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Bartlett Engineering ENG-HB-003
Humboldt Bay Soil DCGLs Rev. 0

1.0 PURPOSE

The purpose of this calculation is to develop derived concentration guideline levels (DCGLs) for
assessing soil at the Pacific Gas & Electric (PGE) Humboldt Bay nuclear power site. This
calculation is a deliverable product specified in the scope of work section in Contract No. GT012
3500895165.

2.0 APPLICABILITY

This calculation' addresses only the development of DCGLs for surface soils at the PGE
Humboldt Bay site.

3.0 REFERENCES
3.1 ENG-HB-001, RESRAD Input Parameter Sensitivity Analysis — Humboldt Bay

3.2 ANL/EAIS-8, Data Collection Handbook to Support Modeling the Impacts of Radioactive
. Material in Soil; U.S. Department of Energy — Argonne National Laboratory, April 1993.

3.3 NUREG/CR-5512, Volume 1, Residual Radioactive Contamination from

- Decommissioning: Technical Basis for Translating Contamination Levels to Annual
Total Effective Dose Equivalent, Final Report, U.S. Nuclear Regulatory Commission,
October 1992.

3.4 ANL/EAD-4, User's Manual for RESRAD Version 6, U.S. Department of Energy —
Argone National Laboratory, July, 2001.

3.5 NUREG/CR-6697, Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD 3.0
Computer Codes, U.S. Nuclear Regulatory Commission, December 2000.

3.6 Procedure ENG-AP-02, Verification of Software Operability

3.7 NUREG/CR-6676, Probabilistic Dose Analysis Using Parameter Distributions
Developed for RESRAD and RESRAD-Build Codes, May 2000 (ANL/EAD/TM-89)

3.8 HBPP-TBD-001, Site-Specific Suite of Radionuclides, 8/2007.
3.9 Humboldt Bay SAFSTOR Environmental Report, July 1984. .

3.10 Humboldt Bay Power Plant License Termination Plan, Chapter 6, Compliance with the
Radiological Criteria for License Termination, draft 11/2010

3.11 Humboldt Bay Power Plant Historical Site Assessment, 9/2008
4.0 METHOD OF CALCULATION

The operability of the RESRAD Version 6.5 code was verified on each computer used for code
executions in accordance with Bartlett Engineering procedure ENG-AP- 02, Verification of
Software Operability [ref. 3.5]. The RESRAD User’'s manual [ref. 3.3] provided guidance for
code operation and execution. The RESRAD code has undergone extensive review,
benchmarking, verification, and validation. Details on reviews, benchmarking, verification, and
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validation for the RESRAD code are summarized in Sections 5.1-5.4 of RESRAD User'’s
manual [ref. 3.3].

The RESidual RADioactivity (RESRAD) model and computer code was developed at Argonne
National Laboratory (ANL) as a multifunctional tool to assist in developing radiological criteria for
unrestricted release and assessing the dose or risk associated with residual radioactive
material. The RESRAD computer code is a pathway analysis model designed to evaluate the
potential radiological dose associated with residual radioactive material for a defined receptor
scenario. The RESRAD software allows the user to evaluate radiation exposure through several
pathways: direct external radiation, inhalation, ingestion of plants, meat, milk, aquatic foods, and
drinking water, inadvertent ingestion of contaminated soil, and radon exposure.

In the previous Bartlett Engineering Calculation ENG-HB-001 (ref. 3.1), the probabilistic
modules in RESRAD Ver. 6.5 were used to perform a sensitivity analysis to identify parameters
that have the greatest impact on dose. The results from these RESRAD Ver. 6.5 Uncertainty
Analysis output reports were used to determine which stochastic parameters were sensitive
based on an absolute value of the PRCC exceeding the sensitivity threshold (0.25). The
RESRAD Ver. 6.5 Interactive Report was than used to identify the 25th or 75th percentile values
for the sensitive parameters shown in Table 1.

The values summarized in Table 2, which include reasonably conservative values for the
identified sensitive RESRAD parameters, were used as input in separate executions of the
RESRAD code for each of the radionuclides of concern (ROCs) at the Humboldt Bay site. The
probabilistic module of RESRAD software was used to compute a “peak of the mean” (POM)
dose. The POM dose for each ROC was used to determine the DCGL value that corresponded
to the NRC dose criteria established in 10CFR20.1403 (i.e., 25 mrem/y) The DCGL value for
each ROC was calculated as follows:

DCGL(pCi/g) = 25 mrem/y divided by POM dose (mrem/y per pCi/g).
5.0 ASSUMPTIONS AND INPUT

5.1 Assumptions

5.1.1. Radionuclides of Concern (ROC). Twenty-two ROCs are identified for the
Humboldt Bay [refs. 3.8 and 3.10]: Am-241, C-14, Cm243/244/245/246, Co-60, Cs-
137, Eu-152, Eu-154, H-3, 1-129, Nb-94, Ni-59, Ni-63, Np-237, Pu-238/239/240/241,
Sr-90, and Tc-99.

5.1.2. Resident Farmer Scenario: The dose model used to perform the sensitivity
analyses is based upon the Resident Farmer Scenario defined in NUREG/CR-5512
Volume 3 (Ref. 3.2). The average member of the critical group is the resident farmer
that lives on the plant site, grows all or a portion of his / her diet onsite, and drinks
water from a groundwater source onsite. The pathways used to estimate human
radiation exposure resulting from residual radioactivity in the soil for this scenario
includes the following: .

e Direct external radiation exposure pathway;
* Inhalation exposure pathway;
e Ingestion exposure pathway:
- plant foods grown in the soil material containing residual radioactivity,
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- meat and milk from livestock fed with fodder grown in soil containing
residual radioactivity and watercontaining residual radioactivity,
- drinking water containing residual radioactivity from a well, and
- aquatic food from a pond containing residual radioactivity;
e Inadvertent ingestion of contaminated soil

5.1.3. Conceptual Model: The conceptual hydrological model for this resident farmer
scenario has three geological strata: 1) a contaminated zone, 2) an unsaturated
zone, and 3) a saturated zone. The contaminated zone is assumed to be uncovered,
equivalent in size to the largest contiguous Class 1 and 2 area at the Humboldt Bay
site (see Figure 2), and variable in thickness. The unsaturated zone is initially
uncontaminated and also variable in thickness. The groundwater in the saturated
zone is assumed initially uncontaminated.

5.2 Input

The bases and derivations for input listed below have been documented in Reference
3.1 and are only summarized here. For additional details, refer to Reference 3.1.

5.2.1. Contaminated zone: The thickness of the contaminated zone was determined
from characterization soil sample data that showed plant-related radioactivity was
detected in surface soil samples (6 inches or less in depth) to a sub-surface depth of
approximately 12 feet. A site-specific uniform distribution was developed and used
in the sensitivity analysis (Ref. 3.1). The thickness of the contaminated zone was
identified as a sensitive RESRAD input parameter for most ROCs (Ref. 3.1).
Therefore, to increase conservatism and to account for the uncertainty in the
thickness of the contaminated zone, the 75" percentile value from the site-specific
distribution (provided in Table 1) is used as input for developing DCGLs.

“Clay loam” was selected from the soil type as a reasonably representative soil type

.for the contaminated zone (refer to ENG-HB-001 [ref. 3.1] for a detailed description
of the approach). The “clay loam” soil classification was used as the basis for
selecting input for other soil type-dependent parameters, such as hydraulic
conductivity and the RESRAD soil-b parameter.

5.2.2. Unsaturated zone: A uniform distribution was established based groundwater
well data showing on a minimum thickness equal to 0 inches and a maximum
thickness equal to 26.5 feet (details are provided in ENG-HB-001 [ref. 3.1]).

“Clay loam” was selected from the soil type as reasonably representative soil type
for the unsaturated zone. The “clay loam” soil classification was used as the basis
for selecting input for other soil type-dependent parameters, such as effective
porosity, hydraulic conductivity, and the RESRAD soil-b parameter.

5.2.3. Saturated zone: “Silty clay loam” was selected as reasonably representative
soil type for the saturated zone. The “silty clay loam” soil classification was used as
the basis for selecting input for other soil type-dependent parameters, such as
effective porosity, hydraulic conductivity, and the RESRAD soil-b parameter.
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' 5.2.4. The value of the Lower Elk River Watershed [from the Humboldt Bay Power
Plant FSAR], 2.52E+07 m? was used as input for the RESRAD parameter
“Watershed Area for Nearby Streams and Ponds.”

5.2.5. Input values for annual precipitation and evapo-transpiration were obtained
from the SAFSTOR Environmental Report [ref 3.9]. NOAA recorded average wind
speed data obtained from the National Climate Data Center website were used as
the basis for wind speed.

5.2.6. Calculations for input values for the following RESRAD parameters are
provided in ENG-HB-001 [ref. 3.1]:

e Area of the Contaminated Zone and length parallel to the aquifer

e Contaminated zone erosion rate

¢ Field capacity for the contaminated, unsaturated, and saturated zones
¢ Hydraulic conductivity in the unsaturated zone

e Runoff Coefficient

e Fraction of Time Spent Indoors and Fraction of Time Spent Outdoor

¢ Irrigation Rate and Well Pumping Rate

¢ Inhalation Rate

¢ Soil Ingestion Rate

¢ Drinking Water Intake

5.2.7. Table 2 summarizes the parameter name, type, priority, treatment,
values/distribution and the reference source that provides the bases for each input
parameter.

6.0 RESULTS

6.1 RESRAD 6.5 was executed for each ROCs using the input values provided in Table
2. Table 3 summarizes the POM dose for each ROC. Selected pages from the
RESRAD 6.5 Summary and Uncertainty Reports from each code execution are
provided in Appendix A.

6.2 The DCGL for each ROC was calculated from POM dose using the foliowing
relationship:

DCGL(pCi/g) = 25 mrem/y divided by POM (mrem/y per pCi/g)

6.3 Table 3 provides the DCGL corresponding to an annual dose equal to 25 mrem
under the resident farmer scenario.

6.4 For practical application, the DCGL values were rounded down to 2 significant
digits. Table 4 presents the rounded DCGL values.
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Table 1: RESRAD-Generated Percentile Values for Sensitive Input Parameters

(copy of Table 4 in Reference 3.1)

RESRAD Percentile Value®

Sensitive Input Parameter Affected Nuclide 25" 75"
Thickness of contaminated zone (m) | Am-241, C-14, Cm-243/244/245/2486, 2.67E+00
Co-60, Cs-137, H-3, I-129, Ni-59, Ni-
63, Np-237, Pu-238/239/240/241, Sr-
90, Tc-99
Depth of roots (m) Am-241, C-14, Cm-243/244/245/246, | 1.22E+00
Co-60, Cs-137, H-3, 1-129, Ni-59, Ni-
63, Np-237, Pu-238/239/240/241, Sr-
90, Tc-99
External shielding factor Cm-243, Co-60, Cs-137, Eu-152, Eu- 3.98E-01
154, Nb-94
Thickness of evasion layer (m) C-14 4.27E-01
Plant transfer factor Am-241(the plant transfer factor was 1.83E-03
(pCi/g plant per pCi/g soil) also found sensitive for the Am-241
as a daughter product for Pu-241)
Cm-243/244/245/246 1.83E-03
Co-60 1.46E-01
Cs-137 7.82E-02
I-129 3.67E-02
Ni-59/63 9.12E-02
Np-237 3.67E-02
Pu-238/239/240 1.83E-03
Sr-90 5.90E-01
Tc-99 9.16E+00
Meat transfer factor (pCi/kg per pCi/d) | Co-60 5.86E-02
Cs-137 6.52E-02
1-129 5.23E-02
Milk transfer factor (pCi/l per pCi/d) Cs-137 1.39E-02
I-129 1.39E-02
Ni-59/63 3.21E-02
Kd in contaminated zone (cm®/g) Am-241 (as daughter product for Pu- 1.20E+04
241)
Eu-152 7.22E+03
H-3 4.30E-02
Nb-94 3.56E+03
Tc-99 4.28E+00

2 The 75" percentile value was selected when the absolute value of the PRCC for a given parameter was 20.25
and PRCC had a positive value. The 25™ percentile value was selected when the absolute value of the PRCC
value for a given parameter was 20.25 and the PRCC had a negative value. Refer to Reference 3.1 for additional

details.
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Table 2: Summary of Values for RESRAD Input Parameters
Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 S 3 4 Mean/
Median
Soil Concentrations
Basic radiation dose limit (mrem/y) 3 D 25 10 CFR 20.1402 NR NR NR NR
Initial principal radionuclide (pCi/g) P 2 D 1 Unit Value NR NR NR NR
IDistribution coefficients (applied to contaminated, unsaturated, and saturated zones unless otherwise noted) (cm*g)
IAc-227 {daughter for Cm-243 and P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C| 6.72 3.22 0.001 0.999 825
Pu-239)
lAm-241 (also daughter for Cm-245 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 7.28 3.15 0.001 0.999 1445
and Pu-241)
D 1.20E+04 75" percentile value ~
applied to Am-241 as -
daugther for Pu-241 in
contaminated zone
Am-243 (daughter for Cm-243) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C| 7.28 3.15 0.001 0.999 1445
[C-14 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 2.4 3.22 0.001 0.999 11
l(:m-243 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C| 8.82 1.82 0.001 0.999 6761
Cm-244 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 8.82 1.82 0.001 0.999 6761
Cm-245 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 8.82 1.82 0.001 0.999 6761
Cm-246 P 1 S Truncated lognormal-n NUREG/CR-6697, Ait. C| 8.82 1.82 0.001 0.999 6761
[CO-GO P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 5.46 2.53 0.001 0.999 235
lCS-137 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.1 2.33 0.001 0.999 446
Eu-152 P 1 D 7.22E+03 75" percentile value
applied to contaminated
zone only.
i NUREG/CR-6697, Att. C;
Truncated lognormal-n distribution applied to 6.72 3.22 0.001 0.999 825
saturated and
unsaturated zones.
IEu-154 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.72 3.22 0.001 0.999 825
IGd-152 (daughter for Eu-152) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.72 3.22 0.001 0.999 825
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters*
1 2 3 4 Mean/
Median
H-3 P 1 S 4.30E-02 25" percentile value
applied to contaminated
zone only.
N NUREG/CR-6697, Att. C;| _
Truncated lognormal-n distribution applied to 2.81 0.5 0.001 0.999 0.06
saturated and
unsaturated zones.25"
__percentile value
1-129 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 1.52 2.19 0.001 0.999 4.6
[Nb-94 P 1 D 3.56E+03 75" percentile value
applied to contaminated
zone only.
Truncated lognormal-n N.UBEG./ CR'BGS.W’ Att. G; 5.94 3.22 0.001 0.999 380
distribution applied to
saturated and
. unsaturated zones.
|Ni-59 P 1 ] Truncated lognormal-n NUREG/CR-6697, Att. C| 6.05 1.46 0.001 0.999 424
[Ni-63 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.05 1.46 0.001 0.999 424
Np-237 (also daughter for Am-241, P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C| 2.84 2.25 0.001 0.999 17
Cm-245, and Pu-241)
F’a-231 (daughter for Cm-243 and P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 5.94 3.22 0.001 0.999 380
Pu-239)
|Po-210 (daughter for Cm-246) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 5.20 1.68 0.001 0.999 181
le-210 (daughter for Cm-246 and P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 7.78 2.76 0.001 0.999 2392
Pu-238)
IPu-238 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.86 1.89 0.001 0.999 953
|Pu-239 (also daughter for Cm-243) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.86 1.89 0.001 0.999 953
[Pu-240 (also daughter for Cm-244) 3 1 s Truncated lognommal-n ~ |[NUREG/CR-6697, Att. C | .86 1.89 0.001 0.999 953
Pu-241 (also daughter for Cm-245) P 1 s Truncated lognomal-n ~ |NUREG/CR-6697, Att. C [ g gg 1.89 0.001 0.999 953
Pu-242 (daughter for Cm-246) P 1 S Truncated lognormal-n ~ [NUREG/CR-6697, Att. C { 686 1.89 0.001 0.999 953
Ra-226 (daughter for Cm-246 and P 1 S Truncated lognomal-n NUREG/CR-6697, Att.C | g7 1.7 0.001 0.999 3533
Pu-238)
Ra-228 (daughter for Cm-244 and P 1 s Truncated lognormal-n NUREG/CR-6697, Att.C | g.17 1.7 0.001 0.999 3533
Pu-240) :
Sr-90 P 1 s Truncated lognormal-n ~ |NUREG/CR-6697, At.C | 345 2,12 0.001 0.999 32
@BARTLETT Page 8
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Tc-99 P 1 D 4.28E+00 75" percentile value
applied to contaminated
zone only.
' NUREG/CR-6697, Att. C; |
Truncated lognormal-n distribution applied to 0.67 3.16 0.001 0.999 0.51
saturated and
unsaturated zones.
Th-228 (daughter for Cm-244 and P 1 S Truncated lognormal-n ~ [NUREG/CR-6697, Att. C |  g.68 3.62 0.001 0.999 5884
Pu-240)
Th-229 (daughter for Am-241, Cm- P 1 S Truncated lognormal-n ~ |NUREG/CR-6697, Att. C | g68 3.62 0.001 0.999 5884
245, Np-237, and Pu-241) .
Th-230 (daughter for Cm-246 and P 1 S Truncated lognormal-n ~ [NUREG/CR-6697, Att. C | g68 3.62 0.001 0.999 5884
Pu-238)
Th-232 (daughter for Cm-244 and P 1 s Truncated lognormal-n ~ |NUREG/CR-6697, Att. C | g 68 3.62 0.001 0.999 5884
Pu-240)
U-233 (daughter for Am-241, Cm- P 1 S Truncated lognormal-n ~ [NUREG/CR-6697, Att. C | 484 3.13 0.001 0.999 126
245, Np-237, and Pu-241)
U-234 (daughter for Cm-246 and Pu- | P 1 S Truncated lognormal-n - [NUREG/CR-6697, At. C | 484 3.13 0.001 0.999 126
238)
U-235 (daughter for Cm-243 and Pu- P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C | 4.84 3.13 0.001 0.999 126
239)
U-236 (daughter for Cm-244and Pu- | P 1 s Truncated lognormal-n ~ |NUREG/CR-6697, Att. C | 484 3.13 0.001 0.999 126
240)
|u-238 (daughter for Cm-246) P 1 S Truncated lognomal-n NUREG/CR-6697, Att. C |  4.84 3.13 0.001 0.999 126
g
Initial concentration of radionuclides P 3 D 0. Ground water initially NR NR NR NR
present in groundwater (pCi/l) uncontaminated for this
scenario
Calculation Times ‘ ‘
Time since placement of material (y) P 3 D 0 NR NR NR NR
Time for calculations (y) P 3 D 0, 1,3, 10, 30, 100, 300, 1000 RESRAD Default NR NR NR NR
Contaminated Zone g
Area of contaminated zone (m?) P 2 D 30,000 Site-specific: largest NR NR NR NR
contiguous class 1/class
2 area (rounded to
nearest thousands)
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 ) Mean/
Median
 Thickness of contaminated zone (m) P 2 D 2.67 75" percentile value —
applied to all ROCs
except those listed below.
Site-specific distribution
. applied to Eu-152, Eu-
s Uniform PP iea andNoo4 | 015 3.51 1.83
Length parallel to aquifer flow (m) P 2 D 195 Site-specific - diameter of NR NR NR NR
circle with an area of
30,000 m2
Contaminated fraction below water P 2 D 0 Ground water initially NR NR NR NR
table uncontaminated for this
scenario
Cover and Contaminated Zone Hydrological Data
Cover depth (m) P 2 D 0 Site-specific - no cover NR NR NR NR
assumed
Density of contaminated zone (g/cm®) P 1 S Bounded Normal NUREG 6697 dist for site | 1.5635 0.2385 0.827 2.3 1.5635
soil type - clay loam
Contaminated zone erosion rate P 2 D 2.2E-3 Calculated value based NR NR NR NR
(mly) on site-specific slope of
6%
Contaminated zone total porosity P 2 S Bounded Normal NUREG 6697 dist for site 0.41 0.09 0.1319 0.6881 0.41
soil type - clay loam
Contaminated zone field capacity P 3 D 0.095 Calculated site-specific NR NR NR NR 0.095
value (ref. 3.1)
Contaminated zone hydraulic P 2 S Bounded Log Normal n NUREG 6697 dist for site 1.36 2.17 0.00478 3190 3.90
conductivity (m/y) soil type - clay loam
Contaminated zone b parameter P 2 S Bounded Log Normaln NUREG 6697 dist for site 1.73 0.323 2.08 15.3 5.6
soil type - clay loam
Humidity in air (g/m:’) P 3 D 8.2 Regional value for NR NR NR NR
northern CA as
represented by San
Francisco .
Evapotranspiration coefficient P 2 S Uniform NUREG/CR-6697 Att. C 0.5 0.75 NR NR 0.625
Average annual wind speed (m/s) P 2 D 3.04 Site-specific value (from NR NR NR NR
NCDC website)
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Parameter (unit) Type | Priority | Treatment " Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 ) Mean/
Median
Precipitation (m/y) P 2 D 0.91 Site-specific value from NR NR NR NR
HB SAFSTOR
Environmental Report,
section 4.1.1
Irrigation (m/y) B 3 S Uniform NUREG/CR-6697, Att C 0.36 0.76 NR NR 0.56
methodology
Irrigation mode B 3 D Overhead Overhead irrigation is NR NR NR NR
common practice in U. S.
Runoff coefficient P 2 D 0.5 Site-specific value; NR NR NR NR
NUREG/CR-6697, Att. C
section 4.2 methodology
Watershed area for nearby stream or P 3 D 2.52E+07 Site-specific value from NR NR NR NR
pond (m?) (HB SAFSTOR
Environmental Report)
Accuracy for water/soil computations - 3 D 1.00E-03 RESRAD Default NR NR NR NR
Saturated Zone Hydrological Data
Density of saturated zone (g/cm®) P 1 S Bounded Normal NUREG 6697 dist for site | 1.5105 0.1855 0.937 2.084 1.5105
soil type - silty clay loam
Saturated zone total porosity P 1 S Bounded Normal NUREG 6697 dist for site 0.43 0.0699 0.214 0.646 0.43
soil type - silty clay loam
Saturated zone effective porosity P 1 S Bounded Normal NUREG 6697 dist for site | 0.342 0.0705 0.124 0.56 0.342
_ soil type - silty clay loam
Saturated zone field capacity P 3 D 0.088 Calculated site-specific NR NR NR NR 0.088
value (ref. 3.1)
Saturated zone hydraulic conductivity P 1 S Bounded Log Normal n NUREG 6697 dist for site | 0.362 1.59 0.0106 195 1.44
(m/y) soil type - silty clay loam
Saturated zone hydraulic gradient P 2 D 0.002 Site-specific value NR NR NR NR
determined using method
described in NUREG/CR-
6697, App. C (calculated
in ref. 3.1)
Saturated zone b parameter P 2 S Bounded NUREG 6697 dist for site |  1.96 0.265 3.02 15.5 7.4
_ Log Normal n soil type - silty clay loam
Water table drop rate (m/y) P D 1.00E-03 RESRAD User Manual NR NR NR NR
Well pump intake depth (m below P S Triangular NUREG/CR-6697, Att. C 6 10 30 10
water table)
Model: Nondispersion (ND) or Mass- P 3 D ND ND mode! recommended NR NR NR NR
Balance (MB) : for contazminant areas >
1,000 m
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Well pumping rate (m’y) P 2 S Uniform Min, Max, median value 1173 1973 1573
based on site irrigation
and area and calculated
according to NUREG/CR-
6697, Att. C section 3.10
method. (calculated in
ref. 3.1)
Unsaturated Zone Hydrological Data
Number of unsaturated zone strata P 3 D 1 Site-specific value NR NR NR NR
Unsat. zone thickness (m) P 2 S Uniform Site-specific distribution 0.00 8.08 4.04
base on thickness of CZ
and groundwater
lelevations
Unsat. zone soil density (g/cm®) P 1 S Bounded Normal NUREG 6697 dist for site | 1.5635 0.2385 0.827 2.3 1.5635
soil type - clay loam
Unsat. zone total porosity P 2 S Bounded Normal NUREG 6697 dist for site |  0.41 0.09 0.1319 0.6881- 0.41
soil type - clay loam :
Unsat. zone effective porosity P 1 S Bounded Normal NUREG 6697 dist for site | 0.315 0.0905 0.0349 0.594 0.315
soil type - clay loam
Unsat. zone field capacity P 3 D 0.095 Site-specific value NR NR NR NR 0.095
’ (calculated in ref. 3.1)
Unsat. zone hydraulic conductivity P 1 S Bounded Log Normal n NUREG 6697 dist for site 1.36 217 0.00478 3190 3.90
(m/y) soil type - clay loam
Unsat. zone soil-specific b parameter P 2 S Bounded NUREG 6697 dist for site 1.73 0.323 2.08 15.3 5.6
' Log Normal n soil type - clay loam
Occupancy
Ilnhalation rate (m®%y) B D 8400 NUREG/CR-6697, Att C NR NR NR NR
[Mass loading for inhalation (g/m®) P ) Continuous linear NUREG/CR-6697, Att. C 2.33E-05
Exposure duration B D 30 User’s Manual for NR NR NR NR
RESRAD Version 6;
parameter value not used
in dose calculation
llndoor dust filtration factor P 2 S Uniform NUREG/CR-6697, Att. C 0.15 0.95 0.55
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Humboldt Bay Soil DCGLs Rev. 0
Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Shielding factor, external gamma P 2 D 3.98E-01 75" percentile value —
applied for Cm-243, Co-
60, Cs-137, Eu-152, Eu-
154, and Nb-94
NUREG/CR-6697, Att. C
Bounded lognormal-n - applied to all ROCs -1.3 0.59 0.044 1 0.2725
except those listed above
S .
Fraction of time spent indoors B 3 D 0.6571 ' NUREG/CR-5512, Vol. 3 NR NR NR NR
. Table 6.87
Fraction of time spent outdoors (on B 3 D 0.1181 NUREG/CR-5512, Vol. 3 NR NR NR NR
site) Table 6.87 (outdoors +
gardening)
Shape factor flag, external gamma P 3 D Circular Circular contaminated NR NR NR NR
zone assumed for
modeling purposes
{ingestion, Dietary- ,
lFruits, vegetables, grain consumption B 2 D 112 NUREG/CR-5512, Vol. 3 NR NR NR NR
(kgly) (other vegetables + fruits
+ grain)
Leafy vegetable consumption (kg/y) B 3 D 21.4 NUREG/CR-5512, Vol. 3 NR NR NR NR
Milk consumption (LYy) B 2 D 233 NUREG/CR-5512, Vol. 3 NR NR NR NR
|Meat and poultry consumption (kg/y) B 3 D 65.1 NUREG/CR5512, Vol. 3 NR NR NR NR
(beef + poultry)
Fish consumption (kg/y) B 3 D 20.6 NUREG/CR-5512, Vol. 3 NR NR NR NR
Other seafood consumption (kg/y) B 3 D 0.9 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D
Soil ingestion rate (g/y) B 2 D 18.26 -INUREG/CR-5512, Vol. 3 NR NR NR NR
IDrinking water intake (L/y) B 2 D 511 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Contamination fraction of drinking P 3 - D 1 All water assumed NR NR NR NR
water . contaminated
Contamination fraction of household P 3 NA
water (if used)
Contamination fraction of livestock P 3 D : 1 All water assumed NR NR NR NR
water . contaminated
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 q Mean/
Median
JContamination fraction of irrigation P 3 D 1 Alll water assumed NR NR NR NR
water contaminate
Contamination fraction of aquatic P 2 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
food
Contamination fraction of plant food P 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Contamination fraction of meat P 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Contamination fraction of milk P 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Ingestion, Non-Dietary
Livestock fodder intake for meat M 3 D 271 NUREG/CR5512, Vol. 3 NR NR NR NR
(kg/day) Table 6.87, beef cattle +
poultry + layer hen
Livestock fodder intake for milk M 3 D 63.2 NUREG/CR5512, Vol. 3 NR NR NR NR
(kgrday) Table 6.87, forage + grain
+ hay
Livestock water intake for meat M 3 D 50.6 NUREG/CR5512, Vol. 3 NR NR NR NR
(L/day) Table 6.87, beef cattle +
poultry + layer hen
Livestock water intake for milk M 3 D 60 NUREG/CR5512, Vol. 3 NR NR NR NR
(L/day) Table 6.87
Livestock soil intake (kg/day) M 3 D 0.5 User’s Manual for NR NR NR NR
RESRAD Version 6,
Appendix L
Mass loading for foliar deposition P 3 D 4.00E-04 NUREG/CR-5512, Vol. 3 NR NR NR NR
(g/m*) Table 6.87, gardening
Depth of soil mixing layer (m) P 2 S Triangular NUREG/CR-6697, Att. C 0 0.156 0.6 0.23
Depth of roots {m) P 1 D 1.22E+00 25" percentile value
(Ref. 3.1) — applied to all
ROCs except those listed
below.
. NUREG/CR-6697, Att. C
S Uniform — applied for Eu-152, Eu- 0.3 4.0 2.15
154, and Nb-94
Drinking water fraction from ground P 3 D 1 All water assumed to be NR NR NR NR
water supplied from
groundwater
Household water fraction from P 3 NA
ground water (if used)
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Livestock water fraction from ground P 3 D 1 All water assumed to be NR NR NR NR
water supplied from
groundwater
Irrigation fraction from ground water P 3 D 1 All water assumed to be NR NR NR NR
supplied from
groundwater
Wet wzeight crop yield for Non-Leafy P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C 0.56 0.48 0.001 0.999 1.75
(kg/m)
Wet weight crop yield for Leafy P 3 D 2.88921 NUREG/CR-5512, Vol. 3 NR NR NR NR
kg/m?) Table 6.87
Wet weight crop yield for Fodder p 3 D 1.8868 NUREG/CR-5512, Vol. 3 NR NR NR NR
kg/m® Table 6.87
Growing Season for Non-Leafy (y) P 3 D 0.246 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Growing Season for Leafy  (y) P 3 D 0.123 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Growing Season for Fodder (y) P 3 D 0.082 NUREG/CR-5512, Vol. 3 NR NR NR NR
. Table 6.87
Translocation Factor for Non-Leafy P 3 D 0.1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Translocation Factor for Leafy P 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Translocation Factor for Fodder P 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
. Table 6.87
Weathering Removal Constant for P 2 S Triangular NUREG/CR-6697, Att. C 5.1 18 84 33
Vegetation (1/y)
Wet Foliar Interception Fraction for P 3 D 0.35 NUREG/CR-5512, Vol. 3 NR NR NR NR
Non-Leafy Table 6.87
Wet Foliar Interception Fraction for P 2 S Triangular NUREG/CR-6697, Att. C 0.06 0.67 0.95 0.58
Leafy
Wet Foliar Interception Fraction for p 3 D 0.35 NUREG/CR-5512, Vol. 3 NR NR NR " NR
Fodder Table 6.87
Dry Foliar Interception Fraction for P 3 D 0.35 NUREG/CR-5512, Vol. 3 NR NR NR NR
Non-Leafy Table 6.87
IDry Foliar Interception Fraction for P 3 D 0.35 NUREG/CR-5512, Vol. 3 NR NR NR NR
Leafy
Dry Foliar Interception Fraction for P 3 D 0.35 NUREG/CR-5512, Vol. 3 NR NR NR NR
Fodder
|Storage times of contaminated foodstuffs (days):
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters*
1 2 3 4 Mean/
Median
Fruits, non-leafy vegetables, and B 3 D 14 NUREG/CR-5512, Vol. 3 NR NR NR NR
rain Table 6.87
Leafy vegetables B 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Milk B 3 D 1 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87
Meat and poultry B 3 D 20 NUREG/CR-5512, Vol. 3 NR NR NR NR
Table 6.87 (holdup period
for beef)
Fish B 3 D 7 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D
Crustacea and mollusks B 3 D 7 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D
Well water B 3 D 1 User's Manual for NR NR NR NR
R RESRAD Version 6,
Appendix D
Surface water B 3 D 1 User’s Manual for NR NR NR NR
RESRAD Version 6,
Appendix D
Livestock fodder B 3 D 45 User’s Manual for NR NR NR NR
RESRAD Version 6,
Appendix D
Special Radionuclides (C-14) ‘
C-12 concentration in water (g/cm?) P 3 D 2.00E-05 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix L
C-12 concentration in contaminated P 3 D 3.00E-02 User's Manual for NR NR NR NR
soil (g/g) RESRAD Version 6,
Appendix L
Fraction of vegetation carbon from P 3 D 2.00E-02 User's Manual for NR NR NR NR
s0il RESRAD Version 6,
Appendix L
Fraction of vegetation carbon from P 3 D 9.80E-01 User's Manual for NR NR NR NR
Jair RESRAD Version 6,
Appendix L )
C-14 evasion layer thickness in soil P 2 D 4.27E-01 75" percentile value
m)
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statisticat Parameters"
’ 1 2 3 4 Mean/
Median
C-14 evasion flux rate from soil P 3 D 7.00E-07 User's Manual for NR NR NR NR
(1/sec) ) RESRAD Version 6,
Appendix L
C-12 evasion flux rate from soil P 3 D 1.00E-10 User's Manual for - NR NR NR NR
(1/sec) RESRAD Version 6,
Appendix L
Fraction of grain in beef cattle feed B 3 D 0.2500 NUREG/CR-6697, Att. B NR NR NR NR
Fraction of grain in milk cow feed B 3 D 0.1000 NUREG/CR-6697, Att. B NR NR NR NR
|Dose Conversion Factors (Inhalation mrem/pCi) .
Ac-227 M 3 D 6.72E+00 FGR11 (RESRAD Dose NR NR NR NR
Conversion Library)
Am-241 M 3 D 4.44E-01 FGR11 NR NR NR NR
Am-243 M 3 D 4.40E-01 FGR11 NR NR NR NR
C-14 M 3 D 2.09E-06 FGR11 NR NR NR NR
Cm-243 M 3 D 3.07E-01 FGR11 NR NR NR NR
Cm-244 M 3 D 2.48E-01 FGR11 NR NR NR NR
Cm-245 M 3 D 4.55E-01 FGR11 NR NR NR NR
Cm-246 M 3 D 4.51E-01 FGR11 NR " NR NR NR
Co-60 M 3 D 2.19E-04 FGR11 NR NR NR NR
Cs-137 M 3 D 3.19E-05 FGR11 NR NR NR NR
Eu-152 M 3 D 2.21E-04 FGR11 NR NR NR NR
Eu-154 M 3 D 2.86E-04 FGR11 NR NR NR NR
Gd-152 M 3 D 2.43E-01 FGR11 NR NR NR NR
H-3 M 3 D 6.40E-08 FGR11 NR NR NR NR
1-129 M 3 D 1.74E-04 FGR11 NR NR NR NR
Nb-94 M 3 D 4.14E-04 FGR11 NR NR NR NR
Ni-59 M 3 D 2.70E-06 FGR11 NR NR NR NR
Ni-63 M 3 D 6.29E-06 FGR11 NR NR NR NR
Np-237 M 3 D 5.40E-01 FGR11 NR NR NR NR
Pa-231 M 3 D 1.28E+00 FGR11 NR NR NR NR
Pb-210 M 3 D 1.38E-02 FGR11 NR NR NR NR
Po-210 M 3 D 9.40E-03 FGR11 NR NR NR NR
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Pu-238 M 3 D 3.92E-01 FGR11 NR NR NR NR
Pu-239 M 3 D 4.29E-01 FGR11 NR NR NR NR
Pu-240 M 3 D 4.29E-01 FGR11 NR NR NR NR
Pu-241 M 3 D 8.25E-03 FGR11 NR NR NR NR
Pu-242 M 3 D 4.11E-01 FGR11 NR NR’ NR NR
Ra-226 M 3 D 8.59E-03 FGR11 NR NR NR NR
Ra-228 M 3 D 5.08E-03 FGR11 NR NR NR NR
Sr-90 M 3 D 1.31E-03 FGR11 NR NR NR NR
Tc-99 M 3 D 8.32E-06 FGR11 NR NR NR NR
Th-228 M 3 D 3.43E-01 FGR11 NR NR NR NR
Th-229 M 3 D 2.17E+00 FGR11 NR NR NR NR
Th-230 M 3 D 3.26E-01 FGR11 NR NR NR NR
Th232 M 3 D 1.64e+00 FGR11 NR NR NR NR
U-233 M 3 D 1.35E-01 FGR11 NR NR NR NR
U-234 M 3 D 1.32E-01 FGR11 NR NR NR NR
U-235 M 3 D 1.23E-01 FGR11 NR NR. NR NR
U-236 M 3 D 1.25E-01 FGR11 NR NR NR NR
U-238 M 3 D 1.18E-01 FGR11 NR NR NR NR
_Dose Conversion Factors (Ingestion mrem/pCi)
Ac-227 M 3 D 1.48E-02 FGR11 (RESRAD Dose NR NR NR NR
Conversion Library)
Am-241 M 3 D 3.64E-03 FGR11 NR NR NR NR
Am-243 M 3 D 3.62E-03 FGR11 NR NR NR NR
C-14 M 3 D 2.09E-06 FGR11 NR NR NR NR
Cm-243 M 3 D 2.51E-03 FGR11 NR NR NR NR
Cm-244 M 3 D 2.02E-03 FGR11 NR NR NR NR
Cm-245 M 3 D 3.74E-03 FGR11 NR NR NR NR
Cm-246 M 3 D 3.70E-03 FGR11 NR NR NR NR
Co-60 M 3 D 2.69E-05 FGR11 NR NR NR NR
Cs-137 M 3 D 5.00E-05 FGR11 NR NR NR NR
Eu-152 M 3 D 6.48E-06 FGR11 NR NR NR NR
Eu-154 M 3 D 9.55E-06 FGR11 NR NR NR NR
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Gd-152 M 3 D 1.61E-04 FGR11 NR NR NR NR
H-3 M 3 D 6.40E-08 FGR11 NR NR NR NR -
1-129 M 3 D 2.76E-04 FGR11 NR NR NR NR
Nb-94 - M 3 D 7.14E-06 FGR11 NR NR NR NR
Ni-59 M 3 D 2.10E-07 FGR11 NR NR NR NR
Ni-63 M 3 D 5.77E-07 FGR11 NR NR NR NR
Np-237 M 3 D 4.44E-03 FGR11 NR NR NR NR
Pa-231 M 3 D 1.06E-02 FGR11 NR NR NR NR
Pb-210 M 3 D 5.38E-03 FGR11 NR NR NR NR
Po-210 M 3 D 1.90E-03 FGR11 NR NR NR NR
Pu-238 M 3 D 3.20E-03 FGR11 NR NR NR NR
Pu-239 M 3 D 3.54E-03 FGR11 NR NR NR " NR
Pu-240 M 3 D 3.54E-03 FGR11 NR NR NR NR
Pu-241 M 3 D 6.84E-05 FGR11 NR NR NR NR
Pu-242 M 3 D 3.36E-03 FGR11 NR NR NR NR
Ra-226 M 3 D 1.32E-03 FGR11 NR NR NR NR
Ra-228 M 3 D 1.44E-03 FGR11 NR NR NR NR
Sr-90 M 3 D 1.53E-04 FGR11 NR NR NR NR
Te-99 M 3 D 1.46E-06 FGR11 NR NR NR NR
Th-228 M 3 D 3.96E-04 FGR11 NR NR NR NR
Th-229 M 3 D 4.03E-03 FGR11 NR NR NR NR
Th-230 M 3 D 5.48E-04 FGR11 NR NR NR NR
Th-232 M 3 D 2.73E-03 FGR11 NR NR NR NR
U-233 M 3 D 2.89E-04 FGR11 NR NR NR NR
U-234 M 3 D 2.83E-04 FGR11 NR NR NR NR
U-235 M 3 D 2.67E-04 FGR11 NR NR NR NR
U-236 M 3 D 2.69E-04 - FGR11 NR NR NR NR
U-238 M 3 D 2.55E-04 FGR11 NR NR NR NR
Plant Transfer Factors (pCi/g plant)/(pCi/g soil)
Ac-227 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 141 0.001 0.999 1.0E-03
Am-241 P 1 D 1.83E-03 75" percentile value
Am-243 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
C-14 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -0.36 0.9 0.001 0.999 7.0E-01
Cm-243 P 1 S 1.83E-03 75" percentile value
Cm-244 P 1 D 1.83E-03 75" percentile value
Cm-245 P 1 ) 1.83E-03 75" percentile value
Cm-246 P 1 D 1.83E-03 75" percentile value
Co-60 P 1 D 1.46E-01 75" percentile value
Cs-137 P 1 D 7.82E-01 75" percentile value
Eu-152 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.1 0.001 0.999 2.0E-03
‘Eu-154 P 1 S Truncated lognomal-n NUREG/CR-6697, Att, C -6.21 1.1 0.001 0.999 2.0E-03
Gd-152 p 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.1 0.001 0.999 2.0E-03
H-3 p 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 1.57 1.1 0.001 0.999 4.8E+00
I-129 P 1 D 3.67E-02 75" percentile value
Nb-94 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.61 1.1 0.001 0.999 1.0E-02
Ni-59 P 1 D 9.12E-02 75" percentile value
Ni-63 P 1 D . 8.12E-02 75™ percentile value
Np-237 P 1 D 3.67E-02 75" percentile value
Pa-231 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.61 1.1 0.001 0.999 1.0E-02
Pb-210 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.52 0.9 0.001 0.999 4.0E-03
Po-210 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.90 0.9 0.001 0.999 1.0E-03
Pu-238 P 1 D 1.83E-03 75" percentile value
Pu-239 P 1 D 1.83E-03 75" percentile value
Pu-240 P 1 D 1.83E-03 75" percentile value
Pu-241 p 1 D 1.83E-03 75" percentile value
Pu-242 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
Ra-226 P 1 S Truncated lognormal-n NUREG/CR-6697, Att, C -3.22 0.9 0.001 0.999 4.0E-02
Ra-228 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -3.22 0.9 0.001 0.999 4.0E-02
Sr-90 P 1 D 5.90E-01 75" percentile value '
Tc-99 P 1 D .9.16E+00 75" percentile value
Th-228 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
Th-229 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
Th-230 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
Th-232 P 1 S Truncated lognormai-n NUREG/CR-6697, Att. C -6.91 0.9 0.001 0.999 1.0E-03
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1 2 3 4 Mean/
Median
U-233 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.9 0.001 0.999 2.0E-03
U-234 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.9 0.001 0.999 2.0E-03
U-235 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.9 0.001 0.999 2.0E-03
uU-236 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.9 0.001 0.999 2.0E-03
U-238 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.9 0.001 0.999 2.0E-03
Meat Transfer Factors (pCikg)/(pCi/d)
Ac-227 P 2 S Truncated lognormal-n ~ |NUREG/CR-6697, Att. C | -10.82 1.0 0.001 0.999 2.0E-05
Am-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.90 0.2 0.001 0.999 5.0E-05
Am-243 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.90 0.2 0.001 0.999 5.0E-05
C-14 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -3.47 1.0 0.001 0.999 3.1E-02
Cm-243 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -10.82 1.0 0.001 0.999 2.0E-05
Cm-244 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -10.82 1.0 0.001 0.999 2.0E-05
Cm-245 p 2 S Truncated lognomal-n NUREG/CR-6697, Att. C | -10.82 1.0 0.001 0.999 2.0E-05
Cm-246 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -10.82 1.0 0.001 0.999 2.0E-05
Co-60 P 2 D 5.86E-02 75" percentile value
Cs-137 P 2 D 6.52E-02 75" percentile value
Eu-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.0E-03
Eu-154 P 2 S Truncated lognomal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.0E-03
Gd-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.0E-03
H-3 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.42 1.0 0.001 0.999 1.2E-02
1-129 P 2 D 5.23E-02 75" percentile value
Nb-94 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.82 0.9 0.001 0.999 1.0E-06
Ni-59 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.30 0.9 0.001 0.999 5.0E-03
Ni-63 P 2 S Truncated lognormal-n NUREG/C'R-6697, Att. C -5.30 0.9 0.001 0.999 5.0E-03
Np-237 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.998 1.0E-03
Pa-231 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -12.21 1.0 0.001 0.999 5.0E-06
Po-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.30 0.7 0.001 0.999 5.0E-03
Pb-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.0E-04
Pu-238 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.0E-04
Pu-239 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C 9.21 0.2 0.001 0.999 1.0E-04
Pu-240 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.0E-04
Pu-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.0E-04
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Pu-242 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.0E-04
Ra-226 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.999 1.0E-03
Ra-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.999 1.0E-03
Sr-90 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.61 0.4 0.001 0.999 1.0E-02
Tc-99 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.7 0.001 0.999 1.0E-04
Th-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.0E-04
Th-229 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.0E-04
Th-230 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.0E-04
Th-232 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.0E-04
u-233 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.0E-04
U-234 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C <713 0.7 0.001 0.999 8.0E-04
U-235 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.0E-04
U-236 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.0E-04
U-238 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.0E-04
Milk Transfer Factors (pCi/L)/(pCi/d)
Ac-227 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.9 0.001 0.999 2.0E-06
Am-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.7 0.001 0.999 2.0E-06
Am-243 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.7 0.001 0.999 2.0E-06
C-14 P 2 S Truncated lognomal-n NUREG/CR-6697, Att. C 4.4 0.9 0.001 0.999 1.2E-02
Cm-243 P 2 S Trunhcated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.9 0.001 0.999 2.0E-06
Cm-244 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.9 0.001 0.999 2.0E-06
Cm-245 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.9 0.001 0.999 2.0E-06
Cm-246 P 2 S Truncated lognon’nal-n' NUREG/CR-6697, Att. C | -13.12 0.9 0.001 0.999 2.0E-06
Co-60 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.7 0.001 0.999 2.0E-03
Cs-137 P 2 D 1.39E-02 75" percentile value
Eu-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.72 0.9 0.001 0.999 6.0E-05
Eu-154 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.72 0.9 0.001 0.999 6.0E-05
Gd-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -8.72 0.9 0.001 0.999 6.0E-05
H-3 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.6 0.9 0.001 0.999 1.0E-02
I-129 P 2 D 1.39E-02 75" percentile value .
Nb-94 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.12 0.7 0.001 0.999 2.0E-06
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1 2 3 4 Mean/
Median
Ni-59 P 2 D 3.21E-02 75" percentile value
Ni-63 P 2 D 3.21E-02 75" percentile value _
Np-237 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -11.51 0.7 0.001 0.999 1.0E-05°
Pa-231 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -12.21 0.9 0.001 0.999 5.0E-06
Po-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.7 0.001 0:999— |—4.0E-04
Pb-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -8.11 0.9 0.001 0.999 3.0E-04
Pu-238 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.82 0.5 0.001 0.999 1.0E-06
Pu-239 p 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.82 0.5 0.001 0.999 1.0E-06
Pu-240 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.82 0.5 0.001 0.999 1.0E-06
Pu-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -13.82 0.5 0.001 0.999 1.0E-06
Pu-242 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.5 0.001 0.999 1.0E-06
Ra-226 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.5 0.001 0.999 1.0E-03
Ra-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.5 0.001 0.999 1.0E-03
Sr-90 P 2 S Truncated lognomal-n NUREG/CR-6697, Att. C -6.21 0.5 0.001 0.999 2.0E-03
Tc-99 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.999 1.0E-03
Th-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -12.21 0.9 0.001 0.999 5.0E-06
Th-229 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -12.21 0.9 0.001 0.999 5.0E-06
Th-230 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 0.9 0.001 0.999 5.0E-06
Th-232 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C | -12.21 0.9 0.001 0.999 5.0E-06
U-233 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.0E-04
U-234 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.0E-04
U-235 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.0E-04
U-236 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.0E-04
U-238 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.0E-04
Bioaccumulation Factors for Fish ((pCi’kg)/(pCi/L))
Ac-227 P 2 S LLognormal-n NUREG/CR-6697, Att. C 2.7 1.1 1.5E+01
Am-241 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
Am-243 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
C-14 P 2 S Lognormal-n NUREG/CR-6697, Att. C 10.8 1.1 4.9E+04
Cm-243 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
Cm-244 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
Cm-245 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
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1 2 3 q Mean/

Median
Cm-246. P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01
Co-60 P 2 S Lognormal-n NUREG/CR-6697, Att. C 5.7 1.1 3.0E+02
Cs-137 P 2 S Lognormal-n NUREG/CR-6697, Att. C 7.6 0.7 2.0E+03
Eu-152 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.9 1.1 4.9E+01
Eu-154 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.9 1.1 4.9E+01
Gd-152 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.2 1.1 2.5E+01
H-3 P 2 S Lognormal-n NUREG/CR-6697, Att. C 0 0.1 1.0E+00
1-129 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.7 1.1 4.0E+01
Nb-94 P 2 S Lognormal-n NUREG/CR-6697, Att. C 5.7 1.1 3.0E+02
Ni-59 P 2 S Lognormal-n NUREG/CR-6697, Att. C 46 1.1 9.9E+01
Ni-63 P 2 S Lognormal-n NUREG/CR-6697, Att. C 46 1.1 9.9E+01
Np-237 P 2 S Lagnormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
Pa-231 P 2 S Lognormal-n NUREG/CR-6697, Att. C 23 1.1 9.9E+00
Po-210 P 2 S Lognormal-n NUREG/CR-6697, Att. C 4.6 1.1 1.0E+01
Pb-210 P 2 ) Lognormal-n NUREG/CR-6697, Att. C 5.7 1.1 3.0E+02
Pu-238 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01
Pu-239 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01
Pu-240 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01
Pu-241 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01
Pu-242 P 2 S Lognormal-n NUREG/CR-6697, Att. C 34 1.1 3.0E+01
Ra-226 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.9 1.1 4.9E+01
Ra-228 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.9 1.1 4.9E+01
Sr-90 P 2 S Lognormal-n NUREG/CR-6697, Att. C 4.1 1.1 6.0E+01
Tc-99 p 2 S Lognormal-n NUREG/CR-6697, Att. C 3 1.1 2.0E+01
Th-228 P 2 S Lognormal-n NUREG/CR-6697, Att. C 4.6 1.1 9.9E+01
Th-229 P 2 S Lognormal-n NUREG/CR-6697, Att. C 4.6 1.1 9.9E+01
Th-230 P 2 S Lognormal-n NUREG/CR-6697, Att. C 4.6 1.1 9.9E+01
Th-232 P 2 S Lognormat-n NUREG/CR-6697, Att. C 46 1.1 9.9E+01
U-233 P 2 S Lognormal-n NUREG/CR-6697, Att. C 2.3 11 1.0E+01
U-234 P 2 S Lognormal-n NUREG/CR-6697, Att. C 23 1.1 1.0E+01
U-235 P 2 S Lognormal-n NUREG/CR-6697, Att. C 23 1.1 o 1.0E+01
U-236 P 2 S Lognormal-n NUREG/CR-6697, Att. C 2.3 1.1 1.0E+01
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Parameter (unit)

Type

Priority

Treatment

Value/Distribution

Basis

Distribution's Statistical Parameters®

1

2

3

4

Mean/
Median

U-238

P

2

S

Lognormal-n

NUREG/CR-6697, Att. C

2.3

1.1

1.0E+01

Bioaccumulation Factors for Cr

ustacea/ Mollusk:

s ((pCi/kg)/(pCi/L))

Ac-227

=]

3

D

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Am-241

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Am-243

1.00E+03

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

C-14

9.10E+03

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Cm-243

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

Cm-244

1.00E+03

User's Manual for
RESRAD Version 6,
Appendix D

NR

“NR

NR

Cm-245

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR .

NR

NR

Cm-246

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Co-60

2.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Cs-137

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Eu-152

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Eu-154

1.00E+03

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Gd-152

1.00E+03

User’s Manual for
RESRAD Version 6,

Appendix D

NR

NR

NR

NR
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Parameter (unit)

Type

Priority

Treatment

Value/Distribution

Basis

Distribution's Statistical Parameters®

1 2 3 4

Mean/
Median

1.00E+00

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

1-129

5.00E+00

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Nb-94

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Ni-59

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Ni-63

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Np-237

4.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pa-231

1.10E+02

User’s Manual for
RESRAD Version 8,
Appendix D

NR NR NR NR

Pb-210

1.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Po-210

2.00E+04

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pu-238

1.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pu-239

1.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pu-240

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pu-241

1.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR

Pu-242

1.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR NR NR NR
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Parameter (unit)

Type

Priority

Treatment

Value/Distribution

Basis

Distribution’s Statistical Parameters®

1

2

3

4

Mean/
Median

Ra-226

2.50E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Ra-228

2.50E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Sr-90

1.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Tc-99

5.00E+00

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

“NR

Th-228

5.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Th-229

5.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Th-230

5.00E+02

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Th-232

5.00E+02

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

U-233

6.00E+01

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

U-234

6.00E+01

User’s Manual for

RESRAD Version 6,

Appendix D

NR

NR

NR

NR

U-235

6.00E+01

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

U-236

6.00E+01

User's Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

U-238

6.00E+01

User’s Manual for
RESRAD Version 6,
Appendix D

NR

NR

NR

NR

Graphics Parameters

Number of points

32

RESRAD Default

NR

NR

NR
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Parameter (unit) Type | Priority | Treatment Value/Distribution Basis Distribution's Statistical Parameters®
1 2 3 4 Mean/
Median
Spacing log RESRAD Default NR NR NR NR
Time integration parameters
Maximum number of points for dose 17 RESRAD Default NR NR NR NR

Table 1 Notes:

@ P = physical, B = behavioral, M = metabolic; (see NUREG/CR-6697, Attachment B, Table 4.)
L high-priority parameter, 2 = medium-priority parameter, 3 = low-priority parameter (see NUREG/CR-6697, Attachment B, Table 4.1)

¢ D = deterministic, S = stochastic

9 Distributions Statistical Parameters:
Lognormal-n: 1= mean, 2 = standard deviation
Bounded lognormal-n: 1="mean, 2 = standard deviation, 3 = minimum, 4 = maximum
Truncated lognormal-n: 1= mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
Bounded normal: 1 = mean, 2 = standard deviation, 3 = minimum, 4 = maximum '
Triangular: 1 = minimum, 2 = mode, 3 = maximum
Uniform: 1 = minimum, 2 = maximum
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Table 3: RESRAD 6.5 Generated POM Doses and DCGL Values by RO|C

POM Dose DCGL

ROC (mrem/y) (pCi/g)
Am-241 9.68E-01 2.58E+01
C-14 3.97E+00 6.30E+00
Cm-243 8.61E-01 2.90E+01
Cm-244 5.20E-01 4.81E+01
Cm-245 1.41E+00 1.78E+01
Cm-246 9.70E-01 2.58E+01
Co-60 6.55E+00 3.82E+00
Cs-137 3.15E+00 7.93E+00
Eu-152 2.48E+00 1.01E+01
Eu-154 2.66E+00 9.40E+00
H-3 3.65E-02 6.86E+02
I-129 5.17E+00 4 83E+00
Nb-94 3.51E+00 7.13E+00
Ni-59 1.27E-02 , 1.97E+03
Ni-63 3.45E-02 7.24E+402
Np-237 2.25E+01 1.11E+00
Pu238 8.43E-01 2.97E+01
Pu239 9.36E-01 2.67E+01
Pu240 9.36E-01 2.67E+01
Pu241 2.90E-02 8.61E+02
Sr-90 1.66E+01 1.51E+00
Tc-99 2.02E+00 1.24E+01

|
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Table 4: Soil DCGL Values by Radionuclide

_ DCGL

ROC (pCi/g)
Am-241 2 5E+01
C-14 6.3E+00
Cm-243 2.9E+01
Cm-244 4.8E+01
Cm-245 1.7E+01
Cm-246 2.5E+01
Co-60 3.8E+00
Cs-137 7.9E+00
Eu-152 1.0E+01
Eu-154 9.4E+00
H-3 6.8E+02
-129 4.8E+00
Nb-94 7.1E+00
Ni-59 1.9E+03
Ni-63 7.2E402
Np-237 1.1E+00
Pu238 2.9E+01
PU239 2.6E+01
Pu240 2.6E+01
Pu241 8.6E+02
Sr-90 1.5E400
Tc-99 1.2E401
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Selected Pages from RESRAD Code Executions
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Am-241 Results:

1RESRAD, Vers1on 6.5

Summary

File

Time = 0£+00
Time = 1.000E+00
Time = 3.000e+00
Time = 1.000e+01
Time = 3.000E+01
Time = 1.000E+02
Time = 3.000e+02
Time .000E+03
Dose/source

HB soil DCGL_aAm24
¢ C:\RESRAD_FAMILY\RESRAD\6,5\USERFILES\AM241_DCGL\H8 SOIL DCGL_AM241.RAD

T« Limit = 30 days

Table

: Mixture Sums and
iitiiiiititi

1RESRAD, Version 6.5

Summary :

File

Ratios Summed Over A1l Pathways
Single Radionuclide Soil Guidelines .....
Dose Per Nuclide Summed Over A1l Pathways
Soil Concentration Per Nuclide

of contents

11/26/2011 12:36 Page 1

Te Radiohuclide Guidelines

T« Limit = 30 days
HB 5011 DCGL_Am241

IIIiItiIItttiiii A SRR NA AR RN EAFRNDRIFHES S 64

Dose Conversion Factor (and Related) Parameter Summary
Site-Specific Parameter Summary
summary of Pathway Selections
Contaminated Zone and Total Dose Summary
Total Dose c8mponents.

11/26/2011 12:36 Page 2

¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

3 Current
3 value#

Parameter

Parameter

Name

RO ROONR]

L L O e e R A e e e e 1
VITNTNUT W W W W N W W W W W W W W W e b e b et bt b e e i | el e

AAARABRRARARRARRSD

R R R I e R Y B I I "N I T P VR VR R W PP

QOUO0OO0UOU OQDOUODDUODODOQODODODD ? OO0 OR®E®E PPPPPBPDD>BD>PD>

DCF's for external ground radiation, (mrem/yr)/(pCi/g)
R 1

3
Ac-225 (Source: F 2) ? 6.371e-02
Am-241  (Source: FGR 12) ¥ 4.372e-02
At-217 (Source: FGR 12) 3 1.773e-03
8i-213  (Source: FGR 12) $ 7.660E-01
Fr-221  (Source: FGR 12) 3 1,536e-01
Np-237 (source: FGR 12) * 7.790E-02
Pa-233  (Source: FGR 12) 3 1.020E+00
Pb-209  (Source: FGR 12) 3 7.7346-04
Po-213  (Source: FGR 12) * 0.000E+00
Ra-225 (Source: FGR 12) * 1.102€-02
Th-229  (Source: FGR 12) * 3.213E-01
T1-209 (Source: FGR 12) 3 1.293e+01
u-233 (Source: FGR 12) : 1.397e-03
Dose conversion factors for inhalation, mrem/pCi: 3
Am-241 3 4.440e-01
-237+D 3 5.400e-01
Th-229+D * 2.169E+00
u-233 : 1.350e-01
Dose conversion factors for ingestion, mrem/pCi: 3
Am-241 3 3.640e-03
-237+D 3 4.,444e-03
Th-229+D 3 4.027e-03
u-233 : 2.890e-04
Food transfer_factors: 2
Am-241 , g1ant/so11 concentration ratio, dimensionless * 1.830e-03
Am-241 eef/livestock-intake ratio, (pC1/k }/(pCi/d) * 5.000E-05
Am-241 , milk/livestock-intake ratio, (pci/L?/(pci/d) : 2.000E-06
Np-237+D , g]ant/soi1 concentration ratio, dimensjonless 3 3.670e-02
Np-237+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d) ¥ 1.000e-03
Np-237+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) : 5.000e-06
Th-229+D , g1ant/soi1 concentration ratio, dimensionless * 1.000e-03
Th-229+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000e-04
Th-229+D , milk/livestock-intake ratio, (pci/Lg/(pCi/d) : S.000e-06
u-233 ’ E1ant/soi1 concentration ratio, dimensionless * 2.500e-03
u-233 eef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.400e-04
u-233 , milk/1ivestock-intake ratio, (pCi/L)/(pCi/d) : 6.000e-04
Bioaccumulation factors, fresh water, L/kg: 3
Am-241 , fish * 3.000e+01
Am-241 , crustacea and mollusks : 1.000E+03
Np-~237+D , fish * 3,000e+01
Np~237+D , crustacea and mollusks 3 4.000E+02

1RESRAD, Version 6.5

Summary :

File

T« Limit = 30 days
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Dose Conversion Factor (and Related) Parameter Summary (continued)
pDose Library: HB DCGLs Plus FGR 12 & FGR 11

Parameter

* Current
2 value#

3
3

Base
Case*
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Parameter

Name

s
D-5 @
s
3

3

D-5 * 6,000 6.000 AC(
tIIttItIIitIIIIiiIItiitiiiIiIItItiiiiiiiittIIIIIiiiIIiiiititiiiiitiliiiittliIiiIIiIIIiiIiiiIIIIIItiIii
#For DCFl(xxx) only, factors are for infinite depth & area.

Th-229+D
Th-229+D

U 233

, fish

, crustacea and mollusks

. fish

crustacea and mollu

1.000e+02
5.000€+02

1. 000E+01

3
E)
3
3

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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See ETFG table in Ground Pathway of Detai
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Summary : HB soil DCGL_Am241

File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Site—Spesific Parameter Summary .

User

Used by RESRAD Parameter

3

® Area of contaminated zone (m**2) 3 3.000e+04 * 1.000e+04 ? 3
RO11l * Thickness of contaminated zone (m) 3 2.670e+00 ?* 2.000e+00 ® --- 3 THICKO
RO11 * Fraction of_contamination that is submerged 3 0.000e+00 * 0.000e+00 ® - 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1.950e+02 * 1.000E+02 3 -—- 3 LCZPAQ
RO11 ?® Basic radiation dose limit (mrem/yr) 3 2.500£+01 * 3.000e+01 3 --- 3 BRDL
RO11 * Time since placement of material (yr) 3 0.000e+00 * 0.000€+00 ? -—- 3 TI
RO11 * Times for calculations (yr) 3 1.000e+00 * 1.000e+00 * -—- 2 7( 2)
RO11 * Times for calculations (yr) % 3.000e+00 * 3.000E+00 * - ML)
RO11 3 Times for calculations (yr) 3 1.000e+01 * 1.000e+01 * -— 3 T1( 4)
RO11 ? Times for calculations (yr) 3 3.000e+01 * 3.000e+01 ? -—- 3T7(5)
RO11 2 Times for calculations (yr) 3 1.000e+02 * 1.000e+02 2 -—- 2 7( 6)
RO11 * Times for calculations (yr) 3 3.000e+02 * 3.000E+02 2 - 27(7)
RO11 3 Times for calculations (yr) 3 1.000e+03 ® 1.000e+03 2 -—- 2 7( 8)
RQ11 * Times for calculations (yr) 2 not used 32 0.000e+00 ? -—- 2 7(9)
RO11 : Times for calculations (yr) : not used : 0.000E+00 : -—- : T(10)
RO12 ® 1nitial principal radionuclide (pCi/g): Am-241 3 1,000e+00 * 0.000E+00 ® -—- 3 s1(1)
R0O12 : concentration in groundwater (pCi/L): Am-241 : not used : 0.000e+00 : -—- : wi( 1)
RO13 2 Cover depth (m) 3 0.000E+00 * 0.000E+00 * --- * COVERO
RO13 3 pensity of cover material (g/cm**3) 3 not used 3* 1.500e+00 * - 3 DENSCV
R013 3 Cover depth erosion rate (m/yr) 3 not used 3 1.000e-03 2 -—- 3 vev
RO13 ? pensity of contaminated zone (g/cm**3) 3 1,564E+00 * 1.500e+00 3 --- 3 DENSCZ
R013 2 Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1,000e-03 ? -—- 3 vez
RO13 * Contaminated zone total porosity 3 4.100e-01 * 4.000e-01 * -—- 3 TPCZ
RO13 ® Contaminated zone field capacity * 9,500e-02 * 2.000e-01 * —-- 3 FCCZ
R0O13 3 Contaminated zone hydraulic conductivity (m/yr) 3 3.900e+00 * 1.000e+01 * -—- 3 HCCz
R013 ® contaminated zone b parameter 3 5.600e+00 2 5.300e+00 * -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040e+00 ® 2,000E+00 * -—- ¥ WIND
RO13 % Humidity in air (g/m**3 * not used 3 8.000e+00 * -—- 3 HUMID
RO13 ? Evapotranspiration coefficient 3 6.250E-01 3 5.000e-01 * .- 3 EVAPTR
RO13 ? precipitation (m/yr) ? 9,100E-01 3 1.000E+00 *- --- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 5.600E-01 * 2.000e-01 ? - 3 RI
RO13 * Irrigation mode ® overhead 2 overhead * -— 3 IDITCH
RO13 ® Runoff coefficient 3 5.000e-01 * 2.000e-01 * ——— * RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) 3 2_.520e+07 3 1.000e+06 * -—- 3 WAREA
R013 : Accuracy for water/soil computations : 1.000€e-03 : 1.000e-03 : -—- ; EPS
RO14 ? pensity of saturated zone (g/cm**3) 2 1.510e+00 * 1,500E+00 3 --- * DENSAQ
RQ14 * saturated zone total porosity 3 4,300e-01 ® 4,000e-01 ? - 3 TPSZ
RO14 ® saturated zone effective porosity 2 3,420e-01 ®* 2.000£-01 ® - 3 EPSZ
R014 ® saturated zone field capacity 3 8.B00E-02 3 2.000e-01 2 -—- 3 ECSZ
RO14 * saturated zone hydraulic conductivity (m/yr) 3 2.880E+01 * 1.000E+02 * -—- 3 HCSZ
RO14 * saturated zone hydraulic gradient * 2.000£-03 ® 2.000e-02 * - 3 HGWT
R014 * saturated zone b parameter 3 7.100E+400 3 5.300€+00 ? -—- 3 BSZ
R014 ® water table drop rate (m/yr) 3 1.000e-03 3 1.000e-03 * -—- 3 VWT
RO14 2 well pump intake depth (m below water table) 3 1.000e+01 ® 1.000e+01 3 -— 3 DWIBWT
R014 * model: Nondispersion (ND) or Mass-Balance (MB) 2 ND 3 ND 3 -—- 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 ; 2.500e+02 : --- : uw
IRESRAD, version 6.5 T« Limit = 30 days 11/26/2011 12:36 Page 5
Summary : HB soil DCGL_Am24
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Site-Specific Parameter Summary (continued)
3 User 3 s

Used by RESRAD Parameter

Number of unsaturated zone strata NS

2 1 3 1 3 —_——— 3
RO15 * unsat. zone 1, thickness (m) 3 4.040E+00 * 4,.000E+00 3 -— 2 H(1)
RO15 * unsat. zone 1, soil _density (g/cm**3) ® 1.564€+00 * 1,500E+00 2 - * DENSUZ(1)
RO15 * unsat. zone 1, total porosity 3 4.100e-01 * 4,000e-01 * -—- 3 TPUZ(1)
RO15 * unsat. zone 1, effective porosity 3 3,150e-01 ® 2.000e-01 * - 3 EPUZ(1)
RO1S 3 unsat. zone 1, field capacity 3 9,500e-02 * 2.000E-01 * - 1 rCuz(l)
RO15 *® unsat. zone 1, soi'l-sqecif‘ic b parameter 3 5.600E+00 2 5.300e+00 * - 3 puz(l)
RO15 : unsat, zone 1, hydraulic conductivity (m/yr) i 3.900E+00 : 1.000e+01 : -—- : HCLzZ(1)
. .
R016 2 Distribution coefficients for Am-241 3 3 2 2
RO16 ® Contaminated zone (cm**3/g) 3 1,445€6+03 ® 2,000e+01 * -—- * peNucc( 1)
R016 *  uUnsaturated zone 1 (cm**3/g) 3 1.445e+03 ® 2.000e+01 ? -—- 3 penucu( 1,1)
RO16 2 Saturated zone (cm**3/g) 3 1.4456+03 ® 2.000e+01 3 -—- 3 pcNucs( 1)
RO16 *  Leach rate (/yr) 3 0.000e+00 ® 0.000E+0Q 3 6.309e~05 * ALEACH( 1)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : soLuBk( 1)
RO16 2 pistribution coefficients for daughter Np-237 3 3 i 3
R016 *  Contaminated zone (cm**3 3 1.700E+01 2-1.000E+00 2 --- # pCNuCc( 2)
R016 * unsaturated zone 1 (cm*¥3/g) 3 1.700e+01 2-1.000e+00 3 - 3 pcnucu( 2,1)
R0O16 *  sSaturated zone (cm**3/g) 3 1.700E+01 ®-1.000E+00 2 === 3 pCNUCS( 2)
RO16 *  Leach rate (/yr) 3 0.000e+00 * 0.000E+00 3 5.294€-03 2 ALEACH( 2)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : soLuk( 2)
RO16 * Distribution coefficients for daughter Th-229 3 3 3 3
R016 * Contaminated zone (cm**3/g) 3 5.884E+03 * 6.000e+04 2 -—- 3 peNuCc( 3)
RO16 ®  unsaturated zone 1 (cm**3/g) 3 5.884E+03 ® 6.000E+04 ° -—- 3 pCNucu( 3,1)
RO16 3 Saturated zone (cm**3/g) ® 5.884E+03 * 6.000E+04 3 - 2 peNucs( 3)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 1.550E-05 * ALEACH( 3)
RO16 : solubility constant : 0.000e+00 : 0.000E+00 : not used : soLusk( 3)
RO16 * Distribution coefficients for daughter u-233 3 3 2 3
RO16 *  Contaminated zone (cm**3/g) 3 1.260E+02 ® 5.000E+01 *® -—- 3 DCNUCC( 4)
R016 * Unsaturated zone 1 (cm**3/g) * 1.260e+02 ® 5.000E+01 3 -—- 3 pCNucu( 4,1)
RO16 *  Saturated zone (cm%*3/g) 3 1.260e+02 * 5.000E+01 3 - 3 DCNUCS( 4)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000€+00 3 7.224E-04 3 ALEACH( 4)
rRO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : SOLUBK( 4)
RO17 ? Inhalation rate (m**3/yr) 3 8.400E+03 * 8.400€E+03 2 -—- 2 INHALR
RO17 3 Mass loading for inhalation (g/m**3) ® 1.000e-04 ® 1.000e-04 ° -— 3 MLINH
R017 2 Exposure duration 2 3.000e+01 ® 3.000E+01 * -—- ? ED
RO17 3 shielding factor, inhalation 2 5.500e-01 2 4.000e-01 * -—- * SHF3
RO17 3 shielding factor, external gamma 3 2.725e-01 ® 7.000e-01 3 - 3 SHF1
R0O17 3 Fraction of time spent indoors 3 6.571e-01 2 5.000e-01 ? —== 3 FIND
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RO17 * Fraction of time spent outdoors (on site) 3 1.181e-01 3 2,500e-01 * - 3 FOTD
RO17 * shape factor flag, external gamma * 1.000e+00 * 1.000€+00 ® >0 shows circular AREA. 3 FS
1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 12:36 Page 6
Summary : HB soil DCGL_Am241
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241,RAD

Site-Specific Parameter Summary (continued)

User 2 3 Used by RESRAD 3 parameter

? Radii of shape factor array (used if FS = -1): 32 3 2 2
RO17 *  outer annular radius (m), ring 1: ® not used ? 5.000E+01 2 --- 3 RAD_SHAPE( 1)
RO17 *  oOuter annular radius (m), ring 2: ® not used ? 7.071E+01 3 -——- > RAD_SHAPE({ 2)
R0O17 *  outer annular radius (m), ring 3: % not used *-0,000E+00 @ -— 2 RAD_SHAPE( 3)
RO17 *  outer annular radius (m), ring 4: * not used * 0.000E+00 ? --- ® RAD_SHAPE( 4)
RO17 *  outer annular radius (m), ring 5: ® not used 3 0.000E+00 3 --- ® RAD_SHAPE( 5)
RO17 *  outer annular radius (m), ring 6: ? not used ? 0.000E+00 3 - 3 RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: ® not used 2 0,000€+00 3 - ? RAD_SHAPE( 7)
R0O17 ?  outer annular radius (m), ring 8: ® not used * 0.000E+00 3 -— ® RAD_SHAPE( 8)
RO17 ? outer annular radius (m), ring 9: ? not used * 0.000E+00 3 -— 3 RAD_SHAPE( 9)
RO17 3 outer annular radius (m), ring 10: ? not used ? 0.000E+00 3 - 3 RAD_SHAPE(10)
RQ17 3 outer annular radius (m), ring 11: 3 not used * 0.000e+00 3 -— 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used : 0.000E+00 : -— : RAD_SHAPE(12)
RO17 * Fractions of annular areas within AREA: 3 3 3 2
RO17 *  Ring 1 ® not used 3 1.000E+00 3 -—- 3 FRACA( 1)
RO17 *  Ring 2 3 not used ? 2,732e-01 * -—- * FRACA( 2)
RO17 * Ring 3 ? not used * 0.000E+00 * --- * FRACA( 3)
RO17 2 Ring 4 ® not used * 0.000E+00 3 ~—- ® FRACA( 4)
RO17 * Ring 5 ® not used ® 0,000E+00 3 -—- 2 FRACA( 5)
RO17 * Ring 6 ® not used 2 0.000E+00 ? -—- * FRACA( 6)
RO17 @ Ring 7 * not used * 0.000E+00 ?* ——= 3 FRACA( 7)
R017 ? Ring 8 ® not used 2 0Q.000E+Q0 ? -—- 3 FRACA( 8)
RO17 * Ring 9 3 not used 2 0.000e+00 3 ~—- ? FRACA( 9)
RO17 2  Ring 10 ® not used 2 0.000E+00 ? - ® FRACA(10)
RO17 * Ring 11 ® not used 3 (.000E+00 ?* ~-- ? FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : ~-- : FRACA(12)
RO18 ? Fruits, vegetables and grain consumption (kg/yr) ® 1.120E+02 ® 1.600€+02 * - * pIeT(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140E+01 * 1.400£+01 * ~—- * DIET(2)
R018 * Milk consumption (L/yrg * 2.330e+02 ®* 9.200e+01 ? ~—- 3 DIET(3)
R018 * Meat and poultry consumption (kg/yr) 3 6.510€+01 2 6.300E+01 * ~-—- 3 DIET(4)
RO18 2 Fish consumption (kg/yrg ? 2.060E+01 2 5,400E+00 * ~—- 3 DIET(S)
R018 * other seafood consumption (kg/yr) * 9.000e-01 * 9.000E-01 ® ~-- * DIET(6)
RO18 * soil ingestion rate (g/yr) 3 1.826E+01 * 3.650E+01 ? ~—= 3 soIL
RO18 * prinking water intake (L/yr) 3 4,7856+02 * 5.100E+02 2 ~—— 2 pwl
R0O18 ? Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * ——- > FDW
RO18 3 Contamination fraction of household water ® not used * 1.000E+00 2 ~—- 3 FHHW
RO18 * Contamination fraction of Tivestock water * 1.000E+00 * 1.000E+00 2 -~ 3 FLw
RO18 * Contamination fraction of irrigation water * 1.000€+00 * 1.000E+00 2 --- 2 FIRW
RO18 * Contamination fraction of aguatic food * 1.000E+00 * 5.000e-01 2 - 3 FRY
RO18 * Contamination fraction of plant food * 1.000E+00 3-1 3 -—- 3 FPLANT
R0O18 * Contamination fraction of meat * 1.000E+00 *-1 2 - ® FMEAT
RO18 : Contamination fraction of milk : 1.000€+00 :-1 : - : FMILK
R019 * Livestock fodder intake for meat (kg/day) * 2.710e+01 * 6.800€+01 3 -— 3 LFIS
RO19 ? Livestock fodder intake for milk (kg/day) * 6.320e+01 * 5.500E+01 3 --- ? LFI6
R019 ® Livestock water intake for meat (L/day) ® 5.0606+01 * 5.000e+01 2 -— 3 WIS
R0O19 ® Livestock water intake for milk (L/day) ? 6.000E+01 * 1.600€+02 3 -— 3 LwWI6
RO19 * Livestock soil intake (kg/day) * 5.000E-01 * S,000E-01 ? -—- 3 LSI
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Summary : HB soil DCGL_Am241
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Site-Specific l:arameter Sur;lmary (contigued)
r

w

Used Parameter

RO19 * Mass loading for foliar deposition (g/m**3) 3 4.000e-04 * 1,000E-04 * 3 MLFD
Rglg : Deptn o; soil m}x;ng layer (m) ; 2.333&8% : %3885'8} : -—- : DM

RO Depth of roots (m 1. E+ . E -~ - DROOT
R019 * Drinkingl:j water fraction from ground water 3 1.000e+00 * 1,000E+00 3 -—- 3 FGWDW
R0O19 * Household water fraction from ground water ? not used 3* 1,000E+00 3 - 3 FGWHH
RO19 * Livestock water fraction from ground water * 1.000E+00 * 1.000e+00 * ——- 3 FGWLW
R019 : irrigation fraction from ground water ) : 1.000€E+00 : 1.000E+00 ; —-- : FGWIR
R198 * wet weight crop yield for Non-Leafy (kg/m**2) 3 1.750e+00 ® 7,.000e-01 3 ——- 2 yv(l)
R19B * wet weight crop yield for Leafy (kg/m**2) 3 2.889e+00 * 1.S00e+00 ? -—- 3 yv(2)
R19B * wet weight crop yield for Fodder (kg/m**2) % 1.887e+00 * 1.100e+00 2 -—- ® yw(3)
R19B * Growing Season for Non-Leafy (years) 3 2.460e-01 * 1.700e-01 3 - 3 TE(L)
R19B * Growing Season for Leafy (years) 3 1.230e-01 2 2.500e-01 3 -— 3 TE(2)
R19B ? Growing Season for Fodder (years) ® 8.200e-02 * 8.000E-02 * -— 3 Te(3)
R198 ? Translocation Factor for Non-Leafy * 1,000e-01 * 1.000e-01 ? --= 3 1Iv(1l)
R19B * Translocation Factor for Leafy ? 1.000e+00 * 1.000e+00 * - 2 TIV(2)
R198 * Translocation Factor for Fodder * 1.000e+00 ®* 1.000E+00 2 -—- 2 1Iv(3)
R198 ® pry Foliar Interception Fraction for Non-Leafy * 3.500e-01 * 2.500e-01 ? --= * RDRY(1l)
R19B ® Dry Foliar Interception Fraction for Leafy ? 3.500e-01 * 2.500e-01 @ -—- * RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder * 3.500e-01 * 2.500e-01 3 --- T RDRY(3)
R198 ° wet Foliar Interception Fraction for Non-Leafy * 3.500e-01 * 2.500g-01 ? - 3 RWET(1)
R19B ® wet Foliar Interception Fraction for Leafy 3 5,800e-01 * 2.500e-01 3 -—- 3 RWET(2)
R198B * wet Foliar Interception Fraction for Fodder * 3,500e~01 * 2.500e-01 ® -—- * RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300e+01 ; 2.000e+01 : - : WLAM

Cl4 % C-12 concentration in water (g/cm**3) 2 not used ? 2.000E-05 3 -—- 3 C12wTR
Cl4 * C-12 concentration in contaminated soil (g/g) 2 not used * 3.000e-02 ® -—- 3 cl2cz
€14 * Fraction of vegetation carbon from soil 2 not used * 2.000e-02 ? - * CSOIL
Ccl4 * Fraction of vegetation carbon from air ? not used * 9.800e-01 -—- ? CAIR

Cl4 2 C-14 evasion layer thickness in soil (m) ® not used ?* 3.000e-01 ® -— 3 DMC

Cl4 * C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 * --- 3 EVSN

€14 3 C-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10 * --- 3 REVSN
€14 2 Fraction of grain in beef cattle feed 3 not used ? 8.000e-01 * -—- 3 AVFG4
Cl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : -—- : AVFGS
STOR ? storage times of contaminated foodstuffs (days): ? 3 3 3

STOR *  Fruits, non-leafy vegetables, and grain * 1.400e+01 * 1.400e+01 * - 3 STOR_T(1)
STOR * Leafy vegetables 3 1,000e+00 * 1.000E+00 3 --- 3 STOR_T(2)
STOR *  Milk # 1.000£+00 * 1.000E+00 2 -—- ? STOR.T(3)
STOR *  Meat and poultry ® 2.000E+01 2 2,000E+01 2 -—- 3 STOR_T(4)
STOR *  Fish 3 7.000E+00 3 7.000€+00 2 - ? STOR_T(5)
STOR *  Crustacea and mollusks ¥ 7.000e+00 * 7.000e+00 * --- 2 STOR_T(6)
STOR *  well water 3 1.000E+00 3 1.000E+00 3 === ? STOR.T(7)
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STOR *  surface water 3 1.000e+00 * 1.000E+00 * —-—- * STOR_T(8)
STOR : Livestock fodder : 4.500e+01 : 4,500e+01 ; —-—- ; STOR_T(9)
R021 * Thickness of building foundation (m) 2 not used 2 1,500E-01 * --- 3 FLOOR1
RO21 2 Bulk density of building foundation_(g/cm*#3) * not used ? 2.400E+00 ° -— 3 DENSFL
RO21 2 Total porosity of the cover material . * not used 2 4.000e-01 2 - 3 TPCV
R0O21 ® Total porosity of the building foundation ® not used * 1.000e-01 2 --- 3 TPFL
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5ummary : HB soil DCGL_Am24

File i C:\RESRAD_] FAMILY\RESRAD\G S\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Site-Specific Parameter Summary (continued)
®  User 2 :

Used by RESRAD Parameter

volumetric water content of the cover material

RO21

3 3 not used 32 5.000E-02 3 3 PH20CV
RO21 * volumetric water content of the foundation 3 not used * 3.000E-02 * - 3 PH20FL
RO21 * piffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 * in cover material * not used * 2.000E-06 * - 3 DIFCV
RO21 *  in foundation material ® not used * 3.000eE-07 * --- 3 DIFFL
R021 *  in contaminated zone soi) ® not used * 2.000e-06 * -—- 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) 2 not used * 2,000e+00 * -—- 2 HMIX
RO21 * Average building air exchange rate (1/hr) ® not used 2 5,000E-01 2 -— 3 REXG
RO21 * Height of the building (room) (m) 3 not used 2 2.500E+00 2 - 3 HRM
R0O21 * Building interior_area factor ® not used * 0.000E+00 * -— 3 FAY
RO21 * Building depth below ground surface (m) * not used *-1,000E+00 * --- * DMFL
RO21 * Emanating power of Rn-222 gas 3 not used * 2.500e-01 3 -—- 3 EMANA(L)
R021 : Emanating power of Rn-220 gas : not used : 1.500e-01 : -— : EMANA(2)
TITL ? Number of graphical time points s 32 2 - 3 -—- 3 NPTS
TITL 3 Max'lmum number of integration points for dose 3 17 3 -— 3 --- 3 LYMAX

TITL 3 Maximum number 3 2
Iiiiiiiiif ITIIIiiiiIIiIiiiIigiifiiliifiiilttfiffiiIIiiiIIIIiIIIIIiiIItiIIIIﬁ‘.IIIiﬁ’.fIifiiﬁ:iiiiIiiiIIIIIIiiiﬁ:IIIIIIIIIIIIiIIII

summary of Pathway Selections

1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water N active
8 -- soil ingestion 2 active
9 -- radon 3 suppressed
ind p pathway dose
ItiiﬁﬁiiiitIIiIIiIIiIIIiiIﬁ:IIIIIiIItiiIIHIIItﬁ
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Summary : HB soil DCGL_Am241
File 1 C:\RESRAD_FAMILY\RESRAD\6,5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Contaminated zone Dimensions Initial Soil Concentrations, pci/g
Area: 30000.00 square meters Am-241 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« L1'm1t = 30 days 11/26/2011 12:36 Page 1

Probabilistic results summary : HB soil DCG _Am241
File : C:\RESRAD_FAMILV\RESRAD\S S\USERFILES\AM241 DCGL\HB SOIL DCGL_AM241.RAD
Table of Contents
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t VI: Uncertainty Analysis
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Probabilistic results summa ary soil DCGL_Am2

File : C:\RESRAD_ FAMILY\RESRAD\6 5\USERFILES\AM241_DCGL\HB SOIL DCGL_AM241.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name . Distribution . Parameters .. .o
1  DENSCZ BOUNDED NORMAL 1.5635 2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 L1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N 1.36 2 . 17 .00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 75
6 RI UNIFORM .36 .76
7  DENSAQ BOUNDED NORMAL 1,5105  .1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 .0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 .0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
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Probabilistic Input (cont.)

