Zone and Total Dose Summary - ... ... .o oo .-o--
Total Dose Components

Time = 0. 000EH00 .« o i e e e e e e e e

Time = L. O00E+ DD .. i i ettt nn e

[}
V
[
=
"1
afs
[l
[

Time =

=
V
[
=
"1
s
()
I

Time =

[£8}
V
[
=1
"1
aj=
[
I

Time = B3.000E+0L .. e e it e h e ——an
Time = L.O000E+0Z ...ttt iee e st ncmmnasmanemann
Time = 3.000E+0E . . e e e e
Time = 1.000E+D3 . . i i i e e h e
Dose/Source Ratios Summed Owver RAll Pathways . ... . .......-.
Single Radionuclide S5c0il Guidelines ... .- oo cmonnennn-
Dose Per Nuclide Summed Owver R11l Pathwawvs ... ... .........

S0il Concentration

ra

o

un

S0IL DCCL.BAD
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Attachment 3 — RESRAD Run to Determine Subsurface Soil Area Factors

for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

BE33AD, Versiom 7.0 Ts Limit = 30 days 12706/2012 16:49 Dage z
Summary : Zion 3ubsurface Jodl 64,500 m*2 (CF is -1) 120614
Fil= : C:\BE33AD FRAMILIBESRADAT.DWU3ZRFILES\ZIOH SUBJURFACE 30IL DOGL.BAD
Dose Conversicn Factor (and Related] Darameter Summary
Dose Library: 3ubsurface 3oil DOGL 120€14 Flus FGR 1L

| | Current | Base | Darsmeter
Menu | Tarsmster | Valu=g |  Camed | Heames

f ; ; ;
A-1 | DCF's for extermal ground radistion, [(mrem/yr)/{pCi/g] | | |
A-1 | Ba-13Tm (Source: FGR 1Z] | 3.606E+00 | 2.606E+00 | DCFL({ 1)
A-1 | Co-€0 (Source: FGE 12) | 1.622E+01 | 1.62ZE+01 | DCFL1( Z)
A-1 | C=-134 (Source: FGE 12) | 5.4T2ZE+00 | 5.4TZE+00 | DCFL( 2)
A-1 | cC=-l137 (Source: FGE 12) | 7.510E-04 | 7.510E-04 | DCFL( 4)
A-1 | Wi-g3 (Source: FGE 12) | 0.0DOE+00 | O0.00CE+00 | DCFL( 5)
A-1 | 3z-ED (Source: FGE 12) | 7.042E-04 | 7.043E-04 | DCFL( &)
A-1 | T-82 (Source: FGE 12) | 2.381E-02 | 2.391E-02 | DCFL1( T

I | | |
E-1 | Do== comwersion factors for inhmlation, mrem/pCi: | | |
BE-1 | Co—D | 2.150E-04 | 2.1S0E-04 | DCE2( 1)
E-1 | C=-134 | 4.620E-05 | 4.620E-05 | DCF2( Z)
E-1 | C=-137-D | 3.180E-05 | 2.180E-05 | DCF2( 2)
BE-1 | Hi-€3 | £.250E-06 | 6.2S0E-06 | DCEZ( 4
E-1 | 3r-B0+D | 1.208E-02 | 1.200E-02 | DCF2( 5)

I | | |
D-1 | Do=e conwersion factor= for ingestion, moem/pli: | | |
D-1 | Co—ED | 2.650E-05 | 2.6S0E-05 | DCE2( 1)
D-1 | C=-134 | 7.230E-05 | 7.230E-05 | DCFa( Z)
D-1 | C=-137-D | 5.000E-05 | 5.000E-05 | DCF2( 2)
D-1 | Wi-623 | 5.7TT0E-0T | 5.7T0E-27 | ICERL 4
D-1 | 3r¢-B0+D | 1.528E-04 | 1.420E-04 | DCF2( 5)

I | | |
[-24 | Food transfer factors: | | |
D-24 | Co-E0 , plant/=0il concentration ratio, dimensionless | 1.500E-01 | B.000E-02 | BTE( 1,1]
D-24 | Co—E0 , beef/lirestock-intake ratis, |pCifkgl/(pCisd) | 5.E0D0E-02 | 2.000E-02 | BTE( 1,2
D-24 | Co-E0 » Eilkflivestock-intake ratio, (pCi/L)/J(pCifd] | 2.000E-02 | 2.000E-02 | BRTE( 1,2)
D-24 | | | |
D-24 | C=-134 , plant/=0il concentration ratio, dimensionless | 7.BO0E-02 | 4.000E-02 | BRTE( 2,1)
D-24 | C=-134 + beefflivestock-intakes ratic, (pCi/kgl/(pli/d) | €.500E-02 | 3.000E-02 | BIF( 2,2
D-24 | C=-134 » Eilkflivestock-intake ratio, (pCi/L)/J(pCifd] | 1.400E-02 | B.0DCE-02 | BIF( 2,2
D-24 | | | |
0-24 | C=-1237+0 , plant/soil concentration ratio, dimsnsionless | 7.BOOE-0Z | 4.000E-02 | BRTIE( 32,1)
D-24 | C=-137+0 , beaf/livestock-intake rasic, {pCi/kgl/(plifd) | €.500E-02 | 3.000E-0Z | BIF( 3,2
0-24 | C=-1237+D , milk/livestock-intake ratio, (pCi/L)/(pCifd] | 1.400E-02 | B.000E-02% | BRIE( 2,2)
D-24 | | | |
D-234 | Wz-£3 , plant/=0il concentration ratio, dimensionless | 5.200E-02 | 5.000E-02 | BRIE( 4,1)
D-24 | Hi-62 , beef/lirestock-intake ratis, |pCifkgl/(pCisd) | 5.000E-02 | 5.000E-0% | BTE( 4,2
D-234 | Wz-£3 » Eilkflivestock-intake ratio, (pCi/L)/J(pCifd] | 2.200E-02 | 2.000E-02 | RIE( 4,2)
D-24 | | | |
0-24 | 3r-%0+D0 , plant/soil concentration ratio, dimsnsionless | 5.800E-01 | 2.000E-O1 | BTE( 5,1]
D-234 | 3r¢-B0+D + beefflivestock-intakes ratic, (pCi/kgl/(pli/d) | 8.000E-02 | B.000E-02% | BIE( 5,Z2)
D-234 | 3r¢-B0+D » Eilkflivestock-intake ratio, (pCi/L)/J(pCifd] | 2.T00E-02 | 2.000E-02% | BIE( 5,2]

I | | |
D-5 | Bicaccumulation factors, fresh water, L/kg: | | |
D-5 | Co-€0 A | 2.000E+02 | 3.000E+02 | BIOERC( 1,1)
D-5 | Co-€0 A | 2.000E+02 | 2.000E+02 | BIOERC( 1,2)
o-5 | | | |
0D-5 | C=-124 s fish | 2.000E+02 | 2.000E+02 | BIOFRCE 2,1)
D-5 | C=-134 . crustaces snd mollusks | 1.000E+02 | 1.000E+02 | BIOERCE 2,2)
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

EEIBAD, Ver=iom 7.0 T Limat = 320 e 6:25 [Dage 2
Summary : Zion Jubsurface Sodl &4, 500
File - C:AZBE3RAD FRAMTLYWRESRADNT .0\UI3ZFFILES\EZION SUBJURFACE 30IL DOGL.BAD

Dose Conrersion Factor (mnd Balated] Darsmstsr Summar

{comtina=d]

Library: Subsurface Soil DOGL 120614 Flus FGER 11

Current Basz Darsmster

Farameter Valu=f Came® Hame

I

I

f
0-5 | C=-137+D , fis=h 2.0D0E+D02 | 2 02 | BIOFAC 1
C-3 | C=-137+D , crustacesa and mollusks 1. 12 1 a2 BIOFAC r
0-5 |
0-5 | Hi-€2 » Fimh 1. 1 2 EIOFAC 4,1
C-3 | H=-£€3 y crostacea and mollusks 1. 1 Z BIOFAC 4,2
0-5 |
0-5 | Sc-50+D » Fimh E. 1 EIOFAC 5.1
0-5 | Sr-50+D ¢ crustacea and mollusks 1.D00E+D 1 z EIOFAC 5,2

1

$For DCFL (3omx] omly, factors are for i ite depth & mrea. Sea ETFG table in Ground Dathwey of Detsiled Baport.

