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Mr. James Kottan

U.S. Nuclear Regulatory Commission, Region I \S\m H‘ ) ‘0 ( 6
Division of Nuclear Materials Safety O '
475 Allendale Road H00 TA{ g

King of Prussia, PA 19406

Subject: Addendum to the Final Status Survey Plan for Section 2 of the
Whittaker Corporation Waste and Slag Storage Area
EnergySolutions Document No. 82A9564, Revision 3

Dear Mr. Kottan:

EnergySolutions has completed remediation of the excavated pit located in the southern end
of Section 2 of the Whittaker site. This pit was excavated to a depth below the groundwater
level and, as result, the groundwater hampered remediation of some radioactive materials. In
discussions with Marjorie McLaughlin and Marie Miller during an on-site inspection in May
2006, EnergySolutions agreed to prepare an addendum to the approved Section 2 Final Status
Survey Plan (FSSP) (referenced above) to address the release of the pit so that it could be
backfilled quickly. The open pit hinders other remediation activities in the area.

Enclosed is a survey and sampling plan for the excavated pit area that is consistent with the
methods described in the Section 2 FSSP.

Sincerely,

A Ll

Kevin E. Taylor, PE, CHP
EnergySolutions Project Health Physicist

KEDe FULL COST RECOVERY ACTION ®
TACNO._UOITIS

cc:  G. Toumey

17 College Street, Suite D « Greenville, South Carolina 29601 % \
864.235.3695 + Fax 864.235.8405 « www.energysolutions.com NMSS/RGNI MATERIALS-002
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ADDENDUM 1
FINAL STATUS SURVEY PLAN (FSSP)
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1.0 INTRODUCTION

At the request of the U.S. Nuclear Regulatory Commission (NRC) made during a May 2006 site
inspection, EnergySolutions has prepared a survey and sampling plan to address the final survey
of a specific area within Section 2 of the Whittaker Site. This survey and sampling plan is
submitted as an addendum to the Final Status Survey Plan (FSSP) approved on June 23, 2006 by
the NRC through Amendment 13 of NRC License Number SMA-1018 (EnergySolutions
Document No. 82A9564, Revision 3).

This addendum addresses an area of about 800 square feet in the southern area of Section 2 of
the Whittaker Site. In this area, contaminated materials were excavated to a depth below the
groundwater level resulting in a pit which was infiltrated by groundwater. Because of the
presence of the groundwater, the complete remediation of the contaminated material using an
excavator was nearly impossible as the excavator would cause the fine contaminated material to
become suspended in the water. As a result, the groundwater, containing the suspended material
was pumped through a sand/gravel filter into a tank. The filter removed some of the suspended
solids and the remaining solids were allowed to settle out in the tank. This series of activities
resulted in the removal of the contaminated material from the pit.

The location of the pit currently hinders other site remediation activities. Therefore,
EnergySolutions wishes to perform a final survey and sampling effort of the pit area and backfill
the area as soon as possible.

2.0 SURVEY AND SAMPLING METHODOLOGY
2.1 RELEASE CRITERIA

The NRC has approved the site DCGLs as provided in Table 2-1. The DCGLs are
radionuclide concentrations in soils and slag in picocuries per gram (pCi/g). The DCGLs
were developed and presented to the NRC in Scientech Document No. 82A9534, “Dose
Assessment in Support of Establishing Derived Concentration Guideline Levels for the
Whittaker Decommissioning Site,” (Scientech 2004) and will also be presented in the
Decommissioning Plan. The DCGLs were developed based on an industrial exposure

scenario.
TABLE 2-1
WHITTAKER SITE DCGLS
Thorium-232+D Uranium-238+D Uranium-238
DCGL (pCi/g) 7.0 9.7 166.5
Peak Dose 24.9 24.9 6.30
(mrem/yr)
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While these DCGLs were not developed specifically for the situation presented at the
soil/groundwater interface, the RESRAD model presented in Scientech Document No.
82A9534 was adjusted to account for a deeper contaminated zone (7.5 meters) and a
shallower groundwater intake depth (also 7.5 meters) to see if the Table 2-1 criteria are
applicable. The resulting dose for Th-232+D was 24.9 mrem/yr and 24.8 mrem/yr for U-
238+D. The resulting RESRAD output files are included as appendices to this
addendum. Therefore, the previously-approved DCGLs are applicable to the Section 2
pit. All parameters except depth remained consistent with the original model.

WALKOVER SURVEY

The pit area survey unit (about 800 square feet) will receive a 100% walkover survey
using 2-inch by 2-inch sodium iodide (2x2 Nal) detectors. The detectors will be encased
in a water-tight housing such as a PVC pipe with a pipe cap on one end. A minimum
detectable concentration for a the walkover survey (ScanMDC) will be determined using
background measurements collected in the Shenango River using the same water-tight
housing. The method for determining the ScanMDC is presented in the Section 2 FSSP.

The walkover survey will be documented on a standard survey form. Both the average
and maximum gamma count rates observed in a survey section. The survey unit will be
divided into at least 12 survey sections.

SAMPLING AND ANALYSIS

The pit area will be sampled using a random-start systematic triangular sampling pattern.
As described in the FSS, a minimum of eleven samples will be collected from the area.
The samples will be collected using clean sampling tools and dried.

A 500-ml sample aliquot will then be analyzed using an on-site gamma spectroscopy
system. The system will be energy and efficiency calibrated using a NIST-traceable 500-
ml multi-peak standard. A minimum of two of the samples will be sent off-site for
quality assurance analysis at an independent laboratory. The on-site gamma spectroscopy
will have a minimum detectable concentration (MDC) of not more than 1 pCi/g for both
uranium-238+D (radium-226 daughters) and thorium-232+D.

Figure 2-1 provides the layout of the sample locations.
REFERENCE AREA MEASUREMENTS

The approach to the release of a survey unit relies on the ability of the survey and
sampling effort to demonstrate that the contaminant concentrations in the survey unit are
not statistically greater than the concentrations in a background reference area. The
Wilcoxon Rank Sum (WRS) test is the preferred statistical test because the site
contaminants are also present naturally in background.
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The reference area for the pit samples will be in a non-impacted section of the site near
the river where samples of similar soil type and moisture content can be collected. A
minimum of eleven reference area samples will be prepared and analyzed in the same
manner as the survey unit samples. At least two reference area samples will be sent off-
site for quality assurance analysis at an independent laboratory.

GAMMA SPECTROSCOPY ANALYSIS REPORTS

As aminimum, each gamma spectroscopy report will include the specific sample/location
information (identification number, mass, location, etc.), the peak locate report, peak area
correction report, the efficiency report, the nuclide identification report, and the minimum
detectable activity report. The combined report should be printed immediately after
spectrum analysis. An electronic file of the spectrum should be saved onto the computer
hard drive. Spectra files should be backed up to a removable media device at least once
per day.
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Figure 2-1
Whittaker Section 2 Pit Area - Samples Collected on July 7, 2006
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RESRALD, Version €.3 T3 Limit = 180 days 07/3i8/20G€ 11:51 Page 2
Summary Whittaksr Site - Deep Contamination - Th-232+D
File Whittaxsr deep - Th.RAD
Dose Conversicn Factor (and Related) Paramelber Surmary
File: FGR 13 MCRBILITY
| | current | Base | Parameter
Menu | Parameter | Value | Case* | Name
I 1 I I
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
E-1 | Ra-228-+D | 5.076E-03 | 4.770E-03 | DCF2{ 1)
B-1 | Th-228+D | 3.454E-01 | 3.420BE-01 | DCF2( 2)
B-1 | Th-232 | ©.€402+00 | 1.6405+00 | DCF2( 3)
[ [ I |
D-1 | Dose conversior factors for ingestion, mrem/pCi: | | |
D-1 | Ra-228+D | -.£422-03 | 1.440E-03 | DCF3( 1
-1 | Th-228+D | 4.086E-04 | 3.%60E-04 | DCF3( 2)
D-1 | Th-232 | 2.7302-03 | 2.730E-03 | DCF3( 3)
I I I I
D-34 | Food trans’er factors: | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.0008-02 | 4.000E-02 [ RTF{ 1,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | ©.060E-03 | 1.000E-03 | RTF({ 1,2)
D0-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | ©.060E-03 | 1.000E-03 | RTF( 1,3)
p-34 | | [ I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | ©.0COE-03 | 1.000E-C3 | RTF{ 2,1)
D-34 | Th-228+D , beef/iivestock-intake ratio, (pli/kg)/(gCi/d) | ©.000E-04 | 1.000E-04 | RTE{ 2,2)
D-34 | Th-22§+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) | ».000E-06 | 5.000E-0€ | RTF{ 2,3)
L-34 | I I I
D-34 | Th-232 . plant/scil concentration ratic, dimensicnless | 7.000E-03 | 1.000E-03 | RTF( 3,1)
D-34 | Th-232 . beef/livestock-intake ratio, [(pCi/kg)/(pCi/d) | 1.000E-0C4 | 1.0G0E-04 | RTF({ 3,2)
D-34 | Th-232 . milk/livestock-intake ratio, (pCi/L)/{pCi/d) | 5.000E-0€ | 5.000E-0€ | RTF{ /3
| I ] |
D-S | Bicaccumulation factors, fresh water, L/kg: | |
D-5 | Ra-228+D , fish | %.000E+51 | S5.000E+01 | BIOFAC{ 1,1
D-5 | Ra-228+D , crustacea and mcllusks | ©#.500E-02 | 2.500E+02 | BIOFAC{ 1,2}
p-5 | I I I
D-5 | Th-228+D , fish | 1.000E-02 | 1.000E+02 | BIOFAC( 2,1)
D-5 | Th-228+D , crustacea and mollusks | ©.000E+02 | 5.000E+02 | BIOFAC({ 2,2)
p-5 | I | [
D-5 | Th-232 , fish | 1.000E+0Z | 1.000E+02 | BIOFAZ{ 3,1
D-5 | Th-232 , crustacea and mcllusks | 5.0008402 | 5.060E+02 | BICFAC{ 3,2)
i 1 I 1

*Base Case means

Nefault.Lib w/o Associate Nuclide contributions




RESRAD, Version 6.3 T Limit 180 days 07/18/2006 11:51 Page 3
Summary : Whittaker Site - Deep Contamination - Th=232+D
File  : Whittaker deep - Th.RAD
) Site-Specific Parameter Summary