Name

BBI0O(90,1)

Distribution

. TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N

LOGNORMAL-N

BBIO(92,1) LOGNORMAL -N
itssssstesncatsatiooliRSiistatottinsosnnasnnt

version 6.5

T« Limit =

HB

30 days
soil DCGL_Am241

Parameters

4.6

~6.21
~7.13
~7.82

2.3 s
Ifirtfitsterrattifraasisasttfistsfisasss

11/26/2011 12:36 Page

21

2.3
.6881
.594

3

190

15.3

File : C:\RESRAD_ FAMILY\RESRAD\G S5\USERFILES\AM241 _DCGL\HB SOIL DCGL_AM241.RAD
peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose pPeak mean dose
mrem/yr
1 0.000E+00 9.682E-01

.000008
1

L0151

.000016

L1365
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Summary : HB soil DCGL_C14 :
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_C14-1.RAD 1
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Summary : HB soil DCGL_C14
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_C14-1.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 12 & FGR 11

0 2 3 Current 3 Base *  Pparameter
M 3 3 * 3
A-1 DCF's for external ground rad1at1 on, (mrem/yr)/(pC1/g) 3 3
A-1 : c-14 (Source: FGR 12) : 1.345€e-05 : 1.345E-05 : DCF1( 1
B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * C-14(p) (Class: ORGANIC) 2 2,090e-06 * 2.090E-06 * DCF2( 1)
B-1 : C-14(g) (Class: €02) ; 2.350E-08 : 2.350e-08 : CL4GInhDCF
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 : c-14 ; 2.090e-06 : 2.090E-06 : DCF3( 1)
D-34 2 Food transfer factors: 3 3 3
D-34 % C-14 , g'lant/soﬂ concentration ratio, dimensionless * 5.500€+00 * 5.500E+00 * RTF( 1,1)
D-34 ? C-14 eef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.100E-02 * 3.100€-02 ® RTF( 1,2)
D-34 : c-14 , milk/Tivestock-intake ratio, (pCi/L)/(pCi/d) Z 1.200e-02 : 1.200€-02 : RTF( 1,3)
D-5 * Bioaccumulation factors, fresh water, L/kg: 2 3 3
D 5 2 c-14 2 5.000E+04 2 S.OOOE+04 2 BIOFAC( 1 1)

cea and mo
IIIItItﬁiIIi'.ttiiitttIItiiilﬂitIﬁiitII;tiiiﬂIﬁtltiiiﬁﬁ:ttﬂﬂintﬂﬁiﬁtﬁIiItiIﬁIiﬁIﬂﬁiitﬁIiitt
#For DCF1({xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate NucTide contributions.
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Summary : HB soil pCeL_Cl4
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_C14-1.RAD

Site-Specific Parameter Summary .
* ?  User 2 3 . __Used by RESRAD ? Parameter

RO11 2 Area of contaminated zone (m**2) 3.000E+04 * 1.000€+04 3 AREA
RO11 * Thickness of contaminated zone (m) 3 2.670E+00 * 2.000£+00 ° -—— 3 THICKO
RO11 2 Fraction of_contamination that is submerged 3 0.000E+00 2 0.000E+00Q ? -~- 3 SUBMFRACT
RO11 ® Length parallel to aquifer flow (m) 3 1.950e+02 * 1.000E+02 2 - 3 LczrAaQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500e+01 ® 3.000E+01 3 - 3 BRDL
RO11 * Time since placement of material (yr) 3 0.000€e+00 * 0.000E+00 3 -—~- T 7L
RO11 * Times for calculations (yr) 3 1.000E+00 2 1,000E+00 3 -~- T 7(2)
RO11 ®* Times for calculations (yr) 2 3,000e+00 * 3.000E+00 ? - 2 7( 3)
RO11 3 Times for calculations (yr) 3 1,000e+01 ® 1.000E+01 2 -~ 3 T( 4)
RO11 3 Times for calculations (yr) 3 3.000e+01 ® 3.000E+01 * -—- 2 71( 5)
RO11 * Times for calculations (yr) 2 1.000e+02 * 1.000E+02 3 -—- 1 7( 6)
RO11 3 Times for calculations (yr) 3 3,000E+02 ® 3.000€+02 * -— 3T7(7)
RO11 * Times for calculations (yr) 3 1,000E+03 ® 1.000E+03 ? - 2 71( 8)
RO11 3 Times for calculations (yr) 3 not used 3 0.000E+00 * - 2 T( 9)
RO11 : Times for calculations (yr) : not used : 0.000E+00 : - : T(10)
RO12 ® Initial principal radionuclide (pc1/g) c-14 3 1.000E+00 ? 0.000E+00 ? —- 2 s1(1)
RO12 : Concentration in groundwater (pCi/L c-14 : not used ; 0.000E+00 : - z wi( 1)
RO13 2 Cover depth (m) 3 0.000e+00 3 0.000E+00 2 -~ ® COVERO
R013 ® pensity of cover material (g/cm**3) 3 not used 3 1.500e+00 3 -—- 3 DENSCV
RO13 2 Cover depth erosion rate (m/yr) 3 not used 2 1.000E-03 2 --- 3 vev
RO13 ? pensity of contaminated zone (g/cm**3) 3 1.564E+00 * 1.500E+00 * -—- 3 DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 * --- 2 vez
RO13 * Contaminated zone total porosity 3 4.100e-01 ® 4.000e-01 * -—- * TPCZ
RO13 3 Contaminated zone field capacity 3 9,500e-02 ® 2.000e-01 ® - * FCCz
R0O13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900E+00 ® 1.000£+01 ° - * HCez
RO13 2 Contaminated zone b parameter 3 5.600e+00 * 5.300E+00 * -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040e+00 ® 2.000E+00 @ - 3 WIND
RO13 2 Humidity in air (g/m**3 3 not used 3* 8.000E+00 3 -—- 3 HyMID
RO13 * gvapotranspiration coefficient 3 6.250E-01 ® 5.000€-01 ? -—- * EVAPTR
RO13 32 Prec1p1tat1on (m/yr) 3 9,100e-01 ®* 1.000E+00 3 —_— 3 PRECIP
RO13 3 Irr1gat1on {m/yr) 3 5.600e-01 * 2.000eE-01 3 -— 2 RY
RO13 3 Irrigation mode * overhead 3 overhead 3 -—- 3 IDITCH
RO13 2 Runotf coefficient * 5.000e-01 * 2,000e-01 2 -—- 3 RUNOFF
RO13 3 watershed area for nearby stream or pond (m**2) * 2.520£+07 * 1.,000E+06 ? -—- 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 ; 1.000E-03 : -— : EPS
RO14 * pensity of saturated zone (g9/cm**3) 3 1.510E+00 * 1.500E+00 ? -— 3 DENSAQ
RO14 3 saturated zone total porosity 3 4,300e-01 ® 4.000e-01 ? -—- TIPSz
RO14 * saturated zone effective porosity 2 3,420e-01 * 2.000e-01 ? - * EPSZ
RO14 ? saturated zone field capacity * 8.800e-02 * 2.000E-01 3 -—- ? FCsz
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RO14 * saturated zone hydraulic conductivity (m/yr) * 2.880e+01 * 1.000e+02 2 -—- 3 HCSZ
R014 * Saturated zone hydraulic gradient 3 2.000e-03 3 2,000e-~02 2 - 3 HGWT
RO14 * Saturated_zone b parameter * 7.100e+00 ® 5.300E+00 2 -—-- 3 BSZ
R014 * water table drop rate (m/yr) 3 1.000e-03 ® 1.000e-03 ® -—- 3 vwT
RO14 2 well pump intake depth (m below water tabile) 3 1.000e+01 * 1.000e+01 2 -—- 3 DWIBWT
RO14 ° Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND * ND 3 -—- * MODEL
RO14 : well pumping rate (m**3/yr) : : 1.573e+03 : 2.500E+02 : - 3 ouw
1 3
1RESRAD, version 6.5 T« Limit = 30 days 11/26/2011 14:02 Page 4
Summary : HB soil DCGL_C14
File I C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_C14-1.RAD
Site-Specific Parameter Summary (cont1nued)
3 : User Used by RESRAD 3  Parameter

of unsaturated zone strata

R0O15 * Number

1 31 3 3 NS
RO15 * unsat. zone 1, thickness (m) 3 4,040e+00 2 4,000e+00 3 - 2 H(l)
RO15 * Unsat. zone 1, soil_density (g/cm**3) * 1.564e+00 3 1.500E+00 3 ~-- 3 DENSUZ(1)
RO13 * Unsat. zone 1, total porosity * 4,100E-01 * 4,000e-01 2 ~—- 2 TPUZ(1)
RO15 * Unsat. zone 1. effective porosity * 3,150e-01 ® 2.000e-01 2 ~—- ® epUZ(1)
RO15 * unsat. zone 1, field capacity 2 9,500e-02 ®* 2,000€-01 ® - 3 FCuz(1)
RO15 ? unsat. zone 1, soil- sqeaﬁc b parameter 3 5.600E+00 ® 5.300E+00 3 - ® puz(l)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000E+01 : --- : HCUZ (1)
R016 * Distribution coefficients for Cc-14 2 3 3 3
RO16 *  cContaminated zone (cm**3/ 2 1.100e+01 3 0.000E+00 * -—- 3 peNucc( 1)
RO16 * unsaturated zone 1 (cm**ﬁg) 3 1.100e+01 2 0.000E+00 ? -— * peNucu( 1,1)
RO16 3 Saturated zone (cm**3/g) 3 1.100e+01 * 0.000E+00 ® - * peNucs( 1)
RO16 ® Leach rate (/yr) ® 0.000E+00 * 0.000E+00 2 8.124€-03 3 ALEACH( 1)
RO16 : Solubility constant : 0.000e+00 : 0.000E+00 : not used : soLusk( 1)
R017 ? Inhalation rate (m**3/yr) 3 8.400e+03 2 8.400E+03 3 -—- 3 INHALR
R017 ® Mass loading for inhalation (g/m**3) 2 1.000e-04 ® 1.000e-04 3 - 3 MLINH
RO17 * Exposure duration 3 3.000e+01 3 3,000e+01 ? -—- ? D
R017 2 shielding factor, inhalation ® 5.500e-01 ® 4,000e-01 * - ? SHF3
RO17 ? shielding factor, external gamma 3 2.725e-01 ® 7.000e-01 * - * SHF1
RO17 ? Fraction of time spent indoors ® 6.571e-01 ® 5,000e-01 2 -— ® FIND
R017 ? Fraction of time spent outdoors (on site) ® 1.181e-01 ® 2,500€-01 ® - ? FOTD
R017 * shape factor flag, external gamma 3 1.000e+00 ® 1.000E+00 * >0 shows circular AREA 2 Fs
RO17 * Radii of sha;‘)e factor array (used if F§ = -1): ? 3 3 3
R017 ®  Quter annu radius (m), ring 1: * not used 3 5.000e+01 ? -—- 3 RAD_SHAPE( 1)
R017 3  oOuter annular radius (m), ring 2: ®* not used 3 7.071E+01 * - 3 RAD_SHAPE( 2)
RO17 2  outer annular radius (m), ring 3: * not used 3 0.000E+00 * --- 3 RAD_SHAPE( 3)
RO17 *  outer annular radius (m), ring 4: ? not used 2 0.000E+00 * -— 2 RAD_SHAPE( 4)
RO17 *  outer annular radius (m), ring S: 2 not used 3 0.000E+00 * -— ? RAD_SHAPE( 5)
RO17 *  outer annular radius (m), ring 6: 2 not used * 0.000E+00 * -—- 3 RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: ? not used 3 0.000E+00 * --- ® RAD_SHAPE( 7)
RO17 3 outer annular radius (m), ring 8: 3 not used 3 0,000€+00 ? -— * RAD_SHAPE( 8)
RO17 *  outer annular radius (m), ring 9: * not used * 0.000E+00 * -—- 3 RAD_SHAPE( 9)
RQ17 * outer annular radius (m), ring 10: 3 not used 3* 0,000+00 3 - 3 RAD_SHAPE(10)
RO17 3 outer annular radius (m), ring 11: * not used * 0.000e+00 ? -—- 3 RAD_SHAPE(11)
R017 *  outer annular radius (m), ring 12: % not used : 0.000£+00 : -— : RAD_SHAPE(12)
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Summary ! HB soil DCGL_C14
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_Cl4-1.RAD

Site-Specific parameter Summary (conhnued)
3 3 User

used by RESRAD Parameter

w w

RO17 ® Fractions of annular areas within AREA: 3 3

RO17 * Ring 1 ® not used 2 1,000e+00 * --- ? FRACA( 1)
R017 *  Ring 2 ® not used ? 2.732€-01 ° -—- ' ® FRACA( 2)
RO17 *  Ring 3 ? not used * 0.000E+00 * --- ? FRACA( 3)
RO17 *  Ring 4 ! not used 2 Q,000E+0Q ° -— * FRACA( 4)
RO17 * Ring 5 * not used * 0.000E+00 * --- ® FRACA( 5)
RO17 *  Ring 6 * not used ? 0.000E+00 * --- * FRACA( 6)
RO17 * Ring 7 ® not used 2 0.000E+0Q 3 -—- 3 FRACA( 7)
RO17 * Ring 8§ 3 not used 3 0.000E+00 3 -—- 3 FRACA( 8)
RO17 *  Ring 9 ? not used * 0.000E+00 3 --- * FRACA( 9)
RO17 * Ring 10 ® not used 32 0.000€+00 ?* --- 3 FRACA(10)
R0O17 * Ring 11 ® not used * 0.000E+00 2 -—- 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 Z - : FRACA(12)
RO18 2 Fruits, vegetables and grain consumption (kg/yr) 2 1,120£+02 * 1.600E+02 3 -—- 3 pIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 * 1.400e+01 3 -—- 3 DIET(2)
RO18 * Milk consumption (L/yr 3 2.330e+02 ® 9.200e+01 3 -—- 3 DIET(3)
RO18 2 Meat and poultry consumption (kg/yr) 3 6.510E+01 * 6.300e+01 2 -—- 3 DIET(4)
R018 * Fish consumption (kg/yr 3 2.060E+01 * 5.400e+00 2 -—- 3 DIET(S)
R018 ? Other seafood consumption (kg/yr) * 9,000e-01 ®* 9.000e-01 2 -—- 3 DIET(6)
RO18 2 Soil ingestion rate (g/yr) 3 1.826E+01 * 3.650E+01 3 -—- 3 SOIL
RO18 * Drinking water intake (L/yr) 3 4.785e+02 * 5.100e+02 3 - 3 pwI

RO18 * Contamination fraction o dr1nk1n? water * 1.000e+00 ® 1.000e+00 2 -— 3 FOw

RO18 2 Contamination fraction of household water ® not used 3 1,000e+00 * - 3 FHHW
R0O18 ? Contamination fraction of Tivestock water 3 1.000e+00 * 1.000e+00 3 -—- 3 FLW

RO18 ? Contamination fraction of irrigation water * 1.000e+00 * 1.000€+00 ° —-- 2 FIRW
RO18 ? Contamination fraction of aquatic food 3 1.000E+00 * 5.000e-01 3 —-- 2 FRY

RO18 * Contamination fraction of plant food 3 1.000E+00 ®-1 3 ——- ® FPLANT
RO18 * Contamination fraction of meat 3 1.000E+00 *-1 3 - ? FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : -—- : FMILK
R019 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 * - ? LFI5
R0O19 ? Livestock fodder intake for milk (kg/day) 3 6.320E+01 * 5.500e+01 * --- 3 LF16
R0O19 * Livestock water intake for meat (L/g ® 5,060e+01 2 5.000€+01 2 --- 3 LwWI5
R0O19 * Livestock water intake for milk (L/day) * 6.000E+01 * 1.600E+02 * -—- 3 LWIG
RO19 * Livestock soil intake (kg/ * 5.000e-01 2 5.000e-01 3 --- ® LSI

RO19 * Mass loading_for foliar geposﬂwn (g/m**3) 2 4.000eE-04 ®* 1.000e-04 ?* -—- 3 MLFD
RO19 ® Depth of soil mixing layer (m) 3 2.300e-01 ® 1.500e-01 3 ——- * DM

R0O19 * Depth of roots (m) 3 1.220e+00 ® 9.000e-01 ? -—- * DROOT
R019 ® Drinking water fraction from ground water * 1.000e+00 ®* 1.000e+00 * --- 3 FGWDW
Rgi.g : Househo E water 11:rac1:1on ;rom groung water : no(t)ogsego : %888&88 : -— : FGWHH

R Livestock water fraction from ground water 1.000E+ . 000E + - FGWLW
RO19 : Irrigation fraction from ground water : 1.000E+00 : 1.000€+00 : -—- ; FGWIR
R198 ? wet weight crop yield for Non-Leafy (kg/m“Z) * 1.750e+00 * 7.000e-01 ° --- 2 w(l)
R19B * Wet weight crop yield for Leafy (kg/m**2) 2 2.889E+00 * 1.500e+00 3 -—- 2 ww(2)
R198B ? wet weight crop yield for Fodder (kg/m**2) 3 1.887e+00 * 1.100e+00 * --- 3 y(3)
R198 ? Growing Season for Non-Leafy (years) 3 2.460e-01 * 1.700e-01 ? --- 3 TE(D)
R19B 2 Growing Season for Leafy (years) 3 1.230e-01 ® 2.500e-01 2 —-= 3 TE(2)
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R19B ? Growmg season for Fodder (years) 3 8.200e-02 ® 8.000E-02 * -—- 3 TE(3)
1RESRAD, version 6.5 T« Limit = 30 days 11/26/2011 14:02 Page 6
Summary : HB s0il DCGL_CI:
File t C:\RESRAD_| FAMILY\RESRAD\G 5\USERFILES\C14_DCGL\HB SOIL DCGL_C14-1.RAD )
Site-Specific Parameter Summary (cont1nued)
3 User 3 Used 3 Parameter

3

1. 0005-01

Translocation Factor for

B Non-Leafy ? 1.000E-01 2 3 ? TIV(1)
R19B * Translocation Factor for Leafy * 1.000e+00 ® 1.000E+0Q 2 -—- 3 TIV(2)
R19B * Translocation Factor for Fodder * 1.000£+00 * 1.000£+00 2 --- ? TIV(3)
R198 * Dry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500E-01 * --- * RDRY(1)
R198 ? Dry Foliar Interception Fraction for Leafy 3 3,500E-01 ® 2.500E-01 3 - * RDRY(2)
R198B ?* Dry Foliar Interception Fraction for Fodder 3 3.500e-01 * 2.500e-01 ? -—- 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-teafy 2 3.500E-01 ® 2.500£-01 2 -—- 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy 3 5.800e-01 3 2.S500E-01 3 -—- 3 RWET(2)
R198 ? wet Foliar Interception Fraction for FfFodder 3 3,500E-01 ® 2.500E-01 ® -— 3 RWET(3)
R198B : weathering Removal Constant for vegetation : 3.300e+01 : 2.000e+01 : -— 3 WLAM
3
Cl4 ® C-12 concentration in water (g/cm**3) # 2.000E-05 ?* 2.000E-05 * --- ? C12wTR
€14 * ¢-12 concentration in contaminated soil (g/9) 2 3.000E-02 * 3.000E-02 * --- 3 cl2cz .
C14 * Fraction of vegetation carbon from soil 3 2.000E-02 ® 2.000E-D2 * --- 3 CSOIL
Cl4 @ Fraction of vegetation carbon from air 2 9.800£-01 * 9.800E-01 * --- ® CAIR
Ci4 * C-14 evasion layer thickness in_soil (m) 3 4.270e-01 ® 3.000e-01 * -—- 3 DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) ® 7.000E-07 2 7,000E-07 = - 3 EVSN
Cl4 3 ¢-12 evasion flux rate from soil (1/sec) 3 1.000e-10 * 1,000E-10 * - * REVSN
Cl4 ® Fraction of grain in beef cattle feed * 2.500e-01 ®* 8.000e-01 * -—- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : 1.000e-01 : 2.000E-01 : -—- : AVFGS
STOR ? storage times of contaminated foodstuffs (days): @ 3 2 3
STOR *  Fruits, non-leafy vegetables, and grain 2 1.400e+01 ® 1.400e+01 2 -—- 3 STOR_T(1)
STOR *  Leafy vegetab1es ® 1.000eE+00 * 1.000E+00 3 -—-- ? STOR_T(2)
STOR *  Milk 3 1.000E+00 * 1.000E+00 2 - * STOR_T(3)
STOR * Meat and poultry 3 2.000e+01 ® 2.000e+01 3 -— 3 STOR_T(4)
STOR 2 Fisl 3 7.000€+00 ® 7.000e+00 * --- 3 STOR_T(S)
STOR *  Crustacea and mollusks 3 7.000E+00 * 7.000E+00 3 -— 2 STOR_T(6)
STOR *  well water 3 1.000E+00 2 1.000E+00 3 - 2 STOR_T(7)
STOR ?*  Surface water 2 1.000e+00 2 1.000E+00 2 - 3 STOR_T(8)
STOR ?  Livestock fodder > 4.500e+01 * 4.500E+01 3 - 2 STOR.T(9)
R021 3 Thickness of bu1'|d1ng foundation (m) 3 not used * 1,500E-01 3 -—- 3 FLOORL
RO21 * Bulk _density of building foundation_(g/cm**3) 3 not used 2 2,400E+00 3 -—- 3 DENSFL
RO21 ? Total porosity of the cover material 3 not used 3 4.000e-01 3 --- 3 TPCV
RO21 ? Total porosity of the building foundation * not used 2 1,000e-01 3 -—- 3 TPFL
RO21 2 volumetric water content of the cover material ® not used * 5.000E-02 2 --- 3 PH20CV
RO21 * volumetric water content of the foundation 3 not used 2 3.000E-02 3 - ® PHZOFL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 2 3
RO21 ®* in cover material * not used * 2.000E-06 * - 3 DIFCV
R021 *  in foundation material ® not used * 3.000E-07 2 - ® DIFFL
R021 * in contaminated zone soil 3 not used ° 2.000E-06 3 - 3 DIFCZ
RO21 ? Radon vertical dimension of mixing (m) 2 not used * 2.000E+00 * - 2 HMIX
RO21 3 Average building air exchange rate (1/hr) * not used * 5.000e-01 * -—- 3 REXG
RO21 3 He\ght of the building (room) (m) ® not used * 2.500£+00 * -—- * HRM
R0O21 * Building interior_ area factor ® not used * 0.000E+00 * - 3 FAI
RO21 2 Building depth below ground surface (m) * not used 2-1.000E+00 2 -—- 3 DMFL
RO21 * Emanating power of Rn-222 gas ® not used * 2.500e-01 2 -—- 3 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not used : 1.500E-01 : -— ; EMANA(2)
3 3 3 3

TITL ? Number of graphical time points

NPTS

32
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Summary : HB soil DCGL_C14
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL.C1l4-1.RAD
Site-Specific Parameter Summary (continued)
0 3 : User : : Used by RESRAD ? Parameter

TITL * Maximum number of integration points for dose 3 17 2 - 3 -— 2 LYMAX

mber of i
IIIinﬁiilﬁiiiﬁiiﬂﬁil;ttIinIIiIﬂIiiiIiiﬂﬁtiIitiiIIIIIItIiiiiIIIIii1iiIIiIIiIﬂitItiIIIIIIIIﬁiiIHIiIiiIIIItIIﬁIIIiiiII

summary of Pathway Selections

_ Pathway % User Sele

1 -- external gamma 2 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion ? active
6 -- aquatic foods : active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed

nd p
IIIIIIIﬁtIﬁiIiiIIiiiiIIIIIItIiIIIIIﬁﬁIIIiIﬂIii
1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:02 Page 8
Summary ¢ HB soil DCGL_C14
File 3 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_C1l4-1.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

30000.00 square meters c~14 1.000E+00
.67 meters
0.00 meters

. Area:
Thickness:
Cover Depth:

1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:02 Page 1
Probabilistic results summary : HB soil DCGL_Cl4
File : C:\RESRAD_| FAMILV\E%SRA%\G +S\USERFILES\C14_DCGL\HB SOIL DCGL_Cl4-1.RAD

e of Contents

Part VI: Uncertainty Analysis
jidonnsisinndssnfsdissnisived
ORESRAD Uncertainty Analysis Results

Probabilistic Input ..... Ceratresiaaenaiias e aiaaen . 2
Total DOSE ..ovvcerienannnn Ceieaasesenisesaaaeieananans 3
Total Risk .....covvvannnn Feherraiareeeseetiearrinanns 4
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Dose vs Pathway: Inhalation (w/o Radon) Crereaeaases 6
Dose vs Pathway: Radon (water Ind.) .........ccve... 7
Dose vs Pathway: Plant (water Ind.) .....c..cvvven.. 8
Dose vs Pathway: Meat (water Ind.) ....... eeirareen 9
Dose vs Pathway: Milk (water Ind.) .......cccveeunn 10
Dose vs Pathway: Soil Ingestion .......ecivveearanss 11
Dose vs Pathway: Wwater INgesStion .......ceevneunnnes 12
Dose vs Pathway: Fish Ingestion ......ccievenuinnen. 13
Dose vs Pathway: Radon (water Dep.) 14
Dose vs Pathway: Plant (water Dep.) 15
Dose vs pathway: Meat (water Dep.) 16
Dose_vs Pathwa Milk (water Dep.) 17
Cumu'lanve Progabﬂ'lty SUMMAIY. s evranasenssnssnsnrans 18
summary of dose at graphical times, reptition 1..... 19
Peak of the mean dose at graphical times............. 20

Correlation and Regression coefficients (if any).....
1RESRAD, version 6.5
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probabilistic results summary :

File :

soil DCGL_

cl4
C:\RESRAD_| FAMILY\RESRAD\G 5\USERFILES\C14 DCGL\HB SOIL DCGL..C14-1.RAD

Probabilistic Input
000

ONumber of Sample Runs: 2

Number Name ... Distribution . Parameters . .
1 DENSCZ BOUNDED NORMAL 1 5635 .2385
2 TPCZ BOUNDED NORMAL -09
3 HCCZ BOUNDED LOGNORMAL-N 1 36 2.17
4 BCZ BOUNDED LOGNORMAL-N  1.73 .323
5 EVAPTR UNIFORM .5 75
6 RI UNIFORM .36
7 DENSAQ BOUNDED NORMAL 1.5105 1855
8 TPSZ BOUNDED NORMAL .43 .0699
9 EPSZ BOUNDED NORMAL .342 0705

10 HCSZ BOUNDED LOGNORMAL-N  .362 59
11 BSZ BOUNDED LOGNORMAL-N  1.96 265
12 DWIBWT TRIANGULAR 6 10
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1,5635 2385
16 TPUZ(1) BOUNDED NORMAL .41 9
17 EPUZ(1) BOUNDED NORMAL 315 0905
18 HCUZ(1) BOUNDED LOGNORMAL-N  1.36 2.17
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323
20 LINH CONTINUOUS LINEAR 8 0

00003 . 8119 .00004 . 9495 .00006 .9937 .000076 .9983

21 HF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59
23 DM TRIANGULAR .15
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48
25 WLAM TRIANGULAR 5.1 18
26 RWET(2) TRIANGULAR .06 .67
27 DCACTC(1) TRUNCATED LOGNORMAL-N 2.4 3.22
28 DCACTUL(1) TRUNCATED LOGNORMAL-N 2.4 3.22
29 DCACTS(1) TRUNCATED LOGNORMAL-N 2.4 3,22
30 BRTF(6,1) TRUNCATED LOGNORMAL-N -.36 .9
31 BRTF(6,2) TRUNCATED LOGNORMAL-N -4.47 1
gg BRTF(6,3) TRUNCATED LOGNORMAL-N i8'§ .19

BBIO(6,1) LOGNORMAL -N
11318t trffftdrTrrrrssEfIIaeE  trtfrfersriftfiieetta

1RESRAD,

probabilistic results summary :

Vversion 6.5

T« Limit =

30 days
HB soil DCGL_C14

2
.827 2.3
.1319 6881
.00478 3190
2.08 15.3
.937 2.084
.214 .646
124 .56
0106 195
02 15.5
. 827 2.3
1319 .6881
349 .594
00478 3190
.08 15.3
.000008  .0151 000016
.0001 1
.044 1
.6
.001 .999
84
.95
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999

. .1
FOSAARNAS RS RNDIR RO RN AN ARV EPTRNS NGO

11/26/2011 14:02 Page
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGL_Cl4-1.RAD
peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose peak mean dose
Years mrem/yr
1 0.000e+00 3.968£+00

L1365
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Cm-243 Results:

"IRESRAD, Version 6.5

T« Limit = 30 days

Summary : HB soil DCGL_Cm24
1 C:\RESRAD_ FAMILV\RESRAD\G 5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

File

Table of Contents

11/28/2011 09:51 Page

2
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1RESRAD, Version 6.5 T« Limit = 30 days
Summary : HB soil DCGL_Cm243
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD
Dose Conversion Factor (and Related) Parameter Summary
s Dose Library: HB DCGLs Plus FGR 12 & FGR 11
Menu ? Parameter

V
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ww
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D-34

1RESRAD,

oCF's for external ground radiation, (mrem/yr)/(
Ac-227 (Source: FGR 12)
Am-243 (Source: FGR 12)
Bi-211 (Source: FGR 12)
Cm-243 (Source: FGR 12)
Fr-223  (Source: FGR 12)
Np-239  (Source: FGR 12)
Pa-231 (Source: FGR 12)
Pb~211  (Source: FGR 12)
Po-211  (Source: FGR 12)
Po-215 (Source: FGR 12)
Pu-239  (Source: FGR 12)
Ra-223  (Source: FGR 12)
Rn-219  (Source: FGR 12)
Th-227  (Source: FGR 12)
Th-231  (Source: FGR 12)
T1-207  (Source: FGR 12)
u-235 (Source: FGR 12)

pCi/g)

Dose conversion factors for inhalation, mrem/pCi:

AC-227+D
Am-243+D
Cm-243
Pa-231
Pu-239
U-2354D

Dose conversion factors for ingestion, mrem/pCi:
AC-227+D

Am-243+D

Cm-243

Pa-231

Pu-239

U-235+D

Food transfer factors: R .
AC-227+D , E1ant/so11 concentration ratio, dimel

nsionless

Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Ac-227+D0 , milk/1livestock-intake ratio, (pCi/L)/(pCi/d)
AM-2434D g1ant/soi1 concentration ratio, dimensionless
Am-243+D eef/Iivestock-intake ratio, (pCi/kg)/(pCi/d)
Am-243+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d)
Cm-243 ' g1ant/soi1 concentration ratio, dimensionless
Ccm-243 eef/1livestock-intake ratio, (pCi/kg)/(pCi/d)
Cm-243 , milk/Tivestock-intake ratio, (pCi/L}/(pCi/d)

Vversion 6.5 T« Limit = 30 days

Summary : HB s0il DCGL_Cm243
I C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD
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.673E-04

.500€-03
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Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

Parameter
Pa-231 ' E1ant/soi1 concentration ratio, dime
Pa-231 , beef/livestock-intake ratio, (pCi/k
Pa-231 , milk/livestock-intake ratio, (pCi/L?
Pu-239 , g1ant/so11 concentration ratio, dime
Pu-239 , beef/livestock-intake ratio, (pC1/k
Pu-239 , milk/livestock-intake ratio, (pC1/Lg

u-235+0 B]ant/so11 concentration ratio, dime
U-235+D eef/livestock-intake ratio, (pC1/k
U-235+D , milk/Tivestock-intake ratio, (pC1/L§

Bioaccumulation factors, fresh water, L/kg:
Ac~227+D , fish

nsionless
)/ {pCi/d)
/(pCi/d)

nsionless
)/ (pCi/d)
/(pCi/d)

nsionless
)/ (pCi/d)
/(pCi/d)

[y

current
value#

CWN R VL

000e-02

.000€-03

000E-06

.830e-03
.000E-04
.000E-06

.500e-03

-400E-04
.000e-04

.500E401

WM W RN W W W W

.Base
Case*

000E-02
000E-03
000e-06

000E-03
000E-04
.000E-06

500E-03
400e-04
.000E-04

MWN i vTu

1.500E+01

L R T R R R R R P I B R A A PR PR TR

Parameter
N

DCF2( 1)

DCF2( 7)

DCF3( 1)
DCF3( 2)
DCF3(  3)
DCF3( 5)
DCF3( 6)
DCF3C 7

RTF(
RTF(
RTF(

WA W W
P e e N R e )

RTF(
RTF(
RTF(

RTF(
RTF(
RTF(

W NINN e

Parameter
Name

RTF(
RTF(
RTF(

RTF(
RTF(
RTF(

W W W
N A AR

RTF(
RTF(
RTF(

NNN oy vunia

BIOFAC( 1,1)
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D-g : Ac-227+D , crustacea and mollusks ; 1.000e+03 : 1,000e+03 : BIOFAC( 1,2)

D-

D-5 3 Am-243+D , fish * 3.000e+01 ® 3,000e+01 * BIOFAC( 2,1)

D-g : Am-243+D , crustacea and mollusks : 1.000E+03 : 1.000E+03 : BIOFAC( 2,2)

D- f
D-5 3 Cm-243 , fish 3 3.000E+01 * 3.000E+01 * BIOFAC( 3,1) H
D-g : Cm-243 , crustacea and mollusks : 1.000€+03 : 1.000E+03 : BIOFAC( 3,2) )
- .
D-5 3 Pa-231 , fish 3 1.000e+01 * 1,000E+01 * BIOFAC( 5,1)

D-g : Pa-231 . crustacea and mollusks : 1.100E+02 : 1.100e+02 : BIOFAC( 5,2)

D-

D-5 2 Pu-239 , Fish ® 3,000e+01 * 3,000E+01 3 BIOFAC( 6,1)

D-; : Pu-239 , crustacea and mollusks : 1.000€+02 : 1.000E+02 ; BIOFAC( 6,2)

D-

D—S 3 u- 23§+D , fish 2 1.000E+01 2 é.000E+01 ; BIOFAC% ;.B

acea an

IiIIiIiIIiIIItiiﬁIﬁIttﬁIIIiiiiItﬁitiiﬁiﬁtiinIﬂiiﬁtﬁiIIItIIIIIiiﬁﬁIIIItittitiﬁntitittttII 1t

#For DCF1l(xxx) only, factors are for infinite depth & area. See ETFG table.in Ground Pathway of Detailed Report.
“Base Case means Default.Lib w/o Associate Nuclide contributions,

1RESRAD, Version 6.5 T« L1m1t = 30 days 11/28/2011 09:51 Page 4
Summary ¢ HB soil DCGL_Cm2
File ¢ C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

Site- Spec1f1c Parameter Summary
User Used by RESRAD
N .

Parameter

* Area of contaminated zone (m**2) 2 3,000E+04 * 1.000E+04 3 3 AREA
RO11 * Thickness of contaminated zone (m) 2 2.670E+00 * 2.000E+0Q ? -—- 3 THICKO
RO11 2 Fraction of contamination that is submerged 3 0.000e+00 3 0.000E+00 2 --- 3 SUBMFRACT
RO11 ? Length parallel to aquifer flow (m) 3 1.950e+02 ®* 1.000e+02 3 - 2 LCZPAQ
RO11 ? Basic radiation dose Timit (mrem/yr) 3 2.500e+01 2 3.000e+01 @ -—- 3 BRDL
RO11l ® Time since placement of material (yr) 3 0.000e+00 2 0.000e+00 3 -—- I TI
RO11 * Times for calculations (yr) 3 1.000e+00 3 1.000e+00 ? -—- 2 7( 2)
RO11 2 Times for calculations (yr) ? 3.000e+00 * 3.000e+00 * -—- 27( 3)
RO11 * Times for calculations (yr) 3 1.000e+01 3 1.000e+01 ? --- 2 7(4)
RO11 ? Times for calculations (yr) * 3.000e+01 ® 3.000e+01 * -— 2 7( 5)
RO11 ? Times for calculations (yr) * 1.000e+02 ® 1.000e+02 3 -— 2 7( 6)
RO11 2 Times for calculations (yr) 2 3.000e+02 * 3.000e+02 3 - 3 T1(7)
RO11 3 Times for calculations (yr) ® 1.000e+03 * 1.000E+03 ? -— 3 71( 8)
RO11 * Times for calculations (yr) 3 not used 3 0.000E+00 2 - 3T( 9
RO11 : Times for calculations (yr) : not used : 0.000e+00 ; -— : T(10)
RO12 * Initial principal radionucliide (pCi/g): Cm-243 3 1.000E+00 ® 0.000E+00 ? -—- 2 51(3)
R012 : Concentration in groundwater (pCi/L): Cm-243 : not used : 0.000E+00 : -— : wi( 3)
RO13 3 Cover depth (m) 3 0.000E+00 * 0.000E+00 2 - 3 COVERO
RO13 * pensity of cover material (g/cm**3) 3 not used ? 1.S00e+00 2 -— 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) 2 not used 3 1.000e-03 ® -—- 3 vev
RO13 * pensity of contaminated zone (g/cm**3) 3 1.564e+00 3 1.500e+00 3 ~— 3 DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 °® -—- * vcz
RO13 * Contaminated zone total porosity 3 4,100E-01 * 4,000e-01 3 -—- s TPCZ
RO13 * Contaminated zone field capacity * 9,500e-02 2 2.000e-01 * -—- 3 FCCz
RO13 ? Contaminated zone hydraulic conductivity (m/yr) 3 3.900€+00 * 1,000e+01 3 --- 3 HCCz
RO13 * Contaminated zone b parameter 3 5.600E+00 * 5,300E+00 ? --- * BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040e+00 * 2.000e+00 3 -—- 3 WIND
RO13 2 Humidity in air (g/m**3 ® not used 2 8.000e+00 3 - 3 HUMID
RO13 * Evapotranspiration coefficient ® 6.250£-01 2 5,000e-01 2 -—-- 3 EVAPTR
RO13 * Precipitation (m/yr) * 9,100e-01 * 1.000e+00 2 -—-- 3 PRECIP
RO13 * Irrigation (m/yr) 2 5.600e-01 ® 2.000E-01 2 - 3 RI
RO13 2 Irrigation mode ® overhead 2 overhead 3 -—- 3 IDITCH
RO13 2 Runoff coefficient ® 5.000€-01 ® 2.000e-01 3 -—- * RUNOFF
RO13 ® watershed area for nearby stream or pond (m**2) 2 2.520£+07 * 1.000e+06 3 - * WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 ; 1.000e-03 : - : EPS
RO14 2 pensity of saturated zone (g/cm**3) 3 1.510e+00 ? 1.500e+00 3 -—- 3 DENSAQ
RO14 3 saturated zone total porosity ® 4,300e-01 * 4.000e-01 ® - 3 TPSZ
RO14 * saturated zone effective porosity 3 3,420e-01 * 2.000e-01 ? ~—= 3 EPSZ
RO14 3 saturated zone field capacity * 8.800e-02 * 2.000e-01 3 ~—- 2 FCSZ
R014 * saturated zone hydraulic conductivity (m/yr) 3 2.880e+01 ® 1.000e+02 2 ~—- 3 HCSZ
R014 * saturated zone hydraulic gradient 3 2.000e-03 3 2.000e-02 3 ~—- 2 HGWT
RO14 * saturated zone b parameter 2 7.100E+00 * 5.300e+00 ? ~-- s BSZ
R0O14 * water table drop rate (m/yr) 3 1.000e-03 * 1.000e-03 3 ~—- 3 wwT
RO14 * well pump intake depth (m below water table) * 1.000e+01 * 1.000e+01 3 ~—- 3 DWIBWT
R014 * Model: Nond1spers1on (ND) or Mass-Balance (MB) 3 ND 3 ND 3 ~—- 3 MODEL
RO14 3 Weﬂ pumping rate (m**3/yr) : 1.573e+03 : 2.500E+402 : - : uw
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Summary : HB so0il DCGL_Cm243
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

site-specific Parameter Summary (contmued)
5 Uuser . Used by RESRAD ® parameter

RO15 2 Number of unsaturated zone strata 21 1 3 -—- 3 NS
RO15 2 unsat. zone 1, thickness (m) 2 4,040e+00 * 4,.000E+00 * -—- *H(D
RO15 ? Unsat. zone 1, soil_density (g/cm**3) 3 1.564E+00 * 1.500e+00 2 - ® DENSUZ(1)
RO15 3 unsat. zone 1, total porosity 3 4,100e-01 * 4,000e-01 3 -— 3 TPUZ(1)
RO15 * unsat. zone 1, effective porosity 3 3.150e-01 * 2.000e-01 ® - 3 Epuz(1)
RO15 ? ynsat. zone 1, field capacity 3 9,500e-02 3 2.000e-01 3 -— * Feuz(l)
RO15 3 unsat. zone 1, soil- sqeuﬁc b parameter 3 5.600E+00 ° 5.300e+00 ? -—- 3 Buz(l)
ROlS“: unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000e+01 : -—- : HCuz(1)
RO16 * Distribution coefficients for Cm-243 s 3 3 3
RO16 ®* Contaminated zone (cm**3/g) 3 6.761e+03 2-1.000e+00 * - 3 DCNUCC( 3)
RO16 * Unsaturated zone 1 (cm**3/g) 3 6.761€+03 3-1,000e+00 * - 3 penucu( 3,1)
RO16 *  Saturated zone (cm**3/g) 3 6.761E+03 *-1,000E+00 * --- ® DCNUCS( 3)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 1.349€e-05 * ALEACH( 3)
RO16 : Solubility constant : 0.000€+00 : 0.000E+00 : not used : SoLuBk( 3)
RO16 * Distribution coefficients for daughter Ac-227 3 3 = 3
RO16 *  Contaminated zone (ecm**3/g) * 8.250E+02 * 2.000e+01 * - 3 peNucc( 1)
RO16 * Unsaturated zone 1 (cm**3/g) 3 8.250e+02 2 2,000e+01 2 -—- 3 penucu( 1,1)
RO16 3 Saturated zone (cm**3/q) - % 8.250E+02 * 2.000e+01 * -—- 3 pCNUCS( 1)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 1.105e-04 2 ALEACH( 1)
RrO16 ; Solubility constant : 0.000E+00 : 0.000E+00 : not used z SOLUBK( 1)
RO16 2 pistribution coefficients for daughter Am-243 2 3 2 3
RO16 *  Contaminated zone (cm**3 3 1.445e+03 * 2.000e+01 ? —-—- 3 DCNUCC( 2)
RO16 ®  unsaturated zone 1 (cm**3/g) 3 1.445e+03 ® 2.000e+01 ® -—- # DCNuCU( 2,1)
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RO16 *  Saturated zone (cm**3/g) 3 1.445+03 * 2.000e+01 * --- 3 DCNUCS( 2)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 6.309€e-05 3 ALEACH( 2)
RO16 : Solubility constant ; 0.000e+00 : 0.000E+00 : not used : SOLUBK( 2)
RO16 2 Distribution coefficients for daughter Pa-231 3 3 3 3

RO16 * Contaminated zone (cm**3/g) 2 3,800e+02 ® 5.000E+01 2 --- 3 DCNUCC( 5)
R016 * unsaturated zone 1 (cm**3/g) 3 3.800E+02 ? 5.000E+01 2 -—- 3 penucu( 5,1)
RO16 ®* Saturated zone (cm**3/g) 3 3.800£+02 ®* 5.000e+01 ® - 3 DCNUCS( S5)
RO16 3 Leach rate (/yr) 3 0.000e+00 * 0.000E+00 3 2.398e-04 3 ALEACH( 5)
RO16 : Solubility constant z 0.000E+00 : 0.000E+00 : not used : SoLUBK( 5)
RO16 ? Distribution coefficients for daughter Pu-239 3 3 3 3

R016 * Contaminated zone (cm**3/g) ® 9,530e+02 * 2.000E+03 3 -—- 3 DCNuCC( 6)
RO16 *  Unsaturated zone 1 (cm**3/g) * 9,530e+02 * 2.000E+03 ° -— 3 pCNucu( 6,1)
RO16 * Saturated zone (cm**3/g) 3 9,530E+02 * 2.000E+03 °® -—- 3 DCNUCS( 6)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 9.565E-05 2 ALEACH( 6)
RO16 : Solubility constant : 0.000e+00 : 0.000E+00 : not used : SOLUBK( 6)
RO16 * pistribution coefficients for daughter u-235 3 3 3 3

RO16 *  Contaminated zone (cm**3/g) 3 1.260e+02 ® 5,000E+01 3 -—- 3 peNucc( 7)
RO16 *  Unsaturated zone 1 (cm**3/g) 2 1.260e+02 * 5.000E+01 * -—- ® pcNucu( 7,1)
RO16 *  Saturated zone (cm**3/g) 3 1.260E+02 * 5,000E+01 2 -—- 3 DCNUCS( 7)
RO16 3 Leach rate (/yr) * 0.000E+00 * 0.0Q0E+00 * 7.224e-04 3 ALEACH( 7)
R016 * Solubility constant * 0.000e+00 ® 0.000E+00 * not used 3 soLusk( 7)
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Summary : HB soil DCGL_Cm243

File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL._CM243.RAD

Site-Specific Parameter Summary (continued)
3 User 3 3
ef

Parameter

3 Inhalation rate (m*¥*3/yr) 3 8.400e+03 * 8.400€+03 ? 3 INHALR

RO17 ? Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 * - 2 MLINH

RO17 * Exposure duration 2 3.000e+01 * 3.000E+01 3 -— * ED

R0O17 * Shielding factor, inhalation 3 5.500e-01 ® 4.000e-01 3 --- ® SHF3

RO17 * shielding factor, external gamma 3 3.980e-01 * 7.000E-01 * -— 3 SHF1

RO1? ? Fraction of time spent indoors * 6.571E-01 ® 5.000eE-01 2 -—- 3 FIND

RO17 * Fraction of time spent outdoors (on site) * 1.181e-01 3 2.500e-01 3 -—- * FOTD

RO17 ® shape factor flag, external gamma 3 1.000£+00 * 1.000€+00 ? >0 shows circular AREA. 3 FS

RO17 ? 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 * -—- 3 RAD_SHAPE( 1)
RO17 *  OQuter annular radius (m), ring 2: * not used 3 7.071e+01 3 -— 3 RAD_SHAPE( 2)
RO17 *  OQuter annular radius (m), ring 3: ? not used 2 0.000E+00 ? -—- 3 RAD_SHAPE( 3)
RO17 * oQuter annular radius (m), ring 4: * not used * 0.000E+00 3 --- 3 RAD_SHAPE( 4)
R017 *  outer annular radius (m), ring 5: 3 not used 2 0.000E+00 2 --- 3 RAD_SHAPE( 5)
RO17 *  oQuter annular radius (m), ring 6: ? not used * 0.000E+00 3 -— 3 RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: 3 not used * 0.000£+00 3 - 3 RAD_SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: 3 not used 2 0.000E+00 * -— 3 RAD_SHAPE( 8)
R017 *  outer annular radius (m), ring 9: 3 not used 2 0.000E+00 ° - 3 RAD_SHAPE( 9)
RQO17 *  outer annular radius (m), ring 10: ® not used * 0.000E+00 ° -—- 3 RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 11: 3 not used * 0.000E+00 3 -—- 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: ; not used : 0.000E+00 : -—- : RAD_SHAPE(12)
RO17 2 Fractions of annular areas within AREA: 3 3 3 s

RO17 2 Ring 1 3 not used 2 1.000E+00 3 -—- 3 FRACA( 1
RO17 * Ring 2 ® not used ? 2.732e~01 ? --- 3 FRACA( 2)
RO17 * Ring 3 3 not used 2 0.000£+00 2 --- 3 FRACA( 3)
RO17 * Ring 4 3 not used 2 0.000E+00 3 -—- 3 FRACA( 4)
R017 * Ring 5§ % not used ? 0.000eE+00 3 - 3 FRACA( 5)
R0O17 * Ring 6 3 not used * 0.000€+00 * -—- 3 FRACA( 6)
RO17 ® Ring 7 3 not used * 0.000E+00 ? -—- 3 FRACA( 7)
R017 * Ring 8 ' * not used ? 0.000E+00 3 -—- * FRACA( 8)
R017 * Ring 9 * not used * 0,000e+00 ? -—- 3 FRACA( 9)
RO17 * Ring 10 * not used * 0.000E+00 * -—- ® FRACA(10)
R017 * Ring 11 3 not used ? 0.000eE+00 3 -—- 3 FRACA(LL)
R017 : Ring 12 : not used : 0.000E+00 : -—- : FRACA(12)
RO18 2 Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 * 1.600E+02 3 -— * DIET(])

RO18 * Leafy vegetable consumption (kg/yr) 2 2.140e+01 ? 1.400e+01 @ -—- * DIET(2)

RO18 * Milk consumption (L/yr * 2,330E+02 * 9.200E+01 3 - 2 DIET(3)

RO18 * Meat and poultry consumption (kg/yr) 2 6,510E+01 ® 6.300E401 3 - 3 DIET(4)

RO18 * fFish consumption Ckg/yr 3 2.060E+01 ® 5.400E+00 2 -—- 3 DIET(S)

RO18 * Other seafood consumption (kg/yr) * 9,0006-01 * 9.000E-01 ® -—- ? DIET(6)

RO18 * Soil ingestion rate (g/yr) 2 1,826E+01 * 3,650E+01 ° - 2 SoIL

RO18 * Drinking water intake (L/yr) 3 4,785e+02 ? 5.100eE+02 @ -—- 3 DWI

RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * - 2 FOW

RO18 * Contamination fraction of household water * not used * 1.000E+00 @ --- 2 FHHW

RO18 * Contamination fraction of livestock water 3 1.000€+00 ® 1.000E+00 2 -—- 3 FLW

RO18 * Contamination fraction of irrigation water 2 1.000E+00 * 1.000E+00 3 - 3 FIRW

RO18 ? Contamination fraction of aquatic food 3 1.000E+00 * 5.000E-01 3 -—- 3 FRY

RO18 2 Contamination fraction of plant food * 1.000e+00 2-1 3 -— * FPLANT
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Summary : HB soil DCGL_Cm243

File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

Site-Specific Parameter Summary (continued)
3 User 2 3 Used by RESRAD

3 Contamination fraction of meat * 1.000e+00 *-1 3 3 FMEAT
RO18 i Contamination fraction of milk : 1.000E+00 :-1 z - : FMILK
RO19 * Livestock fodder intake for meat (kg/day) 3 2.710€+01 ® 6.800€+01 ? - 3 LFIS
RO19 ® Livestock fodder intake for milk (kg/day) 3 6.320E+01 * 5.500E+01 3 -—- 3 LFI6
RO19 * Livestock water intake for meat (L/day) ? 5.060E+01 * 5.000E+01 * --- ® LWIS
RO19 * Livestock water intake for milk (L/day) 3 6§.000E+01 * 1.6008+02 ? -— 2 \WI6
R0O19 * Livestock soil intake (kg/day) 3 5.000e-01 * 5.000e-01 @ ——- 3 LsSI
RO19 * Mass loading for foliar deposition (g/m**3) 3 4.000E-04 * 1.000E-04 2 -—- 3 MLFD
RO19 * Depth of soil mixing layer (m) 3 2.300e-01 * 1,500e-01 * -—- 3 oM
RO19 * Depth of roots gm) X : ® 1.220e+00 * 9.000E-01 * -—= * DROOT
RO19 * Dr1nk1n? water fraction from ground water * 1.000e+00 °® 1.000E+00 * ~-- ® FGWOW
RO19 * Household water fraction from ground water ® not used * 1.000e+00 * - 3 FGWHH
RO19 * Livestock water fraction from ground water 3 1.000E+00 * 1.000E+00 * --- ? FGWLW
RO19 : Irrigation fraction from ground water : 1.000€+00 : 1.000E+00 : - : FGWIR
R198 2 wet weight crop yield for Non-reafy (kg/m**2) 3 1.750E+00 * 7.000e-01 2 --- 3 yw(l)
R19B 2 wet weight crop yield for Leafy (kg/m**2) 3 2.889e+00 * 1.500e+00 3 --- 2 wi(2)
R198 3 wet weight crop yield for Fodder (kg/m**2) ® 1.887e+00 * 1.100e+00 2 -—- ? yw(3)
R19B ? Growing Season for Non-Leafy (years) * 2.460e-01 * 1.700e-01 ® - 3 TE(1)
R19B ® Growing Season for tLeafy years . E- . E- -—= TE

198 3 i f f; ( ) 3 1.230e-01 * 2.500e-01 3 ® TE()
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R198B * Growing Season for Fodder (years) 3 8.200E-02 * 8.000e-02 2 -—- 3 TE(3)
R198B ? Translocation Factor for Non-Leafy * 1.000E-01 * 1.000e-01 ® —-- 3 TIV(L)
R198 * Translocation Factor for tLeafy ® 1.000E+00 * 1.000E+00 2 --- : TIV(2)
R198B 3 Translocation Factor for Fodder % 1.000e+00 * 1,000E+00 2 —-- 2 TIV(3)
R19B ? pDry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 * 2.500£-01 2 -—- 3 RDRY(1)
R198 * Dry Foliar Interception Fraction for Leafy * 3.500e-01 * 2.500e-01 3 -—- 3 RDRY(2)
R198 3 pry Foliar Interception Fraction for Fodder 2 3,500e-01 ® 2.500e-01 3 -—- 3 RDRY(3)
R19B ? wet fFoliar Interception Fraction for Non-Leafy 2 3.500E-01 * 2.500£-01 2 -—- 3 RWET(1)
R19B ? wet Foliar Interception Fraction for Leafy ? 5.800E-01 * 2.500£-01 2 --- * RWET(2)
R198B * wet Foliar Interception Fraction for Fodder 3 3.500e-01 * 2.500e-01 3 - ? RWET(3)
R198 : weathering Removal Constant for Vegetanon : 3.300€+01 : 2.000e+01 : .- : WLAM
€14 * C-12 concentration in water (g/cm**3) ® not used * 2.000E-05 ® -—- 3 Cl2wrr
Cl4 3 C-12 concentration in contaminated soil (g/g) ? not used * 3.000e-02 * - 3 clacz
Cl4 * Fraction of vegetation carbon from soil ® not used * 2.000e-02 * -—- 3 CSOIL
€14 2 Fraction of vegetation carbon from air ®* not used ? 9.800e-01 3 -— 3 CAIR
Cl4 3 C-14 evasion layer thickness in_soil (m) ® not used * 3.000e-01 3 - 3 DMC
Cl4 2 C-14 evasjon flux rate from soil (1/sec) ® not used * 7,000e-07 ? - 3 EVSN
Cl4 2 C-12 evasion flux rate from soil (1/sec) ® not used ? 1,000e-10 3 —-—- 3 REVSN
€14 * Fraction of grain in beef cattle feed * not used * 8.000e-01 3 - 3 AVFG4
cla : Fraction of grain in milk cow feed ; not used z 2,000e-01 : -— : AVFGS
STOR ? storage times of contaminated foodstuffs (days): * 3 3 3
STOR ®  Fruits, non-leafy vegetables, and grain 3 1.400E+01 ® 1.400e+01 2 -—- 3 STOR_T(1)
STOR 3 Leafy vegetables 3 1.000e+00 * 1.000£+00 ® - 3 STOR_T(2)
STOR *  Mij ® 1.000E+00 * 1,000E+00 2 --- 3 STOR_T(3)
STOR * Meat and poultry 2 2.000e+01 * 2.000e+01 3 -~ 3 STOR_T(4)
STOR *  Fish 3 7.000E+00 2 7.000£+00 2 —-- ® STOR_T(S)
STOR *  Crustacea and mollusks 3 7.000e+00 2 7.000E+00 ® - ?.STOR_T(6)
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Summary : HB soil DCGL_Cm2
File 1 C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

Site-Specific Parameter Summary (continued)
3 : User 3 3 Used by RESRAD
s .

Parameter

STOR well water 1.000e+00 * 1.000€+00 STOR_T(7)
STOR *  Surface water * 1.000E+00 * 1,000e+00 * -— ? STOR_T(8)
STOR : Livestock fodder : 4.500e+01 : 4.500E+01 : -— : STOR_T(9)
RO21 3 Thickness of bu1'|d1ng foundation (m) ? not used * 1.500E-01 * -—- 3 FLOOR1
RO21 * Bulk_density of building foundation_(g/cm**3) ® not used * 2.400e+00 °® -—- 3 DENSFL
RO21 2 Total porosity of the cover material 3 not used 3 4.000e-01 3 -—- 3 TPCV
RO21 3 Total 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 3 5.000E-02 * --- 3 PH20CV
R0O21 * volumetric water content of the foundation ? not used 3 3.000e-02 * -—- ? PH20FL
RO21 ® Diffusion coefficient for radon gas (m/sec): 2 s 2 2

R021 *  in cover material ® not used 3 2.000E-06 * - 3 DIFCV
R021 * in foundation material 2 not used ? 3.000e-07 * -— 3 DIFFL
RO21 * in contaminated zone soil ® not used * 2.000E-06 3 -—- ? DIFCZ
Rg%% 3 Radon ve;t'lﬁl d1mens1onhof mixing Em}h ; : not useg : Eggghg({ : -—- : HMIX

R 3 Average uilding air excl ange rate 1/hr not use . E- -—- REXG
RO21 3 He1? t of the building groom * not used * 2.500e+00 @ -—- 3 HRM

RO21 * Building interior area factor 3 not used * 0,000E+00 2 -—- 3 FAI

RO21 2 Building depth below ground surface (m) 3 not used ?-1.000E+00 ? - 3 DMFL
RO21 3 Emanating power of Rn-~222 gas ? not used 2 2.500e-01 2 -—- * EMANA(])
RO21 ; Emanating power of Rn-220 gas : not used : 1.500£-01 : ——- : EMANA(2)
TITL * Number of graphical time points 3 32 M --- 3 3 NPTS
TITL * Maximum number of integration points for dose 2 3 3 2 LYMAX

3 Maximum number of integration poi for 3
iﬂIiIiiItﬁtitiiﬁiiﬁliiili%ﬁIIiiIIIIIiiIIIIﬁiI1iﬁiIIIIﬁIiIiﬁIIiiiiﬁIiﬁliitiIiﬁIiIIﬁﬁtf.iIIIIIﬁIiIIIIIIiﬁIﬁHﬂIii

summary of Pathway Selections
hi

active

2 1nha'lat1on (w/o radon) 3 active
3 plant ingestion 2 active
4 meat ingestion 2 active
5 milk ingestion 3 active
6 aquatic foods 2 active
7 drinking water 3 active
8 soil ingestion 3 active
9 -- radon 2 suppressed

Find peak pathway doses
ItiIIﬁiiIﬂiiitiItiiIitiIItiiIIItIIIﬁItIIiIﬁIiﬁ
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Summary : HB soil DCGL_Cm243

File ! C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

Contaminated Zone Dimensions Initial soil Concentrations, pCi/g
Area: 30000.00 square meters Cm-243 1.000e+00

Thickness: 2.67 meters

Cover Depth: 0.00 meters
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probabilistic resu1ts summary B soil DCGL_Cm243

File : C:\RESRAD_ FAMILY\RESRAD\6 5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD
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probabilistic results summary : HB soil DCGL_Cm243
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\CMZ43 DCGL\HB SOIL DCGL_CM243.RAD

probabilistic Input

ONumber of Sample Runs: 2000
Number wName . Distribution __ __ Parameters .
ARAARA AARAAAAAAAAARAAARRBAAR
1 DENSCZ BOUNDED NORMAL 1 $635 2385 827 2.3
2 TPz BOUNDED NORMAL 41 L1319 6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 2 17 00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1 73 .323 2.08 15.3
5 EVAPTR UNIFORM 5 .75
6 I UNIFORM .36 76
7 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL 43 699 .214 .646

9 EPSZ BOUNDED NORMAL 342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N 362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N  1.96 265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 9 .1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 0905 0349 .594
18 HCUZ(1) BOUNDED LOGNORMAL-N 1.36 .17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
20 MLINH CONTINUOUS LINEAR 8 0 .000008

00003 .8119 .00004 .9495 .00006 .9937 .000076 .9983 .0001 1
21 SHF3 UNIFORM 15 .95
22 DM TRIANGULAR (] .15 .6
23 (1) TRUNCATED LOGNORMAL~N .56 .48 .001 .999
24 WLAM TRIANGULAR 5.1 18 84
25 RWET(2) TRIANGULAR .06 .67 .95
26 DCACTC(3) TRUNCATED LOGNORMAL~N 8.82 1.82 .001 .999
27 DCACTUL(3) TRUNCATED LOGNORMAL~N 8.82 1.82 .001 .999
28 DCACTS(3) TRUNCATED LOGNORMAL~N 8.82 1.82 .001 .999
29 DCACTC(1) TRUNCATED LOGNORMAL~N 6.72 3.22 .001 .999
30 DCACTUL(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
31 DCACTS (1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
32 DCACTC(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
33 DCACTUL(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
34 DCACTS(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
35 DCACTC(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .001 .999
36 DCACTUL(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .001 .999
37 DCACTS(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .001 .999
38 DCACTC(6) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
39 DCACTUL(6) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 -999
40 DCACTS (6) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
41 DCACTC(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
42 DCACTU1(7) TRUNCATED LOGNORMAL-N 4,84 3.13 .001 .999
43 DCACTS(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
44 BRTF(96,2) TRUNCATED LOGNORMAL-N -10.82 1 .001 .999
45 BRTF(96,3) TRUNCATED LOGNORMAL-N -13.12 .9 .001 .999
46 BBIO(96,1) LOGNORMAL ~N 4 1.1
47 BRTF(89,1) TRUNCATED LOGNORMAL-N - .9 1.1 .001 .999
48 BRTF(89,2) TRUNCATED LOGNORMAL N -10.82 1 .001 .999
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Probabilistic results summary : HB soil DCGL_Cm243

File : C:\RESRAD_ FAMILY\RESRAD\G S5\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

Probabilistic Input (cont.)

Number Name = pistribution Parameters . o
49 BRTF(89,3) TRUNCATED LOGNORMAL-N -13.12 .9 .001 .999
50 BBIO(89,1) LOGNORMAL~N 2.7 1.1
51 BRTF(95,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
52 BRTF(95,2) TRUNCATED LOGNORMAL-N -9.9 W2 .001 .999
53 BRTF(95,3) TRUNCATED LOGNORMAL-N -13.12 .7 .001 .999
54 BBIO(95,1) LOGNORMAL -N 3.4 1.1
55 BRTF(91,1) TRUNCATED LOGNORMAL-N -4.61 1.1 .001 .999
56 BRTF(91,2) TRUNCATED LOGNORMAL-N -12.21 1 .001 .999
57 BRTF(91,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999
58 BBIO(91,1) LOGNORMAL -N 2.3 1.1
59 BRTF(94,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
60 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999
61 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 .5 .001 .999
62 BBI0(94,1) LOGNORMAL =N 3.4 1.1
63 BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
64 BRTF(92,2) TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999
65 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999
66 BBIO(92,1) LOGNORMAL -N 2.3 1.1

trift PERERRRETTRLARLALLLLAS RERSTRTLLSATILAGLIREE  EETEEtAAPERiteooatttetfsseaeessssssssss
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Probabjlistic results summary : HB soil DCGL Cm243
File : C:\RESRAD_FAMILY\RESRAD\6. S\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243,.RAD

Peak of the mean dose (averaged over chservations) at graphical times

Repetition Time of peak mean dose Peak mean dose
mrem/yr
1 0.0005+00 ) 8.611E-01

.0151

.1365
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Summary : HB soil DCGL_Cm244
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
0 3 Current ?  Base 3 parameter
Menu 3 Parameter 3 value# 2 cCase* 3 Name

DCF's

3 for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 3 Ac-228  (Source: FGR 12) * 5.978E+00 * 5.9786+00 ® DCF1( 1)
A-1 3 Bi-212 (Source: FGR 12) * 1.171E+00 * 1.171E+00 * DCF1( 2)
A-1 2 Cm-244 (Source: FGR 12) ® 1.259E-04 ® 1.259e-04 * DCF1( 3)
A-1 3 pb-212 (Source: FGR 12) ® 7.043e-01 * 7.043e-01 3 DCF1( 4)
A-1 3 po-212 (Source: FGR 12) * 0.000E+00 * 0.000E+00 * PCF1( 5)
A-1 3 Po-216 (Source: FGR 12) 1 1.042e-04 * 1.042e-04 ° DCF1({ 6)
A-1 3 Pu-240 (Source: FGR 12) * 1.4676-04 ® 1.467E-04 * DCFL( 7)
A-1 3 Ra-224 (Source: FGR 12) ® 5.119e-02 ® 5.119e-02 * DCF1( 8)
A-1 3 Rra-228 (Source: FGR 12) * 0.000£+00 * 0.000E+00 * DCF1( 9)
A-1 2 Rn-220 (Source: FGR 12) 2 2.298E-03 * 2,298E-03 3 DCF1( 10)
A-1 32 Th-228 (source: FGR 12) 3 7.940E-03 * 7.940€-03 * DCF1( 11)
A-1 3 Th-232 (Source: FGR 12) 3 5.212e-04 ® 5.212e-04 * DCF1( 12)
A-1 2 T1-208 (Source: FGR 12) 3 2.298e+01 * 2.298e+01 3 DCF1( 13)
A-1 ; u-236 (Source: FGR 12) ) : 2.148e-04 ; 2.148e-04 : DCF1( 14)
B-1 * pose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * Cm-244 2 2.480E-01 ® 2.480£-01 2 DCF2( 1)
g-1 32 pu-240 ® 4,290e-01 * 4.290E-01 °® DCF2( 4)
B-1 * Ra-228+D * 5.078e-~03 * 4.770e-03 ® DCF2( 6)
B-1 2 Th-228+D 3 3.454E~01 * 3.420e-01 ® DCF2( 7)
B-1 ? Th-232 3 1.640E+00 ® 1.640e+00 ® DCF2( 8)
-1 : uU-236 : 1.250e~01 : 1.250e-01 : DCF2( 9)
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 2 Cm-244 ¥ 2.020E~03 ? 2.020€-03 ® DCF3( 1)
p-1 3 Pu-240 * 3.540e~03 * 3.540e-03 * DCF3( 4)
D-1 3 Ra-228+D * 1,442e~03 * 1.440e-03 * pCF3( 6)
D-1 3 Th-228+D ? 8.086E~04 3 3.960e-04 * DCF3( 7)
p-1 2 Th-232 ® 2.730E~03 ® 2.730E-03 ® DCF3( 8)
D-1 : u-236 : 2.690E-04 : 2.690E-04 : DCF3( 9
D-34 2 Food transfer factors: 3 3 3
D-34 3 Cm-244 . B lant/soil concentration ratio, dimensionless * 1.830E~03 ® 1.000e-03 * RTF( 1,1)
D-34 3 Cm-244 , beef/livestock-intake ratio, (pC1/k )/(pCi/d) 3 2.000E-05 * 2,000E-05 * RTF( 1,2)
D-gg : Cm-244 , milk/Vivestock-intake ratio, (pCi/L}/(pCi/d) : 2.000E-06 : 2,000E-06 : RTF( 1,3)
D-
D-34 3 Pu-240 , B]ant/5011 concentration ratio, dimensionless * 1.830E-03 ® 1,000e-03 ® RTF( 4,1)
D-34 3 pu-240 , beef/livestock-intake ratio, (pC1/k )/(pCi/d)  * 1.000e-04 * 1,000E-04 * RTF( 4,2)
D—gi : Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.000E-06 : 1,000e-06 : RTF( 4,3)
D_
D-34 ® Ra-228+D , g'lant/soﬂ concentration ratio, dimensionless * 4.000€-02 * 4.000e-02 ® RTF( 6,1)
D-34 * Ra-228+D , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) * 1.000e-03 * 1.000e-03 ® RTF( 6,2)
D—?3,4 ; Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.000E-03 : 1.000€E-03 : RTF( 6,3)
D-34
D-34 3 Th-228:D , Ehnt/soﬂ concentration ratio, dimensionless * 1,000E-03 ® 1.000e-03 2 RTF( 7,1)
D-34 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ? 1.000E-04 * 1.000e-04 3 RTF( 7,2)
0—24 : Th-228+D , milk/Tivestock-intake ratio, (pci/L?/(pC1/d) * 5.000E-06 : 5.000€E-06 : RTF(C 7,3)
D-34
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 17:38 Page 3
Summary : HB soil DCGL_Cm244
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HB DCGLS Plus FGR 12 & FGR 11

3 Current *  Base 2 Pparameter
Menu 3 Parameter value# 3 Case* 3 Name
D-34 2 Th-232 , B'Iant/soﬂ concentration ratio, dimensionless 2 1.000E-03 * 1.000e-03 ®* RTF( 8,1)
D-34 * Th-232 , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) * 1.000e-04 * 1.000€-04 ® RTF( .2)
D-§4 3 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 5.000E-06 : 5.000E-06 : RTF( 8,3)
D-34 3
D-34 % U-236 , plant/soil concentration ratio, dimensionless 2 2.500E-03 * 2.500E-03 * RTF( 9,1)
D-34 * u-236 . Beef/'livestock—intake ratio, (pCi/kg)/(pCi/d) * 3,400E-04 * 3.400€-04 * RTF( 9,2)
D-34 : u-236 , milk/1ivestock-intake ratio, (pCi/L}/(pCi/d) : 6.000E-04 ; 6.000E-04 : RTF( 9,3)
D-5 * Bioaccumulation factors, fresh water, L/kg: 3 2 3
D-5 3 Cm-244 , fis 3 3.0008+01 * 3.000£+01 ® BIOFAC( 1,1)
D-? : Ccm-244 , crustacea and mollusks : 1.000&+03 z 1.000e+03 : BIOFAC( 1,2)
D_
D-5 ? Pu-240 , fish * 3.000E+01 * 3,000€+01 ® BIOFAC( 4,1)
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D-g : Pu-240 , crustacea and mollusks : 1.000£+02 : 1.000E+02 z BIOFAC( 4,2)
D_
D-5 2 Ra-228+D , fish 3 5.000E+01 * 5.000E+01 ® BIOFAC( 6,1)
D-FS> : Ra-228+D , crustacea and mollusks 3 2.500e+02 : 2.500E+02 : BIQFAC( 6,2)
D_ 3
D-5 2 Th-228+D , fish 3 1,000e+02 * 1,000£+02 ® BIOFAC( 7,1)
D-g 2 Th-228+D , crustacea and mollusks * 5.000E+02 : 5.000E+02 : BIOFAC( 7,2)
D_ 3
0-5 ?* Th-232 , fish ® 1,000e+02 2 1.000E+02 * BIOFAC( 8,1)
D-; : Th-232 , crustacea and mollusks : 5.000E+02 : 5.000€+02 : BIOFAC( 8,2)
D_
D-S 3 u 236 , fish 3 1. OOOE+01 3 1.000E+01 2 BIOFAC( 9,1)

2 acea _and mollu 6.000E+01 * 6.000E AC({ 9,2)
Iﬁ:tiIitIiIittitIiitIiIIIiitItﬁIIIIiItiiﬁIIIﬁiIIﬁiiitiiiiﬁttIiIIHiiitiIIIIiiIIIiiiIﬂIiIIIIIﬂIﬁﬁI
#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : HB soil DCGL_Cm244
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244._RAD

Site- Spec1f1c Parameter Summary

0 ? User . _Used by RESRAD  Parameter

ROLL

* Area of contaminated zone (m**2) ® 3,000e+04 * 1.000E+04 * --- ® AREA
RO11 ? Thickness of contaminated zone (m) 3 2.6708+00 * 2,000E+00 * --- 3 THICKO
RO11 ? Fraction of contamination that is submerged * 0,000e+00 * 0.000e+00 3 --- 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1.950e+02 ® 1.000e+02 2 -—- 3 LCzPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500e+01 ® 3.000e+01 2 -—- 3 BRDL
RO11 * Time since placement of material (yr) * 0.000e+00 * 0.000E+00 2 --- 71
RO11 ? Times for calculations (yr) 3 1.000e+00 * 1.000e+00 3 - 21(2)
RO11 * Times for calculations (yr) 2 3,000e+00 * 3.000£+00 2 -—- 2 T1C 3)
RO11 2 Times for calculations (yr) ? 1.000e+01 ® 1.000e+01 3 -— 2 T7( 4)
RO11 * Times for calculations (yr) 3 3,000e+01 ® 3.000eE+01 2 -—- 3 7( 5)
RO11 ? Times for calculations (yr) ® 1.000E+02 * 1.000E+02 2 --- 2 1( 6)
RO11 * Times for calculations (yr) ® 3.000E+02 ? 3.000E+02 ® --- 2 T(7)
RO11 * Times for calculations (yr) * 1.000E+03 2 1.000E+03 2 --- ®T( 8)
RO11 * Times for calculations (yr) ® not used * 0.000E+00 2 --- 2 T( 9
RO11 : Times for calculations (yr) : not used : 0.000e+00 ; - ; T(10)
RO12 * Initial principal radionuclide (pCi/g): Cm-244 * 1.000E+00 * 0.000E+00 ? --- 3 s1(1)
RO12 : Concentration in groundwater  (pCi/L): Cm-244 ; not used : 0.000E+00 ; -—- : wi( 1)
RO13 * Cover depth (m) 3 0.000E+00 * 0.000E+00 3 --- 3 COVERO
RO13 * pensity of cover material (g/cm**3) * not used * 1.50Q0E+00 3 -—- ® DENSCV
RO13 * Cover depth erosion rate (m? ? not used * 1.000E-03 * - 2 vev
R013 * pensity of contaminated zone (g/cm**S) 3 1.564e+00 * 1.500E+00 * -—- 3 DENSCZ
R013 3 Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 * -—- 3 vez
RO13 * Contaminated zone total porosity 3 4,100e-01 * 4.000e-01 * -—- 3 TPCZ
RO13 * Contaminated zone field capacity 3 9,500E-02 * 2.000E-01 * -—- 3 FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) 2 3.900e+00 * 1.000e+01 * --- 3 HCCZ
R013 3 Contaminated zone b parameter 3 5.600E+00 3 5.300E+00 * —-- 3 BCz
RO13 * Average annual wind speed (m/sec) 3 3,040e+00 * 2.000e+00 * --- 2 WIND
RO13 2 Humidity in air (g/m**3 3 not used 3 8.000E+00 3 -—- 3 HUMID
R013 * Evapotranspiration coefficient * 6.250e-01 3 5,000e-01 ® -—- 3 EVAPTR
RO13 * Precipitation (m/yr) 3 9,100e-01 * 1.000€+00 * .- * PRECIP
RO13 * Irrigation (m/yr) 3 5.600E-01 ® 2.000E-01 ® --- 3 RI
RO13 2 Irrigation mode ® overhead * overhead 32 - ? IDITCH
RO13 2 Runoff coefficient ® 5.000E-01 * 2.000e-01 3 - 3 RUNOFF
RO13 ? watershed area for nearby stream or pond (m**2) 3 2,520e+07 2 1.000e+06 ? -—- ® WAREA
R0O13 : Accuracy for water/soil computations ; 1.000e-03 : 1.000e-03 : - : EPS
R014 ? Density of saturated zone (g/cm**3) 3 1.510e+00 * 1.500€+00 3 - 3 DENSAQ
RO14 ? Saturated zone total porosity 3 4,300e-01 ® 4.000e-01 ° -— 3 TpSZ
RO14 * Saturated zone effective porosity 3 3.420e-01 * 2.000E-01 2 -—- 3 EPSZ
R014 * saturated zone field capacity 3 8.800E-02 * 2.000E-0Q1 @ -— 3 FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) % 2.880E+01 ® 1.000E+02 ° - 3 HCSZ
R014 * Saturated zone hydraulic gradient % 2.000E-03 * 2.000E-02 2 - 2 HGWT
R0O14 * saturated_zone b parameter ® 7.100€+00 * 5.300E+00 2 - 3 857
R014 ® water table drop rate (m/yr) 3 1.000e-03 * 1.000£-03 3 -—- 3 VWT
R014 * well pump intake depth (m below water table) 3 1.000E+01 * 1.000E+01 * -—- 3 DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND * ND 2 - 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573E+03 : 2.500€+02 : --- : uw
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Site-Specific Parameter Summary (cont1nued)
!  Pparameter

0 3 User s Used
E 3 1

NS

Number of unsaturated zone strata

3 3 1 3 1 3 a
Rgls : uUnsat. zone %, th1%:k|d1ess (m)( — : 4.%2&08 ; i(s)ggagg ; -—-- : H(1) @
RO15 Unsat. zone soi ens1ty g/cm 1. E+0 E+ -—- DENSUZ
RO15 2 uUnsat. zone 1, total porosity 3 4.100E-01 * 4.000e-01 * -—- * TPUZ(1)
R015 2 unsat. zone 1, effective porosity 3 3.150e-01 * 2.000e-01 ® --- * gpuz(l)
RO15 ® unsat. zone 1, field capacity 3 9,.500eE-02 * 2.000e-01 3 --- 3 Feuz(l)
RO15 2 Unsat. zone 1, soil- s;|>ec1f1c b parameter ® 5,600E+00 * 5.300E+00 2 -—- 3 guz(1)
RO15 : uUnsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000£+01 : -— : HCUZ(1)
RO16 * Distribution coefficients for Cm-244 3 s 3 3
RO16 * Contaminated zone (cm**3/g) * 6.761E+03 *-1.000£+00 * - 3 peNuce( 1)
R016 * unsaturated zone 1 (cm**3/g) 3 6.761E+03 *-1.000E+00 2 -—- 3 peNucu( 1,1)
RO16 3 Ssaturated zone (cm**3/g) 3 6.761+03 *-1.000E+00 * ——— . 2 pCNUCS( 1)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000€+00 * 1.349€e-05 ® ALEACH( 1)
RO16 : solubility constant : 0.000E+00 : 0.000E+00 : not used : SoLUBK( 1)
RO16 ? Distribution coefficients for daughter Pu-240 3 2 3 3 .
R016 * Contaminated zone (cm**3 3 9,530E+02 * 2.000e+03 2 -— 3 pONUCC( 4)
R0O16 * unsaturated zone 1 (cm**3/g) 3 9,530e+02 * 2,000E+03 3 -—- 3 pcNucu( 4,1)
RO16 *  Saturated zone (cm**3/g) 2 9,530E+02 * 2,000eE+03 2 --= * DCNUCS( 4)
RO16 * Leach rate (/yr) ® 0.000E+00 * 0.000E+00 ? 9.565E-05 3 ALEACH( 4)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 ; not used : SOLUBK( 4)
RO16 * Distribution coefficients for daughter Ra-228 N 2 2 3
RO16 ® Contaminated zone (cm**3/g) * 3.533e+03 * 7.000E+01 2 -—- 3 DCNUCC( 6)
RO16 ?  uUnsaturated zone 1 (cm**3/g) * 3.533E+03 * 7.000e+01 * -—- 3 DCNUCU( 6,1)
R016 * Ssaturated zone (cm**3/g) ? 3.533e+03 * 7.000E+01 2 -—- 3 DCNUCS( 6)
RO1 Leach rate (/yr . E+ . E+ . E- ALEACH
016 ? h /yr) * 0.000€+00 * 0.000E+00 @ 2.581E-05 3 ( 6)
R016 * sSolubility constant 3 0.000E+00 * 0.000E+00 * not_used 3 SOLUBK( 6)
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3 3 3 3 3
R016 ? Distribution coefficients for daughter Th-228 3 2 3 3
RO16 * Contaminated zone (cm**3/g) 3-NaN 3 6.000E+04 * ——- 3 pCNUCC( 7)
RO16 ® unsaturated zone 1 (cm**3/g) 3-NaN ® 6.000E+04 * -—- * pcNucu( 7,1)
R016 * saturated zone (cm**3/g) 3-NaN * 6.000e+04 ° -—- * pCNUCS( 7)
RO16 * Leach rate (/yr) 3-NaN * 0.000E+00 * .- ® ALEACH( 7)
RO16 : solubility constant : 5.000e+00 : 0.000E+00 : Sol. Kd =-NaN used : SOLUBK( 7)
R0O16 ? Distribution coefficients for daughter Th-232 3 3 3 3
RO16 * Contaminated zone (cm**3/qg) 3 5.884E+03 * 6.000E+04 2 -—- 3 pCNucc( 8)
R016 ?  unsaturated zone 1 (cm**3/g) 3 5.884e+03 * 6.000E+04 ° - 3 pCnNucu( 8,1)
RO16 ®  saturated zone (cm**3/g) * 5.884e+03 ? 6.000E+04 3 --- 2 DCNUCS( 8)
RO16 ® Leach rate (/yr) * 0.000£+00 ® 0,000E+00 2 1.550e-05 3 ALEACH( 8)
RO16 : solubility constant : 0.000e+00 : 0.000e+00 : not used ; SoLuBK( 8)
RO16 * Distribution coefficients for daughter u-236 3 3 3 3
R016 ?  Contaminated zone (cm**3/q) 2 1.260e+02 * 5.000e+01 ® - 3 peNucc( 9)
RO16 *  unsaturated zone 1 (cm**3?g) 3 1.260E+02 * 5.000E+0L1 3 --- 3 pCNucu( 9,1)
RO16 *  saturated zone (cm**3/g) ® 1.260E+02 2 5,000E+01 * --= ? DCNUCS( 9)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0,000E+00 * 7.224e-04 3 ALEACH( 9)
RO16 * solubility constant | 2 0.000€+00_* 0,000e+00 * not used ® SOLUBK( 9)
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summary : HB soil DCGL_Cm244
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244,RAD

Site~Specific Parameter Summary (continued)
®  User s 3 Used by RESRAD ?  Parameter

3 Inhalation rate (m**3/yr) ® 8.400e+03 * 8.400E+03 ® 2 INHALR
RO17 2 Mass loading for inhalation (g/m**3) 2 1.000e-04 3 1.000e-04 2 -—- # MLINH
RO17 2 Exposure duration * 3.000e+01 ® 3.000e+01 3 -—- * ED
RO17 ? shielding factor, inhalation 3 5.500e-01 ® 4.000e-01 2 -—- 3 SHF3
R017 2 shielding factor, external gamma 3 2.725e-01 ® 7.000e-01 3 -—- 3 SHF1
R017 ® Fraction of time spent indoors 3 6.571€-01 ® 5.000e-01 3 - * FIND
R017 2 Fraction of time spent outdoors (on site) 3 1.181e-01 ® 2.500e-01 ? - 3 FOTD
RO17 3 shape factor flag, external gamma 3 1.000e+00 ® 1.000e+00 ? >0 shows circular AREA. 3 FS
RO17 3 Radii of shape factor array (used if F$ = -1): 3 3 3 3 .
RO17 *  outer annular radius (m), ring 1: ® not used * 5.000e+01 * -—- 3 RAD_SHAPE( 1)
RO17 3 Outer annular radius (m), ring 2: 3 not used * 7.071E+01 3 -— 3 RAD_SHAPE( 2)
R017 ?  outer annular radius (m), ring 3: 3 not used * 0.000e+00 3 -—- 3 RAD_SHAPE( 3)
R017 *  outer annular radius (m), ring 4: 3 not used 3 0.000e+00 2 - 3 RAD_SHAPE( 4)
RO17 *  Quter annular radius (m), ring 5: 3 not used * 0.000e+00 2 - 3 RAD_SHAPE( S)
RO17 3  Quter annular radius (m), ring 6: ® not used * 0.000E+00 2 --- ? RAD_SHAPE( 6)
RO17 2  oOuter annular radius (m), ring 7: 3 not used * 0.000E+00 2 -—- 3 RAD_SHAPE( 7)
RO17 *  outer annular radius (m), ring 8: 2 not used * 0.000E+00 2 --- 2 RAD_SHAPE( 8)
RO17 ?  outer annular radius (m), ring 9: 2 not used * 0.000E+00 ? -—- 3 RAD_SHAPE( 9)
RO17 *  outer annular radius (m), ring 10: ? not used * 0.000E+00 ? --- 3 RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 1l: ® not used * 0.000€+00 ? --- ? RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used : 0.000E+00 : - : RAD_SHAPE(12)
RO17 * Fractions of annular areas within AREA: 3 2 3 3
RO17 * Ring 1 * not used 2 1,000E+00 2 --- ® FRACA( 1)
RO17 * Ring 2 ® not used 2 2,732e-01 * .- ® FRACA( 2)
RO17 * Ring 3 3 not used 2 0.000E+00 * -—= ® FRACA( 3)
RO17 * Ring 4 ® not used ? 0.000E+00 2 --- 3 FRACA( 4)
RO17 * Ring 5§ ® not used * 0.000E+00 2 --- 3 FRACA( 5)
R0O17 * Ring 6 ® not used * 0.000€+00 2 - 3 FRACA( 6)
RO17 2 Ring 7 3 not used * 0.000E+00 2 -— ? FRACA( 7)
RO17 * Ring 8 2 not used 2 0.000E+00 2 - ? FRACA( 8)
RO17 * Ring 9 * not used 2 0.000E+00 3 - 3 FRACA( 9)
RO17 * Ring 10 * not used 3 0.000€+00 3 -—- ? FRACA(10)
RO17 * Ring 11 3 not used 2 0.000E+00 * -—- 2 FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : -—- : FRACA(12)
R018 * Fruits, vegetables and grain consumption (kg/yr) 3 1.120e+02 ® 1.600E+02 * -— * DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400e+01 ? - * DIET(2)
R018 * Milk consumption (L/yr 3 2.330e+02 * 9.200e+01 * -—- 3 DIET(3)
R018 * Meat and poultry consumption (kg/yr) 3 6.510e+01 * 6.300E+01 3 --- 3 DIET(4)
RO18 * Fish consumption (kg/yr . 3 2.060€e+01 3 5.400e+00 3 -—- 3 DIET(5)
RO18 * other seafood consumption (kg/yr) 3 9,000e-01 * 9.000e-01 ? -—- 3 DIET(6)
RO18 * Soil ingestion rate (g/yr) 3 1,.826E+01 * 3.650E+01 ? -—- 3 SOIL
RO18 * Drinking water intake (L/yr) 3 4,785e+02 ® 5.100E+02 3 -— 3 pWI
RO18 ? Contamination fraction.of drinking water 3 1.000e+00 ® 1.000E+00 * - 3 FDW
RO18 * Contaminatijon fraction of household water 2 not used * 1.000€+00 2 - 2 FHHW
RO18 * Contamination fraction of Tlivestock water 2 1.000E+00 * 1.000E+00 ° --- 3 FLW
RO18 3 Contamination fraction of irrigation water 3 1.000e+00 * 1.000E+00 2 -—- 3 FIRW
RO18 ? cContamination fraction of aquatic food 2 1.000e+00 * S5.000e-01 ? -—- 3 FR9
RO18 * Contamination fraction of plant food ® 1.000e+00 *-1 3 - 3 FPLANT
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Summary : HB soil DCGL_Cm244
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244,RAD

Site-Specific garameter Sur;lmary (contir;ued)

User by RESRAD Parameter

* Contamination fraction of meat 2 1.000e+00 3-1 3 --- 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : -—- : FMILK
RO19 ? Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800e+01 3 -—- 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320e+01 * 5.500E+01 2 -—- 3 LFI6
RO19 * Livestock water intake for meat (L/day) 3 5.060E+01 * 5.000E+01 3 --- 3 LWIS
R019 3 vrivestock water intake for milk (L/day) 3 6.000e+01 * 1.600E+02 3 -— 3 LwIb
RO19 ? Livestock soil intake (kg/day) 3 5.000e-01 ® 5,000e-01 @ --- 3 LSt
RO19 ? Mass loading for foliar geposnion (g/m**3) ? 4.000E-04 * 1.000E-04 * --- 3 MLFD
RO19 * pepth of soil mixing layer (m) $ 2.300e-01 # 1.500e-01 * --- 2 ™
R019 * pepth of roots (m) * 1.220e+00 ? 9.000e-01 * -—- 3 DROOT
RO19 * Drink'in? water fraction from ground water 3 1.000E+00 * 1.000€+00 * -—- * FGWDW
RO19 ? Household water fraction from ground water 3 not used 3* 1.000E+00 2 -—- * FGWHH
RO19 * Livestock water fraction from ground water * 1.000e+00 * 1.000e+00 * - 3 FGWLW
RO19 : Irrigation fraction from ground water : 1.000£+00 : 1,000E+00 : -— : FGWIR
R198 * wet weight crop yield for Non-teafy (kg/m**2) * 1.750e+00 * 7,000e-01 3 - 2 yw(l)
R19B ? wet weight crop yield for Leafy (kg/m**2) 3 2.889e+00 ? 1.500E+00 3 -—- 3 yv(2)
R19B * wet weight crop yield for Fodder (kg/m**2}) * 1.887e+00 * 1.100e+00 3 -— 3 yv(3)
R198 * Growing Season for Non-Leafy (years) 3 2.460e-01 * 1.700e-01 3 -—- 3 TE(L)
R198B * Growing Season for Leafy (years) 3 1.230e-01 ? 2.500E-01 3 -—- ? TE(2)
R198B ? Growing Season for Fodder (years) 3 8.200e-02 * 8.000E-02 3 -—- 3 TEQ3)
R198 * Translocation Factor for Non-Leafy 2 1.000e-01 ® 1.000e-01 2 -—- T TIV(1) '
R198 ¥ Translocation Factor for Leafy 3 1.000e+00 * 1.000£+00 2 --- 3 TIv(2)
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_R198 * Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 * --- 2 TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 * 2.500£-01 2 -—- 3 RDRY(1)
R198 ® Dry Foliar Interception Fraction for Leafy 3 3,500e-01 ® 2.500e-01 2 -—- 3 RDRY(2)
R198 * Dry fFoliar Interception Fraction for Fodder 3 3.500e-01 ® 2.500e-01 ? -— 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-teafy 2 3.500e-01 ® 2.500£-01 3 -— 3 RWET(1)
R19B ? wet Foliar Interception Fraction for Leafy 3 5,800e-01 ® 2.500E-01 * .-—- 3 RWET(2)
R19B * wet Foliar Interception Fraction for Fodder ® 3.500e-01 ® 2.500e-01 * -— * RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300e+01 : 2.000e+01 : -—- : WLAM
€14 * C-12 concentration in water (g/cm**3) ® not used- ® 2.000E-05 * - 3 C12wTR
€14 3 C-12 concentration in contaminated soil (g/g) * not used 2 3.000e-02 ® -—- 3 cl2cz
Cl4 * Fraction of vegetation carbon from soil ? not used * 2.000E-02 °® - 3 CSOIL
C14 * Fraction of vegetation carbon from air ? not used * 9.800E-01 ® --- 3 CAIR
Cl4 2 C-14 evasion layer thickness in_soil (m) * not used * 3.000e-01 * --- ? pMC
Cl4 3 C-14 evasion flux rate from soil (l/sec) 3 not used * 7.000E-07 * - 3 EVSN
Cl4 ? C-12 evasion flux rate from soil (1/sec) ® not used °® 1.000E-10 3 -—- 3 REVSN
€14 3 fraction of grain in beef cattle feed * not used * 8.000€-01 * - 3 AVFGA
c14 : Fraction of grain in milk cow feed : not used : 2.000E-01 : -—- : AVFG5
STOR * Storage times of contaminated foodstuffs (days): * 2 2 2
STOR *  Fruits, non-leafy vegetables, and grain ® 1.400E+0]1 * 1.400E+01 2 - 3 STOR_T(1)
STOR *  Leafy vegetables 3 1.000e+00 * 1.000E+00 2 --- 3 STOR_T(2)
STOR *  Milk 3 1.000£+00 * 1.000E+00 2 ~-- 3 STOR_T(3)
STOR ®  Meat and poultry s 2.000E+01 2 2.000E+01 2 ~-- ? STOR_T(4)
STOR *  Fish ® 7.000E+00 * 7.000E+00 2 ~—- ? STOR.T(5)
STOR *  Crustacea and mollusks * 7,000e+00 * 7,000€+00 2 ~-- * STOR_T(6)
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Summary : HB soil DCGL_Cm244
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD
Site-Specific Parameter Summary (continued)
3 3 User 3 3 Used Parameter

well water

3 3 1.000e+00 2 1,000E+00 2 3 STOR._T(7)
3 surface water 3 1.000e+00 2 1,000E+00 2 - ? STOR_T(8)"
: Livestock fodder ; 4.500E+01 ; 4.500E+01 2 --- : STOR_T(9)
R021 ® Thickness of buﬂding foundation (m) ® not used 3 1,500e-01 2 -— 3 FLOOR1
R0O21 * Bulk_density of building foundation_ (g/cm**3) ? not used * 2.400E+00 * - 3 DENSFL
R021 3 Total porosity of the cover material 3 not used * 4.000e-01 ? -—- 3 TPCV
R021 3 Total porosity of the bu'i1d1'na foundation | 3 not used * 1.000e-01 3 -—- 3 TPFL
R0O21 3 volumetric water content of the cover material * not used * 5.000E-02 3 - 3 pPH20CV
R0O21 2 volumetric water content of the foundation ® not used ? 3.000E-02 * - 3 PH20FL
R021 3 Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 *  in cover material ® not used * 2.000E-06 * --- 3 DIFCV
R021 2 in foundation material 3 not used 2 3,000e-07 * -— 3 DIFFL
R021 *  in contaminated zone soil * not used 2 2,000e-06 * --- 3 DIFCZ
RO21 3 Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 3 -—- 3 HMIX
RO21 3 Average building air exchange rate (1/hr) ? not used 3 5.000e-01 * -—- 3 REXG
RO21 3 Hei?hg of the building $room) (m) ? not used 2 2.500E+00 * - 3 HRM
RO21 ? Building interior_area factor ® not used 3 0,000E+00 ? --- 3 FAI
RO21 * Building depth below ground surface (m) ® not used ?*-1.000E+00 2 -—- 2 DMFL
RO21 * Emanating power of Rn-222 gas * not used 2* 2,500e-01 @ —-- 2 EMANA(1)
RO21 * Emanating power of Rn-220 gas : not used : 1.500E-01 : -— : EMANA(2)
3
TITL 3 Number of graphical time points 2 32 3 --- 2 --- 3 NPTS
TITL 3 Maximum number of integration points for dose 3 17 3 --- 3 --- 3 LYMAX

TITL ? Maximum number of integration points for risk 2 1 3 -—= 2 -—- 3 KYMAX
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summary of Pathway Selections

active

1 external gamma

2 -- inhalation (w/o radon)? active

3 -- plant ingestion . active

4 -- meat ingestion 3 active

5 -- milk ingestion 2 active

6 -- aquatic foods 3 active

7 -- drinking water N active

8 -- soil ingestion 2 active

9 -- radon 3 suppressed

Find peak pathway doses 2 active .
tittiiistraatt et it i fatfiitsissssaasfsaassiaitasis
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summary : HB soil DCGL_Cm244 .