‘Base Came mesns Defauolt.lib w'o Associate Waclide conmtributions.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

18 &% Dage &

SEI0H TIETRCT JTIL DO8L.FAD

iz Fazmms=#sz Suzwacy

dAanu dezrater Ustma.s ||
T | Zmea n® rrremiTacsd orme pisd | 1 |
F1l Thizkrisas 22 corempiracsd =zone 1) | Z_CalZ+CD 2.0 |

Il Foaccier of contaxination thet im mdbmacced

- | Tl prarn™Frl i i f=r fTom fml | |
-l | Rs=- r —mdlarinn dAras " imir (wrensyr) |
wIl Time wirew pia-scenr of weteriel g |

L walvulali g
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Attachment 3 — RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011

for 64,500 m’ Contamination Area Revision 0
BEJRAL, Ver=iom 7.0 Ts Limit = 20 days 12/06/2012 16:49 Dage E]
Summary : Zion Subsurface Soil 64,500 m~2 (CF is -1) 120614
Fils = C-A\REIRAD FAMITYRESRADAT _0\T3ZRFILESWZICH SUB3TRFACE 30TL DOGL _RAD
Site-Specific Darameter Summary (comtinumed)

| | Tmer | | Used by DZSRAD | Daramstar
Menu | Parameter | Loput | Default | (If different from user input) | Hame

f ; ; ; f
R014 | Saturated cone hydraulic comductivity (m/fyr] | 2_BR0E+02 | 1.000E+DZ | -— | BC3Z
R014 | Saturated cone hydraulic gradient | 2.900E-02 | 2.000E-DZ | -— | HET
R014 | Saturated cone b parameter | not u=ad | 5.200E+00 | -— | B3Z
R014 | Water table drop rate {m/yr) | 0.0002+00 | 1.000E-02 | -— | VWT
R014 | Well pump intake depth {m below water table] | 3.300E+00 | 1.000Z+0L | -— | DWIEWT
B014 | Model: Hondispersion (HD] or Mass-Balance [(ME) | HD | HD | - | MoDEL
Ri14 | Well pumping rate [m**3/yr) | 2.250E+02 | 2.500Z+02 | — | W

I | | | I
ROLS | Wumker of unsatursted cone strata |1 |1 | -— | w3
RO1S | Un=at. some 1, thickness= [(m) | 2.6002+00 | 4.000E+00 | -— | Ei1)
RO1E | Un=at. some 1, =o0il density {g/cm**3] | 1.g00=+00 | 1.500E+00 | -— | DEMSUEZ (1)
RO1E | Un=at. some 1, tobal porosity | 3.5002-01 | 4.000E-DL | - | TDGE {1}
ROLS | Un=at. zome= 1, effectiwve porosity | 2.800E-01 | 2.000E-DL | -— | EDTZ {1
ROLS | Un=at. some= 1, field ceapacity | €.600E-02 | 2.D00E-DL | -— | FOUZ {1
ROLS | Un=at. sone= 1, scil-specific b parsmeter | 5.TOOE-OL | 5.200E+00 | -— | BOZ {1}
RO15S | Un=at. some 1, hypdraulic comductivity (mfyr] | 2.E802+02 | 1.000E+0L1 | -— | BCOUZ{1

I | | | I
RO1€ | Distribution comfficients for Co—£0 | | | |
RO1E | Conteminated zome (cm**3/q) | 1.161E+02 | 1.000Z+02 | — | DoWDeCt 1)
RO1E | Unsaturated zome 1 (mm**3/g) | 1.161E+02 | 1.000Z+02 | — | DoWDCOi 1,1)
RO1E | Saturated some {cm** /gl | 1.161E+02 | 1.000Z+02 | — | DCWDCS( 1)
ROL1E | Leach mase [/yc) | 0.000E+00 | 0.000E+00 | | ALERCH( 1)
RO1E | Solubility constent | 0.000E+00 | O.000Z+00 | | SOLUBE( 1)

I | | | I
ROlE | Distribution coefficients for Cs-134 | | | |
RO1E | Conteminated zome (cm**3/q) | £.150E+02 | 4.600Z+02 | — | DoWDeC 2
RO1E | Unsaturated zome 1 (mm**3/g) | £.150E+02 | 4.600Z+02 | — | DoWDCmi 2,1)
ROL1E |  Satursted zome [omtt3sgl | €.150Z+02 | 4.6002+0% | -— | DoWDCS( 2)
RO1E | Leach rase [/yc) | 0.000E+00 | O.000Z+00 | 2.893E-04 | ALZACH( 21
ROLE | Jolubility comstant | 0.o00Z+00 | O.000E+D0 | not used | SCLUEE( 2]

I | | | I
ROlE | Distributiom coefficients for Cs-137 | | | |
RO1E | Conteminated zome (cm**3/q) | £.150E+02 | 4.600Z+02 | — | DoWDeCi 2)
RO1E | Un=aturated zome 1 (mm*e3/g) | €.150Z+02 | 4.6002+0% | -— | DoWDCO( 2,11
RO1E | Saturated come [cm**3/g) | 6.150E+02 | 4.600Z+08 | — | DowWDCs( 2
ROLE | Leach zate (fyz) | 0.000E+00 | 0.000Z+00 | 2.893E-04 | ZIZACH( 3
RO1E | Solubility constant | 0.000E+00 | 0.000Z+00 | not nsed | SCLUBE( 2]

I | | | I
ROlE | Distribution coefficients for Wi-£2 | | | |
R016 | Conseminssed zome (omte3/g) | 6.Z00Z+0L | 1.000Z+08 | -— | DoWDCC 4
RO1E | Unsaturated zeme 1 {cm**3/g) | 6.200E+0L | 1.000Z+08 | — | DoWDCT( 4,11
ROLE | Saturated mone {c=**2/g] | €.2005+0L | 1.000E+02 | -— | oowDCa i 4)
RO1E | Leach rase [/yr) | 0.000E+00 | 0.000Z+00 | 2. BEEE-02 | ALEACH 4
RO1E | Solubility constant | 0.000E+00 | 0.000Z+00 | not nsed | SCLUBE( 4]

I | | | I
ROLE | Distribution coefficients for Sr-50 | | | |
RO1E | Conteminated zome (=m**2/q) | 2.2002+00 | 3.000Z+0L | — | DowpeC( S
ROLE | TUnssturated mome 1 (cm*#3/g) | 2.2005+00 | 3.000E+0L | -— | DoWDCU( S, 11
RO1E | Saturated some {cm** /gl | 2.300E+00 | 3.000Z+0L | — | DoWDCS | S
RO1E | Leach rase [/yr) | 0.000E+00 | 0.000Z+00 | 7. EL4E-0Z | ALEACH 5
RO1E | Solubility constant | 0.000E+00 | 0.000Z+00 | not nsed | SCLUBE( &I
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Attachment 3 — RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011

for 64,500 m’ Contamination Area Revision 0
BRE3PAD, Ver=iom 7.0 T Limit = 30 days 12706/2012 16:49 Dage [
Summary : Zion 3ubsurface Jodil 64,500 =2 (CF is -1) 120614
Fila @ C:WEE3RAD FRAMTLYWBESRADAT .0 T3ZRFILESYZION SOBSTAFACE 30IL DOGL.RAD
Site-Specific Parsmeter Summary [comtinued)

| | TUser | | TUsed by BISRAD | Darsmeter
Menu | Daramster | Input | Defmuls | (If different from user input) | Ham=

f ; ; ; f
R017 | Inhalation rate {m**3/yr] | 8.4002+02 | 8.400E+03 | — | IMERLR
R017 | Mass loading for ichalation {g/fm**3) | 2.250E-05 | 1.000E-D4 | -— | MLIME
RO17 | Exposure duratien | 3.000E+0L | 3.000Z+01 | — | ED
R017 | Shielding factor, inhalation | 5.500E-01 | 4.000E-OL | -— | sHF2
R017 | Shielding factor, external gamms | 4.000E-0L | 7.000E-DL | -— | sEFL
R017 | Fraction of time =pent indoors | €.2490E-01 | 5.000E-DL | -— | FIND
R017 | Fraction of tim= =pent outdoors (om site) | 1.240E-01 | 2.500E-0L1 | -— | FoTD
R017 | Shape factor flag, external gemma | 1.000E+00 | 1.000E+00 | »0 shows circular RRZA. | F3
R017 | Badii of shape factor array (used if F3 = -1): | | | |
RO17 | Cuter anmular radius {m}, ring L: | not used | 5.000E+0OL | -— | BAD BHREDE{ 1}
RO17T | Coter anrulsr radios ring 2: | not used | 7.07LE+OL | -— | RAD_SHRDE({ 2]
R017 | Cuter anrmlar radias ring 32: | not used | O.000E+DD | -— | RAD_SHEDE({ 2]
R017 | COuter anrular radiuas ring 4: | not used | O.000E+DD | -— | RAD_SHELE({ 4]
R017 | Outer anrumlar radiuas ring &: | not used | O.000E+DD | -— | RAD_SHELE{ 5)
RO17 | Cuter annular radius ring &: | not used | O.000E+0DD | -— | BAD SHREDE{ ]
RO17 | Cuter annular radius ring T: | not used | O.000E+0DD | -— | BAD BHREDE({ 7]
RO17 | Cuter annular radius ring B: | not used | O.000E+0DD | -— | BAD SHREDE{ 8]
RO17 | Cuter annular radius ring 8: | not used | O.000E+0DD | -— | BAD BHREDE{ 9]
ROLT | Cuoter anmular radios ring 10: | not us=d | | -— | RAD SHADE {10]
ROLT | Cuter anpular radias ring 1l: | not us=d | | -— | BAD SHADE{11)
RO17 | Cuter annulsr radios ring 12: | not us=d | | - | BAD SHADE{1Z)

I | | | I
R017 | Fractions of mnnular aress within ARER: | | | |
RO17 |  Ring 1 | not used | 1.000E+00 | — I AL 1)
RO17 |  Ring 2 | not wsed | 2.732E-01 | — I AL 2)
RO17 |  Ring 32 | not wsed | 0.000E+00 | — I AL 2
RO17 |  Ring 4 | not wsed | 0.000E+00 | — I AL 4)
R017 |  Ring 5 | not wsed | 0.000E+00 | — I AN
RO17 | Ring € | mot used | 0.000Z+00 | — [ AL €
RO17 | Ring 7 | not used | O.000Z+00 | -— [ AL T
RO17 | Ting 8 | not used | 0.000Z+00 | — [ AL )
R017 | Ting & | mot used | 0.000Z+00 | -— I AL B
RO17 |  Hing 10 | not wsed | 0.000E+00 | — I A (10)
RO17 | Ring 11 | not wsed | 0.000E+00 | — | FRACA{11)
RO17 |  Ring 12 | not wsed | 0.000E+00 | — | FRACA[1Z)