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

+ I I I }
RO11 | Area of contaminated zcne (m**2) | 1.410E+04 | 1.000E+04 | -—- | AREA
RO11 | Thickness of contaminated zone (m) | 7.500E+00 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | -—- | LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | -—- | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -— | TI
RO11 | Times fcr calculations (yr) | 1.000E+00 | 1.000E+00 | -—- | T 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | T¢ 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | -—= | T 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | —— | T 5)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -—= | T(¢ 8)
RO1l | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | --- | T¢ 7
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -—- | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | ——- f T 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | ——- | T(10)

| I [ | |
RO12 | Initial principal radicnuclide (pCi/g): Ra-228 | 7.000E+00 | 0.000E+00 | - | s1(¢ 1)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 7.000E+00 | 0.000E+00 | -—- | s1(¢ 2)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 7.000E+00 | 0.CQ0OE+00 | - | s1( 3)
RO12 | Concentration in groundwater  (pCi/L): Ra-228 | not used | 0.000E+00 | -—- | wi¢1
RO12 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | -—- | Wi¢ 2)
RO12 | Concentration in groundwater (pCi/L): Th-232 | nct used | 0.000E+00 | -—- | wi¢ 3)

| I | | |
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | -—- | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | - | DENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | - | vev
R013 | Density of ccntaminated zone (g/cm**3) | 1.800E+00 | 1.500E+00 | - | DENsCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E~-03 | 1.000E-03 | - | vecz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TepCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.250E+02 | 1.000E+01 | -—- | HCCZ
R013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 4.500E+00 | 2.000E+00 | -—- | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -— | HUMID
RO13 | Evapotranspiration coefficient | 8.000E-01 | 5.000E-01 | - | EVAPTR
RO13 | Precipitation (m/yr) | 9.800E-01 | 1.000E+00 | -—- | PRECIP
RO13 | Irrigation (m/yr) | 2.000E-01 | 2.000E-01 | -— | RI
RO13 | Irrigation mecde | overhead | overhead | -—- | IDITCH
RO13 | Runoff coefficient | 4.900E-01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2} | 7.500E+04 | 1.000E+06 | -—- | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | —-— | EPS

| | I | I
RO14 | Density cf saturated zcne (g/cm**3) | 1.700E+00 | 1.500E+00 | -—- | DENSAQ
RO14 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | —— | TPSZ
RO14 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | -—= | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fcsz
R0O14 | Saturated zone hydraulic conductivity (m/yr) | 5.000E+01 | 1.000E+02 | -—- | HCSZ
RO14 | Saturated zone hydraulic gradient | 4.700E~02 | 2.000E-02 | - | HGwT
RO14 | Saturated zone b parameter | 5.3008+00 | 5.300E+00 | - | BSz
RO14 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E~03 | _— | vwr
R014 | Well pump intake depth (m below water table) | 7.500E+00 | 1.000E+01 | - | DWwIBWT
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Summary : Whittaknr Site - Deep Contamination - Th-232+D

File : Whittaker deep - Th.RAD
Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | FParameter
Menu | Parameter | Iapat | Default | (If differert from user input) | Name
} | | 1 I
RO14 | Mcdel: Ncndispersion (ND} or Mass-Balance (MB) ] ®D | ND | --- | MCDEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | -—- | uw
I I ! [ |
RO15 | Number of unsaturated zone strata | 1 | 1 | - | K8
ROIE | Unsat. zcns 1, thickness (m} | 4.00CE+00 | 4.000E+00 | -—- | H(L)
RO15 | unsat. zcne 1, soil density (g/cm**3} | 1.330E+20 | 1.500E+00 | - | DENSUZ (1)
R015 | Unsat. zcn:e 1, total porosity | 4.00CE-D1 | 4.000E-01 | -—= | TeuzZ (i)
RO15 | Unsat. zone 1, effective porosity | 2.09CE-01 | 2.000E-01 | ——- | EPUZ(Z)
RO15 | Unsat. zonw: 1, field capacity | 2.000E-01 | 2.000E-01 | --- | Tcuzi)
RO1S | Unsat. zon: 1, soil-specific b parameter | 5.390E+00 | 5.300E+30 | ——- | Buz(1)
R015 | Unsat. zcne 1, hydravlic conductivity (m/vr} | 1.000E+01 | 1.0G0E+01 | - | Hevzil
I | I I I
RO16 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 [ 7.000E+01 | - | peNucc( 13
ROLE | Unsatural ed zore 1 {cm**3/qgj | 7.000E+D1 | 7.000E+01 | - | DCNUCU( 1,1)
ROL6 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | DCNUCS({ 1}
RO16 | Leach rale {(/yr) | 0.000E+00 | 0.00OE+00 | 7.392E-05 | RLEACH{ 1}
RO1E | Solubility censtant | 0.COCE+G0 | 0.000E+00 | not used | SCLUBK({ 1
I | I I I
RO16 | Distribution ceefficients for Th-228 | | | |
RO16 | Contaminzted zone (cm**3/g) | 6.C0CE404 | 6.C0OE+04 | -—- | oenuce 2)
RO16 |  Unsaturated zone 1 {ecm**3/q) | 6.COCE+04 | 6.CC0E+04 | - | CONUCU{ 2,1)
RO16 | Saturated zone (cm**3/g) | 6.00CE+04 | €.000E+04 | -— | ceNues( 2y
RO16 | Leach rate {/yr) | 0.000E+20 | 0.000E+00 | 8.639E-0¢8 | BLEACH{ 2)
RO16 | Solubiiity constant | 0.03CE+30 | G.ODOE+0D | not used | SCLUBK( Z)
| | I I I
RO16 | Distriktution ccefficients for Th-232 | | |
RC16 | Contaminited zone (cm**3/9) | €.00CE+04 | €.000E+04 | ——— | cenucci 3)
RO16 |  Unsaturated zone 1 {cm**3/g) | 6.000E+04 | 6.000E+04 | - | DeNUCU( 3, 1)
RO16 | Saturatad zone (cm**3/g) | 6.00CE+04 | 6.000E+04 | -—- | Dewucs( 3)
RO16 | Leach rate (/yr) | 0.03CE+D0 | 0.000E+00 | 8. €39E-08 | BLEARCH({ 3)
RO16 | Solukility constant | C.COCE400 | 0.000E+00 | rot used | scrLuBx( 3)
! I I I I
RO17 | Inhalaticon rate (m**3/yr) | 1.1€92+04 | 8.400E+03 | --- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.0600E-04 | 1.000B-04 | -— | vLiNH
RO17 | Exposure duration | 2.00CE+01 | 2.0008+01 | - | ED
R017 | Shielding racter, inhalation | 4.0G2CE-01 | 4.000E-01 | ——= | SHF3
RO17 | Shielding ractor, external gamma | 5.512E-0% | 7.000E-01 | -—= | sHF1
RO17 | Fraction ol time spent indoors | 2.30CE-01 | 5.000E-01 | - | FIND
RO17 | Fraction ol time spent outdoors fon site) | 1.000E-01 | 2.500E-01 | -—= | rcTD
RO17 | Shape factur flag, external gamma | 1.03CE+90 | 1.0308+90 | >C shows circular ARER. | ==
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Summary : Whittaker Site - Deep Contamination - Th-232+D
File Whittaker deep - Th.RAD
’ Site-Specific Parameter Summary {continued)
| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
} f f t f
R0O17 | Radii of shape factor array (used if FS = -1) | | | |
RO17 |  Outer annular radius (m), ring 1: | not used | 5.000E+01 | -—- | RAD_SHAPE( 1
RO17 |  Outer annular radius (m), ring 2: | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
RO17 |  Outer annular radius (m), ring 3 | not used | 0.000E+00 | -—- | RAD_SHAPE( 3)
RO17 |  Outer annular radius (m), ring 4: | not used | 0.000E+00 | —_—— | RAD_SHAFE( 4)
RO17 |  Outer annular radius (m), ring 5 | net used | 0.000E+00 | —-— | RAD_SHAPE( 5)
RO17 |  Outer annular radius (m), ring 6 | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 |  Outer annular radius (m), ring 7 | not used | 0.000E+00 | -—- | RAD_SHAPE( 7)
ROL17 |  oOuter annular radius (m), ring 8 | not used | 0.000E+00 | -— | RAD_SHAFE( 8)
RO17 |  Outer annular radius (m), ring 9: | not used | 0.000E+00 | ——— | RAD_SHAPE( 9)
R017 | Outer annular radius {(m), ring 10: | nct used | 0.000E+00 | -— | RAD_SHAPE(10)
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
R0O17 |  Outer annular radius (m), ring 12: | not used | 0.000E+00 | -—- | RAD_SHAPE(12)
I | ! | |
R0O17 | Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | —-—— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -—= | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | ——— | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | -—- | FRACA( 5)
RO17 | Ring 6 | nct used | 0.000E+00 | - | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | ——— | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | -— | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | -—- | FRACA( 9)
RO17 |  Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
R017 | Ring 11 | not used | 0.000E+00 | -— | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—= | FRACA(12)
| | | | |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -— | pIET(1)
RO18 | Leafy vegetable consumption {(kg/yr) | not used | 1.400E+01 | - | DIET(2)
RO18 | Milk consumption (L/yr) | nct used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | nct used | 6.300E+01 | - | DIET(4)
RO1% | Fish consumption (kg/yr) | not used | 5.400E+00 | -— | DIET(5)
RO18 | Cther seafood consumption (kg/yr) | not used | 9.000E-01 | —— | DIET(6)
R0O18 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | -—- | soIL
RO18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | -— | DwWI
RO1& | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | ——— | FDW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | — | FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | ——- | FIRW
RO18 | Contamination fraction of aquatic food | net used | 5.000E-01 | -~ | FRY
RO18 | Contamination fraction of plant food | not used |[-1 ] -—- | FPLANT
ROL& | Contamination fraction of meat | not used |-1 | - | EMEAT
RO16 | Contamination fraction of milk | not used |[-1 | - | FMILK
| | | I !
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LF15
RO19 | Livestock fodder intake for milk (kg/day) | nct used | 5.500E+01 | ——— | LFI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -—- | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | Lwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -—- | LsI
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Summrary Whittakor Site - Deep Contamination - Th-232+4D
File Whittaker deep - Th.RAD
Site-Specific Parameter Summarxy {continued)

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

} I | I {
ROLS | Mass lcoading fcr foliar depssiticn (g/m**3) | net used | 1.000E-04 | -— | ¥LFD
R019 | Depth of soil mixing layer {m) | 1.50CE-31 | 1.5CCE-01 | - | oM
RO1S | Depth of roots (m) | not used | 9.00CFE-C1 | - | CreOT
RO1S¢ | Drinking water fraction from ground water | 1.000E-00 | 1.000E+00 | - | FGwDW
RO1S | Household water fractiocn from ground water | not used | 1.000E+C0 | - | FGwun
RO | Livestook water fracticn frem grcund water | nct used | 1.000E:C0 | - | FGwLW
RO19 | Irrigation fraction from ground water | not used | 1.030E+CC | -- | TGWIR

| | l | |
R1%E | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | —-— |
R1S%B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.503E+0C | - |
RISE | Wet weight crop yield for Fecdder (kg/m**2) | net used | 1.100E+0C | - | vvi3y
R1ISB | Growing Season for Non-Leafy (years) | ot used | 1.703E-01 | -- | TE(1
R19B | Growing Season for Leafy (years} | not used | 2.200E-CL | -- | TE{2:
R19B | Growing Seasocn for Fodder (years} | mot used | £.000E-02 | - | TE{3;
R19B | Translocation Factor for Non-Leafy | mot used | 1.003E-01 | -~ | TIvil)
R19B | Translcocation Factor for Leafy | met used | 1.Q00E+0C | - | TIvi2;
R19B | Trarnslocat.on Factor for Fodder | not used | 1.000E-0C | -- |
R1SB | Dry Foliar iInterception Fraction for Non-Leafy | not used | Z.S00E-01 | -- |
R19B | Dry Foliar Interception Fraction for Leafy | ot used | S00E-01 | -- |
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.3008E-01 | -- |
Ri%E | Wet Foliar Interception Fraction for Non-Leafy | nct used | 2.50D0E-01 | - | mweET{1
RISB | Wet Foliar Interception Fraction for Leafy | not used | 2.5008-01 | - | RWET(2)
R1IYE | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -- | RWET 3
R1¢B | Weathering Removal Constant for Vegetation | not used | 2.0008+01 | -- | wLAM

| | | | |
C14 | C-12 concentration in water (g/cm**3} | rct used | 2.0008-05 | -- | <1zwTr
Cl4 | €-12 ccneentration in contaminated scil (g/g) | net used | 3.000E-02 | - | ci1zez
Cl4 | Traction ol vegetation carbon from soil | not used | Z.CUOE-02 | - | csoiz
Cl4 | Fraction ol vegetation carbon from air | not used | 2.8020E-01 | - |
Ci4 | C-14 evasion layer thickness in soil (m) | mot used | 3.000E-01 | - |
C14 | C-14 evasinn flux rate from soil {1/sec) | mct used | 000E-07 | -- |
Cl4 | C-12 evasion flux rate from soil (i1/sec) | not used | 1.0008-10 | - |
Cl4 | Fraction or grain in beef cattle feed | not used | 8.C00E-01 | -- |
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -- |
Ci14 | DCF correc:ion factor for gaseous forms of C14 | mot used | 0.0002+30 | - |