File 1 C:\RESRAD_FAMILY\RESRAD\6.S\USERFILES\CM244 DCGL\HB SOIi DCGL_CM244.RAD
Contaminated Zone Dimensions Initial soil concentrations, pCi/g
AAARAAAARAAAAAARRAARARAAAAAA

Area: 30000.00 square meters Cm-244 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 17:38 Page 1

probabilistic results summary : HB soil DCGL_Cm244
File : C:\RESRAD_FAMILY\EESRA?\(S.5\USERFILES\CMZ44 DCGL\HB SOIL DCGL_CM244.RAD
Tal (] ts

Part VI: Uncertainty Analysis
JA38808A000000sdRNRRisTRS Nt
ORESRAD Uncertainty Analysis Results

Probabilistic Input ...... Cererisentiaarriarenasan e 2
Total Dose . 4
Total Risk . 5
Dose vs Pathway: Ground External ........... Cereneen 6
Dose vs Pathway: Inhalation (w/o Radon) ............ 7
Dose vs Pathway: Radon (water Ind.) ........ Ceeaaraa 8
Dose vs Pathway: Plant (water Ind.) ........ [ 9
Dose vs Pathway: Meat (Water Ind.) .....c.cvevnee “e 10
Dose vs Pathway: Milk (water Ind.) ...........c..ne 11
Dose vs Pathway: 501l Ingestion ....... Crerseaarsans 12
Dose vs Pathway: Water Ingestion ...... Vireeenaaeaa 13
Dose vs Pathway: Fish Ingestion ....... Cereraieenana 14
Dose vs Pathway: Radon (Water Dep.) .....cveeveveaes 15
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Dose vs Pathway: Plant (water Dep.) 16
Dose vs Pathway: Meat (water Dep.) 17
Dose_vs Pathwa Milk (water Dep.) . 18
Cumulative Prozabﬂn:y SUMMANY . e e s eevncoarsnsessnsns 19
Summary of dose at graphical times, repntwn 1..... 20
peak of the mean dose at graphical t1mes..... ........ 21

Correlation and Regression coefficients (if a
1RESRAD, Version 6.5 T« Limit = 30 days

22
11/28/2011 17:38 Page 2

P[‘Obab111st1c results summary :

HB soil DCGL_Cm244

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL.CM244.RAD
Probabilistic Input
ONumber of Sample Runs: 200
Number Name . Distribution Parameters . . . . . .
1 DENSCZ BOUNDED NORMAL 1.5635 2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 2 17 ,00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1,73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 .0699 .214 646
9 EPSZ BOUNDED NORMAL .342 .0705 .124 .56

10 HCSZ BOUNDED LOGNORMAL-N  ,.362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1,96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30 -
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 9 .1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 0905 0349 .594
18 HCUZ (1) BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
20 LINH CONTINUOUS LINEAR .000008  .0151

00003 .8119 .00004 L9495 .00006 .9937 000076 .9983 .0001 1
21 SHF3 UNIFORM .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 .044 1
23 DM TRIANGULAR 0 .15 .6
24 (1) TRUNCATED LOGNORMAL-N .56 .48 .001 999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 999
28 DCACTUL(1) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
29 DCACTS (1) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
30 DCACTC(4) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
31 DCACTUL(4) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
32 DCACTS(4) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
33 DCACTC(6) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999
34 DCACTUL(6) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999
35 DCACTS(6) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 999
36 DCACTC(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
37 DCACTUL(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
38 DCACTS(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
39 DCACTC(8) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
40 DCACTUL(8) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
41 DCACTS(8) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
42 DCACTC(9) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
43 DCACTUL(9) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
44 DCACTS(9) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
45 BRTF(96,2) TRUNCATED LOGNORMAL-N -10.82 1 .001 .999
46 BRTF(96,3) TRUNCATED LOGNORMAL-N -13.1 .9 001 .999
47 BBIO(96,1) LOGNORMAL ~N 4 1.1
48 BRTF(94,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
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Probabilistic results summary : HB soil DCGL Cm244

File : C:\RESRAD_FAMILY\RESRAD\6.S\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD

probabilistic Input (cont.)

Number Name . Distribution Parameters . ..o
49 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999
50 BRTF(94,3) TRUNCATED LOGNORMAL-N —13 82 .5 .001 .999
51 BBIO(94,1) LOGNORMAL -N 3.4 1.1
52 BRTF(88,1) TRUNCATED LOGNORMAL-N -3.22 .9 .001 .999
53 BRTF(88,2) TRUNCATED LOGNORMAL-N -6.91 7 .001 .999
54 BRTF(88,3) TRUNCATED LOGNORMAL-N -6,91 .5 .001 .999
55 BBIO(88,1) LOGNORMAL -N 3.9 1.1
56 BRTF(90,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
57 BRTF(90,2) TRUNCATED LOGNORMAL-N -9.21 1 .001 .999
58 BRTF(90,3) TRUNCATED. LOGNORMAL-N -12.21 .9 .001 .999
59 BBIO(90,1) LOGNORMAL -N 4.6 1.1
60 BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
61 BRTF(92,2) TRUNCATED LOGNORMAL-N -7.13 7 .001 .999
62 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999
63 BBIO(92,1) LOGNORMAL-N 2.3 L1 . . . .

Titffd fififtffffeffftiftases frtfiixtffetffsrasaest PriittiiiiftiiisfffireffticsfRiisifaiLas

1RESRAD, Version 6.5

Probabilistic results summary :

T« Limit = 3Q0_days
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HB soil DCGL_Cm244

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD
peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose
Years mrem/yr
1 0.000E+00 5.197e-01

L1365
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Cm-245 Results:

1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 18:32 Page 1
Summary : HB soil DCGL_Cm245
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD
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Summary : HB soil DCGL_Cm245
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD

Dose Conversion Factor (and Related) Parameter Summary
0 s Dose Library: HB DCGLsS Plus FGR 12 &!F R 11
Menu 3 Parameter

Current *  Base 3 parameter
value# 3 Case* * Name

A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 * Ac-225 (Source: FGR 12) 3 6.371E-02 * 6.371e-02 ? DCF1( 1)
A-1 2 am-241  (Source: FGR 12) ® 4.372E-02 ? 4.3726-02 * OCF1( 2)
A-1 2 At-217 (Source: FGR 12) 3 1.773e-03 3 1.773e-03 * DCF1( 3)
A-1 3 Bi-213  (Source: FGR 12) 3 7.660E-01 * 7.660£-01 * DCF1( 4)
A-1 3 Cm-245 (Source: FGR 12) ? 3.400e-01 3 3.400e-01 ® DCF1( 5)
A-1 3 Fr-221 (Source: FGR 12) 3 1.536e-01 3 1.536E-01 ® DCF1( 6)
A-1 3 Np-237 (source: FGR 12) 3 7.790E-02 3 7.790€-02 * DCF1( 7)
A-1 *® pa-233 (Source: FGR 12) 3 1.020e+00 * 1.020E+00 ® DCF1( 8)
A-1 3 pb-209  (Source: FGR 12) 3 7.734E-04 ° 7.734E-04 ® DCF1( 9)
A-1 2 pPo-213  (Source: FGR 12) ® 0.000E+00 * 0.000€+00 * DCF1( 10)
A-1 * pu-241 (Source: FGR 12) 3 5.904E-06 * 5.904E-06 ® DCF1( 11)
A-1 3 Ra-225 (Source: FGR 12) ® 1.102e-02 3 1.102E-02 * DCF1( 12)
A-1 2 Th-229  (Source: FGR 12) ? 3.213e-01 * 3,213e-01 3 DCF1( 13)
A-1 2 T1-209  (Source: FGR 12) ? 1.293e+01 * 1.293e+01 ? DCF1( 14)
A-1 3 u-233 (Source: FGR 12) ® 1.397e-03 2 1.397e-03 ® DCF1( 15)
A-1 : u-237 (Source: FGR 12) : 5.306E-01 : 5.306E-01 : DCF1( 16)
B-1 * pose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * Am-241 3 4.440e-01 ® 4.440e-01 * DCF2( 1)
B-1 * Cm-245 ® 4.550E-01 3 4,550£-01 2 DCF2( 2)
B-1 2 Np-237+D ® 5.400E-01 ? 5.400E-01 ® DCF2( 4)
B-1 32 pu-241 ® 8,.250e-03 * 8.250E-03 ® DCF2( 5)
B-1 ? Pu-241+D * 8.254E-03 * 8.250€-03 ® DCF2( 6)
B-1 * Th-229+D * 2.169e+00 ® 2.150E+00 ® DCF2( 7)
B-1 ; u-233 : 1.350e-01 : 1.350€-01 ; DCF2( 8)
D-1 2 pose conversion factors for ingestion, mrem/pCi: 2 3 3
D-1 * Am-241 3 3.640E-03 * 3.640E-03 ® DCF3( 1)
D-1 2 Cm-245 * 3.740e-03 2 3.7408-03 ® DCF3( 2)
D-1 2 Np-237+D * 4.444g-03 ? 4.440E-03 ® DCF3( 4)
D-1 3 pu-241 ® 6.840E-05 * 6.840E-05 ® DCF3( 5)
D-1 2 pu-241+D * 7.157e-05 * 6.840£-05 * DCF3( 6)
D-1 * Th-229+D 3 4,027e-03 ® 3.530E-03 ® DCF3( 7)
D-1 : u-233 : 2.890e-04 : 2.890€-04 : DCF3( 8)
D-34 * Food transfer factors: 3 2 3
D-34 3 Am-241 R gant/soﬂ concentration ratio, dimensionless 3 1,830e-03 ® 1.000e-03 ®* RTF( 1,1)
D-34 * Am-241 , beef/livestock-intake ratio, (pCi/k D/(pCi/d)  * 5.000e-05 2 S.000E-05 ®* RTF( 1,2)
D-gg : Am-241 , milk/1ivestock-intake ratio, pC1/Lg/(pC1/d) : 2,000e-06 : 2.000E-06 ; RTF( 1,3)
D-
D-34 * Cm-245 , B'Iant/so-i'l concentration ratio, dimensionless ® 1.830e-03 * 1.000E-03 * RTF( 2,1)
D-34 * Cm-245 eef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000€-05 * 2.000E-05 ® RTF( 2,2)
D—§44 : Cm-245 , milk/1ivestock-intake ratio, (pC1/Lg/(pC1/d) : 2.000E-06 : 2.000€E-06 : RTF( 2,3)
D-
D-34 ? Np-237+D0 , g'lant/soﬂ concentration ratio, dimensionless 3 3.670e-02 * 2.000E-02 ®* RTF( 4,1)
D-34 3 Np-237+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000e-03 2 1.000€-03 ® RTF( 4,2)
D-gﬁ : Np-237+D , milk/Tlivestock-intake ratio, (pCi/L}/(pCi/d) : 5.000e-06 Z 5.000E~06 : RTF( 4,3)
D-
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Summary : HB s0il DCGL_Cm245
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: HB DCGLs Plus FGR 12 & FGR 11

4] 3 * Current * Base 3  parameter
Menu ? Parameter ® value# ? cCase* °? Name
D-34 ? pu-241 , plant/soil concentration ratio, dimensionless 3 1.830e-03 2 1.000E-03 ® RTF( 5,1)
D-34 * pu-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 > 1.000E-04 * RTF( 5,2)
D_ii : pu-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.000e-06 : 1.000€e-06 : RTF( 5,3)
D_
D-34 3 pu-241+D , g"lant/sm"l concentration ratio, dimensionless 3 1.830e-03 * 1,000e-03 ® RTF( 6,1)
D-34 3 pu-241+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 1.000E-04 3 1,000€-04 ®* RTF( 6,2) R
D-gﬁ ; Pu-241+D0 , milk/livestock-intake ratio, (pci/L?/(pCi/d) ; 1.000e-06 : 1.000E-06 : RTF( 6,3)
b-
D-34 ® Th-229+D , B]ant/soﬂ concentration ratio, dimensionless 3 1.000e-03 3 1.000e-03 2 RTF( 7,1)
D-34 3 Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 * 1,000E-04 ® RTF( 7,2)
D'ﬁ : Th-229+b , milk/Tivestock-intake ratio, (pCi/Lg/(pC'i/d) : 5.000e-06 : 5.000E-06 : RTF(C 7,3)
D_
D-34 3 y-233 . plant/soil concentration ratio, dimensionless 3 2.500€-03 ® 2.500e-03 ® RTF( 8,1)
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D-34 * u-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/dd} * 3.400E-04 * 3.400E-04 * RTF( 8,2)
D-34 : u-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 6.000E-04 : 6.000E-04 : RTF( 8,3)
D-5 2 Biocaccumulation factors, fresh water, L/kg: 2 3 3

D-5 3 Am-241 , fish * 3.000e+01 ® 3.000E+01 ® BIOFAC( 1,1)
D-g : Am-241 , crustacea and mollusks : 1.000e+03 : 1.000€+03 : BIOFAC( 1,2)
D-

D-5 2 Cm-245 , fish ® 3.000e+01 * 3.000E+01 ® BIOFAC( 2,1)
D-g : cm-245 , crustacea and mollusks : 1.000e+03 : 1.000e+03 : BIOFAC( 2,2)
D-

D-5 3 Np-237+D0 , fish ? 3.000e+01 2 3.000E+01l ® BIOFAC( 4,1)
D-g : Np-237+D , crustacea and mollusks : 4.000E+02 : 4.000E+02 : BIOFAC( 4,2)
D-

D-5 ? Pu-241 . fish * 3.000E+01 ® 3.000E+01 * BIOFAC( 5,1)
D-g : Pu-241 , crustacea and mollusks ; 1.000E+02 ; 1.000E+02 : BIOFAC( 5,2)
D- .

D-5 ? Pu-241+D , fish * 3.000E+01 * 3.000€+01 * BIOFAC( 6,1)
D—';' : Pu-241+0 , crustacea and mollusks : 1.000E+02 : 1.000E+02 ; BIOFAC( 6,2)
D-

D-5 * Th-229+Dp , fish * 1.000E+02 * 1.000E+02 * BIOFAC( 7,1)
D—g : Th-229+b , crustacea and mollusks : 5.000E+02 : 5.000E+02 ; BIOFAC( 7,2)
D-

D-5 : u-233 , fish : %.000E+01 : 1.000€+01 * BIOFAC( 8,1)
D

§ % u-233 crustacea and mollusks _..% 6.000E+01 * 6.000E+01 * BIOFAC( 8,2)
a9 008080 tanenstnatietinsasssstiostittontnicet ot eedtaonnnepootasosttssssssnteststissisasonsttntnttotiy
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributiol
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Site- Spec1f1c Parameter summary
User

Used by RESRAD Parameter

3 Area of contaminated zone (m**2) * 3.000e+04 * 1.000E+04 3 - 3 AREA

RO11 * Thickness of contaminated zone (m) ? 2.670E+00 * 2.000E+00 ? --- 3 THICKO
RO11 ? Fraction of_contamination that is submerged * 0.000E+00 * 0.000E+00 2 - 3 SUBMFRACT
RO11 ? Length parallel to aguifer flow (m) ® 1.950E+02 * 1.000E+02 2 --- 3 LCZPAQ
RO11 * Basic radiation dose Timit (mrem/yr) 2 2.500e+01 * 3.000e+01 2 --- 3 BRDL
RO11 * Time since placement of material (yr) ® 0.000E+00 * 0.000E+00 * -—- I TL
RO11l ® Times for calculations (yr) 3 1.000E+00 3 1.000e+00 * -—- 3 T( 2)
RO11 ? Times for calculations (yr) 3 3.000e+00 ® 3.000e+00 * -—- 3 7( 3)
RO11 * Times for calculations (yr) 9 1.000e+01 ®* 1.000eE+01 2 -—- 37(C 4)
RO11 * Times for calculations (yr) * 3.000e+01 3 3.000E+01 3 -—- *7(S)
RO11 * Times for calculations (yr) 3 1.000e+02 2 1.000E+02 3 -—- 3 7( 6)
RO11 ® Times for calculations (yr) 3 3.000e+02 * 3.000E+02 * ——- 2 7(7)
RO11 * Times for calculations (yr) 3 1,.000e+03 ® 1.000E+03 2 —--- 3 7( 8)
RO11 3 Times for calculations (yr) 3 not used 2 0.000E+00 * --- 2 1(9)
RO11 ; Times for calculations (yr) : not used : 0.000E+00 : --- : T(10)
RO12 * Initial principal radionuclide (pCi/g): Cm-245 32 1.000E+00 * 0.000E+00 3 -—- 3 51(2)
RO12 ; Concentration in groundwater  (pCi/L): m-245 : not used : 0.000E+00 : -—- : wi( 2)
RO13 * cover depth (m) 3 0.000E+00 * 0.000E+00 3 -—- 3 COVERQ
RO13 2 Density of cover material (g/cm**3) 2 not used 2 1.500E+00 3 - * DENSCV
RO13 ? Cover depth erosion rate (m/yr) 3 not used 2 1.000e-03 ? - 3 vev
RO13 * Density of contaminated zone (g/cm**3) 3 1,.564E+00 * 1.500e+00 2 -—- ® DENSCZ
R013 * cContaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000E~03 3 -—- 3 vz
RO13 * Contaminated zone total porosity 3 4,100e-01 ®* 4,000e-~01 ? -—- 3 TPCZ
RO13 ? contaminated zone field capacity 3 9,500E-02 * 2.000E~01 ® - ® FCCZ
R013 ? cContaminated zone hydraulic conductivity (m/yr) 3 3.900e+00 ® 1.000e+01 3 --- 3 HCCZ
RO13 * Contaminated zone b parameter 3 5.600e+00 * 5.300E+00 ° -—- ? BCZ
RO13 * Average annual wind speed ({m/sec) 3 3,040E+00 * 2,000E+00 * - 3 WIND
RO13 * Humidity in air (g/m** * not used 2 8.000E+00 3 --- 3 HUMID
RO13 * Evapotranspiration coefﬁ cient 3 6.250E-01 * 5.000E~01 ° -—- 3 EVAPTR
RO13 ? Prec1p1tat1on (m/yr) 3 9,100e-01 3 1.000E+00 2 -— 3 PRECIP
RO13 * Irrigation (m/yr) 3 5.600e-01 ® 2.000e-01 3 --- 3 RI
RO13 ? Irrigation mode ? overhead * overhead °? -—- ? IDITCH
RO13 ? Runoff coefficient * 5,000E-01 * 2,000e-01 3 --- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) 3 2.520E+07 ® 1,000E+06 2 -—- 3 WAREA
RO13 : Accuracy for water/soil computations ; 1.000E-03 : 1.000E-03 : -—- : EPS
RO14 * pensity of saturated zone (g/cm**3) 2 1.510e+00 * 1.500E+00 2 --- * DENSAQ
RO14 3 sSaturated zone total porosity 3 4.300e-01 ® 4,000e-01 ° -—- * TPSZ
RO14 * saturated zone effective porosity * 3,420e-01 ° 2,000€-01 * --- * EPSZ
RO14 * saturated zone field capacity 3 8.800E-02 * 2.000E-01 * - ® FCSZ
RO14 * Saturated zone hydraulic conductwn:y (m/yr) 3 2.880E+01 * 1.000E+02 ? -—- 3 HesZ
RO14 * Saturated zone hydraulic gradient 3 2.000E-03 * 2.000E-02 * — 3 HGWT
R0O14 * saturated_zone b parameter ® 7.100€+00 * 5.300E+00 * --= 2 Bsz
R014 ? water table drop rate (m/yr 2 1.000e-03 * 1.000e-03 3 -— T vwT
R014 * well pump intake depth (m be'low water table) 3 1.000E+01 ® 1.000E+01 * -— 3 DWIBWT
RO14 ? Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 _— 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 ; 2.500E+02 ; -—- : uw
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Site-Specific Parameter Summary {continued)
3 : User : 3 .__Used by RESRAD : Parameter

Number of unsaturated zone strata 1 1 NS
? ynsat. zone 1, thickness (m) 3 4,040e+00 * 4.000E+00 * - S H(L)
® Unsat. zone 1, soil_density (g/cm**3) 3 1,564E+00 * 1.500E+00 2 - 3 DENSUZ(1)
* uUnsat. zone 1, .total porosity 2 4,100e-01 * 4,000e-01 ? -—- 3 TPUZ(1)
® unsat. zone 1, effective porosity 3 3,150e-01 ® 2.000e-01 2 -—- 2 EpUz(1l)
3 unsat. zone 1, field capacity 3 9,.500e-02 3 2.000e-01 3 -—- 3 rFCUz(l)
3 unsat. zone 1, soil- s?emﬁc b parameter 3 5.600E+00 * 5.300E+00 2 -—- 3 guz(1l)
: unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000e+01 : -—- : HCLZ(1)
® pistribution coefficients_ for Cm-245 2 3 3 3
®  Contaminated zone (cm**3/q) ® 6,761E+03 *-1,000E+00 - 3 DCNUCC( 2)
3 uynsaturated zone 1 (cm**3/g) 3 6.761€+03 *-1.000E+00 3 -—- 3 pcNucu( 2,1)
3 saturated zone (cm**3/g) ® 6.761E+03 *-1.000E+00 2 -—- 2 pCNuUcs( 2)
?  teach rate (/yr) 3 0.000E+00 * 0.000E+00 3 1.349€e-05 3 ALEACH( 2)
: solubility constant : 0.000E+00 ; 0.000e+00 2 not used 2 SOLUBK( 2)
® pistribution coefficients for daughter Am-241 2 3 3 3
3 Contaminated zone (cm**3/g) 3 1.445e+03 ® 2.000E+01 2 -== 3 DCNucc( 1)
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R016 2  uUnsaturated zone 1 (cm**3/g) * 1.445E+03 * 2.000E+01 * —-— * peNucu( 1,1)
R016 > Saturated zone (cm**3/g) 2 1.445e+03 * 2,000e+01 ® ——- 3 peNucs( 1)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 2 6.309€~05 3 ALEACH( 1)
RO16 : Solubility constant : 0.000e+00 ; 0.000e+00 : not used 3 soLuBk( 1)
3
RO16 2 Distribution coefficients for daughter Np-237 3 3 3 ' 3
RO16 * Contaminated zone (cm**3/g) 3 1,700E+01 2-1.000E+00 3 - 3 peNUCC( 4)
RO16 * uUnsaturated zone 1 (cm**3/g) 2 1.700e+01 3-1.000e+00 ? -—- 3 pCcNucu( 4,1)
RO16 *  Saturated zone (cm**3/g) ? 1.700€+01 2-1.000€+00 2 --- 3 DCNUCS( 4)
R016 3  Leach rate (/yr) ® (0.000E+00 2 0.000E+00 2 5.294E~03 3 ALEACH( 4)
RO16 : solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK( 4)
RO16 * Distribution coefficients for daughter pu-241 : 3 3 3
RO16 * Contaminated zone (cm**3 ® 9,530E+02 * 2.000E+Q3 * -—- 3 DCNUCC( 5)
R016 ?  unsaturated zone 1 (cm**3 ) ® 9,530E+02 * 2.000E+03 2 —-—- 3 DCNUCu( 5,1)
RO16 3 Saturated zone (cm**3/g) * 9,530e+02 * 2.000E+03 3 —-- 3 DCNUCS( 5)
RO16 2 Leach rate (/yr) * 0.000E+00 * 0.000€+00 ® 9.565E-05 3 ALEACH( 5)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK( 5)
RO16 * Distribution coefficients for daughter Th-229 3 2 3 3
R016 * Contaminated zone (cm**3/g % 5.884€E+03 * 6.000E+04 ? -—- 3 pcNuce( 7)
R016 * Unsaturated zone 1 (cm**3/g) 2 5.884€+03 * 6.000E+04 2 -—- 3 pcNucu( 7,1)
RO16 ? Saturated zone (cm**3/g) 3 5.884E+03 * 6.000E+04 2 -— 3 peNucs( 7)
R016 ®* Leach rate (/yr) ® 0.000E+00 * 0.000E+00 2 1.550€-05 * ALEACH( 7)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK{ 7)
RO16 * Distribution coefficients for daughter u-233 3 2 3 3
RO16 ? Contaminated zone (cm**3 * 1.260E+02 3 5.000E+01 3 - 3 peNucc( 8)
RO16 3 Unsaturated zone 1 (cm**3/g) * 1.260E+02 ® 5.000E+01 °® -— 3 pCcNucu( 8,1)
RO16 ?  Saturated zone {(cm**3/g) 3 1.260e+02 3 5,000€E+01 * -—- 3 DCNUCS( 8)
RO16 * Leach rate (/yr) ® 0.000E+00 * 0.000E+00 2 7.224E~04 3 ALEACH( 8)
RO16 *  Solubility constant | 2 0.000E+00_* 0.000E+00 2 not used 2 soLusk( 8)
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Site-Specific Parameter Summary (continued)

3 User 3 2 Used by RESRAD : Parameter
RO17 3 Inhalation rate (m**3/yr) * 8.400E+03 * 8.400E+03 * --- 3 INHALR
R0O17 ® Mass loading for inhalation (g/m**3) 3 1.000E-04 ® 1.000e-04 3 --- 3 MLINH
RO17 3 Exposure duration # 3.000e+01 * 3,000E+01 * -—- * ED
RO17 2 shielding factor, inhalation 3 5.500€-01 ® 4.000e-01 ° -—- 2 SHF3
RO17 * shielding factor, exterpal gamma 3 2,725e-01 * 7.000e-01 3 -—- 3 SHF]
R017 ® Fraction of time spent indoors * 6.571e-01 ® 5.000E-01 3 -—- 3 FIND
RO17 2 Fraction of time spent outdoors (on site) * 1.181E-01 ® 2.500E-01 * -— * FOTD
RO17 * shape factor flag, external gamm * 1.000e+00 * 1.000£+00 ?* >0 shows circular AREA 3 FS
RO17 * Radii of sha;l)e factor array (used 1f FS = -1): °® 3 3 3
RO17 * oOuter annu radius (m), ring * not used 3 S5.000E+01 3 ——- 1 RAD_SHAPE( 1)
RO17 *  outer annular radius (m), ring 2: * not used 3 7.071E+01 3 -—- 3 RAD_SHAPE( 2)
RO17 * outer annular radius (m), ring 3: ® not used * 0.000e+0Q ? -—= * RAD_SHAPE( 3)
RO17 * oOuter annular radius (m), ring 4 ® not used 2 0.000E+00 ? --- 3 RAD_SHAPE( 4)
RO17 * Outer annular radius (m), ring 5: 3 not used 2 (.000e+00 2 - 3 RAD_SHAPE( 5)
RO17 * oOuter annular radius (m), ring 6: * not used 2 0.000E+00 3 --- 3 RAD_SHAPE( 6)
R0O17 * outer annular radius (m), ring 7: % not used 2 (Q.000e+00 ? -—- 3 RAD_SHAPE( 7)
R017 * outer annular radius (m), ring 8: 3 not used 2 0.000E+00 3 —-—- ? RAD_SHAPE( 8)
R0O17 ® oOuter annular radius (m), ring 9: ® not used 3 0.000E+00 3 -—- ? RAD_SHAPE( 9)
RO17 * outer annular radius (m), ring 10: ? not used 2 0.000e+00 ? -—- 3 RAD_SHAPE(10)
RO17 * outer annular radius (m), ring 11: * not used 2 0.000€+00 2 -—- 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used ; 0.000E+00 : -— : RAD_SHAPE(12)
RO17 * Fractions of annular areas within AREA: 2 3 2 2
RO17 *  Ring ® not used * 1.000£+00 3 -~ 3 FRACA( 1)
RO17 ? Ring 2 3 not used * 2.732E-01 3 -—- 3 FRACA( 2)
RO17 * Ring 3 * not used 2 0.000E+00 3 -—= 3 FRACA( 3)
RO17 * Ring 4 ® not used * 0.000£+00 2 --~ 3 FRACA( 4)
RO17 * Ring 5 ? not used * 0.000E+00 3 - 3 FRACA( 5)
RO17 * Ring 6 * not used * 0.000E+00 3 -—- 3 FRACA( 6)
RO17 * Ring 7 * not used * 0.000E+00 3 -—- 3 FRACA( 7)
RO17 * Ring 8 ? not used 3 0.000E+00 3 - 3 FRACA( 8)
R0O17 * Ring 2 not used * 0.000E+00 * -— 3 CA( 9
RO17 * Ring 10 ? not used * 0.000E+00 * —-— 2 FRACA(10)
RO17 * Ring 11 * not used * 0.000E+00 ? - * FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : --- : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) ? 1.120€+02 * 1.600E+02 * - * DIET(1)
RO18 ? Leafy vegetab'le consumption (kg/yr) 3 2,140e+01 * 1.400E+01 3 -—- 3 DIET(2)
RO18 ® Milk consumption (L/y g * 2.330e+02 ¥ 9.200E+01 ® -— 3 DIET(3)
RO18 * Meat and poultry consum tion (kg/yr) 3 6.510e+01 ® 6.300E+01 * - 3 DIET(4)
R018 2 Fish consumption (kg/yr 3 2.060e+01 ® 5,400E+00 ? -—- 3 DIET(S)
R0O18 ® oOther seafood consumpt1on Cka/yr) 3 9,000e-01 * 9.000eE-01 3 ——- 3 DIET{(6)
RO18 * Soil ingestion rate (g/yr) ® 1.826E+01 * 3.650E+01 * —-- 3 SOIL
RO18 * Drinking water intake (L/yr) 3 4,785e+02 * 5.100E+02 2 --- 3 DWI
RO18 * Contamination fraction of drinking water * 1,000e+00 * 1.000E+00 ? - 3 Fow
RO18 * Contamination fraction of household water ® not used 2 1.000€+00 3 -—- 7 FHHW
RO18 * Contamination fraction of livestock water ® 1.000e+00 * 1.000€+00 * -— ® FLwW
RO18 * Contamination fraction of irrigation water 3 1.000e+00 * 1.000E+00 ° -— 3 FIRW
RO18 3 Contamination fraction of aguatic food 3 1 000E+00 * 5,000e-01 * -—- ? FRY
RO18 ? Contamination fraction of plant food 000e+00 *-1 3 -—- 3 FPLANT
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Site-Specific Parameter Summary (contmued)

0 3 User used Parameter

3 Contamination fraction of meat 2 1.000e+00 3-1 3 FMEAT
RO18 : Contamination fraction of milk : 1.000e+00 :-1 : --- ; FMILK
RO19 2 Livestock fodder intake for meat (kg/day) ® 2.710e+01 * 6.800E+01 * -—- * LFIS
RO19 2 Livestock fodder intake for milk (kg/day) 3 6.320e+01 ® 5,500E+01 ? --- ® LFI6
R0O19 3 Livestock water intake for meat (L/gay) ® 5,060E+01 * 5,000€+01 ? ——- 3 LWIS
RO19 ® Livestock water intake for m1'|k (L/day) ® 6.000e+01 * 1.600e+02 * --- * LWIb
R019 2 Livestock soil intake (kg/day) 3 5.000e-01 ® 5,000e-01 ? --- 3 LSI
RO19 ? Mass loading for foliar deposition (g/m**3) 2 4,000E-04 * 1.000E-04 * --- > MLFD
RO19 3 Depth of soil mixing layer (m 3 2.300e-01 * 1,500eE-01 3 --- 3 DM
RO19 * Depth of roots (m) 3 1.220e+00 * 9.000E-01 * -—- 3 DROOT
RO19 * Dr1nk1n? water fraction from ground water * 1.000e+00 * 1.000€+0Q0 2 -— 3 FGWDW
RO19 3 Household water fraction from ground water 3 not used 2 1.000£+00 3 == 3 FGWHH
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RO19 3 Livestock water fraction from ground water 2 1.000e+00 * 1,000£+00 ° -—- * FGWLW
RO19 : Irrigation fraction from ground water : 1.000E+00 : 1.000E+00 : -—- : FGWIR
R19B ® wet weight crop yield for Non-Leafy (kg/m**Z) 3 1.750e+00 3 7.000e~01 2 -—- 3 yw(l)
R198 * wet weight crop yield for Leafy kg/m**2) * 2.889eE+00 * 1.500E+00 2 - 3 y(2)
R198 * wet weight crop yield for Fodder (kg/m**2) * 1.887e+00 * 1.100E+00 * - 3 yv(3)
R19B * Growing Season for Non-Leafy (years) 3 2.460e-01 * 1,700e~-01 3 - 3 TE(1)
R19B ? Growing Season for Leafy (years) % 1,230e-01 * 2.500e~01 ? -— 3 TE(2)
R198 * Growing Season for Fodder (years) 3 8.200e-02 * 8.000E~02 * - 3 TE(3)
R198 ? Translocation Factor for Non-Leafy * 1.000e-01 ® 1.000e~01 ® -—- 2 TIv(l)
R198 ? Translocation Factor for Leafy 3 1.000e+00 * 1.000e+00 2 ——- ? TIV(2)
R198B ? Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 ? - 3 TIV(3)
R198 .? Dry Foliar Interception Fraction for Non-lLeafy * 3.500E-01 ® 2.500E-01 * ——~ 3 RDRY{1)
R198 * Dry fFoliar Interception Fraction for Leafy * 3.500e-01 ® 2.500e-01 * -~ 3 RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder ® 3,500E-01 * 2.500e-01 ® -~ 3 RDRY(3)
R19B * wet Foljar Interception Fraction for Non-lLeafy * 3.500E-01 * 2.500E-01 *® -—~ 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy 3 5.800e-01 ® 2.500e-01 3 -~ 3 RWET(2)
R198 * wet Foliar Interception Fraction for Fodder 3 3,500e-01 ® 2.500e-01 * -~ 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300e+01 : 2.,000E+01 : ——- : WLAM
Cl4 * C-12 concentration in water (g/cm**3) 3 not used 2 2.000E-Q5 3 -—- 3 C12wWTR
Cl4 * C-12 concentration in contaminated soil (g/g9) ? not used 3 3.000E-02 3 - 3 Cl2cz
Cl4 ? Fraction of vegetation carbon from soil ® not used * 2,000E-02 ? -~ 3 CSOIL
Cl4 3 Fraction of vegetation carbon from air * not used * 9.800e-01 ® - 3 CAIR
Cl4 2 C-14 evasion layer thickness in_soil (m) ® not used 2 3,000E-01 * - 3 pMC
Cl4 * C-14 evasion flux rate from soil (1/sec) 2 not used * 7.000E-07 2 -— 3 EVSN
Cl4 2 ¢-12 evasion flux rate from soil (1/sec) ® not used * 1,000E-10 ° - 3 REVSN
€14 * fFraction of grain in beef cattle feed * not used * 8.000e-01 * -—-- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 ; --- : AVFGS
STOR 2 Storage times of contaminated foodstuffs (days): 3 3 3 2
STOR * Fruits, non-leafy vegetables, and grain 3 1.400e+01 * 1.400E401 3 -—- 3 STOR_T(1)
STOR * Leafy vegetables * 1.000E+00 * 1.000£+00 * - 3 STOR_T(2)
STOR Milk ® 1.000E+00 * 1.000E+00 2 -—- 3 STOR_T(3)
STOR ?  Meat and poultry 3 2.000e+01 ® 2.000E+01 * -—- 3 STOR_T(4)
STOR ®  Fish # 7.000e+00 ? 7.000E+00 ? -—- ? STOR_T(5)
STOR *  Crustacea and mollusks 3 7.000E+00 3 7.000E+00 * - 3 STOR_T(6)
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Summary : HB soil DCGL_Cm245
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245,RAD
Site-Specific Parameter Summary (continued)
3 3 User 2 2 Used by RESRAD 3  Parameter

1.000€+00 .000E+00

STOR *  well water 3 21 2 -—- 3 STOR_T(7)
STOR ?  Surface water * 1.000e+00 * 1.000E+00 2 —-— 3 STOR_T(8)
STOR : Livestock fodder : 4.500E+01 : 4.5008+01 : -—- : STOR_T(9)
R021 2 Thickness of buﬂd'ing foundation (m) * not used * 1.500e-01 * - 3 FLOORL
R021 * Bulk density of building foundation_(g/cm*#3) * not used 2 2.400e+00 2 -—- 3 DENSFL
R021 * Total porosity of the cover material ® not used * 4.000e-01 * --- T TPCV
R021 * Total porosity of the building foundation * not used * 1,000e-01 * -—- 3 TPFL
RO21 * volumetric water content of the cover material 2 not used 2 5,000e-02 3 -—- 3 PH20CV
R021 * volumetric water content of the foundation ? not used 2 3.000e-02 ° —- 3 PH20FL
R021 2 piffusion coefficient for radon gas (m/sec): i L3 2 3

RO21 *  in cover material * not used 2 2.000e-06 2 ——- 2 DIFCV
RO21 *  in foundation material ? not used * 3.000e-07 * - 3 DIFFL
R021 *  in contaminated zone soil * not used * 2.000e-06 * -—~- 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) ® not used 2 2.000E+00 * -—- 3 HMIX
RO21 * Average building air exchange rate (1/hr) ® not used 2 5.000e-01 ® --- 3 REXG
RO21 2 He1?ht of the building (room) (m) 3 not used * 2.500E+0Q ? -—- 3 HRM

R021 * Building interior_area factor 3 not used 2 0.000E+00 * —-—~- 3 FAI

R021 * Building depth below ground surface (m) ® not used °3*-1.000e+00 * -—~- 3 DMFL
R021 * Emanating power of Rn-222 gas 3 not used * 2,500E-01 * -—~- 3 EMANA(L)
RO21 : €manating power of Rn-220 gas : not used ; 1.500e-01 : -—- : EMANA(2)
TITL * Number of graph'lca1 time po1nts 3 32 s -— 3 -~ 3 NPTS
TITL * Maximum number of integration points for dose 3 17 3 -— 3 - 3 LYMAX

um_num integration points for ri 3
1IIIIIiitiiIIIItIiItﬁI1:iiﬁIgliiIiIIIﬁiiﬁﬁﬂIIitIﬁIIitIIIitiIIiliiIIﬂiiiﬂIIi1iItIIIIitIIII1ﬁitiiIIIIHIIIIIHIIHHIHH

summary of Pathway Selections

1-- externa] gamma active
2 -- inhalation (w/o radon)a active
3 -- plant ingestion 3 active
4 -- meat ingestion s active
5 -- milk ingestion 3 active
6 -- aquatic foods 4 active .
7 -- drinking water 3 active
8 -- soil ingestion 2 active
9 - radgn ¥ dos 3 suppressed
ﬂitﬁ:tititﬁtiﬁtﬁﬂIIIiIiﬁIilIﬁiﬁﬁﬂitIIﬁtt
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Summary : HB soil DCGL_Cm245
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pci/g
AAAAAAAAAAAAAAAAAAAAAAAAAAAA
Area: 30000.00 square meters Cm-245 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGL_Cm245

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD
Table of Contents
AAAAAAAAAAAAAAAAA

I: Uncertainty Analysis
IittﬁﬁiﬁﬁiﬁtIiIIIﬁIIH
ORESRAD uncertainty Analysis Results
Probabilistic INPUt ..v..vvrvinannnass Ceerenea PP
Total Dose ..... e arednareeasien e e e
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Probabilistic results summary : HB soil DCGL_Cm.
File : C:\RESRAD_FAMILY\RESRAD\G. 5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name . pistribution . Parameters .
RARAAAAAAAAARRAAARAAAA
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 1319 ,6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1,73 .323 2.08 15.3
S EVAPTR UNIFORM 5 .75
6 RI UNIFORM 36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N  .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N  1.96 265 3,02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(l) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 9 1319 .6881
17 Epuz(l) BOUNDED NORMAL 315 0905 349 .594
18 HCuzZ(1) BOUNDED LOGNORMAL-N 1.36 .17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N 1,73 323 08 15.3
0 MLINH CONTINUOUS LINEAR 0 .000008
00003 8119 00004 .9495 00006 .9937 .000076  .9983 .00 1
1 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 044 1
23 DM TRIANGULAR 0 .15
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 001 .999
25 WLAM TRIANGULAR 5.1 18 4
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(2) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
28 DCACTUL(2) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
29 DCACTS(2) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
30 DCACTC(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
31 DCACTU1(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
32 DCACTS(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
33 DCACTC(4) TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
34 DCACTU1(4) TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
35 DCACTS (4) TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
36 DCACTC(5) TRUNCATED LOGNORMAL-N 6.68 1.89 .001 .999
37 DCACTU1(5) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
38 DCACTS(5) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
39 DCACTC(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
40 DCACTUL(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
41 DCACTS(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
42 DCACTC(8) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
43 DCACTUL(8) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
44 DCACTS (8) TRUNCATED LOGNORMAL-N 4,84 3.13 .001 .999
45 BRTF(96,2) TRUNCATED LOGNORMAL-N -10.82 1 .001 .999
46 BRTF(96,3) TRUNCATED LOGNORMAL-N -13.12 .9 .001 .999
47 BBIO(96,1) LOGNORMAL-N 3. 4 1.1
48 BRTF(95,1) TRUNCATED LOGNORMAL-N -6,91 .9 .001 .999
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Probabilistic results summary : H8 soil DCGL_Cm245
File : C:\RESRAD_| FAMILV\RESRAD\G S\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD
Probabilistic Input (cont.)
Number Name = Distribution Parameters .. . [,
AAAAAA
49 BRTF(95,2) TRUNCATED LOGNORMAL-N -9.9 .2 .001 .999
50 BRTF(95,3) TRUNCATED LOGNORMAL-N -13 12 .7 .001 .999
51 BBIO(95,1) LOGNORMAL-N 3.4 1.1
52 BRTF(93,1) TRUNCATED LOGNORMAL-N -3.91 .9 .001 . 999
53 B8RTF(93,2) TRUNCATED LOGNORMAL-N -6.91 .7 .001 .999
54 BRTF(93,3) TRUNCATED LOGNORMAL-N -11.51 .7 .001 .999
55 BBIO(93,1) LOGNORMAL -N 3.4 1.1
56 BRTF(94,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
57 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999
58 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 .5 .001 .999
59 BBIO(%4,1) LOGNORMAL-N 3.4 1.1
60 BRTF(90,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
61 BRTF(90,2) TRUNCATED LOGNORMAL-N -9.21 1 .001 .999
62 BRTF(90,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999
63 BBIO(90,1) LOGNORMAL-N 4.6 1.1
64 BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
65 BRTF(92,2) TRUNCATED LOGNORMAL-N -~7.13 .7 .001 .999
TRUNCATED LOGNORMAL-N -7.82 6 .001 .999

67
f1t1fx
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Probabilistic results summary :
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BBIO(92,1) LOGNORMAL -N
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= 30 _days

HB soil DC GL_Cm245
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL.CM245.RAD
peak of the mean dose (averaged over observations) at graphical times

Repetition

Peak mean dose

.1365
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Years mrem/yr
1 5.878£+02 1.406€+00
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Cm-246 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 13:35 Page 1
Summary : HB s0il DCGL_Cm246
File ¢ C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
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Summary : HB soil DCGL_Cm246
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Dose Conversion Factor (and Related) Parameter Summary
0 . pbose Library: HB DCGLS Plus FGR 12 & FGR 11

* Current ? 3  Pparameter
3 Tue# 3 3 N

M 3 Paramet
A-1 2 ocF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 * At-218 (Source: FGR 12) 3 5.847e-03 * 5.847e-03 ® DCF1( 1)
A-1 ? Bi-210 (Source: FGR 12) 3 3.606e-03 ® 3.606E-03 * DCF1( 2)
A-1 * Bi-214  (Source: FGR 12) ® 9.808e+00 * 9,808£+00 * DCF1( 3)
A-1 2 Cm-246 (Source: FGR 12) * 1.162E-04 * 1.162E-04 ® DCF1( 4)
A-1 * pPa-234 (Source: FGR 12) 3 1.155e+01 * 1.155e+01 * OCF1( 5)
A-1 2 pa-234m (Source: FGR 12) ? 8.967e-02 * 8.967e-02 * DCF1( 6)
A-1 * pb-210 (Source: FGR 12) 3 2.447e-03 ? 2.447£-03 3 DCF1( 7)
A-1 * pb-214  (Source: FGR 12) ® 1.341e+00 * 1.341E+00 ® DCF1{ 8)
A-1 ? po-210 (Source: FGR 12) 3 5,231e-05 * 5.231E-05 ® DCFI( 9)
A-1 2 po-214 (Source: FGR 12) 3 5,138e-04 * 5.138e-04 * DCF1( 10)
A-1 3 po-218 (Source: FGR 12) 3 5.642E-05 ? 5.6426-05 3 DCF1( 11)
A-1 3 pu-242  (Source: FGR 12) 3 1.280€-04 * 1.280E-04 * DCF1( 12)
A-1 ? Ra-226 (Source: FGR 12) 3 3.176E-02 * 3.176E-02 ® DCF1( 13)
A-1 3% Rn-222  (Source: FGR 12) 3 2.354E-03 ? 2.354E-03 * DCF1( 14)
A-1 32 Th-230 (Source: FGR 12) 3 1.2096-03 * 1.209e-03 ® pCF1( 15)
A-1 * Th-234  (Source: FGR 12) 3 2.4106-02 * 2.410e-02 * DCF1( 16)
A-1 2 T1-210 (Source: no data) * 0.000e+00 *-2.000E+00 3 DCFi( 17)
A-1 2% y-234 (Source: FGR 12) 3 4,017e-04 * 4,017e-04 2 pCF1( 18)
A-1 : u-238 (Source: FGR 12) : 1.031e-04 : 1.031£-04 : DCF1( 19)
B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 3 Cm-246 ? 4.510e-01 ® 4.510e-01 2 DCF2( 1)
8-1 * pPb-210+4D * 1.380E-02 * 1.360e-02 ® DCF2( 5)
B-1 3 po-210 ® 9.400E-03 * 9.400E-03 ® DCF2( 6)
B-1 3 pPu-242 ? 4.110e-01 * 4.110E-01 3 DCF2( 7)
B-1 ? Ra-226+D ? 8.594E-03 * 8.580E-03 2 DCF2( 10)
B-1 2 Th-230 * 3.2606-01 ® 3.260E-01 ® DCF2( 11)
B-1 ? y-234 ® 1.320e-01 * 1.320e-01 * pCF2( 12)
B-1 2 y-238 3 1.180e-01 * 1.180e-01 ® pCF2( 13)
B-1 : U-238+0D : 1.180e-01 ; 1.180e-01 : DCF2( 14)
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 2 .
D-1 2 Cm-246 3 3,700e-03 * 3.700e-03 * DCF3( 1)
D-1 2 pb-210+D 3 5,376e-03 ? 5.370£-03 ® DCF3( 5)
D-1 * po-210 * 1.900e-03 * 1.900e-03 3 DCF3( 6)
D-1 2 pu-242 3 3,360E-03 * 3.360e-03 ® DCF3( 7)
D-1 * Ra-226+D 3 1,321e-03 * 1.320€-03 * DCF3( 10)
D-1 * Th-230 ® 5.480e-04 * 5,480£-04 * DCF3( 11)
D-1 2 u-234 3 2.830E-04 * 2,830e-04 * pCF3( 12)
D-1 * u-238 3 2,550E-04 * 2.550e-04 * DCF3( 13)
D-1 : U-238+D : 2.687E-04 : 2.550E-04 : DCF3( 14)
D-34 * Food transfer_factors: 2 3 3
D-34 3 (m-24 . g'lant/soﬂ concentration ratio, dimensionless 3 1.830E-03 ® 1.000e-03 * RTF( 1,1)
D-34 * Cm-246 eef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 2.000e-05 ® 2.000E-05 * RTF( 1,2)
D-§4 ; Cm-246 , m1'|k/'l1vestock intake ratio, (pCi/L)/(pCi/d) : 2.000E-06 : 2.000€E-06 : RTF( 1,3)
D-34
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 13:35 page 3
summary : HB soil DCGL_Cm246
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD

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

Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 ? : Current 2  Base 3 Parameter

Menu 3 Parameter value# 3 case* °? Name

D-34 * Pb-210+D , E]ant/so11 concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 * RTF( 5,1)
D-34 3 pb-210+D , beef/livestock-intake ratio, (pC1/k )/(pCi/d) * 8.000e-04 ® 8.000E-04-2 RTF( 5,2)
D'gﬁ : Pb-210+Dp , milk/livestock-intake ratio, (pC\/L?/(pCi/d) ; 3.000e-04 : 3.000E-04 ; RTF( 5,3)
D_

D-34 * po-210 ' g]ant/so11 concentration ratio, dimensionless 3 1.000E-03 * 1.000e-03 2 RTF( 6,1)
D-34 ? po-210 , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 5,000e-03 ® 5.000e-03 3 RTF( 6,2)
D-gﬁ : Po-210 , milk/1ivestock-intake rat1o. (pC1/L?/(pci/d) : 3.400E-04 : 3.400E-04 : RTF( 6,3)
D_

D-34 3 pu-242 . E1ant/so11 concentration ratio, dimensionless * 1.830€-03 * 1.000E-03 ® RTF( 7,1)
D-34 3 pu-242 , beef/livestock-intake ratio, (pC1/k Y/ (pCi/d)  * 1.000e-04 * 1.000e-04 2 RTF( 7,2)
D-gg : Pu-242 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) : 1.000E-06 : 1.000e-06 : RTF( 7,3)
D- .
D-34 * Ra-226+D , B1ant/so11 concentration ratio, dimensionless * 4.000E-02 * 4.000e-02 * RTF( 10,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000£-03 * 1.000e-03 * RTF( 10,2)
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D-gz : Ra-226+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.000E-03 : 1.000e-03 : RTF( 10,3)
D- )
D-34 * Th-230 R g'lant/so'i'l concentration ratio, dimensionless * 1.000E-03 * 1.000e-03 * RTF( 11.1)'
D-34 % Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000€-04 * 1.000e-04 ® RTF( 11,2)
n—gg : Th-230 , milk/livestock-intake ratio, (pci/Lg/(pci/d) : 5.000E-06 : 5.000e-06 : RTF( 11,3)‘
D-
D-34 * y-234 , g'lant/soﬂ concentration ratio, dimensionless 2 2.500E-03 * 2.500e-03 2 RTF( 12,1):
D-34 2 y-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ? 3.400E-04 * 3.400€E-04 * RTF( 12,2)°
D-gz : u-234 , milk/livestock-intake ratio, (pCi/Lg/(pC'i/d) : 6.000E-04 ; 6.000E-04 : RTF( 12,3)
D-
D-34 * y-238 , g'lant/soi'l concentration ratio, dimensionless * 2,500e-03 * 2.500e-03 * RYF( 13,1)
D-34 2 y-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 3.400E-04 * 3.400€-04 * RTF( 13,2)
D-gﬁ : u-238 , milk/1ivestock-intake ratio, (pCi/Lg/(pO/d) : 6.000E-04 ; 6.000E-04 : RTF( 13,3)
D-
D-34 ? U-238+D , plant/soil concentration ratio, dimensionless * 2,5006-03 * 2.500e-03 * RTF( 14,1)
D-34 ? U-238+D ) Beef/hvestock intake ratio, (pC'l/k )/ (pCi/d) 3 3.400e-04 * 3.400E-04 ¥ RTF{ 14,2)
D-34 : U-238+D , milk/1ivestock-intake ratm, (pC'l/L?/(pCi/d) : 6.000E-04 : 6.000E-04 : RTF( 14,3)
D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5  Cm-246 , fis ? 3.000e+01 * 3,000e+01 ® BIOFAC( 1,1)
D-g : Cm-246 , crustacea and mollusks : 1.000e+03 : 1.000e+03 : BIOFAC( 1,2)
D-
D-5 3 Pb-210+D , fish ? 3.000e+02 * 3.000€+02 ® BIOFAC( 5,1)
D—g : Pb-2104+D , crustacea and mol1lusks : 1.000e+02 : 1.000e+02 : BIOFAC( 5,2)
D-
D-5 3 Po-210 , fish 3 1.000e+02 * 1.000e+02 * BIOFAC( 6,1)
D—g : Po-210 , crustacea and mollusks : 2.000E+04 ; 2.000E+04 : BIOFAC( 6,2)
D-
D-5 3 Pu-242 , fish ® 3,000e+01 * 3.000e+01 ® BIOFAC{ 7,1)
D—g : Pu-242 , crustacea and mollusks : 1.000E+02 : 1.000e+02 ; BIOFAC( 7,2)
D- .
D-5 2 Ra-226+D , fish ? 5.000e+01 * 5.000e+01 * BIOFAC( 10,1)
D-g : Ra-226+D , crustacea and mollusks : 2.500e+02 : 2.500e+02 : BIOFAC( 10,2)
D-
D-5 2 7Th-230 , fish * 1.000e+02 * 1.000E+02 * BIOFAC( 11,1)
D-5 * Th-230 , crustacea and mo1'|usks 3 5.000e+02 * 5.000E+02 3 BIOFAC( 11,2)
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Summary : HB soil DCGL_Cm.
File ¢ C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Dose Conversion Factor (and Related) Parameter Summary {continued)
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

3 3 Current ?* Base 3 Parameter

Menu * . Parameter : value# 3 cCase* 3

BIOFAC( i 12 '

D-5 ? u-234 , fish 3 1,000e+01 * 1,000e+01 2

D-5 : u-234 , crustacea and mollusks : 6.000E+01 : 6.000E+01 : BIOFAC( 12,2)
D-

D-5 2 u-238 , fish ® 1.000e+01 * 1.000e+01 3 BIOFAC( 13,1)
D—g : u-238 , crustacea and mo'l'lusks : 6.000E+01 : 6.000E+01 2 BIOFAC( 13,2)
D-

D-5 3 U-238+D , fish 2 1 00()F_+01 3 1.000E+01 3 BIOFAC( 14 1)

2 ustacea and m * 6.000E+ 3 AC( 14,2)
IiitIItiIﬁttiﬁﬁiIitﬂtittiIItItIiﬁﬁIiiittIﬁIIIIiiiiltﬁiﬁtiintiiitlﬁﬁniﬁi’.iﬂiitlitﬁliﬂﬂiiﬁ
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions
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Summary : HB soil DCGL_Cm
File 1 C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Site-Specific Parameter Summary
3 3 User 3 3 Used by RESRAD 2 parameter
Menu 7  Parameter . 2  Input ° Default 3 (If different from user input) *  Name

RO11 * Area of contaminated zone (m**2) 3 3.000e+04 3 1.000e+04 3 -—- 3 AREA
RO11 * Thickness of contaminated zone (m) 3 2.670e+00 3 2.000e+00 3 - * THICKO
RO11 * Fraction of contamination that is submerged 2 0.000E+00 * 0.000e+00 @ -~ 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 2 1.950E+02 * 1.000E+02 * - 3 LCzZPAQ
RO11 ? Basic radiation dose limit (mrem/yr) 3 2.500e+01 * 3,000e+01 3 - 3 BRDL
RO11 * Time since placement of material (yr) 3 0.000e+00 * 0.000e+00 3 - 3 TI
RO11 * Times for calculations (yr) 2 1.000e+00 * 1.000e+00 3 -—- 2 7(2)
RO11 * Times for calculations (yr) 3 3.000e+00 * 3.000E+00 2 -—- 27 3)
RO11 3 Times for calculations (yr) * 1.000e+01 * 1.000e+01 3 -—- *T( 4)
RO11 * Times for calculations (yr) % 3.000e+01 * 3.000e+01 ® -—- 2 T7(5)
RO11l ® Times for calculations (yr) 3 1.000e+02 * 1.000E+02 3 - 3 7( 6)
RO11 * Times for calculations (yr) % 3.000e+02 * 3.000E+02 * - 2 T(7)
R0O11 * Times for calculations (yr) 3 1.000e+03 * 1.000€+03 * -— 2 7( 8)
RO11 ®* Times for calculations (yr) * not used 3 0.000e+00 ? -—- 3 71(9)
RO11 : Times for calculations (yr) ; not used z 0.000€+00 Z -—- : T(10)
RO12 2 1Initial principal radionuclide (pCi/g): Cm-246 2 1.000e+00 * 0.000E+00 3 - 3 51(1)
R012 : Concentration in groundwater  (pCi/L): Cm-246 : not used ; 0.000e+00 : ——- : wi( 1)
RO013 2 Cover depth (m) 3 0.000E+00 * 0.000E+00 2 -—- 3 COVERO
RO13 2 Density of cover material (g/cm'*3) 3 not used 3 1.500e+00 3 -— 3 DENSCV
RO13 ? Cover depth erosion rate (m/yr) ® not used * 1.000e-03 °* -—- 3 vev
RO13 * pensity of contaminated zone (g/cm**3) 3 1.564e+00 * 1.500E+00 3 ——- 3 DENSCZ
RO13 2 Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 2 ——- 3 vcz
RO13 * Contaminated zone total porosity * 4,100e-01 * 4.000£-01 °® --- 3 TPCZ
RO13 * Contaminated zone field capacity 3 9,500E-02 * 2.000E-01 @ - 3 FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900E+00 2 1.000E+01 3 -— 2 HCCZ
Rg%g : Contaminated %one g parage%e; ) : gggg&gg : ;388988 : -—- : BCZ

R Average annual win spee m/sec .040E+ .000E+ ——- WIND
RO13 * Humidity in air (g/m**3) * not used 3 8.000E+00 3 -—- 3 HuMID
RO13 * Evapotranspiration coefficient 3 6.250E-01 * 5.000e-01 2 -—- 3 EVAPTR
RO13 * Precipitation (m/yr) * 9.100e-01 * 1,000E+00 * ~—- 3 PRECIP
RO13 ? Irrigation (m/yr) 3 5.600e-01 ? 2.000e-01 3 -~ 3 RI
RO13 * Irrigation mode * overhead 2 overhead ? -~ 3 IDITCH
RO13 ? Runoff coefficient ® 5.000e-01 * 2,000e-01 3 ~- 3 RUNOFF
RO13 ® watershed area for nearby stream or pond (m**2) 2 2.520E+07 2 1.000e+06 3 ~—- 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 : 1.000e-03 : ~—- : EPS
RO14 * Density of saturated zone (g/cm**3) 3 1.510e+00 3 1.500e+00 3 - 3 DENSAQ
R014 * saturated zone total porosity 3 4.300e-01 ® 4.000e-01 ? ~— 3 TPSZ
R014 * saturated zone effective porosity 3 3.420e-01 ® 2.000e-01 3 - 3 EPSZ
R014 * saturated zone field capacity 3 8.800e-02 * 2.000e-01 3 - 3 FCSZ
RO14 ? Saturated zone hydraulic conductivity (m/yr) 3 2.880e+01 * 1.000e+02 * - 3 HCSZ
RO14 * saturated zone hydraulic gradient 3 2.000E-03 * 2.000e-02 * -— 3 HGWT
R0O14 * Saturated zone b parameter ® 7.100e+00 * 5.300e+00 * -—- 3 BSZ
R014 ? water table drop rate (m/yr) 3 1.000e-03 * 1.000e-03 ? -—— 3 VWT
R014 3 well pump intake depth (m below water table) 3 1.000e+01 ® 1.000£+01 @ — 3 DWIBWT
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RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 2 --- 3 MODEL
RO14 : well pumping rate (m**3/yr) i : 1.573e+03 : 2.500€+02 : -— ?uw

3
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Summary : HB soil DCGL_Cm246
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD

Site-sSpecific Parame
a

ter Summary (continued)
User 3 3

Used

by RESRAD Parameter

3 3
RO15 * Number of unsaturated zone strata 31 31 3 3 NS
RO15 2 unsat. zone 1, thickness (m) 3 4.040e+00 3 4.000e+00 3 -— > (L)
RO15 * Unsat. zone 1, soil_density (g/cm**3) ¥ 1.564E+00 * 1.500E+00 * -—- 3 DENSUZ(1)
RO15 3 unsat. zone 1, total porosity 3 4,100e-01 3 4.000e-01 ? -—- 3 TpUZ(1
RO15 ? Unsat. zone 1, effective porosity 3 3,150e-01 3 2.000e-01 ? -—- 3 EPUZ(1)
RO15 ? unsat. zone 1, field capacity 2 9,500e-02 3 2.000e-01 ? - 3 FCuz(l)
RO15 * unsat. zone 1, so1'|-s;|)ec1f1c b parameter 3 5.600e+00 3 5.300e+00 2 -—- 3 Buz(l)
RO15 : unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000€+01 : -—- : HCLz(1)
RO16 * Distribution coefficients for (m-246 2 3 3 2
RO16 *  Contaminated zone (cm**3/qg) 3 6.761E+03 2-1,000e+00 ? -—= 3 DCNUCC( 1)
R016 * Unsaturated zone 1 (cm**3?g) 3 6.761E+03 2-1.000e+00 * -—- 3 peNucu( 1,1)
RO16 * saturated zone (cm**3/g) ® 6.761E+03 *-1.000e+00 * ——- ® DONUCS( 1)
RO16 * Leach rate (/yr) 2 0.000e+00 * 0.000e+00 * 1.349e-05 3 ALEACH( 1)
RO16 : _Solubility constant : 0.000e+00 : 0.000E+00 : not used ; soLusk( 1)
RO16 * Distribution coefficients for daughter Pb-210 s s 2 3
R016 * Contaminated zone (cm**3/g) * 2.392e+03 ® 1.000e+02 3 -—- 3 penucc( 5)
R016 * Unsaturated zone 1 (cm**3/g) 3 2.392e+03 * 1.000e+02 3 -—- 3 penucu( 5,1)
RO16 2  Saturated zone (cm**3/g) 2 2.392e+03 ® 1.000E+02 * == ? DCNUCS( 5)
RO16 *  Leach rate (/yr) ® 0.000e+00 * 0.000E+00 ? 3.811E-0S * ALEACH( 5)
RO16 : Solubility constant : 0.000£+00 : 0.000e+00 : not used : SOLUBK( 5)
R016 ? Distribution coefficients for daughter Po-210 3 3 3 ?
RO16 > Contaminated zone (cm**3/ 3 1.810e+02 * 1.000€+01 2 - ® peNUCC( 6)
R016 * uUnsaturated zone 1 (cm**3/g) 3 1.810e+02 * 1.000e+01 * -—- * peNucu( 6,1)
RO16 *  Saturated zone (cm**3/q) 3 1.810e+02 ® 1.000e+01 * -— * DCNUCS( 6)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 5.031E-04 * ALEACH( 6)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : SOLUBK( 6)
R016 * Distribution coefficients for daughter pu-242 2 2 N :
R016 * Contaminated zone (cm**3/g) 3 9,530e+02 ® 2.000e+03 3 -—- 3 peNucc( 7)
R016 * Unsaturated zone 1 (cm**3/g) 3 9,530e+02 * 2.000e+03 3 -—- 3 peNucu( 7,1)
R016 * Saturated zone (cm**3/g) 3 9,530e+02 ® 2.000E+03 3 -—- 3 peNucs( 7)
RO16 * Leach rate (/yr) 2 0.000e+00 * 0.000E+00 @ 9.565E-05 3 ALEACH( 7)
RO16 : Solubility constant i 0.000E+00 : 0.000e+00 : not used : soLusk( 7)
RO16 ® Distribution coefficients for daughter Ra-226 2 3 3 2
R016 * Contaminated zone (cm**3/g) 3 3,533e+03 ® 7.000e+01 ® -—- 3 DPCNUCC(10)
RO16 * Unsaturated zone 1 (cm**3/g) 3 3.533€+03 * 7.000e+01 2 -—- 3 DCNUCU(10,1)
RO16 * Saturated zone (cm**3/g) * 3.533e+03 ? 7.000e+01 @ —-- ? DCNUCS(10)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000e+00 ® 2.581E-05 3 ALEACH(10)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK(10)
RO16 * Distribution coefficients for daughter Th-230 3 3 3 2
R016 * Contaminated zone (cm**3/g) 3 5.884E+03 ® 6.000E+04 3 -—- 3 pcNucc(ll)
R016 ? Unsaturated zone 1 (cm**3/g)- 2 5.884e+03 ° 6.000E+04 3 - 3 peNucu(il, 1)
R016 * Saturated zone (cm**3/g) 3 5.884e+03 * 6.000E+04 3 -== 3 DCNUCS(11)
RO16 * Leach rate (/yr) 3 0.000€+00 * 0.000E+00 2 1.550e-05 3 ALEACH{11)
RO16 ? Solubility constant 2 0.000E+00 * 0.000e+00 3 not used ? soLuBK(11)
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File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD

Site-Specific Parameter Summary (continued)

: User : 3 Used by RESRAD : pParameter
RO16 ® Distribution coefficients for daughter u-234 3 : 3 3
RO16 ® Contaminated zone (cm**3/g) 3 1.260e+02 ® 5.000E+01 3 -— 3 peNucc(12)
RO16 * Unsaturated zone 1 (cm**3/g) 3 1.260e+02 * 5.000e+01 2 -—~ 3 pCNuCU(12,1)
RO16 3  Saturated zone (cm**3/g) 3 1.260e+02 * 5.000£+01 2 ——— * DCNUCS(12)
RO16 *  Leach rate (/yr) * 0.000e+00 * 0.000E+00 2 7.224E-04 3 ALEACH(12)
RO16 : Solubility constant i 0.000E+00 : 0.000E+00 : not used : SOLUBK(12)
RO16 3 Distribution coefficients for daughter u-238 3 3 3 2
R016 * Contaminated zone (cm**3/g) * 1,260e+02 * 5.000e+01 3 -~ 3 peNuCC(13)
RO16 * Unsaturated zone 1 (cm**3/g) 3 1.260E+02 ® 5,000e+01 2 - 2 peNucu(l3, 1)
RO16 * Saturated zone (cm**3/g) ® 1.260E+02 * 5.000e+01 2 ==~ 2 DCNUCS(13)
RO16 *  Leach rate (/yr) * 0.000e+00 * 0.000E+00 2 7.224e-04 3 ALEACH(13)
RO16 : Solubility constant ; 0.000e+00 ; 0.000e+00 : not used : SOLUBK(13)
RO17 2 Inhalation rate (m**3/yr) 3 8.400e+03 * 8.400e+03 3 -—— 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) 3 1.000e-04 * 1.000£-04 3 - 3 MLINH
R017 * Exposure duration 3 3.000e+01 * 3,000e+01 3 -— > €0
RQ17 2 shielding factor, inhalation 3 5.500e-01 ® 4,000e-01 3 - 3 SHF3
RO17 3 shielding factor, external gamma 3 2.725e-01 ® 7.00Qe-01 3 ——- 3 SHF1
RO17 ? Fraction of time spent indoors 3 6.571e-01 * 5,000£-01 3 —-- 3 FIND
R0O17 3 Fraction of time spent outdoors (on site) 3 1.181e-01 * 2,500e-01 ? -—- ® FOTD
RO17 * shape factor flag, external gamma 3 1.000e+00 * 1,000E+00 3 >0 shows circular AREA. 3 FS
RQ17 ? Radii of shape factor array {used if Fs = -1): 3 3 3 3
R017 ® Outer annular radius (m), ring 1: * not used * 5.000E+01 ® -—- 3 RAD_SHAPE( 1)
RO17 * Outer annular radius (m), ring 2: * not used 3 7.071E+01 ® --- ® RAD_SHAPE( 2)
RO17 *  OQuter annular radius (m), ring 3: ® not used ? 0,000E+00 3 - 3 RAD_SHAPE( 3)
R017 * oOuter annular radius (m), ring 4: ® not used * 0.000€+00 * --- 3 RAD_SHAPE( 4)
R0O17 *  OQuter annular radius (m), ring 5: * not used * 0.000E+00 * -—- 2 RAD_SHAPE( 5)
RO17 *  outer annular radius (m), ring 6: * not used 2 0.000E+00 ® --- 2 RAD_SHAPE( 6)
RO17 ? Outer annular radius (m), ring 7: 3 not used ? 0,000e+00 3 ——-— 3 RAD_SHAPE( 7)
RO17 *  oOuter annular radius (m), ring 8: ® not used * 0.000€+00 * --- ® RAD_SHAPE( 8)
RO17 *  Outer annular radius (m), ring 9: ® not used ? 0.000E+00 ? --- ® RAD_SHAPE( 9)
RO17 *  oOuter annular radius (m), ring 10: * not used 2 0.000e+00 * -—- 3 RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 1l: ? not used 2 0.000e+00 3 -—- 3 RAD_SHAPE(11)
RO17 ; Outer annular radius (m), ring 12: : not used : 0.000€+00 : -—- ; RAD_SHAPE(12)
RO17 ? Fractions of annular areas within AREA: 3 3 3 s
RO17 * Ring 3 not used 2 1.000€+00 3 —-- ? FRACA( 1)
R017 * Ring 2 3 not used ? 2.732e-01 3 --- 3 FRACA( 2)
RO17 ? Ring 3 2 not used 2 0.000E+00 2 --- ® FRACA( 33
RO17 * Ring 4 3 not used 2 0.000E+00 ® -—- * FRACA( 4
RO17 * Ring 5 ® not used 2 0.000E+00 2 —=- ® FRACA( 5)
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RO17 3 Ring 6 * not used * 0.000e+00 * -—- 3 FRACA( 6)
RO17 * Ring 7 3 not used * 0.000E+0Q 2 -—- 3 FRACA( 7)
RO17 * Ring 8 % not used * 0.000E+00 2 - 2 FRACA( 8)
RO17 * Ring 9 ® not used * 0.000£+00 3 --- 3 FRACA( 9)
RO17 3 Ring 10 2 not used 2 0.000e+00 ? -—- 3 FRACA(10)
RO17 3 Ring 11 ® not used 2 0.000e+00 3 -—- * FRACA(11)
RO17 2 Ring 12 : not used ; 0.000£+00 : - Z FRACA(12)
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Site-specific Parameter Summary (continued)
3 er 3 2 Used by RESRAD Parameter

120€+02

* Fruits, vegetables and grain consumption (kg/yr) ® 1. * 1.600e+02 @ -—- ? DIET(1)
RO18 ? Leafy vegetable consumption (kg/yr) 3 2.140E+01 * 1,400£+01 2 -—- * DIET(2)
RO18 * Milk consumption (L/yr 3 2.330E+02 * 9.200E+01 @ -— 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) * 6.510e+01 * 6.300e+01 ? - 3 DIET(4)
RO18 * Fish consumption (kg/yr 3 2.060E+01 2 5.400E+00 * -—- 3 DIET(S)
RO18 * other seafood consumption (kg/yr) 3 9,000E-01 * 9.000E-01 ® -—- * DIET(6)
RO18 * soil ingestion rate (g/yr) 3 1.826e+01 ® 3.650E+01 2 - 3 SOIL
RO18 * Drinking water intake (L/yr) 3 4,7856402 ® 5.100€+02 3 - 3 DWI
RO18 * Contamination fraction of dr'ink'in? water 3 1.000E+00 * 1.000e+00 °® - S FDW
RO18 * Contamination fraction of household water * not used * 1.000e+00 * ~—- 3 FHHW
RO18 ? Contamination fraction of livestock water * 1.000E+00 3 1.000£+00 * - S FLW
RO18 * Contamination fraction of irrigation water 3 1.000E+00 ® 1.000E+00 * ~—- 3 FIRW
RO18 * Contamination fraction of aquatic food 3 1.000€+00 ® 5.000e-01 2 ~—- 3 FRY
R018 * Contamination fraction of plant food 3 1.000E+00 °-1 T3 ~—- 2 FPLANT
RO18 * Contamination fraction of meat ? 1.000E+00 2-1 2 ~—- 3 FMEAT
RO18 : Contamination fraction of milk : 1.000e+00 :—1 : - : FMILK
RO19 * Livestock fodder intake for meat (kg/day) ? 2.710E+01 ® 6.800E+01 ° --- * LFI5
RO19 * Livestock fodder intake for milk (kg/day) ? 6.320e+01 ® 5.500e+01 2 ~—— 3 LF16
RO19 ? Livestock water intake for meat (L/day) * 5.060E+01 * 5.000£+01 * ~--- 3 LWIS
RO19 * Livestock water intake for milk (L/day) * 6.000E+01 ® 1.600E+02 * ~— 3 LWI6
RO19 * Livestock soil intake (kg/day)_ * 5.000e-01 ® 5.000£-01 * --- 2 LS1
RO19 * Mass Toading for foliar deposition (g/m**3) * 4.000E-04 ®* 1.000£-04 3 - 3 MLFD
RO19 ® pepth of soil mixing layer (m) 3 2.300e-01 2 1.500e-01 3 - 3 DM
RO19 3 pepth of roots (m) ? 1.220e+00 * 9.000e-01 ? - 3 DROOT
RO19 ? prinking water fraction from ground water 3 1.000E+00 * 1.000E+00 3 - 3 FGWDW
R0O19 2 Household water fraction from ground water ? not used ?* 1.000e+00 3 --- 3 FGWHH
RO19 * Livestock water fraction from ground water ® 1.000E+00 * 1.000€+00 2 --- 3 FGWLW
RO19 : Irrigation fraction from ground water : 1.000£+00 : 1.000€+00 : -— : FGWIR
R198 * wet weight crop yield for Non-Leafy (kg/m**2) 3 1.750€+00 * 7.000e-01 2 -—- 3 yw(l)
R19B * wet weight crop yield for Leafy kg/m**2) 3 2.889e+00 * 1.500e+00 3 -—- 3 wW(2)
R198 * wet weight crop yield for Fodder (kg/m**2) 2 1.887E+00 * 1.100e+00 2 -— 3 w(3)
R19B ?* Growing Season for Non-Leafy (years) 3 2.460E-01 * 1.700E-01 * - 3 TE(1)
R19B * Growing Season for Leafy (years) 3 1.230E-01 * 2.500e-01 ® --- 2 TE(2)
R198 * Growing Season for Fodder (years) * 8.200E-02 ®* 8.000E-02 * -— 2 TE(3)
R198B ?* Translocation Factor for Non-Leafy ® 1,000e-01 * 1.000e-01 * --- 3 TIV(1)
R198 * Translocation Factor for Leafy * 1.000E+00 ® 1.000E+00 * --- * TIV(2)
R198 2 Translocation Factor for Fodder ? 1.000E+00 * 1.000E+00 * --- ? TIV(3)
R19B 2 pry Foliar Interception Fraction for Non-Leafy 2 3,500E-01 * 2.500E-01 2 --- 3 RDRY(1)
R198 ® pry Foliar Interception Fraction for Leafy 2 3.500e-01 * 2.500e-01 * --- 3 RDRY(2)
R198 2 pry foliar Interception Fraction for Fodder ? 3.500E-01 * 2.500€e-01 2 - ? RDRY(3)
R198 ® wet Foliar Interception Fraction for Non-Leafy -* 3,500E-01 ® 2.500E-01 3 --- * RWET(1)
R198 2 wet Foliar Interception Fraction for Leafy * 5.800E-01 * 2.500eE-01 ? --- ? RWET(2)
R19B ?® wet Foliar Interception Fraction for Fodder * 3,500e-01 ® 2.500E-01 2 - ? RWET(3)
R198 : weathering Removal Constant for Vegetation : 3.300E+01 : 2.000E+01 : - : WLAM
Cl4 * C-12 concentration in water (g/cm**3) * not used * 2.000E-05 * --- ? C12wTR
€14 * C-12 concentration in contaminated soil (g/g) * not used ? 3.000E-02 * --- ? Cl2cz
Cl4 * Fraction of vegetation carbon from soil not used 3 2.000e-02 * --- 3 CSOIL
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Site-Specific Parameter Summary (continued)
3 user 3 3 . Used

Fraction of vegetation carbon from air 3 not used * 9.800E-01 ® 3
Cl4 ? C-14 evasion layer thickness in soil (m) 3 not used * 3.000e-01 * -—- 3
Cl4 3 C-14 evasion flux rate from soil (1/sec) 2 not used * 7,000E-07 * - 3
Cl4 3 C-12 evasion flux rate from soil (1/sec) ® not used * 1.000e-10 ° - s
Cl4 * Fraction of grain in beef cattle feed 3 not used * 8.000e-01 ® --- 3
cl4 : Fraction of grain in milk cow feed : not used : 2.000E~01 : -—- z
STOR * storage times of contaminated foodstuffs (days): ? 3 3 2
STOR ? Fruits, non-leafy vegetables, and grain 2 1.400e+01 * 1.400e+01 * -—- 3 STOR_T(1)
STOR ®*  Leafy vegetables 2 1.000e+00 * 1.000£+00 2 - 2 STOR_T(2)
STOR 3  Milk ® 1.000e+00 * 1.000E+00 ° - 2 STOR_T(3)
STOR * Meat and poultry ? 2.000e+01 * 2.000E+0Q1 3 - 3 STOR_T(4)
STOR 3  Fish 2 7.000E+00 * 7.000E+00 3 -- 3 STOR_T(S)
STOR : Crax]stacea and mollusks : igggﬂgg : Igggagg z -—- : STOR_TE%
STOR we water . E+ . E+ -—- STOR_T
STOR *  Surface water. * 1.000E+00 ® 1.000E+00 2 - ® STOR_T(8)
STOR : Livestock fodder : 4.500€+01 : 4.500e+01 : -— : STOR.T(9)
R021 * Thickness of building foundation (m) ® not used * 1.500E-01 * -—- 3 FLOOR1
RO21 ® Bulk density of bu1"|g'ing foundation_ (g/cm**3) 3 not used 32 2.400E+00 3 --- 3 DENSFL
R021 3 Total porosity of the cover material ® not used ? 4.000E-01 ? - 3 TPQV
R0O21 * Total porosity of the building foundation 3 not used 3 1.000e-01 ® --- 3 TPFL
R021 * volumetric water content of the cover material * not used * 5.000E-02 3 - ® PH20CV
RO21 * volumetric water content of the foundation % not used * 3.000E-02 * - * PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
R021 *  in cover material ! not used 2 2.000E-06 * --- 3 DIFCV
R021 *  in foundation material * not used * 3.000€-07 ? -— 3 DIFFL
RO21 *  1in contaminated zone soil ! not used 3 2.000E-06 * - * DIFCZ
RO21 * Radon vertical dimension of mixing (m) * not used * 2.000E+00 3 --- 2 HMIX
RO21 * Average building air exchange rate (1/hr) * not used 3 5.000E-01 * - 2 REXG
RO21 2 Height of the building (room) (m) 3 not used * 2,500E+00 * - * HRM
R021 * Building interior area factor * not used 3 0.000£+00 3 --- * FAI
R021 * Building depth below ground surface (m) ® not used 2-1.000E+00 ? -—- 3 DMFL
R021 * Emanating power of Rn-222 gas : ® not used 3 2,500e-01 3 --- ® EMANA(1)
RO21 : Emanating power of Rn-220 gas ; not used : 1.500e-01 : --- : EMANA(2)
TITL ® Number of graphical time points 3 32 3 e 3 -—= 3 NPTS
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TITL ® Maximum number of 1ntegrat1on po1nts for dose s 17 3 -—- 2 -— 3 LYMAX
TITL * Maximum num! g tion O'I
iIItiﬂﬁﬁiﬁitiﬁtﬁiiﬁIIT. IIIiIiiltIIiﬁtIIIIIHIIIIIIHIIHIHIIItiﬁﬁiiintiItiiitiiIIiIIIIﬁiiiiitﬁ:tﬁtnitliﬁiiliﬂﬁ
1RESRAD, Version 6.5 T« Limit = 30 days /28/2011 13:35 Page 10
Summary : HB soil DCGL.Cm246
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Summary of pathway Selections
1 -~ external gamma active
2 -~ jphalation (w/o radon)3 active
3 -~ plant ingestion active
4 -~ meat ingestion 2 active
5 -~ milk ingestion 3 active
6 -~ aquatic foods 3 active
7 -~ drinking water 3 active
8 -~ soil ingestion s active
9 -~ radon 3 suppressed
nd p athway dos
iiiiiﬁiﬂitﬁnIIﬁIIIﬂﬁIIIIﬁItIﬁtHIﬁiiiﬂ
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 13:35 Ppage 11
Sqmmary : HB soil DCGL_Cm246
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 30000.00 square meters cm-246 1.000E+00
Thickness: .67 meters .
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 13:35 Page 1
Probabilistic results summary : HB soil DCGL_Cm246
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\MB SOIL DCGL_CM246.RAD
Table of Contents
AAAAAAARAAAARARAA
Part VI: uncertainty Analysis
1THfttitTE i ER It AT AITTETEE
ORESRAD Uncertainty Analysis Results
Probabilistic INput ...veeveiiniienrvrannenvnaanaeras 2
Total DOSE .iivvveenaans e ieeeaseresar i 4
TOtAl RISK cuuiivverernonsnnsevrasanonansasnonnnarsnns 5
Dose vs Pathway: Ground External ......c00- Creananas 6
Dose vs Pathway: 1Inhalation (w/o Radon) ............ 7
Dose vs Pathway: Radon (water Ind.) ....... erreeraa 8
Dose vs Pathway: Plant (water Ind.) ....... eeraaaas 9
Dose vs Pathway: Meat (water Ind.) ....... Cieenaaas 10
Dose vs Pathway: Milk (water Ind.) ....... feermana. 11
Dose vs Pathway: Soil Ingestion ........... PPN 12
Dose vs Pathway: Wwater Ingest1on .......... Crreeanan 13
Dose vs Pathway: Fish Ingestion ........... [ 14
Dose vs Pathway: Radon (wWater Dep.) ....... eeraaens 15
Dose vs Pathway: Plant (Water Dep.) ..ivevvncnracnes 16
Dose vs Pathway: Meat (Water Dep.) ..iueivecesseeanas 17
Dose Pathwag Milk (Water Dep.) ....evcvieennnns 18
Cumu]atwe probability Summary..... terresesiracrranna 19
Summary of dose at graphical times, reptition 1..... 20
peak of the mean dose at graphical times..,......-.... 21
Correlation and Regression coeff1c1ents Gif any)..... 22
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 13:35 Page 2
Probabilistic results summa ry : HB soil DCGL_Cm246
File : C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
robab1'|1st1c Input
ONumber of Sample Runs: 200
Number Name . Distribution  ___ Parameters .. . o
1 DENSCZ BOUNDED NORMAL 1 5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL 09 .1319 .6881
3 HCCZ BOUNDED LOGNORMAL~N 1 36 2 17 .00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 323 2.08 15.3
5 EVAPTR UNIFORM .5 .
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 .0699 .214 .646
9 EPSZ BOUNDED NORMAL 342 .0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N 362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1.96 .265 3,02 15.5
12 DWIBWT TRIANGULAR 10 30
13 UNIFORM 1173 1973
14 H(1) UNIFORM 8.0
15 DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 . 827 2.3
16 TPUZ(1) BOUNDED NORMAL 41 .09 L1319 .6881
17 EPUZ(1) BOUNDED NORMAL 315 .0905 .034 .594
18 Hcuz (1) BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
19 BUZ (L) BOUNDED LOGNORMAL-N  1.73 .323 2.08 15.3
20 MLINH CONTINUOUS LINEAR 0 0 .000008 0151 .000016  .1365
00003 . 8119 .00004 .9495 .00006 .9937 000076  .9983 0001 1
21 SHF3 UNIFORM .95
22 SHF1 BOUNDED LOGNORMAL-N -1.3 .59 044 1
23 DM TRIANGULAR 0 .15
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 001 -999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
28 DCACTUL(1) TRUNCATED LOGNORMAL-N 8,82 1.82 .001 .999
29 DCACTS(1) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999
30 DCACTC(5) TRUNCATED LOGNORMAL-N 7.78 2.78 .001 .999
31 DCACTUL(5) TRUNCATED LOGNORMAL-N 7.78 2.76 .001 .999
32 DCACTS(5) TRUNCATED LOGNORMAL-N 7.78 2.76 .001 .999
33 DCACTC( TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
34 DCACTUL(6) TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
35 DCACTS(6) TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
36 DCACTC(7) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
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37 DCACTU1(7) TRUNCATED LOGNORMAL-N
38 DCACTS(7) TRUNCATED LOGNORMAL-N
39 DCACTC(10) TRUNCATED LOGNORMAL-N
40 DCACTU1(10) TRUNCATED LOGNORMAL-N
41 DCACTS (10) TRUNCATED LOGNORMAL-N
42 DCACTC(11) TRUNCATED LOGNORMAL-N
43 DCACTU1(11) TRUNCATED LOGNORMAL-N
44 DCACTS (11) TRUNCATED LOGNORMAL-N
45 DCACTC(12) TRUNCATED LOGNORMAL-N
46 DCACTU1(12) TRUNCATED LOGNORMAL-N
47 DCACTS(12) TRUNCATED LOGNORMAL-N
48 DCACTC(13) TRUNCATED LOGNORMAL-N
1RESRAD, Version 6.5 T« Limit = 30 days 11/28

Probabilistic results summary : HB soil DCGL_Cm246
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD

File :

77
111111

Probabilistic Input (cont.)