I | | | I
R018 | Fruits, wegetable=s and grain consomption {(kg/yr) | 1.120E+02 | 1.600E+D2 | -— | DIET{1}
R018 | Leafy wegetable consumption {kg/yr) | 2.140E+01 | 1.400E+0L1 | -— | DIET{2}
RO1E | Milk comsumption {L/vE] | 2.220E+02 | 9.Z00Z+0L | -— | DIZTTi21
R0l8 | Meat and poultry consumption {(kg/yr) | €.510E+01 | €.200E+0L | -— | DIET{4}
RO18 | Fish consumption {(kg/yr) | not used | 5.400E+00 | -— | DIET(S}
RO18 | Cther seafood consumption (kgfyT) | not usad | 5.000E-0OL | -— | DIET{&]
RO18 | S0il ingestion race (g/yr] | 1.620E+01L | 2.650E+0L1 | -— | soIL
R018 | Crinking water incake (L/yr) | 4.7TB0E+02 | 5.1O00E+0Z | -— | DWI
RO18 | Contemination fractiom of drinking water | 1.000E+00 | 1.000E+00 | -— | FOW
R018 | Contemination fraction of household water | not used | 1.000E+0D | -— | W
RO18 | Contemination fraction of livestock water | 1.000E+00 | 1.000E+00 | -— | FIW
R018 | Contemination £ of irrigation water | 1.000E+00 | 1.000E+0D | -— | FIRG
R0l8 | Contemination £ of aguatic food | not used | 5.000E-DL | -— | FRE
R018 | Contemination fraction of plant food -1 -1 | 0_S00E+00 | FOLRNT
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

RESRAD, Ver=ion 7.0 T Limit = 30 days 12/06/2014 16:429 Dage

Summary : Zion 3ubsurface Sodil 64,500 m*2 (CF is -1) 120614
File : C:WREIRAD FAMILERESRADAT .0\USZFFILESWEZICH SUBIURFACE 30IL DOGL.RAD

Site-Specific DParsmeter Summary [continmed)

Oser Umed by BEZERED Darsmstar
Meng Darsmstsr Inpat D=fmualt ({If different from user input) Hamms
RO18 Contamination fraction of meat 0.100E+DL FMEAT

Contamination fraction of milk 0.100E+0L

2 _B0E+DL

-SZ0E+01

& .EBO0E+OL
5 .S00E+0L
5 .D00E+0L
1_G00E+0DZ

LFIS
LFIG
IWIS
IHIG

Livestock fodder intake for meat (kg/dayl

m

Livestock fodder intake for milk (kg/dayl
5. DE0E+0L

-DOOE+DL

Livestock water intake for meat (LS day)

m

Livestock water intakes for milk (L/day)

ROLE Livestock =oil intake (kg/day] 5.000E-D1 5.000E-DL -— 131
ROLE Mm==s lpoading for foliar deposition {g/m**2] 4 _DOOE-D4 1_D0O0E-D% -— MLFD
ROLE Depth of =o0il mixing layer (m) 2. 200E-D1 1_S00E-DL -— |

1_Z220E+0DD
1 _DO0E+DD

%_D00E-OL
1 _DO00E+DD
1 _DO00E+DD
1 _D00E+00
1 _DO0E+D0

CROO0T
Fye i
EWEE
FEHLE
FEHIR

Depth of roots (=)

Drinking water £raction from ground water
not used
1_000E+DD
1_DO0E+DD

Household water fraction from ground water
Livestock water fraction from ground water

Irrigation fraction from ground water

8 | Wet weight crop yi=ld for Hom-Leafy (kg/m**2) 1. TS0E+DD -—
85 | Wet weight crop yield for Leafy (kg/m**Z) 2 _S00E+DD -——
35 | Wet weight crop yield for Fodder (kg/m**Z}) 1. S900E+DD -—
85 | Growing Jeason for NHon-Leafy (yeazrs) 2 .460E-DL1 -—
85 | Growing Jeason for Leafy [years] 1.230E-01 -—
35 | Growing Jeason for Fodder [years=] 8 _Z00E-D2 -—
=] -

1 _DO0E+DD
1 _DO0E+DD
3 _S00E-D1
3 _S00E-D1
3 _S00E-D1
3 _S00E-D1
5 .BO0E-D1
3 _S00E-D1
3 .200E+01

1 _DO00E+DD
1 _DO00E+DD

Iranslocation Factor for Leafy

Iranslocation Factor for Fodder

o
(K1}

o
(K1}

Dry Foliar Interception Fraction for HNon-Leafy

o
(K1}

Dry Foliar Interception Fraction for Leafy

o
(K1}

Dry Foliar Interception Fraction for Fodder

o
(K1}

Fet Foliar Interception Fraction for Non-Leafy

o
(K1}

Wet Foliar Interception Fraction for Leafy

o
(K1}

Fet Foliar Interception Fraction for Fodder

o
(K1}

Weathering Remcwal Constant for Vegetation

C-12 concentration in water {g/om**2] not u=med

K]
i
i

not weed

]
i
i

C-12 concentration in contaminated sozl {g/g)

not umed

]
i
s

Fraction of vegeatation carbom from soil

not wmed

]
i
i

Fraction of vegetation carbom from air

not weed

]
i
ol

C-14 evasion layer thickness in soil [(m)

C-14 svamion flox rate from =oil (1l ==c) not amed

]
i
ol

C-12 =vasion flux rat= from =oil (1l ==c) not amed

]
i
sl

not used

K]
i
s

Fraction of grain in beef cattle feed

not used

K]
i
s

ppRRRERE PERPERPERERCERCRE BERE .
o ]

Fraction of grain in milk cow feed

SI0R
SI0R
SI0R
SI0R
SI0R
SI0R
SI0R

Storage times of contaminated foodstuffs (days):

1_400E+01
1_DO0E+DD
1_DO0E+DD
1_DO0E+DD
Fi=h | 7.000E+DD

Fruits, non-leafy vegetables, and grain 400E+0DL
Leafy vegetables

Milk

1.

1 _DO00E+DD
1 _DO00E+DD
2 _DODE+DL

| |
| |
; ;
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Iran=location Factor for Hon-Leafy | 1.000E-01 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Meat and poultry | |
|

T .D00E+DD

Crustaces and mollusks | 7-000E+00 | 7.000E+0DD
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

[ —
ERE3FAD, W

Summary -

File : E:A\R

ZI0H SUBSURFACE 30IL DOGL.BAD

Site-Specific Darameter Summary (conbinoed)

TUser Used by BESEAD

DParsmstar Input Defaalt ({If different from user input)

|
|
i
02 | Well water 1.
|
|
|

SToR Jurface water 1. -—
SICR Livestock fodder q. -— STOR. T(5
ROZ21 | vickness of building foundation (m] not used -—

R0Z1 | Bulk density of building foundmtion [g/cm*¥2) not us
R0Z1 | Total porosity of the cover material not s

Total porosity of the building foundmtion not us

Volumstric water contant of the cover material not uwmed -—
Volumetric water content of the foundation not used -—

=ion coeff:

im 2 _DO0E-D DIFCV
in foundstion material not umed 3 . DOOE-DT -— LIFFL
in contaminsted mone sozl not wmed 2 _DODE-D& -—— DIFCZ
Rmdon wvertical dimension of miming {m] not uwmed 2 _DOOE+DD -— HMIX
Imrerage building air exchange rate {l/hr) not used -— REXG
the building {roaom) (=] not umed -—= BHEM
interior area factor not used -— FAI
not used -— DMFL

EMIHL (1)
EMRMR (2}

power of Bn-ZZ2 gas not wmed

power of Bn-2Z0 gas not uwmed

aph 1 time points 512 -— -— HDTS
Hayimmm nuomber of integration points for dose 17 -— -— LiMax
Hmyimm number of integratiom points for risk 17 -— -— EMARX

H
o
E]
I
i
"
[
[

.

Is
|

a
|
1
1

Summary of Dathway 3elections

Fathway Uzer Selection

1 — =xternal gamms actite
2 — iphalstion {w/o radon) actiie
2 — plant ingestion ctire

4 — meat ingestion

§ = mguatic foods suppresssd

mctite

actiire

— =pil ingestion

8 — radom suppres=sd

actiire

I
I
T
I
I
I
I
5 — milk ingestion | active
I
I
I
I
Find peak pathway doses |
I
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

a

Contaminated Zons Dimsnsions Initiml Soil Concentrations, plifg

Area: §4500.00 square meters Co—60 1. DDOE+DD
Thickness: L.00 meters C=-124 1.00
Cover Depth: 0.00 meters C=-127 1.00

Hi-g2 1.00

W b
LU O |
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

2103

Total Dose Contributions TDO3

ipl

Ground Inhalation

fyr fract. mrem/ yE

0.245%7

[N v

=

Total Dose Contribut: for Individuml Radi Dathways (pl

A= mrem/y =

ctiocn of Total Do=e &t © =

and Fra

Water Dependent Dathways

HWater Fish Radon Dlant Heat Milk All Datchway=*
Badio—
Huclide mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract mren/yr fract
Co—€0 0

“*3um of all water independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

BEEJZAD, Ver=ion

Zion

Summary

File L DOGL.BAD

i Dathway= {pl

Ground Inhalation Radon Dlant Heat Milk Soil

Huclids mren/yr fract. mren/yr fract. mren/yr fract. mrem/yr Ermct. mren/yr fract. mren/yr fract. mren/yr fract.

0.2532

0.0045 3.