[ | | | |
STCR | Stcrage times of contaminated focdstuffs (days): | | |
STCR | Fruits, non-leafy vegetables, and grain | 1.4900E+01 | 1.4005+01 | - | sToR T{1)
STCR | Leafy veqetables | 1.000E+0C | 1.0COE+Q0 | ~- | STOR_T(2)
STCR | Milk | 1.022E-00 | 1.0005+00 | - | STOR_T{3)
STCR | Meat and poultry | Z.000E401 | 2.00DE+01 | - | STOR_T{4)
STCR | Fish | 7.000E+00 | 7.0008+00 | -= | STOR_T{5)
STCR | Crustaces and mollusks | 7.000E+0C | 7.000E+00 | -- | STOR_T(6)
STCR | Well water | 1.000E<0C | 1.000E+00 | - | STOR_T(7)
STCR |  Suxzface water | 1.000E<00 | 1.000E+00 | -- | STOR T(8)
STCR |  Livestock fodder | 4.500E+01 | 4.5008+01 | -= | STOR T{%

| | | l |
RO21 | Thickness of building foundation (m) | not used | 1.8002-01 | - | FLOOR1
R02% | Bulk densi:y of building foundation {g/cm**3) | not used | 2.400E+00 | - | DENSFL
R0Z1 | Total poronity of the cover materia | not used | 4.000B-00 | - | TeCV
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Summary : ‘Whittaker Site -~ Deep Contamination - Th-232+D
File Whittaker deep - Th.RAD
Site-Specific Parameter Summary (continued)

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

i i I i f
RO21 | Total perosity of the building fcundation | net used | 1.000E-01 | ——- | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | - | pr20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20OFL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
RO21 | in cover material | not used | 2.000E-06 | —-——— | piFcV
RO21 | in foundation material | not used | 3.000E-07 | -—- | DIFFL
RO21 |  in contaminated zone soil | not used | Z.000E-06 | -—- | pIFCZ
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—- | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | -—- | HRM
R021 | Building interior area factcr | not used | 0.000E+Q0 | - | FAI
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | -— | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -—- | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | ——— | EMANA(2)

| ! | | |
TITL | Number of graphical time points | 32 | -—- | -— | NPTS
TITL | Maximum number of integration points for dose ] 17 | -—= | —— | LYMAX
TITL | Maximum number of integration points for risk | 257 | ——— ] ——— | KYMAX

J. 1 1 1 1
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Summary : Whittaks:r Site -~ Deep Contamination - Th-232+D
File : Whittaker deep - Th.RAD
Contaminated Zcne Dimensions Initial Scii Ccrneentratisns, pili/e
Area: 14110.00 sqguare meters Ra—-22& 7.000E+0Q0
Thickness: 7.50 meters Th~228 7.000E+00
Cover Depth: 0.00 meters Th=232 7.008E+00
Total Dose TDOSE (L), mrem/vr
Rasic Radlation Dose Limit = 2.S502E+01 rerem/yx
Total Mixture Sum Mit} = Fraction of Basic Dose Limit Reacelived at Time (L)
t (yearsi: O0.730E+CC 1.000E+00 3.0002-00 1.000E+01 3.0002Z+01 1.6G00E+02 3.000E+02 1.0003E-03
TOCSE(D): 2.193E401  2.493E+01  2.493E+031 2.492E+01  2.4G2E+01 2.4G2E+01 2.4¢2E+01 2.4%1E+0]
M{t): 9.¥TZE-01  9.972E-01  9.%712-01 C.CEYE-01 ¢.9€T7E~01 2.%6€E-01 9.%66E-01 9.966E-01
Maximuam TDCSE(w): 2.4S35401 mrem/yr at £ = 0.000E+00 years
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Summary : Whittaker Site - Deep Contamination - Th-232+D
Fi;é : Whittaker deep - Th.RAD
Tctal Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Greound Inhalation Radon Plant Meat Milk Scil
Radio~-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 1.081E+01 0.4332 6.993E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.251E-01 0.0050
Th-228 1.284E+01 0.5150 3.482E-~-02 0.0014 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0Q0 0.0000 0.000E+00 0.0000 5.719E~02 0.0023
Th-232 6.191E~01 0.0248 1.974E-01 0.007¢ 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+CO 0.0000 2.377E-01 0.0085
Total 2.427E+01 0.9736 2.3%2E-01 0.00%96 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 4.19%E-01 0.0168
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra~-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.095E+01 0.4391
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000 1.293E+01 0.5186
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 O0.000E+00 0.0000 0O.000E+00 0.0000 1.054E+00 0.0423
Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000C 2.4S3E+01 1.0000

*Sum cf all water

independent and dependent pathways.
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Summary : Whittak:r Site -~ Deep Contamination - Th-232+D

File : Whittaker deep - Th.RAD

Total Dose Contributicns T20SZii,p,t! for Individual Radionuclides (i} and Fathways (p)

As mrem/vr and Fraction of Toral Dose At t = 1.0003E+00 years

Water Independent Pathways f(Inhalation excludes radon)

Grou:nd Inhalation Radon Plant Meat Mitk Scil

Radio~-

Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yvr fract. mrem/yr fract. rrem/yr fract. mrem/yr fract.

Ra=-228 1.325E+0 0.5314 1.6132-02 0.030€ 0.000E+00 3.0000 0.030E+23 0.0G00 0.000E+00 0.0000 0.060E+400 3.0000 1.272E-0X 0.0051
Th-228 8.936E+0C 03,3585 2.42328-02 0.0010 0.C00E+00 0.0000 (.030E+00 0.0000 0.000E+400 0.00G0 Q.000E450 4.00003  3.351E-02 0.001e
Th-232 2.087E+00 0.0837 1.988E-3% 0.0080 0.000E+00 0.0000 ©0.0C0CE+40 0.0000 0.00G0E+00 0.0000 0.00CE+00 0.00600 2.529E-01 0.0101
Total 2.427EX0L 0.9736 2.3GZE-01 0.00%€  0.000E+22 0.0000 02.000E+D0G J.0G00 0.000E+00 0.0000 0.0002400 6.0000 4.199E-0: 0.016f%
Tctal Dose Contributions TDOSE(i,p,t) for Individuoal Radionuclides (i) and Pathways (¢)
As mrem/vyr and Fraction of Total Bose At t = 1,0002+0C vezrs
fator Fish Radon Plant Meat Milk All Pathways®

Radio-

Nuclide wmrem/vyr £fract. mrem/yr fract. mrem/yr  fract. mrem/yr  fract. mrem/yr  fract. /vr  fract. mrem/vr fract.

0.0000 0.000£+400 C¢.0000  0.020E+00 3
G.0C00  C.000E+00 0.G0CC  0.00CE-0C ©.0000  9.C00E+00 0.2€1C
0.0C00 0.000E+00 0.000C ©.00CE-00C 0£.0000 2.53

8 0.000E+CC 0.0000 0.C00E+00 0.0000 0.0002+00 0.0000 C.
Th-228 0.003E+G0 0.0C00 JE+30 0.00060 0.006E+00 0.00C00 €.
Th-23z 0.000E+00 &.0000 0.000E+00 0.0000 0.0002+00 0.00C00 0.

<o O

Total 0.0CCE+00 0.0G00 0.200T+00 0.0000 0.0C0E+00 0.3300 0.000Z+00 0.0000  0.0002+00 0.0000 0.008CE~00 5.00300 2.4%2E+401 1.000C

*Sum of all water independent and deperndent pathways.
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Summary : Whittaker Site - Deep Contamination - Th-232+D
File : Whittaker deep - Th.RAD
Tectal Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Greund Inhalation Radon Plant Meat Milk Scil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 1.444E+01 0.57%4 2.361E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .179E-01 0.0047
Th-228 4.330E+00 0.1737 1.174E-02 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .929E-02 0.0008
Th~232 5.497E+00 0.2205 2.038E-01 0.0082 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .827E-01 0.0113
Total 2.427E+01 0.9736 2.392E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .199E-01 0.0168
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 .458E+01 0.5850
Th~228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 L.361E+00 0.1749
Th-2z32 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .983E+00 0.2400
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .493E+01 1.0000
*Sum of all water independent and dependent pathways.
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Summary Whittaker Site - Deep Contamination - Th-232+D
File Wnittaker deep - Th.RAD
Tctal Dose Contributicns TDOSE{I,p,t) for Individual Radionuclides {i) and
As mrem/yr and Fraction of Tetal Lose AT © = 1.000E+01 years
Water Independsent Pathways (Inhalation excludes radon)
Grourd Inhalation Razdon Plant Meat Milk Scil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrer fract mrem/yr fract. mrem/yr fract. rrem/vr fract mrem/yr fract
Ra-228 £.484E+030 0.3404 1.632E-0Z $.0007 ©O.000E~CC 0.00083 0.0030E+33 0.0000 $.900Z+003 £.06000 0.900E+00 5.35000 €.08ZE-02 0.0024
Th-228 2,428E-01 3.0138 2.2¢3E-04 Q.0G000 0.00CE+00 2.0003 0.030G0Z+30 0.0000 0.000E+00 0.0000  §.000E-00 0.0000 :1.527E-03 0.0001
Th-23z 1.544E-01 0.6194 2.21¢E-0L 0.0082 O0.000E+00 0.0003 0.000E+80 0.0000 0.000=Z+00 0.0000 C.000E=30 0.0006 3.5758-01 0.0143
Total 2.,42€E~0Y D.9736 2. 1 0.00%€ 0.00CE+00 0.0003 0.000Z+40 08.0000 0.000E+203 08.0000 0.000E+030 0.0000 4.:9¢5-01 0.0Z€#
Total Dose Contriputions TDCSE(i,p,t] for indiwidual Radionuclides 1) and Fathways ip)
As wrem/yr and Fraction oI T = 1.00CE+01 years
Water Tependent Pathways
Water Fish Radon Plant Meat Milk
Radic-
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr  fract rren/yvr  fract mrem/vr  fract mrem/vr  fract rrer/yr fract
Ra-228 0.000E+CC 0.0000 23.0CCE+00 0.0000 9.000£+00 0.0000 0.0CGOE+Z0 2.00303 (.00G0B+C3 0.0000 0.0002+430 0.030G0 %.5618:006 0.3435
Th-228 0.000E+0C ©.0020 0.0CCE+00 0.03000 0.CCQE-0C 0.0000 0O.0CGOE+CG 0.0000 0.000E-CO G.0000  0.000E+00 0.0060 2.452E-01 0.0139
Th=-232 0.000E+0C G.0000 0.0CCE+00 0.0000  0.00{ 0.0009  G.0COE+GO 0.0G00  0.0GOE+CO 0.00008 0.00CzZ+00 0.030006 1.60ZE-01 0.6426
Total 0.003E+00 0.0090 3.000E+00 0.05003C 0.020E+030 0.000D O.0CGOE+CGO 0.0033 $.000E=CD 0.00008 OC.000E+2D 3.3000 Z.4%2E+D1 1.0000

and depernden:<

pathways.
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Summary : Whittaker Site - Deep Contamination - Th-232+4D
File : Whittaker deep - Th.RAD
Tctal Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Greund Inhalation Radon Plant Meat Milk Scil
Radio-
Nuclide mwrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
Ra-228 8.058E-01 0.0323 1.586E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.652E-03 0.0002
Th-228 2.443E-04 0.0000 6.625E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.088E-06 0.0000
Th-232 2.345E+01 0.9412 2.376E-01 0.0095 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 D.0000 4.14ZE-01 0.0166
Total 2.426E+01 0.9736 2.392E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 4.1%8E-01 0.0168
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.130E-01 0.0326
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.461E-04 0.0000
Th-232 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.410E+01 0.9674
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.4S2E+01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : Whittaker Site - Deep Contamination - Th-232+D