Name

DCACTUL(13)

BRTF(84,2)
BRTF(84,3)
BBIO(84,1)
BRTF(94,1)
BRTF(94,2)
BRTF(94,3)
BBIO(94,1)
BRTF(88,1)
BRTF(88,2)
BRTF(88,3)
BBI0(88,1)
BRTF(90,1)
BRTF(90,2)

TRUNCATED
TRUNCATED
TRUNCATED
TRUNCATED

pistribution .
AAAAAAAAAAAAAAAAAAAAAA

LOGNORMAL-N
LOGNORMAL~N
LOGNORMAL-N
LOGNORMAL -N

LOGNORMAL-N

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL ~

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL -N
LOGNORMAL -N
LOGNORMAL-N
N

LOGNORMAL-N
LOGNORMAL-N
LOGNORMAL-N

LOGNORMAL ~N

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL ~

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL-N
LOGNORMAL-N

N
LOGNORMAL-N
LOGNORMAL~N
LOGNORMAL-N

LOGNORMAL -N

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL -

TRUNCATED
TRUNCATED
TRUNCATED

LOGNORMAL -N
LOGNORMAL-N
LOGNORMAL-N
N

LOGNORMAL-N
LOGNORMAL-N
LOGNORMAL-N

BBIO(92,1) LOGNORMAL -N
TEETELRTELELRRELTL4Y SRETTLELASSITTL0042L0E
11/28/2011 13:35 Page

1RESRAD, Version 6.5
probabilistic results summary : HB soil DCGL_Cm246
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD

peak of the mean dose (averaged over observations) at graphical times

File :

Repetition

T« Limit

Time of peak mean dose

Years
1 0.000e+00

= 30 days

Peak mean dose

mrem/yr
9.700e-01

LOGNORMAL-N 3

6.86 1.89
6.86 1.89
8.17 1.7

8.17 1.7

8.17 1.7

8.68 3.62
8.68 3.62
8.68 3.62
4.84 3.13
4.84 3.13
4.24 3.13

4.84 3.13
/2011 13:35" page

Parameters . . .
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‘Co-60 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page 1
Summary : HB soil DCGL_Co-60 :
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C060 DCGL\HB SOIL DCGL_CO60.RAD

Table of Contents
ARAARAAAAARAAAAAA

: Mixture Sums and Single Radionuclide Guidelines
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Time = 0.000E+00 .....c0vunans Neeteencaarsaarraes 9
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Time = 1.000e+01 ... oo 12
Time = 3.000e+01 . 13
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Soi1 Concentration Per NucTlide ,..v.ioveienvivvacenaseenss 18
1RESRAD, version 6.5 T« Limit = 30 days 11/26/2011 14:16 pPage 2
5ummary : HB soil DCGL_Co-
File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\CO60 DCGL\HB SOIL DCGL_CO060.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGL_C060 Plus FGR 12 & FGR 11
2 * Current * Base ®  Parameter
parameter 3 value# 2 cCase* 3 Name

Menu

A-1 3 pcF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 2
A-1 : CO—SO (Source: FGR 12) : 1.622e+01 : 1.622e+01 : DCF1( 1)
B-1 ? pose conversion factors for inhalation, mrem/pCi: 3 3 3
8-1 : Co-60 ; 2.190e-04 : 2.190E-04 2 DCF2( 1)
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3
p-1 : Co-60 : 2.690E-05 : 2.690E-05 : DCF3( 1)
D-34 * Food transfer factors: 3 2 3
D-34 * Co-60 g lant/soil concentration ratio, dimensionless 3 1.460E-01 * 8.000e-02 ® RYF( 1,1)
D-34 * Co-60 eef/livestock-intake ratio, pC1/k D/(pCi/d) * 5.860e-02 * 2.000e-02 * RTF( 1,2)
D-34 ; Co-60 , mﬂk/'h'vestock—intake ratio. (pCi/L)/(pci/d) : 2.000E-03 : 2.000e-03 : RTF( 1,3)
D-5 * Bioaccumulation factors, fresh water, L/kg: 3 3 3
5 3 c0-60 ' f1sh 3 3 000E+02 3 3.000!—:+02 2 BIOFAC( 1,1)

(=3~}
1
u1

0-60 cea and m oFAC( 1,2)
iiIﬁﬂtﬁniinﬁﬁﬁnﬂ1ItiitItiittIIiIIﬁtﬁiIItiIiIItIItﬁtiIiIitItiﬁItIiIﬂﬁtiﬂﬁuiﬁtﬁitﬁitﬁ
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide cnntr1but

1RESRAD, Version 6.5 T« Limit = 30 days /26/2011 14 16 Page 3
Summary : HB so0il DCGL_Co-
File 1 C:\RESRAD_ FAMILY\RESRAD\6 S5\USERFILES\CO60 DCGL\HB SOIL DCGL_C060.RAD
Site-Specific Parameter Summary
3 *  user 3 3 used by RESRAD 3 Pparameter

Menu *

Parameter 2 Input 3 pefault * (If different from user input) ®  Name

RO11 * Area of contaminated zone (m**2) 3 3.000E+04 ® 1.000e+04 3 3 AREA
RO11 * Thickness of contaminated Zone ( ) 3 2.670e+00 * 2.000e+00Q @ —— 3 THICKO
RO11 ? Fraction of contamination that is submerged 3 0.000E+Q0 ® 0.000E+00 2 -— ? SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1.950e+02 ® 1.0008+02 2 -— 3 LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500E+01 * 3.000E+01 2 -~ 3 BRDOL
RO11 2 Time since placement of material (yr) 3 0.000e+00 ® 0.000£+00 3 -— 3 TI
RO11 ? Times for calculations (yr) 3 1.000£+00 * 1.000E+00 2 - 3 7( 2)
RO11 3 Times for calculations (yr) 3 3.000e+00 * 3.000E+00 * --- 2 71( 3)
RO11 ® Times for calculations (yr) 3 1.000e+01 * 1.000E+01 ? -— 2 T( 4)
RO11 * Times for calculations (yr) 3 3,000e+01 ® 3.000e+01 2 -—- 2 71( 5)
RO11 * Times for calculations (yr) 2 1.000e+02 * 1.000E+02 ® - 3 1( 6)
RO11 * Times for calculations (yr) 3 3,000e+02 * 3.000E+02 * - 2 7(7)
RO11 * Times for calculations (yr) 2 1.000e+03 2 1.000e+03 * -— 2 7( 8)
RO11 * Times for calculations (yr) 3 not used 3 0.000E+00 * -—- 2 7( 9
RO11 : Times for calculations (yr) : not used : 0.000e+00 : - : T(10)
RO12 2 Initial principal radionuclide (pC1/g) Co-60 2 1.000E+00 ® 0.000E+00 * -— * s1(1D)
RO12 : Concentration in groundwater (pCi/L): Co-60 : not used : 0.000E+00 : -—= ; wi( 1)
RO13 * cover depth (m) 3 0.000e+00 * 0.000E+00 ? - 3 COVERO
RO13 2 pensity of cover material (g/cm**3) 3 not used * 1.500e+00 * -— 3 DENSCV
RO13 ? Cover depth erosion rate (m/yr) 3 not used 3 1.000e-03 ? --- 2 vev
RO13 ? Density of contaminated zone (g/cm**3) 3 1.564E+00 * 1.500E+00 * -—- 3 DENSCZ
RO13 2 Contaminated zone erosion rate (m/yr) 3 2.200e-03 ® 1.000e-03 °? --- 3 vez
RO13 * Contaminated zone total porosity ® 4.100e-01 * 4.000E-01 * -—- 2 TPCZ
RO13 * Contaminated zone field capacity ? 9.500e-02 ® 2.000£-01 * - 3 FCez
RO13 * Contaminated zone hydraulic conductivity (m/yr) 2 3.900£+00 * 1.000e+01 * --- 3 HCCZ
RO13 * Contaminated zone b parameter 3 5.600e+00 ® 5.300€+00 3 -~ 3 BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040£+00 * 2.000E+00 * -~- 3 WIND
RO13 * Humidity in air (g/m**3 3 not used * 8.000e+00 3 -—- 3 HumID
RO13 * Evapotranspiration coefficient 3 6.250e-01 ® 5.000e-01 ® -—- 3 EVAPTR
RO13 % Precipitation (m/yr) 3 9,100e-01 ® 1.000e+00 * -—- 3 PRECIP
RO13 * Irrigation (m/yr) 3 5.600e-01 ® 2.000E-01 * -—- I RI
RO13 * Irrigation mode ® overhead 2 overhead 2 —— 3 IDITCH
RO13 2 Runoff coefficient * 5.000e-01 * 2,000E-01 ? - 2 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2,520E+07 * 1.000E+06 * - 3 WAREA
R013 ; Accuracy for water/soil computations : 1.000€-03 : 1.000E~03 : -—- : EPS
RO14 * Density of saturated zone (g/cm**3) 3 1.510e+00 * 1.500€+00 ?* -—- * DENSAQ
RO14 3 sSaturated zone total porosity * 4,300E~01 * 4.000e~01 * --- 3 TpPSZ
R014 ? saturated zone effective poros1ty 2 3.420e~01 * 2.000€e~01 * - 3 EPSZ
R014 * saturated zone field capacit 3 8.800E~02 * 2.000E-01 ® -—- 3 FCSZ
RO14 * saturated zone hydraulic conducnwty (m/yr) ¥ 2.880E+01 ® 1.000E+02 ? ——- * HCSZ
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R0O14 * Saturated zone hydraulic gradient 3 2.000e-03 * 2.000e-02 * - 3 HGWT
RO14 * Saturated zone b parameter ’ * 7.100e+00 ® 5.300E+00 * -—-- 2 BSZ
R014 2 water table drop rate (m/yr) * 1.000e-03 * 1.000e-03 * - 3 Wt
R014 2 well pump intake depth (m below water table) * 1.000E+01 ® 1.000e+01 ? -—- 3 DWIBWT
R014 ® Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 - * MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500E+02 : -—- : uw
1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page 4
Summary : HB so0il DCGL_Co-60
File 3 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_CO60.RAD

Site-$pecific Parameter Summary (continued)

®  User 3 3 Used by RESRAD : Parameter

RO15 ? Number of unsaturated zone strata

1 1 NS
RO1S 2 Unsat. zone 1, thickness (m) ? 4.040E+00 * 4.000€+00 ? --- ? H(1)
R0O15 ® Unsat. zone 1, soil dens‘lt){ (g/cm**3) 2 1.564e+00 3 1.500e+00 -—- 3 DENSUZ(1)
RO1S * Unsat. zone 1, total porosity 3 4.100e-01 ® 4.000e-01 * -—- 3 TPUZ(1)
RO1S ? Unsat. zone 1, effective porosity # 3.150e-01 ® 2.000e-01 3 -—- * gpuUz(1l)
RO15 * uUnsat. zone 1, field capacity 2 9,500e-02 * 2.000e-01 ® --- 3 FCUZ(1)
RO15 * unsat. zone 1, soﬂ—s;laecific b parameter * 5.600e+00 * 5.300e+00 2 -—- * guz(1l)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000e+01 : -—- : HCUZ (1)
RO16 * Distribution coefficients for Co-60 2 3 3 3
RO16 *  Contaminated zone (cm**3/ 3 2.350e+02 * 1.0Q0E+03 ® -—- 3 DCNUCC( 1)
RO16 *  unsaturated zone 1 (cm**3/g) 3 2.350e+02 * 1.000€+03 2 - ® pCNuCu( 1,1)
RO16 *  saturated zone (cm**3/g) ® 2,350E+02 * 1.000€+03 3 ——- 3 peNucs( 1)
RO16 * Leach rate (/yr) ® 0.000e+00 * 0.000e+00 2 3.876E-04 3 ALEACH{ 1)
RO16 : Solubility constant : 0.000e+00 : 0.000E+00 : not used : SOLUBK( 1)
RO17 3® Inhalation rate (m**3/yr) 3 8.400E+03 * 8.400e+03 3 -—- 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) ® 1.000E-04 * 1.000E-04 3 - 3 MLINH
RO17 * Exposure duration 2 3.000e+01 * 3.000e+01 3 - * ED
R0O17 ® sShielding factor, inhalation * 5.500e-01 ® 4.000e-01 ® -— 3 SHF3
RO17 ® shielding factor, external gamma 2 3,980€£-01 ® 7.000e-01 @ -— 3 SHF1
R017 ? Fraction of time spent indoors X 3 6.571e-01 ® 5.000e-01 2 -—- 3 FIND
RO17 ? Fraction of time spent outdoors (on site) 3 1.181e-01 * 2.500e-01 ? -—- 3 FOTD
RQ17 * shape factor flag, external gamma 2 1.000e+00 3 1.000e+00 2 >0 shows circular AREA. 3 FS
RO17 * Rradii of shape factor array (used if FS = -1): 3 3 3 3
R017 *  outer annular radius (m), ring 1: ® not used ° 5.000€+01 3 --- 3 RAD_SHAPE( 1)
RQ17 *  oOuter annular radius (m), ring 2: 3 not used 3 7.,071€+01 2 --- 3 RAD_SHAPE( 2)
RO17 *  oQuter annular radius (m), ring 3: 3 not used 32 0.000E+00 * -—- 3 RAD_SHAPE( 3)
RO17 * outer annular radius (m), ring 4: * not used * 0.000e+00 * --- 3 RAD_SHAPE( 4)
R017 *  oQuter annular radius (m), ring S: * not used 3 0.000e+00 * -—- 3 RAD_SHAPE( 5)
RO17 *  oOuter annular radius (m), ring 6: 3 not used 3 0.000e+00 3 -—- 3 RAD_SHAPE( 6)
RO17 2  outer annular radius (m), ring 7: 3 not used 3* 0.000e+00 * -—- * RAD_SHAPE( 7)
R0O17 *  outer annular radius (m), ring 8: 3 not used 3* 0.000e+00 3 -—- * RAD_SHAPE( 8)
RO17 *  outer annular radius (m), ring 9: 3 not used * 0.000E+00 3 -—- 3 RAD_SHAPE( 9)
RO17 ¥  outer annular radius (m), ring 10: 3 not used 3 0.000e+00 2 -—- 3 RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 11: 3 not used * 0.000e+00 * -—- * RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used i 0.000e+00 : -—- : RAD_SHAPE(12)
1RESRAD, version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page S

Summary : HB soil DCGL_Co-60
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\C060 DCGL\HB SOIL DCGL_C060.RAD

Site-Specific Parameter Summary (continued)
®  User 3 K

Used by RESRAD

Parameter

RO17 3. Fractions of annular areas within AREA:
i 1

RO17 * Ring 3 not used 3* 1.000e+00 ? -— 2 FRACA( 1)
RO17 3 Ring 2 3 not used * 2.732e-01 3 - 3 FRACA( 2)
RO17 3 Ring 3 3 not used 2 0.000e+00 2 -—- 3 FRACA( 3)
RO17 ¥ Ring 4 3 not used 3 0.000€+00 3 -—- 3 FRACA( 4)
RO17 * Ring 5 3 not used * 0.000E+00 3 -— 3 FRACA( 5)
R017 * Ring 6 * not used 3 0.000E+00 3 -—- 3 FRACA( 6)
R017 * Ring 7 2 not used * 0.000e+00 3 -—- 3 FRACA( 7)
RO17 * Ring 8 * not used * 0.000E+00 3 - 3 FRACA( 8)
RO17 3 Ring 9 * not used 3 0.000e+00 ® - 3 FRACA( 9)
RO17 * Ring 10 2 not used ® 0.000E+0Q 3 -—- 3 FRACA(10)
R017 * Ring 11 3 not used * 0.000£+00 3 - 3 FRACA(1l1)
RO17 : Ring 12 : not used : 0.000E+00 : - ; FRACA(12)
R0O18 ® Fruits, vegetables and grain consumption (kg/yr) ? 1,120e+02 ® 1.600E+02 3 --- 3 DIET(1)
R0O18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400e+01 * -—- 3 DIET(2)
RO18 * Milk consumption (L/yrg 2 2.330E+02 * 9.200E+01 ® - 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) ? 6,510e+01 ® 6.300E+01 3 -—- 3 DIET(4)
RO18 * Fish consumption (kg/yrg 3 2.060E+01 2 5.400E+00 ? - 3 DIET(S)
R018 ? other seafood consumption (kg/yr) ~ * 9,000£-01 ® 9.000e-01 @ -—- 3 DIET(6)
R0O18 * Soil ingestion rate (g/yr) 2 1.826E+01 * 3.650E+01 3 —-- 3 SOIL
R0O18 ® Drinking water intake (L/yr) 2 4,785e+02 * 5.100e+02 3 - 3 DWI

R018 * Contamination fraction of drinking water # 1,000e+00 * 1.000E+00 3 * FDW

RO18 * Contamination fraction of household water ® not used 2 1.000e+00 3 2 FHHW
RO18 ? Contamination fraction of livestock water ? 1.000e+00 * 1.000e+00 3 2 Aw

R018 * Contamination fraction of irrigation water * 1.000e+00 * 1.000E+00 * 3 FIRW
RO18 * Contamination fraction of aquatic food ® 1.000E+00 * 5.000e-01 3 3 FRY

RO18 * Contamination fraction of plant food 3 1.000e+00 *-1 2 3 FPLANT
RO18 2 Contamination fraction of meat * 1.000e+00 2-1 3 3 FMEAT
RO18 : Contamination fraction of milk : 1.000£+00 :-1 : : FMILK
RO19 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800e+01 3 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320e+01 * 5.500e+01 3 3 LFI6
RO19 * Livestock water intake for meat (L/day) 3 5.060E+01 ® 5.000E+01 3 3 LWIS
RO19 ? Livestock water intake for milk (L/day) 3 6.000E+01 ® 1.600E+02 3 3 LwIb
RO19 * Livestock soil intake (kg/day) . 3 5.000e-01 * 5.000£-01 2 3 LsI

RO19 * Mass loading_for foliar deposition (g/m**3) * 4_000E-04 * 1.000E-04 2 3 MLFD
RO19 * pepth of soil mixing layer (m) 3 2.300E-01 ® 1.500e-01 2 3 DM

RO19 * Depth of roots (m) * 1.220e+00 ®* 9.000e-01 @ 3 DROOT
RO19 * Dr1'nk1n? water fraction from ground water 3 1.000E+00 * 1.000E+00 3 * FGWOW
R019 * Household water fraction from ground water 3 not used * 1.000E+00Q 3 * FGWHH
R019 ® Livestock water fraction from ground water 3 1.000e+00 * 1.000E+00 * 3 FGWLW
RO19 : Irrigation fraction from ground water : 1.000€+00 : 1.000E+00 : : FGWIR
R19B * wWet weight crop yield for Non-Leafy (kg/m**2) 3 1,750e+00 * 7.000e-01 ® 3 ww(l)
R19B 2 wet weight crop yield for Leafy (ka/m*#2) 2 2.889e+00 3 1.500E+00 3 ? yv(2)
R198 ? wet weight crop yield for Fodder (kg/m**2) ? 1.887e+00 ® 1.100e+00 3 ® y(3)
R198 * Growing Season for Non-Leafy (years) 3 2.460e-01 ® 1.700e-01 3 2 TE(L)
R19B 2 Growing Season for Leafy (years) ? 1.230e-01 * 2.500e-01 ? 3 TE(2)
R198B ® Growing Season for Fodder (years) 3 8.200eE-02 3 8.000E-02 3 7 TE(3)
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Summary : HB soil DCGL_Co-60

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_CO60.RAD

Site-Specific Parameter Summary (continued)
3> user 2 2

Used by RESRAD Parameter

1.000e-01 TIV(D)

Translocation Factor for Non-Leafy

1.

R198B ? Translocation Factor for Leafy # 1.000e+00 * 1.000E+00 2 -~ 3 TIV(2)
R198B ? Translocation Factor for Fodder ® 1.000e+00 ® 1.000E+00 2 - 2 TIV(3)
R198 ® Dry Foliar Interception Fraction for Non-Leafy ? 3.500e-01 * 2.500£-01 @ -— * RDRY(1)
R19B ® pry Foliar Interception Fraction for Leafy 3 3,500e-01 * 2.500e-01 2 -~ 3 RDRY(2)
R19B 2 Dry Foliar Interception Fraction for Fodder * 3.500e-01 * 2.500e-01 ° - 3 RDRY(3)
R198 ® wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 3 2.S500e-01 3 - 3 RWET(1)
R198 3 wet Foliar Interception Fraction for Leafy 3 5.800e-01 ® 2.500e-01 3 -—~ 3 RWET(2)
R19B * wet Foliar Interception Fraction for Fodder ¥ 3.500€-01 ® 2.500E-01 3 -— ® RWET(3)
R198 : weathering Removal Constant for Vegetation : 3.300E+01 : 2.000E+01 : -~ 3 WLAM

" 3
C14 * C-12 concentration in water (g/cm**3) 3 not used ? 2.000E-05 ? - 3 ClI2wWTR
C1l4 * C-12 concentration in contaminated soil (g/g) ® not used * 3.000e-0Q2 3 - 3 Cl2¢cz
Cl4 ? fFraction of vegetation carbon from soil * not used 3 2.000£-02 ? - 2 CSOIL
Cl4 * Fraction of vegetation carbon from air ® not used * 9.800e-01 2 -— 3 CAIR
€14 * C-14 evasion layer thickness in soil (m}) ® not used * 3,000e-01 ® - 3 pMC
Cl4 ? C-14 evasion flux rate from soil (1/sec) * not used 2 7,000E-07 2 - 3 EVSN
Cl4 3 ¢-12 evasion flux rate from soil (1/sec) * not used * 1,000E-10 2 —-- ® REVSN
C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01 * -—- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.,000e-01 : --- : AVFGS
STOR * Storage times of contaminated foodstuffs (days): 2 2 3 3
STOR 2 Fruits, non-leafy vegetables, and grain * 1.400e+01 ® 1.400e+01 2 - 3 STOR_T(1)
STOR 2 Leafy vegetables 2 1.000e+00 3 1.000e+00 ? 3 STOR_T(2)
STOR ? Milk * 1.000e+00 ® 1.000E+00 2 * STOR_T(3)
STOR *  Meat and poultry * 2.000e+01 * 2.000E+01 2 ? STOR_T(4)
STOR *  Fish * 7.000e+00 ® 7.000£+00 2 * STORT(S)
STOR ®  Crustacea and mollusks 2 7.000e+00 * 7.000E+00 3 3 STOR_T(6)
STOR *  well water * 1.000€+00 * 1.000E+00 ? 3 STOR_T(7)
STOR *  Surface water 3 1.000e+00 ® 1.000e+00 3 3 STOR_T(8)
STOR : Livestock fodder : 4.500e+01 ; 4.500E+01 : : STOR_T(®)
R021 * Thickness of building foundation (m) 3 not used * 1.500e-01 * 3 FLOOR1
R021 * Bulk density of bu'i'lging foundation_ (g/cm**3) 3 not used * 2.400E+00 * 3 DENSFL
R021 * Total porosity of the cover material 3 not used * 4.000E-01 3 3 TPCV
R0O21 * Total porosity of the building foundation 3 not used ? 1.000e-01 32 3 TPFL
R0O21 * volumetric water content of the cover material * not used * 5.000E-02 3 3 PH20CV
R021 * volumetric water content of the foundation ¥ not used * 3,000£-02 3 2 PH20FL
R021 * piffusion coefficient for radon gas (m/sec): 3 2 2 2
RO21 *  in cover material * not used * 2.000E~06 * 3 DIFCV
R021 *  in foundation material ® not used * 3,000e-07 ® 3 DIFFL
R021 ¥  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 2 3 REXG
RO21 ? Hei?ht of the building groom) (m) ® not used * 2,500E+00 ? * HRM
R021 ® Building interior area factor * not used * 0.000E+00 3 3 FAI
R021 * Building depth below ground surface (m) * not used 3-1.000e+00 3 3 DMFL
R021 * Emanating power of Rn-222 gas * pot used 3 2,500e-01 2 3 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not used : 1.500E-01 : - : EMANA(2)
TITL ?® Number of graphical time points 3 32 3 -—- 3 - 3 NPTS
1RESRAD, version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page 7
Summary : HB soil DCGL_Co-~60 .
File 3 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_CO060.RAD

Site-specific Parameter Summary (continued) :
2 User 3 2 : Parameter

Used by RESRAD
f f

LYMAX

TITL Maximum number 0f integration points

TITL * Maximum number o inte%ration points for risk 3 1 3 - 3 i _— 9 KYMAX
T E e S E  Ff At Ry TP R R F R R ETf ARttt Rttssfeassftgessaaasitatssiitstrtss

summary of Pathway Selections
h

3 u

1 external gamma : active
2 -- ipnhalation (w/o radon)? actjve
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 «- milk ingestion 2 active
6 -- aquatic foods i active
7 -- drinking water ? active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
_Find peak pathway doses 2 active .
it R iRt f Tt i i it Tttt iastassastsgisesssasissas
1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page 8
Summary : HB soil DCGL_Co-60
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_C060.RAD
Contaminated zone Dimensions Initial Soil Concentrations, pCi/g
Area: 30000.00 square meters BN Co-60 1.000e+00
Thickness: 2,67 meters
Cover Depth: 0,00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/26/2011 14:16 Page 1

Probabilistic results summary : HB soil DCGL_Co-60
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_C060.RAD
Table of Contents
AAAAAAAAAAAAAAAAA
Part VI: Uncertainty Analysis
tittitiitttafesiittatasssass
ORESRAD Uncertainty Analysis Results
probabilistic Input ........ Ciareranernanans
Total DOSEe .evvuneiraniacnnnanss Cheesiarriiesenearanees

we
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Total RiSK vuireeennnnenenanaroessinnonannes P 4
Dose Vs Pathway: Ground External ..o, .oi. P S
Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon (water Ind.) ................ 7
Dose vs Pathway: Plant (water Ind.) ....... [ 8
Dose vs Pathway: Meat (water Ind.) ....... ieavaans 9
Dose vs Pathway: Milk (water Ind.) ................ 10
Dose vs Pathway: Soil Ingestion ...... Ceerenasseaaas 11
Dose vs Pathway: Water Ingestion .. 12
Dose vs Pathway: Fish Ingestion 13
Dose vs Pathway: Radon (Water Dep.) ....cvvavseaanes 14
Dose vs Pathway: Plant (wWater Dep.) ..icissnceenaans 15
Dose vs Pathway: Meat (Water Dep.) ..u.veeenreanas . 16
Dose_vs Pathwag Milk (water Dep.) .. 17
Cumulative Probability Summary............coviveenanne 18
summary of dose at graphical times, rept1t1on 1..... 19
peak of the mean dose at graphical times............. 20
Correlation and Regression coefficients (if any)..... 1

1RESRAD,

Probabilistic results summary

version 6.5

T« L1m1t = 30 days
HB so0il DCGL_Co-60

2
11/26/2011 14:16 Page 2

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_CO60.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name ... Distribution .
ARARAAA  AAAAARAAAAANAARAAAAAAA  AAAAARAAAAAARAAAARAAAA
1 DENSCZ BOUNDED NORMAL
2 TPCZ BOUNDED NORMAL
3 HCCZ BOUNDED LOGNORMAL-N
4 BCZ BOUNDED LOGNORMAL-N
5 EVAPTR UNIFORM
6 RI UNIFORM
7 DENSAQ BOUNDED NORMAL
8 TPSZ BOUNDED NORMAL
9 EPSZ BOUNDED NORMAL
10 HCSZ BOUNDED LOGNORMAL-N
11 BSZ BOUNDED LOGNORMAL-N
12 DWIBWT TRIANGULAR
13 uw UNIFORM
14 H(1) UNIFORM
15 DENSUZ(1) BOUNDED NORMAL
16 TPUZ(1) BOUNDED NORMAL
17 EPUZ(1) BOUNDED NORMAL
18 HCUZ(1) BOUNDED LOGNORMAL-N
19 BUZ(1) BOUNDED LOGNORMAL-N
20 MLINH CONTINUOUS LINEAR
00003 .8119 .00004 L9495 .00006 .9937
21 SHF3 UNIFORM
22 DM TRIANGULAR
23 yv(1) TRUNCATED LOGNORMAL-N
24 WLAM TRIANGULAR
25 RWET(2) TRIANGULAR
26 DCACTC(1) TRUNCATED LOGNORMAL-N
27 DCACTU1(1) TRUNCATED LOGNORMAL-N
28 DCACTS(1) TRUNCATED LOGNORMAL-N
29 BRTF(27,3) TRUNCATED LOGNORMAL-N
30 BBIO(27,1) i . . LOGNORMAL -N
tifif ffffffffetfffsifsiiis ffrfffftfitreiiseeises

1RESRAD, Version 6.5

Probabilistic results summary :
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\H8 SOIL DCGL_CO60.RAD

File :

Te Limit = 30_days
HB soil DCGL_Co-60
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20

peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose
Years mrem/ysr
1 0.000e+00 6.553E+00

.1365
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Cs-137 Results:

1RESRAD, Version 6.5 T« L1m1t 30 days 11/27/2011 09:09 Page 1
summary : HB soil DCGL_Csl
File 1 C:\RESRAD_| FAMILV\RESRAD\G S\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

Table of Contents

: and Single Radionuclide Guidelines
Iﬁitﬁﬁniﬁﬁitﬁﬁnﬁti trefiststeitttttsastsssasss

Dose Conversion Factor (and Related) Parameter Summary 2
Site-Specific Parameter Summary 3
Summary of Pathway Selections ..... 7
Contaminated Zone and Total Dose Summary . 8
Total Dose Components
Time = 0.000E+00 .. .e .. . 9
Time = 1.000€+00 . 10
Time = 3.000E+00 11
Time = 1.000E+01 12
Time = 3.000E+01 13
Time = 1.000E+02 14
Time = 3.000E+02 . 15
Time = 1.000E+03 +..ovviviunseeunnennn . 16
Dose/Source Ratios Summed Over A1l Pathways 17
Single Radionuclide Soil Guidelines ...... 17
Dose Per Nuclide Summed Over A1l Pathways .- 18
Soi11 Concentration Per Nuclide ....c.oieevvioarevaosnesassn 18
IRESRAD, version 6.5 T« L1m1t = 30 days 11/27/2011 09:09 Page 2
. Summary : HB soil DCGL_Csl
File 1 C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\CS137 DCGL\HB SOIL DCGL_CS$137.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGL_Cs137 Plus FGR 12 & FGR 11
0 2 # Current * Base ?  Pparameter
Menu ? Parameter 3 value# 3 cCase* 3 Name

® DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 ? Ba- 137m (Source: FGR 12) 3 3.606E+00 * 3.606E+00 2 DCFL( 1)
A-1 : Cs-137  (Source: FGR 12) : 7.510e-04 : 7.510E-04 : DCF1( 2)
B-1 3 pose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 : Cs-137+D : 3.190e-05 : 3.190e-05 : DCF2( 1)
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 : Cs-137+D : 5.000E-05 : 5.000e-05 : DCF3( 1)
D-34 ? Food transfer factors: 3 3 3
D-34 * Cs-137+D , ghnt/soﬂ concentration ratio, dimensionless * 7.820€E-02 ® 4,000e-02 ®* RTF( 1,1)
D-34 * Cs-137+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 6.520E-02 * 3.000e-02 ® RTF( 1,2)
D-34 : Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.390£-02 : 8.000€-03 : RTF( 1,3)
D-5 ? Bioaccumulation factors, fresh water, L/kg: 2 * 3
D-S 3 CS 137+D , fish 3 2. 000E+03 3 2.000F_+03 3 BIOFAC( 1 1)

w

crustacea and mollu 1.000E+02 3
IittiIItIIItﬂiﬂItiiIItttﬁitIIIIIIIiiﬁtﬁtﬂtﬂiiiiﬁﬁﬁiIIiﬁIIiIIititiIﬁIIIItﬁilﬁﬂiﬂitiiﬁiﬁti
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

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

1RESRAD, Version 6.5 T« L'|m1t = 30 days 11/27/2011 09:09 Page 3
Summary : H8 soil DCGL_Cs137

File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

Site- Spec1f1c Parameter Summary
3 user 2 Used by RESRAD *  parameter
Parameter 3 Input 3 Default 2 (If different from user input) ? Name

w

Menu

RO11

? Area of contaminated zone (m**2) * 3.000E+04 ® 1.000E+04 3 ® AREA
RO11 * Thickness of contaminated zone (m) * 2.670e+00 * 2.000E+00 2 --- * THICKO
RO11 * Fraction of contamination that is submerged 3 0.000E+00 * 0.000E+00 3 -—- 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1.950E+02 3 1.000E+02 3 -—- 3 LCzPAQ
RO11 * Basic radiation dose limit (mrem/yr) ® 2.500E+01 * 3.000E+01 3 ~-—- * BRDL
RO11 * Time since placement of material (yr) 3 0.000e+00 3 0.000e+00 ? --- 3 7I
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000e+00 2 -—- 37( 2)
RO11 * Times for calculations (yr) * 3.000e+00 * 3.000E+00 * -—- 2 7( 3)
RO11l * Times for calculations (yr) * 1.000e+01 * 1.000E+01 2 - 2 T1( 4)
RO11 3 Times for calculations (yr) 2 3,000E+01 * 3.000E+01 3 ~-- 2 7( 5)
RO11 3 Times for calculations (yr) * 1.000E+02 * 1.000E+02 * ~-- 2 1( 6)
RO11 * Times for calculations (yr) * 3,000e+02 * 3.000E+02 * ~-- 2TC7)
RO11 * Times for calculations (yr) * 1.000e+03 * 1.000E+03 * ~—- 2 7( 8)
RO11 3 Times for calculations (yr) ? not used * 0,000e+00 2 ~—- L))
RO11 : Times for calculations (yr) : not used : 0.000E+00 : - : T(10)
RO12 * Initial principal radionuclide (pCi/g): Cs-137 2 1,000E+00 * 0.000E+00 * - 3 81(1)
RO12 : Concentration in groundwater  (pCi/L): (Cs-137 : not used : 0.000E+00 : ~—- : wl(
RO13 * Cover depth (m) * 0.000E+00 * 0.000E+00 ® ~-- * COVERO
R0O13 * pensity of cover material (g/cm**3) 3 not used * 1.500E+00 3 ~-- 3 DENSCV
RO13 * Cover depth erosion rate (m?y * not used * 1.000e-03 3 ~—- * vev
RO13 * pensity of contaminated zone (g/cm*"‘3) ® 1.564E+00 * 1.500E+00 2 ~-- * DENSCZ
RO13 ® Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 * .- * vez
RO13 * Contaminated zone total porosity 2 4,100E-01 * 4.000e-01 *® - 3 TPCZ
Rgﬁ : Contam'inateg zone E1§1d %apaat(); . /v : g gggE-g(Z) ; :2L888E_8:]l. ; - : FCCZ
R Contaminated zone hydraulic conductivity (m/yr E+ . E+ - HCCZ
RO13 3 Contaminated zone b parameter 2 5.600E+00 ® 5.300E+00 * -—- 3 BCZ
R013 ? Average annual wind speed (m/sec) 3 3,040e+00 * 2.000E+00 2 - 3 wIND
RO13 * Humidity in air (g/m**3) 3 not used 2 8.000E+00 * -—- 3 HUMID
RO13 2 Evapotranspi ration coefficient 3 6.250E-01 * 5.000e-01 3 -— 3 EVAPTR
RO13 2 precipitation (m/yr) 3 9,100e-01 * 1,.000E+00 3 -— 3 PRECIP
RO13 2 Irrigation (m/yr) 3 5.600e-01 ® 2,000e-01 2 -—- 3 RI
RO13 * Irrigation mode ® overhead 2 overhead 3 - 3 IDITCH
RO13 * Runoff coefficient 3 5,000E-01 ® 2,000e-01 2 - 3 RUNOFF
R0O13 * watershed area for néarby stream or pond (m**2) 32 2.520e+07 ® 1.000E+06 ? - 3 WAREA
R0O13 ? Accuracy for water/soil computations 2 1.000e-03 2 1,000e-03 3 -— 2 EPS

3 E] 3 2 3
RO14 * Density of saturated zone (g/cm**3) * 1.510e+00 * 1.500E+00 3 --- ® DENSAQ
RO14 * saturated zone total porosity 3 4.300e-01 ® 4.000E-01 * --- ? TPSZ
RO14 * saturated zone effective porosity 2 3,420e-01 * 2,000€-01 * --- 2 EPSZ
RO14 * saturated zone field capacity 3 8.800E-02 * 2,000E-01 2 - 3 FCSZ
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RO14 3 saturated zone hydraulic conductivity (m/yr) 3 2.880E+01 * 1.000e+02 ? -—- 3 HCSZ
R014 * saturated zone hydraulic gradient * 2.000e-03 * 2.000e-02 2 -—- * HGWT
R014 * saturated zone b parameter * 7.100e+00 * 5.300e+00 * -—- 3 8sZ
R014 * water table drop rate (m/yr) 3 -1.000e-03 * 1.000e-03 ? -—- 3 WWT
RO14 2 well pump intake depth (m below water table) 3 1.000e+01 * 1.000e+01 2 -—-- 3 DWIBWT
RO14 2 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 —--- 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500e+02 : --- W
3
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011. 09:09 Page 4
Summary : HB soil DCGL_Cs137
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD
Site-Specific pParameter Summary (continued)

3 : User : s Used by RESRAD ?  parameter
RO15 * Number of unsaturated zone strata 31 =1 s - 3 NS
RO15 * unsat. zone 1, thickness (m) 2 4,040e+00 3 4.000E+00 3 ~- 3 H(L)
R015 * unsat. zone 1, soil density (g/cm**3) 3 1.564+00 * 1.500£+00 3 - * DENSUZ(1)
RO15 ? unsat. zone 1, total porosity | 3 4.100e-01 * 4,000e-01 * ~—- 3 TPUZ(1)
RO15 * uUnsat. zone 1, effective porosity % 3,150e-01 3 2.000e-01 2 ~—- 3 gpuz(l)
RO15 ? unsat. zone 1, field capacity 1 9,500e-02 * 2.000e-01 2 ~—- 3 FCUZ(1)
RO15 2 unsat. zone 1, soil-specific b parameter 3 5.600E+00 * 5.300E+00 ? -~ 2 BUZ(1)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000E+01 : ~—- : HCUZ(1)
RO16 * Distribution coefficients for Cs-137 3 3 3 2
R016 * Contaminated zone (cm**3/g) 3 4.460E+02 ® 4.600E+03 2 ~-- 3 pCNucc( 1)
R016 * Unsaturated zone 1 (cm**3/g) 3 4,460E+02 2 4,600E+03 2 - * pcNucu( 1,1)
R016 * Saturated zone (cm**3/g) 2 4.460e+02 2 4.600e+03 3 - 3 peNucs( 1)
R016 *  Leach rate (/yr) 2 0.000E+00 * 0.000E+00 2 2.043e-04 3 ALEACH( 1)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : soLusk( 1)
R017 3* Inhalation rate (m**3/yr) 2 8.400e+03 2 8.400e+03 3 -— 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) 3 1.000e-04 2 1.000£-04 3 -—- 3 MLINH
RO17 ® Exposure duration * 3.000e+01 * 3.000E+01 2 -—- ® ED
RO17 2 shielding factor, inhalation 3 5.500e-01 * 4.000e-01 * -— 3 SHF3
RO17 * shielding factor, external gamma 3 3.980e-01 * 7.000e-01 3 - 3 SHF1
RO17 * Fraction of time spent indoors 3 6.571e-01 3 5.000e-01 ® -—- 3 FIND
RO17 * fFraction of time spent outdoors (on site) 3 1.181e-01 3 2.500e-01 32 -—- 3 FOTD
RO17 ? shape factor flag, external gamma 3 1.000e+00 3 1.000E+00 * >0 shows circular AREA. 3 FS
RO17 * Radii of shape factor array (used if Fs = ~1): 3 3 3 3
RO17 *  Outer annular radius (m), ring 1: ® not used 2 5.000e+01 2 --- * RAD_SHAPE( 1)
RO17 *  Quter annular radius (m), ring 2: ? not used ?* 7.071E+01 3 -—- ? RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: 3 not used 3 0.000E+00 * --- 3 RAD_SHAPE( 3)
R017 *  oOuter annular radius (m), ring 4: 3 not used 2 0.000E+00 3 - 3 RAD_SHAPE( 4)
R017 * oOuter annular radius (m), ring §S: 3 not used 3 0,000£+00 2 - 3 RAD_SHAPE( 5)
RO17 *  oOuter annular radius (m}, ring 6: 3 not used 2 0.000e+00 3 -—- 3 RAD_SHAPE( 6)
R017 * outer annular radius (m), ring 7: 3 not used 3 0.000e+00 3 -—- 3 RAD_SHAPE( 7)
RO17 *  Outer annular radius (m), ring 8: 3 not used 2 0.000e+00 2 -—- 3 RAD_SHAPE( 8)
RO17 * oOuter annular radius (m), ring 9: * not used 2 0.000e+00 3 -—- 3 RAD_SHAPE( 9)
RO17 * oOuter annular radius (m), ring 10: 2 not used 3 0.000E+00 * -— 3 RAD_SHAPE(10)
RO17 * outer annular radius (m), ring 11: ® not used * 0.000E+00 3 -—- 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used ; 0.000E+00 : -—- : RAD_SHAPE(12)
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:09 Page 5
Summary : HB soil DCGL_Cs137
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HE SOIL DCGL_CS137.RAD

Site-Specific pParameter Summary (continued)
3 User 3 2

Used by RESRAD Parameter

RO17 * Fractions of annular areas within AREA: 3

RO17 * Ring 1 * not used * 1.000E+Q0 ? - 3 FRACA( 1)
RO17 * Ring 2 ? not used 3 2.732e-01 3 --- ? FRACA( 2)
RO17 3 Ring 3 ® not used * 0.000E+0Q ? - 3 FRACA( 3)
RO17 3 Ring 4 3 not used 3 0.000E+00 * -—- * FRACA( 4)
RO17 * Ring 5 3 not used * 0.000E+00 3 - ® FRACA( 5)
RO17 * Ring 6 * not used 3 0.000E+0Q 3 --- 3 FRACA( 6)
RO17 * Ring 7 3 not used 2 0.000E+00 ? - 3 FRACA( 7)
RO17 * Ring 8§ 3 not used 2 0.000E+Q0 2 - 3 FRACA(
RO17 *  Ring 3 not used 2 0.000E+00 3 --- ® FRACA( 9)
RO17 3 Ring 10 ® not used * 0.000E+00 ? - * FRACA(10)
RO17 * Ring 11 3 not used 2 0.000E+Q0 2 - ® FRACA(11)
RO17 : Ring 12 : not used : 0.000e+00 ; -—- : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) ? 1.120E+02 * 1.600E+02 3 -—- 3 pIeT(l)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 * 1,400e+01 3 -—- 3 DIET(2)
R018 ? Milk consumption (L/yrg ® 2.330e+02 * 9,200E+01 ° - * DIET(3)
RO18 * Meat and poultry consumption (kg/yr) ? 6.510e+01 * 6.300E+01 * -— 3 DIET(4)
RO18 ® Fish consumption (kg/yrg 3 2.060e+01 ® 5.400E+00 2 -—- 3 DIET(S)
RO18 * Other seafood consumption (kg/yr) 3 9.000e-01 2 9.000E-01 ? - 3 DIET(6)
RO18 ? Soil ingestion rate (g/yr) 3 1.826E+01 ® 3.650E+01 ? -—- 3 SOIL
RO18 ? Drinking water intake (L/yr) 3 4.785€+02 ® 5,100+02 2 -—- 3 DwI

RO18 * Contamination fraction of drinking water ® 1.000e+00 ® 1.000e+00 ? --- 3 FDW

RO18 ? Contamination fraction of household water 2 not used 3 1,000E+00 3 - 3 FHHW
R0O18 ? Contamination fraction of Tlivestock water 3 1.000e+00 * 1.000E+00 3 --- 3 FLw

RO18 ? Contamination fraction of irrigation water 3 1.000e+00 * 1.000E+00 ° —— * FIRW
R0O18 * Contamination fraction of aquatic food 3 1.000e+00 * 5.000e-01 2 -—- 3 FR9

RO18 ? Contamination fraction of plant food 3 1.000E+00 -1 3 -—- 3 FPLANT
RO18 3 Contamination fraction of meat * 1.000e+00 *-1 2 -—- 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : -— : FMILK
RO19 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 ? -— 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320e+01 3 5.500e+01 2 -—- 3 LFI6
RO19 ? Livestock water intake for meat (L/day) 3 5.060e+01 * 5.000e+Q1 3 - 3 Lwis
R0O19 * Livestock water intake for milk (L/day) 3 6.000E+01 ® 1.600E+02 °? -—- 3 LwWI6
R019 ? Livestock soil intake (kg/day) 3 5.000e-01 * 5.000eE-01 * -—- 2 LSI

RO19 * Mass loading for foliar geposin’on (g/m**3) 3 4.000€-04 * 1.000E-04 3 --- 3 MLFD
R019 * Depth of soil mixing layer (m) 3 2.300e-01 ® 1,500e-01 ? -—- 3 DM

R019 ? Depth of roots (m) ® 1.220E+00 * 9.000E-01 2 - 3 DROOT
RO19 * Drinking water fraction from ground water * 1.000e+00 * 1.000E+00 * -—— 2 FGWDW
RO19 @ Househo?d water fraction from ground water ®* not used 3 1.000e+00 * -—- * FGWHH
RO19 3 Livestock water fraction from ground water ® 1.000e+00 * 1,000E+00 * ——- 2 FGWLW
r019 : Irrigation fraction from ground water : 1.000£+00 : 1.000E+00 : —-- : FGWIR
R19B * wet weight crop yield for Non-Leafy (kg/m**2) 3 1,750e+00 * 7.000e~01 3 -— 2 yw(l)
R198 * Wet weight crop yield for Leafy (kg/m**2} 3 2.889e+00 * 1.500E+00 * --- 2 y(2)
R198 ? wet weight crop yield for Fodder (kg/m**2) 2 1,887e+00 2 1.100E+00 * -—- * yv(3)
R198 ? Growing Season for Non-Leafy (years) 3 2.460E-01 * 1.700e~01 2 -—- 3 TE(L)
R198 * Growing Season for Leafy (years) # 1,230e-01 ® 2,500e~01 2 e 3 TE(2)
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R198 * Growing Season for Fodder (years) 200e-02 ® 8.000e-02 2 .- 3 TE(D)
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:09 Page 6

Ssummary : HB soil DCGL_Cs137
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

Site-Specific Parameter Summary (continued)
3 User 2 2

Used by RESRAD 3 parameter

R19B 2 Translocation Factor for Non-iLeafy 2 1.000e-01 * 1.000e-01 ® 2 TIvV(1)
R198 2 Translocation Factor for Leafy 3 1.000e+00 * 1.000€+00 ® -—- * TIV(2)
R198 ® Translocation Factor for Fodder 3 1.000e+00 ® 1.000E+00 * --- 3 TIV(3)
R19B ® Dry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500e-01 ® -—— 3 RDRY(1)
R19B ? Dry Foliar Interception Fraction for Leafy 3 3.500e-01 3 2.500e-01 * ——- 3 RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder 3 3.500e-01 * 2.500E-01 * --- 2 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500E-01 3 ~-- ? RWET(1)
R19B * wet Foliar Interception Fraction for Leafy * 5.800E-01 ® 2.500E-01 * ~-- ? RWET(2)
R19B ?* wet Foliar Interception Fraction for rodder 3 3,500e-01 ® 2.500e-01 3 -—- 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300e+01 : 2.000E+01 : - 3 WLAM
3
Cl4 * C-12 concentration in water (g/cm**3) 3 not used 3 2.000e-05 * ~—- 3 C12wTR
Cl4 2 C-12 concentration in contaminated soil (g/g) 3 not used 3 3.000e-02 2 ~-- * Cl2cz
Cl4 * Fraction of vegetation carbon from soil ®* not used 3 2.000e-02 3 ~-- 3 CSOIL
Cl4 * Fraction of vegetation carbon from air 3 not used * 9.800e-01 * ~-- 3 CAIR
€14 3 C-14 evasion layer thickness in soil (m) 3 not used 3 3.000e-01 ? -~ 3 pMC
Cl4 3 C-14 evasjon flux rate from soil (1/sec) ® not used 3 7,000E-07 * ~—- 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ® not used * 1,000e-10 2 ~-- 3 REVSN
Cl4 2 Fraction of grain in beef cattle feed 3 not used * B.000e-01 * ~—- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : ~—- : AVFGS
STOR % storage times of contaminated foodstuffs (days): ? 3 3 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400e+01 ® 1.400e+01 2 -—- 3 STOR_T(1)
STOR ? Leafy vegetables * 1.000e+00 * 1.000£+00 2 - 3 STOR_T(2)
STOR 2 iTk * 1.000e+00 * 1,000€+00 2 -—- 3 STOR_T(3)
STOR 3  Meat and poultry 3 2,000e+01 * 2.000E+01 3 .- 3 STOR_T(4)
STOR ®  Fish 2 7.000e+00 * 7.000e+00 2 --- 2 STOR_T(S)
STOR *  Crustacea and mollusks * 7.000e+00 * 7.000€+00 ° -—- 3 STOR_T(6)
STOR *  well water * 1.000£+00 * 1.000E+00 * -— 3 STOR_T(7)
STOR *  surface water 2 1.000E+00 * 1.000€+00 3 -—- ? STOR_T(B)
STOR : Livestock fodder : 4.500€+01 : 4.500e+01 : -—- : STOR_T(9)
RO21 * Thickness of building foundation (m) * not used 3 1.500e-01 3 -— 3 FLOOR1
RO21 * Bulk _density of building foundation_ (g/cm**3) * not used 3 2.400e+00 3 -—- 3 DENSFL
RO21 * Tota] porosity of the cover material 3 not used 3 4,000e-01 3 -—- 3 TPCV
R0O21 3 Total porosity of the building foundation 3 not used 3 1.000e-01 * -—- 3 TPFL
RO21 2 volumetric water content of the cover material ? not used * 5.000E-02 3 - 3 PH20CV
RO21 * volumetric water content of the foundation 3 not used 2 3,000e-02 * --- 3 PH20FL
RO21 2 piffusion coefficient for radon gas (m/sec): 2 2 2 :
R021 ®  in cover material ® not used 3 2,000E-06 * -— * DIFCV
R021 2 in foundation material 3 not used 2 3,000e-07 2 --- 3 DIFFL
R021 * in contaminated zone soil 3 not used 32 2,000e-06 2 --- 2 DIFCZ
RO21 * Radon vertical dimension of mixing (m) 3 not used 3 2.000E+00 2 -—- 3 HMIX
rRO21 3 Average building air exchange rate (1/hr) ® not used 2 5.000e-01 2 --- 3 REXG
rRO21 3 He1? t of the building groom (m) 3 not used 3 2.500£+00 * --- 3 HRM
RO21 3 Building interior area factor 3 not used 2 0.000E+0Q ? - 3 FAL
RO21 3 Building depth below ground surface (m) 3 not used 3-1.000E+00 2 -—- * DMFL
RO21 ® Emanating power of Rn-222 gas 3 not used 3 2.500e-01 3 -—- 3 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not used : 1.500E-01 i -—- ; EMANA(2)
TITL ? Number of graphical time pomts 3 32 3 --- 3 -—- 3 NPTS
1RESRAD, Version 6.5 T« L1m1t 30 days 11/27/2011 09:09 Page 7
Summary : HB soil DCGL_Cs .
File C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD
Site-Specific Parameter Summary (continued)
. 3 User 3 3 .. _Used by RESRAD 3 Parameter

TITL 3 Maximum number of 1ntegrat1on points for dose 3 17 : -—- 3 - . 3 LYMAX

7 .
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summary of pathway Selections

__Pathway . User sele

1 -- external gamma active
2 -- ipnhalation (w/o radon)a active
3 -- plant ingestion active
4 -- meat 1ngest1on 3 active
5 -- milk ingestion 3 active
6 -- aguatic foods ? active
7 -- drinking water 3 active
8 -- soil ingestion 2 active
9 -- radon ¢ suppressed
iﬁ:ﬁiﬁttiiIIIIIIHHIitﬁttnﬁiiﬂttiiIﬁttﬁiti
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Summary : HB soil DCGL_Csl
File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\CS137 DCGL\HB SOIL DCGL._CS5137.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
AARAAAARARAAAARAAAAAARAAAARA
" Area: 30000.00 square meters Cs-137 1.000e+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:09 pPage 1
Probabilistic results summary : HB soil DCGL_Cs137

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL.CS137.RAD
Table of Contents
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Probabilistic results summary : HB soil DCGL_Cs137
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name . Distribution Parameters . . D
DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 76
7 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 .0705 2124 .56
10 HCSZ BOUNDED LOGNORMAL-N .362 1.59 . 0106 195
11 BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 .09 1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 .0905 0349 .594
18 HCUz(1) BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N 1.73 323 2.08 15.3
20 MLINH CONTINUOUS LINEAR 8 0 .000008  .0151 .000016  ,1365
00003 .8119 .00004 .9495 .00006 .9937 .000076  .9983 .0001 1
21 SHF3 UNIFORM .15 .95
22 DM TRIANGULAR [} .15 .6
23 Yv(l) TRUNCATED LOGNORMAL-N .56 .48 .001 999
24 WLAM TRIANGULAR 5.1 18 84
25 RWET(2) TRIANGULAR .06 .67 .95
26 DCACTC(1) TRUNCATED LOGNORMAL-N 6.1 2.33 .001 .999
27 DCACTU1(1) TRUNCATED LOGNORMAL-N 6.1 2,33 .001 .999
28 DCACTS(1) TRUNCATED LOGNORMAL-N 6.1 2.33 .001 .999
29 BBIO(S55,1) LOGNORMAL~N 7.6 7 . . .
TIf18f LIPRLRITTRLLLLI8F0008% TEafTTLLLRLAT8TL00000r SRR TTEaRtnsastdaitisafsastssafassifasss

1RESRAD, Version 6.5

probabilistic results summary
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

File :

T« Limit = 30 day

s 11/27/2011 09:09 Page 20

: HB soil DCGL_Cs137

peak of the mean dose (averaged over observations) at graphical times

Repetition
1

Time of peak mean dose

Years
0.000e+00

peak mean dose

mrem/yr
3.151e+00
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Eu-152 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:29 Page 1 .

Summary : HB soil DCGL_Eu-152 (
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD

Table of Contents

I: ture Sums and Single Radionuclide Guidelines
tﬁtitiitniiiﬁ:ﬁﬁItiiiiii TifEftitstIsEf s s fAATLLIRLE

Dose Conversion Factor (and Related) Parameter Surrmary 2
site-Specific Parameter Summary 3
summary of Pathway Selections .. 7
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Total Dose Components
Time = 0.000E+00 ..........c0uvan . 9
Time = 1.000E+00 .10
Time = 3.000E+00 11
Time = 1.000€+01 12
Time = 3.000E+01 13
Time = 1.000E+02 14
Time = 3.000€+02 15
Time = 1.000£+03 16
Dose/Source Ratios summed Over All Pathways 17
single Radionuclide Soil Guidelines ....... 17
Dose Per Nuclide Summed Over A1l Pathways . 18
Soil Concentration Per Nuclide ........... . .. 18
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Summary : HB soil DCGL_Eu-152
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 3 ® Current * Base *  Pparameter

Menu 3 Parameter 3 value# * case* 3 Name

A-1

2 pCF's for external ground radiation, (mrem/yr}/(pCi/g) 3 2 2
A-1 3 Eu-152 (Source: FGR 12) 3 7.006E+00 ® 7.006E+00 * DCF1( 1)
A-1 : Gd-152 (Source: FGR 12) : 0.000e+00 : 0.000e+00 : DCF1( 2)
B-1 2 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * Eu-152 3 2.210e-04 3 2.210e-04 * DCF2( 1)
B-1 : Gd-152 ; 2.430e-01 : 2.430e-01 : DCF2(  3)
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 * Eu-152 3 6.480E-06 * 6.480E-06 ® DCF3( 1)
D-1 : Gd-152 3 1.610e-04 : 1.610e-04 : DCF3( 3)

3

D-34 * rood transfer_factors: 2 3 3
D-34 * Eu-152 ' g'lant/soﬂ concentration ratio, dimensionless ¥ 2.500E-03 * 2.500£-03 ® RTF( 1,1)
D-34 ? Eu-152 eef/livestock-intake ratio, (pC1/k )/ (pCi/d) * 2.000e-03 ® 2.000e-03 ® RTF( 1,2)
D-?i: : Eu-152 , milk/livestock-intake ratio, (pCI/Lg/(pO/d) : 5.000e-05 : 5.000e-05 : RTF( 1,3)
be h
D-34 * Gd-152 . E]ant/soﬂ concentration ratio, dimensionless * 2.500e-03 * 2.500£-03 ® RTF( 3,1)
D-34 ?* Gd-152 eef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 3,2)
D-34 : Gd-152 ' mﬂk/'hvestock intake ratio, (pC1/Lg/(pC‘i/d) : 2.000e-05 : 2.000e-05 : RTF( 3,3)
D-5 2 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Eu-152 , fish * 5.000e+01 ® 5.000e+01 * BIOFAC( 1,1)
D-g : Eu-152 , crustacea and mollusks : 1.000£+03 : 1.000e+03 : BIOFAC( 1,2)
D-
D-S 3 Gd 152 s f1sh 3 2.500E+01 3 Z.SOOE+01 3 BIOFAC( 3 1)

tacea and mollus +03 2 +03 3 AC( 2)
IIIIIIﬁiiiiIﬁIﬁIiiII'.ttiiiIIﬁiﬁIIiIiiIIIﬁiﬁﬂIIIIIIiiiiiIﬁIiIiIIiiIIIIIiIﬁ]‘.Iiiiﬁiilitﬁttiitﬁi it

#ror DCFLl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : HB soil DCGL_Eu-152
File 1 C!\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\H8 SOIL DCGL_EU152.RAD
Site- Spec1f1c Parameter Summary
0 3 User 3 3 Used by RESRAD 3 parameter
Menu 3 Parameter @ Input * Default * (1f different from user input) 3 Name -

® Area of contaminated zone (m**2) * 3,000E+04 ° 1.000e+04 ® 3 AREA
Rgli 2 Thickness gf contaminated zgne (m) b p : %(8)(3)8988 : (2)8(0)8&88 : --- : THICKO
RO11 * Fraction of contamination that is submerge . E+ B E+ -—- SUBMFRACT
RO11 * Length parallel to aquifer flow (m) * 1.950e+02 ® 1.000e+02 3 - 3 LczraQ
Rgli ® Basic rad1at]|on dose 11fm1t (mregln/)er)) : (2)(5)(0)8E+g(1) : (3)888&8% : -—- z BRDL
RO11 3 Time since placement of material (yr . E+ . E+ -— TL
RO11 ®* Times for calculations (yr) * 1.000e+00 * 1.000e+00 3 -— 27(2)
RO11 * Times for calculations (yr) * 3,000€+00 * 3.000€+00 ° --- 2 7( 3)
RO11 2 Times for calculations (yr) 3 1.000E+01 ® 1.000e+01 2 - 2 1( 4)
RO11 2 Times for calculations (yr) * 3.000E+01 * 3.000e+01 3 - 2 T1(5)
RO11 2 Times for calculations (yr) 2 1.000e+02 * 1.000e+02 3 -—- 2 1( 6)
RO11 3 Times for calculations (yr) 2 3.000E+02 * 3.000E+02 ? --= 2 7( 7)
RO11 2 Times for calculations (yr) 3 1.000e+03 * 1.000e+03 3 - 3 7( 8)
RO11 3 Times for calculations (yr) 3 not used ? 0.000e+00 2 --~- 3T1(9)
RO11 2 Times for calculations (yr) : not used : 0.000E+00 : -—- : T(10)

3
R012 ? Initial pr1nc1pa'l radionuclide (pC1/g) Eu-152 3 1.000e+00 ® 0.000e+00 3 -—- 3 s1(1)
RO12 : Concentration in groundwater (pCi/L): Eu-152 : not used : 0.000E+00 : - ; wl( 1)
RO13 ? Cover depth (m) 3 0.000E+00 * 0.000E+00 3 -~ 3 COVERO
RO13 2 pensity of cover material (g/cm**3) 3 not used * 1.500£+00 3 - 3 DENSCV
RO13 * cover depth erosion raté (m/yr) 2 not used 2 1.000e-03 * - 3 vev
RO13 * pensity of contaminated zone (g/cm**3) 2 1.564E+00 3 1.500e+00 3 - 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 3 -—- ! yez
RO13 * Contaminated zone total porosity 3 4.100e-01 ® 4.000e-01 2 -—- 3 TPCZ
RO13 * Contaminated zone field capacity 3 9,500e-02 ? 2.000e-01 2 -~- 3 FCCz
RO13 * Contaminated zone hydraulic conduct1v1ty (m/yr) 2 3.900€+00 * 1.000E+01 ? -~ 3 HCCZ
RO13 * Contaminated zone b parameter 2 5.600E+00 * 5.300E+00 2 -~ 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3,040e+00 * 2,000e+00 3 -~ 3 WIND
RO13 ? Humidity in air (g/m**3) 3 not used * 8.000e+00 * -—- 3 HUMID
RO13 * Evapotranspiration coefficient ® 6,250E-01 % 5.000e-01 * -~ 3 EVAPTR
RO13 3 Prec1p1tat1on (m/yr) 2 9,100e-01 * 1.000E+00 * -—- 3 PRECIP
RO13 2 Irrigation (m/yr) 3 5.600E-01 * 2.000E-01 * -— % RI
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RO13 * Irrigation mode * overhead * overhead ?* --- 3 IDITCH
RO13 ¥ Runoff coefficient * 5.000e-01 * 2.000e-01 * - 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2,520E+07 * 1.000€+06 ? -—- 3 WAREA
RO13 ; Accuracy for water/soil computations : 1.000e-03 : 1.000E-03 ; --- 3 EPS

\ 3
RO14 ? pDensity of saturated zone (g/cm**3) 1 2 1.510£+00 2 1.500€+00 2 --- ® DENSAQ
R014 3 saturated zone total porosity . 3 4.300e-01 ® 4.000¢-01 ? -—- 3 TPSZ
RO14 * saturated zone effective porosity 2 3.420e-01 * 2.000e-01 2 - 3 EPSZ
R014 * saturated zone field capacity 3 8.800e-02 * 2.000e-01 * --- ? FCsz
R014 ? saturated zone hydraulic conductivity (m/yr) 3 2.880E+01 ® 1.000e+02 ? -—- 3 HCSZ
RO14 * saturated zone hydraulic gradient 3 2.000e-03 ® 2.000£-02 2 -—- 3 HGWT
RO14 * saturated zone b parameter * 7.100e+00 * 5.300E+00 * - 2 BSZ
R014 ? water table drop rate (m/yr 2 1.000e-03 * 1.000€-03 ? -— 3 VWT
RO14 ? well pump intake depth (m be]ow water table) 3 1.000E+01 ® 1.000E+01 ° -—- 3 DWIBWT
RO14 2 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 -—- 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500E+02 : -— : uw
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Summary : HB soil DCGL_Eu
File 2 C:\RESRAD_| FAMILY\RESRAD\S S\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD

Site-Specific Parameter Summary (continued)
: User 3 b Used by RESRAD 3 Pparameter
RO15 * Number of unsaturated zone strata 21 21 3 --- 3 NS
RO15 ? unsat. zone 1, thickness (m) 3 4,040€+00 ® 4,000E+00 3 -— 2 H(L)
RO15 ? uUnsat. zone 1, soil density (g/cm**3) 3 1.564E+00 ® 1,500E+00 ? -—- 3 DENSUZ(1)
RO15 2 unsat. zone 1, total porosity 3 4,100e-01 2 4,000e-01 2 -—- 3 TPUzZ(1)
RO15 * unsat. zone 1, effective porosity 3 3,150e-01 2 2,000e-01 3 -—- 3 EpUz(1)
RO15 ?* unsat. zone 1, field capacity 3 9.500e-02 * 2.000e-01 ® - 2 Fcuz(1)
RO15 ? unsat. zone 1, soil-specific b parameter 2 5.600E+00 * 5.300€+00 ? -—- ® BUz(1)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000E+01 : -—- : HCuzZ (1)
R0O16 3 Distribution coefficients for Eu-152 3 ® - 3 3
RO16 ?  Contaminated zone (cm**3/g) 3 7.220E+03 2-1.000€+00 ? —-—- ® pCNUCC( 1)
RO16 3 unsaturated zone 1 (cm**3/g) 3 8.250E+02 *-1.000E+00Q 2 --- 3 penucu( 1,1)
RO16 * Saturated zone (cm**3/g) ® 8.250e+02 *-1.000E+00 3 --= 3 peNUes( 1)
RO16 3  Leach rate (/yr) 3 0.000E+00 * 0.000e+0Q ® 1.842E-05 3 ALEACH( 1)
RO16 : solubility constant : 0.000E+00 : 0.000E+00 : not used : soLusk( 1)
RO16 3 Distribution coefficients for daughter Gd-152 3 3 3 3
RO16 *  Contaminated zone (cm**3 ? 8.250E+02 3-1,000E+00 3 --- 3 DCNUCC( 3)
R016 7  unsaturated zone 1 (cm**3/9) 3 8.250E+02 ®-1,000E+00 * -—- 3 pcNucu( 3,1)
RO16 *  saturated zone (cm**3/g) 3 8.250E+02 2-1.000E+00 2 --- 3 peNucs( 3)
RO16 *  Leach rate (/yr) 3 0.000€+00 * 0.000E+00 3 1.612E-04 3 ALEACH( 3)
RO16 : solubility constant : 0.000E+00 : 0.000£+00 : not used : SOLUBK( 3)
R017 3 Inhalation rate (m**3/yr) 3 8.400E+03 ° 8.400E+03 * --- 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) ® 1.000e-04 ® 1.000e-04 ® --- 3 MLINH
R017 ? Exposure duration 3 3.000e+01 * 3.000E+01 3 - 3 ED
RO17 * shielding factor, inhalation * 5.500E-01 * 4.000E~01 * --- * SHF3
RO17 * shielding factor, external gamma 3 3,980e-01 ®* 7.000e-01 * -—- 3 SHF1
R01? ? Fraction of time spent indoors 3 6.571e-01 ®* 5.000e-01 2 -—- 3 FIND
R017 2 Fraction of time spent outdoors (on site) 3 1.181E-01 * 2.500E-01 3 -— ® FOTD
RO17 2 shape factor flag, external gamma 3 1.000e+00 2 1.000E+00 3 >0 shows circular AREA 3 Fs
R017 2 Rradii of shaﬂ:e factor array (used if Fs = -1): 3 3 3 3
RO17 3  oOuter annu radius (m), ring 1: * not used * 5.000E+01 * - 3 RAD_SHAPE( 1)
RO17 2  outer annular radius (m), ring 2: * not used ? 7.071E+01 3 -— 3 RAD_SHAPE( 2)
RO17 2 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 * -—— 3 RAD_SHAPE( 4)
RO17 *  outer annular radius (m), ring 5: ® not used ? 0.000E+00 * -— 3 RAD_SHAPE( 5)
RO17 *  outer annular radius (m), ring 6: 3 not used * 0.000e+00Q * --- ¥ RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: * not used * 0.000E+00 ? ——- 3 RAD_SHAPE( 7)
RO17 3 outer annular radius (m), ring 8: 3 not used 2 0.000E+00 * -—- 3 RAD_SHAPE( 8)
RO17 2 outer annular radius (m), ring 9: 3 not used 2 0.000E+00 ? ——- 3 RAD_SHAPE( 9)
RO17 *  outer annular radius (m), ring 10: 3 not used ?* 0.000E+Q0 ? —-- 3 RAD_SHAPE(10)
RO17 3 outer annular radius (m), ring 1l1: 3 not used ? 0.000E+00 ? -—- 3 RAD_SHAPE(1l)
R017 : outer annular radius (m), ring 12: : not used : 0.000E+00 : -— : RAD_SHAPE(12)
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Summary : HB soil DCGL_Eu~152
File ! C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD
site-Specific Parameter Summary (connnued)

0 3 : User . _Used by RESRAD 3 parameter
RO17 * Fractions of annular areas within AREA: s s 3 3
RO17 * Ring 1 ® not used * 1.000E+00 * -—- 3 FRACA( 1)
RO17 *  Ring 2 3 not used 3 2.732e-01 3 -—= 3 FRACA( 2)
R0O17 * Ring 3 ® not used 2 0.000E+00 2 - 3 FRACA( 3)
R017 * Ring 4 ? not used 2 0.000E+00 * .- 2 FRACA( 4)
RO17 * Ring 5 ® not used 2 0.000e+00 ? -—— ? FRACA( 5)
RO17 * Ring 6 ' * not used * 0.000E+00 ? -—- ® FRACA( 6)
RO17 * Ring 7 ® not used 2 0.000E+0Q 2 -—- ? FRACA( 7)
RO17 * Ring 8 3 not used * 0.000£+00 ? --- 2 FRACA§ 8)
RO17 * Ring 9 3 not used 3 0,000E+00 3 --- 3 FRACA( 9)
RO17 * Ring 10 3 not used 2 0.000E+00 ? -—- 3 FRACA(10)
RO17 * Ring 11 3 not used 2 0,000£+00 ? --- 7 FRACA(11)
RO17 z Ring 12 : not used : 0.000E+00 : --- : FRACA(12)
RO18 * Fruits, vegetables and grain consumpnon (kg/yr) * 1.120E+02 ® 1.600E+02 3 -—- 3 pIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.4006+01 3 -—= S DIET(2)
RO18 * Milk consumption (L/yrg 3 2.330e+02 ¥ 9.200e+01 ® --- 3 DIET(3)
RO18 ? Meat and poultry consumption (kg/yr) * 6.510e+01 * 6.300E+01 * - * DIET(4)
RO18 * Fish consumpvion (kg/y rg 3 2.060e+01 ¥ 5,400E+00 3 -— 3 DIET(S)
RO18 * Other seafood consumption (kg/yr) 3 9,000E-01 * 9.000e-01 ? -—- 2 DIET(6)
RO18 * Soil ingestion rate (g/yr) * 1.826E+01 * 3.650E+01 * -— 3 soIL
RO18 2 Dr1nk1ng water intake (L/yr) 3 4,785€+02 ® 5,100E+02 ? -— 3 DWI
RO18 ? Contamination fraction of drinking water ® 1.000E+00 * 1.000€+00 * - - 2 FOW
RO18 * Contamination fraction of household water * not used * 1.000E+00 * -—- 3 FHHW
RO18 ? Contamination fraction of livestock water 3 1.000€+00 * 1.000E+00 * -— 2 FLW
RO18 * Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 * - ? FIRW
RO18 * Contamination fraction of aguatic food ® 1.000E+00 * 5,000e-01 2 - * FRY
RO18 2 Contamination fraction of plant food 3 1.000E+00 3-1 3 - ? FPLANT
RO18 * Contamination fraction of meat 3 1.000E+00 3-1 3 --- ® FMEAT
RO18 : Contamination fraction of milk : 1.000€+00 :-1 : --- : FMILK
RO19 ? Livestock fodder intake for meat (kg/day) * 2.710e+01 * 6.800e+01 * -—- ® LFIS
RO19 ? Livestock fodder intake for milk (kg/day) ? 6.320e+01 ® 5.500E+01 * -—= ® LFI6
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RO19 3 Livestock water intake for meat (L/day) s 5,060E+01 * 5.000e+01 ? --- 3 WIS
RO19 ® Livestock water intake for milk (L/day) 3 6.000e+01 * 1.600E+02 * - 3 LWIG
RO19 * Livestock soil intake (kg/day) s 5,000e-01 * 5.000e-01 * —-- ? ST
R019 ® Mass loading_for foliar deposition (g/m**3) s 4.000E-04 * 1.000E-04 * - 3 MLFD
RO19 ® pepth of soil mixing layer (m) ® 2,300e-01 * 1.500e-01 2 - 3 DM
RO19 2 Depth of roots gm) s 2.150E+00 ® 9.000e-01 3 - 3 DROOT
RO19 °? Drinkin? water fraction from ground water 3 1.000e+00 * 1.000E+00 2 - 3 FGWDW
RO19 ? Household water fraction from ground water 3 not used 3 1.000e+00 ? -—- 3 FGWHH
RO19 * Livestock water fraction from ground water ® 1.000E+00 ? 1.000£+00 3 -- 3 FGWLW
RO19 : Irrigation fraction from ground water : 1.000e+00 : 1.000E+00 : ——- : FGWIR
R198 * wet weight crop yield for Non-Leafy (kg/m**2) 2 1,750E+00 ?* 7.000e-01 * -—- 3 vw(l)
R19B * wet weight crop yield for Leafy kg/m**2) 3 2.8896+00 * 1.500E+00 * ~—- 2 vW(2)
R19B ? wet weight crop yield for Fodder (kg/m**2) 3 1,887€+00 * 1.100E+00 ? --- 3 wi(3)
R198 * Growing Season for Non-Leafy (years) 2 2,460E-01 ® 1.700e-01 ® -—- 3 TE(1)
R198B * Growing Season for Leafy (years) 3 1,230e-01 * 2.500e-01 3 -— T TE(2)
R198 ? Growing Season for Fodder (years) 2 8,200e-02 * 8.000e-02 ? -—- 3 TE(3)
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summary : H8 soil DCGL_Eu-152
File H C:\RESRAD_FAMILY\RESRAD\G.S\USERFILES\EUlSZ DCGL\HB SOIL DCGL_EU152.RAD

site-specific Parameter Summary (continued)
0 s *  uyser 2 used by RESRAD 3 Pparameter
Menu ? Parameter 3 1nput 3 pefault ? (If different from user inpuy) °* Name

AAAAAAAAAAAAAAA 2 AAAAAAAAAAAAAAABAAAAAAALA
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used by RESRAD
pefault ?* (If different from u

AAMAAAAAAAAAAAAAAAAAAAAAAAA

(I I IR R A il

3

ser input) ?