51 1.31EE-05 D.0000 O.DDDE+O0Q D.00OD 4.822E+00 D.246E Z.216E+00 D.1134 4.191E+00 0.2145 3.494E-03 0.0002

Total Dose Contributions TDO3Z{i,p,t) for Individusl Radionuclides {i] and Pathways {p]

A= mrem/yr and Fraction of Total Dose At £ = 1.000E+D0 years

Watar Depandsnt Dathways

Water Radon Dlant Heat All Dathway=*

Total 0.000E+Q0 D.000D O.OJ0DE+QQ D.0000 O.JDDE+00 O.0000 O.ODDE+Q0 O.0000 O.ODDDE+QD D.0OQDD O.DDOE+DD O.0000 1.954E+01 10000

*3um of ml]l water indepsndent and depsndent pathways.
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TSD-14-011
Revision 0

Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 m’ Contamination Area

o~ ITmA DT

File

DCGL.RAD

FILESN\ZION SUB3UAFACE 30IL

ipl

A= mrem/yr and Fraction of Total Dose At & = 3.

fater Independent Dathways excludes radon]

nhalation Heat Milk 2o

(7]
H
Q
K
(="
i

=

Total

& 0D.2042 1 0.0 0 d 0.0 2 .886E+00 1.723E+00 D.1145% 3 0.2208 2.T744E-02 0.0

Total Dose Contributions Zli,prt] for Individual Badionuclides and Dathways

A= mrem/yr and Fraction of Total Dose At & = 3.

Water Dependsnt Dathways

Hater Fish Radon Dlant Heat Milk All Dachways*
mrem/yr fract. mrem/yr fract. mremn/yr fract mrem/yr fract. mrem/yr fract mren/yr fract mren/yr fract

Total

“*3um of

0.000E+00 O.0000 O.00DE+QQ D.00O00 O.ODDE+QQ O.0000 O.QDOE+OO0 D.0000 O.OJ0DE+QQ0 D.0000 O.DDOE+QD O.0000 1.4598E+01 1.0000

all water independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

RE3BAD,
Summary

File

Version

1 4

ZI0N SUB3UAFACE 30IL DOGL.RAD

Total Dose i Dathways (pl

Grourd Inhalation Padon Dlant Mamt Milk

‘v fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr frackt.

Total Dose Contributions TDO i,prt] for Individuaml Radionuclides {i] and DPathway= {pl

A= mrem/yr and Fraction of Total Dose At & = 1.000E+]l years

Water Dependsnt Dathways

Hater Fish Radon Dlant He=at Milk

1.443E-03 0

All Dachways*

all water independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

o~ ITmA DT

File

AFILESNZION SUB3UAFACE 30IL DOGL.RAD

Total Dose Contributions TDO3Z(i,p,.t) i Dathways (pl

A= mrem/yr and Fraction of Total Dose At & = 3.

fater Independent Dathways excludes radon]

Grourd Inhalation Padon Dlant Mams Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr frackt.

Fa

&
i
Y
[

0.0000 0 0 2.215%E-01 D.076E S5.1ZTE-02 D.0177 1
Total 7 0.2527 @.255E-07 0.0 0 d 0.0 2.2TSE-01 D0.1134 2.504E-01 D.1005 S.1 0.1781 0.4

Total Dose Contributions TDO3Z (i,p,t)] for Individual Badionuclides {i] and Dathways (pl

A= mrem/yr and Fraction of Total Dose At & = 3.

Water Dependsnt Dathways

Hater Fish Radon Dlant Heat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr frackt.

Total

“*3um of

0. VUIE-UL U_ULal 1.2 E-4L U

all water independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

ERFILESZIOH SUBSURFACE 30IL DCGL.EAD

Total Dose Comtributions TDOSZ{i,p,t] for Individusl Rsdionuclides (i} and Dathways (p]

and Fraction of Total Doss At & = 1_000E+02 years

A= mrem/y

Water Indspendent Dathways {Inhalation sxcludss radon]

Ground Inhalation Radon Dlant Heat

fvr fract.

i
(L]
i
=
[
.
a
m
w

P
T

o
g
|
m
[

[

[
H
i
w
(%]
o

Total 1

0.1242 7.

i,prt] for Individual Radi {2] and Dathway=s (pl

tion of Total Dose Rt & =

years

Water Dependent Dathways

Water Fish Radon Flant Heat Milk All Pathways*

-
o
n
i
|
B
i
i
f

|;-;
H
H
[}
b
o
B
f

i
H
H
[}
i
(13
i
f

i
H
H
i
i
o
i
f

w
H
H
[}
il
o
B
f

"
Hh
H
[}
i
o
2]
2l
!

L
i
H
H
[
I
a
]
4
!

L]

1
H
H
i
i
o

Total 6.3BDE-D02 D.13%5 O.0DDE+00 0.0000 O.QDDE+0Q D.00OD 2.1DEE-03 D.00%2 S5.53TE-03 D.0164 1.066E-0Z 0.0317 3.366E-0L 1.0000

“*3um of all water independent =nd dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors
for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

o~ ITmA DT

File

S0IL DOGL

ZRFILESNEZION STUB3URFACE -BAD

{1] arnd Dathways (p]

2 yemars

. lation excludes radon)

ot
1]
H
=
H
£
i

L]
i
.
I
H
u
i
g
£
i

L]
[

Ground Inhalation Heat

fract.

[Fmdic—

haclide

1.161E-03 0.413T7 2.4€9E-0% 0.0000 O.000E+DQ 0.0000 1.51EE-04 0.0€832 2.0T73E-04 0.10%5 1.145E-02 0.40Bl1 1.0E1E-06 0.0004
Total Dose Contributi irprtl i Dathways (pl
i tion of Total Dose At & =
Water Dependent Pathways
Hater Radon Dlant Heat All Dachways*
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr frackt. mren/yr fract

Total

“*3um of

all water

S541E-11 0.0000 O.OJ0DE+QQ D0.0000 O.DDDE+Q0 O.0000 4.161E-12 0.0000 7.413E-12 D.0000 1.42TE-11 0.0000

independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

RE3SRAD,

Summary :

File

Total Dose C Dathways (pl

Milk Soil
Radio-—
Huclide mzem/iv mrem e -= mrem e -=
Huclide mr ¥ . mE ¥ . I ¥ . I ¥ . mE ¥ .  moem, yr fract. mrem yr fract.

Sr-5
Total 0og0 E+ oo E+
Total Dose T 1 1 =1 1 Badionu i {1] and Dathways (p]
Water Dependsnt Dathways
Hater Radon Dlant He=at Milk All Dachways*
Huclide mrem/yr £ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr frackt. mren/yr frackt.

Total 6. TE0E-07 3288 E+ E+ Q0a0 Z.73TE-048 133 3.€35E-08 176 1.3Z0E-06 €402 2.D61E-06 1.0000

“*3um of all water independent and dependent pathways.
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Attachment 3 —- RESRAD Run to Determine Subsurface Soil Area Factors TSD-14-011
for 64,500 m’ Contamination Area Revision 0

STESURFACE 30IL DOGL_RAD

Dose/Jource Batios Summed Owver A1l Pathways

Parent and Progeny Principal Badionoclide Contributions Indicated

PDroduct Thread

{3 Fraction 0.DDOE+DD 1. O0J0E+01 1.000Z+0Z 3.000E+DZ 1.0D0E+03
Co~€0 Co-&1 1 _DO00E+00 6.329E+00 5 0 4.262E+00 1.694E+00 1 1.1952-05 4 0.000E+0d
C=-134 C=-134 1 _DO0E+DD  4.E0SE+D0 2.432E+00 1.751E+D0 1.661E-Q0L 1_GASE-04 1.16G5E-12 5 SE-d44 O0DE+00
C=-13T+0 C=-137+D 1. DO0E+DD 2.694E+00 2.€31E+00 Z.S07E+00 2.1Z0E+00 1.312E+00 Z.44€E-01 1.973E-D2 0.00DE+O0
Hi-£3 Hi-&3 1 _DO0E+DD 2.65T7E-02 2.62EE-02 Z_570E-DZ 2.3TEE-02 1.8GSE-02 B.610E-02 B.2TEE-04 Z.061E-0€
Sr-50+D Sr-90+D 1 _DO0E+DD  8.T44E+00 7.%03E+00 &6.448E+00 3.1 0 1.43TE+00 B.343E-02 1.117E-10 O.0DDE+O0
The DSR ludes contributions from assocciated
Huaclid=

(i = O00E+00 L 0IE+00 2 _000E+00 1 000E+01 3. 000E+01 1_00QE+02 & 00E+02 1_000E+0

at

snd at

Muclide Initiml tamin D3R {i,tmin) G(i,tmin] DSR(i,tmax] &{i,tmax]
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Attachment 3 — RESRAD Run to Determine Subsurface Soil Area Factors

for 64,500 m’ Contamination Area

TSD-14-011
Revision 0

BESPALD, Ver

Summary -

Fil=

L2 1g6:49

Fage L%

(3 i) = 1.000E+02 2.000E+02 1.000E+03
Co~€ Co-6 1 _DO0E+DD 6.32Z5E+00 5.548E+00 2. 2€XE+ G945+ 1.214E-01 1 0. DO0E+DD
C=-134 (C=-132 1.000E+00 4_305E+ 3.42ZE+00 1.751E+ 1_661E-01 1.9E5E-04 1_1€5E-14 0.000E+ 0 . D00E+00
C=-13T7 C=-127 1.000E+DD 2 _@94E+00 2. 621E+00 Z_S0TE+ 2 120E+ 1.212E+ Z_44gE-01 1.975E-02 0._DO00E+DD
Hi-g3 Hi-63 1. DO0E+0D Z2_637E-02 2.6268E-02 Z_5T0E-02 Z_2T76EZ-D2 1.ESSE- 8.61 4 2 _0E1lE-DE
Sr-5 3-8 1 _DO0E+DD E.T24E+ T7.902E+00 §.44EE+00 2.164E+00 1.437E+ §.343E-02 1.117E-10 O .000E+DD
THF{i)] im the thread fraction of the parsnt noclide.