File : Whnittaksr deep - Th.RAD

Tetal Dose Contributicns TDCSE(L,p,t) for Individuzl Radicnuclides (i) and Pathways ip)

As mrem/vr [:ose &t £ = 1.,000E+02 years

Water Independent Pathways {Inhalarion excluces radon)

Greur.d Inhalation Radon Plant Meat Milk Scil
Radic-
Nuclide mrem/yr fract. mrem/yr fract. mrer/yr fract. fract mrem/yr  fract mrem/vr fract mren/yvr fract
Ra-228 1.73€6E-04 0.0000 3. 0.0000 D.J30E+00 0.0000 O0.000E+30 0.05003 0.000E+03 0. 0.000E+00 5.0000 1.217E-2¢ 0.0000
Th=-228 2.362E-15 0.0000 €.:48 Q.0000  0.000E+C0 0.0000 O.COCE+23 0.0000  C.000E400 O GLO00E+00 G.0000  1.0528-17 0.03000
Th-232 2.426¢E+01 $.98735 2. 0.00%¢  0.30CE+00 0.0003 0.000E+C0 0.03G3C 0.000E+00 0.6000 0.0060E+00 0.0006 4.1882-01 0.0168

Total 7.426E+01 0.9736  2.3¢IZEZ-00 0.000€  0.000E+00 00,0000  2.000Z+00 0.0080  0.000Z+00 C.0000  0.O00E-00 $.0006 4.1982-91 0.01€8
Tctal Dose Contributions TDOSE(i,v,t] for Individual Radionuclides (i) N
As mrem/yr and Fraction of Total Tose it t = 1.0002+32 vears
Path
Water Fish Radon Piant Meat 111k All Pathwavs™®

Radio-

Nuclide wmwrem/yr fract. mrer/yr fract. nrem/yvr fract. mrem/yr  fract. mrer/yr  fract. mrem/vr  fract. mrem/vr fract.
Ra-228 0.CCCE+20 0.000G 0.000E+00 0.0900 O0.000E+22 3.0020C 0.3G08+00 €.0000 ©.000E+00 0.C00D  0J.00CE43C 0.0000 1.751E-04 O.00G0C
Th-228 §.00CE+00 §.0000 0.00CE+C0O 0.0000 0.000E+0D 0.0006 0.000E-00 0.000C 0.000E+C0 G.G00C  0.C0CE400 €.0000 2.600G
Th-232 ¢.000E+90 0.0000 0.0CCE+C0H 0.0000 0.000E+409 0.006G0 0.0005+00 0.0G0C 0.00CE+CO 0.0000 C.000E+00 ¢.000¢ 2.4928+40: 1.0000

Total 0.000%-00 0.0000 0.00CE+0D 0.3003 0.0005+00 D5.0003 0.D02E+G0 D.0G00  O0.000E-GO 0.2000 £.0005409 $.0050 2.4922+40% 1.0000

*Sum of all water Independent and dependent
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Summary : Whittaker Site - Deep Contamination - Th-232+D
File : Whittaker deep - Th.RAD
Tctal Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Scil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 5.787E-15 0.0000 1.13%9E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.059E-17 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00300
Th-232 2.426E+01 0.9736 2.392E~D1 0.00%96 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.198E-01 0.0168
Total 2.426E+01 0.9736 2.3%92E-01 0.0096 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.198E-01 0.0168
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.0C0E+00 0.00C00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.839%9E-15 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0D 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000
Th-23Z 0.000E+00 0.0000 0.000E+00 0.0000 O0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 2.49ZE+01 1.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.4%2E+01 1.0000
*Sum of all water independent and dependent pathways.
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Summary Whittaker ¢ - Deep Contamination - Th-232+D
File Whittak:r deep - Th.RAD
Tctal [iose Contriputicns TRGSZ(i,o,t) for Individuasl Radionuclides (1) and Pathways (p)
As mrem/vr and Fraction of Total Dose AT © = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Greourd Inhalation Radon Slant Meat Milk Sc
Radic-
Nuclide mrem/yr fract mrem/yr  fract mrem/yr fract. rrern/yy  fract. nrer/yr fract. mrem/yr  fract. mrer/vr fract
Ra-228 0.00CS+20 D.0000  0.033E+00 0.00003 0.0C0E+00 0.0005 0.200E+020 9.0G00 3.000E<00 0.90003 0.300E+00 $.0000 0.00CE+00 0.0000
Th=-228 0.C00Z+3D 03.0000 0.000E+02 0.0000 0.0C0E+0D 6.000G0  C.0D0E+GG 0.0000 0.000E-CC 0.02000  0.000E+00 G.0000  0.000E=00 ¢.000C
Th-232 Z.425E+01 $.8726 2.39ZE-01 0.0996 0.CCOEZ+09 0.0006 C.000E<(:0 ©.0000 (.0CCE-CUO 0.00600 0.000E+00 G.0000 4,198E-01 O.016f
Total Z.425E+01 3.973%6  2.3%2E-01 0.0096 0.0008+0% 0.0000 0.500BE<00 0.0G00 J.000E+CHD 0.0000 0.0002:00 0.0000 4,1%6E-01 0.076¢
Total Cose Contributions TDOSE(i,p,t) for indiwvidual Radionuclides (i) ana Fathways ir]
As mrem/vr and Fraction of Total Doss At t = 1.000E+33 years
Water Fish Radorn Flant Meat Milk
Radic-
Nuclide mrem/yr fract. rem/yr fract. mrer/yr  fract. fract. mrem/yr fract aremr/yr  fract. mrer/yvr fract
Ra-228 0.000E+CC 0©.0C00 2.0 0.0000  0.000E=00 0.0000 O.000E4(30 0.0003 §.CQGCE+00D 0.0000  ¢.000E+00 5.0000 0.000E-08 0.000C
Th-228 0.000E+00 ©.0000 Q.0GGE+30 €.0000 0.000E+00 0.0000 £.00CE+00 ¢.0000 0.0GCE+CGT 00006 G.000E-00 CG.0C0C  0O.CCGE-00 0.000C
Th-232  0.000E+00 ¢.0C00 £.00GES+22 0.0000 0.000E+00 0.0000 0.000E+00 0.04G80 0.0G0E+00 G.0000  ¢.000FE-3C (¢.000C 2.491E+01 1.0300C
Total 0.000E+00 D.0593 C.0CO0E+0D 23.0000 0.0090E+0CN 0.9200 2.000E+70 0.3032  0.030E+00 2.9000  J.920E+00 $.0000 2.4G1E~01 1.330C
*Sum of all water independent and dependent pathwavs.
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File  : Whittaker d
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Page 17

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.C000E+02 3.000E+02 1.000E+03
Ra-228+D Ra-228+D 1.000E+00 1.223E+00 1.084E+00 8.518E-01 3.661E-01 3.280E-02 7.063E-06 2.355E-16 0.000E+00
Ra-228+4D Th-228+D 1.000E+00 3.405E-01 8.288E-01 1.232E+00 8.569E-01 8.334E-02 1.796E-05 5.986E-16 0.000E+00
Ra-228+D TDSR(J) 1.564E+00 1.913E+00 2.083E+00 1.223E+00 1.161E-01 2.502E-05 8.341E-16 0.000E+00
Th-228+D Th-228+D 1.000E+00 1.847E+00 1.286E+00 6.22%E-01 4.932E-02 3.515E-05 3.399E-16 0.000E+00 0.000E+00
Th-232 Th-232 1.000E+00 6.115E-02 6.115E-02 6.115E-02 6.115E-02 6.115E-02 6.115E-02 6.115E-02 6.115E-02
Th-232 Ra-228+D 1.000E+00 7.521E-02 2.141E-01 4.464E-01 9.317E-01 1.265E+00 1.298E+00 1.298E+00 1.298E+00
Th-232 Th-228+D 1.000E+00 1.424E-02 8.735E-02 3.472E-01 1.295E+00 2.117E+00 2.201E+00 2,201E+00 2.200E+00
Th-232 YDSR(J) 1.506E-01 3.626E-01 8.547E-01 2.288E+00 3.443E+00 3.559E+00 3.559E+00 3.55%E+00
The DSR includes contributions from associated (half-life < 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Nuclide
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Ra-228 1.599E+01 1.307E+01 1.200E+01 2.044E+01 2.152E+02 9.993E+05 *2,726E+14 *2.726E+14
Th~228 1.353E+01 1.944E+01 4.013E+01 5.0639E+02 7.112E+05 *8.195E+14 *8.195E+14 *8.195E+14
Th-232 1.660E+02 6.894E+01 2.925E+01 1.093E+01 7.260E+00 7.024E+00 7.024E+00 7.024E+00
*At specific activity limit
Summed Dose/Source Ratios DSR({i,t) in (mrem/yr)/(pCi/qg)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time ¢f minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
Nuclide Initial tmin DSR (i, tmin) G{i,tmin) DSR{i,tmax) G(i,tmax)
(1) (pCi/g) (years) (pCi/qg) {pCi/g)
Ra-228 7.000E+00 2.698 + 0.005 2.087E+00 1.198E+01 1.564E+00 1.599E+01
Th-228 7.000E+00 0.000E+00 1.847E+00 1.353E+01 1.847E+00 1.353E+01
Th-232 7.000E+00 119.5 + 0.2 3.558E+00 7.024E+00 1.506E-01 1.660E+02
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Summary : Whittaker Size - Deep Cont
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File : Whittaker deep - U-Z3E83.RAD
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C-z4 = 5 s 3
=349 * corcentratior ratio, dimensionless S > 1.000E-0Z ETE i,1}
=34 @ , beeri/iivestouk-intake ratio, * &.00Q0E-04 * RTFI 1,2}

I
W

, milik/

tock-intake ratio,

, beef/livestock-intake ratlo,

I
[}
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w

1
[SSEERW)
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I
[

- 2 , milk/livestock-intake ratlo, 4 2 1,00CE-23 * RTFL 2,3}
_34 E ] 3 ki
3 Th-220 , plant/soil concentration rati L 3 1. 2 ORTEL 2,10
* Th-233 , beei/iivestock-intake rat s 000808 ¢ 1.CC0E-D4 7 RTEX

D-34 * Th-230 , milhk/2% tock-intake 1 ig
LD-34 2 2 3 2

2 ORTE(

, plant/soil concentration

4
U-234 , beef/livestock-intake r * RTEL &, 23

s RTF{ &,3)

intake ra

=36 7 U-Z3E , glant/soil concentretlion rati G 2 *RTF( 5,1

~34 2 U-z3e , intake ratio, L] RTF{ 5,2

-34 * U~238 , intake ratio, * 6. RTF( 9,23}
3 a 3

, olant/scil congentration ratio, dimensionliess 5 7. B00E-03 * 2.8CG0E-03 * RTE( €,1}

, intake ratin, (pCi/kg)/(pCi/d) ER s 3.4002-04 * RTF{ 6,%)

s €.000Z-04 ® RTE( €,

[

“take ratio, (pCi/Li/(pli/d) 6.