AAAAAAAAAASAAAAAAALARAAAAA

TIV(1)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RORY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
clacz
CSOTL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAT
DMFL
EMANA(1)
EMANA(2)

NPTS

Parameter
Name

3 Maximum number of inte%ration points
fitif1iit It

TITL
tifttsitetiriatfsiseses 11i11t

summary of Pathway Selections

1 external gamma active

2 -- inhalation (w/o radon)? active

3 -- plant ingestion 3 active

4 -- meat ingestion 3 active

5 -- milk ingestion 3 active

6 -- aquatic foods 2 active

7 -- drinking water s active

8 -- soil ingestion * active

9 -- radon s suppressed

Find peak pathway doses 3 active
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Summary : HB soil DCGL_Eu-152
File H C:\RESRAD_FAMILY\RESRAD\S.S\USERFILES\EUISZ DCGL\HB SOIL DCGL_EU152.RAD

co

_Zone Dimensions

Initial Soil Concentrations, pCi/g

R198 ® Translocation Factor for Non-Leafy 3 1,000e-01 * 1.000e-01 2
R198 ?* Translocation Factor for Leafy 3 1,000e+00 * 1.000E+00 *
R198 ® Translocation Factor for Fodder 3 1,000E+00 * 1.000E+00 2
R19B ®* Dry Folijar Interception Fraction for Non-Leafy * 3.500E-01 ? 2.500E-01 @
R19B ® Dry Foliar Interception Fraction for Leafy a 3,500e-01 3 2.500e-01 2
R198 * Dry Foliar Interception Fraction for Fodder 2 3,500E-01 3 2.500e-01 2
R19B * wet Foliar Interception Fraction for Non-Leafy 32 3.500e-01 * 2.500E-01 2
R198 ° wet Foliar Interception Fraction for Leafy 3 5,800E-01 * 2.500e-01 @
R198 ? wet Foliar Interception Fraction for Fodder 2 3,500e-01 * 2.500€-01 ?
R198 : weathering Removal Constant for vegetation : 3.300E+01 : 2.000£+01 :
Cc14 3 C-12 concentration in water (g/cm**3) 3 pot used * 2.000e-05 2
C14 3 C-12 concentration in contaminated soil (9/9) * not used 3 3.000e-02 ?
C14 * Fraction of vegetation carbon from soil 3 not used ? 2.000E-02
C14 *® Fraction of vegetation carbon from air 3 pot used * 9.800E-01
C14 * c-14 evasion layer thickness in_soil (m) 2 not used 3 3.000e-01 ?
C14 * C-14 evasion flux rate from soil (1/sec) * not used ? 7.000€-07 2
Cl4 * C-12 evasion flux rate from soil (1/sec) 3 not used ? 1.000E-10 3
C14 *® Fraction of grain in beef cattle feed * npot used 3 8.000E-01 *?
Cl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 :
STOR ® Storage times of contaminated foodstuffs (days): ?* 3 3
STOR ®  Fruits, non-leafy vegetables, and grain 2 1,400e+01 * 1,400e+01 ?
STOR * Leafy vegetables 3 1,.000E+00 3 1.000£+00 2
STOR * Milk 3 1.000eE+00 * 1.000E+00 *
STOR * Meat and poultry 3 2.000e+01 * 2.000E+01 ?
STOR *  Fish 2 7,000E+00 ® 7.000€+00 *
STOR *  Crustacea and mollusks 2 7,000E+00 ® 7.000E+00 *
STOR * well water 3 1.000E+00 * 1.000E+00 *
STOR 3  surface water 3 1.000E+00 * 1.000€+00 *
STOR : Livestock fodder : 4.500e+01 ; 4.500E+01 ;
RO21 * Thickness of buﬂd'ing foundation (m) ® not used 2 1.500e-01 3
R021 * Bulk density of building foundation_(g/cm**3) = 2 not used ? 2.400E+00 ?
ROZ1 ® Total porosity of the cover material 3 not used 3 4.000e-01 2
RO21 * Total porosity of the buﬂd'ing foundation 2 not used ? 1.000e-01 2
RO21 * Volumetric water content of the cover material 2 not used 2 5,000e-02 ®
RO21 ? volumetric water content of the foundation 3 not used * 3.000E-02 ?
RO21 * Diffusion coefficient for radon gas (m/sec): 3 2 3
RO21 ® in cover material * not used * 2.000E-06 ?
RO21 * in foundation material 3 pot used 3 3.000E-07 ?
R021 * in contaminated zone soil * not used * 2.000E-06 2
RO21 ? Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 3
RO21 * Average building air exchange rate (1/hr) 3 not used 3 5.000E-01 2
RO21 3 Hei?ht of the bailding (room) (m) 3 not used * 2.500e+00 2
RO21 ? Building interior_area factor * not used * 0.000E+00 ?
R021 * Building depth below ground surface (m) 2 not used 3*-1,000e+00 3
RO21 ? Emanating power of Rn-222 gas 3 not used ? 2.500E-01 3
RO21 : Emanating power of Rn-220 gas : not used : 1.500e-01 :
TITL ® Number of graphical time points 2 32 a -—- 2
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Summary : HB soil DCGL_Eu-152
File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD
Site-Specific Parameter Summary (continued)
0 2 3 uyser 2
Menu 2 parameter 3 Input *
AAAAAA KRR A A AR A A A AR A AAAARAAAASAAAAAARASAAAAAAABAAAAAARAAAA,
TITL ® Maximum number of integration points for dose 3 17 2 3

E

LYMAX

for risk 3 1 3 ——= 3 _— 3 KYMAX
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Area: 30000.00 sguare meters Eu~152 1.000E+00
Thickness: 1.83 meters
Cover Depth: 0.00 meters
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probabilistic results summary B soil DC GL_Eu-152
File : C:\RESRAD_| FAMILY\RESRAD\G 5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD
art VI: Uncertainty Analysis
1ittIIttiitItiiiIiititIIiiit
ORESRAD Uncertainty Analysis Results
Probabilistic Input ............. Cerrsarerieennas s 2
Total DOSE ..uvevvvrenrirnecannnns Cereetnaiaaraaans ves 3
Total Risk ..... T S Ve 4
Dose vs Pathway: Ground EXTErnal «oovnnrrrnnnnnnn .. 5
Dose vs Pathway: Inhalation (w/o Radon) ..... erenan 6
Dose vs Pathway: Radon (water Ind.) ............. Ve 7
Dose vs Pathway: Plant (water Ind.) ......c...unn 8
Dose vs Pathway: Meat (water Ind.) .........cec. 9
Dose vs Pathway: Milk (wWater Ind.) ..........covuen 10
Dose vs Pathway: Soil INGeStion .....ceoviinnaiinnaas 11
Dose vs Pathway: Wwater Ingestion ... 12
Dose vs Pathway: Fish Ingestion .............ccu.. . 13
Dose vs Pathway: Radon (Water Dep.) ....... Ceereeaans 14
Dose vs Pathway: Plant (Water Dep.} .-...ccenessennes 15
Dose vs Pathway: Meat (water Dep.) ....... Crerasans 16
Dose_vs Pathwag Milk (water Dep.) .. Cereenaes 17
Cumulative Probability Summary.........coveenenneenns 18
summary of dose at graphical times, rept1t1on 1..... 19
Peak of the mean dose at graphical t1mes..... ........ 20
Correlation and Regression coeff1c1ents Gif any)..... 21
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Probabilistic results summary : HB 5011 DCGL_Eu-152
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name Parameters
AAAAAA
1 THICKO UNIFORM .15 3.51
2 DENSCZ BOUNDED NORMAL 1.5635 .2385 . 827 3
3 TPCZ BOUNDED NORMAL .41 .09 1319 6881
4 HCCZ BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
S BCZ BOUNDED LOGNORMAL-N  1.73 .323 08 .3
6 EVAPTR UNIFORM .5 .75
7 RI UNIFORM .36 .76
8 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
9 TPSZ BOUNDED NORMAL 43 699 .214 .646
10 EPSZ BOUNDED NORMAL .342 0705 124 .56
11 HCSZ BOUNDED LOGNORMAL-N  .362 1.59 .0106 195
12 BSZ BOUNDED LOGNORMAL-N  1.96 265 3.02 15.5
13 DWIBWT TRIANGULAR 6 10 30
14 uw UNIFORM 1173 1973
15 H(1) UNIFORM 0 8.08
16 DENSUZ(1) BOUNDED NORMAL 1.5635 2385 . 827. .3
17 TPUZ(1) BOUNDED NORMAL 41 9 L1319 6881
18 EPUZ(1) BOUNDED NORMAL .315 0905 .0349 594
19 HCuzZ(1) BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
20 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
21 MLINH CONTINUOUS LINEAR 8 0 .000008  .0151 .000016  .1365
00003 .8119 00004 .9495 .00006 .9937 .000076  .9983 .000 1
22 SHF3 UNIFORM .15 .95
23 DM TRIANGULAR .15 .6
24 DROOT UNIFORM .3 4
25 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 .001 .999
26 WLAM TRIANGULAR 5.1 18 84
27 RWET(2) TRIANGULAR .06 .67 .95
28 DCACTU1(1) TRUNCATED LOGNORMAL~N 6.72 3.22 .001 .999
29 DCACTS (1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
30 DCACTC(3) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
31 DCACTU1(3) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
32 DCACTS(3) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
33 BRTF(63,1) TRUNCATED LOGNORMAL-N -6.21 1.1 .001 . 999
34 BRTF(63,2) TRUNCATED LOGNORMAL-N -6.21 1 .001 .999
35 BRTF(63,3) TRUNCATED LOGNORMAL-N -9,72 .9 .001 .999
36 BBIO(63,1) LOGNORMAL-N 3.9 1.1
37 BRTF(64,1) TRUNCATED LOGNORMAL-N -6.21 1.1 .001 .999
38 BRTF(64,2) TRUNCATED LOGNORMAL-N -6.21 1 .001 .999
39 BRTF(64,3) TRUNCATED LOGNORMAL-N —9 72 9 .001 .999

40 8BIO(64,1) LOGNORMAL -N
tiitt trtrftrititrrreesieaes ftifTftittiftisifieee

1RESRAD, Version 6.5
Probabilistic results summary
File : C:\RESRAD_| FAMILV\RESRAD\G S5\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD

Peak of the mean dose (averaged over observations) at graphical times

Time of peak mean dose

Repetitiol

n

1

T« L1m1t = 30 _day

Years
0.000E+00

HB soil DC

GL_Eu-152

Peak mean dose
mrem/yr
2.475e+00
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Summary : HB soil DCGL_Eu-154
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLS Plus FGR 12 & FGR 11

0 3 - ® Current * Base 3  Pparameter
Menu 3 Parameter 3 value# 3* Case* ? Name
A-1 2 bCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 2
A-1 : Eu-154  (Source: FGR 12) : 7.67BE+00 : 7.678€+00 : DCF1( 1)
B-1 2 Dose conversion factors for inhalation, mrem/pCi: 3 3 *
B-1 ; Eu-154 : 2.860e-04 : 2.860E-04 : DCF2( 1)
D-1 2 Dose conversion factors for ingestion, mrem/pCi: 3 3 2
D-1 : Eu-154 : 9.550E-06 : 9.550E-06 : DCF3( 1)
D-34 3 Food transfer_factors: 3 3 2
D-34 * Eu-154 . g lant/soil concentration ratio, dimensionless 3 2,500e-03 * 2,500e-03 * RTF( 1,1)
D-34 3 Eu-154 eef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 2.000e-03 * 2.000e-03 ® RTF( 1,2)
D-34 : Eu-154 ' m1'|k/11vestock ~intake ratio, (pCi/L)/(pCi/d) ; 5.000E-05 ‘; 5.000E-05 : RTF( 1,3)
D-5 * Bioaccumulation factors, fresh water, L/kg: 3 2 3
D-S # Eu—154 , fis 3 5 000E+01 : 5.000E+01 : BIOFAcg %,%g

acea and 1
HIIII11IIiitﬁiﬁitﬁitniittiiﬁtiiﬁtiitﬁﬁtiﬂIIﬁﬁIItitIIiItIIittIiﬁﬁiIttIIIﬁﬁIiIIIiHIIIIﬁﬁI
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributiol
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Summary : HB soil DCGL_Eu-154
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD

Site-~Specific Parameter Summary
3 3 yser 3 3 Used by RESRAD *  Pparameter

Menu ? Parameter 2 Input_* pefault 2 (1f different from user input) ? Name

3 area of contaminated zone (m**2) 3 3.000e+04 * 1.000E+04 3 3
RO11 * Thickness of contaminated zone (m) 2 1.830e+00 * 2.000E+00 * --- 3 THICKO
RO11 * Fraction of_contamination that is submerged 3 0.000e+00 * 0.000E+00 * -—= 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m 3 1.950e+02 2 1.000E+02 * -—= 3 LCzPAQ
RO11 * Basic radiation dose limit (mrem/yr) ® 2.500e+01 * 3.000E+01 3 - 3 BRDL
RO11 2 Time since placement of mater\a'l (yr) ® 0.000E+00 * 0.000E+00 * --= 371
RO11 2 Times for calculations (yr) % 1,000E+00 * 1.000E+00 3 --- 2 7( 2)
RO11 * Times for calculations (yr) 3 3.000E+00 3 3.000E+00 3 - 3 7(C 3)
RO11 ® Times for calculations (yr) 3 1.000e+01 * 1.000€+01 °® - 2 7( 4)
RO11 2 Times for calculations (yr) 3 3,000e+01 3 3.000e+01 2 —— 3 7(5)
RO11l 2 Times for calculations (yr) * 1.000e+02 ® 1.000e+02 2 -— 2 T( 6)
RO11 * Times for calculations (yr) * 3,000e+02 * 3.000e+02 * -~ 217
RO1l 2 Times for calculations (yr) 3 1.000E+03 ® 1.000e+03 3 -~ 2 71( 8)
RO11l 2 Times for calculations (yr) * not used 2 0.00Qe+00 3 -—= 2 7(9)
RO11 : Times for calculations (yr) : not used : 0.000€+00 : -—~ : T(10)
RO12 2 Initial principal radionuclide (pCi/g): Eu-154 * 1.000E+00 * 0.000E+00 * -~ 3 51(1)
R012 : Concentration in groundwater (pCi/L): Eu-154 : not used : 0.000E+00 : -~ : wi( 1)
RO13 * Cover depth (m) ® 0.000E+00 ® 0.000E+00 2 - 3 COVERO
RO13 ® pensity of cover material (g/cm**3) 3 not used 3 1,500E+00 3 —-- 3 DENSCV
RO13 2 Cover depth erosion rate (m/yr) ® not used 3 1.000e-03 2 - 3
RO13 ? Density of contaminated zone (g/cm**3) 3 1.564E+00 * 1.500E+00 * -— 3 DENSCZ
RO13 ? Contaminated zone erosion rate (m/yr) 3 2.200e-03 ? 1.000E-03 3 -— 3 vCz
RO13 * Contaminated zone total porosity * 4,100e-01 ® 4,000e-01 * -— 3 TPCZ
RO13 ? Contaminated zone field capacity 3 9,500e-02 * 2,000e-01 ® -—- 3 FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900£+00 * 1.000E+01 * - 3 HCCz
R013 2 Contaminated zone b parameter * 5.600E+00 2 5.300€+00 3 -—- 3 BCZ
RO13 ?* Average annual wind speed (m/sec) 3 3.040E+00 * 2,000e+00 * -— 3 WIND
R013 ? Humidity in air (g/m**3 3 nhot used * 8.000E+00 ?* -—- 3 HUMID
RO13 * Evapotranspiration coeff1c1ent 3 6.250E-01 * 5.000E-01 3 --- 3 EVAPTR
RO13 * Precipitation (m/yr) 3 9,100e-01 * 1.000E+00 3 -— 3 PRECIP
RO13 * Irrigation (m/yr) 3 5.600e-01 * 2.000E-01 ® -—- 3 RI
RO13 * Irrigation mode 3 gverhead *? overhead ? --- 3 IDITCH
RO13 ?* Runoff coefficient 3 5,000e-01 * 2,000E-01 2 --- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2,520E+07 * 1.000€+06 * - ® WAREA
RO13 Z Accuracy for water/soil computations : 1.000E-03 : 1.000e-03 : --- : EPS
RO14 * pensity of saturated zone (g/cm**3) * 1.5106+00 * 1.500e+00 * - 3 DENSAQ
RO14 * Saturated zone total porosity * 4,.300E-01 * 4.000e-01 3 --- 3 TpSZ
RO14 * saturated zone effective porosity 3 3,420E-~01 ® 2,.000E-01 * -— 3 EpSz
R014 * saturated zone field capacity 3 8.800e~02 * 2.000e-01 * - 3 FCSZ
RO14 * Saturated zone hydraulic conductwny (m/yr) 3 2.880E+01 ® 1.000E+02 * -—- ? HCsz
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R014 * Saturated zone hydraulic gradient 2 2.000e-03 3 2,000E-02 2 -— 2 HGWT
R014 3 Saturated zone b parameter 3 7.100e+00 * 5.300E+00 ? -—- 3 BSZ
RO14 * water table drop rate (m/yr) 2 1,000e-03 * 1.000e-03 ® -—- 3 VT
R014 ® well pump intake depth (m be1ow water table) ? 1.000e+01 * 1.000E+01 ® -— 3 DwIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) 2 ND 2 ND 3 --- ® MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2,500€+02 : -—- 3 uw

3 .
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 09:50 Ppage 4
Summary : HB soil DCGL_Eu-154
File 1 C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\EU154 DCGL\HMB SOIL DCGL_EU154.RAD

Site-Specific Parameter Summary (connnued)
3 3 Use 3 ___Used by RESRAD : pParameter

unsaturated zone strata

Number o 1 1 - NS
* Unsat. zone 1, thickness (m 3 4.040e+00 * 4.000E+00 ? -—- 2 H(1)
® Unsat. zone 1, soil_density (g/cm**3) 2 1.564€+00 * 1.500£+00 3 —-—- ® DENSUZ(1)
® unsat. zone 1, total porosity * 4,100E-01 * 4,000E-01 3 --= * TPUZ(1)
* Unsat. zone 1, effective porosity 3 3.150e-01 ® 2.000e-01 3 --- * gpuz(l)
* unsat. zone 1, field capacity 2 9,500e-02 * 2,000e-01 2 -— * FCuz(l)
? unsat. zone 1, soil- sqec‘nﬁc b parameter 2 5.600E+00 * 5,300E+00 2 - * Buz(1)
: Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000e+01 : -—- : HCUZ (1)
2 pistribution coefficients for Eu-154 3 2 3 3
*  Contaminated zone (cm**3 3 B.250E+02 2-1,000E+00 * -—= 3 DCNUCC( 1)
*  Unsaturated zone 1 (cm**ﬁg) * 8.250E+02 *-1,000e+00 3 —-- * peNucu( 1,1)
3 Saturated zone (cm**3/g) 3 8.250E+02 2-1,000E+00 3 -~ 3 DCNUCS( 1)
*  Leach rate (/yr) * 0.000e+00 ® 0.000e+00 * 1.612E-04 3 ALEACH( 1)
; solubility constant : 0.000e+00 : 0.000E+00.: not used : SOLUBK({ 1)
3 Inhalation rate (m**3/yr) ® 8.400€+03 2 8.400e+03 2 -— 3 INHALR
* Mass loading for inhalation (g/m**3) * 1.000e-04 ® 1.000e-04 3 -~ 3 MLINH
3 Exposure duration * 3,000e+01 * 3.000e+01 3 -~ 3 ED
* shielding factor, inhalation * 5.500e-01 ® 4.000e-01 2 -—~ 3 SHF3
? shielding factor, external gamma # 3.980e-01 ® 7,000e-01 3 -~ 3 SHF1
? Fraction of time spent indoors ? 6.571e-01 * 5.000e-01 @ - ® FIND
® Fraction of time spent outdoors (on site) ? 1.181e-01 ® 2.500e-01 ® - 3 FOTD
3 shape factor flag, external gamma * 1.000e+00 * 1.000e+00 ® >0 shows circular AREA 3 FS
? Radii of sha[lae factor array {(used if Fs = -1): 2 3 3 3
3 Quter annu radius (m), ring 1: ® not used 3* 5.000E+01 2 - ® RAD_SHAPE( 1)
® Outer annular radius (m), ring 2: 2 not used 3* 7.071e+01 3 -—- 3 RAD_SHAPE( 2)
*  outer annular radius (m), ring 3:- * not used * 0Q.000E+00 * --- 3 RAD_SHAPE( 3)
3 Outer annular radius (m), r1ng 4: 3 not used 3 0.000e+00 * -— 3 RAD_SHAPE( 4)
*  Outer annular radius (m), ring 5: * not used 2 0,000e+00 3 - 3 RAD_SHAPE( 5)
3 Outer annular radius (m), ring 6: * not used ?* 0.000E+00 3 -— 3 RAD_SHAPE( 6)
* outer annular radius (m), ring 7: * not used 3 0.000e+00 * -—- * RAD_SHAPE( 7)
*  oOuter annular radius (m), ring 8: * not used 3 0.000E+00 2 -—- * RAD_SHAPE( 8)
*  outer annular radius (m), ring 9: * not used 3 0.000e+00 3 -—- * RAD_SHAPE( 9)
?  outer annular radius (m), ring 10: * not used * 0.000e+00 * --- 2 RAD_SHAPE(10)
*  outer annular radius (m), ring 11: * not used 3 0.000£+00 3 ——- ® RAD_SHAPE(11)
: outer annular radius (m), ring 12: : not used : 0.000e+00 : —-- : RAD_SHAPE(12)
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Summary : HB soil DCGL_Eu-154
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD

Site-Specific parameter Summary (continued)
3 3 user 3 3 Used by RESRAD
3 3 3 f diff f

Parameter

wet weight crop yield for Fodder (kg/m**Z)
Growing Season for Non-Leafy (years)

Growing Season for Leafy (years) 1.230e-01
R198B 3 Growing Season for Fodder (years) 8.200E-02

1.887e+00
2.460E-01

3 Ring 1 3 not used * 1.000e+00 3 3 FRACA( 1)
3 Ring 2 3 not used *® 2.732e-01 ? ? FRACA( 2)
3 Ring 3 2 not used * 0.000e+00 3 3 FRACA( 3)
3 Ring 4 ? not used 3* 0.000e+00 3 2 FRACA( 4)
3 Ring 5 3 not used ? 0.000e+00 3 3 FRACA( 5)
3 Ring 6 3 not used 2 0.000e+00 3 3 FRACA( 6)
*  Ring 7 ® not used * 0.000E+0Q 3 3 FRACA( 7)
* Ring 8 * not used 2 0.000E+00 * 3 FRACA( 8)
3 Ring 9 2 not used * 0.000E+00Q * 3 FRACA
*  Ring 10 ® not used 2 0,000e+00 3 3 FRACA(10)
RO17 *  Ring 11 * not used 2 0.000E+00 3 ® FRACA(11)
RO17 ; Ring 12 : not used : 0.000E+00 : -~ : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120E+02 * 1.600E+02 3 * pIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400e+01 * 3 DIET(2)
RO18 * Milk consumption (L/yr;’ * 2.330e+02 ® 9.200e+01 3 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) 3 6.510E+01 * 6.300E+01 * * DIET(4)
RO18 * Fish consumption (kg/yrg * 2.060E+01 ® 5.400e+00 2 3 prev(s)
RO18 * other seafood consumption (kg/yr) 3 9,000e-01 * 9.000e-01 3 * DIET(6)
RO18 2 soil ingestion rate (g/yr) 3 1.826e+01 * 3.650E+01 ? 3 SOIL
RO18 2 prinking water intake (L/yr) 3 4.785€e+02 3 5.100E+02 * ? pwl
RO18 ? Contamination fraction of drinking water 3 1,000E+00 * 1.000e+00 3 > FDW
RO18 * Contamination fraction of household water * not used 2 1.000E+00 * 3 FHHwW
RO18 * Contamination fraction of Tivestock water * 1.000e+00 * 1.000e+00 * ? FLW
RO18 2 contamination fraction of irrigation water * 1.000e+00 * 1.000£+00 * 3 FIRW
R0O18 * Contamination fraction of aguatic food * 1.000E+00 * 5.000e-01 * 3 FRY
RO18 * Contamination fraction of plant food 3 1.000e+00 3-1 . 3 * FPLANT
RO18 * Contamination fraction of meat 3 1.000E+00 3-1 2 3 EMEAT
RO18 : Contamination fraction of milk : 1.000€+00 ;—1 : : FMILK
R019 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 ® 3 LFIS
R0O19 * Livestock fodder intake for milk (kg/day) 3 6.320E+01 * 5.500e+01 * 3 LFI6
R019 * Livestock water intake for meat (L/day) * 5.060E+01 ® 5.000E+01 3 3 LwIS
RO19 * Livestock water intake for milk (L/day) 3 6.000e+01 * 1.600E+02 3 3 w16
R019 * Livestock soil intake (kg/da y) 3 5.000E-01 ® 5.000e-01 * 3 LsI
RO19 ? Mass loading for foliar epos'inon (g/m**3) 3 4.000e-04 * 1.000e-04 * 3 MLFD
R019 * Depth of soil mixing layer (m) * 2.300E-01 * 1,.500e-01 * * DM
R019 * Depth of roots (m) 3 2.150E+00 ® 9.000£-01 3 3 DROQT
RO19 3 Dr1nk1n? water fraction from ground water * 1.000£+00 * 1.000E+00 * * FGWDW
RO19 * Household water fraction from ground water ® not used * 1.000£+00 ? 2 FGWHH
RO19 * Livestock water fraction from ground water ® 1.000e+00 * 1.000E+00 * 3 FGWLW
RO19 2 Irrigation fraction from ground water : 1.000E+00 : 1.000E+00 : : FGWIR
3
R19B * wet weight crop yield for Non-Leafy (kg/m**2) 3 1,750E+00 * 7.000e-01 3 * yw(l)
R198 : wet weight crop yield for Leafy (kg/m**2) : 2.889e+00 : %.SOOE+00 i : wi(2)
3 3 32 3 )
2 3 3 %: a E]
3 3 3 8_ 3 T
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Summary : HB soil DCGL_Eu-154

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD

Site-Specific Parameter Summary (connnued)
3 : ! User

Used by RESRAD 3  parameter

R198 ? Translocation Factor for

Non-Leafy 1.000€e-01 ® 1.000E-01 ® TIv(l)
R198 ?® Translocation Factor for Leafy 2 1,.000e+00 * 1.000e+00 * ——- 3 TIV(2)
R19B ® Translocation Factor for Fodder 2 1.000e+00 ®* 1.000E+00 3 -—- ? TIV(3)
R198 ? Dry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500e-01 3 -—- 3 RDRY(1)
R198B ? Dry Foliar Interception Fraction for Leafy 3 3.500e-01 2 2,500E-01 ® --- 3 RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder 3 3.500e-01 ® 2.500e-01 * -—-- 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 3 2.500e-01 ® -—- 3 RWET(1)
R198 ? wet Foliar Interception Fraction for Leafy 3 5.800e-01 ® 2.500e-01 * - 3 RWET(2)
R198 * wet Foliar Interception Fraction for Fodder 3 3.500e-01 ® 2.500e-01 3 .—— 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300E+01 : 2,000E+01 : ——- : WLAM
Cl4 2 ¢-12 concentration in water (g/cm**3) * not used * 2,000E-05 * m-- 3 C12wTR
€14 * C-12 concentration in contaminated soil (g9/9) ® not used * 3,000e-02 3 -—- ® cl2cz
Cl4 3 fFraction of vegetation carbon from soil 3 not used 3* 2,000e-02 ? -—- ® CSOIL
€14 *® fraction of vegetation carbon from air * not used * 9,800E-01 3 --- 3 CAIR
Cl4 * C-14 evasion layer thickness in_soil (m) * not used * 3,000e-01 3 -—- * pMC
€14 *® C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 * - 3 EVSN
Cl4 * c-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10 * - 3 REVSN
C14 ? Fraction of grain in beef cattle feed * not used 3 8,000e-01 2 ~—- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : ~—- : AVFG5
STOR ? Storage times of contaminated foodstuffs (days): @ 3 a 3
STOR *  Fruits, non-leafy vegetables, and grain * 1.400e+01 ® 1.400e+01 ? ~—- 3 STOR_T(1)
STOR ? Leafy vegetablés 3 1.000e+00 * 1.000E+00 * ~—- 3 STOR_T(2)
STOR *  Milk * 1.000E+00 * 1.000E+00 ? ~-- ? STOR_T(3)
STOR * Meat and poultry * 2.000e+01 * 2.0008+01 ® ~-- 7 STOR_T(4)
STOR *  Fish * 7.000E+00 * 7.000E+00 2 ~-- 3 STOR_T(5)
STOR *  Crustacea and mollusks * 7.000£+00 * 7.000+00 2 ~-- ? STOR_T(6)
STOR ¥  Well water 2 .1.000E+00 * 1.000E+00 2 ~-- ? STOR_T(7)
STOR *  Surface water 3 1.000e+00 * 1.000£+00 * ~—- 3 STOR_T(8)
STOR : Livestock fodder : 4.500€+01 : 4.500E+01 : - : STOR_T(9)
RO21 * Thickness of buﬂding foundation (m) * not used * 1.500€-01 ? - 3 FLOOR1
RO21 * Bulk density of building foundation_(g/cm**3) * not used * 2.400E+00 * -—— 3 DENSFL
RO21 * Total porosity of the cover material * not used * 4.000E-01 3 -—- 3 TPCV
R021 ? Total porosity of the building foundation * not used * 1,000e-01 ® -—- 3 TPFL
R0O21 * volumetric water content of the cover material 2 not used * 5.000E-02 3 ——- 3 PH20CV
RO21 * volumetric water content of the foundation * not used * 3.000E-02 @ ——- ® PH20FL
RO21 * piffusion coefficient for radon gas (m/sec): 3 2 3 s
RO21 *  in cover material * not used * 2.000£-06 3 --- 3 DIFCV
R021 *  1in foundation material ® not used * 3.000e-07 ® ——— ® DIFFL
R021 * in contaminated zone soil ? not used * 2.000e-06 ® -—- 3 DIFCZ
RO21 ? Radon vertical dimension of mixing (m) ® not used 2 2,000e+00 3 - 3 HMIX
RO21 * Average building air exchange rate (1/hr) * not used 2 5.000e-01 @ .- 3 REXG
R021 3 Height of the building (room) (m) 3 not used 2* 2,500E+00 2 -— 3 HRM
RO21 2 Building interior_area factor ® not used 2 0.000E+00 * -—- * FAL
RO21 ® Building depth below ground surface (m) 3 not used 3*-1.000£+00 * - 3 DMFL
RO21 * Emanating power of Rn-222 gas ® not used 2 2.500e-01 2 - ® EMANA(1)
RO21 : Emanating power of Rn-220 gas : not used : 1.500e-01 ; - : EMANA(2)
TITL * Number of graphical time points 2 3 -—- 3 -— ? NPTS
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09 50 Page 7
Summary : HB soil DCGL_Eu-154
File ! C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD
Site-specific Parameter Summary (continued)
* ! User : : ... Used by RESRAD 3 Parameter

TITL Max1mum number of 1ntegrat1on pomts for dose 17 LYMAx
egra

umber of i
IIIitIﬁItIiﬂItiiIHIﬁItiﬂIIIﬂtitﬁiiiitIIii1IIiﬂﬁIiiﬁiii1ﬁiIiﬁiiIIItiiIIiﬁﬁIﬁﬁﬁiIﬁﬁﬂIttiIIﬂtiIIﬁ.IﬂiIitﬁﬁi

summary of Pathway Selections

1 -- external gamma active
2 -- inhalation (w/o radon)3 active
3 -- plant ingestion active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 2 active
7 -- drinking water : active
8 -- soil ingestion 3 active
9 -d radon y dos 3 suppressed
IﬁtiItiIIItii:tIitIltitﬁtﬂtnﬁtittitﬁﬁﬁtititi
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:50 Page 8
Summary : HB soil DCGL_Eu-154
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, nCi/g
Area: 30000 00 square meters Eu-154 1.000E+00
Thickness: 1.83 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 09:50 Page 1

Probabilistic results summary : HB soil DCGL_Eu-154
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD
T s

t VI: Uncertainty Analysis
iﬁﬁiititiﬁtﬁﬁﬁﬂi t
ORESRAD Uncertainty Analysis Results

pProbabilistic Input 2
Total DOSE ..cvvnnnne 3
Total Risk «vvvurncnnnnennae 4
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Probab111st1c resu]ts summary :

HB so0il

DCGL_Eu-154

File :

Repet

ition

1

peak mean dose
mrem/yr
2.660E+00

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL_EU154.RAD
peak of the mean dose (averaged over observations) at graphical times
Time of peak mean dose
Years
0.000E+00

Bartlett Engineering ENG-HB-003
Humboldt Bay Scil DCGLs Rev. 0
Dose vs Pathway: Ground External .............. 5
Dose vs Pathway: Inhalation (w/o Radon) ....... 6
Dose vs Pathway: Radon (water Ind.) ..... AR 7
Dose vs Pathway: Plant (water Ind.) ..... eiean 8
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probabilistic results summa ry : HB soil DCGL_Eu-
File : c:\RESRAD_FAMILY\RESRAD\G.5\U5ERFILES\EU154 DCGL\HE SOIL DCGL_EU154.RAD
robab111st1c Input
ONumber of Sample Runs:
Number Name . Disteibution PATAMELers . ..
1 THICKO UNIFORM .15 3.51
2 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
3 TPCZ BOUNDED NORMAL .41 .09 1319 .6881
4 HCCZ BOUNDED LOGNORMAL-N .36 2.17 .00478 3190
S BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
6 EVAPTR UNIFORM 5 .75
7 RI UNIFORM 6 .76
8 DENSAQ BOUNDED NORMAL 1.5105 . 1855 .937 2.084
9 TPSZ BOUNDED NORMAL 43 .0699 .214 .646
10 EPSZ BOUNDED NORMAL .342 .0705 124 .56
11 HCSZ BOUNDED LOGNORMAL-N  .362 1.59 .0106 195
12 BSZ BOUNDED LOGNORMAL-N  1.96 .265 3.02 15.5
13 DWIBWT TRIANGULAR 6 10 30
14 uw UNIFORM 1173 1973
15 H(1) UNIFORM 0 8.08
16 DENSUZ(1) BOUNDED NORMAL 1.5635 2385 .827 .3
17 TPUZ(1) BOUNDED NORMAL .41 9 1319 6881
18 EPUZ(1) BOUNDED NORMAL .315 0905 349 94
19 HCUZ(1) BOUNDED LOGNORMAL-N  1.36 .17 00478 3190
20 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 08 5.3
21 LINH CONTINUOUS LINEAR 8 0 000008  .0151 .000016  .1365
00003 8119 .00004 .9495 .00006 .9937 .000076  .9983 .0001 1
22 SHF3 UNIFORM .15 .95
23 DM TRIANGULAR 0 .15 .6
24 DROOT UNIFORM 3 4
25 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 .001 .999
26 WLAM TRIANGULAR 5.1 18 84
27 RWET(2) TRIANGULAR .06 .67 .95
28 DCACTC(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
29 DCACTU1(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
30 DCACTS (1) TRUNCATED LOGNORMAL-N 6,72 3.22 .001 .999
31 BRTF(63,1) TRUNCATED LOGNORMAL-N -6.21 1.1 .001 .999
32 BRTF(63,2) TRUNCATED LOGNORMAL-N -6.21 1 .001 .999
33 BRTF(63,3) TRUNCATED LOGNORMAL-N -9,72 .9 .001 .999
34 BBIO(63,1) i X LOGNORMAL-N 9 1.1
fiffff tiffftfftifefRiitfiqf IEESERISREERfLLELRLLEY  ffGtfffEfRRRTfEffffeRRAttRLARRRRTILLLLLL
ftiffift tiffiifr ffifffff - fpififit ffEfffff tiiﬁlti fiitiiig ﬁitﬁﬂ 1itt1ifs
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H-3 Results:
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Summary ¢ HB soil DCGL_H-3
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HE SOIL DCGL_H3.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
3 Current : Base *  Parameter

A-1 2 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 N

A-1 : H-3 Source: FGR 12) : 0.000E+00 : 0.000£+00 : DCF1( 1)

B-1 ? Dose conversion factors for inhalation, mrem/pCi: 3 3 3

B-1 : H-3 ; 6.400£-08 : 6.400e-08 : DCF2( 1)

D-1 ? pose conversion factors for ingestion, mrem/pCi: 3 2 3

D-1 : H-3 : 6.400e-08 : 6.400E-08 : DCF3( 1)

D-34 ? Food transfer factors: 3 : 2

D-34 * H-3 ant/soil concentration ratio, dimensionless 2 4.800€+00 * 4.800e+00 * RTF( 1,1)

D-34 * H-3 Beef/hvestock intake ratio, (pC'l/k )/ (pCi/d) 3 1.200e-02 * 1.200e-02 3 RTF( 1,2)

D-34 * H-3 , milk/livestock-intake ratio, (pC'I/Lg/(DCi/d) 3 1.000e-02 * 1.000e-02 * RTF( 1,3)
3 3 3 3

D-5 * Bigaccumulation factors, fresh water, L/kg: 3 3 2

D-5 * H-3 , fish 3 1.000e+00 * 1.000e+00 ® BIOFAC( 1,1)

5 cea and mollus 00 1,2)
ﬁiitliliititIittiﬁiiiiii11titiItﬁﬁﬂﬁtiﬁtitﬁItiﬁ:ﬁiﬁﬁiﬁnittIiﬁiiItIIIIIﬁﬁIﬂIiiitiIi%ﬁﬁﬂ
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributio
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10 07 pPage 3
Summary ! HB soil DCGL_H
File : C:\RESRAD_| FAMILY\RESRAD\G 5\USERFILES\H3 DCGL\NB SOIL DCGL_H3.RAD

site-Specific Parameter Summary
2 User 2 3

Used by RESRAD *  Pparameter

* Area of contaminated zone (m**2) * 3,000e+04 2 1.000£+04 * 3 AREA
RO11 * Thickness of contaminated zone (m) * 2.670E+00 * 2.000E+00 * -—- 3 THICKO
RO11 2 Fraction of contamination that is submerged * 0.000e+00 * 0.000E+00 3 -—- 3 SUBMFRACT
RO11 ? tength parallel to aquifer flow (m 3 1.950E+02 ® 1.000e+02 2 -—- 3 LCzraQ
RO11 2 Basic radiation dose 1imit (mrem/yr) 3 2.500e+01 * 3.000e+01 2 -—- * BRDL
RO11 ? Time since placement of material (yr) 3 0.000e+00 * 0.000E+00 3 -—- *TI
RO11 ? Times for calculations (yr) 3 1.000e+00 * 1.000e+00 2 -—- 37 2)
RO11 ® Times for calculations (yr) 2 3.000e+00 ® 3.000E+00 2 -—- 2 7( 3)
RO11 ® Times for calculations (yr) 3 1.000e+01 ® 1.000e+01 3 - *1( 4)
RO11 ® Times for calculations (yr) 3 3.000e+01 * 3.000e+01 2 - 3 7(5)
RO11 * Times for calculations (yr) 3 1.000e+02 ® 1.000e+02 3 -— *71( 6)
RO11 2 Times for calculations (yr) 3 3.000e+02 * 3.000e+02 °* - 31 7)
RO11 ® Times for calculations (yr) 3 1.000e+03 * 1.000e+03 2 - 3 7( 8)
RO11 * Times for calculations (yr) 3 not used 3* 0.000E+00 3 - 27(9)
RO11 : Times for calculations (yr) : not used : 0.000£+00 : -—- : T(10)
R012 * Initial principal radionuclide (pC1/g) H-3 3 1.000E+00 ? 0.000E+00 3 -—- 3 51(1)
RO12 : Concentration in groundwater  (pCi/L H-3 ; not used : 0.000E+00 : -—- : wi( 1)
R013 ® Cover depth (m) 2 0.000e+00 ® 0.000e+00 2 -—- 3 COVERO
R0O13 ? Density of cover material (g/cm**3) 3 not used 3 1.500e+00 ® - 3 DENSCV
R013 * Cover depth erosion rate (m/yr) * not used * 1.000e-03 2 - 3 vev
RO13 * Density of contaminated zone (g/cm**3) * 1.564E+00 * 1.500€+00 ? --- ? DENSCZ
R013 * cContaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 2 -—- ! vez
RO13 * Contaminated zone total porosity 3 4,100e-01 * 4,000e-01 3 -—- * TPCZ
RO13 * Contaminated zone field capacity 3 9,500E-02 * 2.000e-01 2 -—- 3 FCCz
RO13 2 Contaminated zone hydraulic conductivity (m/yr) 2 3.900e+00 * 1,000e+01 3 - 3 HCCZ
RO13 * Contaminated zone b parameter 3 5.600E+00 * 5.300e+00 ® -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) 2 3,040e+00 * 2.000e+00 3 -—- 3 WIND
RO13 ? Humidity in air (g/m**3) 3 8.200€+00 * 8.000e+00 3 --- 3 HUMID
ROL3 * Evapotranspiration coefficient 3 6.250E-01 ® 5.,000e-01 @ -—- 3 EVAPTR
RO13 * precipitation (m/yr) 3 9.100e~01 ® 1.000e+00 ® -—- 3 PRECIP
R0O13 ? Irrigation (m/yr) 3 5.600E-01 * 2.000£-01 2 -—- 3 RI
RO13 * Irrigation mode * overhead 2 overhead 3 - 2 IDITCH
RO13 ? Runoff coefficient 3 5.000e-01 2 2.000e-01 3 -— ® RUNOFF
RO13 ? watershed area for nearby stream or pond (m**2) 3 2.520£+07 * 1.000e+06 3 -—- 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 : 1.000E-03 : -—- : EPS
RO14 * Density of saturated zone (g/cm**3) * 1.510e+00 3 1,500E+00 ? - 3 DENSAQ
RO14 ? saturated zone total porosity 3 4.300e-01 * 4.000e-01 3 -—- 3 TPSZ
RO14 * saturated zone effective porosity 3 3.420e-01 ®* 2.000e-01 3 -—- 3 EPSZ
RO14 * saturated zone field capacity * 8.800e-~02 * 2.000E-01 * -— ® FCSZ
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RO14 * Saturated zone hydraulic conductivity (m/yr) 3 2.880e+01 3 1.000e+02 * -—- 3 HCSZ
RO14 * Saturated zone hydraulic gradient 3 2.000e-03 * 2.000e-02 ® --- 3 HGWT
R0O14 2 Saturated_zone b parameter - 3 7.100e+00 ® 5.300E+00 ® - 3 BSZ
RO14 ® water table drop rate (m/yr) 3 1.000e-03 * 1.000e-03 3 - 3 vWT
R014 2 well pump intake depth (m below water table) 3 1.000e+01 * 1.000e+01 3 --- * DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 -—- 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500E+02 : --- : uw
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:07 Page 4
Summary : HB soil DCGL_H-
File 1 C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD
Site-Specific Parameter Summary (continued)
3 : User : 3 . __Used by RESRAD : Parameter

Number of unsaturated zone strata

1 1 NS
3 Unsat. zone 1, thickness (m) 3 4.040E+00 3 4,000E+Q0 2 -—- 2 H(D)
3 Unsat. zone 1, soil_density (g/cm**3) * 1,564+00 3 1.500e+00 3 -—- * DENSUZ(1)
* Unsat. zone 1, total porosity 3 4,100e-01 ® 4.000e-01 * --- 3 TPUZ(L)
® Unsat. zone 1, effective porosity * 3.150e-01 ® 2.000e-01 ® - 3 EPUZ(1)
* Unsat. zone 1, field capacity * 9.500e-02 * 2.000e-01 3 -— ® FCuz(1)
® Unsat. zone 1, soil- splbec1f1c b parameter 3 5.600e+00 * 5.300E+00 2 -—- 3 Buz(l)
: Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000E+01 : -—- : HCUZ(1)
* pistribution coefficients for H-3 3 3 3 3
*  Contaminated zone (cm**3/q) 3 4.300e-02 * 0.000E+00 ® --- * peNucc( 1)
*  uynsaturated zone 1 (cm**3/g) 3 6.000e-02 * 0.000E+00Q 3 ——- ? pcNucu( 1,1)
*  sSaturated zone (cm**3/g) * 6.000E-02 * 0.000E+00 * - * peNucs( 1)
3 Leach rate (/yr) * 0.000E+00 * 0.000€+00 * 3.433e~01 3 ALEACH( 1)
; solubility constant : 0.000E+00 ; 0.000E+00 : not used : soLuek( 1)
3 Inhalation rate (m**3/yr 2 8.400e+03 * B.400€+03 3 --- 3 INHALR
2 mass loading for 1nha1at1on (g/m**3) 3 1.000e-04 * 1.000E-04 3 -— 3 MLINH
3 Exposure duration 3 3.000e+01 2 3.000E+01 ? -—- ? ED
2 shielding factor, inhalation 2 5.500e-01 * 4.000e-01 * -— 2 SHF3
® shielding factor, external gamma ® 2.725e-01 ® 7.000e-01 ® -— 3 SHF1
? Fraction of time spent indoors 3 6.571e-01 ® 5.000E-01 ° -—- 3 FIND
3 Fraction of time spent outdoors (on site) 3 1.181e-01 ® 2.500e-01 3 - 3 FOTD
® shape factor flag, external gamma 3 1.000e+00 ® 1.000€+00 3 >0 shows circular AREA 3 Fs
2 Radii of sha;l)e factor array (used if Fs = -1): 3 3 3 3
3 Quter annu radius (m), ring 1: ® not used ? 5.000E+01 ? -—- 3 RAD_SHAPE( 1)
3 outer annular radius (m), ring 2: 3 not used ? 7.071E+01 3 -—- 3 RAD_SHAPE( 2)
3 outer annular radius (m), ring 3: * not used * 0.000E+00 3 --- 3 RAD_SHAPE( 3)
*  outer annular radius (m), ring 4: 3 not used 3 0.000E+00 3 - 3 RAD_SHAPE( 4)
3 outer annular radius (m), ring 5: 3 not used * 0.000E+00 * -—- 3 RAD_SHAPE( §5)
*  outer annular radius (m), ring 6: * not used * 0.000e+00 * -—- 3 RAD_SHAPE( 6)
3 outer annular radius (m), ring 7: 3 not used * 0.000E+00 3 -—- 3 RAD_SHAPE( 7)
*  outer annular radius (m), ring B8: 3 not used * 0.000E+00 ? -—- 3 RAD_SHAPE( 8)
*  outer annular radius (m), ring 9: * not used 3 0.000e+00 3 -—- 3 RAD_SHAPE( 9)
*  outer annular radius (m), ring 10: 3 not used * 0.000e+00 3 -—- 3 RAD_SHAPE(10)
*  outer annular radius (m), ring ll: 3 not used ? 0.000E+Q0 2 - 3 RAD_SHAPE(11)
: outer annular radius (m), ring 12: : not used : 0.000E+00 : -—- : RAD_SHAPE(12)
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 10:07 pPage S
Summary : HB soil DCGL_H-3
File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

Site-Specific Parameter Ssummary (continued)
3 3 user 3 3 Used
3 3 3 (If diff

Parameter

b¥ RESRAD

Fractmns of annu'lar areas within AREA:

RO17 * Ring 1 ® not used * 1,000E+00 ° * FRACA( 1)
RO17 * Ring 2 3 not used ? 2,732e-01°? ? FRACA( 2)
RO17 * Ring 3 ® not used 2 0.000E+00 2 ® FRACA( 3)
RO17 * Ring 4 2 not used * 0,000E+00 ° ® FRACA( 4)
RO17 * Ring 5 3 not used * 0,000e+00 ? ? FRACA( 5)
RO17 * Ring 6 ® not used * 0.000E+0Q 3 ® FRACA( 6)
RO17 2 Ring 7 ? not used * 0,000E+00 * ® FRACA( 7)
RO17 3 Ring 8 ® not used ? 0.000E+00 ? * FRACA( 8)
RO17 * Ring 9 * not used * 0.000E+00 3 * FRACA( 9)
RO17 ®  Ring 10 ® not used * 0.000E+00 3 ® FRACA(10)
RO17 *  Ring 11 * not used *° 0.000E+00 * 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : : FRACA(12)
RO18 2 Fruits, vegetables and grain consumption (kg/yr) * 1.120€+02 * 1.600E+02 ?* 3 DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) * 2.140E+01 * 1.400e+01 @ * DIET(2)
RO18 2 Milk consumption (L/yrg) 3 2.330e+02 * 9,200e+01 3 * DIET(3)
RO18 * Meat and poultry consumption (kg/yr) * 6.510€+01 * 6.300E+01 3 3 DIET(4)
RO18 2 Fish consumption (kg/yrg * 2.060E+01 * 5.400E+00 @ ? DIET(5)
R0O18 ® Other seafood consumption (kg/yr) 3 9.000e-01 * 9.000E-01 @ * DIET(6)
RO18 * soil ingestion rate {(g/yr) 2 1.826e+01 2 3,650E+01 2 3 SOIL
RO18 * prinking water intake (L/yr) 2 4,.7856+02 * 5.100e+02 3 3 pwi

RO18 ? Contamination fraction of dr1nk1n? water 3 1.000E+00 * 1.000E+00 3 * FOW

RO18 ? Contamination fraction of household water ® not used * 1.000E+00 ? 3 FHHW
RO18 * Contamination fraction of livestock water 3 1.000e+00 * 1.000e+00 @ * FLW

RQ18 2 Contamination fraction of irrigation water # 1.000e+00 * 1.000E+00 2 3 FIRW
RO18 ? Contamination fraction of aquatic food * 1.000e+00 * 5.000e-01 2 3 FRY

RO18 * Contamination fraction of plant food 3 1.000e+00 3-1 2 3 FPLANT
RO18 ? Contamination fraction of meat 3 1.000e+00 ®-1 3 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : : FMILK
RQ19 ? Livestock fodder intake for meat (kg/day) 3 2.710e+01 ® 6.800E+01 3 . 3 LFIS
R019 2 Livestock fodder intake for milk (kg/day) 3 6.320E+01 ?* 5.500E+01 3 3 LFI6
RO19 ® Livestock water intake for meat (L/day) 2 5.060E+01 * 5.000£+01 ® 2 1wIS
R019 ® Livestock water intake for milk (L/day) 3 6.000e+01 ? 1.600E+02 * 3 LwWI6
RO19 * Livestock soil intake (kg/da y) 3 5.000E-01 * 5.000e-01 2 3 LsI

RO19 ? Mass Toading for foliar epos1t1on (g/m**3) 3 4.000E-04 ® 1.000E-04 * 3 MLFD
Rglg : Dept: o? soil m1(x;ng layer (m) : iggge—gé : %gggE-g% i : DMO0

RO1! pepth of roots (m . E+ . E- DROOT
RO19 3 Dr1nk1n? water fraction from ground water 3 1.000e+00 ® 1.000E+00 * 2 FGWDW
R0O19 ® Household water fraction from ground water 3 not used ? 1.000E+00 ? 3 FGWHH
RO19 ® Livestock water fraction from ground water 2 1,000E+00 ® 1.000E+00 * 3 FGWLW
RO19 ; Irrigation fraction from ground water : 1,000€+00 : 1.000E+00 : : FGWIR
R19B * wet weight crop yield for Non-Leafy (kg/m**Z) 3 1,750e+00 * 7.000e-01 3 2 y(l)
R19B 2 wet weight crop yield for Leafy kg/m**2) 3 2,.889e+00 ® 1.500E+00 2 2 w(2)
R198 ? wet weight crop yield for Fodder (kg/m*‘Z) 3 1.887E+00 ® 1.100E+00 2 2 v(3)
R19B * Growing Season for Non-Leafy (years) 3 2.460e-01 ® 1.7008-01 3 * Te(L)
R19B * Growing Season for Leafy (years) 3 1.230e-01 * 2,500e-01 * -—= 3 TE(2)
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R198 ?* Growing Season for Fodder (years) 2 8.200e-02 ® 8.000e-02 * --- 3 TE(D)
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 10:07 Page 6

Summary : HB s0i1 DCGL_H-3

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

Site-Specific Paramet

er Summary (continued)
User : ?

used 3 parameter

R198 ? Translocation Factor for

Non-Leafy 1.000e-01 * 1.000e-01 2 3 TIV(1)
R198 * Translocation Factor for Leafy * 1.000e+00 * 1.000E+00 2 - 3 TIV(2)
R19B ? Translocation Factor for Fodder 2 1.000e+00 ® 1.000€+00 3 - 3 TIv(3)
R198 ? Dry Foliar Interception Fraction for Non-rLeafy 2 3.500e-01 ®* 2.500e-01 3 -—- 3 RDRY(1)
R198 * Dry Foliar Interception Fraction for Leafy * 3.500e-01 ® 2.500e-01 3 --- 3 RDRY(2)
R198B * Dry Foliar Interception Fraction for Fodder * 3,500E-01 ® 2.500e-01 ? -—- * RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy * 3.500E-01 * 2.500e-01 3 - 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy * 5.800e-01 ® 2.500e-01 3 - 3 RWET(2)
R19B * wet Foliar Interception Fraction for Fodder * 3.500E-01 ® 2,500£-01 * -—- 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300e+01 : 2.000e+01 : -—- : WLAM
€14 ? (-12 concentration in water (g/cm**3) * not used 2 2.000e-05 3 - 3 C12wTR
Cl4 2 C-12 concentration in contaminated soil (g/g) 3 not used * 3.000e-02 3 --- 3 clacz
C14 * Fraction of vegetation carbon from soil 3 not used ? 2.000e-02 3 -—- 3 CSOIL
Cl4 * Fraction of vegetation carbon from air 3 not used 3* 9.800E-01 * -— 3 CAIR
Cl4 * C-14 evasion layer thickness in_soil (m) ® not used 3 3.000e-01 3 - 3 DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) * not used ? 7.000e-07 ® --- 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ¥ not used 2 1,000E-10 3 - * REVSN
Cl4 * Fraction of grain in beef cattle feed * not used * 8.000e-01 ® --- 3 AVFG4
C14 : Fraction of grain in milk cow feed ; not used i 2.000e-01 : --- ; AVFG5
STOR * Storage times of contaminated foodstuffs (days): 3 3 s 2
STOR ®  Fruits, non-leafy vegetables, and grain ? 1.400E+01 ® 1.400e+01 2 -— 3 STOR_T(1)
STOR * Leafy vegetables * 1.000e+00 ® 1.000E+00 3 - 3 STOR_T(2)
STOR *  Milk * 1.000e+00 ® 1,000E+00 3 -—- ¥ STOR_T(3)
STOR * Meat and poultry 3 2.000E+01 ® 2.000e+01 2 -—- 3 STOR_T(4)
STOR *  Fish 2 7.000e+00 * 7,000E+00 ® --- ® STOR_T(S)
STOR *  Crustacea and mollusks * 7.000e+00 ® 7.000e+00 * - 2 STOR.T(6)
STOR *  well water 3 1.000E+00 3 1.000£+00 ° -—- 3 STOR.T(7)
STOR *  Surface water * 1.000e+00 * 1.000E+00 * --- 3 STOR_T(8)
STOR : Livestock fodder : 4,500€+01 : 4.500e+01 : - ; STOR_T(9)
R0O21 * Thickness of buﬂding foundation (m) . * not used * 1.500e-01 * --- * FLOOR1
R021 ? Bulk density of building foundation (g/cm**3) 3 not used ® 2,400€+00 3 - ¥ DENSFL
R021 2 Total porosity of the cover material 3 not used * 4.000e-01 3 - 3 TPCV
R0O21 * Total porosity of the building foundation * not used * 1.000e-01 * - 3 TPFL
R0O21 ? volumetric water content of the cover material * not used * 5.000e-02 3 - ¥ PH20CV
RO21 * volumetric water content of the foundation 2 not used * 3.000E-02 ? - 3 PH20FL
R0O21 * Diffusion coefficient for radon gas (m/sec): 3 2 s M
R021 *  in cover materijal 3 not used * 2.000e-06 3 -— ® DIFCV
R021 *  in foundation material 2 not used * 3,000e-07 2 --- ® DIFFL
R021 * in contaminated zone soil . ! not used * 2.000E-06 --- ? DIFCZ
RO21 * Radon vertical dimension of mixing (m) ® not used * 2.000E+00 * --- ! HMIX
R021 * Average building air exchange rate (1/hr) ® not used * 5.000e-01 3 -— 3 REXG
RO21 * Hei?ht of the building (room) (m) * not used ? 2.500e+00 ® - 3 HRM
R0O21 * Building interior area factor ® not used * 0.000£+00 ° —-- * FAI
R0O21 2 Building depth below ground surface (m) 3 not used 3-1.000e+00 3 -—- 3 DMFL
R0O21 ? Emanating power of Rn-222 gas 2 not used ? 2.500e-01 ? --- 3 EMANA(L)
R021 : Emanating power of Rn-220 gas ; not used : 1.500e-01 : - : EMANA(2)
TITL * Number of graphical time points 3 32 3 -— 3 -—- ? NPTS
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:07 Page 7
Summary : HB soil DCGL_H-3
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\H8 SOIL DCGL_H3.RAD

Site-Specific garameter Summary (conti;\ued)
3

User by RESRAD

3 parameter
3

TITL * Maximum number of integration points for dose 17 3 -— -— 3 LYMAX

TITL 3 Maximum number of integration points for risk 3 1 2 -—- 2 —-—= 3 KYMAX 3
ﬂﬁﬁtiitIﬁtﬂliiﬁiiitﬁii%ii1Iiti11tittﬁitiiitiiiIiiiitititiﬁliIﬁittﬁIttIttitIiItttiiiitiiﬁtriﬁiﬁiiiiﬁiiiiitﬁiﬂili

summary of Pathway Selections

thway % User

1 -- external gamma s active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 2 active
5 -- milk ingestion 3 active
6 -- aguatic foods 2 active
7 -- drinking water 3 active
8 -~ soil ingestion 3 active
9 -~ radon .2 suppressed
Find peak pathway doses 2 active
ittt eI et Tettiteeittasasfstadssssfitss
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:07 Page 8
Summary : HB soil DCGL_H-3
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 30000.00 square meters H-3 1.000e+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:07 Page 1

probabilistic results summary : HB soil DCGL_H-3
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD
T S

pPart VI: Uncertainty Analysis
fEttt ittt iassfTisfeTss
ORESRAD Uncertainty Analysis Results
Probabilistic Input .....c.viiiinnrrnens Certtenanannn 2
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Total DOSE tevevrvvnnrersnncrnens Ceansreeeaanns enane 3
TOtAl RISK 4euwuvinevmrroannsssragnacarsnsnansns PP 4
Dose vs Pathway: Ground External .........ccveveunen 5
Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon (wWater Ind.) ........ feresans 7
Dose vs Pathway: Plant (water Ind.) ........ iesese 8
Dose vs Pathway: Meat (water Ind.) ........ Cersasan 9
Dose vs Pathway: Milk (water Ind.) ........ Ceransen 10
Dose vs Pathway: Soil Ingestion ............ Verasans 11
Dose vs Pathway: Wwater Ingestion ...... eerenaareana 12
Dose vs Pathway: Fish Ingestion ............ Cearares 13
bose vs Pathway: Radon (Water Dep. . 14
Dose vs Pathway: Plant (wWater Dep. 15
Dose vs Pathway: Meat (Water Dep. 16
Dose vs Pathway: Milk (water Dep.) . 17
Cumulative Prozabﬂ\ty SUMMANY s« v avrassnanrranasnnnan 18
summary of dose at graphical times, reptition 1..... 19
peak of the mean dose at graphical times............. 20
Correlation and Regression coefficients (if any)..... 21

1RESRAD, Version 6.5 T« L1m1t 30 _days 11/27/2011 10:07 Page 2

Pfobab1'|1st1c results summary : HB soil DCGL_H-3
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

probabilistic Input
ONumber of Sample Runs: 2000

RAAAAA  AAAARARARAAABARARAAAAR ~ AAAAAAAAAAAAABARRRAAKA
DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3

2 TPCZ BOUNDED NORMAL .41 .09 .1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1,73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 .76
7 " DENSAQ BOUNDED NORMAL 1.5105 . 1855 .937 2.084
8 TPSZ . BOUNDED NORMAL .43 .0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 .0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL=-N .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N  1.96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1.5635 .2385 .827 2.3
16 TPUZ(1) : BOUNDED NORMAL 41 .09 .1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 .0905 .0349 .594
18 HCUz(1) BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 .323 2.08 15.3
20 MLINH . CONTINUOUS LINEAR 8 0 0 .000008  .0151 .000016 .1365

.00003 .8119 .00004 .9495 .00006 .9937 .000076  .9983 .0001 1
21 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 .044 1
23 DM TRIANGULAR 0 .15 .
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 ,001 .999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTUL(1) TRUNCATED LOGNORMAL-N -2.81 .5 .001 .999
28 DCACTS(1) TRUNCATED LOGNORMAL-N -2.81 .5 .001 .999
29 BRTF(1,1) TRUNCATED LOGNORMAL-N 1.57 1.1 .001 .999
30 BRTF(1,2) TRUNCATED LOGNORMAL-N -4.42 1 .001 .999
31 BRTF(1,3) TRUNCATED LOGNORMAL-N -4.6 .9 .001 .999

32 BBIO(1,1) LOGNORMAL-N 0 .1
tiitir PEETTRETELITLLILTTLLISE tORTTTTREEETLLLELLILLL  RtEfErttEsiTt ettt ttitettitTettEIILL

1RESRAD, Version 6.5 T« L1m1t = 30_days 11/27/2011 10:07 Page 20
Probabilistic results summary : HB soil DCGL_H-3
File : C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\H3 DCGL\HB SQIL DCGL_H3.RAD

peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose
mrem/yr
1 0. 000E+00 3.646£-02
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I-129 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 1
Summary : HB soil DCGL_I129
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\T129 DCGL\HE SOIL DCGL_I129,RAD

Table of Contents
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Summary : HB soil DCGL_I129
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11 .

0 i * Current 3* Base 3 parameter
Menu 3 : Parameter ®  value# 3  Case* 7 Name

A-1 2 ocF's for external ground radiation, (mrem/yr)/(pCi/g) : 3 3

A-1 : 1-129 (Source: FGR 12) : 1.295e-02 : 1.295e-02 : DCFL( 1)
B-1 ? Dose conversion factors for inhalation, mrem/pCi: 3 3 3

B-1 : I1-129 : 1.740e-04 ; 1.740e-04 : DCF2( 1)
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 3

D-1 : I-129 : 2.760E-04 : 2.760e-04 : DCF3( 1)
D-34 * Food transfer factors: X 2 3 3

D-34 * 1-129 . plant/soil concentration ratio, dimensionless * 3.670E-02 * 2.000e-02 3 RTF( 1,1)
D-34 * 1-129 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 5.230E~02 * 7.000E-03 ® RTF( 1,2)
D-34 ; 1-129 , milk/Tivestock-intake ratio, (pCi/L)/(pCi/d) : 1.390g-02 : 1.000e-02 : RTF( 1,3)
D-5 ? Bioaccumulation factors, fresh water, L/kg: 3 3 3

D-5 * 1-129 , fish * 4,000e+01 3 4.000e+01 * BIOFAC( 1,1)

D-5 % 1-129 crustacea and mollusks .2 5.000E+00 2 5,000E+00 * BIOFAC( 1,2)

R B0A Rt e s hd e R0 RnAOAtesssssassasett o anueseonynanenutntasonasiadostasssessenttotsatsstpiastosnsnttes

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 3

Summary : HB soil DCGL_I129

File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD

Site~Specific Parameter Summary
0 : ®  Uuser : 3 . Used by RESRAD 3 Parameter
Parameter # Input 2 opefault 2 (If different Trom user input) ° Name

i<
o
3
<

w

RO11 3 Area of contaminated zone (m**2) 3 3.000eE+04 * 1.000€+04 3 3 AREA
RO11 * Thickness of contaminated zone (m) 3 2.670e+00 3 2.000E+00 ? -~ 2 THICKO
RO11 * Fraction of contamination that is submerged * 0.000e+00 ® 0.000E+00 * - ? SUBMFRACT
RO11 ? Length parallel to aquifer flow (m) 3 1.950E+02 ®* 1.000e+02 3 -—- 3 LCZPAQ
RO11 2 Basic radiation dose limit (mrem/yr) ® 2.500E+01 2 3.000E+01 3 - * BRDL
RO11 * Time since placement of material (yr) * 0.000€+00 ® 0.000E+00Q * -— 3 7L
RO11 * Times for calculations (yr) 3 1.000E+00 ®* 1.000E+00 3 -~ 2 T7(2)
RO11 ? Times for calculations (yr) 3 3,.000e+00 * 3.000E+Q0 3 - 2 T( 3)
RO11 * Times for calculations (yr) 3 1.000e+01 * 1,000e+01 3 - 37 4)
RO11 ® Times for calculations (yr) ® 3.000E+01 * 3,000e+01 ® -—- 3 7( 5)
RO11 ® Times for calculations (yr) * 1.000E+02 ®* 1.000e+02 * - 2 71( 6)
RO11 * Times for calculations (yr) 3 3.000e+02 * 3.000e+02 * -—- 32 7(7)
RO11 ? Times for calculations (yr) 3 1.000€e+03 ® 1,000E+03 ? -—- 3 7( 8)
RO11 3® Times for calculations (yr) 3 not used 3 0,000e+00 2 - T7(9)
RO11 : Times for calculations (yr) : not used : 0, 000€e+00 : -—- : T(10)
RO12 ® Initial principal radionuclide (pcCi/g): 1I-129 2 1.000E+00 * 0.000E+00 ? -—- 3 s1(1)
RO12 : Concentration in groundwater  (pCi/L): 1I-129 : not used : 0.000e+00 : -—- : wi( 1)
RO13 ® Cover depth (m) 2 (.000E+00 ® 0.000E+00 ? --- 2 COVERO
RO13 ? pensity of cover material (g/cm**3) * not used 2 1.500e+00 * - 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) * not used 2 1.000e-03 2 -—- 3 vev
RO13 2 pensity of contaminated zone (g/cm**3) 3 1.564€+00 * 1.500E+00 ° --- 3 DENSCZ
RO13 ® Contaminated zone erosion rate (m/yr) 3 2.200e-03 2 1,000e-03 2 -—- 3 vez
RO13 * Contaminated zone total porosity 3 4,.100E-01 3 4.000e-01 3 -—- 3 TPCZ
RO13 * contaminated zone field capacity 3 9,500€e-02 ® 2.000e-01 2 -—- ? FCCZ
R0O13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900E+00 * 1.000e+01 2 -—- ? HCCz
RO13 * Contaminated zone b” parameter * 5.600E+00 * 5.300E+00 3 -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040e+00 * 2.000E+00 3 —-- 3 WIND
RO13 * Humidity in air (g/m**3) 3 not used * 8.000E+00 2 -—- 3 HYMID
RO13 ® Evapotranspiration coefficient 3 6.250E-01 * 5,000e-01 ® —-- 3 EVAPTR
RO13 2 precipitation (m/yr) 3 9,100e-01 * 1.000E+00 * -—- 3 PRECIP
RO13 * Irrigation (m/yr) * 5.600E-01 * 2.000E-01 3 -—- 3 RL
RO13 * Irrigation mode * gverhead * overhead 3 -— 3 IDITCH
RO13 * Runoff coefficient 3 5.000e-01 * 2,000E-01 * --- 3 RUNOFF
R0O13 * watershed area for nearby stream or pond (m**2) * 2.520E+07 * 1.000E+06 °® -—- 3 WAREA
RO13 ; Accuracy for water/soil computations : 1.000E~03 ; 1.000E-03 : -—- : EPS
RO14 * pensity of saturated zone (g/cm**3) 3 1.510e+00 * 1.500E+00 ? - 3 DENSAQ
RO14 ? saturated zone total "porosity 3 4,.300eE~01 * 4.000E-01 * --- 3 TPSZ
RO14 * saturated zone effective porosity 3 3,420E~01 ®* 2.000E-01 3 - 3 EPSZ
RO14 * saturated zone field capacity 3 8.800€~02 ® 2,000E-01 2 -—- 3 FCSz
R014 3 saturated zone hydraulic conductivity (m/yr) ® 2.880E+01 ® 1,000£+02 ? -—- * HCSZ
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RO14 ? Saturated zone hydraulic gradient * 2.000e-03 ® 2.000e-02 * -—- 3 HGWT
RO14 ® saturated zone b parameter * 7.100€+00 * 5.300E+00 @ --- 3 Bsz
RO14 * water table drop rate (m/yr) * 1.000E-03 * 1.000e-03 ° --- 3 VT
R0O14 * well pump intake depth (m below water table) ® 1.000e+01 ® 1.000e+01 ° - 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND ® ND : 3 -—- 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.5738+03 : 2.500e+02 : --- 3 uw
3
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 4
summary : HB soil DCGL_I1129
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD
Site-specific Parameter Summary (continued)
3 r 3 3 Used by RESRAD Parameter

RO1S

3

3 Number of unsaturated zone strata 21 1] 3 3 NS
RO15 * unsat. zone 1, thickness (m) 3 4.040e+00 * 4.000E+00 * -—- T H(D
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 1.564E+00 * 1.500e+00 ® -—- 3 DENSUZ(1)
ROLS * unsat. zone 1, total porosity ? 4,100E-01 * 4.000e-01 ® - 3 TPUZ(1
RO15S ? unsat. zone 1, effective porosity * 3.150e-01 ® 2.000e-01 ? -—- 3 epuz(l)
RO15 ? Unsat. zone 1, field capacity * 9.500e-02 * 2.000e-01 ® -—- 3 Feuz(l)
RO15 * unsat. zone 1, soil-s?euﬁc b parameter ® 5.600E+00 * 5.300E+00 * --- * BUz(1)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000e+01 : -— : HCuz (1)
R016 ? pistribution coefficients for I-129 3 3 s 3
RO16 2 Contaminated zone (cm**3/g) 3 4,600E+00 * 1.000e-01 * --- * peNucc( 1)
RO16 3 uUnsaturated zone 1 (cm**3/g) 3 4,600e+00 * 1.000e-01 * -— 3 peNucu( 1,1)
R016 ®*  Saturated zone (cm**3/g) 3 4,600E+00 * 1.000e-01 * —-- ? peNucs( 1)
RO16 *  Leach rate (/yr) ® 0.000E+00 * 0.000E+00 ?* 1.891€-02 3 ALEACH( 1)
RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK( 1)
RO17 ? Inhalation rate (m**3/yr) 2 8.400E+03 * 8.400€+03 * ° --- 3 INHALR
RO17 ? Mass loading for inhalation (g/m**3) * 1.000e-04 * 1.000e-04 * - 3 MLINH
RO17 * Exposure duration 3 3,000e+01 * 3,000e+01 3 -—- 3 ED
RO17 ? shielding factor, inhalation 2 5.500E-01 * 4.000e-01 2 --- 2 SHF3
RO17 2 shielding factor, external gamma * 2.725€e-01 ? 7,000e-01 2 - 3 SHF1
RO17 ® Fraction of time spent indoors R ® 6.571-01 * 5.000E-01 * --- 2 FIND
RO17 ? Fraction of time spent outdoors {on site) ® 1.181e-01 * 2.500e-01 * -—- 3 FOTD
RO17 * shape factor flag, external gamma 3 1.000e+00 * 1.000e+00 * >0 shows circular AREA. 3 Fs
R017 * Radii of shape factor array (used if FS = -1): 3 i 3 2
R0O17 *  Outer annular radius (m), ring 1: 3 not used * 5.000e+01 * - 3 RAD_SHAPE( 1)
R017 *  outer annular radius (m), ring 2: ? not used * 7.071e+01 3 - 3 RAD_SHAPE( 2)
RO17 *  oOuter annular radius (m), ring 3: ® not used * 0.000E+00 @ - 3 RAD_SHAPE( 3)
RO17 *  oOuter annular radius (m), ring 4: * not used * 0.000E+00 ? - * RAD_SHAPE( 4)
RO17 *  Outer annular radius (m), ring 5: ® not used 2 0.000£+00 * -—- 3 RAD_SHAPE( 5)
RO17 *  oOuter annular radius (m), ring 6: ? not used 2 0.000e+00 * - 3 RAD_SHAPE( 6)
RO17 *  oOuter annular radius (m), ring 7: 3 not used * (.000e+00 3 - * RAD_SHAPE( 7)
R017 *  Outer annular radius (m), ring 8: ® not used 2 0.000e+00 * - * RAD_SHAPE( 8)
R017 * outer annular radius (m), ring 9: ? not used 2 0.000£+00 3 - 3 RAD_SHAPE( 9)
R017 *  oOuter annular radius (m), ring 10: 3 not used ? Q.000e+00 3 -—- 3 RAD_SHAPE(10)
RO17 2  oQuter annular radius (m), ring 11: * not used * 0.000e+00 2 -—- 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used : 0.000e+00 : -—- : RAD_SHAPE(12)
1RESRAD, Version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 5

Summary : HB soil DCGL_I129
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_T129.RAD

Site-specific garameter Surznmary (cont'ir;ued)

User Used

by RESRAD

Parameter

? Fractions of annular areas within AREA: 3 3 s 2
R0O17 * Ring 1 * not used 3 1.000E+00 3 -—= 3 FRACA( 1)
RO17 * Ring 2 ® not used * 2.732e-01 3 - 3 FRACA( 2)
RO17 * Ring 3 ® not used * 0.000e+00 3 - ® FRACA( 3)
RO17 * Ring 4 ® not used * 0.000£+00 2 - 3 FRACA( 4)
RO17 * Ring 5 ? not used 3 0.000E+00 3 -—= 3 FRACA% 5)
RO17 3 Ring 6 ® not used 3 0.000E+00 3 -~ 3 FRACA( 6)
RO17 * Ring 7 ? not used 3 0.000e+00 ? - 3 FRACA( 7)
RO17 3 Ring 8 ? not used * 0.000E+00 3 - 3 FRACA( 8)
RO17 3 Ring 9 2 not used * 0.000E+00 ? - 3 FRACA( 9)
RO17 * Ring 10 ? not used 2 0.000E+00 ? - 3 FRACA(10)
RO17 * Ring 11 ? not used * 0.000€+00 2 -~ 2 FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : --~ : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120E+02 * 1.600€+02 * - * pIET(1)
RO18 3 Leafy vegetable consumption (kg/yr) » 2.140e+01 ® 1.400e+01 ® - ® DIET(2)
RO18 * Milk consumption (L/yrg * 2.330E+02 * 9.200E+01 ? -~ * DIET(3)
R018 * Meat and poultry consumption (kg/yr) * 6.510e+01 ® 6.300€E+01 * - * DIET(4)
RO18 * Fish consumption (kg/yrg 3 2.060E+01 2 5.400e+00 ® - % pIET(S)
R0O18 * other seafood consumption (kg/yr) 3 9,.000e-01 ® 9.000e-01 ® - * DIET(6)
RO18 2 soil ingestion rate (g/yr) ® 1.826E+01 ® 3.650e+01 2 -— 3 SOIL
RO18 ® Drinking water intake (L/yr) 3 4.785e+02 ® 5.100e+02 3 - 3 pwI
RO18 3 Contamination fraction of drinking water 3 1.000e+00 * 1.000E+00Q 2 --- 3 FDW
RO18 3 Contamination fraction of household water * not used 2 1.000e+00 ? -—- 3 FHHW
RO18 ? Contamination fraction of livestock water ® 1.000€+00 * 1.000€+00 2 --- 2 FLW
RO18 * Contamination fraction of irrigation water 3 1.000e+00 * 1.000e+00 2 --- 3 FIRW
RO18 2 Contamination fraction of aquatic food 2 1.000e+00 ® 5.000e-01 3 -—- * FR9
R0O18 * Contamination fraction of plant food 2 1.000e+00 -1 3 -—- 3 FPLANT
RO18 * Contamination fraction of meat 3 1.000e+00 2-1 2 -—- ® FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 ;-1 : -— : FMILK
RO19 * tivestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 2 -— * LFI5
RO19 * Livestock fodder intake for milk (kg/day) ® 6.320e+01 2 5.500e+01 ° -— 3 LFI6
RO19 ? Livestock water intake for meat (L/day) ® 5.060E+01 * 5.000£+01 * --- 2 WIS
RO19 * Livestock water intake for milk (L/day) * 6.000e+01 * 1.600E+02 2 -—- 3 LwI6
RO19 * Livestock soil intake (kg/day) 3 5.000e-01 * 5.000e-01 ? - 3 LsI
RO19 * Mass loading for foliar deposition (g/m**3) 3 4.000E-04 * 1.000e-04 3 -—- 3 MLFD
RO19 * Depth of soil mixing layer (m) 3 2.300e-01 * 1.500e-01 * -— 3 DM
RO19 * pepth of roots (m) 2 1.220e+00 * 9.000e-01 * - ® DROOT
RO19 3 Drinkin? water fraction from ground water 3 1.000e+00 * 1.000e+00 3 --- 3 FGWDW
RO19 * Household water fraction from ground water * not used * 1.000e+00 * -—- 3 FGWHH
RO19 ? Livestock water fraction from ground water * 1.000e+00 * 1.000E+00 * --- 3 FGWLW
RO19 : Irrigation fraction from ground water : 1.000E+00 ; 1.000E+00 : --- : FGWIR
R198 ? wet weight crop yield for Non-Leafy (kg/m**2) 2 1.750e+00 ® 7.000e-01 ° - ® yv(l)
R19B ? wet weight crop yield for Leafy (kg/m**2) 3 2.889e+00 * 1.500e+00 ® —--- 2 yv(2)
R198B * wet weight crop yield for Fodder  (kg/m**2) * 1.887e+00 > 1.100E+00 2 -—- 2 w(3)
R198 * Growing Season for Non-Leafy (years) 3 2.460e-01 ® 1.700e-01 ? - 3 Te(l)
R198 2 Growing Season for Leafy (years) 3 1.230e-01 2 2.500e-01 3 —_— ? TE(2)
R198 ? Growing Season for Fodder (years) 3 8.200e-02 2 8.000E-02 2 -~- ? Te(3)
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Summary : HB soil DCGL_X129

File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD

Site-Specific Parameter summary (contmued)
User

w

Used by RESRAD pParameter

3 Translocation Factor for Non-Leafy 3 1.000e-01 * 1.000e-01 2 -—- 3 TIV(L)

R198 * Translocation Factor for Leafy * 1.000E+00 ® 1.000e+00 2 -—- 3 TIV(2)
R198B * Translocation Factor for Fodder 3 1.000e+00 * 1.000e+00 2 - * TIV(3)
R198B ? Dry Foliar Interception Fraction for Non-Leafy * 3.500E-01 * 2.500e-01 2 -—— 3 RORY(1)
R19B ? Dry Foliar Interception Fraction for Leafy 3 3.500e-01 ® 2.500e-01 * -—- 3 RDRY(2)
R19B ?* Dry Foliar Interception Fraction for Fodder 3 3.500e-01 ®* 2.500e-01 3 -—- 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500e-01 ? - 3 RWET(1)
R198B ? wet Foliar Interception Fraction for Leafy 3 5.800e-01 ® 2.500e-01 2 - 3 RWET(2)
R198 * wet Foliar Interception Fraction for Fodder 3 3.500e-01 3 2.500e-01 3 -—- 3 RWET(3)
R198 : weathering Removal Constant for Vegetation : 3.300E+01 Z 2.000E+01 : -— Z WLAM

€14 3 €-12 concentration in water (g/cm**3) 3 not used * 2.000e-05 3 -—- 3 C12WTR
Cl4 * C-12 concentration in contaminated soil (g/9) ® not used * 3.000e-02 * - 3 ¢cl2cz
Cl4 2 Fraction of vegetation carbon from soil ® not used * 2.000e-02 3 --- * CSOIL
€14 2 Fraction of vegetation carbon from air * not used * 9.800e-01 * - 3 CAIR

Cl4 ® (-14 evasion layer thickness in_soil (m) 3 not used * 3.000e-01 * -—- 3 DMC

€14 * C-14 evasion flux rate from soil (1/sec) 3 not used * 7.000e-07 32 ——- * EVSN

€14 * -12 evasion flux rate from soil (1/sec). 3 not used * 1.000e-10 3 ——- 3 REVSN
C14 * Fraction of grain in beef cattle feed * not used * 8.000e-01 ® -—- 3 AVFG4
c14 ; Fraction of grain in milk cow feed : not used : 2.000e-01 : --- : AVFG5
STOR ° Storage times of contaminated foodstuffs (days): * s 2 :

STOR *  Fruits, non-leafy vegetables, and grain 3 1,400e+01 * 1.400e+01 3 -—- 3 STOR_T(1)
STOR 3 Leafy vegetables 3 1.000e+00 * 1.000e+00 3 --- 3 STOR_T(2)
STOR 3 Milk 2 1.000E+00 * 1.000E+00 2 - 3 STOR_T(3)
STOR * Meat and poultry 3 2.000e+01 ® 2.000e+01 2 - ? STOR_T(4)
STOR ®  Fis 3 7.000E+00 * 7.000e+00 @ --- 3 STOR_T(S)
STOR 2  Crustacea and mollusks 3 7.000e+00 * 7.000E+00 ® -— 2 STOR_T(6)
STOR * well water 2 1.000E+00  1.000e+00 3 - ? STOR_T(7)
STOR ?  surface water ® 1.000E+00 * 1.000E+00 3 -—- ® STOR_T(8)
STOR : Livestock fodder : 4.500E+01 : 4,500e+01 : - 2 STOR_T(9)
R0O21 * Thickness of bu'i1d1'ng foundation (m) ® not used * 1.500e-01 3 -—- * FLOOR1
R021 ? Bulk density of building foundation (g/cm**3) 3 not used 3 2.400e+00 ? -— 3 DENSFL
RO21 * Total porosity of the cover material 3 not used * 4.000e-01 3 -—- T TPCV
RO21 * Total porosity of the building foundation ® not used * 1.000e-01 3 -—- 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 ® not used ? 3.000e-02 * -—- * PH20FL
R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3

R021 ®* in cover material 3 not used * 2.000E-06 * -—- ? DIFCV
RO21 * in foundation material ® not used * 3.000e-07 * - * DIFFL
R021 * in contaminated zone soil ® not used * 2.000e-06 * -—- * DIFCZ
RO21 * Radon vertical dimension of mixing (m) * not used * 2.000E+00 * -—- 3 HMIX
RO21 * Average building air exchange rate (1/hr) * not used 2 5.000e-01 * -—- 3 REXG
RO21 * Height of the building (room) (m * not used 3 2.500e+00 3 - 3 HRM

RO21 * Building interior_area factor * not used 3 0.000e+00 * -—- 3 FAI

R021 * Building depth below ground surface (m) * not used 2-1.000e+00 * - 3 DMFL
RO21 ? Emanat'mg power of Rn-222 gas 3 not used 3 2.500e-01 ? -—- 3 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not used : 1.500e-01 : -— : EMANA(2)
TITL ? Number of graphical time points 3 32 3 -—- 3 -— 3 NPTS
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 7

Summary : HB soil DCGL_I129

File + C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD

Site-Specific Parameter Summary (continued)
3 User 3 3 Used by RESRAD 3 parameter

b -—- - 3 YMAX

TITL ? Maximum pumber of integration points for dose 3 17

nte
IItiIIiIIIﬁiﬂﬁiI]‘.iiItIiIti?IIﬁtiﬁﬁlitﬁiIﬁiiIIiIIIIIII‘IIIiiIiIﬁﬁiIﬂﬁIIﬂiIiiIIIIttﬁitiIﬁiiﬁiﬁﬁiiiIiiiIItﬁIﬁiﬁ

summary of Pathway Selections

Pathway % User selection -

1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion active
4 -~ meat ingestion 3 active
5 -- milk ingestion M active
6 -~ aquatic foods 2 active
7 -- drinking water 3 active
8 -~ soil ingestion 2 active
9 - radgn 3 suppressed
ﬁttiiiiltﬁinitﬁItiﬁitﬂitIiiitﬂIﬂintiﬂﬁﬁ
1RESRAD, Version 6.5 T« Limit = 30 days 1/27/2011 10:26 Page 8
Summary : HB soil DCGL_T129
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\1129 DCGL\HB SOIL DCGL_I129.RAD
Contaminated Zone Dimensions Initial soil Concentrations, pci/g
Area: 30000.00 square meters I-129 1.000e+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, version 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 1

Probabilistic results summary : HB soil DCGL._I1129

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD
Table of Contents
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VI: Uncertainty Analysis
iIﬁiﬁIﬂﬁﬁﬂiiiltﬁinﬂ
ORESRAD Uncertainty Analysis Results

Probabilistic Input ............ Cinresaaans [P 2
Total DOSE +euvvasvsacernaansannses Cereeasarvarenr e 3
Total RiISK coviiiainannsnasrearscsnnsanonnasanssnanss 4
Dose vs Pathway Ground Externa'l e rerecsrarasaaanans 5
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Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon (water Ind.) ........ 7
Dose vs Pathway: Plant (water Ind.) ........ 8
Dose vs Pathway: Meat (water Ind.) ........ 9
Dose vs Pathway: Milk (water Ind.) ...... .. 10
Dose vs Pathway: Soil Ingestion .......... . 11
Dose vs Pathway: water Ingestion ......... . 12
Dose vs Pathway: Fish Ingestion .......... .. 13
Dose vs Pathway: Radon (water Dep.) ...... . 14
Dose vs Pathway: Plant (water Dep.) ...... .. 15
Dose vs Pathway: Meat (water Dep.) ........ 16
Dose vs Pathway: Milk (water Dep.) ... 17
Cumulative Progabﬂity SUMMATYaeeeeanrassnsnanss caeen 18
summary of dose at graphical times, reptition 1..... 19
peak of the mean dose at graphical times............. 20
Correlation and Regression coefficients (if any)..... 21
1RESRAD, Vversion 6.5 T« Limit = 30 days 11/27/2011 10:26 Page 2
Probabilistic results summary : HB soil DCGL_1129
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name . Distribution  Parameters .
AAAAAR ARRAARARAARAAAARRRAAAR
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .0 1319 ,6881
3 HCCZ BOUNDED LOGNORMAL-N 1.36 2,17 00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1,73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 .0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL~N 362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1,96 265 3.02 15.5
12.  DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1)- UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 9 1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 0905 0349 .594
18 HCUZ (1) BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
20 MLINH CONTINUOUS LINEAR 8 0 .000008  .0151 .000016  .1365
00003 .8119 .00004 .9495 .00006 .9937 .000076  .9983 . 000 1
21 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 .044 1
23 DM TRIANGULAR 1] .15 .6
24 Yv(1) TRUNCATED LOGNORMAL-N ,56 .48 .001 .999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 1,52 2.19 .001 .999
28 DCACTU1(1) TRUNCATED LOGNORMAL-N 1.52 2.19 .001 .999
29 DCACTS(1) TRUNCATED LOGNORMAL-N 1.52 2.19 001 .999

30
titift

1RESRAD, Version 6.5

pProbabilistic results summary :

BBIO(53,1) LOGNORMAL -N
ttftrtiversfsieitaites ffffffetRifteetaeafasts

T« Limit = 30 days
HB soil DCGL_I129

11/27/2011 10:26 Page

20

3.7 1.1
10205000 AARRNRIRRENERONEFTIERRRITNSNNY

es

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL_I129.RAD
Peak of the mean dose (averaged over observations) at graphical tim
Repetition Time of peak mean dose Peak mean dose
Years mrem/yr
1 0.000E+00 S.174E+00
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Nb-94 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 Page 1
Summary : HB soil DCGL_Nb-94
File ! C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Table of Contents
ARAAARAAARAAARAAA

I: Mixture Sums and Single Radionuclide Guidelines
titﬁttttiﬁiiﬂiitﬁtﬁﬂii jssunidssseassidaisginssyad

Dose Conversion Factor (and Related) Parameter Summary ... 2
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Total Dose Components
Time = 0.000E+00 ........... [ e 9
Time = 1.000E+00 .....cciovuinnennans .10
Time = 3.000E+00 ..i.vvvvenvannvanns vesan 11
Time = 1.000E+0) ..coviniveennunnnnnnnen . 12
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Summary : HB soil DCGL_Nb-94
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: HB DCGLs Plus FGR 12 & FGR 11
0 3 3 Current * Base *  parameter
Parameter 3 value# @

=z
o
3
c
w
w

Case* 2 Name

3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 2
A-1 : Nb-94 (Source: FGR 12) : 9.677e+00 : 9.677€+00 : BCF1( 1)
B-1 2 Dose conversion factors for inhalation, mrem/pCi: ? 3 3
B-1 : Nb-94 : 4.140e-04 : 4.140e-04 : bCF2( 1)
D-1 ? Dose conversion factors for ingestion, mrem/pCi: 3 3 3
p-1 : Nb-94 : 7.140e-06 : 7.140e-06 : DCF3( 1)
D-34 * Food transfer factors: 3 s 2
D-34 3 Nb-94 , ghnt/soﬂ concentration ratio, dimensionless 3 1,000e-02 * 1.000e-02 ® RTF( 1,1)
D-34 3 NH-94 eef/livestock-intake ratio, ng/k }/(pCi/d) * 3,000e-07 * 3.000e-07 ® RTF( 1,2)
D-34 : Nb-94 , milk/Tivestock-intake ratio, (pcCi/L}/(pCi/d) : 2.000e-06 z 2.000e-06 : RTF( 1,3)
D-5 ? Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Nb-94 , fis 3 3.000E+02 3 3.000F.+02 ? BIOFAC( 1 1)