1 Nuclide Soil Concentration
and Eranch Fraction Indicated
TEF(i 33,8, pCifg
= 0 I+ 1.000E+00 2.000E+00 1.000EZ+01 2.000E+31 1.O00E+02 2.000Z+02 1.000E+02
Co—-€ Co—6 1. DO0E+DD L I+ B 6.73TE-01 2Z.681E-01 1.527E-Q2 1.51TE-0€ T7.044E-18 0.000E+D0
C=-134 (C=-132 1.000E+00 1 I+ 7.146E-01 2_£50E-01 2.474E-02 4.183E-05 2 1. 682E-44 0._000E+00
C=z-13T7 C=-137 1.000E+DD L I+ 5.TTOE-QL 9.326E-01 T.924E-01 4.59TEE-QLl 3.763E-02 9.304E-0% 7.BG4E-1L

L T+ 5.803E-01L 5.710E-01 S9_.0&7E-D1 7.454E-01 2.75€E-01
1 T+ 5.046E-01 7.403E-01 2_.671E-01 4.946E-02 2_442E-05

SETE-05
043244

RE3CALC

I
in
o
b
i®
ot
)
]
(L]
]
n
i
4
I

E¥E execution time

ction of the parsnt nuoclide.

= 1.72 seconds
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ATTACHMENT 4

Summary of RESRAD Runs Used to Determine Area Factors for Remaining Subsurface Soil
Contamination Areas
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

|

12706/2014 16:25 Dage 1

RESRAD Run Page 18 for
0.01 m? Contamination Area

ICH STUBSURAFACE 30IL DOGL.RAD

Dose/3ource Ratios Summed Ower Rl1 Dathways

Darent and Progeny Drincipal Radionuclide Conmtributions Indicated

Darant Droduoce Thresd

i [ Fraction 0.000E+HDD 1 ODOE+DZ 1.000E+03
Co—£0 Co-a 1.000E+DD S5.TTEE-02 5.066E-03 2.693E-02 1.549E-02 1.113E-04 1.108E-D8 4.068E-Z0 O.0DDE+OL
C=-134 C=-134 1.000E+00 3.154E-03 Z_254FE-03 1_151E-02 1.0896E-04 1_32PE-07 E_0TAE-18 O0.0D0OE+DD O.000E+0d
Ca-13T7+D Cs-1374D 1.000E4+00 1.221E-02 1.2%0E-03 1.Z22E-02 1.046E-02 6.571E-04 1.Z859E-04 1.Z2Z8E-DE O.0D0E+O0
[H2-£3 Hi-63 1.000E4+D0 5.146E-0E 5.090E-08 4.980E-08 4.6LZE-0E 2.702E-08 1.710E-08 1.TEZE-DS 1.903E-12
Sr-00+D Sr-904D 1.000E4+D0 €.024E-05 5.444E-05 4_444E-05 2Z.1BSE-05 Z.0%4E-05 1.687E-D8 Z.Z26E-1T7 0.0D0E+O]
The DSR includes contribution= from asscciated (half-life £ 30 day=] daughters.

S3ingle Hadionuclide Soil Guidelines Gi(i,t) in pli/g
Basic Radiation Dose Limit = 2Z.500E+01 mrem/yr
[Huclide
(1 = D.000E+00 1. 000E+00 2 . 000E+00 1_000E+01 2.000E+01 1.000E+02 2.000E+02 1. 00DE+0

Co—E0 4 4 _S935E+02 6.422E+02 1_614E+04 2 . Z4€E+05 2
C=-134 T 1_105E+04 2_172E+04 2 _ZBZE+05 1.851E+08 *1
C=-137 1 1_938E+04 2 2 _285E+04 2 .805E+04 1
[Hi-£3 4 4 _S911F+048 5 5_420E+048 &_TS1E+08 1
Sr— 00 4 4 _S02E+05 5 1_144E+06 1_1%4E+06 1

ide Soil Guidelines G{i,t) in pCifg

. single radionuclide soil guideline

and at tmax = time

tmin D3R (i, tmin) Gli,tmin] DSR(i,tmax] G{i,tmax)

(U ELE LR, R =]
S ANELT :
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area
Factors for Remaining Subsurface Soil Contamination Areas

TSD 14-011
Revision 0

EESPAD, Versionm 7

Summary

|

i STB3TR

m
ACE 30TIL DOGL

File -RAD

RESRAD Run Page 18 for
0.03 m? Contamination Area

Dose/

Source Hatios Summed Cwer 11 Patchways

Parent and Progeny Principal Radionuclide Contributioms Indicated

Darent

DDE+03

Co-£0 Co-G0 1 00 1.T733E-02 1 .335E-04 2.323E-08 1.ZZ0E-1% 0.0DDE+00
C=-134 C=-134 1 00 5.461E-03 6.7€1E-03 23.453E-02 3.2ZETE-04 3.966E-07 Z.4Z2E-17 J.000Z+D0 0.0D0DE+00
C=a-13T7+D Cs-137+D 1 o 3.96ZE-03 3.871E-03 2.695E-03 3.139E-03 1.571E-03 2.8967E-D%2 3.6E3E-06 0.0J00E+Q0
Hz-£3 Hi-63 1 o 1.345E-0T7 1.330E-07 1.300E-07 1.Z0D3E-O07 9.624E-08 4.380Z-D3 4.2Z91E-09 5.7Z1E-12
Sr-50+D Sr-20+D 1 0 1.768E-04 1_55TE-04 1.304E-04 €.409E-05 &€.26ZE-05 5.043Z-D8 €.6T4E-1T 0.000E+00
The DSE includes contributions from associsted (half-life £ 20 days] dawnghters

t= 0 2.000E+02 1.000E+03
Co-£0 1 *1.113E+15 *~1.113E=15
C=-134 2z ¥*1.Z83E+15 “1.ZB3E=1S
Cm=-13T 6 6.TBEE+DE *9.553E+13
Hi-£3 1 S.H2TE+08 2.37T0E+12
Sr-50 1 *1.26EE+12 *1.3EGEE=<1l4

bR
mDE =

LY

pecific mctiwi

Surmmad Dose/Source Batios DI3R (i, %)

and Zingle Badionuclide Soil Guidelin

at tmin = time of minimmm =single radiom
and at tmax = time of maximam total dose = D.000E+00 ypears

Huclide Initiml tmin DR {i,t=in) Gli,tmin) DSR[i,tmax] G{i,tmax]
(1) (pCifg) {ymars] [pCifg] pC2/q)
Co— &1 1. DDOE+D] 0 . DO0E+D 1.733E-02 1.442E+0 1.733E-02 1.442E+03
Ca-134 1.0DDE+00 0 . DOOE+DD 9.4€1E-03 2Z.643E+02 O_461E-D2 2._6423E+02
Ca-13T7 1.0DDE+00 0 . DOOE+DD 2.962E-03 &6.210E+02 2.962E-02 €.310E+D3
Hi-€3 1. DDDE+0] 0 . DOOE+DD 1.345E-07 1.859E+08 1.245E-07 1._E59E+DE
Sr—-5] 1. DDDE+0] 0 . DOOE+DD 1.76EE-04 1.414E+03 1.7T6BE-D4 1._.414E+D5
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

EE3SFAD, Versiom 7.0 T Limit = 30 days 12/06/20l4 16:2Z22 Dage LE

Summary

Filas

Darent

Zipn Jub=urface

RESRAD Run Page 18 for
1 SUBSURFACE 30IL ICEL.BAD | ().] m’ Contamination Area

- ML DEETAT

E3RAD F

Dose/3curce Batios Summed Over All Dathways

Darent and Drogeny Drincipal Radionuclide Contributioms Indicated

Droduct aread D3RI(J.t) At Time in YTears {mrem/yT] /|

i) (31 Fractiom J.0D0E+30 1.000E+00 2.000Z+00 1.0DOE+D1 23.000E+01 1.000E+02 3.000E+DZ 1.0J0DE+03
Co=E1 Co=-&0 1_D00Z+D0D 5.TTEE-0Z S5.0€5E-02 2.893E-0Z 1.54%9E-0Z 1.113E-03 1.108E-07 4.068E-1% 0.00DDE+00
Cs-134 Cs-134 1_0D00EZ+D0 3.152E-0Z Z.254E-02 1.151E-0Z 1.086E-02 L.322E-0€ E.073E-17 J.0D0E+DD O.00DE:0D
Ca-137+0 Cs=-137+0 1.000E+D0 1.321E-02 1.2%0E-02 1.232E-02 1.046E-02 6.571E-03 1.285Z-03 1.228E-D5 0.00D0E+Q7
Hi-£3 Hi-63 1.000EZ+D0 4.Z17E-Q7 4.170E-07 4.078E-07 3.TTOE-OT 3 1.361E-07 1.290Z-DF 1.514E-11
Sr-50+D Sr-90+D 1_0D00E+DD 5.E39E-04 5.27TE-04 4.308BE-04 Z.11TE-04 Z.0EEE-04 1.680Z-07 Z.ZZZE-16 0.00DE+00
The DER includes contributions from associated (half-life £ 30 days] daunghters.

i =0 2.000E+02  1.000E+03

.
’

[CR IS
m

m

(5]