5 * Ricaccumularion factors, fresh water, L/k

D
D-5 * Ppb-210-D , fish *
D

2 YLO00GE-02 ¢ 3.00024GZ > BIOEACE 1,1)

-5 % Bp-210+D znd moilusks * 1.000E-02 3 1.CQQ0E+G2 3 BIOFARC{ 1,2)
D_S 2 3} 3 3

p-5  * Ra-2Z¢+D , fish * 01 * 5.0008+01 3 BIOFRCI 2,10

-3 3 Ra-20€+D , crustacez and meilusks 2 2 BQOE-02 ¢ 2.500B4G2 3 BIOFACI 2,2)
D_s 3 3 3 3

D-%  * Th-230 , fish *1,C00E-02 2 1.0002+02 ¢ 3,1

D=5 * Th-23C , crustacea and mollusks *5 COOE-D2Z * 3.0008+062 * 2,21
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Summary : Whittaker Site - Deep Ccntamination - U-238+D

File : Whittaker deep - U-238D.RAD

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

File: FGR 13 MORBIDITY

3 * Current 3 Base *  Parameter

Menu ?* Parameter 3 Value 3 Case* 2 Name

D-5 = U-234 , fish 3 1.000E+01 * 1.000E+01 * BIOFAC({ 4,1)
D-5 2 U-234 , crustacea and mcllusks 3 6.000E+01 * 6.000E+01 * BIOFAC( 4,2)
D-5 3 3 3 3

D-5 ? U-23¢ , fish * 1.000E+01 * 1.000E+01 * BIOFAC( 5,1)
D-5 *?* U-238 , crustacea and mollusks 3 6.000E+01 * 6.000E+01 * BIOFAC( 5,2)
D-5 > 3 3 3

D-5 ? U-238+D , fish 3 1.000E+01 * 1.000E+01 * BIOFAC({ 6,1)
D=5 2 U-238+D , crustacea and mollusks 3 %.000E+01 ® 6.000E+01 * BIOFAC({ 6,2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : Whittake: Site -

File : Whittaker deep -

: 3 Usex 3 » Used by KESKRAD * Farameter

2

3 Iroaz P Zefauit ¢ {If different from user Input)} ? Name

> ° - > THICKC
? N - : LOZERQ
: 2, 300E-DL 2 -—- = ERD
? ’ : - * I
? S T S I — S T2
3 P2, 000E-0D 3 . s T
* 5 1.060F+01 —— Sopeoay
: TR GO0 — SRS
: O1LO00E+02 2 R S
? TORLGNAEE0R 3 - o T
3 1L 000804 8 _— B ;
: S OGLO00E4D0 2 o s oteog

¥ N 2 G.GR2E400 B —— s

X 2 K] 3 3

R3XZ 3 lonuclide (pli/og):  Pb-21¢ 2 4760100 * .0 3 -—= 2314

RCGZZ 2 radionuclide (oli/fg): Ra-22¢ 4. TGOE00 Y G 3 - 3O8T Lz

RG22 * radicnuclide (pli/g): G > -—- 381 i

ROZZ * radicnuclide {(plifg): 3 -—= > SI 4

ROLZ ? radionuclide (pli/g): -—= RS

ROLZ * Concentratior ir grourdwater {(pCi/L): 3 -—- PoEilo1;
B . 3

ROLZ * Corcerntratior ir groundwa-er (oCi/L):

RO12 ° (pTi/L): : --- Wi o3

RO12 DCi/L) > - » oWl 4}

RO1Zz * (pTi/L): : e RS
3 2 2 3 3

ROZ3 () S0.000E-00 ¢ 5.0005450 ¢ -—- :

RCLZ 2 cover material (g/cm**3) 3

RO

o
w
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ROL3 °

sortaninated zone (g/cmt*t3) 3

RO13 * Contaninated zore
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zore tonal worosity 2 4.000E-31 * L.000E-01 * I s
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Site-Specific
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Parameter Summary
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Page 5

Default

(continued)

3

2

Used by RESRAD

Parameter

RO14 32
RO14 ?
RO14 *
RO14 *

RO1S 3
RO1S 2
RO1S 3
RO1S ?
RO15 *
RO1S *
RO1S 3
RO1S 2

RO16 2
RO16 *
ROl6 *
RO16 *
ROL6 3
RO16 *

RO16 2
RO16 3
RO16 3
RO16 ?
RO16 *
RO16 2

RO16 *
ROl6 ?
RO16 ?
RO16 °
RO16 2
RO16 °

RO16 °
RO16 °
RO16 °
RO16 °
RO16 °
RO16 °

RO16 2
RO16 ?
RO16 ?
RO16 *
RO16 *
RO16 *
RO17 *
RO17 2
RO17 2
RO17 ?

Saturated zone hydraulic gradient
Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance

Well pumping rate (m**3/yr)

Number c¢f unsaturated zone strata
Unsat. zone 1, thickness (m)

Unsat. zone 1, soil density (g/cm**3)
Unsat. zone 1, total porosity
Unsat. zcne 1, field capacity

Unsat. zone

1
1
Unsat. zone 1, effective porosity
1
1, soil-specific b parameter
1

Unsat. zone

Distribution coefficients for Pb-210
Ccntaminated zone (cm**2/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients fcr Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate ({/yr)
Solubility constant

Distribution coefficients for Th-230
Contaminated zone ({(cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/q)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for U-238
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalaticn

, hydraulic conductivity (m/yr)

3

3

3

3

3

4.700E-02
5.300E+00
1.000E-03
7.500E+00
ND

not used

1

4.000E+0Q0
1.500E+00
4.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

= NN

.000E+02
.000E+02
.000E+02
. 000E+00
. 000E+00

L I S

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

QO O =N

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

o O o O

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

o o v o»

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00
.169E+04
.000E-04
.000E+01
.000E~01

R e >R« R NS NS, |

2.000E-02
5.30C0E+00
1.000E-03
1.000E+01
ND

2.500E+02

.000E+00
.500E+00
.Q00E-01
.000E-01
.000E-01
.300E+00
.000E+01

DS I N N T

.000E+02
.000E+02
.000E+02
.0GOE+00
.000E+00

[ N

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

(o T e R

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

OO

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

o o 00 ov

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00
8.400E+03
1.000E-04
3.000E+01
4.000E-01

o o v

5.177E-05

not used

7.392E-05

nct used

8.639E-08

not used

1.034E-04

not used

1.0348-04

not used

DWIBWT
MODEL
oW

NS
H(1)

DENSUZ (1)

TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ (1)
HCUZ (1)

DCNUCC{
DCNUCU {
DCNUCS {
ALEACH (
SOLUBK(

DCNUCC (
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK {

DCNUCC (
DCNUCU (
DCNUCS {
ALEACH(
SOLUBK {

DCNUCC (
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK (

DCNUCC (
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK (
INHALR
MLINH
ED

SHF3

1
1,1
1

1
1

2)
2,1
2)
2)
2)

3
2, 1)
3)

3
3)

4)
4,1)
4)
4)
4)

5)
5,1)
5)
5)
5)
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Summary : Whittaker Site - Deep Ccntamination - U-2384D

File : Whittaker deep ~ U~238D.RAD
Site-Specific Parameter Summary (continued)
3 2 User 3 2 Used by RESRAD *  Parameter

Menu ° Parameter 2 Input 3 Default 3* (If different from user input) ?

RO17 ?® Shielding factor, external gamma * 5,512E~01 * 7.000E-01 ? -— 3 SHF1
RO17 ° Fraction of time spent indoors * 2.300E-01 ® 5.000E~-01 ? — 3 FIND
RO17 * Fracticen cf time spent outdccrs {on site) * 1.000E~01 ®* 2.500E-01 * —— * FOTD
R017 * Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 °* >0 shows circular AREA. * FS
R0O17 * Radii of shape factor array (used if FS = -1): 3 3 3 3
RO17 * Outer annular radius (m), ring 1: * not used * 5.000E+01 @ - * RAD_SHAPE( 1)
RO17 2 Outer annular radius (m), ring 2: * not used * 7.071E+01 3 -— ®> RAD_SHAPE( 2)
RO17 3 Quter annular radius (m), ring 3: 3 not used * 0.000E+00 3 -— * RAD_SHAPE({ 3)
RO17 3 Outer annular radius (m), ring 4: ®* not used * 0.000E+00 3 -— * RAD_SHAPE( 4)
RO17 2 Outer annular radius (m), ring 5: * not used 3* 0.000E+00 * --- * RAD_SHAPE{ 5)
RO17 2 Outer annular radius (m), ring 6: * not used * 0.000E+00 ? -—= * RAD_SHAPE( 6)
RO17 3 Quter annular radius (m), ring 7: * not used * 0.000E+00 3 — * RAD_SHAPE( 7)
RO17 *? Outer annular radius (m), ring 8: * not used * 0.000E+00 * —-——- * RAD_SHAPE( 8)
RO17 ® Outer annular radius (m), ring 9: * not used * 0.000E+00 2 -— * RAD_SHAPE({ 9)
RO17 2 Quter annular radius (m), ring 10: 3 not used * 0.000E+00 °® -—- * RAD_SHAPE (10)
RO17 * OQuter annular radius (m), ring 11: * not used * 0.000E+00 3 —== ® RAD_SHAPE(11)
RO17 ? Quter annular radius (m), ring 12: 3 not used * 0.000E+00 * ——— * RAD_SHAPE(12)
3 3 3 3 3
R017 ?* Fractions of annular areas within AREA: 3 3 3 N
RO17 ° Ring 1 * not used * 1.00CE+00 ? --= ® FRACA( 1)
RO17 °? Ring 2 * not used * 2.732E-01 °? —-—= 3 FRACA( 2)
RO17 ° Ring 3 * not used * 0.000E+00 * - 3> FRACA( 3)
RO17 ® Ring 4 s not used * 0.000E+00 3 --- * FRACA( 4)
RO17 > Ring 5 > not used ° 0.000E+00 ° -—- * FRACA( 5)
RO17 * Ring 6 * not used * 0.000E+00 ° -—- * FRACA( 6)
RO17 2 Ring 7 * not used 3 0.000E+00 3 - 3 FRACA( 7)
RO17 * Ring 8 * not used ? 0.000E+00 ° o > FRACA( 8)
RO17 ® Ring 9 ®> not used * 0.000E+00 * - * FRACA( 9)
RO17 *  Ring 10 * not used * 0.000E+00 2 - * FRACA(10)
RO17 @ Ring 11 ®* not used * 0.000E+00 * — * FRACA(1l)
RO17 *  Ring 12 * not used * 0.000E+00 °® - * FRACA(12)
B s a 3 B
R0O18 * Fruits, vegetables and grain consumption (kg/yr) * not used * 1.600E+02 * ——= * DIET (1)
R0O18 ° Leafy vegetable consumpticn (kg/yr) * not used * 1.400E+01 3 -—= ®* DIET(2)
R018 * Milk consumption (L/yr) ® pot used 3 9.200E+01 ?* —— * DIET(3)
R018 °* Meat and poultry consumption (kg/yr) * not used 3 6.300E+01 °* —— * DIET (4}
R018 * Fish consumption (kg/yr) * not used * 5.400E+00 3 ——— ® DIET(S)
R018 * Other seafood consumption (kg/yr) ®* not used 3 9.000E-01 °? -—= * DIET(6
RO18 °* Soil ingestion rate (g/yr) * 3.650E401 * 3.650E+01 3 -—- * SOIL
RO18 * Drinking water intake (L/yr) * 5.100E+02 * 5.100E+02 @ - * DWI
R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * - * FDW
R018 * Contamination fraction of household water * not used * 1.000E+00 * —— ® FHEW
R018 * Contamination fraction of livestock water * not used * 1.000E+00 * -—- * FLW
R018 * Contamination fraction of irrigation water * not used * 1.000E+00 3 -—- * FIRW
R018 ° Contamination fraction of aquatic food * not used * 5.000E-01 3 -—= * FRY
RO18 * Contamination fraction of plant food * not used °3-1 3 - * FPLANT
RO18 2 Contamination fraction of meat * not used °-1 3 -— 3 FMEAT
R018 ° Contamination fraction of milk * not used 3*-1 3 -—= * FMILK
a 3 s 3 s