D-5 acea and mollus +02 * 00E+
IIIitIIIitiiﬁﬁIIIitIIItiIiﬁIIiiﬁitﬁiIittﬁﬁiIttIﬁittitiﬁtiiIIIiIIIﬁﬁiIIIIIIttﬁiilﬁttiitiﬁﬁii
#For DCF1{xxx) only, factors are for infinite depth & area. See ETFG table in Ground pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 Page 3
Summary : HB soil DCGL_Nb-94
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Site-~Specific Parameter Summary
3 i user 3 3 .__Used by RESRAD 3 parameter
Parameter 2 Input * pDefault 2 (If different from user input) ® ~ Name

=3
i (D
3
e
w

Area of contamnated zone (m**2)

R()ll 3 * 3.000E+04 * 1.000£+04 3 3 AREA
RO11 2 Thickness of contaminated zone (m) ? 1.830e+00 * 2.000E+00 * -— 2 THICKO
RO11 ?® Fraction of contamination that is submerged * (0.000E+00 ® 0.000E+00 * -— 3 SUBMFRACT
RO11 3 Length parallel to aquifer flow (m) 3 1.950E+02 * 1.000E+02 ® -— 3 LCZPAQ
RO11 * Basic radiation dose Timit (mrem/yr) 3 2.500€+01 * 3.000E+01 °® -~ 2 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 * 0.000E+00 * -—- 2 TI
RO11 * Times for calculations (yr) 3 1.000E+00 * 1.000E+00 2 --~ 27 2)
RO11 * Times for calculations (yr) 3 3.000E+00 * 3,000e+00 2 - ®T( 3)
RO11 3 Times for calculations (yr) 3 1.000e+01 * 1,000E+01 2 --- 2 7( 4)
RO11 * Times for calculations (yr) ® 3.000E+01 ? 3.000E+01 * --- 2T S)
RO11 * Times for calculations (yr) 3 1.000e+02 * 1.000E+02 * --- 2 T7( 6)
RO11 ® Times for calculations (yr) 3 3.000e+02 3 3.000e+02 3 -—- 7 7)
RO11 * Times for calculations (yr) 3 1.000E+03 ® 1.000E+03 * - 3 T( 8)
ROLL * Times for calculations (yr) * not used 3 0.000E+00 * -— 27 9)
RO11 : Times for calculations (yr) : not used : 0.000e+00 : --- : T(10)
RO12 * Initial principal radionuclide (pC1/g) Nb-94 3 1,000E+00 ® 0.000E+00 2 -—- ? 51(1)
RO12 : Concentration in groundwater  (pCi/L): Nb-94 : not used : 0,000E+00 : --- : wi( 1)
RO13 ? Cover depth (m) ? 0.000E+00 * 0.000E+00 * --- 2 COVERO
RO13 2 pensity of cover material (g/cm**3) 3 not used 3 1.500E+00 3 --- 3 DENSCV
R013 3 Cover depth erosion rate (m/yr) ? not used 3 1.000£-03 3 —-- 7 vev
RO13 ? Density of contaminated zone (g/cm**3) 3 1.564E+00 3 1.500e+00 3 —-- 3 DENSCZ
R013 2 Contaminated zone erosion rate (m/yr) 3 2.200E-03 ® 1.000e-03 ® -—- 3 vez
RO13 * Contaminated zone total porosity 3 4.100e-01 * 4.000e-01 * -—- 3 TPCZ
RO13 3 contaminated zone field capacity 3 9.500E-02 * 2.000e-01 * -— 3 'FCCZ
RO13 ® cContaminated zone hydraulic conductivity (m/yr) 3 3.900E+00 * 1.000E+01 ? -—- 3 HCCZ
RO13 3 Contaminated zone b parameter 3 5.600e+00 * 5.300E+00 * -—— ? BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040E+00 * 2.000e+00 ? -—- 3 WIND
RO13 * Humidity in air (g/m**3 3 not used * 8.000E+Q0 3 -—- 3 HUMID
RO13 * Evapotranspi rat1on coefficient 3 250E-01 * 5.000e-01 2 - 3 EVAPTR
RO13 3 Prec1p1tat10n {m/yr) 3 9,100e-01 * 1.000E+00 3 -—- 2 PRECIP
RO13 ? Irr1gat1on (m/yr) 3 5.600E-01 ® 2.000E-01 3 -—- * RI
RO13 * Irrigation mode * overhead * overhead 3 -~- 2 IDITCH
RO13 ? Runoff coefficient ® 5.000e-01 ® 2.000E-01 @ -~ 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2.520e+07 * 1.000€£+06 2 - 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000£-03 ; 1.000E-03 : -—~- ; EPS
RO14 ? pensity of saturated zone (g/cm**3) * 1,5108+00 * 1.500E+00 2 -~- 3 DENSAQ
RO14 * saturated zone total porosity 3 4,300e-01 ® 4.000eE-01 2 - 3 TpPSZ
RO14 * saturated zone effective porosn:y 3 3,420E-01 * 2.000E-01 * -—- 3 EPSZ
RO14 * saturated zone field capacit * 8.800E-02 * 2.000e-01 3 --- 3 FCSZ
R014 3 saturated zone hydraulic conduct1v1ty (m/yr) 3 2.880E+01 * 1.000E+02 * -—- 3 HCSZ
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R014 * saturated zone hydraulic gradient 3 2.000e-03 3 2,000e-02 * 3 HGWT
RO14 * saturated zone b parameter 2 7.100e+00 ® 5.300e+00 * 3 BSZ
RO14 * water table drop rate (m/yr) * 1.000e-03 * 1.000£-03 ° 3 WWT
R014 ? well pump intake depth (m below water table) 3 1.000e+01 2 1,000E+01 3 3 DWIBWT
RO14 2 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND * ND s ® MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500£+02 : 3 uw
3
1RESRAD, ‘Version 6.5 T« Limit = 30 days 11/28/2011 09:27 Page 4
summary : HB soil DCGL_Nb-94
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD
site-Specific Parameter Summary (continued)
3 ?  uUser 3 2 Parameter

used by RESRAD
ff T

ww

2 * Default @

Number of unsaturated zone strata 1 NS
RO15 * unsat. zone 1, thickness (m) 2 4.040e+00 * 4.000E+00 3 * H(L)
RO15 ? unsat. zone 1, soil density (g/cm**3) 2 1.564€+00 * 1.500E+00 2 * DENSUZ(1)
RO15 % unsat. zone 1, total porosity ? 4.100e-01 * 4.000e-01 ® * TPUZ(1)
RO15 * unsat. zone 1, effective porosity 3 3.150e-01 * 2.000e-01 ® 3 EPUZ(1)
RO15 ° unsat. zone 1, field capacity # 9,.500e-02 * 2.000E-01 ® 3 Feuz(l)
RO15 * unsat. zone 1, soﬂ—s;luecific b parameter 3 5.600e+00 ® 5.300e+00 3 3 BUZ(1)
RO1S : unsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000E+01 : : HCUZ(1)
RO16 * Distribution coefficients for Nb-94 3 3 3 3
RQ16 *  Contaminated zone (cm**3/g) * 3.560E+03 * 0.000E+00 ° 3 DCNUCC( 1)
RO16 *  Unsaturated zone 1 (cm%**3/g) * 3,800e+02 * 0.000E+00 3 ? pCNucu( 1,1)
RO16 ? saturated zone (cm**3/qg) * 3.800E+02 * 0.000e+00 * -—- 2 peNuUCS( 1)
RO16 *  Leach rate (/yr) * 0.000e+00 * 0.000E+00 * 3.737e-05 3 ALEACH( 1)
RO16 : solubility constant 2 0.000€E+00 : 0.000E+00 z not used : SOLUBK( 1)
RO17 2 Inhalation rate (m**3/yr) 2 8.400E+03 2 8.400e+03 2 ® INHALR
RO17 ? Mass loading for inhalation (g/m**3) 2 1.000e-04 2 1.000E-04 2 3 MLINH
RO17 * exposure duration * 3.000e+01 * 3.000E+01 3 3 ED
R017 ? shielding factor, inhalation * 5.500e-01 * 4.000e-01 3 3 SHF3
RO17 ® shielding factor, external gamma 3 3.980e-01 * 7.000£-01 ? 3 SHF1
R0O17 * fFraction of time spent indoors * 6.571€-01 * S5.000E-01 3 3 FIND
R017 * Fraction of time spent outdoors (on site) * 1.181e-01 3 2.500e-01 3 -—- 3 FOTD
RO17 ? shape factor flag, external gamma ? 1.000E+00 * 1.000E+00 * >0 shows circular AREA. 2 FS
R017 * Radii of shape factor array (used if FS = -1): 3 3 i 3
R017 * outer annular radius (m), ring 1: ® not used 3 5.000E+01 * -~ 2 RAD_SHAPE( 1)
RO17 *  Outer annular radius (m), ring 2: ® not used * 7.071E+01 * 3 RAD_SHAPE( 2)
RO17 *  oOuter annular radius (m), ring 3: 2 not used 2 0.000E+00 ? 3 RAD_SHAPE( 3)
R017 *  oOuter annular radius (m), ring 4: ® not used 3 0.000E+00 * 3 RAD_SHAPE( 4)
RO17 *  oOuter annular radius (m), ring 5: ® not used 3 0.000E+00 3 2 RAD_SHAPE( 5)
RO17 * outer annular radius (m), ring 6: ® not used 2 0.000E+00 ? 3 RAD_SHAPE( 6)
RO17 *  oOuter annular radius (m), ring 7: ® pot used 3 0.000E+00 2 3 RAD_SHAPE( 7)
RO17 *  oOuter annular radius (m), ring 8: * not used * 0.000E+00 * 3 RAD_SHAPE( 8)
RO17 ? outer annular radius (m), ring 9: * not used 2 0.000E+00 ® 3 RAD_SHAPE( 9)
RO17 *  oOuter annular radius (m), ring 10: * not used 3 0.000E+00 2 3 RAD_SHAPE(1Q)
R017 * oOuter annular radius (m), ring 1l: * not used 2 0.000e+00 * 3 RAD_SHAPE(11)
R017 * outer annular radius (m), ring 12: : not used : 0.000E+00 : --- ; RAD_SHAPE(12)
1RESRAD, Version 6.5 T« Limit = 30 days : 11/28/2011 09:27 Page 5
Summary : HB soil DCGL_Nb-94
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94,RAD

Site-Specific Parameter Summary (continued)
3 User 2 2 i
3 Input 3 3 (If diff

Parameter

Used by RESRAD
t f

® Fractions of annular areas within 3
* Ring 1 3 not used 2 1.000E+00 * ?
2 Ring 2 ® not used * 2.732e-~01 3 3 FRACA( 2)
2 Ring 3 ® not used * 0.000E+00 ? 3 FRACA( 3)
2 Ring 4 3 not used 3* 0.000eE+00 3 3 FRACA( 4)
3 Ring 5 * not used 3 0.000e+00 3 3 FRACA( 5)
3 Ring 6 ? not used ? 0.000e+00 ? 3 FRACA( 6)
: Ring 7 3 not used 3 0.000e+00 3 2 FrRACA( 7)
3 Ring 8 3 not used * 0.000e+00 3 3 FRACA( 8)
* Ring 9 3 not used * 0.000£+00 2 3 FRACA
! Ring 10 * not used * 0,000E+00 3 3 FRACA(10)
3 Ring 11 ® not used * 0,000E+00 2 * FRACA(11)
RO17 z Ring 12 : not used : 0.000£+00 : ; FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 * 1.600E+02 3 2 DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 * 1,400€+01 2 3 DIET(2)
RO18 * Milk consumption (L/yrg 3 2.330e+02 * 9,200E+01 2 ® DIET(3)
RO18 3 Meat and poultry consumption (kg/yr) * 6.510e+01 3 6.300E+01 ? 3 DIET(4)
RO18 ® Fish consumption (kg/yr? 3 2.060E+01 * 5,400E+00 ° 3 DIET(S)
RO18 * other seafood consumption (kg/yr) 3 9,000e-01 3 9,000e-01 * 3 DIET(6)
R0O18 2 soil ingestion rate (g/yr) 2 1.826E+01 ? 3.650€e+01 3 3 SOIL
RO18 ? Drinking water intake (L/yr) 3 4,7856+02 ® 5,100E+02 2 3 pwl
RO18 * Contamination fraction of drinking water 3 1.000E+00 * 1.000E+00 3 ® FDW
RO18 2 Contamination fraction of household water 3 not used 2 1,000E+00 2 3 FHHW
RO18 * Contamination fraction of livestock water 3 1.000e+00 * 1.000E+00 * 2 FLW
RO18 * Contamination fraction of jirrigation water * 1.000e+00 3 1.000E+00 2 3 FIRW
R018 ? Contamination fraction of aguatic food 3 1.000e+00 2 5.000€e-01 @ 3 FRS
RO18 ? Contamination fraction of plant food 3 1.000e+00 3-1 3 3 FPLANT
R0O18 * Contamination fraction of meat 2 1.000E+00 3-1 3 3 FMEAT
RO18 : Contamination fraction of milk : 1.000€e+00 :-1 : - : FMILK
‘RO19 ? Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 3 - 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320E+01 ® 5.500E+01 ? -—- 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 3 5.060e+01 3 5.000E+01 3 -—- 3 LwI5
RO19 ? Livestock water intake for milk (L/day) 2 6.000e+01 * 1.600E+02 * - 3 Lwib
RO19 * Livestock soil intake (kg/day) 3 5.000e-01 * 5.000E-01 ? - 3 LSI
RO19 * Mass loading_for foliar deposition (g/m**3) 1 4,000e-04 * 1.000e-04 * --- 3 MLFD
RO19 * pepth of soil mixing layer (m) 3 2.300e-01 ® 1.500e-01 ? --- 3 DM
R0O19 * pepth of roots (m) 3 2.150€+00 * 9.000E-01 ? --- 3 DROOT
R0O19 * prinking water fraction from ground water 3 1.000E+00 * 1.000E+00 * -—- 3 FGWDW
R019 2 Household water fraction from ground water 3 not used * 1.000E+00 ? -—- * FGWHH
RO19 ? Livestock water fraction from ground water 3 1.000£+00 * 1.000E+00 * -—- ? FGWLW
RO19 * Irrigation fraction from ground water : 1.000E+00 : 1.000e+00 : --- ; FGWIR
3
R19B ? wet weight crop yield for Non-Leafy (kg/m**2) 3 1.750€+00 * 7.000E-01 3 —-- 3 yv(l)
R19B ? Wet weight crop yield for Leafy (kg/m**2) * 2.889e+00 ? 1.500€+00 * --- 3 w(2)
R198 ? wet weight crop yield for Fodder (kg/m**2) 2 1.887e+00 * 1.100e+00 * --- 3 y(3)
R198B 3 Growing Season for Non-Leafy (years) 3 2.460E-01 * 1.700e-01 * - 2 TE(L)
R198 2 Growing Season for Leafy (years) * 1.230E-01 ® 2.500e-01 * - 3 TE(2)
R198B 3 Growing Season for Fodder (years) 2 8.200e-02 * 8.000e-02 * - 3 TE(3)
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summary : HB 5011 DCGL_Nb-94
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Site-Specific Paramet

er Summary (continued)
User 3 3

Used by RESRAD pParameter

Translocation Factor for

Non-Leafy 1. 1.000e-01 TIV(1)
3 Translocation Factor for Leafy 3 1.000e+00 3 1.000e+00 * -—- 3 TIV(2)
3 Translocation Factor for Fodder 3 1.000e+00 3 1.000E+00 ? ——- 3 1IV(3)
3 Dry Foliar Interception Fraction for Non-Leafy 2 3.500e-01 * 2.500e-01 ? —-- * RORY(1)
2 pry Foliar Interception Fraction for Leafy 3 3.500e-01 3 2.500e-01 3 —-- ® RDRY(2)
* Dry Foliar Interception fraction for Fodder * 3.500e-01 ® 2.500e-01 ? --- 3 RDRY(3)
* wet Foljar Interception Fraction for Non-teafy 2 3.500e-01 ® 2,500e-01 ? - ? RWET(1)
? wet Foliar Interception Fraction for Leafy 3 5.800e-01 * 2.50Qe-01 3 -— 3 RWET(2)
3 wet Foliar Interception Fraction for Fodder % 3.500e-01 3 2.500e-01 ? - 3 RWET(3)
: weathering Removal Constant for vegetation : 3.300e+01 ; 2,000€+01 ; - : WLAM
Cl4 * C-12 concentration in water (g/cm**3) * not used 3 2.000e-05 3 -—- 3 C12wWTR
Cl4 2 C-12 concentration in contaminated soil (g/g) * not used * 3,000e-~02 * --- 3 Cl2cz
Cl4 2 Fraction of vegetation carbon from soil * not used 3 2.000E-~02 * --- * CSOIL
€14 * Fraction of vegetation carbon from air ? not used 3 9.800e-01 ° --- 3 CAIR
Cl4 3 C-14 evasion layer thickness in_soil (m) 3 not used 3 3.000e-01 * -—- 2 pMC
€14 2 C-14 evasion flux rate from soil (1/sec) ® not used * 7.000E-07 2 - 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ? not used * 1.000e-10 * --- 3 REVSN
Cl4 3 Fraction of grain in beef cattle feed 3 not used * 8.000e-01 3 -—- 3 AVFG4
Cl4 : Fraction of grain in milk cow feed : not used Z 2.000E-01 : .- : AVFEG5S
STOR ? Storage times of contaminated foodstuffs (days): 3 2 3 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.4008+01 * 1.400e+01 3 -—- 3 STOR_T(1)
STOR * Leafy vegetables ® 1.000e+00 * 1.000e+00 ? 2 STOR_T(2)
STOR ®  Milk 3 1.000E+00 * 1.000€+00 2 * STOR_T(3)
STOR 3 Meat and poultry ® 2.000e+01 * 2.000E+01 3 3 STOR_T(4)
STOR ®  Fish ® 7.000E+00 * 7.000E+0Q ? 2 STOR_T(5)
STOR ®  Crustacea and mollusks 3 7.000E+00 * 7.000€+00 2 * STOR_T(6)
STOR *  well water 3 1.000e+00 * 1.000E+00 * 3 STOR_T(7)
STOR *  surface water ® 1.000e+00 * 1.000E+00 2 --- ? STOR_T(8)
STOR : Livestock fodder : 4.500e+01 : 4.500£+01 : - : STOR_T(9)
R021 * Thickness of bui]ding foundation (m) * not used * 1,500e-01 ? -—-- 3 FLOOR1
R021 3 Bulk_density of building foundation (g/cm**3) 3 not used 3 2.400€+00 2 -—- 3 DENSFL
R021 3 Total porosity of the cover material 3 not used 3 4,000e-01 2 -—- 3 TPCV
R021 3 Total porosity of the building foundation ® not used 3 1,000e-01 ? -—- 3 TPFL
RO21 * volumetric water content of the cover material 3 not used 3 5,000e-02 ? - 3 PH20CV
RO21 ? volumetric water content of the foundation ® not used 2 3,000E-02 * - 3 PH20FL
R021 2 Diffusion coefficient for radon gas (m/sec): 3 3 2 3
R021 2  1in cover material 3 not used 2 2,000E-06 * -— 3 DIFCV
R0O21 2 4in foundation material ® not used * 3,000E-07 3 -—- ® DIFFL
R021 *  in contaminated zone soil 3 not used 2 2,000E-06 ? --- 3 pDIFCZ
RO21 2 Radon vertical dimension of mixing (m) * not used 3 2.000€E+00 3 - ? HMIX
R0O21 * Average building air exchange rate (1/hr) ® not used 2 5.000E-01 @ 3 REXG
RO21 3 Height of the building (room) (m) 3 not used 3 2.500E+00 ? 3 HRM
R021 * Building interior_area factor * not used 2 0.000€E+00 * * FAL
R0O21 ® Building depth below ground surface (m) ? not used 2-1.000E+00 3 3 DMFL
RO21 3 Emanating power of Rn-222 gas 3 not used 3 2.500E-01 ? -—- 3 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not used : 1.500e-01 : -—- : EMANA(2)
TITL ? Number of graphical time points 3 32 3 --- 3 --- 3 NPTS
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 page 7
summary : HB soil DCGL_Nb-94
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD
Site-Specific Parameter Summary (continued)
®  User : : ﬂ:Used b¥ RESRAD ? Parameter

17
TITL nteg ts for risk 2 1 3 == 3 | === i 3 KYMAX
T T T e T T R T T ST R T I T i TR LI TT IS TTLI LTS0S

TITL Maximum number o

i integration points
* Maximum number of i

egration poin

summary of Pathway Selections
hi

3

- ex

1 ternal gamma : active .
2 ~- inhalation (w/o radon)?3 active
3 -- plant ingestion 3 active
4 ~- meat ingestion : active
5 ~- milk ingestion 3 active
6 ~- aquatic foods : active
7 -- drinking water M active
8 ~- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 2 active
Pt I T T Rt AT T I e IR I TFRIRITLLTIELLLLLT
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 Page 8
summary : HB soil DCGL_Nb-94
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD
Contaminated Zone bimensions Initial soil Concentrations, pCi/g
AAAAAAAAAAAAAAAAAAAAAAAAAAAA
Area: 30000.00 square meters Nb-94 1.000€E+00
Thickness: 1.83 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 Page 1
Probabilistic results summary : HB soil DCGL_Nb-94

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD
Table of ents

ARBARAAAAARAAAARA
rt vI: Uncertainty Analysis

Part
IRt Tt R R LA TIRLITITLL
ORESRAD Uncertainty Analysis Results
probabilistic Input ..... Creneee Ceeiraaeansanaraaas .
Total DOSE .uvivereanrsirns et itesesaaereearaararans

W
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Total Risk vevvvieviononvenanenennns e rreeeeranaeaes 4
Dose vs Pathway: Ground External ......cvieeiiiennen 5
Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon (water Ind.) ........ccvvuvun 7
Dose vs Pathway: Plant (wWater Ind.) '........ Cireeeas 8
Dose vs Pathway: Meat (water Ind.) ........ Cerreeas 9
Dose vs Pathway: Milk (water Ind.) ................ 10
Dose vs Pathway: Soil Ingestion ............c.voueen 11
Dose vs Pathway: Water Ingestion ................... 12
Dose vs Pathway: Fish Ingestion ........... P 13
Dose vs Pathway: Radon (Water Dep.) . 14
Dose vs Pathway: Plant (wWater Dep.) 15
Dose vs Pathway: Meat (water Dep.) 16
Dose_vs Pathwag: Milk (water Dep.) .. 17
Cumulative Probability Summary........eeeivnenavanens 18
summary of dose at graphical times, reptition 1..... 19
pPeak of the mean dose at graphical times............. 20
Correlation and Regression coefficients (if any)..... 21
1RESRAD, Version 6.5 T« L1m1t = 30 days 11/28/2011 09:27 page 2
Probabilistic results summary : HB soil DCGL_N|
File : C:\RESRAD_ FAMILY\RESRAD\G 5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD
probabilistic Input
ONumber of Sample Runs: 2000
Number Name . Distribution Parameters ..o
AR A A A AR R ARAARRAAA D lon eters . "
1 THICKO UNIFORM .15 51
2 DENSCZ BOUNDED NORMAL 1.5635 2385 .827 2.3
3 TPCZ BOUNDED NORMAL 41 .09 1319 .6881
4 HCCZ BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
5 BCZ BOUNDED LOGNORMAL-N 1.73 323 .08 15.3
6 EVAPTR UNIFORM .5 .75
7 RI UNIFORM .36 76
8 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2,084
9 TPSZ BOUNDED NORMAL .43 0699 .214 .646
10 EPSZ BOUNDED NORMAL .342 0705 .124 .56
1 HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195
12 BSZ BOUNDED LOGNORMAL-N 1.96 265 3.02 15.5
13 DWIBWT TRIANGULAR 6 10 30
14 uw UNIFORM 1173 1973
15 H(1) UNIFORM 0 8.08
16 DENSUZ(1) BOUNDED NORMAL 1 5635 2385 .827 2.3
17 TPUZ(1) BOUNDED NORMAL 9 1319 .6881
18 EPUZ(1) BOUNDED NORMAL 315 0905 0349 .594
19 HCUZ(1) BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
20 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
21 MLINH CONTINUOUS LINEAR 8 0 .000008  .0151 .000016  .1365
00003 .8119 .00004 . 9495 00006 .9937 .000076  .9983 .000 1
22 SHF3 . UNIFORM 15 .95
23 DM TRIANGULAR 0 .15 6
24 DROOT UNIFORM 3 4
25 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 .001 .999
26 WLAM TRIANGULAR 5.1 18 84
27 RWET(2) TRIANGULAR .06 .67 .95
28 DCACTU1(1) TRUNCATED LOGNORMAL-N 5.94 3.22 .001 .999
29 DCACTS (1) TRUNCATED LOGNORMAL-N 5.94 3.22 .001 .999
30 BRTF(41,1) TRUNCATED LOGNORMAL-N -4.61 1.1 .001 .999
31 BRTF(41,2) TRUNCATED LOGNORMAL-N -13.82 .9 .001 .999
32 BRTF(41,3) TRUNCATED LOGNORMAL-N -13,12 7 001 .999
33 BBIO(41,1) LOGNORMAL -N 5.7 1.1 .
tiitft fETEEffTTTLLELLTLLLLST SELEATLITLLLTIRLLLL00S AT EEttiddatteasffessetsesfraassafsesss
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 09:27 page 20

Probabilistic results summary :

 File :

HB soil DCGL_Nb 94

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Repetition
1

Years
0.000E+00

pPeak mean dose

mrem/yr
3.505e+00

Peak of the mean dose (averaged over observations) at graphical times
Time of peak mean dose
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Ni-59 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:28 Page 1
Summary : HB soil DCGL_Ni-59
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NIS9.RAD

Table of Contents

AAAAAAAAAAAAAAAAA
: Mixture Sums and Single Radionuclide Guidelines
IiﬂiﬁlﬁiﬁiiﬁittiﬁItﬁi tiifirtisstesfiiaeeifants

Dose Conversion Factor (and Related) Parameter Surrlnary 2
Site-Specific Parameter Summary .. 3
summary of Pathway Selections ......... 7
Contaminated Zone and Total Dose Summary . eereean 8
Total Dose Components
Time = 0.000E+00 .. 9
Time = 1.000e+00 .. 10
Time = 3.000€+00 11
Time = 1.000E+01 12
Time = 3.000E+01 13
Time = 1.000E+02 .. 14
Time = 3.0008+02 .. . .15
Time = 1.000E+03 ........coiiuvrnnnennn . . 16
Dose/Source Ratios Summed Over All Pathways .17
Ssingle Radionuclide Soil Guidelines ...... 17
Dose Per Nuclide Summed Over A1l Pathways .18
S0il Concentration Per NUclide ...i.vieseeraserisnesnncss 18
1RESRAD, Version 6.5 T« L1m1t = 30 days 11/28/2011 10:28 Page 2
Summary : HB soil DCGL_!
File t C:\RESRAD_! FAMILY\RESRAD\S S\USERFILES\NI59 DCGL\HB SOIL DCGL_NIS59.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
4] 3 ® Current * Base 3 Pparameter
Menu ? Parameter ® . valuye# * Case* 3 Name
A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 : Ni-59 (Source: FGR 12) : 0.000E+00 ; 0.000e+00 : DCF1( 1)
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 : Ni-59 : 2.700e-06 : 2.700E-06 * DCF2( 1)
E
D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 : Ni-59 : 2.100e-07 : 2.100e-07 * DCF3( 1)
3
D-34 * Food transfer factors: 2 3 3
D-34 ® Ni-59 gant/soﬂ concentration ratio, dimensionless  * 9,120E-02 * 5.000E-02 * RTF( 1,1)
D-34 2? Ni-59 eef/livestock-intake ratio, (pC1/k )/ (pCi/d) * 5.000e-03 * 5.000E-03 * RTF( 1,2)
D-34 : Ni-59 » milk/livestock-intake ratio, (DCi/L?/(pC'l/d) : 3.210e-02 ; 2.000e-02 : RTF( 1,3)
D-5 2 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 N1—59 , 2 1.000E+02 3 1.0005+02 3 BIOFAC( 1 1)

w

3

D-5 59 tacea and m c(
tHIIID‘.'.tiiiﬁItﬁﬁttﬁIiIIIIItiniﬁitﬁtiiﬁﬂiiIIIﬁIIﬁiiiIItIIIIIIiﬁiitiIiIﬁiiIIIItItiﬁiiﬁlﬁhi
#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributio

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10 28 Page 3
Summary ¢ HB s0i1 DCGL_Ni-59
File : C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\NI59 DCGL\HB SOIL DCGL_NI59.RAD
Site- Spec1f1c Parameter Summary
3 User 3 Used by RESRAD 3 parameter
3 Parameter 3 Input  * Default 2 (If different from user input) 3 Name

3 area of contaminated zone (m**2) 2 3.000e+04  1.000E+04 °® 3 AREA
RO11 ? Thickness of contaminated zone (m) 3 2.670e+00 * 2.000E+00 3 -—- 3 THICKO
RO11 ® Fraction of contamination that is submerged 3 0.000e+00 2 0.000€+00 @ -—- 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1.950e+02 ? 1.000e+02 3 -—- 3 LCzPaQ
ROLL ® Basic radiation dose limit (mrem/yr) 3 2.500e+01 * 3.000e+01 3 -—- 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000e+00 * 0.000e+00 ® -— 3 TI
RO11 ® Times for calculations (yr) 3 1.000e+00 2 1.000E+00 ? -—- 2 T(2)
RO11 3 Times for calculations (yr) 3 3.000e+00 * 3.000e+00 3 -—- 2 7( 3)
RO11 3 Times for calculations (yr) ® 1.000e+01 * 1.000e+01 2 -—- 2 T(4)
RO11 3 Times for calculations (yr) 3 3.000e+01 * 3,000€+01 ? -—- 2 7C5)
RO11 * Times for calculations (yr) 3 1.000e+02 * 1.000e+02 3 -— 2 7( 6)
RO11 ®* Times for calculations (yr) 3 3,000e+02 * 3,000e+02 * -—- 2 T(7)
RO11 3 Times for calculations (yr) * 1.000e+03 ® 1.000e+03 ? -—- 2 71(C 8)
RO11 2 Times for calculations (yr) 3 not used 2 0.000e+00 3 - 2T(9)
RO11 : Times for calculations (yr) : not used : 0.000€e+00 : -—- : 7(10)

3
RO12 * Initial principal radionuclide (pCi/g): Ni-59  * 1.000€+00 * 0.000E+00 * - 3 s1(l)
R012 : Concentration in groundwater  (pCi/L): Ni-59 : not used : 0.000€+00 : ——- 3 wi( 1)
3

RO13 * Cover depth (m) 3 0.000e+00 * 0.000E+00 3 --- ® COVERD
RO13 2 pensity of cover material (g/cm**3) 3 not used 2 1.500E+00Q 2 - 3 DENSCV
RO13 2 Cover depth erosion rate (m/yr) ? not used 2 1.000e-03 ? - 3 vev
RO13 * Density of contaminated zone (g/cm**3) 3 1.564e+00 * 1.500E+00 3 ~—- 3 DENSCz
R013 3 Contaminated zone erosion rate (m/yr) 3 2.200e-03 ® 1.000e-03 2 ~—- 3 vez
RO13 * Contaminated zone total porosity * 4.100e-01 * 4.000e-01 ? ~-- 3 TPCZ
RO13 3 Contaminated zone field capacity i * 9,500e-02 * 2.000e-01 * ~—- ? FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 3.900e+00 3 1.000e+01 3 ~—- 3 HCCZ
R013 ® Contaminated zone b parameter 3 5,600e+00 ® 5.300e+00 ? ~—- 3 BCZ
RO13 2 Average annual wind speed (m/sec) 3 3,040e+00 ®* 2.000E+00 3 ~-- 3 WIND
RO13 3 Humidity in air (g/m**3) * not used 3 8.000e+00 * ~-- 3 HUMID
RO13 2 Evapotranspiration coefficient 3 6.250E-01 ® 5.000e-01 3 -—— 3 EVAPTR
RO13 2 Precipitation (m/yr) 2 9,100€e-01 3 1.000e+00 3 ~—- 3 PRECIP
RO13 % Irrigation (m/yr) 3 5,600E-01 * 2.000e-01 @ ~-- ® RI
R013 ® Irrigation mode 3 overhead 3 overhead 3 -~ 3 IDITCH
R0O13 * Runoff coefficient 2 5,000e-01 ® 2,000e-01 @ ~-- * RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2,520E+07 * 1.000e+06 ? ——- 3 WAREA
RO13 : Accuracy for water/soil computations ; 1.000e-03 : 1.000e-03 : - ; EPS
RO14 2 Density of saturated zone (g/cm**3) 2 1.510e+00 * 1.500€+00 * - 3 DENSAQ
RO14 * Saturated zone total porosity * 4.300e-01 * 4.000e-01 3 - 3 TpSZ
RO14 3 saturated zone effective poros1ty * 3,420e-01 * 2,000e-01 ? - * EPSZ
RO014 * saturated zone field capacit * 8.800E-02 ® 2.000€-01 * - ® FCSZ
R014 ? saturated zone hydraulic conduct1v1ty (m/yr) 3 2.880e+01 ® 1.000E+02 * -—- 3 HCSZ
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RO14 * saturated zone hydraulic gradient * 2.000e-03 * 2,000E-02 * --- ® HGWT
RO14 * saturated zone b parameter * 7.100€+00 * 5.300E+00 * --- * BSZ
RO14 * water table drop rate (m/yr) * 1.000E-03 * 1.000E-03.2 - 3 VWT
RO14 * well pump intake depth (m below water table) * 1.000e+01 * 1.000e+01 * --- 3 DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND : ND 2 --- 3 MODEL
RO14 2 well pumping rate (m**3/yr) : 1.573e+03 ; 2.500E+02-: --- 3 uw
E)
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:28 Page 4
Summary : HB soil DCGL_Ni-59
File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NI53.RAD
Site-Specific Parameter Summary (continued)
3 3 user : 2 . _Used Parameter

w oW

of unsaturated zone strata

Number 1 1 -—- 3 NS
3 Unsat. zone 1, thickness (m 3 4.040e+00 * 4.000e+00 ? -— 2 H(D
® unsat. zone 1, soil_density (g/cm**3) ? 1.564e+00 * 1.500e+00 3 - 3 DENSUZ(1)
? Unsat. zone 1, total porosity * 4,100e-01 * 4.000e-01 3 -— 3 TPUZ(1)
? Unsat. zone 1, effective porosity 3 3,150e-01 * 2.000e-01 2 --- ® epuz(l)
® Unsat. zone 1, field capacity * 9,500e-02 * 2.000E-01 ? - 3 FCuz(l)
® unsat. zone 1, soil- sﬁ)eaﬁc b parameter * 5.600E+00 * 5.300E+00 3 -—- * BUZ(1)
: Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900€+00 : 1.000e+01 : -—- ; HCUZ(1)
3 pistribution coefficients for Ni-59 3 s 2 3
3 contaminated zone (cm**3 2 4,240£+02 * 1.000e+03 *? -— 2 DONuCC( 1)
?  Unsaturated zone 1 (cm**3/g) 3 4.240E+02 * 1.000E+03 2 -—- * peNucu( 1,1)
3 Saturated zone (cm**3/g) 3 4.240e+02 * 1.000E+03 ® -— 3 peNucs( 1)
3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 2.149e-04 * ALEACH( 1)
: solubility constant : 0.000E+00 : 0.000£+00 : not used : SOLUBK( 1)
3 Inhalation rate (m**3/yr) * 8.400e+03 > 8.400e+03 3 -—- 3 INHALR
3 Mass loading for inhalation (g/m**3) # 1.000e-04 * 1.000e-04 3 -—- 3 MLINH
* Exposure duration 2 3.000E+01 * 3.000e+01 3 - * ED
2 shielding factor, inhalation ? 5.500e-01 * 4.000E-01 2 - 3 SHF3
? shielding factor, external gamma * 2.725e-01 * 7.000e-01 3 -—- 3 SHF1
3 Fraction of time spent indoors * 6.571e-01 ® 5.000e-01 2 --- * FIND
3 Fraction of time spent outdoors (on site) 2 1.181e-01 * 2.500£-01 * - * FOTD
? shape factor flag, external gamma * 1.000e+00 * 1.000e+00 ? >0 shows circular AREA *Fs
? Radii of shape factor array (used if Fs = -1): * 3 3 3
*  outer annular radius (m), ring 1: ® not used * 5.000€+01 2 -— ® RAD_SHAPE( 1)
*  outer annular radius (m), ring 2: ® not used 3 7.071E+01 ? -—- 3 RAD_SHAPE( 2)
3 oQuter annular radius (m), ring 3: * not used * 0.000E+00 3 -—- 3 RAD_SHAPE( 3)
3 Quter annular radius (m), ring 4: ¥ not used * 0.000e+00 3 -— 3 RAD_SHAPE( 4)
3 Quter annular radius (m), ring 5: ? not used * 0.000e+00 * -—- * RAD_SHAPE( 5)
2 oQuter annular radius (m), ring 6: 3 not used * 0.000e+00 ? -—- 3 RAD_SHAPE( 6)
3 outer annular radius (m), ring 7: * not used * 0.000E+00 2 -—- * RAD_SHAPE( 7)
3 outer annular radius (m), ring 8: ¥ not used * 0.000e+00 3 -—- * RAD_SHAPE( 8)
2 outer annular radius (m), ring 9: 3 not used 2 0.000e+00 * -—- 3 RAD_SHAPE( 9)
3 outer annular radius (m), ring 10: * not used * 0.000e+00 3 -—- 3 RAD_SHAPE(10)
3 outer annular radius (m), ring 1l: 3 not used 3 0.000eE+00 2 - 3 RAD_SHAPE(11)
; outer annular radius (m), ring 12: : not used : 0.000e+00 : -—- : RAD_SHAPE(12)
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Summary : HB soil DCGL_Ni-59
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NI59.RAD

Site-Specific pParameter Summary (continued)
2 :  User 8 :
3

used by RESRAD Parameter

RO17 ® Fractions of annular areas within AREA:

RO17 * Ring 1 * not used * 1.000e+00 3 - 7 FRACA( 1)
RO17 3 rRing 2 3 not used * 2.732e-01 3 -—- 3 FRACA( 2)
RO17 * Ring 3 3 not used * 0.000£+00 * -—- 3 FRACA( 3)
R017 * Ring 4 ® not used * 0.000E+0Q0 °® - 3 FRACA( 4)
RO17 * Ring 5 ® not used ? 0.000E+Q0 3 -— 3 FRACA( 5)
RO17 ® Ring 6 * not used * 0.000£+00 ? -— ® FRACA( 6)
RO17 ? Ring 7 3 not used 3 0.000e+00 ? -— 3 FRACA( 7)
RO17 * Ring 8 * not used * 0.000e+00 * -—- 3 FRACA( 8)
RO17 * Ring 9 * not used * 0.000E+00 ° -—- 3 FRACA(
RO17 * Ring 10 % not used * 0.000E+Q0 ? -— 3 FRACA(10)
RO17 * Ring 11 ? not used * 0.000E+00 3 -—- 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000e+00 : -— z FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 * 1.600E+02 * -—- 3 pIev(l)
RO18 ? Leafy vegetable consumption (kg/yr) 3 2.140e+01 3 1.400e+01 * -—- 3 DIET(2)
RO18 * milk consumption (L/y g 3 2.330e+02 * 9.200e+01 ? -—- * DIET(3)
RO18 * Meat and poultry consumption (kg/yr) * 6.510e+01 * 6.300E+01 3 -— 3 DIET(4)
R018 * Fish consumption (kg/yrg 3 2.060e+01 * 5.400E+00 3 -—- 3 DIET(S)
RO18 2 oOther seafood consumption (kg/yr) 3 9,000e-01 3 9.000e-01 2 - 3 DIET(6)
RO18 ? soil ingestion rate (g/yr ? 1.826E+01 * 3.650E+01 3 --- * SOIL
RO18 * Drinking water intake (L/yr) 3 4.785e+02 * 5.100€+02 * - 3 pwL

RO18 * Contamination fraction of drinking water * 1.000e+00 * 1.000e+00 2 -—- 3 FDW

RO18 ? Contamination fraction of household water * not used * 1.000E+00 3 -—- 2 FHHW
RO18 * Contamination fraction of livestock water 3 1.000E+00 * 1.000€+00 2 ——- ?OFLW

RO18 * Contamination fraction of irrigation water * 1.000E+00 * 1,000E+00 * --- ® FIRW
RO18 * Contamination fraction of aquatic food 3 1.000e+00 * 5.000e-01 3 —-- 2 FRY

RO18 * Contamination fraction of plant food 3 1.000e+00 2-1 2 -—- * FPLANT
RO18 3 Contamination fraction of meat 3 1.000E+00 3-1 3 -— 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 : -1 : -— : FMILK
RO19 ? Livestock fodder intake for meat (kg/day) 3 2.710e+01 3 6.800E+01 * --- 3 LFIS
RO19 ® rLivestock fodder intake for milk (kg/day) 3 6.320E401 * 5.500e+01 @ --- 3 LFI16
R019 ? Livestock water intake for meat (L/day) 3 5,060E+01 * 5.000€+01 @ -—- 3 WIS
R019 ® Livestock water intake for mﬂk (L/day) 3 6.000e+01 * 1.600E+02 3 -—- 3 LWI6
RO19 * Livestock soil intake (kg/da 3 5.000e-01 * 5.000e-01 * -— 3 sI

RO19 ? Mass Toading_for foliar epos1t1on (g/m**3) 3 4.000E-04 ®* 1.000E-04 2 -—- * MLFD
RO19 3 pepth of soil mixing layer (m) 3 2.300e-01 ® 1.500e-01 3 -—- 3 pMm

RO19 ® pepth of roots (m) * 1.220E+00 * 9.000e-01 3 -— 3 DROOT
R019 ® orinking water fraction from ground water ® 1.000e+00 * 1,000E+00 ® -— 3 FGWDW
RO19 * Household water fraction from ground water ® not used * 1,000E+00 3 -— 2 FGWHH
RO19 ? Livestock water fraction from ground water * 1.000E+00 * 1,000€+00 ® - 2 FGWLW
RO19 : Irrigation fraction from ground water : 1.000e+00 : 1.000£+00 : - : FGWIR
R198 * wet weight crop yield for Non-Leafy (kg/m**2) 2 1.750E+00 * 7.000e-01 ® -— 2 yv(l)
R19B 2 wet weight crop yield for Leafy (kg/m**2) # 2.889e+00 * 1.500E+00 * -— 2 yw(2)
R198B * wet weight crop yield for Fodder (kg/m**Z) 3 1.887e+00 ® 1.100E+00 3 -— 3 yv(3)
R198 * Growing Season for Non-Leafy (years) 3 2.460e-01 * 1.700€-01 * -— 3 TE(L)
R19B ? Growing Season for Leafy (years) ? 1.230e-01 ® 2,500E-01 ? -—- 3 TE(2)
R198 *® Growing Season for Fodder  (years) 3 8.200e-02 * 8,000E-02 3 -== 3 TEC3)
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Summary : HB 5011 DCGL_Ni-59

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI5S9 DCGL\HB SOIL DCGL_NI59.RAD

Site-Specific Parameter Summary (connnued)
Use

used by RESRAD Parameter

R198B * Translocation Factor for Non-Leafy * 1.000E-01 * 1.000e-01 3 ~-- 3 TIV(L)
R19B ® Translocation Factor for Leafy 3 1.000E+00 ® 1.000e+00 * ~-- 3 TIv(2)
R198 3 Translocation Factor for Fodder 2 1.000e+00 * 1.000e+00 * ~-- 2 TIV(3)
R19B * Dry Foliar Interception Fraction for Non-lLeafy * 3.500E-01 ? 2.500E-01 * -——- 3 RDRY(1)
R19B 2 pry fFoliar Interception Fraction for Leafy 3 3,500e-01 3 2.500e-01 * -—- 3 RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder 3 3,500e-01 * 2,500e-01 3 --- 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy * 3.500€-01 ® 2.500e-01 @ -— 3 RWET(1)
R198 ? wet Foliar Interception Fraction for Leafy 3 5,800e-01 * 2.500e-01 2 - 3 RWET(2)
R198 * wet Foliar Interception Fraction for fodder 3 3,500e-01 * 2,500E-01 ? - 3 RWET(3)
R198 : weathering Removal Constant for Vegetatwn : 3.300E+01 : 2,000E+01 : --- : WLAM
Cl4 * C-12 concentration in water (g/cm**3) ® not used * 2,000e-05 ? .- 2 C12wWTR
Cl4 3 C-12 concentration in contaminated soil (g/g9) ® not used * 3,000e-02 2 -—- 3 cl2cz
€14 * Fraction of vegetation carbon from soil * not used * 2,000e-02 3 -— 3 CSOIL
€14 * Fraction of vegetation carbon from air ® not used 3 9,800e-01 3 -— 3 CAIR
€14 * C-14 evasion layer thickness in_soil (m) ® not used * 3,000e-01 ° --- 3 pMC
C14 * C-14 evasion flux rate from soil (1/sec) ® not used * 7.000E-07 ® --- 3 EVSN
Cl4 * C-12 evasign flux rate from soil (1/sec) * not used * 1.000e-10 3 --- ® REVSN
€14 * Fraction of grain in beef cattle feed ® not used * 8.000e-01 @ -—- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used ; 2.000e-01 : -—- ; AVFG5
STOR ? Storage times of contaminated foodstuffs (days): 3 2 3 3
STOR *  Fruits, non-leafy vegetables, and grain 3 1.400e+01 * 1.400e+01 3 -—- 3 STOR_T(1)
STOR *  Leafy vegetab'les 3 1,000e+00 * 1.000£+00 3 -—- ? STOR_T(2)
STOR ¥  Milk # 1.000E+00 * 1.000E+00 2 --- * STOR_T(3)
STOR ® Meat and poultry * 2.000e+01 * 2.000£+01 * ——- * STOR_T(4)
STOR *  Fish ? 7.000E+00 ? 7.000E+00 3 --- 2 STOR_T(5)
STOR ¥  Crustacea and mollusks 3 7.000E+00 * 7.000e+00 * -— 3 STOR_T(6)
STOR ¥  well water * 1.000E+00 * 1,000£+00 * - * STOR_T(7)
STOR *  surface water * 1.000E+00 * 1,000E+00 * - ® STOR_T(8)
STOR : Livestock fodder : 4,.500E+01 : 4.500E+01 : -—- : STOR_T(9)
R021 ® Thickness of building foundation (m) * not used * 1.500e-01 * - 3 FLOOR1
RO21 * Bulk_density of building foundation_ (g/cm**3) * not used * 2.400E+00 * - 3 DENSFL
RO21 * Tota) porosity of the cover material 3 not used 3 4,000e-01 3 -—- 3 TPCV
R0O21 3 Total porosity of the building foundation 3 not used 3 1.000e-01 * —-- 3 TPFL
RO21 * volumetric water content of the cover material ? not used 2 5.000e-02 * ——- 2 pPH20CV
RO21 ® volumetric water content of the foundation ® not used * 3.000E-02 * —-- 3 PH20FL
R0O21 3 piffusion coefficient for radon gas (m/sec): 3 3 3 3
R021 * in cover material ? not used 2 2.000e-06 * -—- 3 DIFCV
RO21 *  in foundation material 3 not used ? 3.000e-07 * --- 3 DIFFL
RO21 @ in contaminated zone soil * not used 2 2.000E-06 * -— 3 DIFCZ
RO21 2 Radon vertical dimension of mixing (m) 2 not used 2 2.000E+00 * -— 3 HMIX
RO21 * Average building air exchange rate (1/hr) ? not used ? 5,000e-01 2 -—- 2 REXG
RO21 ® Height of the building (room) (m) 3 not used 3 2.500E+00 ° --- 3 HRM
RO21 * guilding interior area factor 3 not used 3 0.000E+00 ® - ® FAL
RO21 * Building depth below ground surface (m) * not used *-1.000E+00 3 -— ® DMFL
RO21 2 Emanating power of Rn-222 gas 3 not used ? 2.500e-01 * -— 3 EMANA(L)
R021 ; Emanating power of Rn-220 gas : not used ; 1.500€-01 : -—- : EMANA(2)
TITL ® Number of graphical time points 3 32 3 -— 3 - 3 NPTS
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Summary : HB soil DCGL_Ni-59
File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NIS9 DCGL\HB SOIL DCGL_NI59.RAD
Site-Specific Parameter Summary (contmued)
3 3 yser Used by RESRAD 3 Parameter

TITL Max1mum number of 1ntegrat1on po1nts for dose 17 -— -—- LYMAx
ation

3 xim s for
iﬁIiIﬁ:ﬂIiﬁIiiﬂHItiIIﬁiIiIItiiIttﬁﬂiﬂtinﬂitiniitiiiﬁIiilltitﬂﬁ:iiilﬁltﬁiItIiiIIIﬁII1tiIiIiilﬂtiltﬁﬁiﬁlitin

Summary of Pathway Selections

. Pathway

1 -~ external gamma active
2 -~ inhalation (w/o radon)s active
3 -~ plant ingestion active
4 -~ meat ingestion 3 active
5 -~ milk ingestion 3 active
6 -~ aquatic foods 3 active
7 -~ drinking water 3 active
8 -~ soil ingestion 3 active
-9 —(—j radon ath 3 suppressed
way d
IiﬁIIItiHItiiiﬁ:uﬂﬁiiiitIIIiiIIIiIﬁItiiﬂiiii
, Version 6. « Limi ays : age
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Summary : HB soil DCGL_Ni-59
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NI5%9.RAD

Contaminated Zone Dimensions Initial soil concentrations, pci/g
AARAAAAAAAAAAAAAAAARAAAAAAAA
Area: 30000.00 square meters Ni-59 1,000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« L1m1t = 30 _days 11/28/2011 10:28 Page 1

probabilistic results summary : HB soil DCGL _Ni-59
File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\NI59 DCGL\HB SOIL DCGL_NI59.RAD
tents

art VI: Uncertainty Analysis
itiiﬁttlﬁttiﬂttttiﬁtttﬁ
ORESRAD Uncertainty Analysis Results

Probabilistic Input ........cciiiieaenne e eaaraen 2
Total DOSE ..cvvvaunes cereees Cereraaa 3
Total RISK tovviviiesavnncaveriasenrranssanansoannnns 4
Dose vs Pathway Ground Externa1 ................... 5
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Dose vs Pathway: Inhalation (w/o Radon) ............ 6
Dose vs Pathway: Radon (water Ind.) ........o.0vvv.. .7
Dose vs Pathway: Plant (wWater Ind.) .......c.cuunvens 8
Dose vs Pathway: Meat (water Ind.) ...........ccn.. 9
Dose vs Pathway: Milk (water Ind.} .......ecvvennns 10
Dose vs Pathway: Soil Ingestion .........vevcuunnens 11
Dose vs Pathway: Water INgestion ......cccev-ueasenes 12
Dose vs Pathway: Fish Ingestion ...... Cedeeraarereas 13
Dose vs Pathway: Radon (water Dep. 14
Dose vs Pathway: Plant (water Dep. 15
Dose vs Pathway: Meat (water Dep. 16
Dose_vs Pathwag: milk (water Dep.) .. 17
Cumulative Probability Summary......... Merressesaenan 18
Summary of dose at graphical times, reptition 1..... 19
pPeak of the mean dose at graphical times.........cv.. 20
Correlation and Regression coefficients (if any)..... 21
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Probabilistic results summary :

HB soil DCGL_Ni-59

File :

ONumber of Sample Runs: 2000

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NI59.RAD

probabilistic Input

Number Name . . Distribution ___  _ Parameters .
1 DENSCZ BOUNDED NORMAL 1,5635 .2385 . 827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 1319 .6881
3 HCCz BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
4 CZ BOUNDED LOGNORMAL-N  1.73 .323 2.08 5.3
5 EVAPTR UNIFORM .5 .75
6 I UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 0705 124 .56
10 HCSZ BOUNDED LOGNORMAL-N  .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N  1.96 265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1,5635 .2385 .827 2.3
16 TPUZ(1, BOUNDED NORMAL .41 09 1319 . 6881
17 EPUZ(1) BOUNDED NORMAL .315 0905 0349 .594
18 HCuz(1) BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15,3
20 MLINH CONTINUQUS LINEAR 8 0 .000008 .0151 .000016
00003 .8119 .00004 L9495 .00006 .9937 .000076  .9983 .000 1
21 SHF3 UNIFORM .15 95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 .044 1
23 DM TRIANGULAR 0 .15 .6
24 yv(1), TRUNCATED LOGNORMAL-N .56 .48 .001 .999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 999
28 DCACTUL(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999
29 DCACTS(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999
30 BRTF(28,2) TRUNCATED LOGNORMAL-N -5.3 9 .001 .999

31
11118t
1RESRAD, Version 6.5

BBIO(28,1) LOGNORMAL -N
i5stisachtostrnnitoatdiBersisdisaitiavesnass sy

T« Limit = 30 days 11/28/2011 10:28 Page

probabilistic results summary : HB soil DCGL_Ni-59

20

4.6 i1
Titttt et sttt asattt it itiztet

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_NI59.RAD
Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose
Years mrem/yr
1 0.000E+00 1.269e-02

.1365
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Ni-63 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:32 PpPage 1
Summary : HB soil DCGL_Ni-63
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

£

sums le Radionuclide Guidelines

re
ﬂiiItIIIttﬁitﬂiﬁﬁtiﬁtnIIHItiitIItﬂﬁiiIttIﬁIt
Dose Conversion Factor (and Related) Parameter Sunmary 2
Site-Specific Parameter SUMMArY .....cevevevarnsnccnneanas 3
Summary of Pathway Selections ............. eeerasns esens 7
Contaminated Zone and Total Dose Summary ................. 8
Total Dose Components
Time = 0.000€+00 9
Time = 1.000e+00 10 -
Time = 3.000E+00 11
Time = 1,000€+01 12
Time = 3.000e+01 13
Time = 1.000€+02 14
Time = 3.000€+02 15
Time = 1.000E+03 16
Dose/Source Ratios Summed Over A1l Pathways ...cvuvieeuacn 17
single Radionuclide Soil Guidelines ...........ccvaeivvens 17
pose Per Nuclide Summed Over A1l Pathways ........cevvveen 18
s0i1 Concentration Per Nuclide ,.........cvivianniineuann 18
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5ummary : HB s0il DCGL_Ni-6
File : C:\RESRAD_ FAMILY\RESRAD\G S5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
3 Current ® Base ®  parameter

A-1 * DCF's for external ground radiation, (mrem/yr)/(pCi/g) N 2 3

A-1 : Ni-63 (Source: FGR 12) : 0.000E+00 : 0.000E+00 : DCF1( 1)

B-1 * pose conversion factors for inhalation, mrem/pCi: 2 3 3

B-1 : Ni-63 : 6.290E-06 : 6.290E-06 : DCF2( 1)

D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 3

D-1 : Ni-63 : 5.770e-07 : 5.770E-07 ; DCF3( 1)

D-34 ? Food transfer factors: 2 2 2

D-34 * Ni-63 ghnt/soﬂ concentration ratio, dimensionless 2 9.120e-02 * 5.000€-02 % RTF( 1,1)

D-34 3 Ni-63 eef/livestock-intake ratio, (pC1/k D/(pCi/d)  * 5.000e-03 * S5.000E-03 2 RTF( 1,2)

D-34 : Ni-63 , milk/livestock~intake ratio, (pC1/L?/(pC1/d) : 3.210e-02 : 2.000E-02 : RTF( 1,3)

D-5 * Bioaccumulation factors, fresh water, L/kg: 3 3 3

D-S 3 N1- 3 , fis 3 1.000E+02 3 1 000E+02 3 BIOFAC( 1 1)
acea and mol ® 1,000e+02 3

titﬁIiIIiiﬁItIﬁinﬁﬁntiiﬁﬁttﬂtitiﬁiitﬁﬁiIIItﬁIIIIIIIIiIiIIIiIIIﬂIIIIiIiiﬁIiiIItIiIiﬁﬁ:IiIt
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributiol
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Summary : HB soil DCGL_Ni-63
File : C:\RESRAD_] FAMILY\RESRAD\G S\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

Site-Specific Parameter Summary
3 uUser 3

used by RESRAD 3 Pparameter

RO11 2 Area of contaminated zone (m**2) 3 3,000E+04 * 1.000E+04 2 ® AREA
RO11 2 Thickness of contaminated zone (m) 2 2.670E+00 * 2,000E+00 2 -~- 3 THICKO
RO11 ? Fraction of_contamination that is submerged 3 0.000E+00 * 0.000E+00 ® -~-- 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m 3 1.950e402 2 1.000e+02 3 -—- 3 LCzeaQ
RO11 ® Basic radiation dose limit (mrem/yr) 3 2.500e+01 # 3.000€+01 2 - 3 BRDL
RO11 * Time since placement of material (yr) * 0.000e+00 ® 0.000E+00Q 2 - 3 TI
RO11 ® Times for calculations (yr) 2 1.000e+00 ® 1.000e+00 2 - 27 2)
RO11 ® Times for calculations (yr) 2 3.000e+00 * 3.000e+00 2 -— 3 T( 3)
RO11 ® Times for calculations (yr) 2 1.000e+01 * 1.000e+01 3 - 2 7( 4)
RO11l 3* Times for calculations (yr) 3 3.000e+01 * 3.000e+01 2 - 2705
RO11 3® Times for calculations (yr) 3 1.000e+02 ® 1.000e+02 3 -—- 32 7( 6)
RO11 2 Times for calculations (yr) 3 3.000e+02 ? 3.000e+02 ? --- 2 1( 7
RO11 * Times for calculations (yr) 3 1.000e+03 ® 1.000E+03 3 --- 3 T7( 8)
RO11 ? Times for calculations (yr) ® not used 2 0.000E+00 ? —--- 21( 9
RO11 : Times for calculations (yr) : not used : 0.000£+00 : --- : T(10)
R012 2 Initial pr1nc1pa'| radionuclide (pC1/g) Ni-63 3 1.000E+00 * 0.000E+00 * - 2 s1(1)
R012 : Concentration in groundwater (pCi/L): Ni-63 : not used : 0.000E+00 : -—-- : wl( 1)
RO13 * Cover depth (m) 3 0.000£+00 * 0.000€+00 * -—- * COVERO
RO13 3 pensity of cover material (g/cm**3) 3 not used * 1.500e+00 * -—- 3 DENSCQV
R0O13 * Cover depth erosion rate (m/yr) 3 not used * 1.000e-03 3 --- ! vev
RO13 ® Density of contaminated zone (g/cm**3) 2 1,564E+00 * 1.500E+00 * - * DENSCZ
RO13 3 Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 * -—- 3 vcz
RO13 * Contaminated zone total porosity 2 4.100E-01 ® 4,000e-01 * ~—- 2 TPCZ
R013 2 Contaminated zone field capacity 3 9 S00e-02 ¥ 2,000e-01 * -—- 3 FCCZ
RO13 ? Contaminated zone hydraulic conductivity (m/yr) 2 3.900E+00 * 1.000E+01 3 -—= 1 Hcez
R013 * contaminated zone b parameter 3 5.600E+00 * 5.300E+00 * -— 3 BCZ
RO13 2 Average annual wind speed (m/sec) 2 3.040€+00 ® 2.000£+00 3 -~ 1 WIND
RO13 2 Humidity in air (g/m** ® not used * 8.000e+00 3 ~— * HUMID
RO13 ? Evapotranspiration coeff1c1ent 3 6.250e-01 * 5.000e-01 * ~— 2 EVAPTR
RO13 ? Precipitation (m/yr) ® 9.100E-01 * 1.000E+00 3 ~--- ® PRECIP
RO13 3 Irrigation (m/yr) 3 5,600E-01 3 2.000e-01 * -~ 3 RI
RO13 2 Irrigation mode 3 overhead 3 overhead 3* - 3 IDITCH
RO13 * Runoff coefficient 3 5,000e-01 ® 2.000e-01 ® - 3 RUNOFF
RO13 2 watershed area for nearby stream or pond (m**2) 2 2,520€+07 * 1.000£+06 * -—- 3 WAREA
RO13 ; Accuracy for water/soil computations ; 1.000e-03 ; 1.000e-03 : - : EPS
RO14 ? Density of saturated zone (g/cm**3) 3 1.510e+00 * 1.500E+00 * - ® DENSAQ
RO14 3 saturated zone total porosity 3 4,300-01 ® 4.000e-01 * - s TPSZ
R014 * saturated zone effective poros1ty 3 3,420E-01 * 2.000e-01 * -— 3 EPSZ
R014 3 Saturated zone field capacit 3 8.800E-02 ® 2.000e-01 ® -— 3 FCSZ
R014 * Saturated zone hydraulic conduct1v1ty (m/yr) ® 2.880£+01 3 1.000E+02 3 —-- 3 HCSZ
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R014 * saturated zone hydraulic gradient 2 2.000e-03 * 2.000e-02 * -—- 3 HGWT
R014 * saturated zone b parameter 2 7.100e+00 * 5.300e+00 * - 3 BSZ
RO14 ®* water table drop rate (m/yr) 3 1,000e-03 ® 1.000e-03 * - 3 wwT
RO14 ? wall pump intake depth (m below water table) 2 1.000e+01 3 1.000e+01 3 -— 2 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND N -—- 3 MODEL
R014 : well pumping rate (m**3/yr) : 1.573e+03 ; 2,500E+02 : -—- 3 uw
3
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Summary : HB soil DCGL_Ni-6
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

Site-Specific Parameter Summary (continued)
3 User 3 s

Used

Parameter

by RESRAD

Number- of unsaturated zone strata

3 3 1 3 1 3 3 Ns
RO15 * Unsat. zone 1, thickness (m 3 4.040E+00 ® 4.000E+00 3 -—- 2 H(D)
RO15 * Unsat. zone 1, soil _density (g/cm**3) 3 1,564e+00 2 1.500e+00 3 --- 3 DENSUZ(1)
RO15 * unsat. zone 1, total porosity 3 4.100e-01 ® 4,000e-01 * -— 3 TPUZ(1)
RO15 * unsat. zone 1, effective porosity ® 3.150£-01 ® 2.000€-01 * --- ® EPUZ(1)
RO15 * Unsat. zone 1, field capacity ® 9.500E-02 ® 2.000E-01 3 - * FCuz(l)
RO15 * Unsat. zone 1, soi'l-sqec‘lﬁc b parameter ® 5.600E+00 2 5,300E+00 * --- * 8UZ(1)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) ; 3.900e+00 : 1.000e+01 : -—- : HCUZ(1)
RO16 * Distribution coefficients for Ni-63 3 3 3 3
RO16 * Contaminated zone (cm**3/g 3 4,.240e+02 3 1.000e+03 2 - 3 pCNUCC( 1)
R016 * unsaturated zone 1 (cm**3/g) 3 4.240e+02 3 1,000e+03 * -—- 3 pCNucu( 1,1)
R016 * Saturated zone (cm**3/g) * 4.240e+02 3 1,000E+03 * -—- 3 peNucs( 1)
R016 3 Leach rate (/yr) * 0.000E+00 * 0.000E+00Q * 2.149€-04 3 ALEACH( 1)
RO16 2 solubility constant : 0.000E+00 : 0.000e+00 Z not used : soLusk( 1)
RO17 * Inhalation rate (m**3/yr) ® 8.400£+03 * 8.400£+03 ? --- 3 INHALR
R017 * Mass loading for inhalation (g/m**3) 3 1.000e-04 2 1.000e-04 * -—- 3 MLINH
RO17 * Exposure duration . * 3.000E+01 ® 3.000E+01 * -— ® ED
RO17 ? shielding factor, imhalation ® 5.500e-01 ® 4.000e-01 2 --- 3 SHF3
R017 ? Shielding factor, external gamma ® 2.725e-01 2 7.000e-01 2 --- 2 SHF1
RO17 ?® Fraction of time spent indoors * 6.571e-01 ® 5.000€-01 3 -—- 3 FIND
RO17 2 Fraction of time spent outdoors (on site) * 1.181e-01 ® 2.500e-01 * -—- 3 FOTD
RO17 ? shape factor flag, external gamma * 1.000e+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
RQ17 ? Radii of shape factor array (used if FS = -1): 3 2 3 3
R017 * oOuter annular radius (m), ring 1: ®* not used 2 5.000e+01 2 - 3 RAD_SHAPE( 1)
RO17 * outer annular radius (m), ring 2: 2 not used 3* 7.071E+01 3 - 3 RAD_SHAPE( 2)
RO17 3  outer annular radius (m), ring 3: 3 not used * 0.000e+00 3 - 3 RAD_SHAPE( 3)
RO17 *  oQuter annular radius (m), ring 4: 3 not used 2 0.000e+00 2 -—- 3 RAD_SHAPE( 4)
RO17 *  oQuter annular radius (m), ring 5: 3 not used 3 0.000e+00 3 -— 3 RAD_SHAPE( 5)
R017 * outer annular radius (m), ring 6: 3 not used * 0.000e+00 2 -— 3 RAD_SHAPE( 6)
R017 ®* oQuter annular radius (m), ring 7: 3 not used * 0.000E+00 2 -—- 3 RAD_SHAPE( 7)
R017 ®*  Quter annular radius (m), ring 8: 3 not used 3* 0.000E+00 * -—- 3 RAD_SHAPE( 8)
RO17 *  outer annular radius (m), ring 9: * not used * 0.000e+00 3 --- * RAD_SHAPE( 9)
RO17 * outer annular radius (m), ring 10: * not used 3 0,000€+00 2 --- 3 RAD_SHAPE(10)
RQ17 * outer annular radius (m), ring 11: 3 not used * 0.000e+00 * -—- 3 RAD_SHAPE(11)
R017 * outer annular radius (m), ring 12: : not used : 0.000e+00 : -—- : RAD_SHAPE(12)
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:32 Page 5
Summary : HB soil DCGL_Ni-63
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

Site-Specific Parameter Summary (continued)
0 3 : User 3 3 uUsed by RESRAD 3 parameter
RO17 ? fractions of annular areas within AREA: 2 3 a s
R017 * Ring 3 not used 3* 1.000e+00 3 --- 3 FRACA( 1)
RO17 * Ring 2 ® not used 2 2.732e-01 3 - * FRACA( 2)
RO17 * Ring 3 * not used * 0.000e+00 ° -—- 3 FRACA( 3)
RO17 2 Ring 4 3 not used 3 0.000e+00 2 -— 3 FRACA( 4)
RO17 * Ring 5 ® not used * 0.000E+00 2 --- 3 FRACA( 5)
R017 * Ring 6 ® not used * 0,000e+00 * -— ? FRACA( 6)
RO17 ? Ring 7 ? not used 3® 0.000E+00 ? -— 3 FRACA( 7)
RO17 3 Ring 8 3 not used * 0.000E+00 2 - 3 FRACA( 8)
RO17 * Ring 9 ® not used * 0.000E+00 2 -—- 3 FRACA(
RO17 * Ring 10 3 not used 2* 0.000e+00 ? - 3 FRACA(10)
RO17 * Ring 11 * not used * 0.000£+00 2 - 3 FRACA(1l)
RO17 : Ring 12 : not used : 0.000e+00 : -— : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 * 1.600£+02 ® --- * DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400E+01 * --- 3 DIET(2)
RO18 * Milk consumption (L/yrg K 3 2.330e+02 * 9.200e+01 ® -—- 3 DIET(3)
eat and poultry consumption r + . + -

RO18 * Meat and poultry t (kg/yr) * 6.510e+01 * 6.300E+01 * 3 DIET(4)
RO18 * Fish consumption (kg/yrg 3 2.060e+01 * 5.400E+00 * -— 3 DIET(S5)
R0O18 * Other seafood consumption (kg/yr) * 9,000e-01 * 9.000E-01 * -— 3 DIET(6)
RO18 2 Soil ingestion rate (g/yr) ® 1.826£+01 * 3.650e+01 * - 3 SOIL
RO18 2 Drinking water intake (L/yr) 3 4,785E+02 * 5.100€+02 ? -—- 3 pwI
RO18 ? Contamination fraction of drinking water * 1.000e+00 * 1.000E+00 * - 3 FDW
RO18 * Contaminatjon fraction of household water * not used * 1.000E+00 @ --- 2 FHHW
RO18 * Contamination fraction of livestock water ® 1.000E+00 * 1.000£+00 ? --- ? FLW
RO18 * Contamination fraction of irrigation water ® 1.000E+00 * 1.000E+00 @ --- 3 FIRW
RO18 ? Contamination fraction of aguatic food * 1.000e+00 * 5.000e-01 * ——- 3 FR9
RO18 ? Contamination fraction of plant food 3 1.000e+00 2-1 3 —-- 3 FPLANT
RO18 ? Contamination fraction of meat * 1,000E+00 ®-1 3 --- 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : -—- : FMILK
RO19 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 * 6.800E+01 ? -— 3 LFIS
RO19 ? Livestock fodder intake for milk (kg/day) 3 6.320e+01 * 5.500e+01 3 -— 3 LFI6
RO19 * Livestock water jntake for meat (L/day) 3 5.060€+01 * 5,000e+01 2 —-- 3 LWIS
RO19 * Livestock water intake for milk (L/day) 3 6.000E+01 ® 1.600E+02 3 -——- 3 LWI6
RO19 * Livestock soil intake (kg/day) 3 5,000E-01 ® 5.000E-01 3 - 3 LSI
RO19 * Mass loading for foliar deposition (g/m**3) ® 4,000e-04 ® 1.000e-04 3 -—- 3 MLFD
R019 * pepth of soil mixing layer (m) 3 2.300e-01 * 1.500g£-01 ? -— 3 DM
RO19 ? pepth of roots (m) * 1.220E+00 ®* 9.000E-01 2 - * DROOT
RO19 * prinking water fraction from ground water * 1,000e+00 ® 1.000E+00 2 - ® FGWDW
RO19 * Household water fraction from ground water ® not used 3 1.000e+00 2 - 3 FGWHH
RO19 * Livestock water fraction from ground water 3 1,000e+00 * 1.000E+Q0 2 - 3 FGWLW
R019 : Irrigation fraction from ground water : 1.000E+00 : 1.000E+00 : -—- : FGWIR
R19B * wet weight crop yield for Non-Leafy (kg/m**2) 3 1.750e+00 ® 7.000e-01 2 -—- * yv(l)
R198 * wet weight crop yield for Leafy (kg/m**2) 2 2.889e+00 ® 1.500E+00 3 -— 3 vw(2)
R198 2 wet weight crop yield for Fodder (kg/m**2) 3 1,.887e+00 * 1.100E+00 2 - 3 vv(3)
R19B ? Growing Season for Non-Leafy (years) 3 2.460E-01 ® 1.700e-01 3 -— 3 Te(1)
R198 2 Growing Season for Leafy (years) # 1.230e-01 * 2.500e-01 * -— ? TE(Q)
R198 ? Growing Season for Fodder (years) 3 8.200e-02 * 8.000E-02 * --= 3 TE(3)
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summary : HB soil DCGL_Ni-

File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

Site-specific Parameter Summary (contmued)
Use

Used by RESRAD Parameter

Translocation Factor for 000E-01 000e-01

3 Non-Leafy 3 1. : . 3 -— 3 TIv(1)
R198 ? Translocation Factor for Leafy 3 1.000e+00 * 1.000E+00 * -— 3 TIV(2)
R198B ? Translocation Factor for Fodder 3 1.000€+00 * 1.000E+00 * -—- 3 TIV(3)
R198 * Dry Foliar Interception Fraction for Non-Leafy * 3,500E-01 * 2.500£-01 ® -—- 3 RDRY(1)
R198B * Dry Folijar Interception Fraction for Leafy 3 3.500e-01 ® 2.500e-01 * -—- 3 RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder 3 3.500e-01 ®* 2.500£-01 3 --- 3 RDRY(3)
R198 ? wet Foliar Interception Fraction for Non-Leafy 2 3.500€-01 ® 2.500£-01 ° -—- 3 RWET(1)
R198 ? wet Foliar Interception Fraction for Leafy * 5.800e-01 ® 2.500e-01 * -—- 3 RWET(2)
R19B * wet Foliar Interception Fraction for Fodder 3 3.500e-01 ® 2.500e-01 3 -—- 3 RWET(3)
R19B : weathering Removal Constant for vegetation : 3.300e+01 : 2.000E+01 : -—- : WLAM
Cl4 ? C-12 concentration in water (g/cm**3) * not used * 2.000e-05 * -—- 3 C12wTR
€14 3 (-12 concentration in contaminated soil (g/g) * not used 3* 3.000e-02 3 -—- 3 cl2cz
Cl4 2 Fraction of vegetation carbon from soil * not used * 2.000e-02 2 -—- 3 CSOIL
Cl4 ® Fraction of vegetation carbon from air * not used 2 9.800e-01 * -—- 3 CAIR
€14 C-14 evasion layer thickness in_soil (m) ® not used * 3.000e-01 3 - ? DMC
€14 * C-14 evasion flux rate from soil (1/sec) * not used ? 7.000€-07 3 --- * EVSN
Cl4 3 C-12 evasion flux rate from soil (1/sec) * not used 2 1.000e-10 3 -—- * REVSN
Cl4 * Fraction of grain in beef cattle feed ! not used 3 8.000E-01 ? - 2 AVFG4
cl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : --- : AVFGS
STOR ? Storage times of contaminated foodstuffs (days): 2 3 2 3
STOR 2 Fruits, non-leafy vegetables, and grain 2 1.400e+01 ® 1.400e+01 2 -—- ? STOR_T(1)
STOR *  Leafy vegetables ? 1.000€+00 ® 1.000E+0Q ? --- 2 STOR_T(2)
STOR *  Milk * 1.000E+00 3 1.000€e+00 ? - ® STOR_T(3)
STOR *  Meat and poultry 3 2.000e+01 ? 2.000€+01 2 -—- ® STOR_T(4)
STOR >  Fish * 7.000E+00 ® 7.000E+00 3 --- 2 STOR_T(S)
STOR * Crustacea and mollusks 2 7.000E+00 * 7.000E+00 ° -— 3 STOR_T(6)
STOR *  Wwell water * 1.000e+00 * 1.000E+00 3 -—- 2 STOR_T(7)
STOR *  Surface water * 1.000e+00 * 1.000€+00 3 - ® STOR_T(8)
STOR : Livestock fodder : 4.500E+01 : 4.500E+01 : - : STOR_T(9)
R021 2 Thickness of buﬂd'lng foundation (m) ? not used 3 1.500e-01 ? - ? FLOOR1
RO21 * Bulk_density of building foundation_(g/cm**3) * not used ? 2.400E+00 * -—- * DENSFL
R021 * Total porosity of the cover material 3 not used * 4.000e-01 2 -—- 3 TPCV
RO21 * Total porosity of the building foundation * not used 3 1.000£-01 ® -—- 3 TPFL
R021 * volumetric water content of the cover material ? not used * 5.000E-02 ® -— 2 PH20CV
R0O21 ¥ volumetric water content of the foundation 3 not used 2 3.000e-02 ® -—- * PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 2 3 2 3
RO21 * in cover material 3 not used * 2.000E-06 * --- 2 pIFCV
RO21 *  in foundation material ? not used * 3.000E-07 ® -—- 3 DIFFL
RO21 * in contaminated zone soil ® not used * 2.000E-06 * -—- 3 DIFCZ
R021 * Radon vertical dimension of mixing (m) * not used * 2.000€+00 * --- 3 HMIX
RO21 3 Average building air exchange rate (1/hr) ? not used * 5.000e-01 ® -—- 2 REXG
RO21 3 He1? t of the building §room) (m) ® not used * 2.500E+00 * -—- 2 HRM
R0O21 * Building interior area factor * not used * 0.000E+00 * -—- 3 FAL
RO21 * Building depth below ground surface (m) ® not used 2-1,000E+00 3 --- 3 DMFL
RO21 * Emanating power of Rn-222 gas ? not used * 2.500€-01 ® -—- 3 EMANA(1)
R021 : Emanating power of Rn-220 gas : not used : 1.500e-01 : -— : EMANA(2)
TITL * Number of graphical time points 3 32 3 -—- 3 - 3 NPTS
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Summary : HB soil DCGL_Ni-63
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\MB SOIL DCGL_NI63.RAD

Site-Specific Parameter Summary (cont]nued)
User ___Used by RESRAD ?  parameter

- 3LYMAX

TITL ? Maximum number of integration points for dose 17 -
TITL * Maximum number of integration points for

risk
titrtisrtifastitasstaiseiasss I;tIIIIHIIIifiﬁiﬂﬁniiiuﬁtiiﬂi:tIIIIiIﬂIIIﬁItiiiIII1IiiIIﬁifiIiiIiiiiIIﬁIIIiﬁIIIﬁIiIIII

Summary of Pathway Selections

Pathway % User Selecti

1 -~ external gamma active
2 -- inhalation (w/o radon)‘ active
3 -~ plant ingestion 3 active
4 -- meat ingestion s active
5 -- milk ingestion 2 active
6 -- aquatic foods 3 active
7 -- drinking water 2 active
8 -- soil ingestion 2 active
9 -- radon 3 suppressed

peak pathway doses
IiiiiitiIIItIiiiIIﬁtIﬁII111111iitﬁIiﬂiIﬁﬁItﬁ
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Summary : HB soil DCGL_Ni-63
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD
Contaminated zone Dimensions Initial soil Concentrations, pCi/g
ARAAAAAAAAAAAAARAAAAARAAAARA
Area: 30000.00 square meters Ni-63 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB s0il DCG
File : C:\RESRAD_ FAMILY\RESRAD\S 5\USERFILES\NIG3 DCGL\HB SOIL DCGL_NI63.RAD
Table of Contents
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t VI: uUncertainty Analysis
tiﬂittiﬁItiiiiﬁﬁiiﬂttii
ORESRAD Uncertainty Analysis Results

Probabilistic Input «....ouvus- Ceeraan Neraene [P . 2
Total DOSE «.veeresnennvnnaanns Cersees Creeen [ . 3
Total Risk sovervierneas Cereane [ [P [ 4
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Dose vs Pathway: Plant (water Ind.) . 8
Dose vs Pathway: Meat (water Ind.) . . 9
pDose vs Pathway: Milk (water Ind.) . . 10
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summary of dose at graphical times, reptition 1..... 19
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1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:32 Page 2
Probabilistic results summary : HB soil DCGL_Ni-63
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63,RAD
Probabilistic Input
ONumber of Ssample Runs: 2000
Number Name . Distribution  __  _  Parameters S
NAAERR A R . - \stribution > ) . A . R
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 1319 .6881
3 HCCZ BOUNDED {_OGNORMAL~N 1.36 2.17 00478 3190
4 BCZ BOUNDED LOGNORMAL~N 1.73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
[3 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195
11 8sz BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(L) BOUNDED NORMAL .41 9 1319 .6881
17 EPUZ{(1) BOUNDED NORMAL .315 0905 349 .594
18 HCuz(1) BOUNDED LOGNORMAL-N 1.36 2.17 00478 3190
19 BUzZ(1) BOUNDED LOGNORMAL-N 1.73 323 2.08 15.3
20 MLINH CONTINUQUS LINEAR 8 .000008 L0151 .000016 .1365
00003 .8119 .00004 L9495 .00006 .9937 .000076  .9983 .0001 1
21 SHF3 * UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL~-N -1.3 .59 .044 1
23 DM TRIANGULAR 0 .15 .6
24 yv(1l) TRUNCATED LOGNORMAL-N .56 .48 .001 999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL  6.05 1.46 .001 .999
28 DCACTU1(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999
29 DCACTS(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999
30 BRTF(28,2) TRUNCATED LOGNORMAL-N -5.3 9 .001 .999

31
111111

1RESRAD, Version 6.5

T« Limit = 30 days

BBIO(28,1) LOGNORMAL ~N
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pProbabilistic results summary : HB soil DCGL_Ni-63

File

4.6 i1
tifretretafitaeesttetsttetstattititttise

11/28/2011 10:32 page
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_NI63.RAD

20

peak of the mean dose (averaged over observations) at graphical times

Repetition

Year:
1 0.000E

Time of peak mean dose

s
+00

peak mean dose

mrem/yr
3.454€e~02
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Np-237 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:46 Page 1
Summary : HB soil DCGL_Np2
File : C:\RESRAD_ FAMILV\RESRAD\G S\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237.RAD

Table of.COntents

Mixture Sums and Single Radionuclide Guidelines
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Dose Conversion Factor (and Related) Parameter Summary 2
Site-Specific Parameter Summary . 3
Summary of Pathway Selections ........u.. . 7
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Total Dose Components
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Time = 1.000£+00 10
Time = 3.000£+00 11
Time = 1.000£+01 12
Time = 3.000€+01 13
Time = 1.000£+02 14
Time = 3.000E+02 . 15
Time = 1.000E+03 ....uvvvniisrenenoanns .16
Dose/Source Ratios Summed Over All Pathways .17
single Radionuclide Soil Guidelines ...... 17
Dose Per Nuclide Summed Over A1l pathways . 18
S0i1 Concentration Per Nuclide ........ovveirsienannnennnn 18
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Summary : HB s0il DCGL_Np
File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237,RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
3 3 Current * Base ®  Pparameter
* Case* 2 Name

Meny ? Parameter 3 value#

A-1 2 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 2 3
A-1 * Ac-225 (Source: FGR 12 2 6.371e-02 * 6.371e-02 * DCF1( 1)
A-1 3 At-217  (Source: FGR 12) * 1.773e-03 * 1.773e-03 * DCF1( 2)
A-1 ? Bi-213  (Source: FGR 12) ? 7.660E-01 * 7.660E-01 * DCF1( 3)
A-1 3 Fr-221 (Source: FGR 12) 3 1.536E-01 * 1.536E-01 * DCF1( 4)
A-1 3 Np-237 (Source: FGR 12) 3 7.790e-02 * 7.790e-02 * DCF1( 5)
A-1 * pa-233  (Source: FGR 12) 3 1,020e+00 * 1.020e+00 * DCFL( 6)
A-1 3 Pb-209 (Source: FGR 12) 3 7.734e-04 ® 7.734e-04 * DCF1( 7)
A-1 3 po-213  (Source: FGR 12) 3 0.000e+00 * 0.000E+00 * DCF1( 8)
A-1 32 Ra-225 (Source: FGR 12) * 1.102e-02 * 1,102e-02 ? DCF1( 9)
A-1 3 Th-229 (Source: FGR 12) 3 3,213e-01 ® 3.213e-01 * DCF1( 10)
A-1 ® T1-209 (Source: FGR 12) 2 1,293e+01 * 1,293e+01 * DCF1( 11)
A-1 : u-233 (Source: FGR 12) : 1.397e-03 : 1.397e-03 : DCF1({ 12)
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 M 3
B-1 3 Np-237+D 3 5,400E-01 * 5.400e-01 ® DCF2( 1)
B-1 2 Th-229+D 2 2.169e+00 * 2.150E+00 ® DCF2( 2)
B-1 : u-233 : 1.350e-01 : 1.350e-01 : bcr2( 3)
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 s
D-1 % Np-237+D ® 4.444E-03 ® 4.440e-03 * DCF3( 1)
D-1 3 Th-229+D 3 4,027e-03 ® 3.530e-03 2 DCF3( 2)
D-1 : u-233 . i 2.890e-04 : 2.890e-04 ; DCF3( 3)
D-34 * Food transfer factors: 3 3 3
D-34 3 Np-237+D0 , B1ant/so1"| concentration ratio, dimensionless 3 3.670e-02 ® 2.000e-02 ® RTF({ 1,1)
D-34 ? Np-237+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000e-03 ® 1.000e-03 ® RTF({ 1,2)
D‘gﬁ : Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 5.000€E-06 ; 5.000E-06 : RTF( 1,3)
D-
D-34 ?® Th-229+D , g'lant/so-i] concentration ratio, dimensionless 3 1.000e-03 2 1.000e-03 * RTF({ 2,1)
D-34 * Th-229+D eef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 1.000e-04 * 1,000e-04 * RTF( 2,2)
D—gz : Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : S.000E-06 : 5.000e-06 : RTF( 2,3)
D-
D-34 3 uU-233 y E'Iant/soﬂ concentration ratio, dimensionless * 2.500e-03 2 2.500e-03 * RTF( 3,1)
D-34 ? U-233 eef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 * 3,400e-04 * RTF( 3,2)
D-34 : u-233 , milk/Tivestock-intake ratio, (pCi/L}/(pCi/d) i 6.000E-04 : 6.000E-04 i RTF( 3,3)
D-5 ? gioaccumulation factors, fresh water, L/kg: s 3 2
D-5 2 Np-237+D , fish 2 3,000e+01 * 3,000e+01 * BIOFAC{ 1,1)
D-g : Np~237+D , crustacea and mollusks ; 4.000E+02 : 4.000e+02 ; BIOFAC( 1,2)
D-
D-5 * Th~229+D , fish * 1.000E+02 * 1,000€+02 * BIOFAC( 2,1)
D-’:si : Th~229+D , crustacea and mollusks : 5.000E+02 : 5.000e+02 : BIOFAC{ 2,2)
D-
D—S 2 u- 233 , fish 2 1.0005+01 s 1.000E+01 3 BIOFAC( 3,1}

L crustacea and mollusks * 6.000E+01 AC{ 3,2)
IIIIiIiIIiiiiiitittﬂttiiﬁtiIIIHIIiIIIIIitﬁItIﬂtiIiIIIHIIIIIIIIItIﬁiIIIiIIIttiilﬁiitlﬁitilﬁﬂtﬁt
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : HB soil DCGL_Np237
File ¢ C:\RESRAD_! FAMILY\RESRAD\G S\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237.RAD

Site- Spec1f1c Parameter Summary

0 3 User 3 3 Used by RESRAD 3 parameter
Menu ? Parameter 3 Input 3 Default * (If different from user input) ? Name

RO11 2 Area of contaminated zone (m**2) 3 3,000e+04 * 1.000E+04 2 3 AREA
RO11 * Thickness of contaminated zone (m) 3 2.670E+00 * 2.000€E+00 ? -—- 3 THICKO
RO11 * Fraction of contamination that is submerged * 0.000E+00 * 0.000E+00 3 --- 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) % 1.950E+02 * 1.000E+02 3 --- 3 1LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500E+01 * 3,000E+01 * --- * BRDL
RO11 ? Time since placement of material (yr) * 0.000E+00 * 0.000E+00 3 -—- 3 TI
RO11 ®* Times for calculations (yr) 3 1.000e+00 * 1.000E+00 2 --- 3 T7( 2)
RO11 * Times for calculations (yr) 3 3.000E+00 * 3.000E+00Q * --- 2 T1( 3)
RO11 ® Times for calculations (yr) * 1.000e+01 * 1.000E+01 3 -— 2 T1( 4)
RO11 ® Times for calculations (yr) 3 3.000E+01 ® 3.000e+01 * —-- 37 5)
RO11' % Times for calculations (yr) 3 1.000E+02 * 1.000E+02 * - 3 7( 6)
RO11 ® Times for calculations (yr) 3 3.000E+02 * 3.000E+02 3 -— 2 T(7)
RO11 ®* Times for calculations (yr) 3 1.000E+03 * 1,000€+03 * - 3 7(
RO11 ? Times for calculations (yr) 3 not used 3 0.000e+00 * -—- L ()]
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RO1L * Times for calculations (yr) ¥ not used 3 0.000€+00 * -—~- * T(10)
3
RO12 ? Initial principal radionuclide (pCi/g): Np-237 * 1.0008+00 * 0.000E+00 ° - 3 s1(1)
RO12 : Concentration in groundwater  (pCi/iL): Np-237 3 not used : 0.000e+00 : -—- 2 wi( 1)
3 . 3
RO13 ? Cover depth (m) . 2 0.000&+00 .> 0.000E+00 2 -~ 3 COVERD
RO13 ? Density of cover material (g/cm**3) 3 not used :* 1.500e+00 3 -~ 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) ® not used :* 1.000£-03 @ -~ ?vev
RO13 3 pensity of contaminated zone (g/cm**3) * 1.564E+00 * 1.500E+00 3 -—~- # DENSCZ
RO13 ? Contaminated zone erosion rate (m/yr) 3 2.2008-03 * 1.000e-03 3 -~- 3 vz
RO13 * Contaminated zone total porosity 3 4_100e-01 * 4.000e-01 ® --- 3 TPCZ
RO13 * Contaminated zone field capacity 3 9.500e-02 * 2.000e-01 ® -—- 3 FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/ye) * 3.900£+00 * 1.000£+01 ——- 3 HCCZ
RO13 ? Contaminated zone b parameter ® 5.600E+00 3 5.300E+00 ? --- ? BCZ
RO13 * ‘Average annual wind speed (m/sec) 3 3.040E+00 * 2.000€+00 3 --- 3 WIND
RO13 * Humidity in air (g/m**3) % not used * 8.000E+00 3 - 3 HUMID
R013 * Evapotranspiration coefficient 3 6,250e-01 ® 5,000e-01 * -—- 3 EVAPTR
RO13 * precipitation (m/yr) 3 9,100e-01 ® 1.000e+00 ? -—- 3 PRECIP
RO13 * Irpigation (m/yr) 3 5.600E-01 2 2.000e-01 2 - 3 RI
R013 * Irrigation mode ? overhead 2 overhead 3 ——- * IDITCH
RO13 ?* Runoff coefficient 3 5.000e-01 * 2.000e-01 ? --- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) 2 2.520e+07 2 1,000e+06 2 -—- ® WAREA
R013 : Accuracy for water/soil computations : 1.000e-03 : 1.000e-03 ; -—- : EPS
RO14 * Density of saturated zone (g/cm**3) 3 1,510e+00 * 1.500E+00 2 -—- 3 DENSAQ
R014 * saturated zone total porosity * 4.300e-01 ® 4.000e-01 * -—- 3 TPSZ
RO14 * saturated zone effective porosity ® 3.420e-01 * 2,000e-01 3 -—- 3 EPSZ
RO14 ? saturated zone field capacity 3 8.800e-02 * 2.000e-01 2 - 3 FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) * 2_880E+01 ®* 1,000e+02 2 -—- 3 HCSZ
R014 * saturated zone hydraulic gradient * 2.000e-03 * 2.000e-02 2 -—- 3 HGWT
R014 ? saturated zone b parameter 3 7.100e+00 * 5.300e+00 3 -—- 3 Bsz
R0O14 ? water table drop rate (m/yr) 3 1.000e-03 ® 1.000e-03 2 -—- 3 VT
R0O14 * well pump intake depth (m below water table) 2 1.000e+01 * 1.000e+01 2 -—- 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 -—- 3 MODEL
R0O14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500e+02 ; ——- : uw
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Summary : HB soil DCGL_Np237 .
File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\H8 SOIL DCGL_NP237.RAD
site~-Specific Parameter Summary (continued)
2 User : 3 Used by RESRAD z Parameter

RO15 * Number of unsaturated zone strata NS

1 1 3 3
RO15 ? uUnsat. zone 1, thickness (m 3 4,040e+00 * 4.000E+00 * -—- 3 H(L)
ROLS * unsat. zone 1, soil _density (g/cm**3) 3 1,.564e+00 * 1.500e+00 ? -—- 3 DENSUZ(1)
RO15 * uUnsat. zone 1, total porosity 3 4.100e-01 * 4.000e-01 * ——— 2 TPUZ(1)
RO15 * Unsat. zone 1, effective porosity 2 3,150e-01 * 2.000e-01 3 — 3 epuz(l)
ROLS ? unsat. zone 1, field capacity 3 9,500e-02 * 2.000e-01 * ~——- 3 FCuz(l)
RO15 * unsat. zone 1, so‘i'l—sqe_ciﬁc b parameter 3 5.600E+00 * 5.300eE+00 ?* ~—- 3 guUz(1)
RO15 : uUnsat. zone 1, hydraulic conductivity (m/yr) : 3.900e+00 : 1.000e+01 : - ; HCuzZ(1)
RO16 2 Distribution coefficients for Np-237 3 3 2 3
RO16 * Contaminated zone (cm**3/g) 3 1.700e+01 °-1.000E+00 2 ~—- 3 DCNUCC( 1)
RO16 ? unsaturated zone 1 (ecm**3/g) ® 1.700e+01 *-1.000£+00 3 ~—- 3 pcNucu( 1,1)
RO16 * saturated zone (cm**3/g) * 1.700e+01 3-1.000e+00 ? ~— 3 DONUCS( 1)
RO16 2  Leach rate (/yr) * 0.000e+00 ® 0.000E+00 ? 5.294€-03 2 ALEACH( 1)
RO16 : solubility constant : 0.000e+00 : 0.000e+00 : not used : SoLuBk( 1)
RO16 3 Distribution coefficients for daughter Th-229 2 2 3 3
R016 * Contaminated zone (cm**3/g ? 5.884E+03 ® 6.000e+04 2 -—- 3 DCNUCC( 2)
RO16 * uUnsaturated zone 1 (cm**3/g) 3 5.884£+03 * 6.000E+04 ° --- ® DCNuCU( 2,1)
RO16 * Saturated zone (cm**3/g) 3 5.884E+03 * 6.000E+04 ? -—— 3 DCNUCS( 2)
R016 * Leach rate (/yr) # 0.000E+00 * 0.000E+00 3 1.550E-05 3 ALEACH( 2)
RO16 : solubility constant : 0.000e+00 ; 0.000E+00 : not used : soLuBk( 2)
RO16 * Distribution coefficients for daughter u-233 b 3 3 3
R0O16 *  Contaminated zone (cm**3 ® 1.260e+02 * 5,000E+01 3 -—- ® peNucc( 3)
RO16 *  unsaturated zone 1 (cm**3/g) * 1.260E+02 * 5.000E+01 3 --- 3 pCNucu( 3,1)
R016 * sSaturated zone (cm**3/g) ® 1.260e+02 * 5.000E+01 3 -—- 2 DCNUCS( 3)
RO16 * Leach rate (/yr) * 0.000e+00 * 0.000E+00 3 7.224e-04 3 ALEACH( 3)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : SOLUBK{ 3)
R017 * Inhalation rate (m**3/yr) * 8.400e+03 * 8.400e+03 3 -— 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) * 1.000e-04 * 1.000E-04 * —-- 3 MLINM
R0O17 * Exposure duration 2 3.000e+01 * 3.000e+01 3 -— 2 ED
R017 2 shielding factor, inhalation 3 5.500e-01 * 4,000e-01 3 ——- 3 SHF3
RO17 * shielding factor, external gamma 3 2.725e-01 ® 7.000e-01 @ --- 3 SHF1
RO17 * Fraction of time spent indoors * 6.571e-01 * 5.000e-01 2 - 2 FIND
RO17 ? Fraction of time spent outdoors (on site) 3 1,181e-01 ® 2.500e-01 3 -- 3 FOTD
R017 ? shape factor flag, external gamma 3 1.000e+00 * 1.000e+00 ? >0 shows circular AREA. 3 FS
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Summary : HB soil DCGL_Np237
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237.RAD
Site-Specific Parameter Summary (continued)
3 : User 3 3 Used by RESRAD : Parameter

Radii of shape factor array (used if Fs = -1):

3 oQuter annular radius (m), ring 1: 3 pot used * 5.000E+01 ? -—-- 3 RAD_SHAPE( 1)
3 outer annular radius (m), ring 2: 3 not used 3 7.071e+01 3 -—- 9 RAD_SHAPE( 2)
3 guter annular radius (m), ring 3: 3 not used * 0.000eE+00 @ -—- 3 RAD_SHAPE( 3)
*  oQuter annular radius (m), ring 4: 3 not used * 0.000E+00 ? -—- 3 RAD_SHAPE( 4)
3 outer annular radius (m), ring 5: 3 not used 3 0.000e+00 3 -—- 3 RAD_SHAPE( 5)
#  oQuter annular radius (m), ring 6: 3 not used 2 0.000e+00 ? --- 3 RAD_SHAPE( 6)
3 outer annular radius (m), ring 7: 3 not used 2 0.000e+00 2 -—-- * RAD_SHAPE( 7)
*  oQuter annular radius (m), ring 8: 3 not used 3 0.000E+00 ° - ® RAD_SHAPE( 8)
3 oQuter annular radius (m), ring 9: 3 not used 2 0.000e+00 ? -—- 3 RAD_SHAPE( 9)
3 outer annular radius (m), ring 10: 3 not used 2 0.000e+00 3 -—- 3 RAD_SHAPE(10)
3 outer annular radius (m), ring 11: 3 not used 2 0.000e+00 2 -—- 3 RAD_SHAPE(11)
; outer annular radius (m), ring 12: : not used : 0.000E+00 : -—- : RAD_SHAPE(12)
* Fractions of annular areas within AREA: s 3 3 :

* Ring 1 ® not used 2 1.000E+00 2 --- ? FRACA( 1)

* Ring 2 * not used ?* 2.732e-01 3 -—- 2 FRACA( 2)

3 Ring 3 3 not used 3 0.000e+00 2 - 3 FRACA( 3)

3 Ring 4 ® not used * 0.000E+00 ? --- 3 FRACA( 4)

3 Ring 5 ® not used 3 0.000e+00 3 --- ® FRACA( 5)

3 Ring 6 2 not used 3 0.000£+00 3 -—- 3 FRACA( 6)
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RO17
RO17
RO17

3
3
3
3
3
E)
3
3
2
3
3
3
3
3
RO1S *
3
3
3
3
3
k)
3
3
3
3
3
3
3

RO19 ?