1

|t

s

e

i

i

I

a

%

1

i

s

At specific activity limic

time of m am d 1 guidelipe

and at tmax = time of mawimm 0.000E+00 ipmars

1. 0 D 2.153E-02 'T.92ZBE+02 3.153E-D2 7.928E+D2
1 0 0 1.321E-02 1.853E+03 L.3Z1E-D2 E93E+D3
1. 0D0DE+Q0 0.DO0E+D 4.21TE-07 S5.9Z8E+07 4.Z17E-D7 5.9Z8E+DT
1. 0DDE+Q] O . DO0E+DD 5.835E-04 4_Z81E+04 ©5.835%5-0¢ 4._Z81E+D4
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TSD 14-011
Revision 0

Attachment 4 — Summary of RESRAD Runs Used to Determine Area
Factors for Remaining Subsurface Soil Contamination Areas

BESZAD, Ver
Summary

Fils

Darant

[

=ion 7 Dage

RESRAD Run Page 18 for
0.3 m* Contamination Area

i SUB3UAFACE 30IL DOGL.BAD

Surmmed Owver

Dose/3ource Ratios

Ell Dathways
Darent and Progeny Drincipal Badionuclide Contributions Indicated

Product Thread

i) (3 Fraction .DDOE+DD 1.000E+00 3.000E+ 1 1.000E+02 3.000E+02 1.00D0E+03
Co-£0 Co-60 1.000E+00 1.733E-01 1.520E-01 1 1 4.647E-02 2.335E-03 2.323E-07 1.Z220E-1E 0.0D0E=+D
C=-134 C=-134 1.000Z+00 ©5.460E-02 6.7€1E-02 2.453E-02 3.ZETE-02 3.5EEE-0€ Z.422E-16 1.401E-45 0.000E+D
Ca-13T7+D Cs-137+D 1.0D00E+DD 3.96ZE-0Z 23.871E-02 2.695E-0Z 3.139E-0Z 1.%71E-02 2.967E-03 3.6E3E-DS 0.J0DE+D
Hi-£3 Hi-63 1.000E+DD 1.239E-06 1.225E-0€ 1.198E-06 1.10TE-06 8.835E-07 23.935E-07 3.T33E-DE 5.7T4E-11
Sr-50+D Sr-30+D 1.000E+00 1.747E-03 1.57EE-03 1.28BE-D3 €.322ZE-04 6.274E-04 5.051E-07 €.6E0E-16 0.00DE+Q

5

Huclide

ludes comtributions from sssocisted (half-life < 320

. 242E+02
. G43E+02
.A1IE+02

.431E+04

at
and at
Huzlidse In

(i) p

activity 1

Summad Dose/Source Batics DER{i,t) ir

and 3ingle Radionuclide Soil Guidelin

Eman

{1, Gmax)

iciml

Cifg) {pC/g]

Co— 61
C=-134
C5-137
Hi-€3

Sr-50

1.733E-01

J4AFT+OT

- GE3AE+02

1.431E+04
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

T = 12/06/200l4 16:19 Dage 1E

Zipn 3ubsurface Soil 1.0 m

File = C:WRESSAD FAMILIBE

g1z RESRAD Run Page 18 for
z { SUBSURAFACE 30IL DOGL.RAD 1 m? Contamination Area

Dose/3ource Ratios Surmed Owver R11 Dathways

Darent and Drogeny Drincipal Radionuclide Contributions Indicated

i [ Fraction 0.000E+Q30 1.000E+00 3.000Z+00 1.000E+D1 QO0E+01 1.000Z+0Z 3.000E+0Z 1.00DE+03
Co-€0 Co-61 1.000E+D0  5.TTT7E-01 5.0€5E-01 2.8982ZE-D1 1.549E-01 1.113E-02 1.107E-06 4.067E-1E 0.0J0DE+Q]
C=-134 C=-134 1.000E+D0 3.153E-01 2.253E-01 1.151E-01 1.0 1.322E-035 BE.072E-16 5.605E-45 0.0J00E+Q]
Cm=13T+D Cs=-13T7+D 1.000Z+D0 1.320E-01 1.280DE-01 1.231E-01 1.046E-01 &.570E-0Z 1.285Z-02 1.2Z7E-D4 0.J0DE+Q]
Hi-£3 Hi-63 1.000E+00 4.096E-06 £.051E-0€ 3.960Z-06 3.660E-06 Z.521E-0€ 1.315E-06 1.226E-0T7 1.545E-11
Sr-504D Sr-90+D 1.0DO0E+DD  5.ELSE-03 4_Z290E-02 2.108E-03 2.10ZE-03 1.693E-06 Z.238E-15 0.000E+D0
The DER includes contributions from assccimted (half-life £ 30 days] daughtars.

Jingle Radionuclide Soil Guidelines Gi{i,t] in plilg
Basic Badiation Dose Limit = 2

Huclids

i t= D.000E+00 1 .000E+00 2. 000E+00 1. 000E+01 3.000E+01 L.ODJE+0DZ  3.000E+02 1. 000E+03
Co-€0 4.327TE+01l  4.93€E+01 E.423E+01 614E+02 2.Z4€E+03 2.Z5BE+07 *1l.113E+15 *1.113E+lS
Cs-134 T.S2GE+0L  L.L10OSE+0Z 2. 1TZE+DZ  Z.ZBAZE+0 1_851E+D6 *1.ZB3E+15 “1.Z83E+15 *1_283E:LlS
C=-137 1.853E+0Z  1.938E+02 Z2_.030E+0Z  Z.38GE+02 3 .005E+02 1. S40E+D Z.037E+05 *B.553E+13
Hi-£3 6. 103E+D& 5. 1T72E+D6 6.31ZE+D&  6.930E+0& E.SE0E+D& L.S01E+07  Z.035E+08 1.ZB5E+11
Sr-50 4. ZGEE+02  4.737E+03 S.82Z8E+D3  1.13€E+04 L.185E+04 L.aTTE+0T *l.36EE+14 1.3€6E+14
At specific activity limit

Summed Dose/Source Eatios D3 t) in [(mrem/yr) f{pCifg

and 3ingle Badionuclide Soil Guidelines Gli,t) in pCifg

at tmin = time of minimam =single radioruclide smoil guideline

and at tmAax = time

Huclide Initiml tmmin DR {i,tmain) G(i,tmin} DER(i,tmax] G{i,tmax)

(i) (pCifg) {years) [pCifgl {pCa /gl

Co-€0 1.000E+D7 0. D00E+DD S.7TTTE-D01 4.327E+01 S.777E-01 4. 327E+DL

Cs-134 1.1
C=-13T7 1.00DDE

Hi-£3 1.4
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

ml

Lim=t = 20 daw F06 /201 -1 - 1E
L t 20 days 1270672014 16:18 Dage 1E

[ — - —
BRESBADL, Vers=iaon 7.0
. e mrE

Surmary : Zion Jubsurface Jodil 3.0 m*Z 120614 RESRAD Run Page 18 for
Fils . C:\BESPAD_FAMILYRZSRADYT.ON\T3E 1 SUEIURFACE IQIL DOGL.RAD 3 m® Contamination Area

Dose/3ource Ratios Summed Ower A1l Dathways

Darent and Drogeny Drincipal Padionuclide Comntributioms Indicated

R

]

1

i
]
7

i

W

i) (3 Fraction  0.0DD0E+OD 1 QODE+01 1.000Z+0DZ2 3.000E+02 1.000E+03
Co—E0 Co-610 1.000E+DD 1.ZBSE+D00 1.130E+00 E.682E-01 3.455E-01 Z.483E-0Z2 Z.4702-D6 5.0TZE-1E O.000E+00
Cs-134 Cx-134 1. 000E+0 €.94ZE-01 4.961E-01 Z2.534E-01 2.41ZE-Q2 Z.91DE-05 1.777E-15 1.12Z1E-44 0.000E+0]
Cs-137+D Cs-137+0 1.000E+D0 2.508E-01 2.841E-01 Z2.712E-01 2.304E-01 1.44TE-01 Z.838E-DZ 2.TDZE-D4 0.00DE+00
Hi-E3 Hi-63 1_D00E+DD 1.226E-05 1.212E-05 1.185E-05 1 8.73TE-0€ 2.924E-06 3.660E-DT 5.853E-10
Sr-50+D Sr-90+D 1_0D00E+DD 1.6TZE-0Z 1.S511E-0Z 1.233E-02 €.0DS7E-02 €.336E-03 5. €.TLSE-15 0.00DE+0]
The DSR includes contributions from asscciated (half-life < 20 days] daughters.