RO19 ° Livestock fodder intake for meat {(kg/day) * not used * 6.800E+01 32 -—= * LFI5
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Summary : Whkittaker Site - Deep Ccntamination - U-238+4D

Fil"e : Whittaker deep - U-238D.RAD
Site-Specific Parameter Summary (continued)
3 3 User 3 3 Used by RESRAD ® Parameter
Menu ? Parameter 3 Input * Default * (If different from user input) 3 Name
A AR A AR AAA AR AR AR A AARARRA
R021 ® Thickness of building foundation (m) 3 not used * 1.500E-01 2 -— * FLOOR1
R0O21 * Bulk density of building foundation {g/cm**3) 3 not used * 2.400E+00 3 — * DENSFL
R021 * Total pcfosity of the cover material 3 not used 3 4,000E-01 * —— ¥ TPCV
R0O21 ? Totai porosity of the building foundation 3 not used 3 1.000E-01 3 -—- * TPFL
RO21 * Volumetric water content of the cover material 3 not used * 5.000E-02 3 -—= * PH20CV
RO21 ® Volumetric water content of the foundation 3 not used * 3.000E-02 * -— * PH2OFL
R021 * Diffusion coefficient for radon gas (m/sec): 2 3 3 3
RO21 2 in ccver material ® not used * 2.000BE-06 @ - * DIFCV
RO21 2 in foundation material * not used 3 3.000B-07 * -—= * DIFFL
RO21 @ in contaminated zone soil 3> not used °* 2.,000E-06 3 -—= * DIFCZ
R021 * Radon vertical dimension of mixing (m) ® not used * 2.000E+00 3 ——- * HMIX
R021 * Average building air exchange rate (1/hr) * not used * 5.000E-01 3 —— * REXG
R021 * Height c¢f the building (rccm) (m) ®* not used * 2.500E+00 3 ——- 3> HRM
R0O21 ® Building interior area factor * not used * 0.Q00E+00 3 —-——— * FAI
R021 ? Building depth below ground surface {m) ® not used 3-1.000E+00 ? - * DMFL
R021 ? Emanating power of Rn-222 gas > not used * 2.500E-01 3 -—- ? EMANA (1)
R021 ? Emanating power of Rn-220 gas 3 not used * 1.500E-01 3 —— * EMANA(2)
3 3 3 3 3
TITL * Number of graphical time points 3 32 3 -—= 3 -—= * NPTS
TITL * Maximum number of integration points for dose 3 17 3 - ? -—= * LYMAX
TITL * Maximum number of integration points for risk 3 257 2 —_— 3 ——= * KYMAX
RSOSSN SSSESR NN SIS SRRSO SO EAN NSRS NRE RN EARRR SN ARERSANRI SRS S RS SSNRIRRSSEISIINNRRASREESSSINIRESSS TSR FIBD RN

Summary of Pathway Selections

Pathway 2 User Selection

1 —— external gamma 3 active
2 ~- inhalation (w/o radon)3 active
3 —- plant ingestiocon 2 suppressed
4 -- meat ingestion 3 suppressed
5 ~- milk ingestion 3 suppressed
& -- aquatic foods ® suppressed
7 -- drinking water 3 active
8 -~ soil ingestion 2 active
9 -- radon 3 suppressed
Find peak pathway dcses 2 suppressed



TSRED, Versicrn €.4 T«
Summary @ Whittake:r Site -

File : Whittake- deep - U

Cortaminated
BABABRAL
Area:
Thickress:
Cover Depth: .00 meters Th=233 L T00EACH
U-234 3. TO0E+

U-238 3. 7305450

mrem/yT

= 2.58908+01 mrem/ye

Dose Limir Recelved

.




RESRAD, Version 6.3

Summary

File

Radio~—

Nuclide

Pb-210
Ra-226
Th-230
U-224
0-238
fiffifs
Total

Radio-

Nuclide

Pb-210
Ra-22¢6
Th-230
U~-234
U-238
fiffifs
Total

*Sum of

T« Limit =

180 days

: whittaker deep — U-238D.RAD

07/18/2006 11:48

Writtaker Site - Deep Ccntamination - U-238+D

Total Dose Contributions TDOSE(i,p,t)

Ground

mrem/yr

1.272E-02
2.322E+01
7.586E-03
8.543E-04
3.15%E~01

ITITIIIII
2.355E+01

mrem/yr

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
ffififfds
0.000E+00

all water

fract.

ITITIT
0.9502

Page 10

for Individual Radionuclides

As mrem/yr and Fraction of Total Dose At t

Water Independent Pathways

Inhalation

mrem/yr

3.803E-03
1.490E-03
5.429E-02
2.198E~02
1.966E~02
frififfif
1.012E-01

fract.

0.0002
0.0001
0.0022
0.000¢9
0.0008
fiffif
0.0041

Radon

mrem/yr
ABARAAARA
0.000E+00
0.000E+00
0.000E+00
0.00CE+00
0.000E+00

0.000E+00

fract.

R

0
0
0.
0
0

.0000
. 0000
0000
.0000
.0000

ffffft

0

.0000

Fla

nt

AARARAARARAA

mrem/yr
BARBAARAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
frifffiis
0.000E+00

fract.
R

0.
0.
0.
0.
0.

0000
0000
0000
0000
0000

fi1iift

0.

0000

(1) and

= 0.000E+00 years

(Inhalation excludes radon)

Pathways (p)

mrem/yr

0.000E+00
0.000E+00
0.0C0E+00
0.00CE+00
0.C00E+Q0

0.000E+Q0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides
= 0.000E+00 years

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

mrem/yr
AKA -
.000E+00

0

0.000E+00
0.000E+00
0.000E+00
0.000E+00
ffffiiies
0.000E+00

As mrem/yr and Fraction of Total Dose At t

fract.
BAARRA
0.0000
0.0000
0.0000
0.0000
0.0000
ffifts
0.0000

Water Dependent Pathways

mrem/yr

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fiffi1eis

independent and dependent pathways.

fract.

0

L0000
.0000
.0000
.0000
.0000

ffffit
0.000E+00 0.0000

mrem/yr

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

fract.

0.

0000

fifffifds f1£151
0.000E+00 0.0000

fract.

0.0000

(i) and

mrem/yr fract.

0.000E+Q0 0.0000
0.000E+0C ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
friffifds 11111t
0.000E+00 0.0000

Pathways (p)

mrem/yr

8.371E-01
1.674E-01
6.406E-02
3.306E-02
3.13%E-02

1.133E+00

fract.

.0026
.0013
0.0013
fifiisf
0.0457

0
0.0068
0
0

All Pathways*

mrem/yr
AR AR KA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fififffss
0.000E+00

fract.

AAARRR

0.0000
0.0000
0.0000
0.0000
0.0000
f111i1
0.0000

mrem/yr fract.

.Q0CE+00 0

.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
0.000E+00 0.0000
fiffftfdt ff11it
0.000E+00 0.0000

8.536E-01
2.338E+01
1.259E-01
5.590E-02
3.669E-01
fiiiftfff
2.479E+01

fract.

0.0244
0.9434
0.0051
0.0023
0.0148
f1ifif
1.0000



Radio-

Nuclide

h-230

U-224

O.06C0E+0D

Total Dosez Contriputions

3.0007
3.0000

3.0

fiffsi ffffiffff iiiitd

T.012E-0% 0.0

Total

Jose

As mrem/yr and Fract

A
mrex/yr

BRABEY

wERNE ¥
FLVIFLYCR NIy

G.00CE-08

3.00407

0.8000
0.07

0.3000

3.0000

fiffii
0.3400

IITIT3111

D020 2.002E+QD

irndependert and dependent

Contriputions

TLOS=Z (4,0, t) for Indivicual

and Fraction of Total Dose A°

rays (Inhalation eunc!

mrem/vr fract wrem/yr fract wrem/vr  fract.
REBBBLEAK HARARN AEBRRA

3.02CE+CD

<

LEGO0 D,

LGGGO O,

GOCE -390 J.Gh
GOGOE-D20 5.0600 1.9

o
3
et
o

a L0000 0.0CCE+30 3.6000  0.0C0E+DD
0.2 ¢.ccoc G.2CCE+Q0 0.CGC00
0.00¢ .0c0o0 D.000E+30 .CG0D

IITIII

IIIIITIIT

G.0003 D.000E-32 G3.0A0E-GO G

SL0N0S

TLOSE (1, p,t} for In athways p!}
ion of Total

wWater Fa

Tepsndant

Radon Milx

AARARELAAARS

bl

PaFaVaVaVaVaNel
wrem/vr  fract.

mrem/yvr

BEAAR

G.0200  C.
G.0230 0.
G.200 0.

G.0309 0,000

G.08060 0.330E4+00

ffi-ii iffifiiit

JL000E+20 DL GG0R 2,478

G.0000  0.0098400 0.00




RESRAD, Versicn 6.3

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

Total Dose Contributions TDOSE(i,p,t)

Summary
File

Ground
Radio-
Nuclide mrem/yr fract.
AAARARR AAAAAAAAA ARAAAA
Pb-210 1.15%9E-02 (0.0005
Ra-226 2.318E+01 0.9354
Th-230 3.773E-02 0.0015
U-224 8.546E-04 0.0000
U-238 3.158E-01 0.0127
1ifffif fifififdt f1ffft
Total 2.355E+01 0.9502

Water
Radio-
Nuclide mrem/yr fract.
AARAARA AAAAAAAAR AAAARA
Pb-210 0.000E+00 0.0000
Ra~-226 0.000E+00 0.0000
Th-230 0.000E+00 0.0000
U-234 0.000E+00 0.0000
U-238 0.000E+00 0.0000
fitifft ffftides f£ffis
Total 0.000E+00 0.0000
*Sum of

T« Limit =

Inhalation

mrem/yr

3.464E-03
1.826E-03
5.429E-02
2.198E-02
1.265E-02

1.012E-01

mrem/yr

A AARARAR A

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fifffffes
0.000E+00

180 days 07/18/2006 11:48 Page 12

: Wnittaker Site - Deep Ccntamination - U-238+D
: Whittaker deep - U-238D.RAD

As mrem/yr and Fraction of Total Dose At t

Water Independent Pathways

mren/yr fract.

fract. mrem/yr fract.

AARARA AAAAAAAAR AAAAAA AAAAARAAA AARARA
0.0001 0.000E+00 0.0000 0.000E+00 0.0000
0.0001 0.000E+0C 0.0000 0.000E+00 0.0000
0.0022 0.000E+00 0.0000 0.000E+00 0.0000
0.000%9 0.000E+00 0.0000 0.000E+00 0.0000
0.0008 0.000E+00 0.0000 0.000E+00 0.0000
fffift fiffffidif fiffif fifffffif ifffit
0.0041 0.000E+00 0.0000 0.000CE+00 0.0000

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Radon

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

AARRAAAAAA AAAAAA ABAAAAAAA AAAARA
0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.0000 0.00CE+00 0.0000 0.000E+00 0.0000
0.0000 0.000E+00 00,0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000 0.000E+00 0.0000
feffff fEfEf8418 fiffff fffffffff f1f1it
0.0000 0.000E+00 0.0000 0.000E+00 0.0000

all water independent and dependent pathways.

for Individual Radionuclides

for Individual Radionuclides

(1)
= 3.000E+00 years

{Inhalation excludes radon)

mrem/yr fract.
.000E+00
.000E+00
.000E+00
.000E+00
0.000E+00 0.