1RESRAD,

Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
:Ring 12

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)

Milk consumption (L/yrg

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yrg

Other seafood consumption (kg/yr)

soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water
Contamination fraction of househo?d water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aguatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
rivestock fodder intake for milk (kq/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)

version 6.5 T« Limit = 30 days

Summary : HB soil DCGL_Np237
¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237.RAD

File
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RO21 ?

1RESRAD,

Site-Specific

Mass loading for foliar deposition (g/m**3)
pepth of soil mixing layer (m)

pepth of roots (m)

Drinkin? water fraction from ground water
HousehoTd water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

wet weight crop yield for Non-Leafy (kg/m**2)
wet weight crop yield for Leafy (kg/m*#2)
wet weight crop yield for Fodder (kg/m**2)
Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-teafy
Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder
wet Foliar Interception Fraction for Non-reafy
wet Foliar Interception Fraction for Leafy
wet Foliar Interception Fraction for Fodder
weathering Removal Constant for vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C€-12 evasion flux rate from soil (l/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):
Fruits, non-leafy vegetables, and grain
Leafy vegetables
Mi
Meat and poultry
Fish

Crustacea and mollusks
well water

surface water
Livestock fodder

Thickness of bui]ding foundation (m) -

Bulk density of building foundation (g/cm**3)
Total porosity of the cover material

Total porosity of the building foundation
version 6.5 T« Limit = 30 days

Suymmary : HB soil DCGL_Np237
File

TITL
JITL

WW W W WM W W W W W W

volumetric water content of the cover material
volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material :
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)
Hei?ht of the building groom) (m)
Building interior_area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points
Maximum number of integration points for dose

L R I A R R I B BV T TV I ]
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Parameter Sumi
3
3

T TR R R P L P PR "]

Site-Specific garamet

3
3
E)
3
3
3
3
3
3
E)
3
3
a
E
3

not used
not used
not used
not used
not used
not used

120€+02
. 140e+01
.330E+02
510E+01
060E+01
000€-01
. 826E+01
785E+02
000E+00
ot used

.000e+00
000E+00
000E+00
000E+00
000£+00
000E+00

710E+01
320e+01
060€+01
000E+01

00E-01

User

4.000e-04
2.300e-01
1.220e+00
1.000€+00
not used
.000E+00
.000E+00

. 750€+00
.889E+00
.887E+00
-460€-01
.230e-01
. 200E-02
.000E-01
.000e+00
.000€E+00
500e-01
.500e-01
.500e-01
.500e-01
.800e-01
.500E-01
.300e+01

WWNWWWW RO NN

not used
not used
not used
not used
not used
not used
not used
not used
not used

400E+01

B N SN b
(=3
(=3
=
m
+
=
(=]

500e+01

not used
not used
not used

3 not used
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Use

not used
not used

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
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3
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2.
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1.
2.
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3
3
3
3
3
3
3
2
E]
2
3
3
3
3
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.000E+00
000E+00
.000€E+00
.000E+00
.000E+00
. 000E+00

.600E+02
.400E+01
. 200E+01
.300E+01
.400E+00
.000£~01
.650E+01
100E+02
.000E+00
.000€e+00
000€+00
.000E+00
.000E~01

.800E+01
. 500€+01
.000E+QL
.600E+02
.000E-01

.0
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000E-04
500e-01
000£-01
000E+00
.000E+00
000E+00
000e+00

000E-0O1
S00E+00
100e+00
700e-01
SQ0E-Q1
000E-02
000E-01
000E+00
000E+00
500E-01
500E-01
500e-01
.500E-01
.500E-01
.500E-01
.000E+01

.000E-05
000e-02

000E-01

400E+01

.500E+01
.500E~-01

mary (contigued)
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er SuTmary (contigued)
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Used

used

P I I I I BRI I " R R PR P VR R R P VRN PR PR P A

MWW W WW WY WW W

R R R R I N N I I I I S PR P p F ey

FRACA( 7)
FRACA( 8)
FRACA( 9)

FRACA(12)
DIET(1)

Parameter

TE(3)
TIV(l)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12wTR
clacz
CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR.T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR.T(9)

FLOOR1
DENSFL
TPCV
TPFL

Parameter

PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAL

DMFL
EMANA(1)
EMANA(2)

NPTS
LYMAX
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TL * Maximum number

IiitﬁitIIIIIItﬁIIIitIﬂIIII

ntegrah on points

summary of Pathway Selections

1 -- external gamma active

2 -- inhalation (w/o radon)? active

3 -- plant ingestion active

4 -- meat ingestion 3 active

5 milk ingestion 3 active

6 aquatic foods 3 active

7 -- drinking water 3 active

8 -- soil ingestion 3 active

9 -- radon 2 suppressed

ind peak pathway
IttﬂﬁliiniiﬂﬁItiiﬁIiiIIIIﬁIIIIﬁItiiIHIIIﬁ
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Summary : HB so0il DCGL_Np
File 1 C:\RESRAD_| FAMILY\RESRAD\6 S\USERFILES\NP237 DCGL\HB SOIL DCGL_NP237.RAD

Contaminated Zone Dimensions

. Area:
Thickness:
Cover Depth:

30000.00
2.6
0.00

square meters
meters
meters

Initial Soil Concentrations, pCi/g

Np-237

1.000E+00

for
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Probabilistic Input

ONumber of Sample Runs: 2000
Number Name . Distribution .
1 DENSCZ BOUNDED NORMAL
2 TPCZ BOUNDED NORMAL
3 HCCZ BOUNDED LOGNORMAL-N
4 BCZ BOUNDED LOGNORMAL-N
5 EVAPTR UNIFORM
6 RI UNIFORM
7 DENSAQ BOUNDED NORMAL
8 TPSZ BOUNDED NORMAL
9 EPSZ BOUNDED NORMAL
10 HCSZ BOUNDED LOGNORMAL-N
11 BSZ BOUNDED LOGNORMAL-N
12 DWIBWT TRIANGULAR
13 UNIFORM
14 H({1) UNIFORM
15 DENSUZ (1) BOUNDED NORMAL
16 TPUZ(1) BOUNDED NORMAL
17 EPUZ(1) BOUNDED NORMAL
18 HCUZ(1) . BOUNDED LOGNORMAL-N
19 BUZ(1) BOUNDED LOGNORMAL-N
0 MLINH CONTINUOUS LINEAR
00003 .8119 .00004 .9495 .000 .9937
1 SHF3 UNLFORM
22 SHF1 BOUNDED LOGNORMAL-N
23 DM TRIANGULAR
24 Yv(1) TRUNCATED LOGNORMAL-N
25 WLAM TRIANGULAR
26 RWET(2) TRIANGULAR
27 DCACTC(1) TRUNCATED LOGNORMAL-N

BRTF(90 2)

TRUNCATED LOGNORMAL-N

TRUNCATE!

D LOGNORMAL-N

TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N

TRUNCATE
TRUNCATE

D LOGNORMAL-N
D LOGNORMAL-N

LOGNORMAL -N

TRUNCATEI
TRUNCATE

D LOGNORMAL-N
D LOGNORMAL-N

parameters .
LSe3s 2365
.41
1.36 3237
L73 323
136 7
1,5105  .1855
10699
322 .0705
362 i.59
1.96 26
10
1173 1973
8,08
1,5635  .2385
.41 09
315 -0905
i.36 3,17
1.73 §328
000076 .9983
5 .95
-1.3 .59
0 .15
.56 .48
5.1 18
.06 .67
2.84 2.25
2.84 2.35
2.84 2.35
8.68 3.62
8.68 3.62
8.68 3.62
4,84 3.13
4.84 3.13
4.84 3.13
-6.91 .7
i1 L7
.4 1
6.91 9
-3.21 i

2.3
.6881
3190

5.3
. 000008
1

L1365
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41 BRTF(90,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999
42 BBI0(90,1) LOGNORMAL -N 4.6 1.1
43 BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
44 BRTF(92,2) TRUNCATED LOGNORMAL-N -7.13 Wl .001 .999
45 BRTF(92,3) . TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

46 BBIO(92,1) LOGNORMAL -N 2.3 1.1
tiftit frrffrffffiffiffiffis fEPERPEETTTTRREfELEfEE  IITTTERTITIIIITIITITITTILIITILILIILILLLL
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Probabilistic results summary : HB soil DCGL_Np237
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\NP237 DCGL\HB SOIL [?CGL_NP237.RAD‘

peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose pPeak mean dose
Years mrem/yr
1 0.000E+00 2.248e+01
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Pu-238 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:55 Page 1
5ummary : HB soil DCGL_Pu
File : C:\RESRAD_} FAMILY\RESRAD\G S\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
Table of Contents
: Mixture Sums and Single Radionuclide Guidelines
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summary of Pathway Selections ........... 8
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Time = 1.000€+00 . 11
Time = 3.000E+00 12
Time = 1.000E+01 13
Time = 3.000E+01 14
Time = 1.000E+02 . 15
Time = 3.000E+02 . 16
Time = 1.000E+03 ...vvuvvnussnannnoaes 17
Dose/Source Ratios Summed Over All Pathways 18
Single Radionuclide Soil Guidelines .... 18
Dose Per Nuclide Summed Over All Pathways 19
soil Concentration Per Nuclide ....iveverevuieanoncanssnssse 19
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Summary : HB soil DCGL_Pu-238
File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD

Dose Conversion Factor (and Related) Parameter summary
R 11

Dose Library: HB DCGLs Plus FGR 12 & FG

Menu 3 Parameter

3
3

Current
value#

3

Parameter
Name

.000e-03
.000e-03
.400e-04

.000e-03
.000E-04
.000E-06

Base
Case*

WO W W W W W W W W W W W W W W W W W WU Wl W W w W W W

RTF(

RTF(

RTF(
RTF(
RTF(

RTF(
RTF(
RTF(

RTF(
RTF(
RTF(

VU WWW NN R
W W W Wi
P W W I e W )

Parameter
Name

VWN N

Sy

.000E-03
.000E-04
.000€E-06

.500€E-03
.400E-04
.000E-04

.000E+02
.000E+02

A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3
A-1 3 At-218 (source: FGR 12) 3 5.847e-03 @
A-1 3 Bi-210 (source: FGR 12) ¥ 3.606E-03 *
A-1 2 Bi-214 (Source: FGR 12) ? 9.808E+00 *
A-1 3 pb-210 (Ssource: FGR 12) 3 2.447e-03 *
A-1 3 Pb-214 (source: FGR 12) 3 1.341e+00 3
A-1 3 Po-210 (Source: FGR 12) 3 5.231e-05 ®
A-1 3 Po-214 (Source: FGR 12) 3 5.138e-04 *
A-1 3 po-218 (source: FGR 12) 3 5.642E-05 ?
A-1 ? pu-238 (Source: FGR 12) * 1.513e-04 2
A-1 * Ra-226  (Source: FGR 12) * 3.176e-02 *
A-1 3 Rn-222  (Source: FGR 12) 3 2.354-03 ?
A-1 3 Th-230 (Source: FGR 12) 1 1.209e-03 *
A-1 3 T1-210 (Source: no data) * 0.000E+00 *
A-1 : U-234 (Source: FGR 12) : 4.017e-04 :
B-1 2 Dose conversion factors for inhalation, mrem/pCi: 3 3
B-1 3* Pb-210+D 3 1.380e-02 ®
B-1 2 Po-210 3 9.400e-03 ®
8-1 2 pu-238 ® 3.920e-01 °*
B-1 3 Ra-226+D 2 8.594e-03 ?
B-1 3 Th-230 3 3.260e-01 3
B-1 : u-234 : 1.320e-01 :
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3
p-1 3 pb-210+D ? 5.376e-03 °*
D-1 2* Po-210 3 1.900e-03 ?
D-1 * Pu-238 3 3.200e-03 *
0-1 2 Ra-226+D ¥ 1.321e-03 *
p-1 3 Th-230 3 5.480E-04 ?
D-1 : u-234 : 2.830€-04 :
D-34 * Food transfer factors: s 3
D-34 2 pPb-210+D , plant/soil concentration ratio, dimensionless 3 1.000e-02 3
D-34 * Pb-210+D , geef/]ivestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000e-04 *
D—§4 : Pb-210+D , milk/livestock-intake ratio, (pCi/Lg/(DCi/d) : 3.000e-04 :
D-34
D-34 2 Po-210 , plant/soil concentration ratio, dimensionless 3 1.000E-03 *
D-34 2 Po-210 \ geef/1ivestock-intake ratio, (pCi/kg)/(pCi/d) 3 5,.000eE-03 2
D-gi : Po-210 , milk/livestock-intake ratio, (pCi/Lg/(pCi/d) : 3.400E-04 :
D_
D-34 3 pu-238 , plant/soil concentration ratio, dimensionless * 1.830e-03 32
D-34 * Pu-238 y Beef/]ivestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000e-04 2
D-gg : Pu-238 , milk/Tivestock-intake ratio, (pCi/Lg/(pCi/d) : 1.000E-06 :
D_
D-34 3 Ra-226+D , g1ant/soi1 concentration ratio, dimensionless * 4,000e-02
D-34 ? Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-03 ?
D-gj i Ra-226+D , milk/livestock-intake ratio, (pC\/L?/(pCi/d) 3 1.000E-03 :
D-
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:55 Page 3
Summary : HB soil DCGL_Pu-23
File 1 C:\RESRAD_ FAMILY\RESRAD\6 S\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

: ? Current ?
Menu 3 Parameter * value# 3
D-34 * Th-230 R g1ant/soi1 concentration ratio, dimensionless 3 1.000e-03 3
D-34 ® Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 3
D-gz : Th-230 , milk/livestock-intake ratio, (pCi/L?/(pCi/d) : 5.000E-06 :
D_
D-34 3 y-234 , E1ant/soi1 concentration ratio, dimensionless 3 2,500£-03 ?
D-34 3 y-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.400e-04 3
D-34 : u-234 , milk/1livestock-intake ratio, (pci/L?/(pci/d) : 6.000E~04 :
D-5 ? B1oaccumu1at1on factors, fresh water, L/kg: 3 3
D-5 * Pb-21 , fish ? 3,000E+02 *
D-g : Pb- 210+D , crustacea and mollusks : 1.000E+02 :
D_
D-5 * Po-210 , fish * 1.000E+02 ?

[

.000€+02

RTF( 6,1)
RTF( 6,2)
RTF( 6,3)
RTF( 7,1)
RTF( 7,2)

7,3)

RTF(

BIOFAC( 1,1)
BIOFAC( 1,2)

BIOFAC( 2,1)

BARTLETT
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D-g : Po-210 , crustacea and mollusks : 2.000e+04 : 2.000E+04 : BIOFAC( 2,2)
D_
D-5 ° Pu-238 , fish 3 3,0006+01 * 3.000E+01 * BIOFAC{ 3,1)
D-g : Pu-238 , crustacea and mollusks : 1.000E+02 ; 1.000€+02 : BIOFAC( 3,2)
D_
Dp-5 2 Ra-226+D , fish 3 5.000E+01 * 5.000E+01 ® BIOFAC( 5,1)
D-g : Ra-226+D , crustacea and mollusks : 2.500E+02 ; 2.500E+02 : BIOFAC{ 5,2)
D-
p-5 * Th-230 , fish ? 1.000e+02 * 1.000€+02 * BIOFAC( 6,1)
D-g : Th-230 , crustacea and mollusks : 5.000E+02 : 5.000e+02 : BIOFAC( 6,2)
D_
D-5 ? u-234 , fish 3 1.000e+01 * 1.000E+01 ® BIOFAC( 7,1)
D-5 2 U-234 _crustacea and mollusks 2 6,000E+01 * 6.000E+01 * BIOFAC( 7,2)
Y R eee gt as o totni iasstsstitasfastiranonetitonyiasstiassstolspaniudsosslsssisvnsssisivntssuiissssnsses
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground pPathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:55 Page 4
Summary : HB soil DCGL_Pu-238
File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD

Site-Specific Parameter Summary
0 3 3 uyser used by RESRAD 3 parameter
Menu ? . Parameter . . 3 Input_* Dpefault @ (If different from 3 me
AR A AR KRR KK KA A RKRAAAAAA KA AAAAARAAAARARAAAARAAAARARAARARARAAAAARARANARAAAAARAAASAAAAASAAAARARARAAAA AARASAARAAARAAAA
RO11 * Area of contaminated zone (m**2) * 3,000E+04 * 1.000£+04 2 3 AREA
RO11 * Thickness of contaminated zone (m) 2 2.670E+00 * 2.000E+Q0 2 ~-- ? THICKO
RO11 * Fraction of contamination that is submerged * (0,000e+00 * 0.000E+00 3 - 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m) 3 1,950e+02 * 1.000e+02 * -—- 3 LCzPAQ
RO11 * Basic radiation dose Tlimit (mrem/yr) * 2.500e+01 * 3.000€+01 @ - 3 BRDL
RO11 * Time since placement of material (yr) s (.000E+00 * 0.000E+00 3 -—- 3 TI
RO11 ? Times for calculations (yr 3 1.000e+00 ® 1.000E+00 2 --- 3 T( 2)
RO11 ? Times for calculations (yr) 3 3.000e+00 2 3,000E+00 2 - 27 3)
RO11 * Times for calculations (yr) 3 1.000e+01 * 1.000e+01 * -—- 2 T( 4)
RO11 * Times for calculations (yr) 2 3,000e+01 * 3.000€+01 3 -- 2 T1(5)
RO11 * Times for calculations (yr) 2 1.000e+02 * 1.000E+02 3 - 2 T( 6)
RO11 ? Times for calculations (yr) 3 3.000e+02 * 3.000E+02 *? - T (7))
RO11 ® Times for calculations (yr) 3 1.000e+03 * 1.000E+03 ? - 2 7( 8)
RO11 * Times for calculations (yr) * not used * 0.000e+00 * - FT(9)
RO11 : Times for calculations (yr) ; not used : 0.000E+00 : -—- : T(10)
RO12 ? Initial principal radionuclide (pCi/g): Pu-238 2 1.000E+00 3 0.000E+00 2 -—- 3 51(3)
RO12 : Concentration in groundwater  (pCi/L): Pu-238 ; not used : 0.000€+00 ; -—- ; wl( 3)
RQ13 * Cover depth (m) 3 (0.000E+00 * 0.000E+00 3 --- 3 COVERO
RO13 ? pensity of cover material (g/cm**3) ® not used * 1,500E+00 3 -— 7 DENSCV
RO13 ? Cover depth erosion rate (m/yr) * not used * 1,000e-03 ? -—- 3 vev
RO13 2 Density of contaminated zone (g/cm**3) 3 1.564£+00 * 1,500E+00 * -—- 3 DENSCZ
RO13 ? Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1.000e-03 @ -—- * vez
RO13 ? Contaminated zone total porosity * 4,.100e-01 ® 4,000E-01 * -—- 3 TPCZ
RO13 ? Contaminated zone field capacity . 3 9,500e-02 ® 2.000e-01 * -—- P FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900€+00 2 1.000e+01 ? -—- 3 HCCZ
RO13 * Contaminated zone b parameter s 5_.600E+00 * 5.300E+00 2 -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) 2 3,040E+00 3 2.000E+00 * ——- 3 WIND
RO13 ® Humidity in air (g/m**3) 3 not used 32 8.000E+00 3 -— 3 HUMID
RO13 * Evapotranspiration coefficient 3 §.250e-01 * 5.000e-01 ? ——- 3 EVAPTR
RO13 ?® Precipitation (m/yr) 3 9,100E-01 * 1.000€+00 2 -—- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 5.600E-01 ® 2.000E-01 3 -—- ? RI
RO13 ? Irrigation mode 3 gverhead 3 overhead °? -—- 2 IDITCH
R0O13 * Runotf coefficient * 5.000e-01  2.000e-01 ? -—- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2.520E+07 3 1 000e+06 2 -—- 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 : 1.000£-03 : - : EPS
RO14 * Density of saturated zone (g/cm**3) 3 1.5106+00 * 1.500E+00 ? - 3 DENSAQ
RO14 * saturated zone total porosity 3 4.300E-01 * 4.000€-01 * --- 3 TPSZ
RO14 ? Saturated zone effective porosity 2 3.420e-01 ® 2.000E-01 2 -—- 3 EPSZ
RO14 * saturated zone field capacity 3 8.800e-02 * 2.000e-01 ® - 3 FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) 3 2.880£+01 * 1.000E+02 2 - 3 HCSZ
RO14 * saturated zone hydraulic gradient 3 2.000E-03 * 2.000€-02 3 - 3 HGWT
RO14 * saturated zone b parameter 3 7,100E+00 2 5.300E+00 * -—- 3 Bsz
RO14 * water table drop rate (m/yr) 3 1.0006-03 * 1.000E-03 ?* - 3 VWT
RO14 * well pump intake depth (m below water table) s 1.000E+01 ® 1.000e+01 * -—- 3 DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 2 ND 3 - 3 MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2,500E+02 : - : uw
1RESRAD, Version 6.5 T« Limit = 3@ days 11/28/2011 10:55 Page S
Summary : KB soil DCGL_Pu-238
File H C:\RESRAD_FAMILY\RESRAD\S.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD

site-Specific Parameter Summary (continued)

0 i 3 Use 3 3 used by RESRAD 3 parameter
Menu * Parameter 3 nput  * pefault 2 (If diff ut) * Name
R R X AR A K AR AR KA KA LA AAAARA R AN AAAAAAAAABAAAAAAAAAAR AARAAAAAAARAAAARAAAAAAARAAAARAARAAARAA AAAAAAAAARAAAABAAAAAAAA
RO15 * Number of unsaturated zone strata 21 21 2 3 NS
RO15 * unsat. zone 1, thickness (m) 3 4,040E+00 * 4,.000E+00 * - 3 H(1)
RO1S 3 unsat. zone 1, soil density (g/cm**3) 2 1,5646+00 2 1.500E+00 ? ~—- 3 pENSUZ(1)
RO15 * unsat. zone 1, total porosity 3 4.100e-01 ® 4.000e-01 * - 3 TpUZ(1)
RO15 * unsat. zone 1, effective porosity 3 3,150e-01 ® 2.000e-01 * - 3 gpuz(l)
RO15 ? unsat. zone 1, field capacity 3 9,.500e-02 ® 2.000e-01 ? -—- ? Fcuz(l)
RO15 ? unsat. zone 1, soﬂ-sqec‘iﬁ'c b parameter * 5.600E+00 ® 5.300E+00 2 -—- 3 guz(1l)
RO15 : Unsat. zone 1, hydraulic conductivity (m/yr) ; 3.900E+00 ; 1.000e+01 : -—- ; HCuz (1)
RO16 * Distribution coefficients for Pu-238 3 3 3 3
RO16 * Contaminated zone (cm**3/g) * 9,530e+02 ® 2.000€+03 2 -—- 3 penucc( 3)
RO16 *  uUnsaturated zone 1 (cm*'S?g) 3 9,530e+02 ® 2.000E+03 2 -—- 3 peNucu( 3,1)
RO16 * saturated zone (cm**3/g) 3 9,530e+02 ® 2.000E+03 3 --- 3 pCNUCS( 3)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 2 9.565E-05 3 ALEACH( 3)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : soLuek( 3)
RO16 * Distribution coefficients for daughter Pb-210 2 3 3 3
RO16 * Contaminated zone (cm**3/g) 1 2,392e+03 3 1.000€+02 ? - 3 peNucc( 1)
RO16 ? unsaturated zone 1 (cm**3/g) 3 2.392e+03 * 1.000E+02 3 -—- 3 peNucu( 1,1)
R016 * Saturated zone (cm**3/g) 3 2.392e+03 * 1.000E+02 ° - 3 peNucs( 1)
R016 *  Leach rate (/yr) 3 0.000e+00 * 0.000€+00 3 3.811e-05 * ALEACH( 1)
RO16 : solubility constant ; 0.000E+00 z 0.000E+00 : not used : SOLUBK( 1)
RO16 * Distribution coefficients for daughter Po-210 2 3 3 3
RO16 * Contaminated zone (cm**3/g) 3 1,810e+02 3 1.000e+01 2 -—- 3 DCNUCC( 2)
RO16 * Unsaturated zone 1 (cm**3/g) s 1,810e+02 3 1.000E+01 2 -—- 2 pCNucu( 2,1)
RO16 * Saturated zone (cm**3/g) 3 1.810e+02 * 1.000E+01 ? - 3 pCNucs( 2)
RO16 * Leach rate (/yr) ? 0.000E+00 2 0.000E+00 * 5.031E-04 3 ALEACH( 2)
RO16 * Solubility constant 3 (.000e+00 ® 0.000E+00 3 not used 3 soLuBkK( 2)
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3 3 3 3 3
RO16 * Distribution coefficients for daughter Ra-226 3 2 2 3
RO16 *  Contaminated zone (cm**3/g) . 3 3,533E+03 ® 7.000e+01 2 -— 3 peNucc( 5)
R016 ®* unsaturated zone 1 (cm**3/g) 3 3,533e+03 3 7.000e+01 3 -— 3 pcnucu( 5,1)
RO16 2 saturated zone (cm**3/g) 3 3.533e+03 2 7.000e+01 2 -—~ 3 peNucs( 5)
RO16 3  Leach rate'(/yr) * 0.000E+00 ® 0.000E+00 ? 2.581e-05 3 ALEACH( 5)
RO16 : So'lubﬂity’lconstant : 0.000e+00 : 0.000E+00 : not used : SOLUBK( 5)
R016 * Distribution‘coefficients for daughter Th-230 3 2 3 3
R016 *  Contaminated zone (cm**3 3 5.884e+03 ® 6.000E+04 2 —-—- 3 peNucc( 6)
RO16 3 unsaturated zone 1 (cm**3/g) 3 5.884e+03 ® 6.000E+04 * - 3 pCNUCU( 6,1)
R016 *  saturated zone (cm**3/g) 3 5.884€+03 ® 6.000E+04 3 --- 3 DCNUCS( 6)
RO16 *  Leach rate (/yr) 3 0.000£+00 * 0.000€+00 ® 1.550E-05 3 ALEACH( 6)
RO16 : solubility constant : 0.000E+00 : 0.000E+00 : not used : SoLuBk( 6)
RO16 2 Distribution coefficients for daughter u-234 3 3 3 3
R0O16 ®*  Contaminated zone (cm**3/ ® 1.260€+02 * 5.000€+01 2 -— 3 peNucc( 7)
RO16 * Unsaturated zone 1 (cm**3/g) 3 1.260E+02 2 5.000e+01 ? - * penucu( 7,1)
RO16 * Saturated zone (cm**3/g) 3 1.260e+02 * 5.000E+01 2 -— 3 peNucs( 7)
R016 * Leach rate (/yr) 3 0.000e+00 * 0.000e+00 3 7.224E-04 3 ALEACH( 7)
R016 *  solubility constant * 0.000E+00 ® 0.000e+00 ? not used ¥ soLuBk( 7)
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Summary : HB soil DCGL_Pu-238
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD

Site-Specific Parameter Summary (continued) .

0 : i user 3 3 . Used by RESRAD : Parameter

Inhalation rate (m**3/yr) .400E+03 8.400E+03

3 28 3 3 INHALR
R017 * Mass loading for inhalation (g/m**3) 2 1.000E-04 * 1.000E-04 2 -—- 3 MLINH
RO17 ? Exposure duration i ? 3.000e+01 3 3.000E+01 3 - ? ED
R0O17 2 sShielding factor, inhalation * 5.500E-01 * 4.000£-01 ° -— 3 SHF3
RO17 3 Shielding factor, external gamma ® 2,725e-01 ?* 7.000€-01 ? -—- 3 SHF1
RO17 3 Fraction of time spent indoors ? 6.571e-01 * 5.000e-01 2 -—- 3 FIND
RO17 * Fraction of time spent outdoors (on site) * 1.181e-01 * 2.500e-01 3 --- 2 FOTD
RO17 2 shape factor flag, external gamma * 1.000E+00 * 1.000E+00 ? >0 shows circular AREA. 2 FS
RO17 ? 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 3 - 3 RAD_SHAPE( 1)
RO17 * outer annular radius (m), ring 2: * not used * 7.071E+01 3 --- ® RAD_SHAPE( 2)
RO17 ®  outer annular radius (m), ring 3: * not used * 0.000E+00 2 -—- 3 RAD_SHAPE( 3)
RO17 3 outer annular radius (m), ring 4: 3 not used ? 0.000e+00 ? - * RAD_SHAPE( 4)
R0O17 *  outer annular radius (m), ring 5: * not used * 0.000e+00 3 -—- 3 RAD_SHAPE( 5)
RO17 * outer annular radius (m), ring 6: 3 not used * 0.000eE+00 3 -—- 3 RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: * not used * 0.000E+00 ?* -—- 3 RAD_SHAPE( 7)
RO17 * outer annular radius (m), ring 8: 3 not used * 0.000E+00 ? -—- * RAD_SHAPE( 8)
RO17 3 outer annular radius (m), ring 9: 3 not used * 0.000E+00 * --- 3 RAD_SHAPE( 9)
RO17 3 outer annular radius (m), ring 10: 3 not used 2 0.000E+Q0 3 -—- 3 RAD_SHAPE(10)
RO17 * Outer annular radius (m), ring 11: 3 not used 2 0.000e+Q0 * -—= 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used : 0.000E+00 : -— : RAD_SHAPE(12)
RO17 * Fractions of annular areas within AREA: 2 2 2 3
RO17 * Ring 1 3 not used 3* 1.000€+00 ? - 3 FRACA( 1)
RO17 * Ring 2 3 not used ? 2.732e-01 * --- 2 FRACA( 2)
RO17 * Ring 3 3 not used * 0.000E+00 3 --- 3 FRACA( 3)
RO17 * Ring 4 3 not used * 0.000eE+00 @ -~- 3 FRACA( 4)
RO17 > Ring S 3 not used ? 0.000E+00 ? -~ * FRACA( 5)
RO17 ¢ Ring 6 3 not used * 0.000E+D0 * -~ ® FRACA( 6)
RO17 * Ring 7 ® not used 2 0.000E+00 3 -~ 3 FRACA( 7)
RO17 * Ring 8 2 not used 3 0.000E+Q0 ? - 3 FRACA( 8)
RO17 2 Ring 9 3 not used 2 0.000E+00 ? -~- 3 FRACA( 9)
R017 # Ring 10 ? not used 3 0.000E+00 3 -—~- 3 FRACA(L0)
RO17 * Ring 11 3 not used * 0.000e+00 3 -—~- 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000£+00 : -—- ; FRACA(12)
RO18 ? Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 * 1.600E+02 3 --- 3 DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400€+01 ? -—- 3 DIET(2)
R018 3 Milk consumption (L/yrg 3 2.330E+02 2 9.200E+01 ? ——- 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) 3 6.510e+01 * 6.300E+01 2 - * DIET(4)
R0O18 ? Fish consumption (kg/yrg 3 2.060e+01 ® 5.400E+00 3 - * DIET(S)
RQ18 ® Other seafood consumption (kg/yr) 3 9,000E-01 * 9.000E-01 2 - 3 DIET(6)
R0O18 * Soil ingestion rate (g/yr) * 1.826E+01 * 3.650E+01 * - 3 SOIL
R0O18 ® Drinking water intake (L/yr) . 3 4,785€e+02 * 5.100E+02 * - * pwi
RO18 ® Contamination fraction of drink1n? water * 1.000E+00 * 1.000E+00 ° - 3 Fow
RO18 2 Contamination fraction of household water ® not used * 1.000E+00 * -—- * FHHW
RO18 ? Contamination fraction of livestock water 2 1.000e+00 * 1.000E+00 * - * FLW
rRO18 2 Contamination fraction of irrigation water 3 1.000e+00 * 1,000E+00 3 -—- 3 FIRW
RO18 3 Contamination fraction of aquatic food * 1.000E+00 ® 5.000E-01 2 -—- 3 FRY
RO18 ? Contamination fraction of plant food 3 1,.000E+00 3-1 2 ——- © % FPLANT
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summary : HB soil DCGL_Pu-238
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_Py238.RAD

site-Specific Parameter Summary (continued)
?  uUser : :

used

Parameter

w w

2

Contamination fraction of meat

1.000E+00
: Contamination fraction of milk : 1.000e+00 : : - : FMILK
3 tivestock fodder intake for meat (kg/day) 3 2.710E+01 * 6.800E+01 °? -— 3 LFIS
3 Livestock fodder intake for milk (kg/day) 3 6.320e+01 3 5.500E+01 3 -—- 3 LFI6
3 Livestock water intake for meat (L/day) 3 5.060E+01 * 5.000E+01 3 ——— 3 LWIS
3 Livestock water intake for milk (L/day) 3 6.000E+01 ® 1.600E+02 ? -— 3 LwI6
? Livestock soil intake (kg/day) ® 5,000e-01 * 5,000e-01 3 - 2 1ST
* Mass loading for foliar deposition (g/m**3) 3 4.000e-04 * 1.000E-04 * --- 3 MLFD
3 pepth of soil mixing layer (m) 3 2.300E-01 ® 1.500£-01 ? --- 3 pM
* pepth of roots gm) 3 1.220e+00 * 9.000E~01 * -—- 3 DROOT
2 Drinkin? water fraction from ground water 3 1.000e+00 * 1.000e+00 2 - 3 FGWDW
3 Household water fraction from ground water 3 not used * 1.000€E+00 ? ~—- 2 FGWHH
3 Livestock water fraction from ground water 3 1.000e+00 * 1.000E+00 2 ——- 3 FGWLW
RO19 : Irrigation fraction from ground water ; 1.000€+00 : 1.000E+00 : ~—- : FGWIR
R198 * wet weight crop yield for Non-Leafy (kg/m**2) 3 1.750E+00 ® 7.000E~01 3 ~—- 3 yw(l)
R19B * wet weight crop yield for Leafy kg/m**2) 3 2.889e+00 * 1.500E+00 3 ~——- 2 ww(2)
R19B * wet weight crop yield for Fodder Ckg/m**2) 3 1.887+00 ? 1.100€+00 ? ~—- 3 yv(3)
R19B * Growing Season for Non-Leafy (years) 3 2.460e-01 ® 1.700E~01 ? ~—- 3 TE(L)
R19B * Growing Season for Leafy {years) 3 1.230e-01 ® 2,500e~-01 3 ~—- * TE(2)
R198 * Growing Season for Fodder (years) 2 8.200E-02 * 8.000E-02 °? ~—- * TE(3)
R19B Translocation Factor for Non-Leafy . E- . E- ~—- TIV
9B ? 1 i f f * 1.000E-01 ? 1.000£-01 ? 2 (¢))]
R19B * Translocation Factor for Leafy 3 1.000e+00 * 1.000E+00 3 ~— I TIV(2)
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R198B * Translocation Factor for Fodder * 1.000E+00 ®* 1.000E+0Q0 * - 3 TIV(3)
R198 * Dry Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2,500E-01 ® -— 3 -RDRY(1)
R198 * Dry Foliar Interception Fraction for Leafy 3 3.500e-01 ®* 2.500e-01 * - 3 RDRY(2)
R19B * Dry Foliar Interception Fraction for rodder 3 3.500e-01 ® 2,500e-01 3 -—- 3 RDRY(3)
R198 ? wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500e-01 3 --- 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy 3 5.800e-01 ® 2.500e-01 2 --- 3 RWET(2)
R198B * wet Foliar Interception Fraction for Fodder ® 3.500e-01 ®* 2.500e-01 3 - 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300E+01 : 2.000e+01 : -—- 3 WLAM
3
Cl4 * C-12 concentration in water (g/cm**3) 3 not used * 2.000e-05 3 --- 3 C12wTR
Cl4 2 C-12 concentration in contaminated soil (g/g) % not used ? 3.000e-02 3 -—- 3 cl2cz
Cl4 * Fraction of vegetation carbon from soil * not used * 2.000e-02 @ -—- 3 CSOIL
Cl4 ? Fraction of vegetation carbon from air * not used * 9.800e-01 °® -— 3 CAIR
C14 % c-14 evasion layer thickness in_soil (m) ® not used ? 3.000e-01 3 - 3 DMC
Cl4 3* C-14 evasion flux rate from soil (1/sec) 3 npot used 2 7.000e-07 3 --- 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) * not used * 1.000e-10 °® -—- ? REVSN
Cl4 ? fFraction of grain in beef cattle feed * not used * 8.000£-01 2 -—- 3 AVFG4
cla : Fraction of grain in milk cow feed : not used : 2.000E-01 ; - : AVFGS
STOR * Storage times of contaminated foodstuffs (days): 32 2 2 3
STOR *  Fruits, non-leafy vegetables, and grain 2 1.400E+01 * 1.400E+01 3 - * STOR_T(1)
STOR *  Leafy vegetables > 1.000E+00 * 1.000E+00 3 --- * STOR_T(2)
STOR ® M 2 1.000E+00 * 1.000E+00 * -—- ? STOR_T(3)
STOR *  Meat and poultry 3 2.000£+01 ® 2.000£+01 * ——- 9 STOR_T(4)
STOR *  Fish 2 7.000E+00 * 7.000E+00 * --- ? STOR_T(5)
STOR *  Crustacea and mollusks ® 7.000E+00 * 7.000€+00 * --- 3 STOR_T(6)
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:55 Page 8
Summary : HB soil DCGL_Pu-238
File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
Site-Specific Parameter Summary (conhnued)
: : User . _Used by RESRAD 3 Parameter

water 000E+00 --- STOR_T(7)

wel

1.000E+00 * 1.

*  surface water 3 1.000E+00 * 1.000E+00 3 --- ? STOR_T(8)

: Livestock fodder : 4.500E+01 : 4.500e+01 : -—- : STOR_T(9)

* Thickness of building foundation (m) * not used * 1.500e-01 3 -—-- * FLOOR1

* Bulk_density of building foundation_ (g/cm**3) 3 not used * 2.400e+00 3 -— 3 DENSFL

? Tota] porosity of the cover material 3 not used ? 4.000e-01 ® -—- 3 TPCV

? Total porosity of the building foundation 3 not used ? 1.000e-01 3 -—- 2 TPFL

3 volumetric water content of the cover material ® not used * 5,000e-02 3 ——- 3 PH20CV

* volumetric water content of the foundation 3 not used * 3,000e-02 @ - 3 PH20FL

? piffusion coefficient for radon gas (m/sec): 3 2 3 3

? 1in cover material * not used * 2.000E-06 3 -—- 3 DIFCV

* in foundation material ® not used * 3.000e-07 3 -— 2 DIFFL

* 1in contaminated zone soil * not used * 2.000e-06 * -~ 3 DIFCZ

? Radon vertical dimension of mixing (m) * not used * 2.000e+00 3 -—- 3 HMIX

* Average building air exchange rate (1/hr) 3 not used * 5.000e-01 2 -—- * REXG

* Height of the building %room (m) 3 not used * 2.500e+00 2 -—- 3 HRM

? Building interior_area factor ® not used ? 0.000E+00 3 —- ? FAI

* Building depth below ground surface (m) 3 not used 2-1.000e+00 3 --= 3 DMFL

* Emanating power of Rn-222 gas 3 not used 2 2,500e-01 3 -—= 3 EMANA(1)

: Emanating power of Rn-220 gas ; not used : 1.500e-01 : ——— : EMANA(2)
TITL * Number of graphical time points 3 32 3 --- 3 -~ 2 NPTS
TITL ® Maximum number of integration points for dose 3 17 3 -— 3 -—~ 3 LYMAX

mber
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summary of Pathway Selections
hy

3

external gamm active
2 -- iphalation (w/o r‘adon)3 active
3 -- plant ingestion active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aguatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 - radon athway dos ° suppressed
oS
iIIIItiItIﬁiItIIiIiiIIiiﬁiliitniiiniiiiiiiﬁlﬁ
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Summary : HB soil DCGL_Pu-238
File : C:\RESRAD_| FAMILY\RESRAD\6 S\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 30000.00 square meters Pu-238 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« L1m1t 30 days 11/28/2011 10:55 Page 1

Probabilistic results summary : HB s0il DCGL Pu-238
File : C:\RESRAD_ FAMILY\RESRAD\G 5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
Table of Lents
ABAAARAARAAAAAARA
rt VI: Uncertainty Analysis
IiﬂIitiitiiiitiiiﬁiiiiiﬁi
ORESRAD Uncertainty Analysis Results

Probabilistic INPUL «..iiiiiaiiniacreiananiasenaanenns 2
TOTA] DOSE tenvvuenenasrnsnessenasnansenansannas 4
Total Risk .uuveiranennnenanansesen [ .. 5
Dose vs Pathway: Ground EXTEINAT vnvvminiinnnnennins 6
Dose vs Pathway: Inhalation (w/o Radon) .......... . 7
Dose vs Pathway: Radon (water Ind.) .....cvivierenns 8
Dose vs Pathway: Plant (water Ind.) ......... hanees 9
Dose vs Pathway: Meat (water Ind.) ...........veene 10
Dose vs Pathway: Milk (water Ind.) ................ 11
Dose vs Pathway: Soil Ingestion .................... 12
Dose vs Pathway: Water INgestion .............ccc.ss 13
Dose vs Pathway: Fish Ingestion ........ccovvvvnnunne 14
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Dose vs Pathway: Radon (water 15
Dose vs Pathway: Plant (water 16
Dose vs Pathway: Meat (water 17
Dose _vs Pathwag: Milk (water 18
cumulative Probability Summary 19
summary of dose at graphical times, reptition .20
peak of the mean dose at graphical times.......... 21
Correlation and Regression coefficients (if an 22
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probabilistic results summa ry : HB 5011 DCGI
File : C:\RESRAD_FAMILY\RESRAD\6. S\USERFILES\PUZ38 DCGL\HB SOIL DCGL_PU238.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name . . .. Distribution  ___ Parameters ... .
ARAAAA AAARAAAAARRAAARAAAAARA
1 DENSCZ BOUNDED NORMAL 1 5635 .2385 .827 3
2 TPCZ BOUNDED NORMAL .09 .1319 6881
3 HCCZ BOUNDED LOGNORMAL-N 1 36 .17 00478 3190
4 BCZ BOUNDED LOGNORMAL~N 1.7 .323 2.08 .3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM 36 6
7 DENSAQ BOUNDED NORMAL 1,5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL .43 0699 .214 .646
9 EPSZ BOUNDED NORMAL .342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N 362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1,96 265 3,02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .827 3
16 TPUZ(1) BOUNDED NORMAL .41 .09 .1319 6881
17 EpPUz(1) BOUNDED NORMAL .315 .0905 .0349 .594
18 HCuz (1) BOUNDED LOGNORMAL-N  1.36 2.17 .00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 .323 .08 15.3
20 MLINH CONTINUQUS LINEAR 8 0 .000008 .0151 .000016  .1365
00003 . 8119 .00004 .9495 .9937 .000076  .9983 0001 1
21 SHF3 UNIFORM 15 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 .044 1
23 DM TRIANGULAR .15 .6
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 . 001 999
25 WLAM TRIANGULAR 1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
28 DCACTU1(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
29 DCACTS(3) TRUNCATED LOGNORMAL-N 6,86 1.89 001 .999
30 BCACTC(1) TRUNCATED LOGNORMAL-N 7.78 2.76 001 .999
31 DCACTU1(1) TRUNCATED LOGNORMAL-N 7.78 2.76 .001 .999
32 DCACTS(1) TRUNCATED LOGNORMAL-N 7.78 2.76 .001 .999
33 DCACTC(2) TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
34 DCACTY1(2) TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
35 DCACTS(2) TRUNCATED LOGNORMAL-N 5.2 1.68 .001 .999
36 DCACTC(5) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999
37 DCACTU1(S5) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999
38 DCACTS(5) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999
39 DCACTC(6) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
40 DCACTU1(6) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
41 DCACTS(6) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
42 DCACTC(7) TRUNCATED LOGNORMAL  4.48 3.13 .001 .999
43 DCACTUL(7) TRUNCATED LOGNORMAL-N 4,84 3.13 .001 .999
44 DCACTS(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
45 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 2 001 .999
46 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 S .001 .999
47 BBIO(94,1) LOGNORMAL-N 3.4 1
48 BRTF(82,1) TRUNCATED LOGNORMAL-N -5.52 .9 .001 .999
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probabilistic results summary : HB soil DCGL_Pu-238
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
pProbabilistic Input (cont.)
ABRAAAA ARARAAAAARRAAAARAAARAA
49 BRTF(82,2) TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999
50 BRTF(82,3) TRUNCATED LOGNORMAL-N -8.11 .9 .001 .999
51 BBIO(82,1) LOGNORMAL-N 5.7 1.1
52 BRTF(84,1) TRUNCATED LOGNORMAL-N -6.9 .9 .001 .999
53 BRTF(84,2) TRUNCATED LOGNORMAL-N -5.3 .7 .001 .999
54 BRTF(84,3) TRUNCATED LOGNORMAL-N —7 82 .7 .001 .999
55 BBIO(84,1) LOGNORMAL -N 4.6 1.1
56 BRTF({88,1) TRUNCATED LOGNORMAL-N -3.22 .9 .001 .999
57 BRTF(88,2) TRUNCATED LOGNORMAL-N -6.91 7 .001 .999
58 BRTF(88,3) TRUNCATED LOGNORMAL-N -6.91 .5 .001 .999
59 8BIO(88,1) LOGNORMAL-N 3.9 1.1
60 BRTF(90,1) TRUNCATED LOGNORMAL-N -6 91 .9 .001 .999
61 BRTF(90,2) TRUNCATED LOGNORMAL-N -9.21 1 .001 .999
62 BRTF(90,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999
63 BBIO(90,1) LOGNORMAL-N 4.6 1.1
64 BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
65 BRTF(92,2) TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999
66 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

67 BBIO(92,1) LOGNORMAL -N
i1ttt PEfSRRfTTRSSITRLLLLETE SRPLfLLTTRLLLaTLIRTILL

T« L1m1t = 30_days 11/28/2011 10:55

HB soil DCGL Pu-238

1RESRAD, Version 6.5
Probabilistic resu1ts summary

Page 21

2.3 1.1
fiiftfittterttraseffstfaifestasessaatsss

File : C:\RESRAD_ FAMILY\RESRAD\6 S\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD
peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose
Years mrem/yr
1 0.000e+00 8.427e-01
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Pu-239 Results:

1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 11:45 Page 1
Summary : HB soil DCGL_Pu239
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD
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Summary : HB soil DCGL_Pu239
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 3 3 Current ? Base

Menu 3 Parameter * value# 3 Case*

Parameter
Name

A-1 2 bCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3
A-1 3 Ac-227 (Source: FGR 12) 3 4.951e-04 * 4.951E-04
A-1 3 Bi-211  (Source: FGR 12) 3 2.559e-01 3 2.559e-01
A-1 ® Fr-223 (Source: FGR 12) 3 1.980e-01 2 1.980e-01
A-1 ? Pa-231 (Source: FGR 12) 3 1.906e-01 * 1.906E-01
A-1 2 Pb-211 (Source: FGR 12) 3 3.064e-01 * 3.064E-01
A-1 3 Po-211  (Source: FGR 12) 3 4.764E-02 3 4.764E-02
A-1 3 po-215 (Source: FGR 12) 2 1.016e-03 * 1.016E-03
A-1 2 pu-239  (Source: FGR 12) 3 2.952e-04 * 2.952E-04
A-1 ?* Ra-223 (Source: FGR 12) 3 6.034E-01 * 6.034e-01
A-1 * Rn-219  (Source: FGR 12) 2 3.083e-01 * 3.083e-01
A-1 * Th-227 (Source: FGR 12) 3 5.212e-01 * 5.212e-01
A-1 3 Th-231 (Source: FGR 12) * 3.643E-02 * 3.643€e-02
A-1 3 T1-207 (Source: FGR 12) * 1.980e-02 * 1.980e-02
A-1 : u-235 (Source: FGR 12) : 7.211e-01 ; 7.211E-01
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 2 3
B-1 ¥ Ac-227+D 3 6.724E+00 * 6.700E+00
B-1 * pa-231 3 1.280e+00 * 1.280E+00
B-1 3 pu-239 3 4,290eE-01 ® 4.290e-01
B-1 : U-235+D : 1.230e-01 : 1.230e-01
p-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3
D-1 3 Ac-2274D 3 1.480e~-02 * 1.410e-02
D-1 * pa-231 * 1.060E-02 * 1.060E-02
p-1 * pu-239 3 3,540e-03 ? 3.540e-03
D-1 : U-235+D : 2.673e-04 : 2.660E-04
D-34 ? rood transfer factors: 3 3
D-34 ? Ac-227+D , E'Iant/soﬂ concentration ratio, dimensionless * 2.500E-03 * 2.500E-03
D-34 % Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000e-05 * 2.000E-05
D-gz : Ac-227+D , milk/livestock-intake ratio, (pC‘i/L?/(pCi/d) : 2.000E-05 : 2.000€e-05
D-
D-34 * pa-231 . ghnt/soﬂ concentration ratio, dimensionless 3 1.000E-02 * 1,000E-02
D0-34 2 pa-231 , beef/livestock-intake ratio, (pC'I/k )/(pCi/d)  * 5.000e-03 * 5.000E-03
D~E3;2 : Pa-231 , milk/Tivestock-intake ratio, (pc1/Lg/(pC1/d) : S .000E-06 : 5.000E-06
D~
D~34 ? pu-239 , E'lant/soﬂ concentration ratio, dimensionless 2 1.830E-03 * 1.000€-03
D~34 * pu-239 , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 1.000e-04 * 1.000E-04
D-gz : pu-239 , milk/Tivestock-intake ratm, (pC1/L§/(pC1/d) : 1.000E-06 : 1.000€E-06
D~
D~34 3 y-235+D , g'|ant/soﬂ concentration ratio, dimensionless 2 2,500E-03 * 2.500E-03
D~34 * u-235+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 3.400E-04 * 3.400€-04
D~34 : uU-235+D , milk/livestock-intake ratio, (pci/L?/(pO/d) : 6.000E-04 : 6.000E-04
D-5 2 Bioaccumulation factors, fresh water, L/kg: 3 3
D-5 % Ac-227+D , fish 3 1.500e+01 * 1.500£+01
D- g : Ac-227+D , crustacea and mollusks : 1.000£+03 ; 1.000E+03
D-
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 3 * Current * Base
Menu 3 Parameter 3  value# 2  case*
D-5 3* pa-231 , fish 3 1.000e+01 * 1.000E+01
D-g : Pa-231 , crustacea and mollusks : 1.100E+02 : 1.100E+02
D-
D-5 2 pu-239 , fish * 3.000e+01 * 3,000E+01
D-.‘g : Pu-239 , crustacea and mollusks i 1.000E+02 : 1.000E+02
oo ’ .
D-S 3 U 23S+D , fish 3 1 000E+01 3 1 000E+01
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#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detaﬂed Report.

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

1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD

Site-Specific Parameter Summary R
! User 3 3 . Used by RESRAD ®  Parameter
3 pefault 3 (1f different f i 2

Parameter 3

3 Area of contaminated zone (m**2) 3 1.000E+04 @

* Thickness of contaminated zone (m) 2 2 2.000E+00 ? - 2 THICKO

3 Fraction of_contamination that is submerged 3 * 0.000e+00 * - 3 SUBMFRACT

* Length parallel to aguifer flow (m) 3 3 1.000e+02 3 - 3 LCZPAQ

3 Basic radiation dose limit (mrem/yr) 3 * 3.000E+01 2 - 3 BRDL

3 Time since placement of material (yr) 3 3 0.000e+00 * - SOLE

® Times for calculations (yr) 2 3 1.000E+00 * - L))

* Times for calculations (yr) 3 3 3.000£400 3 - 3103

3 Times for calculations (yr) 3 3 1.000e+01 2 - 3 71C 4)

3 Times for calculations (yr) 3 3 3.000e+01 3 - 3 T7(S)

3 Times for calculations (yr) 3 3 1.000e+02 2 - P 7( 6)

3 Times for calculations (yr) 3 3 3,000e+02 * - 3 T(7)

3 Times for calculations (yr) 2 3 1.,000e+03 2 - 2 7( 8)

3 Times for calculations (yr) 3 3 0,000e+00 3 - 2 7( 9
RO11 : Times for calculations (yr) : not used : 0.000E+00 : - : T(10)
R012 2 Initial principal radionuclide (pCi/g): Pu-239 * 1.000e+00 * O.000E+00Q 2 -—- 3 51(3)
RO12 : Concentration in groundwater (pCi/L): Pu-239 : not used Z 0.000e+00 : --- : wl( 3)
R013 2 Cover depth (m) * 0.000E+00 * 0.000e+00 2 -—- 3 COVERO
RO13 * Density of cover material (g/cm**3) 2 not used 2 1.500e+00 2 -— * DENSCV
R013 2 Cover depth erosion rate (m/yr) * not used 2 1.000e-03 2 -— * vev
RO13 * pensity of contaminated zone (g/cm**3) 3 1.564E+00 ® 1.500e+00 3 --- 3 DENSCZ
R013 2 Contaminated zone erosion rate (m/yr) 3 2.200e-03 3 1.000e-03 * -—- 2 vez
R013 2 Contaminated zone total porosity 3 4.100e-01 3 4.000e-01 3 -——- 3 TPCZ
R013 2 Contaminated zone field capacity 3 9.500e-02 3 2.000e-01 2 -—- * FCCZ
RO13 2 Contaminated zone hydraulic conductivity (m/yr) 3% 3.900E+00 ® 1.000e+01 3 -—- 3 HCCZ
R013 2 Contaminated zone b parameter 3 5.600e+00 * 5.300e+00 2 - 3 BCZ
RO13 ® Average annual wind speed (m/sec) 3 3.040e400 3 2.000e+00 3 ——- 3 WIND
R013 2 Humidity in air (g/m**3) 3 not used 3 8.00Qe+00 2 - 3 HUMID
R013 2 Evapotranspiration coefficient 3 6.250E-01 * 5.000e-01 * -—- 3 EVAPTR
RO13 2 precipitation (m/yr) ® 9,100e-01 * 1.000£+00 * ~—- 3 PRECIP
RO13 ? Irrigation (m/yr) * 5.600E-01 3 2,000e-01 ® ~-- 3 RI
RO13 3 Irrigation mode ? overhead 2 overhead 32 ~-- 3 IDITCH
RO13 2 Runoff coefficient * 5.000E-01 3 2,000e-01 2 ~-- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) * 2.520E+07 ® 1.000E+06 ? -— 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 : 1.000e-03 ; ~—- : EPS
RO14 2 pensity of saturated zone (g/cm*#*3) 2 1,510e+00 2 1.500E+00 3 - 3 DENSAQ
R014 2 saturated zone total porosity 3 4.3008-01 ® 4.000e-01 °® --- 3 TPSZ
RO14 * saturated zone effective porosity 3 3.420e-01 ®* 2.000e-01 * -—- ? EPSZ
RO14 3 saturated zone field capacity . 3 8.800E-02 ® 2.000e-01 * - 3 FCSZ
RO14 * saturated zone hydraulic conductivity (m/yr) 3 2.880E+01 * 1.000e+02 3 -—- 3 HCSZ
R014 ? saturated zone hydraulic gradient 2 2.000e-03 * 2.000e-02 ? -— 3 HGWT
RO14 * Saturated zone b parameter 3 7.100e+00 * 5.300e+00 * -— * BSZ
R014 * water table drop rate (m/yr) * 1.000e-03 * 1,000e-03 ? -—- 3 vwT
RO14 * well pump intake depth (m below water table) 2 1.000E+01 * 1.000e+01 2 -— S DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND * ND 3 -— 3 MODEL
RO14 ; well pumping rate (m**3/yr) : 1.573e+403 : 2.500E+02 : - : uw
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Site-Specific Parameter Summary (continued)
3 3 User 3 2 Used by RESRAD ?  parameter
3 Parameter 2 3 pefault ? (1f different from user input) 3 Name

3 Number of unsaturated zone strata 21 31 3 3 NS
R01S ? unsat. zone 1, thickness (m) 3 4,040e+00 3 4.000E+Q0 3 - T (D
RO15 * unsat. zone 1, soil_density (g/cm**3) 3 1,564e+00 ® 1.500E+00 * -—-- 3 DENSUZ(1)
RO15 * unsat. zone 1, total porosity | 3 4.100e-01 * 4.000e-01 * —-- 3 TPUZ(1)
RO15 2 unsat. zone 1, effective porosity 3 3,150e-01 ® 2.000E-01 ® --- 3 Epuz(l)
RO15 * unsat. zone 1, field capacity * 9,500e-02 * 2.000e-01 3 -—- 3 Feuz(1l)
RO15 * Unsat. zone 1, soil-specific b parameter ? 5.600E+00 ® 5.300E+00 * --- * BUz(1)

nsat. zone 1, m/yr . + . ---

RO15 z unsat ne 1, hydraulic conductivity (m/yr) : 3.900£+00 : 1.000E+01 : : HCwzZ(1)
RO16 3 Distribution coefficients for Pu-239 2 s 3 2
RO16 * Contaminated zone (cm**3/g) 2 9,530e+02 * 2.000E+03 * -—- 2 peNucc( 3)
RO16 * unsaturated zone 1 (cm**3/g) 2 9,530e+02 * 2.000E+03 * -——- 3 penucu( 3,1)
RO16 * Saturated zone (cm**3/g) 2 9,530e+02 * 2.000E+03 * —-- 3 peNues( 3)
RO16 * teach rate (/yr) * 0.000e+00 * 0.000E+00 3 9.565€-05 3 ALEACH( 3)
RO16 ; solubility constant ; 0.000€e+00 : 0.000E+00 : not used : soLuek( 3)
R016 * Distribution coefficients for daughter Ac-227 3 3 3 3
RO16 * cContaminated zone (cm**3/g 3 8.250e+02 ® 2.000E+01 3 -—- 3 peNUCe( 1)
R016 * unsaturated zone 1 (cm*¥3/g) 3 8,250e+02 ® 2.000e+01 2 - 3 penucu( 1,1)
R016 2 saturated zone (cm**3/g) 2 8.250e+02 ® 2.000E+01 2 -—- 3 peNuUcs( 1)
RO16 *  Leach rate (/yr) 2 0.000E+00 * 0.000€+00 3 1.105€-04 3 ALEACH( 1)
R0O16 : solubility constant i 0.000e+00 : 0.000E+00 i not used ; soLusk( 1)
RO16 ® Distribution coefficients for daughter pa-231 3 3 3 2
RO16 *  contaminated zone (cm**3 * 3,.800€+02 2 5.000e+01 2 -~ 3 peNucc( 2)
RO16 * uUnsaturated zone 1 (cm**3/g) 3 3.800e+02 ? 5.000£+01 ? -—- * pcnucu( 2,1)
RO16 3 saturated zone (cm**3/g) 3 3.800e+02 ® 5.000E+01 3 -~ * DCNUCS( 2)
RO16 3 Leach rate (/yr) 2 0.000E+00 2 0.000E+00 2 2.398E-04 * ALEACH( 2)
RO16 : Solubitity constant : 0.000E+00 : 0.000E+00 : not used : SOLUBK( 2)
RO16 3 Distribution coefficients for daughter u-235 3 s 3 3.
RO16 3  Contaminated zone (cm**3/g 3 1.260e+02 ® 5.000E+01 * - 3 pCNuCC( 4)
RO16 3  unsaturated zone 1 (cm**3/9) 3 1.260e+02 * 5.000E+01 ° -— 2 pCNUCU( 4,1)
RO16 3  saturated zone (cm**3/g) 3 1.260e+02 * 5.000E+01 * - 3 pCNuUCs( 4)
RO16 3 Leach rate (/yr) ® 0.000e+00 * 0.000E+00 * 7.224e-04 3 ALEACH( 4)
RO16 : solubility constant : 0.000e+00 : 0.000E+00 : not used : SOLUBK( 4)
RO17 2 Inhalation rate (m**3/yr) * 8.400e+03 * 8.400E+03 * - 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) 3 1.000e-04 * 1.000E-04 3 -— 3 MLINH
RO17 * Exposure duration * 3.000e+01 * 3.000€+01 * -—- * ED
RO17 2 shielding factor, inhalation * 5.500e-01 * 4.000E-01 * -— 3 SHF3
RO17 3 shielding factor, external gamma ® 2.725e-01 * 7,000E-01 * --- ® SHF1
RO17 ? Fraction of time spent indoors 3 6.571E-01 * 5.000E-01 ° -—- 3 FIND
RO17 ? Fraction of time spent outdoors (on site) 2 1.181E-01 ® 2.500e-0Q1 3 === 2 FOTD
RO17 * shape factor flag, external gamma 3 1.000e+00 * 1.000£+00 2 >0 shows circular AREA. 3 FS
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site-specific Parameter summary (contir;ued)

User used by RESRAD ¥ Parameter
2 ? (1f diff f 3
actor array (used i 2 2
3 annular radius (m), ring 1: ? not used * 5.000E+01 2 3 RAD_SHAPE( 1)
3 annular radius (m), ring 2: 3 not used * 7.071e+01 3 3 RAD_SHAPE( 2)
¢ annular radius (m), ring 3: ? not used ? 0.000E+00 2 3 RAD_SHAPE( 3)
3 annular radius (m), ring 4: ® not used * 0.000e+00 3 3 RAD_SHAPE( 4)
3 annular radius (m), ring 5: 3 not used 3 0.000e+00 3 3 RAD_SHAPE( 5)
3 annular radius (m), ring 6: ? not used 2 0.000E+00 ? 3 RAD_SHAPE( 6)
3 annular radius (m), ring 7: ? not used ? 0.000e+00 @ 3 RAD_SHAPE( 7)
2 annular radius (m), ring 8: ® not used 3 0.000£+00 ? ? RAD_SHAPE( 8)
: annular radius (m), ring 9: 2 not used 3 0.000E+00 ? 3 RAD_SHAPE( 9)
3 annular radius (m), ring 10: * not used * 0.000e+00 * 3 RAD_SHAPE(10)
3 annular radius (m), ring 11: * not used * 0.000E+00 * 3 RAD_SHAPE(11)
: annular radius (m), ring 12: : not used : 0.000e+00 : 3 RAD_SHAPE(12)
3
3 Fractions of annular areas within AREA: 2 2 : s
3 Ring 1 ®* not used * 1.000e+00 32 3 FRACA(
3 Ring 2 * not used * 2.732E-01° 3 FRACA( 2)
*  Ring 3 * not used * 0.000E+00 ? ® FRACA( 3)
2 Ring 4 ? not used * 0.000E+00 2 2 FRACA( 4)
3 Ring 5 * not used * 0.000E+00 ? ® FRACA( 5)
*  Ring 6 * not used * 0.000E+00 2 2 FRACA( 6)
* Ring 7 * not used * 0.000E+00 ? 3 FRACA( 7)
*  Ring 8 ¥ not used * 0.000e+00 ? 2 FRACA( 8)
*# Ring 9 3 not used * 0.000E+00 * 3 FRACA(
® Ring 10 * not used * 0.000E+00 ? 3 FRACA(10)
3 Ring 11 * not used * 0.000E+00 2 * FRACA(11)
: Ring 12 : not used : 0.000E+00 : : FRACA(12)
* Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 ® 1.600€+02 * 3 pDIET(1)
? Leafy vegetable consumption (kg/yr) 3 2.140e+01 ? 1.400E+01 3 3 DIET(2)
3 Milk consumption (L/yrg * 2.330e+02 * 9.200€+01 @ 3 DIET(3)
? Meat and poultry consumption (kg/yr) 3 6.510e+01 ® 6.300€+01 3 3 DIET(4)
3 Fish consumption (kg/yrg ? 2.060E+01 * 5.400E+00 °® * DIET(S)
* Other seafood consumption (kg/yr) * 9.000e-01 ® 9.000e-01 3 3 DIET(6)
3 Soil ingestion rate (g/yr) 3 1.826E+01 * 3,650E+01 3 3 SoIL
* Drinking water intake (L/yr) 3 4,785e+02 * 5.100E+02 * 3 DWI
* Contamination fraction of drink'in? water 3 1.000E+00 * 1.000€+00 3 3 FDW
3 Contamination fraction of household water ® not used * 1.000E+00 * 3 FHHW
* Contamination fraction of livestock water 1 1.000E+00 * 1.000E+00 * 3 FLw
3 Contamination fraction of irrigation water * 1.000E+00 * 1.000€+00 * 3 FIRW
* Contamination fraction of aguatic food 2 1.000e+00 * 5.000E-01 3 3 FR9
3 Contamination fraction of plant food 3 1.000E+00 2-1 ’ 3 FPLANT
! Contamination fraction of meat * 1.000E+00 -1 3 3 FMEAT
: Contamination fraction of milk : 1.000€+00 :-1 : : FMILK
3 Livestock fodder intake for meat (kg/day) 3 2.710E+01 * 6.800E+01 * 3 LF15
3 Livestock fodder intake for milk (kg/day) 3 6.320E+01 ® 5.500€+01 3 3 LFI6
3 Livestock water intake for meat (iL/day) 2 5.060E+01 3 5.000E+01 3 3 LwIS
* Livestock water intake for milk (L/day) ® 6.000£+01 ®* 1.600E+02 ? 3 LWIb
? Livestock soil intake (kg/day) - 3 5.000E-01 * 5.000e-01 3 3 LsI
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Site-Specific parameter Summary (continued)
3 3 user 3 3 . Used by RESRAD
parameter 3 Input 2 Default 3 (If different from user in

?* Mass loading for foliar deposition (g/m**3) ® 4,0008-04 * 1.000E-04 2 2

* pepth of soil mixing layer (m) 3 2,300e-01 ® 1,500-01 3 3

3 pepth of roots (m) ® 1.220€+00 * 9.000E-01 ® 2

3 Dr'inkin? water fraction from ground water * 1.000e+00 * 1.000£+00 @ 3

* Household water fraction from ground water % not used 3 1.000e+00 ® 3

3 Livestock water fraction from ground water * 1.000E+00 * 1.000€+00 @ 3

: Irrigation fraction from ground water : 1.000E+00 Z 1.000E+00 : :

3 wet weight crop yield for Non-Leafy (kg/m**2) * 1,750e+00 * 7,000e-01 @ 2

® wet weight crop yield for Leafy (ka/m**2) 3 2.889E+00 * 1.500e+00 * 3

3 wet weight crop yield for Fodder (kg/m**2) * 1,887e+00 * 1,100€+00 3 2

* Growing Season for Non-Leafy (years) 3 2.460E-01 * 1.700e-01 * s

3 Growing Season for Leafy (years) 3 1,230e-01 ® 2,500e-01 3 :

3 Growing Season for Fodder (years) 3 8,200e-02 * 8,000E-02 * 3
R198 ® Translocation Factor for Non-Leafy 3 1,000e-01 * 1,000e-01 ? - ® TIV(1)
R198 * Translocation Factor for Leafy 3 1,000e+00 * 1,000e+00 2 - 3 TIv(2)
R19B * Translocation Factor for Fodder * 1.000e+00 2 1,000e+00 2 -— ® TIv(3)
R198 * pry Foliar Interception Fraction for Non-Leafy 3 3,500e-01 * 2.500e-01 * -— 3 RDRY(1)
R198 ® Dry Foliar Interception Fraction for Leafy 3 3,500e-01 2 2,500e-01 2 -—- 7 RDRY(2)
R198 * pry Foliar Interception Fraction for Fodder 3 3,500e-01 * 2.500e-01 * -—- 3 RDRY(3)
R198B ® wet Foliar Interception fFraction for Non-Leafy ? 3,500e-01 ? 2.500e-01 3 - 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy 3 5_800e-01 * 2.500e-01 ? - 3 RWET(2)
R19B ? wet Foliar Interception Fraction for Fodder ® 3.500e-01 * 2.500e-01 3 -—- 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300E+01 : 2.000e+01 : -—- ; WLAM
Cl4 ? C-12 concentration in water (g/cm**3) ® not used * 2.000e-05 @ - 3 C12wTR
Cl4 ? C-12 concentration in contaminated soil (g/q) * not used 2 3,000e-02 3 - 3 cl2cz
Cl4 * Fraction of vegetation carbon from soil ! not used 3 2.000e-02 ° --- 3 CSOIL
Cl4 * Fraction of vegetation carbon from air * not used * 9.800£-01 3 --- ¥ CAIR
Cl4 3 c-14 evasion layer thickness in_soil (m) 3 not used * 3.000e-01 ® - 3 pMC
€14 ® C-14 evasion flux rate from soi} (1/sec) * not used 2 7,000e-07 3 --- 2 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ® not used 2 1.000e-10 ® —-- ® REVSN
€14 * Fraction of grain in beef cattle feed * not used 3 8.000e-01 °® --- 3 AVFG4
cl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : - : AVFGS
STOR * Storage times of contaminated foodstuffs (days): ® 2 : :
STOR * Fruits, non-leafy vegetables, and grain 3 1.400e+01 3 1.400e+01 * - 3 STOR_T(1)
STOR * Leafy vegetables * 1.000e+00 2 1.000€+00 3 -—- 3 STOR_T(2)
STOR ¥  Mitk : * 1.000e+00 * 1.00QE+00 * --- ? STOR_T(3)
STOR *  Meat and poultry 3 2.000e+01 ® 2.000e+01 3 -—- ® STOR_T(4)
STOR * Fish * 7.000E+00 * 7.000e+00 ® - 2 STOR_T(5)
STOR *  Crustacea and mollusks 3 7.000e+00 2 7,000e+00 ® --- 2 STOR_T(6)
STOR * well water 2 1.000e+00 ?* 1.000e+00 2 -— 2 STOR_T(7)
STOR ?  Surface water * 1.000E+00 * 1.000e+00 ® ~-- 3 STOR_T(8)
STOR ; Livestock fodder : 4.500e+01 : 4.500e+01 : - : STOR_T(9)
R021 * Thickness of building foundation (m) ® not used 2 1,500e-01 @ i --- 3 FLOOR1
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RO21 ? Bulk_ density of building foundation_ (g/cm**3) 3 not used 3 2.400E+00 3 ~-—- 3 DENSFL

R021 * Tota] porosity of the cover material 3 not used 2 4.000e-01 ° ~— 3 TpCV

R021 * Total porosity of the bu11d1ng foundation not used 3 1.000e-01 * -— 3 TPFL
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Site-Specific Parameter Summary (cont\nued) \

Parameter

2 Use Used
3 3 3 3

volumetric water content of the cover material used

i 3 5.000E-02 PH20CV

? volumetric water content of the foundation 3 not used 2 3.000E-02 * --- ? PH20FL

3 piffusion coefficient for radon gas (m/sec): 3 3 3 2

3 in cover material 3 not used 3 2.000E-06 3 —-- 3 DIFCV

3 in foundation material ® not used 2 3.000e-07 * --- * DIFFL

s in contaminated zone soil 3 not used 3 2.000E-06 * -—- 3 DIFCZ

* Radon®vertical dimension of mixing (m) ® not used * 2.000E+00 3 --- 3 HMIX

* Average building -air exchange rate (1/hr) 3 not used 2 5.000E-01 3 -—- 3 REXG

? Height of the building groom (m) 3 not used * 2.500E+0Q 2 -—= 3 HRM

* Building interior_area factor 3 not used 2 0.000E+00 2 --- 3 FAI

* Building depth below ground surface (m) ? not used 3-1.000E+00 2 - 3 DMFL

 Emanating power of Rn-222 gas ® not used ? 2,500E-01 2 -—- 3 EMANA(L)

: Emanating power of Rn-220 gas : not used ; 1.500E~01 : -—- : EMANA(2)
TITL ? Number of graphical time points 3 32 2 -—- 3 -— 3 NPTS
TITL * Maximum number of integration points for dose 3 ; -—- : -—- ! LYMAX

for
IIIﬁIIIﬁﬁIIIIitIIIIIIHII1%itiiﬁilti1iiﬁﬂﬂﬁiiIIIIiIIﬂIIIiiIIIIiiﬁIItIiIIIiIItIIIﬁitiiIIIIIIﬁtIIIIiIIIIItIfIiIiIﬂﬁI

summary of Pathway Selections

-- externa] gamm

1 active
2 -- inhalation (w/o radon)3 active
3 -- plant ingestion active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -~ soil ingestion 3 active
9 - radon 3 suppressed
IﬁﬂIIiIIIiitiiﬂﬂﬁﬁitﬂititﬂniitIIIIIIIIIIIi
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:45 pPage 9

Sqmmary : HB soil DCGL_Pu23
File : C:\RESRAD_| FAMILY\RESRAD\G S\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD

Contaminated Zone Dimensions Initial soil Concentrations, pCi/g
Area: 30000.00 square meters Pu-239 1.000e+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1IRESRAD, Version 6.5 T« Limit = 30_days 11/28/2011 11:45 Page 1
Probabilistic results summary : HB soil DC u239

File : C:\RESRAD_| FAMILY\RESRAD\G 5\USERFILES\PU239 DCGL\KB SOIL DCGL_PU239.RAD
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Probabilistic results summary : HB soil DCGL 39

File : C:\RESRAD_FAMILY\RESRAD\6. S\USERFILES\PUZ39 DCGL\HB SOIL DCGL_PU239.RAD

Probabilistic Input
ONumber of Sample Runs: 00

Number Name . .. Disteibution . PAFamerers .. oo
AAAAAA  AAABRAAAAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAAAAAAAA AARAAABAAARAAARAAAAAAAAARARAAAARARARAAAR
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 L1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 937 2.084
8 TPSZ BOUNDED NORMAL .43 .0699 214 .646
-9 EPSZ BOUNDED NORMAL 342 .0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
FERTY UNIFORM 1173 1973
14 HQ) UNIFORM 0 8.08
15 DENsuz(L) BOUNDED NORMAL 1.5635  .2385 .827 2.3
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16 TPUZ(1)

17 EPUZ(1)

18 HCLZ (1)

19 BUZ(1)

20 MLINH
.00003 . 8119

21 SHF3

22 SHF1

23 DM

24 Yv(1)

25 WL

1RESRAD, Version 6.5

.00004 . 9495

T« Limit = 30 days

BOUNDED NORMAL
BOUNDED NORMAL
BOUNDED LOGNORMAL-N
BOUNDED LOGNORMAL-N
CONTINUOUS LINEAR
.00006 .9937
UNIFORM
BOUNDED LOGNORMAL-N
TRIANGULAR

TRUNCATED LOGNORMAL-N .