3ingle Fadionaclide Soil Guidelirnes G(i,t] in plilg
Basic Radiation Dose Limit = 2

Huclide

(i = D.00JE+00 L.000E+00 2. 000E+00 L.000E+01  2.000E+01  1.00Q0E+0Z2  2.000E+0Z  L1.0OQE+03
Co—E0 1 JE+01  Z.Z13E+01 Z.87SE+01  T.Z37E+01  1.007E+0 L.01ZE+07 *1.113E+15 *1.113E=1l%
o—E 94 3 875 3 3 3
Cs-134 2.601E+01  S.038E+01 9.3ERE+01 1.037E+0 E.S90E+05 *1.Z283E+15 *1.ZB3E+15 *“1.283E+1S
Cs-137 E.S57E+01l B.TESE+01 9.Z18E+01 1.085E+02 1.72BE+0Z2 E.908E+0Z  D.Z31E+04 *0.503E+13
Hi-€3 Z.040E+06 Z.0€3E+06 Z.110E+06 Z.ZB3E+06 Z.9€1E+06 6.35€E+06 6.930E+07  2.200E+10
Sr-50 1.455E+023  L.655E+03  Z.027E+( 4 127E+023  3.94€E+03  4.904E+0& *“1.36EE+14 *1_3E6E+l4

‘At specific activity limis

Summed Dose/Source Fatios D
and Jingle Badiomuclide Soil Guidelir

at tmin = time of minimum single radioru

and at tmax = time of mawimom totml dose = [

Huclide Initiaml tmin D3R (i, tmin) G(i,tmin) D3R(i,tmax] G{i,tmax]

(i) (pCisg) {pears) [pCifgl [pCislg)

[T =

m

[
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TSD 14-011
Revision 0

Attachment 4 — Summary of RESRAD Runs Used to Determine Area
Factors for Remaining Subsurface Soil Contamination Areas

[ o e — -
RESBAD, Ver=ion

Summary

File

7.0 12,/06/20L% 16:17 Dage LE
Zion Zubsurface RESRAD Run Page 18 for
o mmman maee _ o STRSTEFLCE SATT TS BAD 2 L
. C:\BESTAD FAMI ILESNZIICH EUBSTAFACE SOIL DOGL.BAT 10 m” Contamination Area

Dose/3ource Ratios Surmed Owver All Pathways

Darent and Drogeny Drincipal Radionuclide Comtributions Indicated

Darent Droduct Thread D3R(j.t) At Time in Years {mrem/yx] / (pCiig)

i (31 Fractiom  OQ.000E+J0 1.000E#00 2.000Z+00 1.000E+JL 3.000E+01 1.000E+02 3.000Z+02 1.00D0E+03
Co-£0 Co-60 1. 000E+DD 2. 6THEHID 2.34EE200 B04Z+00 7.1EQE-OL 5.1E0E-02 5.134E-06 1.BESE-1T 0.0Q00E+Q7
Cs-134 C=-134 1. [ 1.425E+00 1.026E+00 5.225E-D1 4.9ETE-0Z &.01EE-05 2.674Z-15 Z.3EZE-44 0 .00DE=+J0
C=-137+ Cs-137+0  1.000E+0D €.018E-Q0l 5.8BOE-01 S.612E-01 4.T69E-Q1l 2.%94E-01 S5.871E-02 5.S5EQE-D4 0.00DE+0]
Hi-£3 Hi-63 1.000E+00 4.0B1E-05 4.035E-05 2.945E-05 3.646E-05 Z2.%058E-05 1.310E-05 1.Z18E-D& Z.1TTE-05
Sr-50+D Sz-230+D 1 0D S5.318E-02 4 3.921E-02 1.925E-02 Z.138E-02 1.773E-05 2.330E-14 0.0D0E+00
The DER includes contributions fram asscciated (half-life £ 30 days] daughters.

lide Soil Guidel i,t) im plifg
ion Dose Limit = Z_500E+01 mrem/yr
(i t= D.000E+00 1 2. 000E+00 QDOE+01  3.000E+01  1.000E+02  2.000E+02  1.000E=03

At =pec

and at

ty

ific actiwi

D3R (i, &)

Summed Dose Source Batios

and 3ingle BEadionuclide Soil Guidelines G{i,t)

at

T
&

tmax = time of mawimam total dose = [

Huclide Initiml tmmin DIR (i, tmin) G(i,tmin} DSR(i,tmax] &{i,tmax]
[d (pCifg) years] [pCifg)l plilg
Zo=ED 1. 000E=00 0. D00E+DD Z_ETEE=00 S_234E+00 Z_6TEE+00 G_234E+00
C=-134 1 oo 1.435E=00 1.74ZE+01 1. 0 1.T4ZE+D1
C==132T7 1 i 6.01EE-01 4_154E+01 & 1 4.1 oL
Hi-£3 1.000E+00 0. DO0E+DD 4_08lE-05 G6.12Z7E+05 4.081E-D3 €.127E+DS
Sr=E] 1. 000E=00 0. D00E+DD 5.321EE-02 4_701E+02 S_218E-D2 4_TO1lE+0DZ
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

)

RESEAD, Ver=ion 7.0 T Limzt = 30 day= 12/06/2014 16:16 DLage 1

Summary : Zion Jubsurface Joil 20 m~Z 120614 RESRAD Run Page 18 for
File . C:\RESRAD FRMI BT DY O SUBSURFACE 30TL DOGL.RAD 30 m* Contamination Area

Dose/3ource Hatios Swurmed Twer A1l Dathways

Darent and Drogeny Drincipal Badionuclide Contributions Indicated

Parent Droduct Thread [GR(j.t) At Tim= in Years {mrem/vx] / (pCi/g)

(il (3 Fraction 0.D00E+DD 1.000E+00 2_000F+D0 1.DDOE+01 2. 000E+01 1_000FE+0Z2 3. DDO0E+DZ 1 .O0DE+03
Co-E0 Co-&0 1_000E+00 3.T721E+00 3.2€2E+00 Z_507E+00 9.9T5E-01 7.1€EE-02 T.131E-06 2.618E-1T 0O.0D0E+00
Cm-134 Cm-134 1_000E4+00 1.9B3E+00 1.41TE+00 T.Z38E-01 €.BE9E-0Z &.313E-05 5.074E-15 3.363E-44 0_0D0E+00
Cm=137+D C==-137+4D 1_000E4+00 8.326E-01 B.144E-01 T.T773E-01 €.604E-01 4. 14E6E-01 E_12EE-0Z2 7.TIZZE-D4 ODOE+00
Hi-£2 Hi-63 1_000E4+00 1.224E-04 1.210E-04 1.183E-04 1.083E-04 9.724E-05 3_927E-05 3.651E-06 &.549E-05
Sr-81+D Sr-30+D 1_000E4+00 1.528E-01 1.381E-01 1.127E-01 5.5Z29E-0Z &.38C8E-02 5.294E-05 €.5938E-1 ODOE+00
The DSE includes contributions from associated {(half-life £ 30 days] daughters.

Jingle Badionoclide Soil Guidelipes Gi{i,t) in pCifg
Basic Badiation Dose Limit = 2_S00E4+0]1 mrem/yr

Huclide

(4 t= 0.000E+00 1 2. 000E+00 L.000E+01 2.000E+01 L.0d0E+02 3.000E+02 L1.00DE=03
Co-E0 6. T189E+00 T 2 _SOEE+01 3.506E+06 *1_113E+15 1_.113E+15
Cm-134 1_ZE€1E+01 1. 3. 629E+02 2_007E+05 *1_283E+1S 1_ZBAE+15 *1_ZB3E+1S
Cm-13T Z_955E+01 2. 3_TESE+01 6_030E+01 3_07TTE+02 3.Z37E+04 *9_553E:13
Hi-£2 Z_043E+05 z 2 _ZBEE+0S Z _BEEE+05 6. 2EEE+05 6. H48E+06 2.B1TE=08
Sr-50 1_63EE+02 1 4 _522E+02 3_913E+02 4_T2IE+05 *1_3€EE+14 *1_3E6E+14

At specific actiwity limit

Surmmed Dose/Source BEatios D3

and Jingle Eadionuclide Soil Guidelines G{i,t) in pCifg

at tmin = time of minimum single radioruclide soil guideline

and at tmax = time of mawximmm total dose = D.000E+00 wears

tin DIR (i, tmin) G(i,tmin] DER(i,tmax] G{i,tmax)

P R S

Page 70 of 75




Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

RESPAL, Version 7.0 D5 Limit = 30 days 12706/2014 16:15 Dage 1E

SuEmary

File

RESRAD Run Page 18 for

E i SUBSTRERCE 20IT DOGL.RRD 100 m? Contamination Area

Dose/3ource Hatios Surmmed Ower R11 Dathways

Darent and Drogeny Drincipal Badionuclide Contributions Indicated

Parent Droduct Thread [R(j.t] At Time in Years

(i) 3 Fraction 0.DDOE+DD 1.00DE+00 2.000E+D0 1.DDOE+QL 2.00 DDOE+D2Z 1.000E+D3
Co—&1 Co—i6i 1_DO0OE+DD  4.61LTE+HDD 4. 04TE+00 2.110FH 1.230E+00 A_893E-02 B_A44E-06 3.234F-1T7 0.000E+00
Cs-134 [=-134 1.000E+DD 2.460E+0D 1.7SEE+00 E.978E-D1 8.545E-02 1.031E-04 6.Z206E-15 4.D564E-44 0.00DE+D]
C==127+C C==127+0 1_D00E+DD  1.0D4ZE+00 1_01EE+00 S.717E-D01 @.254F-01 5_17SE-01 1_013E-D1 . 5ESE-D4 O DDE+00
Hi-€3 Hi-63 1.D00E+DD 4.0T79E-04 4.033E-04 2.943E-04 3.644E-04 Z_.90EE-04 1.209E-D4 1.Z17E-D5 Z.466E-048
Sr-5%0+D Sr-90+D 1_DO0OE+DD 4.9T7ZE-01 4_4%7E-01 2.666FE-D1 1.T799FE—-01 1_3%5E-01 1.877E-D4 2.458FE-12 0.00D0E+04
The DSE includes contributions from asscciated (half-life £ 30 days) daughters.

3ingle Badionuclide Spil Guidelipes G(i,t] in plifg
Basic Badiation Dose Limit = 2_500Z+01 mrem/yr
Huclid=
(i = D.000E+00 1 _000E+00 2 . 000E+00 L.00JE+01  2.000E+01 1. 000E+02 2. 000E+02 1. J0DE+03

=
I
m
[
oy

[
H
I
uw
b
n

gle Badionuclide Soil Guidelir

at tmin time of minimum single radioruclide sodil

and at tmax = time of maximum total dose = 0_0001E+00

tZuin D3R (i, tcmin) G(i,tmin] DSRI(i,tmax] G{i,tmax)

=2 LAY
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

[ — - — — e —————— —
RE3ZAD, Ver=ion 7.0 = 12/06/2014 16:14 Page LE
Summary @ Ziocn Subsurface 3

RESRAD Run Page 18 for
300 m® Contamination Area

File = C:\BE3RAD FAMILTWRES

i SUBSURFACE 30IL DOGL.RAD

Dose/3ource Batios Summed Ower All Pathways

Parent and Drogeny Drincipal Padionuclide Contributicn= Indicated

i3} Fraction 0.000E+00 1.000E+00 2.000Z+00 1.000E+d1 2.000E+01 1.000Z+0DZ2 3.000E+DZ 1.000DE+D3
Co=E1] Co=-@&1 1_D00E+00 S.032E+00 £.412E+00 3.391E+00 1.345E+00 S_ES1E-02 S_628E-06 3.52ZE-1T 0.000E+00

Cm-134 C=-134 1_D00E+0DD 2.