0.00CE+00 0.0000

(1)
= 3.000E+00 years

and

and Pathways

mrem/yr

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0C

0.000E+00

Pathways

(p)

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
T11f11
0.0000

(p)

Soil

mrem/yr fract.
7.624E-01
2.416E-01
6.433E-02
.305E-02 0.0012
3.138E-02 0.0013
Tifffffes fi11it
1.133E+00 0.0457

0.0308
0.0097
0.0026

w

All Pathways*

fract.

0.000E+00
0.000E+00
0.000E+00
0.C00E+00
0.000E+00
frrififit
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fififffist
0.000E+00

fract.

0

0.0000
0.0000
0.0000
0.0000
fiifit
0.0000

fract.

7.775E-01
2.342E+01
1.563E~01 0.0063
5.588E-02 0.0023
3.668E-01 0.0148
iftffffff f11fis
2.478E+01 1.0000

0.0314
0.9453



Totazl Dose Contributions TEROSE(I,p,%) for Individual Radionuclides (1) S
As wmrem/yr and Fraction of Total Dess At ¢ = 1,000E+01 years
Wzter
Srouni Inhalation

Rzdio-

Nuclide

ARRAAR  AAERBBBAR
2.0060 2.000E-00

L0GCO 00002400

0.003E-00 G.0000  0.0330E430 5.0009
0

0.000E-20 C.C

Q005

0.000E-00 0.0000 0.300E+30 3.0000 3.0000 G.00CE+CS

3.000E-00G §.0000 0.200243CG 2.0000 L G006
2

J.00C0

<
|
£
%
[S TN
9%

Q0 0.,800T4 3G 3.0000

fiffffifs fffiid fefifiifd fiifii

—
=t
[N
[N
—
[N
=N

-01 0.0041  0.003E-2C G.0030  0.00054 %0 5.2003 LG0Go

ny

Total Dose Contributi

As mrem/

BAASAE
m

rem/vr

BBRAARALE AAXZ

L000Z400 0.000C 0.000E-00 3.0GGC

o)

<00 5,600 2.0CCE+00 0.35G06C  0.000E+30 0.0000  5.0008+00 2.0000

=)
=

)

SR

mom
+

=

=00 ).0000  0.0GCE+CY 0.0000  0.CC0E=20 $.00003  0,000E+00 2.6005  0.0Q0E+00 0.0CH0C  0.0008-00 3.0300
]

-
o
1
N
o84
[

-
©
(o
<
]
+
[}
>

Nejudle

N N

L0000 0,0C0E+00 ©.0002  0.0CCE+J0 3.CGID  0.0005+C0 00000 0.0005:00
0

E=07 0.0000 D.000E-3I0 Z.0630 G.050E400 0.0000

L0600 0.00 005400
D.0002-06 0.0000  D.G0O0E-30 05,0633 GLOC3Z+06 0.0300  06.000E+00
1if

i i
0.0000 2.0005-00 0.0000 0. 100E-G0

L0000

""""""""" pifififit iifiii

IiT1 I111:1

fiL171s

[

O.00284 00 GLO00D 00008400
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RESRAD, Version 6.3 T« Limit = 180 days Page

Summary : ¥nittaker Site - Deep Ccntamination - U-2384D
File  : Whittaker deep - U-238D.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation
Radio- AAAAAARARAAAAAAR AAAAAAAAARRAAARA
Nuclide mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
BARARAR AAAAAAAAR AARARA AAAAAAAAR AAARAA AAAAAARAA AARAAR ARARAARAA AAAAAA ARRKARAAA AAAAAA AAAAARAAA AARAAA
Pb-210 5.000E-03 0.0002 1.495E-03 0.0001 O0.000E+00 0.0000 O0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
Ra-226 2.287E+01 0.9248 3.753E-03 0.0002 0.000E+Q0 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 3.070E-01 0.0124 5.431E-02 0.0022 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000
U-234 8.941E-04 0.0000 2.193E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.1498-01 0.0127 1.260E-02 0.0008 0.000E+00 0.0000 O0.000E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000
fiffiff ffff4834f 1888 fffffffff ffffff fffffffif fiffff fiffffiff fiffdf fiffffiff fiffff fffffffff ffifif
Total 2.350E+01 0.9502 1.011E-01 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Plant Meat Milk
Radio- AAARARAARAARRRAA
Nuclide mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAARBAR RAARAARAA AARAAA AARAAAAAR AAAARA ARAAAAAAA AARAAR AARAAAAAA ARAAAR ARARAAARA AARAAK AARARAAAR AAAAAA
Pb-210 ~0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tiffffs f4258888% fEfe6f fffffffff f9ffff frfffffff frffff fffffffff fiftft ffffffiff fEffff fffffffff fiifif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00Q 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.

fract.

mrem/yr

.289E-01

3 0.0133
6.677E-01 O
6 0

0

.0270
.0028
.0013
.0013

ffifit
1.131E+00 0.0457

.998E-02
3.298E-02
3.130E-02 O

All Pathways*

mrem/yr

3.354E-01 O

2.354E+01 0.98520
4.3138-01 ©

5.580E-02 0.0023
3.658E-01 0.0148
tifffffff friffs
2.473E+01 1.0000



RESRAD, ¥Yersiorn €.: T« Zimit = 180 days

Summary : Whittake: Site - Deep Centamination - U

File : Whittake: deep - J-Z3%3,RED

Total Loss Corntributions TLOSE

i,o0,t) for I[ndividual Ra

ALt

As mrem/yr and Fraction of Towal

Water aticn

Inhalation

BAARAARRE f

-04 0.0000 0.000E
=03 5.0002  D.00CE

Pb-218 S.655E-04 3. LOG0D

O.000E-20 2 60073

Th-233 2.832E-01 .,

0 E

Ra-226 2.20RE+01 1.8972 &.214E
2 0402 5,441E-0Z 3.0022 2.00CE+<30 9.0000 O.00CE<CG3I 7.06003
& E-0Z 0.0GC¢ O.0CCE+CO D.000G 0.020CE=(2 2.CGC00

.0127  1.S46E-02 0.0008 0O,000E-CLC D.0000 0.7

U-224
U-238

fiifif ifiifiiii fit

0.0041  DUDDGESGE D.0000 007

Total Z.

Total Dose Centributions TOUOSE (i, p,t) for Individual F
of Total Dos2 It ¢

Warer Tepengent Path

Radio-

Nuclide

Pb-210 8.00CE-G0 3.C0CC  2.00CE+J0 5.0000 Q.,000E+30 0.6G000
Ra=~22€ Q.03Q0E+G0 3.000C 0.0GCE+00 D.000CG  0.00CE-0D 0.03000
Th-23C C.000E+00 3.0000 Q.0CQE+00 0.0000 0.0CCE+00 0.0000
U-234 0.0005+00 3.0000 O

U-228 0.00302+00 1.0000
fifffff ffifiidiai tifidd

O.00500

Total 0.GC2E+0C 3.03000

211 water indeperdeni and dependent pathw

alonuclides (i} ana

= 1.000E+(2 years

excludes radon)

3.002E+06 0.3000

0.0032+0G6 .

0.000E2+0G 0.06000

L CRCE-D0 G600

ionuclides ‘i)Y and

= 1.230E+02 vyears

5.0022+400 . 00GE
0.000E+20 §. 0001
LGOCE~DD G.000

3

0.000E~00 $.000

>

3.000E=30 5.0000
Jffiffiis iitiit
a

.02

&5t

=00 12,0000

Fzthways (D}

Soi.

G.0008+00 GL0000
G.200E400 0.3000

CAOE400 6.0000

fififfiii

LG

100 DU 0000 101265400 000

p

o
&
I/;
o

0.3005400 L0600 T,

5
~
)
>
N

G.0O024+400




RESRAD, Version 6.3 T« Limit = 180 days 07/18/2006 11:48 Page 16
Summary : Whittaker Site - Deep Ccntamination - U-238+D

File : Whittaker deep - U-238D.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation
Radio-  ARARAAABARAAAAAA e -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

CARAAR ARAAAARAA AAAAA . § K KR A R A P KAR S s R R KO AARRAA s na s R R 3D AAR ARAKAR s

Pb-210 1.117E-06 0.0000 3.33%9E-07 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 7.350E-05 0.0000
Ra-226 1.995E+01 0.8218 4.595E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.733E-01 0.0360
Th-230 2.804E+00 0.1155 5.473E-02 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 1.745E-01 0.0072
U-234 4.679E-03 0.0002 2.144E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 2.224E-02 0.0013
U-238 3.062E-01 0.0126 1.907E-02 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.046E-02 0.0013

freffis fitfftfef fiffff fffffffft ffffff ffffffff ffffif fffffffff ffffff fffIfffff fiffff fifffffff PIffff PIEEELELf fEfP98
Total  2.306E+01 0.9501 9.983E-02 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 1.111E+00 0.0458

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Milk All Pathways*
Radio- ARAAAAAARRAAAAZE AAARAAARAAAAARAL AABAAAAAARAAARAR AAAAAAAAAAAARAAA ASAAAAARAAAAAAAA AAARD AAAAAAAAAAA  AAAAAAL e
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

CAREK KRR RAR AR i HRRR KRR R K R - " A RAAA AAAARK AARAAR ) AR ARARA RARA ARARAA O —

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.495E-05 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.083E+01 0.8580
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.033E+00 0.1249
U-234 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.845E-02 0.0024
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.558E-01 0.0147

frifefs fffffteesf ffffft fffffffff fiffff ffrfffiff fffffr fffffffff ffffff fffffffff ffffff fffffffff ffffff fEfELfD%F £REL1F
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.428E+01 1.0000

*Sum of all water independent and dependent pathways.



RESRAED, Versicn €.3 T« Limit = 18C d

Summary : Whittaker Size - Deep Cerntawmination -

File : Whittaker deesp — U-235D.RAD

ction of Toral Dose A7 t = 1,00

Water Independernt Pathways | radon}

Rzdio-

Nuclide

5.0000 1.1

F.H984 0 .

0.3005+4860 ¢ 0. GOOE-00

GLGOCE-D

ITITIIIT

fifiiiifs fifi31 fif

S.GG0D

4.0500  2,.000¢

Total Z.

des

Pa

Total Dose Contributi

As mrerm t = 1.003242

Meat

DLOCCE+QT D

G.2000

O 0.08308453C 6.0

GLOCOE-0G 0.0000  0.QR0E+3G G.0000 €.

3.00CE+20 J.GUC0

3.000E~2D

C.O0CE-0C 0.0000  0.200E8+03¢ 6.0
&

2.0CCE-00 0.00300  0,2005+06

0
0LO0CDEG0 0.03000  0.3005+00 GU0000 OUDODENLD T GOCH 0L GOCE-D0

0L GG0OE-G0

O.0G0E+O8 6.30060 0,00 EAGO O GO0E- 06

Pffffifit 11t

G.0005-00 0.0G0CE-DD

*Sum of all w




RESRAD, Version 6.3

Summary

File

Parent

Product
(3)

Pb-210+4D

Ra~226+D
Ra=-226+D
Ra-226+D

Th-230
Th-230
Th-230
Th-230

U-224
U-234
U-234
U-234
U-234

U-238

U-238+D
U-238+D
U-238+D
U~-238+D
U-238+D
U-238+D

Pb-210+D

Ra-226+D
Pb—-210+D
aDSR (J)

Th-230
Ra-226+D
Pb~210+D
&DSR (3)

U-224
Th-230
Ra-226+D
Pb-210+D
ADSR(3)

U-238

U-238+4D
U-234
Th-230
Ra-226+D
Pb-210+D
aDSR (])

T« Limit

Thread

Fraction

1.

1.
1.

[

5.

0O00E+00

000E+00
000E+00

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

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

400E-05

.999E-01
.99%E-01
.899E-01
.99%E~01
.999E-01

frifftiffs fIffff8088 ffftdtss

The DSR includes contributions from associated

Nuclide
(1)
ARARARA
Pb-210
Ra-226
Th-230
U-234
U-238
fiffifs

t= 0.000E+00

2.841E+02
1.037E+01
1.926E+03
4.338E+03
6.609E+02

Single Radionuclide Soil Guidelines G(i,t)

= 180 days

: Whittaker deep - U-238D.RAD

07/18/2006

: Whittaker Site -~ Deep Ccntamination - U-238+D

11:48 Page

18

Dose/Source Ratios Summed Cver All Pathways

0.000E+00

8.800E-02

2.409E+00
1.374E-03
2.411E+00

1.246E-02
5.219E-04
1.990E-07
1.298E-02

5.763E-023
5.608E-08
1.566E-09
4.485E-13
5.763E-03

2.765E-07

3.783E~02
8.168E-09
5.299E~14
1.110E-15
2.546E-19
3.783E-02
fifrfffss

DSR(j,t) At Time in Years

1.000E+00

8.530E-02

2,408E+00
4.066E-03
2.412E+00

1.24€6E-02
1.565E-03
1.381E-06
1.403E-02

5.762E-03
1.682E-07
1.096E-08
6.683E-12
5.762E-03

2.765E-07

3.782E-02
2.450E-08
3.708E-13
1.665E-14
7.850E~-18
3.782E-02
fifffeess

3.000E+00
BARARRARA
8.015E-02

2.406E+00D
8,200E-03
2.415E+00

1.24€E-02
3.651E-03
7.151E-06
1.612E-02

5.761E-03
3.925E-07
5.791E-08
7.681E-11
5.76¢1E-03

2.764E-07

3.782E-02
5.716E-08
1.960E-12
1.941E-13
1.954E-16
3.782E-02
feffififs

(half-life & 180 days)

1.000E+01

6.445E~-02

2,397E+00
2.481E-02
2.422E+00

1.246E-02
1.083E-02
5.95%E-05
2.345E-02

5.757E-03
1.177E-06
5.173E-07
1.931E-0¢9
5,758E-03

2,762E-07

3.779E-02
1.713E-07
1.753E-11
5.142E-12
1.463E-14
3.779E-02
tifffffis

3.
AR AA
3.

[, B N R e )

2.

3.
4,
1.
1.
9.
3.

Parent and Progeny Principal Radiconuclide Contributions Indicated

(mrem/yr}/(pCi/g)

000E+01

458E-02

.373E+00
.422E-02
.427E+00

.246E-02
.158E-02
.154E-04
.447E-02

.744E-03
.415E-06
.344E-06
.086E-08
.752E-03

756E-07

771E-02
867E-07
476E-10
253E-10
225E-13
771E-02

fifffifes

daughters.

in pCi/q

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

1.000E+00
AAARAAAA
2.931E+02
1.036E+01
1.782E+403
4.339E+03
6.609E+02
firfffiis

*At specific activity limit

3.000E+00 1.00
GUAARRAS  AAAAARAAA
3.119E+02  3.87
1.035E401  1.03
1.551E+03  1.06
4.339E+03  4.34
6.611E+02  6.61
fffrfffee ffff

0E+01 3.000E+01

SE+02 7.230E+02

2E+01  1.030E+01
6E+03  5.622E+02
2E+03  4.346E+03
6E+02  6.629E+02
f1fif ffffffifsf

1.000E+02

6.392E+03
1.054E+01
2.131E+02
4.340E+03
6.677E+02

1.000E+02 3.000E+02 1.000E+03
RARARRARA AAAKRRAAR RAAAAAAAR
3.911E-03 7.727E-06 2.648E~15
2.230E+00 2.069E+00 1.451E+00
8.223E-02 7.787E-02 5.461E-02
2.372E+00 2.147E+00 1.506E+00
1.245E~02 1.243E-02 1.235E-02
1.022E-01 2.906E-01 8.152E-01
2.642E-03 9.678E-03 2.943E-02
1.173E-01 3.127E-01 8.570E-01
5.702E-03 5.582E-03 5.182E-03
1.121E-05 3.313E-05 1.060E-04
4.649E-05 3.989E-04 3.844E-03
$.604E~07 1.201E-05 1.343E-04
5.760E-03 6.026E-03 $.266E-03
2.736E-07 2.680F-07 2.493E-07
3.744E-02 3.667E-02 3.411E-02
1.625E-06 4.757E-06 1.472E-05
1.594E-09 1.405E-08 1.480E-07
4.426E-09 1.141E-07 3.722E-06
7.668E-11 3.143E-09 1.260E-07
3.744E~02 3.668E-02 3.413E-02
tiffffif tfefefefe ff004888¢
3.000E+02  1.000E+03
BARRRARAR  AAAABARRA
3.236E+06 *7.634E+13
1.164E+01  1.660E+01
7.99SE+01  2.917E+01
4.14%E+03  2.698E+03
6.816E+02  7.325E+02
frffffffs  fffffifisf



RESRED, Version €.: T« Limit = 180 day

Summary : Whittake: Site -

File : Whittake: deeu -

Surmed Dose/Soturce Ratios DSRAL, L)
and Sinwgle Radioruclide Soii Guidelines

at tmin = time of mirimum single radionucli

total dose =

= time of

.7O3E+CO GLO0CE- DO 2.782E-02 €,

Ti3fiff fififiiid ffififfifafifids fifiEiiif fifTiiEif fffroriii iRffiiiin
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Summary

File

Nuclide
(3)

Pb-210
Pb-210
Pb-210
Pb-210
Pb-210
Pb-210

Ra-226
Ra-226
Ra-226
Ra-226
Ra-22¢

Th-230
Th-230
Th-230
Th-230

U-234
U-234
U-234

U-238
U-238
U-238
tif1ff1f
THF (1)

T« Limit = 180 days

07/18/2006

: Whittaker Site - Deep Contamination - U-238+D
: Whittaker deep - U-238D.RAD

Parent THE (1)

(i)

Pb-210 1.000E+00
Ra-226 1.000E+00
Th-230 1.000E+00
U-234  1,000E+00
U-238  9.99%E~01
SDOSE (j)

Ra-226 1.000E+00
Th-230 1.000E+00
U-234  1.000E+00
U-238  9.999E-01
5DOSE ()

Th-230 1.000E+00
U-234  1.000E+00
U-238  9.999E-01
4DOSE (J)

U-234 1.000E+00
U-238 9.999E-01
&DOSE (7))

U-238 5.400E-05
U-238 9.999E-01
&DOSE (3)

t=

11:48

Page 20

Individual Nuclide Dose Summed Cver All Pathways

Parent Nuclide and Branch Fraction Indicated

0.000E+00

8.536E-01
1.333E-02
1.930E-06
4.351E-12
2.470E-18
8,669E-01

2.337E+01
5.063E-03
1.51%E-08
1.077E-14
2,338E+01

1.208E~01
5.440E-07
$.141E-13
1.209E-01

5.590E-02
7.%23E-08
£.590E-02

2.682E-06
3.669E-01
3.663E~01
fifiiifet

1.
AAAARARAR
8.
3.
.339E-05
.483E-11
.614E-17
.669E-01

1

6
7
8

[

[

2.
3.
3.

000E+00

274E-01
944E-02

.336E+01
.518E-02
.063E-07
.615E-13
.337E+01

.209E-01
.632E-06
.598E-12
.208E-01

.58%E-02
.377E-07
.589E-02

682E-06
669E-01
669E-01

fifffffit

3.000E+00

DOSE(j,t), mrem/yr

1.

000E+01

R R KK R R R

7.775E-01
8.924E-02
6.937E-05
7.450E-10
1.895E~15
8.668E-01

2.334E+01
3.541E-02
5.618E-07
1.883E-12
2.337E+01

1.20%E-01
3.807E-06
1.902E-11
1.209E-01

5.588E-02
5.544E-07
5.588E-02

2.681E-06
3.668E-01
3.668E-01
fif1fii1s

is the thread fraction of the parent nuclide.

6.
2.
5.
1.
1.
8.

2.
1.
5.
.988E~-11
2.

4

[ S S =

252E-01
406E-01
780E~-04
873E-08
419E-13
664E-01

325E+01

060E-01

018E-06

336E+01

.209E-01
.142E-05
.700E-10
.20%E-01

.584E-02
.662E-06
.584E-02

.679E-06
.666E-01
.666E-01
friffift

3.

3.
5.
4.
3.
8.
8.

2.
.065E-01
.214E-05
.216E-09
.332E+01

2.
3.
3.

000E+01

354E-01
259E-01
030E-03
864E-07
S49E-12
654E-01

302E+01

.208E-01
.313E-05
.432E-09
.209E-01

.572E-02
.818E-06
.572E-02

674E-06
658E-01
658E-01

I111fifss

1.000E+02 3.000E+02 1.000E+03

3.794E-02
7.976E-01
2.563E-02
9.316E-06
7.438E-10
8.612E-01

2.222B+01
9.918E-01
4.509E-04
4.293E-08
2.321E+01

1.208E-01
1.087E-04
1.546E-08
1.209E-01

5.531E-02
1.576E-05
5.532E-02

2.654E-06
3.632E~01
3.632E-01
ffetffiss

7.495E-05
7.554E-01
9.388E-02
1.165E-04
3.048E-08
8.495E-01

2.007E+01
2.819E+00
3.863%E-03
1.107E-06
2.290E+01

1.205E-01
3.214E-04
1.3628-07
1.209E-01

5.414E-02
4.614E-0S
5.419E-02

2.600E-06
3.557E-01
3.557E-01

2.568E~14
5.297E-01
2.855E-01
1.302E-03
1.222E-06
8.165E-01

1.407E+01
7.907E+Q0
3.729E-02
3.610E-05
2.202E+01

1.198E-01
1.028E-03
1.436E-06
1.208E-01

5.026E-02
1.428E-04
5.041E~-02

2.418E-06
3.309E-01
3.309E-01
friffffis



Individual Nuclilide 3ol Concentration

Parent hucliide and Branch Fraction Indlcatec

Nuclide Parent THE(L] Sty
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0
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3
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%

-
BOE-16 1.
E+

G,E9%E=0D 9,£39

0

Po-210 &as8:ij): 9.7 5052-00 %L 1X€E=00

1.3002+400 G, §.331E-00 5.842E+00

el

3 E
Th-2372 U-224 ILI0CE=RD O.G0TE+DD §.73

IS

Th=-230 U=233 9. ¥%CE-01 G.GOCE-00 1.

jte

Th-220 2813: 2. 7C0R-00 <.

PIfffiifd fiifi1iif

vime = i.74 seconds




This is to ac‘mow!edge the receipt of your letter/application dated

g "‘”A()O (o , and to inform you that the initial processing which
includes an administrative review has been performed.

A (019 (04007455

m The&u}are no admmlstratlve omlsswns J our application was assigned to a
technical reviewer. Please note that the technical review may identify additional
omissions or require additional information.

D Please provide to this office within 30 days of your receipt of this card

A copy of your action has been forwarded to our License Fee & Accounts Receivable
Branch, who will contact you separately if there is a fee issue involved.

Your action has been assigned Mail Control Number i 3 q Ag {
When calling to inquire about this action, please refer to this control number.
You may call us on (610) 337-5398, or 337-5260.

NRC FORM 532 (R}) Sincerely,
(6-96) Licensing Assistance Team Leader