00 1.544E<00 & 9Z5Z-01 5.445E-0Z 1.135E-04 6_825Z-15 4.344E-44 0.000E=D0D

C=-13T+D C=-137+D 1.000E4+D0 1.1T77E+D0 1.150E+00 1.097E+00 9.218E-01 5.835E-01 1.128E-D1 1.DEZE-D3 OODE+DT
Hz-£3 Hi-63 1.000E4+D0 1.224E-02 1.Z10E-03 1.183E-02 1.092E-02 8.722E-04 2.92€E-D4 3.650E-05 9.112E-04
Sr-90+D Sr-904D 1.000E4+00 1.4T7EE+D0 1.335E+00 1.090E+00 5.346E-01 Z.735E-01 &.Z90E-D4 B 0.000E+D0
The DSR includes contributions from associated {half-life £ 20 day=] daughters.
Jingle Radionuclide Soil Guidelines Gi{i,t] in pli/g
Basic Radiation Dose Limit = 2Z.500E+01 mrem/yr

Huclide

i t= 0. 000E+00 1_000E+0d 2. 000E+00 1.000E+01 3. 000E+01 1. 000E+02 2. 000E+02 1. 000E+03
Co—€0 *1.113E+15
C=-134 v1_283E+15

At specific actiwity limis

Summed Dose/Source Batios D3R{i,t) in (mrem/yr)S{pli/g]
and 3ingle Badionuclide Sodl Guidelines G{i,t) in pCifg
at tmin = time of minimm single radionuclide =pil guideline

and at tmax = time of mawimum total dose = 0.000E+00 years

MHuclide Initiml tamin DIR{i,tmin) Gi(i,tmin] DER(i,tmax] &{i,tmax)
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

[RESBAD, Vers=ion 7.0 =30 d 12706/2002 1

imit = 20 day= 12/06/2014 16:12 Dage 1E

ol
I 1|
|;
ot

Summary : Zion Sobsurface

0 =2 120614 RESRAD Run Page 18 for
3 i SUBIURFACE 30IL DCGL.BAD 1000 m? Contamination Area

File : C:WEEIRAD FAMT

Dosze/3ource Ratios Surmed Ower A1l Dathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Co—E0D Co-60 1.0D00E4+D0 5.449E+00 4.776E+00 2.67T0E+ 1.460E+00 1.04EE-01 1.038E-05 3.TE642E-1T 0.0D0E+D0
Cs-134 C=-134 1.000E+00 3.0BLlE+D0 Z2.20ZE+00 1.124Z+00 1.069E-01 1.2BGE-04 7.762E-15 4.624E-44 0.000E+0]
Cs-137+D C=-137+D 1.000E+00 1.418E+00 1.385E+00 1.322E+00 1.1Z1E+00 6.5%9EE-01 1.34€E-01 1.Z09E-03 0.000E+0]

Hi-£3 Hi-&3 1._000E+00 4.0THE-D3 4.033E-03

o
w
0
B
[§]
[}
=1
e8]
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5l
e
[15]
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o
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1
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=
oo
’
(2]
=
w
i
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=
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1
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1

o
i

.

The DSE includes contributions from associated (half-life £ 30 days) daughters.

Co—E0D g 5
Cs-134 E.113E+D0 1.1
Cs-137 L.T€3E+0L 1.

HZ-£3 £.130E+0 E.1

n
=
w
[
I
t

[
=

Sr=- 50

At specific activity limis

Surmed Dos=/Source Fatios D3R (i,t) in [(mrem/ye) f{pCilg)

and 3ingle BFadionuclide Soil Guidelines G{i,t) in pCi/g

at tmin = time of minimum single radioruclide soil guideline

and at tmax = time of mawximom total dose = 0.000E+00 years

tin D3R (i, cmin) Gii,tmin] DSR(i,tmax] &{i,tmax)
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area TSD 14-011
Factors for Remaining Subsurface Soil Contamination Areas Revision 0

e
Summary : Zion Sobsurface Sodil 2,000 =~2

RESRAD Run Page 18 for
File - C:\RESRAD FRMITYBESRADYT .0 TLE3\ZI0N SUBSURFACE 30TL DOGL.BAD 3000 m*> Contamination Area

Dose/3ource Hatios Summed Ower A1l Dathways

Darent and Progeny Drincipal Badionuclide Contributions Indicated

Droduct Thread D8R(3,t] At Time in Years mrem;yT pCifg
i3 Fraction 0. 000E+Q0 1.000E+00 2.000E+ 1.000E+QL 2.000E+01 1.000Z+02 3.D00E+02 1.0J00E+Q3
Co=£0 Co=-&0 1.000E+00 5.607E+Q0 €.5815E+00 2.777Z+00 1.S50ZE+00 1.07EE-01 1.067E-D5 3.E6ZE-1T 0.00DE+J]
C=-134 C=-134 1.000E+00 3.2099E+Q0 Z.35TE+00 1.Z203Z+00 1.144E-01 1.374E-04 E.265EZ-15 4.T64E-44 0.0J00E+J7
C=-137+D Cs-137+4D 1.000E+00 1.568E+Q00 1.531E+00 1.460Z+00 1.238E+00 7.71EE-01 1.4277E-01 1.204E-02 0.0J00E+J7

Hi-£3 Hi-&3 1. D00E+DD .446E-03 &.374E-03 &.233E-D2 5.TEZE-D3 4£.€01E-03 Z.07T7E-D3 1.960E-D4 7.26BE-07

[}

Sr-50+D Sr-20+D 1.000E+00 5.213E+00 4.801E+00 2.917Z+00 1.52ZE+00 9.374E-01 1.180EZ-02 1.560EZ-11 0.0J00E+J7
The DSR includes contributions from associated (healf-life £ 30 days) daughters.
Jdingle Badionuclide Soil Guidelines Gii,t] in plifg
Basic Radiation Dose Limit = Z.500Z+01 mrem/yr
Huclide
& += 0.000E+00 1. 000E+00 3. 0D0E+00 1.000E+0L 2.000E+01 1_000E+02 3. 000E+02 1.000E<03

at tmain

and at tmax = time of mawximum total dose = 0.000E+00
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Attachment 4 — Summary of RESRAD Runs Used to Determine Area
Factors for Remaining Subsurface Soil Contamination Areas

TSD 14-011
Revision 0

EESPAD, Vers=ion 7.0 T Limat

Zion 3ubsurface Jodil 10

- C:\RE

Summary

File i SOB3UAFACE 30IL DCGL.BAD

RESRAD Run Page 18 for
10000 m? Contamination Area

Summed Ower All Dathways

Dos=e/3ource

Darent and Drogeny Drincipal Badionuclide Contributions Indicated

JODE+D3

Co— €1 Co—&0 1. DOOE+D 5.92ZE+00 5.200E+00 2.995E+00 1.S5B9E+00 1.135E-01 1.125E-D5 4.044E-1T7 O0.0DDE+D]
C=-134 C=-134 1. 000E+00 3.S32E+D0 Z.808E+00 1_4£24E+00 1.361E-01 1_€321E-04 S_713E-15 4.5905E-44 O.0D0DE+OC
C=-13T+D C=-137+D 1. 000E+00 2.037TE+DD 1.%35E+00 1.897E+H 1.606E+00 9_%73E-01 1.881E-01 1.5E7E-D3 O.000E+0]
Hi-€3 Hi-63 1. 0O0E+DD 1.4T723E-02 1.45TE-02 1.425E-D2 1.217E-0Z 1.053E-02 4.T767E-D2 4.560E-D4 1.3E2E-Q€
Sr-590+D Sr-80+0 1. D00E+00 €.TZEE+DD &.07EE+00 & _955E+00 2.4232E+00 1.244E+00 &.987E-DZ §.348E-11 O.0DDE+OC

_—

he DER include= cont (half-life <

- T
r
N
il

Basic Badiation Dose Limit = Z.500Z+01 mrem/yr
Huclids
(i += D0.000E+00 1. 000E+00 2. 000E+D0 L.000E+DL  2.000E+01 L. 000E+D2 2.000E+0Z 1. 000E+D3
Co-€0 L.5T4E+D1L Z 2 ZZ2E+DE
C=-134 L.83EE+DZ 1 ¥1.283E+15
C=-137 L.587E+01 2 L1.328E+02

Hi-£3 L.858E+D3 2 5. Z44E+0
Sr-50 L.0Z7E+01 Z 2.5THE+DZ
At specific activity limit

Summed Dose/Source Fatios DSR(i,t) in [(mren/yc)f{plislgl

and 3ingle Badionuclide Soil Guidelines G{i,t) in plifg
at tein = time of minimum single radiormclide soil guideline
and at tmax = time= of mawimm total dose = 0D.000E+00 years

DR (i, tmin)

2.833E+00 §
[ Z.0ATE+0D 1
- 1 479E-07 1
[ 6.726E+00 3.

Page 75 of 75