TRIANGULAR

TRIANGULAR

TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
LOGNORMAL -N

TRUNCATED LOGNCRMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
LOGNORMAL -N

TRUNCATED LOGNORMAL-N
TRUNCATED 1 OGNORMAL-N
TRUNCATED LOGNORMAL-N

Probabilistic results summary : HB soil DCGL_pu239
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD

Probabilistic Input (cont.)

Number Name . .
AAAAAA

49 BBIO(91,1)
50 BRTF(92,1)
51 BRTF(92,2)
52 BRTF(92,3)

Distribution =

LOGNORMAL ~N

TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N

53 8510%92 ,1) LOGNORMAL ~N
ti1ftf fTESSSETERSRfffe8808ds SEIfRETTRIRTLETTE 4L

1RESRAD, Version 6.5

T« Limit = 30_days

probabilistic results summary : HB soil DCGL_Pu239
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_PU239.RAD .
Peak of the mean dose (averaged over observations) at graphical times

Repetition
1

Time of peak mean dose

Years
0.000e+00

Peak mean dose
mrem/yr
9.358e-01

11/28/

.41

.315

1.36

1.73

8 .
.000076
5

-1.3

PArameters ... . ol

2.3

-6.21
-7.13
-7.82

2.3 1.1 .
Ptrftfsiteiristtisttsrsftsriastsffifgess

12.21
2011 11:

.09 L1319
.0905 .0349
2.17 .00478
.323 2.08
] 0
.9983 .0001

.95

. .59 .044

-.15 .6
.48 . 001
18 84
.67 .95
1.89 .001
1.89 .001
1.89 .001
3.22 .001
3.22 .001
3.22 .001
3.22 .001
3.22 .001
3.22 .001
3.13 .001
3.13 .001
3.13 .001
.2 .001
.5 .001
1.1
1.12 001
1 .001
.9 .001
1.1
1.1 .001
1 .001
.9 .001
45 Page 3

1.1

-9 .001
.7 . .001
.6 .001

11/28/2011 11:45 Page 21

.6881
:594
3190
15.3

.0%0008 .0151

.999
.999
.999

.1365
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Pu-240 Results:

1RESRAD, vers'lon 6.5 T« L1m1t = 30 days 11/28/2011 11:51 Page 1
Summary HB soil DCGL_Pu2
File G C:\RESRAD_]| FAMILY\RESRAD\6 S\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
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AAAAAAAAAAAAAAAAA
Part I: Mixture Sums and Single Radionuclide Guidelines
IiﬁtIiiitiItﬁIiiitiItﬂtiigﬂﬁﬁittiiﬁﬁﬁﬁﬁttﬁi

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter SUMMArY .....c.tseeeerassrnans 4
summary of Pathway Selections .... 8
Contaminated Zone and Total Dose Summary 9
Total Dose Components
Time = 00E+00 .....vvvvnvinensn . 10
Time = 1.000£+00 11
Time = 3.000E+00 12
Time = 1.000E+01 13
Time = 3.000E+01 14
Time = 1.000E+02 15
Time = 3.000E+02 16
Time = 1.000E+03 17
Dose/Source Ratios Summed over All Pathways . 18
single Radionuclide Soil Guidelines ........ . 18
Dose Per Nuclide Summed Over A1l Pathways 19
soil Concentration Per Nuclide ,......... 19
1RESRAD, Version 6.5 T« L1m1t = 30 days 11/28/2011 11:51 Page 2
Summary ! HB soil DCGL_Pu
File : C:\RESRAD_| FAMILY\RESRAD\6 S\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
pose Conversion Factor (and Related) Parameter 5ummary
Dose Library: HB DCGLs Plus FGR 12 & FGR 1
3 3 Current ? Base 3 Pparameter

Meny 3 Parameter 3 value# 3 Case* 3 Name

A-1 2 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3

A-1 2 Ac-228 Source: FGR 12) 3 5.978E+00 * 5.978E+00 * DCF1( 1)
A-1 ? Bi-212 (Source: FGR 12) 3 1.171e+00 * 1.171e+00 3 DCF1( 2)
A-1 ? pb-212 (Source: FGR 12) ® 7.043e-01 * 7.043e~01 ® DCF1( 3)
A-1 2 po-212  (Source: FGR 12) ® 0.000E+00 3 0.000E+00 * DCF1( 4)
A-1 3 po-216 (Source: FGR 12) ® 1.042E-04 * 1.042e~04 * DCF1( S)
A-1 3 pu-240 (Source: FGR 12) 3 1.467e-04 * 1.467e-04 * DCF1( 6)
A-1 3 Ra-224 (Source: FGR 12) 3 5,119e-02 * 5.119e-02 * DCF1( 7)
A-1 2 Ra-228 (Source: FGR 12) ® 0.000E+00 * 0.000E+00 * DCF1( 8)
A-1 2 Rn-220 (Source: FGR 12) 3 2,298e-03 * 2.298e~03 * DCFI( 9)
A-1 ? Th-228 (Source: FGR 12) 3 7.940e-03 * 7.940e~03 * DCFL( 10)
A-1 3 Th-232 (Source: FGR 12) ® 5,212E-04 * 5.212e~04 3 DCF1( 11)
A-1 2 T1-208 (Source: FGR 12) 2 2.298E+01 * 2.298E+01 * DCF1( 12)
A-1 : u-236 (Source: FGR 12) ; 2.148e-04 : 2.148E~04 : DCF1( 13)
B-1 * Dose conversion factors for inhalation, mrem/pCi 3 2 2

B-1 2 pu-240 * 4.290E-01 ® 4,290E~01 ® DCF2( 1)
B8-1 3 Ra-228+D * 5,078E-03 * 4.770E~03 * DCF2( 3)
B-1 2 Th-228+D ® 3.454E-01 ° 3.420E~01 ® DCF2( 4)
B-1 2 Th-232 ® 1.640E+00 ? 1.640E+00 ® DCF2( 5)
B-1 : u-236 ; 1.250e-01 : 1.250e~01 : DCF2( 6)
D-1 * pose conversion factors for ingestion, mrem/pCi: 3 3 3

D-1 2 pu-240 ® 3.540E-03 ® 3.540E-03 * DCF3( 1)
D-1 * Ra-228+D ® 1.4426-03 ® 1,.440E-03 * DCF3( 3)
D-1 3 Th-228+D 3 8.086E-04 * 3.960E-04 2 DCF3( 4)
p-1 2 Th-232 2 2.730e-03 ® 2.730E-03 ? DCF3( §5)
D-1 : u-236 : 2.690e-04 : 2.690E-04 : DCF3( 6)
D-34 * Food transfer factors: 3 3 3

D-34 3 Pu-240 . plant/soil concentration ratio, dimensionless 3 1.830E-03 * 1.000E-03 ® RTF( 1,1)
D-34 ® Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000e-04 * 1.000E-04 * RTF( 1,2)
0—24 : Pu-240 , milk/Tivestock-intake ratio, (pCi/L)/{(pCi/d) : 1.000e-06 : 1.000€-06 : RTF( 1,3)
D-34

D-34 % Ra-228+D , B1ant/so11 concentration ratio, dimensionless * 4,000E-02 * 4,000E-02 ® RTF( 3,1)
D-34 ? Ra-228+D , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) 3 1.000e-03 * 1.000E-03 ® RTF( 3,2)
0—24 : Ra-228+D , milk/Tlivestock-intake ratio, (po/L?/(pci/d) : 1.000e-03 : 1.000E-03 : RTF( 3,3)
D-34

D-34 * Th-228+D , B'lant/soﬂ concentration ratio, dimensionless 2 1.000e-03 * 1.000£-03 ® RTF( 4,1)
D-34 * Th-2284D , beef/livestock-intake ratio, (pC1/k )/ (pCi/d) 2 1,000e-04 * 1.000eE-04 3 RTF( 4,2)
D-§4 : Th-228+D , milk/livestock-intake ratio, (po/L?/(pCi/d) : 5.000E-06 : 5.000E-06 2 RTF( 4,3)
D-34

D-34 3 Th-232 . E'Iant/soﬂ concentration ratio, dimensionless * 1,000e-03 * 1.000e-03 ® RTF( 5,1)
D-34 3 Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000e-04 * 1.000E-04 * RTF( 5,2)
D-g4 : Th-232 , milk/livestock-intake ratio, (pci/L?/(pci/d) : 5.000€E-06 : 5.000E-06 : RTF( 5,3)
D-34

D-34 2 u-236 s E'Iant/soﬂ concentration ratio, dimensionless 2 2.500E-03 ® 2.500€-03 * RTF( 6,1)
D-34 ® y-236 . beef/livestock-intake ratio, (p<:1/k )/ (pCi/d) 3 3.400e-04 * 3.400e-04 * RTF( 6,2)
D-34 : u-236 , milk/1ivestock-intake ratio, (pC1/L?/(pC1'/d) ; 6.000€-04 : 6.000e-04 : RTF( 6,3)
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:51 pPage 3

Summary : HB soil DCGL_Pu240
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 3 ® Current ! Base 3 Pparameter

Menu 3 Parameter 3 value# 3 case* 2 Name

D-5 * Bioaccumulation factors, fresh water, L/kg 3 3 N

D-5 3 Pu-240 . fish * 3.000e+01 ®* 3.000E+01 ® BIOFAC({ 1,1)

D—g 2 pu-240 , crustacea and mollusks ; 1.000E+02 : 1.000E+02 3 BIOFAC( 1,2)

D~ 3

D-5 * Ra-228+p , fish * 5.000e+01 ®* 5.000e+01 ® BIOFAC( 3,1)

D-g * Ra-228+D , crustacea and mollusks : 2.500E+02 : 2.500E+02 : BIOFAC( 3,2)

D_ 3

D-5 * Th-228+p , fish * 1.000e+02 * 1.000E+02 * BIOFAC( 4,1)

D-§ 3 Th-228+D , crustacea and mollusks : 5.000E+02 : 5.000E+02 : BIOFAC( 4,2)

D_ 3

D-5 2 Th-232 , fish ¥ 1,000E+02 * 1.000E+02 * BIOFAC{ 5,1)

D-5 3 Th-232 , crustacea and mollusks 3 5,000E+02 * 5.000E+02 * BIOFAC( 5,2)
BARTLETT
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D-5 3 s 3 3
D-5 3 u-236 , fish * 1.000€+01 ® 1.000€+01 * BIOFAC( 6,1)

D-5 2 U~236 crustacea and mollusks i * 6.000E+01 2 6.000E+01 * BIOFAC( 6,2)
ttfsrt ettt iaf et tE et eattteteetitetttittttisattettertiestetsrsitirtettesetittrartrtrsetastitessist

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means pefault.Lib w/o Associate Nuclide contributions .

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:51 Ppage 4
Ssummary : HB soil DCGL_Pu240
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Site-Specific pParameter Summary
3 User 3 s by RESRAD

3 parameter
3 3

RO11 * Area of contaminated zone (m**2) .000E+04 .000E+04

3 1 3 AREA
RO11 ? Thickness of contaminated zone (m) 3 2.670eE+00 ? 2.000€+00 -—- * THICKO
RO11 * Fraction of_ contamination that is submerged 3 0.000£+00 * 0.000E+0Q0 * - 3 SUBMFRACT
RO11 * Length parallel to aquifer flow (m 3 1.950e+02 3 1.000e+0Q2 2 - 3 LczPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500e+01 * 3.000e+01 2 -—- 3 BRDL
RO11l ® Time since placement of material (yr) 3 0.000E+00 2 0.000E+00 * ——- 3 71
RO11 * Times for calculations (yr) 3 1.000e+00 2 1.000E+00 ® .- 3 7¢ 2)
RO11 * Times for calculations (yr) 2 3.000E+00 * 3.000e+00 ® -— 2 1( 3)
RO11 * Times for calculations (yr) 3 1.000e+01 ®* 1.000E+01 2 -— 2 7( 4)
RO11 ® Times for calculations (yr) 2 3.000e+01 ® 3.000e+01 ® - 3 T1( 5)
RO11 * Times for calculations (yr) 3 1.000e+02 * 1.000e+02 3 - 3 1( 6)
RO11 ?* Times for calculations (yr) 3 3.000E+02 ® 3.000£+02 ? --- 2 T(7)
RO11 * Times for calculations (yr) 2 1.000eE+03 * 1.000E+03 ? - > T(C 8)
RO11 ® Times for calculations (yr) 3 not used 3 0.000e+00 3 -—- 3 7( 9)
RO11 : Times for calculations (yr) z not used : 0.000£+00 : - : T(10)
RO12 * Initial principal radionuclide (pCi/g): Pu-240 2 1.000e+00 3 0.000E+00 2 -—- 3 51(1)
RO12 ; Concentration in groundwater  (pCi/L): Pu-240 : not used z 0.000E+00 ; —- ; wi( 1)
RO13 * Cover depth (m) 3 0.000E+00 * 0.000E+00 ® --- 3 COVERQ
RO13 * Density of cover material (g/cm**3) 3 not used * 1.500€+00 3 -—- 3 DENSCV
RO13 ? Cover depth erosion rate (m/yr) 3 not used 2 1.000e-03 3 -—- 3 vov
RO13 ® Density of contaminated zone (g/cm**3) 3 1.564€+00 ® 1.500E+00 * --- 3 DENSCZ
RO13 * Contaminated zone erosion rate {(m/yr) 3 2.200e-03 * 1.000e-03 3 --- 3 vez
RO13 * Contaminated zone total porosity 3 4,100e-01 * 4.000e-01 3 -—- * TpCZ
RO13 * Contaminated zone field capacity . 3 9,500e-02 ® 2.000eE-01 ® -—- * FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 3.900e+00 * 1.000E+01 * -—- 3 HCCz
RO13 * Contaminated zone b parameter 3 5.600E+00 * 5.300E+00 3 -—- 3 BCZ
RO13 * Average annual wind speed (m/sec) ? 3.040e+00 ® 2.000E+00 * --- # WIND
RO13 * Humidity im air (g/m**3) 3 not used 2 8.000E+00 3 --- 3 HUMID
RO13 * Evapotranspiration coefficient 3 6.250E-01 ® 5.000e-01 * -— 3 EVAPTR
RO13 * Precipitation (m/yr) 3 9,.100e-01 ? 1.000E+00 3 -—- 3 PRECIP
RO13 * Irrigation (m/yr) 3 5.600e-01 * 2.000E-01 * -— * RI
RO13 * Irrigation mode ® overhead * overhead * -—- 2 IDITCH
R0O13 * Runoff coefficient ) * 5.000e-01 * 2.000€-01 * --- 3 RUNOFF
RO13 * watershed area for nearby stream or pond (m**2) 2 2.520€+07 * 1.000E+06 * - 2 WAREA
RO13 : Accuracy for water/soil computations : 1.000€-03 Z 1.000€E-03 : - : EPS
R014 ?* Density of saturated zone (g/cm**3) 3 1.510E+00 * 1.500E+00 3 -—- 3 DENSAQ
RO14 * Saturated zone total porosity ® 4,300e-01 * 4,000e-01 2 -—- 2 TPSZ
R014 ? saturated zone effective porosity 3 3.420e-01 * 2.000e-01 3 -—- 3 EPSZ
R014 3 saturated zone field capacity * 8.800e-02 * 2.000E-01 ® —— ® FCSZ
RO14 * saturated zone hydraulic conductivity (m/yr) 2 2.880E+01 * 1,000QE+02 ? -—- 3 HCSZ
RO14 ® saturated zone hydraulic gradient 3 2.000e-03 * 2,000e-02 ? -—- 3 HGWT
R014 ® Saturated_zone b parameter * 7.100e+00 * 5,300E+00 * - 3 BSz
RO14 * water table drop rate (m/yr) 2 1.000e-03 * 1.000e-03 ? -—- 3 wwT
R014 ® well pump intake depth (m below water tabie) 3 1.000e+01 * 1.000e+01 3 -—- 3 DWIBWT
R0O14 * model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 -— 3 MODEL
RO14 ; well pumping rate (m**3/yr) : 1.573e+03 : 2.500E402 : -— : uw
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:51 Page 5
Summary : HB soil DCGL_Pu240
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Site-Specific Parameter Summary (continued)
: *  User 3 *
3 3

Used by RESRAD Parameter

“ w

Number of unsaturated zone strata

3 1 1 NS

* unsat. zone 1, thickness (m) 3 4.040e+00 * 4.000E+00 * --- * H(L)

3 unsat. zone 1, soil density (g/cm**3) 3 1.564E+00 * 1.500E+00 * -—- 3 DENSUZ(1)

3 unsat. zone 1, total porosity 3 4.100e-01 * 4.000e-01 3 -—- 2 TPUZ(1)

* Unsat. zone 1, effective porosity 3 3.150e-01 * 2.000e-01 3 -—- * gpuz(l)

3 ynsat. zone 1, field capacity 3 9,500e-02 * 2.000e-01 ? -—- 3 FCUZ(1)

3 ynsat. zone 1, soil-specific b parameter 3 5.600e+00 * 5.300€+00 * -—- * Buz(1)

: uUnsat. zone 1, hydrauliic conductivity (m/yr) : 3.900€+00 ; 1.000E+01 : -— : HCUZ(1)

3 pistribution coefficients for Pu-240 3 3 2 3

2  contaminated zone (cm**3/g) 2 9.530E+02 * 2.000E+03 ? - 3 pcNucc( 1)

*  unsaturated zone 1 (cm**3/g) 3 9,530e+02 * 2.000e+03 ? -— ¥ pcNucu( 1,1)

3 saturated zone (cm**3/g) * 9,530e+02 * 2.000£+03 2 -~ * pcNucs( 1)

! Leach rate (/yr) 2 0.000E+00 > 0.000E+00 9.565E-05 3 ALEACH( 1)

: solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBRK( 1)

* pistribution coefficients for daughter Ra-228 3 3 3 3

3 Contaminated zone (cm**3/g) ® 3.533e+03 * 7.000€e+01 2 C——— 3 pcNuce( 3)

*  uUnsaturated zone 1 (cm**3/g) * 3.533e+03 * 7.000E+01 2 -— * pcNucu( 3,1)

3 saturated zone (cm**3/g) 3 3,533e+03 * 7.000E+01 ? -—- 3 pcNucs( 3)

3 Leach rate (/yr) . E+ .000E+ .581E- ALEACH

: rate (/ :0000 00:0000 00; 2.581 gS : (3

: solubility constant : 0.000E+00 : 0.000E+00 : not use : SOLUBK( 3)

3 pistribution coefficients for daughter Th-228 3 3 3 3

3 Contaminated zone (cm**3/g) * 5.884E+03 2 6.000E+04 * - 3 pDCNUCC( 4)

3 unsaturated zone 1 (c¢cm**3/g) 3 5.884E+03 ? 6.000E+04 3 -— 3 peNuUcu( 4,1)

3 Saturated zone (cm**3/g) * 5,884E+03 ® 6.000E+04 3 ——- 3 pCNucs( 4)

*  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 1.550€e-05 3 ALEACH( 4)

3 solubility constant 3 0.000E+00 * 0.000e+00 3 not used 3 SOLUBK( 4)

a 3 3 2 3

3 pistribution coefficients for daughter Th-232 3 2 3 2

*  Contaminated zone (cm**3/g) * 5.884E+03 ® 6.0008+04 * - 3 peNuce( 5)

®  unsaturated zone 1 (cm**3/g) ® 5.884E+03 * 6.000E+04 2 --- 3 DCNucu( 5,1)

3 Saturated zone (cm**3/g) 3 5.884E+03 ® 6.000E+04 * - 3 'DCNUCS( S)

> Leach rate (/yr) 2 0.000e+00 * 0.000e+00 3 1.550e-05 3 ALEACH( 5)
RO16 : Solubility constant : 0.000E+00 : 0.000E+00 : not used : SOLUBK( 5)
RO16 * pistribution coefficients for daughter u-236 : 3 3 2
R016 * cContaminated zone (cm**3/g) 2 1,260E+02 * 5.000E+01 2 --- 3 DCNuCC( 6)
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RO16 * Unsaturated zone 1 (cm**3/g) * 1.260E+02 * 5.000E+01 ? -~ * DCNUCU( 6,1)
RO16 *  Saturated zone (cm**3/g) ? 1.260E+02 * 5.000E+01 ? -~ 3 DCNUCS( 6)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+Q0 ? 7.224E-04 3 ALEACH( 6)
RO16 : Solubility cohstant 3 0.000£+00 : 0.000€+00 : not used : SOLUBK( 6)
E]
R0O17 * Inhalation rate (m**3/yr) : 3 8.400€E+03 * 8.400E+03 * 2 INHALR
RO17 * mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 ° 3 MLINH
RO17 * Exposure duration ® 3.000E+01 ® 3.000e+01 3 ? ED
RO17 * shielding factor, inhalation # 5.500E-01 2 4,000e-01 ? * SHF3
RO17 3 shielding factor, external gamma 3 2,725e-01 * 7.000e-01 2 * SHF1
RO17 * Fraction of time spent indoors * 6.571e-01 * 5.000€-01 @ - * FIND
1RESRAD, Version 6.5 - T« Limit = 30 days 11/28/2011 11:51 Page 6
Summary : HB soil DCGL_Pu240
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
Site-Specific Parameter Summary (continued)
3 user 3 3 Used by RESRAD *  Pparameter
3 Input % pefault * (If diff f 3

FOTD

Fraction of time spent outdoors (on site) . - 2. - -—-
RO17 2 shape factor flag, external gamma 3 1.000e+00 3 1.000£+00 2 >0 shows circular AREA. 3 FS
RO17 * Radii of shape factor array (used if Fs = -1): 3 2 2 3
RO17 *  oOuter annular radius (m), ring 1: ® not used 2 5.000E+01 3 * RAD_SHAPE( 1)
RO17 *  oOuter annular radius (m), ring 2: * not used 3 7.071E+01 3 3 RAD_SHAPE( 2)
RO17 *  outer annular radius (m), ring 3: * not used 3 0.000E+00 3 3 RAD_SHAPE( 3)
RO17 *  outer annular radius (m), ring 4: * not used ° 0.000E+00 ? 3 RAD_SHAPE( 4)
RO17 *  outer annular radius (m), ring 5: * not used 2 0.000E+00 2 3 RAD_SHAPE( 53)
RO17 *  outer annular radius (m), ring 6: * not used 3 0.000E+00 3 3 RAD_SHAPE( 6)
RO17 ®  outer annular radius (m), ring 7: * not used * 0.000€+00 3 ® RAD_SHAPE( 7)
R017 *  outer annular radius (m), ring 8: * not used ° 0.000E+00 2 3 RAD_SHAPE( 8)
RO17 3  outer annular radius (m), ring 9: ? not used 3 0.000E+0Q 2 3 RAD_SHAPE( 9)
RO17 *  outer annular radius (m), ring 10: ® not used 2 0.0008+00 ? 3 RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 11: * not used * 0.000E+00 * 3 RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used ; 0.000E+00 : : RAD_SHAPE(12)
RO17 * Fractions of annular areas within AREA: 3 2 2 3
RO17 3 Ring * not used 3 1.000&+00 3 3 FRACA( 1)
RO17 3 Ring 2 * not used °?® 2,732E-01 3 3 FRACA( 2)
RO17 * Ring 3 ? not used 2 0.000E+00 * 3 FRACA( 3)
RO17 3 Ring 4 * not used * 0.000£+00 2 ® FRACA( 4)
RO17 * Ring S * not used ? 0.000E+00 2 3 FRACA( 5)
RO17 * Ring 6 3 not used 3 0.000E+Q0 3 3 FRACA( 6)
R017 * Ring 7 3 not used 2 0.000E+00 3 3 FRACA( 7)
RO17 2 Ring 8 ® not used * 0.000E+00 3 3 FRACA( 8)
RO17 * Ring 9 * not used 3 0.000E+00 2 3 FRACA(
RO17 2 Ring 10 ® not used 3 0.000e+00 * 3 FRACA(10)
RO17 * Ring 11 * not used 3 0.000e+00 @ 3 FRACA(11)
RO17 : Ring 12 ; not used : 0.000E+00 : : FRACA(12)
RO18 2 Fruits, vegetables and grain consumption (kg/yr) * 1.120E+02 ® 1.600e+02 3 3 DIET(1)
R018 2 Leafy vegetable consumption (kg/yr) 3 2.140e+01 * 1.400e+01 3 2 DIET(2)
RO18 * Milk consumption (L/yrg 2 2.330e+402 * 9.200e+01 3 3 DIET(3)
RO18 2 Meat and poultry consumption (kg/yr) * 6.510e+01 * 6.300e+01 * 3 DIET(4)
RO18 2 Fish consumption (kg/yrg 3 2.060e+01 ® 5,400e+00 ? 3 DIET(S)
R0O18 2 Other seafood consumption (kg/yr) 2 9.000E-01 ®* 9.000e-01 * 3 DIET(6)
RO18 2 Soil ingestion rate (g/yr) 3 1.826e+01 * 3.650e+01 3 3 SOIL
RO18 2 Drinking water intake (L/yr) ® 4,785€+02 * 5,100E+02 ? 3 pwI
RO18 2 Contamination fraction of drinking water * 1.000e+00 * 1.000e+00 3 3 FDW
RO18 2 Contamination fraction of household water * not used 2 1.000e+00 ? ® FHHW
R0O18 ? Contamination fraction of livestock water 3 1.000e+00 ® 1.000e+00 @ 3 FLw
RO18 3 Contamination fraction of irrigation water 3 1.000e+00 * 1.000e+00 * 3 FIRW
RO18 2 Contamination fraction of aquatic food 3 1.000e+00 ® 5.000e-01 * 3 FRY
RO18 2 Contamination fraction of plant food 3 1.000e+00 3-1 3 3 FPLANT
RO18 * Contamination fraction of meat * 1.000e+00 3-1 2 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : : FMILK
RO19 * Livestock fodder intake for meat (kg/day) 3 2.710e+01 ® 6.800E+01 2 3 LFI5
RO19 3 Livestock fodder intake for milk (kg/day) 3 6.320e+01 * 5.500e+01 3 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 3 5,060e+01 3 5.000e+01 3 3 WIS
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:51 Page 7
summary : HB soil DCGL_Pu240
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
Site-Specific Parameter Summary (continued)
4] 3 3 User 3 3 Used by RESRAD 3 parameter
3 Parameter 2 Input * pefault 2 (If different from use

3 Livestock water intake for milk (L/day) * 6.000e+01 * 1.600eE+02 3 3

* Livestock soil intake (kg/day) 3 5.000e-01 * 5.000e-01 3 3

* Mass Toading for foliar deposition (g/m**3) * 4.000e-04 * 1,000e-04 @ 2

* pepth of soil mixing layer (m) 3 2.300e-01 * 1.500e-01 3 3

3 pepth of roots (m) 3 1,220e+00 * 9.000e-01 @ 2

2 Drinkin? water fraction from ground water 3 1.000e+00 * 1.000e+00 2 3

3 Househo'ld water fraction from ground water 3 not used ? 1.000e+00 3 3

® Livestock water fraction from ground water ® 1.000e+00 * 1,000E+00 2 2

; Irrigation fraction from ground water ; 1.000E+00 z 1.000e+00 ; :

* wet weight crop yield for Non-Leafy (kg/m**%2) 3 1.750e+00 ® 7.000e-01 3 3

? wet weight crop yield for Leafy (kg/m*#*2) 3 2.889e+00 * 1.500e+00 3 3

3 wet weight crop yield for Fodder (kg/m*#*2) 3 1.887e+00 3 1.100e+00 2 3

3 Growing Season for Non-Leafy (years) 2 2.460E-01 ® 1.700e-01 3 3

3 Growing Season for Leafy (years) 3 1.230e-01 3 2.500e-01 3 2

3 Growing Season for Fodder (years) 3 8.200E-02 3 8.000e-02 ° 3
R198 * Translocation Factor for Non-Leafy 3 1.000e-01 * 1.000e-01 3 -—- 3 TIV(1)
R%SB : Trans]locan'on Factor 1f:or Leggy : %888&8(0) : % 888E+88 : - : TIVE%;
R198 * Translocation Factor for Fodder .000E+ E+ - TIV
R%gs : ory Fo}iar Interception Fraction :or Noni-:Leafy : g;ggE-gi : % gggE-g% : -—- : RDRY%%;
R198 ory Foliar Interception Fraction for Leafy . E- E- - RDRY
R198 * Dry Foliar Interception Fraction for Fodder 3 3.500e-01 2 2,500e-01 3 -—- 2 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy 2 3.500E-01 ® 2.500e-01 ® - 3 RWET(L)
R198 * wet Foliar Interception Fraction for Leafy * 5.800e-01 * 2,500e-01 3 -—- 3 RWET(2)
R198 ® Wet Foliar Interception Fraction for Fodder 3 3.500e-01 @ 2,.500e-01 ? -—- 2 RWET(3)
R198 Z weathering Removal Constant for Vegetation : 3.300E+01 : 2.000E+01 : - : WLAM
Cl4 3 C-12 concentration in water (g/cm**3) 3 not used * 2.000e-05 32 -—- 3 C12WTR
Cl4 * C-12 concentration in contaminated soil (g/g) ? not used * 3.000e-02 @ - 3 clacz
Cl4 3 Fraction of vegetation carbon from soil * not used 2 2.000e-02 3 --- 3 CSoIL
Cl4 3 fFraction of vegetation carbon from air ® not used 3 9,800e-01 ? -— 3 CAIR
C1l4 3 (-14 evasion layer thickness in soil (m) ? not used ? 3.000e-01 * -—- 3 pMC
Cl4 ? ¢-14 evasion flux rate from soil (1/sec) ® not used 3 7.000e-07 3 --- ? EVSN
Cl4 3 ¢-12 evasion flux rate from soil (1/sec) 3 not used * 1.000E-10 ° -=- 3 REVSN
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Cl4 * Fraction of grain in beef cattle feed 2 not used 2 8.000E-01 3 -—- 3 AVFG4
cu4 2 Fraction of grain in milk cow feed ? not used * 2.000e-01 * --- ® AVFGS
3 3 3
STOR * Storage times of contaminated foodstuffs (days): @ 2 2 3
STOR >  Fruits, non-leafy vegetables, and grain 3 1.400e+01 ? 1.400e+01 * 3 STOR_T(L)
STOR 3 Leafy vegetables 3 1.000e+00 * 1.000e+00 2 3 STOR.T(2)
STOR * Milk * 1.000e+00 * 1.000e+00 * 3 STORT(3)
STOR 3 Meat and poultry 2 2.000e+01 * 2.000e+01 ? 3 STOR_T(4)
STOR ? Fish 3 7.000e+00 * 7.000£+00 2 3 STOR_T(5)
STOR *  Crustacea and mollusks 3 7.000£+00 * 7.000e+00 * 3 STOR_T(6)
STOR 3 well water 3 1.000e+00 * 1.000e+00 2 3 STOR_T(7)
STOR 2 surface water 3 1.000€+00 * 1.000e+00 2 3 STOR_T(8)
STOR : Livestock fodder : 4.500E+01 ; 4.500e+01 : -—- : STOR_T(9)
R0O21 * Thickness of bu1'ld1ng foundation (m) 3 not used 2 1.500e-01 ® --- 3 FLOOR1
RO21 * Bulk density of building foundation (g/cm“ ) 3 not used 2 2.400e+00 3 -—- 3 DENSFL
1RESRAD, Version 6.5 T« Limit = 30 day: 11/28/2011 11:51 Page 8
Summary : HB soil DCGL_Pu240
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
Site-Specific Parameter Summary (continued)
3 3 User b 3 used by RESRAD 3 parameter
s f diff T > N

Total porosity o e cover materia

R021 * Total porosity of the building foundation * not * 1. 3 * TPFL
R0O21 2 volumetric water content of the cover material ?* not 25, 2 2 PHZOCV
R0O21 * volumetric water content of the foundation * not 23, 3 3 PH20FL
RO21 ® piffusion coefficient for radon gas (m/sec): 3 2 3 3

RO21 *  in cover material ? not 2 2. 3 3 DIFCV
RO21 *  in foundation material 3 not 3 3, 3 ® DIFFL
R021 *  in contaminated zone soil ? not 3 2. 3 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) ? not : 2. 3 3 HMIX
RO21 ? Average building air exchange rate (1/hr) 3 not 35, 3 3 REXG
R021 2 Height of the building (room) (m) ? not 3 2. 3 3 HRM
R021 3 Building interior_area factor 3 not 2 0. 3 ¥ FAL
RO21 * Building depth below ground surface (m) 3 not 3-1. 3 3 DMFL
RO21 ? €manating power of Rn=222 gas 3 not 2. 3 7 EMANA(L)
RO21 : Emanating power of Rn-220 gas : not : 1.500e-01 : : EMANA(2)
TITL * Number of graphical time points 3 32 3 - 3 3 NPTS
TITL 3 Max1mum number of integration points for dose s 17 3 3 3 LYMAX

aximum number of integration points for r
IiIﬁIitI1iiItﬁIIiIIItIIIiIiIiiIIiIiitIitﬂIIﬁIIIitIIIIItﬁIIIIiiiIiIiIitIiiiIIIiIiiiIIiIiiiiiﬁitIIUﬂfIIiiﬁIiﬁﬁIﬁiﬁ’.tiI

summary of Pathway Selections

Pathi 2 U

externa active
2 — 1nha'|at1on (w/o radon)? active
3 -- plant ingestion M active
4 -- meat ingestion 3 active
5 -- milk ingestion 2 active
6 -- aquatic foods 2 active
7 -- drinking water 2 active
8 -- soil ingestion 2 active
9 -- radon 2 suppressed
Find peak pathway dose
ﬁtiiitﬂiﬁﬂﬂﬁnﬂintitiIxﬁtﬁiiiiﬂﬁﬁﬁiti
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:51 Page 9
Summary : HE soil DCGL_Pu240
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD
Contaminated Zone Dimensions Initial soil Concentrations, pCi/g
AARAAARAAAAAAAAAARAAAAAARAAA
Area: 30000.00 square meters Pu-240 1.000E+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 11:51 Page 1
probabilistic results summa ry : HB soil DCGL_Pu240

File : C:\RESRAD_ FAMILY\R%SRAD\G S\USERFILES\PU240 DCGL\H8 SOIL DCGL_PU240.RAD
aeo

Uncertainty Analysis
tmmmn:mmmm 1t
ORESRAD Uncertainty Analysis Results

Probabilistic INPUT ..iiuveervrrneereneannnnanensnaas 2
Total Dose ....... eeeverraeaaeraens ebenarenaearraan 4
Total RISk Luvvvininenrinenenerusnseenaneranesnnnanan 5
Dose vs Pathway: Ground EXTEFNal «oovvvevvrrrvirivis 6
Dose vs Pathway: Inhalation (w/o Radon) ............ 7
Dose vs Pathway: Radon (water Ind.) .........covveus 8
Dose vs Pathway: Plant (Water Ind.) .....vvavnvnneas 9
Dose vs Pathway: Meat (Water Ind.) ........evuvnnus 10
Dose vs Pathway: Milk (wWater Ind.) ................ 11
Dose vs Pathway: Soil Ingestion .....c.e.vuinvaennes 12
Dose vs Pathway: water Ingestion .......c..cevuneses 13
Dose vs Pathway: Fish Ingestion .......ueiuvveunrans 14
Dose vs Pathway: Radon (Water Dep.) ...ceevencaseass 15
Dose vs Pathway: Plant (Water Dep.) -.....cciveavenss 16
Dose VS Pathway: Meat (water Dep.) .. 17
Dose V. Pathwag Milk (water Dep.) ... 18
Cumu1at1ve Probability Summary.......ciieennesrananes 19
Summary of dose at graphical times, rept1t1on 1..... 20
peak of the mean dose at graphical times......c...... 21
Correlation and Regression coefficients (if a.ny) ..... 22
1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 11:51 Page 2
probabllistic results summary : HB soil DCGL_Pu24

File : C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Probabilistic Input
ONumber of Sample Runs: 2

Number Name Distribution Parameters
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H(D)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCuzZ(1)
BUZ(1)
MLINH
.8119
SHF3
SHF1
DM
yv(1)
WLAM
RWET(2)
DCACTC(1)
DCACTUI(1)
DCACTS (1)
DCACTC(3)
DCACTU1(3)
DCACTS(3)
DCACTC(4)
DCACTUL(4)
DCACTS (4)
DCACTC(5)
DCACTUL(5)
DCACTS(5)
DCACTC(6)
DCACTUL(6)
DCACTS(6)
BRTF(94,2)
BRTF(94,3)
BBIO(94,1)
BRTF(88,1)
BRTF(88,2)
BRTF(88,3)
BBIO(88,1)

00004

1RESRAD, Version 6.5

Probabilistic results summary :
File :

AARRAAAAAKARAAAAARA RS ARAAARAAAARAAARARRAAR
BOUNDED NORMAL 1.5635 .2385
BOUNDED NORMAL .41 .09
BOUNDED LOGNORMAL-N  1.36 2.17
BOUNDED LOGNORMAL-N  1.73 .323
UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 . 1855
BOUNDED NORMAL .43 .0699
BOUNDED NORMAL 342 .0705
BOUNDED LOGNORMAL~N 362 1.59
BOUNDED LOGNORMAL-N  1.96 .265
TRIANGULAR 6 10
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385
BOUNDED NORMAL .41 .09
BOUNDED NORMAL 315 .0905
BOUNDED LOGNORMAL-N  1.36 2.17
BOUNDED LOGNORMAL-N 1.73 323
CONTINUOUS LINEAR

. 9495 00006 .9937 000076  .9983
UNIFORM .95
BOUNDED LOGNORMAL-N  -1.3 .59
TRIANGULAR 1] .15
TRUNCATED LOGNORMAL-N .56 .48
TRIANGULAR i 8
TRIANGULAR .06 .67
TRUNCATED LOGNORMAL-N 6.86 1.89
TRUNCATED LOGNORMAL  6.86 1.89
TRUNCATED LOGNORMAL-N 6.86 1.89
TRUNCATED LOGNORMAL-N 8.17 1.7
TRUNCATED LOGNORMAL-N 8.17 1.7
TRUNCATED LOGNORMAL-N 8.17 1.7
TRUNCATED LOGNORMAL-N 8.68 3.62
TRUNCATED LOGNORMAL-N 8.68 3.62
TRUNCATED LOGNORMAL-N 8.68 3.62
TRUNCATED LOGNORMAL-N 8.68 3.63
TRUNCATED LOGNORMAL-N 8.68 3.62
TRUNCATED LOGNORMAL-N 8.68 3.62
TRUNCATED LOGNORMAL-N 4,84 3.13
TRUNCATED LOGNORMAL-N 4.84 . 3.13
TRUNCATED LOGNORMAL-N 4.84 3.13
TRUNCATED LOGNORMAL-N -9,21 .2
TRUNCATED LOGNORMAL-N -13.82 .5
LOGNORMAL -N 3.4 1.1
TRUNCATED LOGNORMAL-N -3.22 .9
TRUNCATED LOGNORMAL-N -6.91 .7
TRUNCATED LOGNORMAL-N -6.91 5
LOGNORMAL -N

T« Limit = 30_days
HB 5071 DCGL_Pu240

3.9 1.1
11/2872011 11:51 Page 3

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Probabilistic Input (cont.)

Number Name
AAAAAA

BRTF(90,1)
BRTF(90,2)
BRTF(90,3)
BBIO(90,1)
BRTF(92,1)
BRTF(92,2)
BRTF(92,3)

Distribution
AAAAAAAAAAAAAAAAAAAAAA

TRUNCAT

ED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATI

ED LOGNORMAL-N

LOGNORMAL -N

TRUNCAT
TRUNCAT
TRUNCAT

ED LOGNORMAL-N
ED LOGNORMAL-N
ED LOGNORMAL-N

56 B8I0(92,1) LOGNORMAL -N
fi17if foiffEsifIffseLifaeafs AffrEERRTILLLIILTIRALL

1RESRAD, Version 6.5

Probabilistic results summary :
1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

File

Repetition

T« Limit = 30 day

5 11/28/2011 11:51 Page
HB soil DCGL_Pu240

parameters .. .

-6.91 .9

-9.21

-12.21 -9

4.6 1.1
-6.21 .9

-7.13 .7

-7.82 .6

.001

.001
.001

.001
.001
.001

2.3
.6881
3190
15.3

2.084
.646
.56
195
15.5

2.3
6881
.594
3190

15.3
.0%0008 .0151

.999
.999
<999

+999

1999

2.3 1.1
IIftt e Tsstfseassstsssssassfssestissass

21

peak of the mean dose (averaged over observations) at graphical times

Time of pe

ak mean dose

years
1 0.000€+00

peak mean dose
mrem/yr
9.357e-01

.1365
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Pu-241 Results:

1RESRAD, Version 6.5 ° T« L1m1t = 30 days 11/28/2011 11:59 Page 1
Summary : HB soil DCGL_Pu2
File 1 C:\RESRAD_ FAMILV\RESRAD\G S\USERFILES\PU241 DCGL\MB SOIL DCGL_PU241.RAD
Table of Contents
AAAAAAAAAAAAAAAAA
H ure Sums and Si ng1e Radionuclide Guidelines
1IttIiiiiitititittiiliiitlil Ifitftitftfitfesitastesfasa
Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific parameter summary ...... Neseeranensssaanarans 4
Summary of Pathway Selections .e 8
Contaminated Zone and Total DOSe SUMMArY ..ueesercnsvarsans 9
Total Dose Components
Time = 0.000E+00 10
Time = 1.000E+00 11
Time = 3.000E+00 12
Time = 1.000E+01 13
Time = 3.000€+01 14
Time = 1.000E+02 15
Time = 3.000E+02 16
Time = 1.000€+03 17
Dose/Source Ratios Summed Over All Pathways . . 18
Single Radionuclide Soil Guidelines .....v.uivvevnncnarnss 18
Dose Per Nuclide Summed Over A1l Pathways ........c.vcv.ee 19
Soil Concentration Per Nuclide ............... iraveaseaas 19
1RESRAD, Version 6.5 Te Limit = 30 days 11/28/2011 11:59 Ppage 2

Summary : HB s0il DCGL_P

u241
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: HB DCGLs Plus FGR 12 & FGR 11

Menu 2 Parameter

DCF's for external groggg radiation, (mrem/yr)/(pCi/g)

Current
value#

Base
Case*

3 3 E]
A-1 3 Ac-225 (Source: 3 6.371E-02 ® 6.371€E-02
A-1 32 Aam-241  (Source: FGR 12) ? 4,372E-02 ® 4.372E-02
A-1 3 At-217 (Source: FGR 12) 3 1.773e-03 * 1.773e-03
A-1 ® Bi-213  (Source: FGR 12) 3 7.660E-01 ® 7.660€E-01
A-1 ® Fr-221 (Source: FGR 12) 3 1.536E-01 * 1.536E-01
A-1 3 Np-237 (Source: FGR 12) * 7.790E-02 * 7.790E-02
A-1 32 pa-233  (Source: FGR 12) * 1.020E+00 * 1.020€+00
A-1 * Pb-209  (Source: FGR 12) 3 7.734e-04 ¥ 7.734E~04
A-1 3% Po-213  (Source: FGR 12) * 0.000E+00 * 0.000E+00
A-1 * Pu-241 (Source: FGR 12) * 5.904E-06 3 5.904E~06
A-1 3 Ra-225 (Source: FGR 12) * 1.102e-02 * 1.102E-02
A-1 * Th-229  (Source: FGR 12) 3 3.213e-01 * 3.213e~01
A-1 3* T1-209 {Source: FGR 12) 3 1.293e+01 * 1.293e+01
A-1 * u-233 (Source: FGR 12) * 1.397€-03 * 1.397e-03
A-1 : u-237 (Source: FGR 12) : 5.306E-01 : 5.306E~01
B-1 2 Dose conversion factors for inhalation, mrem/pCi: 3 2
B-1 3 -241 3 4,440e-01 * 4.440e-01
B-1 3 Np-237+D 3 5.400E-01 * 5.400€-01
B-1 3 Pu-241 ® 8.250E-03 3 8.250€-03
B-1 2 Pu-241+D 3 8.2546E-03 * 8.250E-03
B-1 2 Th-229+D 3 2.169E+00 * 2.150E+00
B-1 : u-233 ; 1.350e-01 : 1.350E-01
D-1 * pose conversion factors for ingestion, mrem/pCi: 3 3
D-1 3 Am-241 ® 3.6406-03 ® 3.640E-03
D-1 2 Np-237+D 3 4.444E-03 * 4.440€-03
D-1 * Pu-241 ? 6.840e-05 ? 6.840E-05
D-1 2 Pu-241+D 3 7,157E-05 * 6.840€-05
D-1 2 Th-229+D ® 4.027e-03 * 3.530E-03
D-1 : u-233 : 2.890e-04 : 2.890E-04
D-34 ? Food transfer_factors: 3 3
D-34 3 Am-241 , g1ant/so11 concentration ratio, dimensionless * 1.830E-03 * 1.000€E-03
D-34 * Am-241 eef/livestock-intake ratio, (pc1/k )/(pCi/d)  * 5.000E-05 * 5.000E-05
D-g4 : Am-241 R m11k/11vestock intake rat1o, (pCi/LY/(pCi/d) : 2.000E-06 ; 2.000E-06
D-34
D-34 ® Np-237+D , E]ant/so11 concentration ratio, dimensionless * 3.670E-02 * 2.000E-02
D-34 ® Np-237+D , beef/livestock-intake ratio, pc1/k )/ (pCi/d) * 1.000e-03 * 1,000E-03
D-§4 : Np-237+D , milk/Tivestock-intake ratio, pc1/L?/(pc1/d) : 5.000e-06 : 5.000E-06
D-34
D-34 3 pu-241 . g1ant/so11 concentration ratio, dimensionless * 1,830e-03 * 1,000E-03
D-34 * pu-241 ., beef/livestock-intake ratio, (pc1/k )/(pCi/d) 3 1.000e-04 * 1.000e-04
D-§4 : Pu-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) : 1.000e-06 : 1.000€-06
D-34
D-34 ? pu-241+D , E1ant/so11 concentration rat1o, dimensionless  * 1.830e-03 * 1,000€-03
D-34 3 pu-241+D , beef/Jivestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000e-04 * 1,000E-04
D—%A : Pu-241+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) : 1.000e-06 : 1.000€-06
D-34
1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 11:59 Page 3
Summary : HB soil DCGL_Pu2
File 1 C:\RESRAD_ FAMILY\RESRAD\G S\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HB DCGLs Plus FGR 12 & FGR 11

Current

o value#

Parameter

a3
[
3
c

w

D-34 * Th-229+D , glant/soi] concentration ratio, dimensionless
D-34 * Th-229+0 ., beef/livestock-intake ratio, (pCi/k )/ (pCi/d)
D—§4 : Th-229+D , milk/1ivestock-intake ratio, ( pC1/Lg/(pC1/d)
D-34

D-34 2 y-233 , glant/so11 concentration ratio, dimensionless
D-34 3 y-233 , beef/livestock-intake ratio, (pC1/k )/ (pCi/d)
D-34 : u-233 , milk/livestock-intake ratio, (pCi/L}/(pCi/d)
D-5 ? Bioaccumulation factors, fresh water, L/kg:

D-5 ?* Am-24 , fis

D-é : Am-241 , crustacea and mollusks

D_

1.000E-03

1.000e-04
.000E-06

S

2.
3.400e-04
6.000e-04

.000E+01
.000€+03

i

Base
Case*

W, Ui

000e+01
.000£+03

_,w
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Parameter
Name

b
par
m
~
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Parameter
__Name

RTF( 5,1)
RTF( S
RTF(

5
RTF( 6
RTF( 6
RTF( 6

BIOFAC( 1,1
BIOFAC( 1,2
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D-5 3 Np-237+D , fish * 3.000e+01 * 3.000e+01 * BIOFAC( 2,1)
D—z : Np-237+D , crustacea and mollusks : 4.000e+02 : 4.000€+02 : BIOFAC( 2,2)
D_
D-5 ? Pu-241 , fish 3 3,000e+01 ® 3,000e+01 ® BIOFAC( 3,1)
D—'g‘ : Pu-241 . crustacea and mollusks : 1.000€£+02 : 1.000E+02 : BIOFAC( 3,2)
D_
D-5 2 pu-241+D , fish * 3.000E+01 * 3.000£+01 * BIOFAC( 4,1)
D—g : Pu-241+D , crustacea and mollusks : 1.000E+02 : 1.000e+02 : BIOFAC( 4,2)
D_
p-5 * Th-229+0 , fish * 1.000E+02 * 1.000E+02 * BIOFAC( 5,1)
D-g : Th-229+D , crustacea and mollusks : 5.000E+02 : 5.000E+02 : BIOFAC{ 5,2)
D..
D—S 2 u 233 . f1sh : 1.0005+81 3 %.OOOE+01 ? BIOFAC% g%%

cea and
1tﬁtIIttiItiiitiiIiIiﬁIﬁ:ﬁitiﬁiﬁiiittttﬁiﬂﬁﬁIIIIItiiIIIiIttﬁiIIﬁﬁiIIIIﬁﬁiﬂinﬂlﬁ.ﬂﬁtiiﬂ
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : HB s0i1 DCGL_Pu241
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Sit'e—Speciﬁ'c Parameter Summary

0 2 ®  User 3 N .. Used by RESRAD 3 Parameter

.000e+04 * 1.000E+04

® Area of contaminated zone (m**2) 3 AREA
RO11 * Thickness of contaminated zone (m) ® 2.670e+00 * 2.000€+00 * --- * THICKO
RO11 * Fraction of contamination that is submerged 3 0.000e+00 ® 0.000E+00 * -—- 3 SUBMFRACT
RQ11 * Length parallel to aquifer flow (m) 3 1.950e+02 ® 1.000E+02 * - * LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) * 2.500e+01 ® 3.000€+01 ? - 2 BRDL
RO11 ® Time since placement of material (yr) 3 0.000e+00 3 0.000E+00 3 --- 7L
RQ11 ® Times for calculations (yr) 3 1.000e+00 * 1.000E+00 3 -—- 3 7( 2)
RO11 * Times for calculations (yr) ® 3.000e+00 ® 3.000£+00 ? -—- 2 7( 3)
RO11 ® Times for calculations (yr) 3 1.000e+01 2 1.000E+01 ® -—- 2 7( 4)
RO11 * Times for calculations (yr) 3 3.000e+01 ® 3.000e+01 3 -—- 2 71( 5)
RO11 * Times for calculations (yr) ® 1.000e+02 * 1.00Q€+02 ? -—- 2 71( 6)
RO11 ? Times for calculations (yr) 3 3.000e+02 * 3,000E+02 3 -—- 2 7(7)
RO11 ? Times for calculations (yr) * 1,000e+03 ® 1,000e+03 ? -—- 2 1( 8)
RO11 ? Times for calculations (yr) 3 not used 2 0.000E+0Q 3 -—- 21(9)
RO11 : Times for calculations (yr) : not used : 0.000€+00 : -—- : T(10)
RO12 ? Initial principal radionuclide (pC1/g) Pu-241 * 1.000e+00 * 0.000E+0Q 3 -—-= 3 51(3)
RO12 : Concentration in groundwater  (pCi/L): Pu-241 : not used : 0.000E+00 : -—- : wl( 3)
RO13 * Cover depth (m) * 0.000e+00 * 0.000E+00 @ -—- 3 COVERO
RO13 * pensity of cover material (g/cm**3) 3 not used * 1,500E+00 * -—- 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) * not used 3 1.000e-03 2 -  vov
RO13 * Density of contaminated zone (g/cm**3) * 1.564e+00 ® 1,500E+00 * -—- 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr) 3 2.200e-03 * 1,000e-03 * -~ 3 vz
RO13 * Contaminated zone total porosity 3 4,100e-01 * 4.000e-01 3 - 3 TPCZ
R013 3 Contaminated zone field capacity 3 9,500e-02 * 2,000E-01 * ——- 3 FCez
RO13 * Contaminated zone hydraulic conductivity (m/yr) ? 3,900e+00 ® 1,000E+01 2 - 3 HCez
RO13 ? Contaminated zone b parameter 3 5.600e+00 * 5.300E+00 * —-- ¥ BCZ
RO13 * Average annual wind speed (m/sec) 3 3.040E+00 * 2.000E+00 ? -— 3 WIND
RO13 ® Humidity in air (g/m**3 3 not used * 8,000E+00 * -~ 3 HUMID
RO13 * Evapotranspiration coefficient * 6.250e-01 ® 5,000-01 * -—- 3 EVAPTR
RO13 * Precipitation (m/yr ? 9.100e-01 * 1.000€+00 ? -—- 3 PRECIP
RO13 ? Irrigation (m/yr) * 5.600e-01 * 2,000e-01 3 -— 3 RI
RO13 3 Irrigation mode 3 overhead ? overhead 2 - ® IDITCH
RO13 * Runoff coefficient ® 5,000e-01 * 2.000e-01 2 - 3 RUNOFF
RO13 2 watershed area for nearby stream or pond (m**2) 2 2.520£+07 * 1.000E+06 3 -— 3 WAREA
RO13 : Accuracy for water/soil computations : 1.000e-03 : 1.000e-03 : --- : EPS
RO14 ? Density of saturated zone (g/cm**3) 3 1.510e+00 * 1.500€+00 3 -—- 3 DENSAQ
RO14 * Saturated zone total porosity 3 4,.300e-01 * 4.000e-01 3 -—- ? TPSZ
RO14 2 saturated zone effective porosity * 3.420e-01 * 2.000e-01 3 - 3 EPSZ
RO14 ? saturated zone field capacity ® 8.800e-02 * 2.000e-01 ® —-—- 3 FCSZ
RO14 3 saturated zone hydraulic conductivity (m/yr) 3 2.880e+01 * 1.000E+02 3 - * HCSZ
RO14 * saturated zone hydraulic gradient # 2.000E-03 ® 2.000e-02 ? - 3 HGWT
R0O14 * saturated_zone b parameter * 7.100E+00 * 5.300E+00 2 - 4
RO14 * water table drop rate (m/yr) % 1.000e-03 ® 1.000e-03 ? - 3 vwT
RO14 * well pump intake depth (m below water table) 3 1.000e+01 ®* 1.000e+01 * - 2 DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND 2 ND - 3 -—- * MODEL
RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500e+02 : -—- : uw
1RESRAD, Version 6.5 T« L1m1t 30 days 11/28/2011 11:59 Page S
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Site-Specific Parameter Summary (continued)
3 : User : 2 .__Used by RESRAD : Parameter

Number of unsaturated zone strata 1 1 3 -~= NS
3 ynsat. zone 1, thickness (m) 2 4,040e+00 ® 4.000£+00 * - ® H(1)
® Unsat. zone 1, soil_density (g/ecm**3) 3 1.564+00 * 1.500e+00 2 -~ 3 DENSUZ(1)
3 unsat. zone 1, total porosity 2 4,100e-01 * 4.000e-01 ® -~ * TPUZ(1)
® unsat. zone 1, effective porosity 3 3.150e-01 ® 2.000e-01 - * EPUZ(1)
3 Unsat. zone 1, field capacity 3 9.500e-02 * 2.000e-01 * e 2 FCuz(l)
3 uUnsat. zone 1, soil- sqec-nﬁc b parameter * 5.600e+00 * 5.300E+00 2 - * Buz(1l)
: Unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000e+01 : - : HCUz (1)
3 pistribution coefficients for pPu-241 3 3 2 :
*  Contaminated zone (cm**3/qg) 3 9,530e+02 * 2.000e+03 3 -—- * penucc( 3)
3 unsaturated zone 1 (cm**3/g) * 9,530e+02 * 2.000E+03 * -—- ® pcNucu( 3,1)
3 Saturated zone (cm**3/g) 2 9,530e+02 * 2.000E+03 * ——- 3 peNuCs( 3)
3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 9.565€-05 3 ALEACH( 3)
i solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK( 3)
! pistribution coefficients for daughter Am-241 : 3 3 3
*  Contaminated zone (cm**3 * 1.200e+04 * 2,000E+01 2 - 3 DCNUCC( 1)
3 unsaturated zone 1 (cm**3/g) 3 1.445€e+03 * 2,000e+01 * -—- ® pCNUCU( 1,1)
3 saturated zone (cm**3/g) * 1.445e+03 * 2.000e+01 * -—— 3 DCNUCS( 1)
*  Leach rate (/yr) 3 0.000E+00 * 0.000e+00 2 7.598€-06 3 ALEACH( 1)
: solubility constant : 0.000e+00 : 0.000E+00 ; not used ; SOLUBK( 1)
3 pistribution coefficients for daughter Np-237 3 3 3 2
3  Contaminated zone (cm**3 ® 1.700E+01 *-1,000E+Q0 2 - 3 DCNUCC( 2)
3 uynsaturated zone 1 (cm**3/g) 3 1.700E+01 2~1.000e+00 2 -—- 3 pCNucu( 2,1)
3 saturated zone (cm**3/g) 3 1.700e+01 3~1.000e+00 2 = * peNucs( 2)
3 Leach rate (/yr) 3 0.000e+00 * 0.000e+00 2 5.294£-03 3 ALEACH(C 2)
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RO16 : solubility constant 3 0.000e+00 ; 0.000E+00 : not used : SOLUBK( 2)
3

RO16 ? pistribution coefficients for daughter Th-229 3 3 3 2

RO16 ®* Contaminated zone (cm**3/qg) 3 5,884e+03 * 6,000E+04 * -— * DCNUCC( 5)

R016 * unsaturated zone 1 (cm**3/qg) 3 5.884E+03 ® 6.000E+04 2 -—- 3 pCNUCU( 5,1)

RO16 ?  Saturated zone (cm**3/g) 3 5.884E+03 * 6.000E+04 2 - 3 DCNUCS( 5)

RO16 * Leach rate (/yr) 3 0.000e+00 * 0.000E+00 2 1.550£-05 3 ALEACH( 5)

RO16 : Solubility constant : 0.000E+00 : 0.000e+00 : not used : SOLUBK( 5)

RO16 2 Distribution coefficients for daughter y-233 i 2 2 3

RO16 ?  Contaminated zone (cm**3/ 3 1.260e+02 * 5.000€+01 ? -— * DCNUCC( 6)

RO16 *  unsaturated zone 1 (cm**3/g) 3 1.260e+02 * 5.000E+01 * -—- 3 DCNUCU( 6,1)

RO16 ? Saturated zone (cm**3/g) 3 1,260e+02 * 5.000E+01 ® - 3 DCNUCS{ 6)

R016 *  Leach rate (/yr) . 3 0.000E+00 * 0.000€E+00 2 7.224E-04 3 ALEACH( 6)

RO16 : solubility constant : 0.000e+00 : 0.000E+00 : not used : SOLUBK( 6)

RQ17 * Inhalation rate (m**3/yr) 3 8.400E+03 * 8.400E+03 ® -—- 3 INHALR

RO17 * Mass loading for inhalation (g/m**3) ® 1.000E-04 * 1.000E-04 * ~—- 3 MLINH

R017 * Exposure duration 3 3.000e+01 * 3,000E+01 3 ~—- 3 ED

RO17 * shielding factor, inhalation 3 5.500e-01 ® 4,000e-01 ? -—- 3 SHF3

RO17 * shielding factor, external gamma 3 2,725e-01 ® 7.0008-01 2 ~—- 3 SHF1

RO17 * Fraction of time spent indoors 3 6,571e-01 ® 5,000E-01 2 ~-- 3 FIND
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Summary : HB 5011 DCGL_Pu241
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Site-Specific Parameter Summary (continued)
3 User 3 *

Parameter

sted by RESRAD

k]
RO17 ? fFraction of time spent outdoors (on site) 1.181e-01 * 2.500e-01 @ -~ FOTD
RO17 ? shape factor flag, external gamma # 1.000E+00 * 1.000€+00 * >0 shows circular AREA. 3 FS
RO17 * Radii of shape factor array (used if FS = -1): 3 3 3 3
R017 ®*  oOuter annular radius (m), ring 1: * not used 3 5.000E+01 3 - 3 RAD_SHAPE{ 1)
R017 * outer annular radius (m), ring 2: ? not used 2 7.071E+01 ® - 3 RAD_SHAPE( 2)
RO17 ®*  Outer annular radius (m), ring 3 3 not used * 0.000£+00 ? -—- 3 RAD_SHAPE( 3)
R017 ® oOuter annular radius (m), ring 4: 3 not used 3 0.000E+00 ® -—- 3 RAD_SHAPE( 4)
RO17 * outer annular radius (m), ring 5: ® not used 2 0.000€+0Q * -—- 3 RAD_SHAPE( 5)
RO17 3  oOuter annular radius (m), ring 6: ? not used 2* 0.000e+00 * -—- 3 RAD_SHAPE( 6)
R017 ®  oOuter annular radius (m), ring 7 * not used ?* 0.000E+00 * -—- ? RAD_SHAPE( 7)
RO17 3 oOuter annular radius (m), ring 8 3 not used 2 0.000e+0Q * - * RAD_SHAPE( 8)
ROL7 *  outer annular radius (m), ring 9: 3 not used 2 0.000e+00 * - ® RAD_SHAPE( 9)
R017 3  oOuter annuiar radius (m), ring 10: 3 not used 3 0.000e+00 3 -—- 3 RAD_SHAPE(10)
R017 * oQuter annular radius (m), ring 1l: 3 not used 3* 0.000E+00Q 3 -—- 3 RAD_SHAPE(11)
RO17 : Outer annular radius (m), ring 12: ; not used ; 0.000e+00 : -—- ; RAD_SHAPE(12)
RO17 2 Fractions of annular areas within AREA: s 3 2 3
RO17 3 Ring 1 2 not used * 1.000e+00 ? - 3 FRACA( 1)
RO17 3 Ring 2 3 not used 3* 2.732e-01 3 -—- 3 FRACA( 2)
RO17 2 Ring 3 * not used * 0.000e+Q0 2 -— 3 FRACA( 3)
RO17 3 Ring 4 2 not used * 0.000e+00 2 -—— 3 FRACA( 4)
RO17 3 Ring S 3 not used * 0.000e+00 2 -—— 3 FRACA( 5)
RQ17 2 Ring 6 ® not used * 0.000e+00 3 —— 3 FRACA( 6)
RO17 * Ring 7 * not used 3 0.000e+00 * - 3 FRACA( 7)
RO17 * Ring 8 $ not used 2 0.000E+00 * - 3 FRACA( 8)
R017 * Ring 9 ® not used * 0.000e+00 2 - 3 FRACA(
R0O17 2 Ring 10 3 not used * 0.000e+00 3 -—- 3 FRACA(10)
RO17 3 Ring 11 3 not used 3* 0.000e+00 2 -—- 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000€e+00 : -— : FRACA(12)
RO18 3 Fruits, vegetables and grain consumption (kg/yr) * 1.120e+02 3 1.600E+02 3 -—- 3 DIET(1)
RO18 3 teafy vegetable consumption (kg/yr) 3 2.140e+01 ® 1.400e+01 ? -— 3 pDIET(2)
RO18 2 Milk consumption (L/yrg 3 2.330E+02 * 9.200e401 3 -— 3 DIET(3)
RO18 ? Meat and poultry consumption (kg/yr) 3 6.510e+01 ® 6.300E+01 3 -— 3 DIET(4)
R018 * Fish consumption (kg/yrg 3 2.060E+01 2 5.400e+00 * -—- 3 DIET(S5)
RO18 ? Other seafood consumption (kg/yr) 3 9.000e~01 ®* 9.000e-01 3 -—- 2 DIET(6)
R0O18 * soil ingestion rate (g/yr) 3 1.826e+01 * 3.650E+01 3 -—- 2 SOIL
R018 3 Drinking water intake (L/yr) 3 4,785e+02 * 5.100e+02 ? -— 3 DWI
RO18 * Contaminatjon fraction of drinking water 3 1,000E+00 ® 1.000E+00 2 - ® FDW
RO18 3 Contamination fraction of household water ® not used * 1,000€+00 3 --- 3 FHHW
RO18 3 Contamination fraction of livestock water 2 1,000e+00 * 1.000€+00 ? -—- ® LW
RO18 * Contamination fraction of irrigation water 2 1,000e+00 ® 1.000E+00 3 --- 3 FIRW
R018 * Contamination fraction of aquatic food 3 1.000E+00 ® 5.000e-01 2 -—- * FRY
RO18 * Contamination fraction of plant food 3 1,.000E+00 ®-1 3 -— * FPLANT
RO18 * Contamination fraction of meat ® 1.000E+00 3-1 3 - 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :—1 : - : FMILK
R019 * Livestock fodder intake for meat (kg/day) 3 2.710E+01 ® 6.800e+01 ? -—- 3 LFIS
R019 ® Livestock fodder intake for milk (kg/day) 3 6.320E4+01 * 5.500e+01 * ——- * LFI6
RO19 3 Livestock water intake for meat (L/day) 2 5.060e+01 * 5.000e+01 * ——- 3 LwI1s
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:59 Page 7
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Site-Specific Parameter Summary (continued)
®  uyser 3 3

Parameter

Used
2 f

Livestock water intake for milk (L/day) .000E+01

1.
RO1 Livestock soil intake ( ay’ . . E- .
019 3 Li k soil intak kg/d) ® 5.000E-01 * § 3 3
R Mass loadin or foliar deposition (g/m . - .
019 @ Toading for foli ition (g/m**3) 3 4.000E-04 * 1 3 2
R0O19 * pepth of soil mixing layer (m) 3 2.300e-01 * 1. 3 3
R019 3 pepth of roots (m) 3 1.220E+400 ? 9. 3 3
RO19 3 Drink'in? water fraction from ground water 3 1.000E+00 * 1.000e+00 2 3
RO19 * Household water fraction from ground water 3 not used * 1.000e+00 3 3
RO19 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 * 3
RO19 : Irrigation fraction from ground water ; 1.000E+00 ; 1.000€+00 : :
R198 3 wet weight crop yield for Non-Leafy (kg/m**2}) 3 1,750eE+00 2 7.000e-01 2 3
R198 * wet weight crop yield for Leafy (kg/m**2) 3 2,.889e+00 2 1.500e+00 * 3
R198 3 wet weight crop yield for Fodder (kg/m*%2) * 1.887e+00 * 1.100E+00 * 2
R198 3 Growing Season for Non-Leafy (years) 3 2.460e-01 * 1.700e-01 * 3
R19B * Growing Season for Leafy (years) 3 1.2308-01 2 2.500e-01 * 2
R198 2 Growing Season for Fodder (years) 3 8.200e-02 * 8.000e-02 2 2
R198 3 Translocation Factor for Non-Leafy 3 1.000e-01 * 1,000e-01 ® 2
R198 3 Translocation Factor for Leafy 3 1.000E+00 ® 1.000e+00 3 2
R198B 3 Translocation Factor for Fodder ® 1.000E+00 * 1.000e+00 ? 2
R198 * Dry Foliar Interception Fraction for Non-Leafy . S00€- . SO0E- RDRY
98 3 1i i ion f fy 2 3.500£-01 ® 2.500e-01 2 2 (1)
R198 2 Dry Foliar Interception Fraction for Leafy 3 3.500e-01 ® 2,500e-01 2 3 RDRY(2)
R198 2 Dry Foliar Interception Fraction for Fodder 3 3.500e-01 3 2.500e-01 * * RDRY(3)
R198B ® wet Foliar Interception Fraction for Non-rLeafy ? 3.500E-01 ® 2.500e-01 2 --= 3 RWET(1)
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R198 * Wet Foliar Interception Fraction for Leafy a2 5 800E-01 ®* 2,500e-01 ? 3 RWET(2)
R19B ? wet Foliar Interception Fraction for Fodder 3 3,500e-01 * 2.500e-01 * ? RWET(3)
R198 : weathering Removal Constant for Vegetation : 3.300e+01 : 2,000E+01 : : WLAM
C14 3 C-12 concentration in water (g/cm**3) 3 not used * 2.000e-05 @ * C12wTR
Cl4 ® C-12 concentration in contaminated soil (9/9) 2 not used * 3,000e-02 2 3 Cl2cz
€14 2 Fraction of vegetation carbon from soil 3 not used ?* 2.000e-02 3 ? CSOIL
Cl4 2 Fraction of vegetation carbon from air ® not used * 9.800e-01 3 * CAIR
€14 ? C-14 evasion layer thickness in_soil (m) 3 not used ? 3.000e-01 3 3 pMC
Cl4 2 C-14 evasion flux rate from soil (1/sec) 2 not used ? 7,000e-07 3 * EVSN
€14 ? ¢-12 evasion flux rate from soil (1/sec) ? not used * 1.000e-10 ° 3 REVSN
€14 2 Fraction of grain in beef cattle feed * not used * 8.000e-01 ® 2 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000e-01 : : AVFG5
STOR * Storage times of contaminated foodstuffs (days): 3 3 3 :
STOR *  Fruits, non-leafy vegetables, and grain 3 1.400e+01 3 1.400e+01 ? 3 STOR_T(1)
STOR * Leafy vegetables 3 1.000eE+00 ? 1.000e+00 3 3 STOR_T(2)
STOR *  Milk * 1.000e+00 ® 1.000E+0Q 3 ¥ STOR_T(3)
STOR * Meat and poultry ® 2.000e+01 ® 2.000e+01 ? * STOR_T(4)
STOR ?* Fish 3 7.000e+00 ® 7.000£+00 3 3 STOR_T(S)
STOR * Crustacea and mollusks 3 7.000e+00 * 7.000E+00 2 3 STOR_T(6)
STOR * well water * 1.000e+00 ® 1.00Qe+00 2 3 STOR_T(7)
STOR *  surface water ® 1.000e+00 * 1,000e+00 2 3 STOR_T(8)
STOR : Livestock fodder : 4.500e+01 : 4,500e+01 : : STOR_T(9)
R0O21 * Thickness of building foundation (m) ® not used 2 1,500e-01 ° 3 FLOOR1
RO21 ® Bulk density of bu'i'lgh'ng foundation (g/cm**3) * not used 2 2,400€+00 3 * DENSFL
1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 11:59 pPage 8
summary : HB soil DCGL_Pu241
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HE SOIL DCGL_PU241.RAD

Site-Specific Parameter Ssummary (continued)
0 2 ?  User 3 3 used by RESRAD *  Pparameter
Meny * Parameter : Input * pefault 2 (If different from user i * Nam

RO21 ® Total porosity of the cover material 3 used ?* 4,.000e-01 ® 3 TPCV
R0O21 * Total porosity of the buﬂding foundation * not used ? 1.000e-01 3 3 TPFL
R0O21 ? volumetric water content of the cover material 2 not used 2 5.000E-02 2 * PH20CV
RO21 * volumetric water content of the foundation ® not used ?* 3,000e-02 ® -— 3 PH20OFL
RO21 * piffusion coefficient for radon gas (m/sec): * 2 3 :

RO21 *  din cover material ? not used * 2.000E-06 ? --~ ? DIFCV
RO21 * in foundation material * not used * 3.000e-07 3 3 DIFFL
RO21 ? in contaminated zone soil ® not used * 2.000e-06 ° ® DIFCZ
RO21 3 Radon vertical dimension of mixing (m) ? not used * 2.000E+00 °® 3 HMIX
RO21 * Average building air exchange rate (1/hr) * not used 2 5.000£-01 * 3 REXG
R0O21 ? Height of the building (room) (m) ? not used * 2.500E+00 * 3 HRM
R021 * Building interior_area factor ® not used * 0.000E+00 ? 3 FAI
R0O21 * Building depth below ground surface (m) ® not used *-1.000E+00 3 2 DMFL
R0O21 3 Emanating power of Rn-222 gas ? not used * 2.500e-01 ? 3 EMANA(1)
RO21 : Emanating power of Rn-220 gas : not used ; 1.500e-01 : - : EMANA(2)
TITL * Number of graphical time points 3 32 3 - 3 -— 3 NPTS
TITL * Maximum number of integration points for dose 3 17 2 ~-- 2 3 LYMAX

TITL 3 Maximum number of 1nte%ran’on points for risk 2 1 3 ~-- 3 -— 3 KYMAX
Sttt e r it Rtr Pt Rt T Tty ata ittt iTtfraastiastvestsesitstitatitattasefistsssisentitateteifasss

Summary of Pathway Selections

pathwa

? User Selection

1 external gamma 2 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion b active
6 -- aguatic foods 3 active
7 -- drinking water s active
8 -- soil ingestion s active
9 -- radon 3 suppressed
Find peak pathway doses : .active
i I R PR PRI TR TS IETEITTILIAES
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:59 Page 9
Summary : HB soil DCGL_Pu24l
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD
Contaminated zone bimensions Initial soil Concentrations, pCi/g
Area: 30000.00 square meters Pu-241 1.000€+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:59 Page . 1

Probabilistic results summary : HB soil DCGL_Pu241
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD
Table of nts
ARARRAAAARARRAAAA
Part VI: Uncertainty Analysis
Tttt fIfEFREffRaLTRETLETIL
ORESRAD Uncertainty Analysis Results

Probabilistic INPUT .....iviiiinneeiinnncnarancanes ve 2
Total DOSE ..uieniirianaenneasrsnaannane 4
Total Risk ...vvivannnneans Ceeenaas 5
Dose vs Pathway: Ground External ........ 6
Dose vs Pathway: Inhalation (w/o Radon) . 7
pose vs Pathway: Radon (water Ind.) ..... 8
Dose vs Pathway: Plant (water Ind.) .. 9
Dose vs Pathway: Meat (water Ind.) .. 10
Dose vs Pathway: Milk (water Ind.) .. 11
pDose vs Pathway: Soil Ingestion ...... 12
Dose vs Pathway: Wwater Ingestion ..... 13
Dose vs Pathway: Fish Ingestion ...... 14
Dose vs Pathway: Radon (water Dep.) .. 15
Dose vs Pathway: Plant (water Dep.) .. .. 16
Dose vs Pathway: Meat (water Dep.) .....c.eea.n . 17
Dose Vs Pathwag: MiTk (Water Dep.) «.eoveeereensnss 18
Cumulative Probability SuUmmary.....cveesvvensasveccas 19
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Summary of dose at graphical times, reptition 1..... 20

pPeak of the mean dose at graphical times............. 21

Correlation and Regression coefficients (if any)..... 22
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 11:59 Page 2
Probabilistic results summary : HB soil DCGL_Pu241
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD

probabilistic Input

Onumber of Sample Runs: 2000

Number Name . Distribution Parameters ...
1 DENSCZ BOUNDED NORMAL 1.5635 2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 Z 17 .00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
5 EVAPTR UNIFORM .S .75
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084
8 TPSZ BOUNDED NORMAL 43 .0699 .214 .646
9 EPSZ BOUNDED NORMAL 382 .0705 124 .56
10 HCSZ BOUNDED LOGNORMAL-N  .362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N  1.96 .265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ(1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL .41 .09 1319 .6881
17 EPUZ(1) BOUNDED NORMAL .315 0905 0349 .594
18 HCuz(1) BOUNDED LOGNORMAL-N 1,36 2,17 00478 3190
19 BUZ(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
20 MLINH CONTINUOUS LINEAR .000008 .0151

00003 .8119 .00004 .9495 .00006 .9937 000076 .9983 .0001 1
21 SHF3 UNIFORM 5 .95
22 SHF1 BOUNDED LOGNORMAL-N  -1.3 .59 044 1
23 DM TRIANGULAR 0 .15 6
24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 001 .999
25 WLAM TRIANGULAR 5.1 18 84
26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
28 DCACTU1(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
29 DCACTS(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999
30 DCACTUL(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001 .999
31 DCACTS(1) TRUNCATED LOGNORMAL-N 7,28 3.15 .001 .999
32 DCACTC(2) TRUNCATED LOGNORMAL-N 2,84 2.25 .001 .999
33 DCACTUL(2) TRUNCATED LOGNORMAL-N 2,84 2.25 .001 .999
34 DCACTS(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
35 DCACTC(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
36 DCACTUL(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
37 DCACTS(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001L .999
38 BRTF(94,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
39 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999
40 BRTF(94,3) TRUNCATED LOGNORMAL-N -13,82 .5 .001 .999
41 BBIO(94,1) LOGNORMAL-N 3.4 1.1
42 BRTF(95,2) TRUNCATED LOGNORMAL-N -9.9 .2 .001 .999
43 BRTF(95,3) TRUNCATED LOGNORMAL-N -13.12 .7 .001 .999
44 BB10(95,1) LOGNORMAL-N 3.4 1.1
45 BRTF(93,1) TRUNCATED LOGNORMAL-N -3.91 .9 .001 .999
46 BRTF(93,2) TRUNCATED LOGNORMAL-N -6.91 7 .001 .999
47 BRTF(93,3) TRUNCATED LOGNORMAL-N —11 51 7 .001 .999
48 BBIO(93,1) LOGNORMAL-N 3.4 1.1

1RESRAD, Version 6.5 T« L1m1t = 30 days 11/28/2011 11: 59 page 3

probabilistic results summary : HB soil DCGL_ u241

File : C:\RESRAD_FAMILY\RESRAD\G. S\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD

Probabilistic Input (cont.)

Number Name . . Distribution PArameters ... ...

AAARRA
49 BRTF(90,1) TRUNCATED LOGNORMAL-N ~6.91 9 .001 .999
50 BRTF(90,2) TRUNCATED LOGNORMAL-N ~9.21 1 .001 .999
51 BRTF(90,3) TRUNCATED LOGNORMAL-N ~12.21 9 .001 .999
52 BBI0(90,1) LOGNORMAL-N 4.6 1.1
53 BRTF(92,1) TRUNCATED LOGNORMAL-N ~6.21 .9 .001 .999
54 BRTF(92,2) TRUNCATED LOGNORMAL-N ~7.13 7 .001 .999

TRUNCATED LOGNORMAL-N -7,82 .6 .001 .999

56
1111t

1RESRAD, Version 6.5

Probabilistic results summary

T« Lim1t = 30 _days

BBIO(92,1) LOGNORMAL -N
treffffratttisestsssss fofftaateteastfatassss

HB soil DCGL_ Pu24l

2.3 1.1
frefittfeietfiraststiststasastisssaaing

11/28/2011 11:59 Page 21

File : C:\RESRAD_FAMILY\RESRAD\G S\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD
peak of the mean dose (averaged over observations) at graphical times
Repetition. Time of peak mean dose peak mean dose
mrem/yr
1 S.380E+01 2.904E-02

.000016

.1365
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Sr-90 Results:
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 1
Summary : HB sensitivity analysis_soil_Sr-9
File C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Table of Contents
1 Mixture Sums ingle Radionuclide Guidelines
iIIiitiittIIItttIttiIiiiiIiiIiIiitttiiIIiiItiiiitiititi
Dose Conversion Factor (and Related) Parameter Sumnary N 2
Site~Specific Parameter Summary 3
summary of Pathway Selections ............... i 7
Contaminated Zone and Total Dose SUMMArY ....eeusss . 8
Total Dose Components
Time = 0.000E+00 ....ocvuiemirniniiininvanans Veseaes 9
Time = 1.000E+00 ...vvvunrcnenvraserennn 10
Time = 3.000E+00 ..ovvinvervinrenruannenes .11
Time = 1.000E+01 .....c0vevnnn 12
Time = 3.000E+01 13
Time = 1.000€+02 . 14
Time = 3.000E+02 .. 15
Time = 1.000E+03 ... ivarenvervroeeeraonanass 16
pose/Source Ratios Summed Over All Pathways ...... 17
single Radionuclide Soil Guidelines .............. 17
Dose Per Nuclide Summed Over A1l Pathways ........ 18
Soil Concentration Per Nuclide ........eevuune Chereeseeaas 18
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 2
Summary : HB sensitivity analysis_: so1 r-90
File : C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLs Plus FGR 12 & FGR 11
3 3 Current * Base 3  parameter
Menu ® Parameter 3 value# @ Case* ?  Name
A-1 2 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 * sr-90 (Source: FGR 12) 2 7.043E-04 ? 7.043e-04 ® DCFL( 1)
A-1 : Y~90 (Source: FGR 12) : 2.391e-02 : 2.391€-02 : DCFL( 2)
B-1 2 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 : Sr-90+b : 1.308&-03 ; 1.300€-03 : bcr2¢ 1)
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 : Sr-90+D : 1.528e-04 : 1.420€-04 : DCF3( 1)
D-34 * Food transfer_factors: 3 2 2
D-34 3 Sr-90+sD , g]ant/soi1 concentration ratio, dimensionless 2 5.900E-01 * 3.000E-01 ® RTF( 1,1)
D-34 ® Sr-90+D eef/livestock-intake ratio, (pCj/k?)/(pgi/d) ® 8.000E-03 * 8.000E-03 ? RTF( 1,2)
D-34 : sr-90+p , milk/livestock-intake ratio, (pCi/L}/(pCi/d) Z 2.000e-03 : 2.000E-03 ; RTF( 1,3)
D-5 ? Bioaccumulation factors, fresh water, L/kg: i 3 3
D-S 3 Sr-90 , fis 3 6.000E+01 2 6 000E+01 3 BIOFAC( 1 1)
acea and mollus » E+02 3 3
IiiiIIIIIiitiitiifiiitiiiiittiii11ittiitiiiitiItiiiiiititit1iitiiiIItttIItiiIiIIIIiiititiiiliiiiiiiiitiiii
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions,
1RESRAD, version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 3
Summary : HB sensitivity analysis_soil_sr-90
File 1 C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Site- Spec1f1c Parameter Summary
i User Used by RESRAD 3  Pparameter

Parameter

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)

Fraction of contamination that is submerged
Length parallel to aquifer flow (m)

Basic radiation dose 1imit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (
Times for calculations (
Times for calculations (
Times for calculations (yr)
Times for calculations (
Times for calculations (
Times for calculations (
Times for calculations (yr)

Initial principal radionuclide (pCi/g): Sr-90
Concentration in groundwater (pCi/L): sSr-90

3

3

3

3

2

3

3

3

3

a

3

2

3

2

3

3

3

3

3

3 Cover depth (m)

3 pensity of cover material (g/cm**3)
3 Cover depth erosion rate (m/yr)

? pensity of contaminated zone (g/cm**3)

3 Contaminated zone erosion rate (m/yr)

* Contaminated zone total porosity

3 Contaminated zone field capacity

3 Contaminated zone hydraulic conductivity (m/yr)
? Contaminated zone b parameter

* Average annual wind speed (m/sec)

3 Humidity in air (g/m**3)

* Evapotranspiration coefficient

* precipitation (m/yr)

* Irrigation (m/yr)

3 Irrigation mode

* Rrunoff coefficient

* watershed area for nearby stream or pond (m**2)
: Accuracy for water/soil computations

3
3
a
3

Density of saturated zone (g/cm**3)
Saturated zone total porosity
saturated zone effective porosity
saturated zone field capacity

P R B P T I PR R P A ")

Input

.000€+04
.670E+00
.000E+00
.950E+02
. 500E+01
.000E+00
.000E+00
.000E+00
1.000E+01
3.000E+01
1.000E+02
3.000E+02
1,000E+03
not used

not used-*

1.000€+00
not used

0.000E+00
not used

not used

1.564£+00
2.200E-03
4.100e-01
9.500E-02
3.900€+00
5.600€+00
3.040e+00
not used

6.250E-01
9.100e-01
5.600E-01
overhead

5.000€-01
520E+07
000e-03

510E+00
.300£-01
.420e-01
.800€E-02

WHONRONW

COWp =N

W W W W W W W W W W W W W W Wl W W W W e WY W W

Default

000E+04
000E+00
000E+00
000€E+02
000e+01
000E+00
000€E+00
000E+00
000E+01
000E+01
000E+02
000E+02
000E+03
000E+00
000E+00

000€E +00
000E+00

000e+00

000€+01
300E+00
000e+00
000E+00
000E-01
000€E+00
000E-01
verhead
.000E-01
000E+06
.000E-03

500€+00
.000E-01
.000E-01
.000£-01

NNBRR RENONHUONUVIENARBRRO OO OOFRWHWHWHOQWREONM
o
=
S
m
+
=
IS

L PR P E I I I B TR TR O P R P R I I I "I

(xf different from user input)

BOW W W W W W WY W W W W WU WY WYY YWD WYY NN WY WY

Name

COVERQ
DENSCV
vov
DENSCZ
vCz
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
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RO14 3 Saturated zone hydraulic conductivity (m/yr) 2 2.880E+01 * 1.000E+Q2 2 ~—- 3 HCSZ

RO14 3 saturated zone hydraulic gradient s 2.000e-03 * 2.000e-02 3 ~—- 3 HGWT

RO14 3 Saturated zone b parameter 2 7.100e+00 * 5.300e+00 2 ~—- 3 BSZ

RO14 * water table drop rate (m/yr) 3 1.000e-03 ® 1.000e-03 2 ~—- 3 VWT

RO14 2 well pump intake depth (m below water table) 3 1.000E+01 ® 1.000E+01 * ~—- 3 DWIBWT
RO14 3 Model: Nondispersion (ND) or Mass-Balance (MB) ? ND 2 ND 3 -~ 3 MODEL

RO14 : well pumping rate (m**3/yr) : 1.573e+03 : 2.500e+02 : ~-—- : uw
1RESRAD, Version 6.5 =~ T« Limit = 30 days 11/28/2011 10:36 Page 4

Summary : HB sensitivity analysis_soil_sr-90

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOTL DCGL_SR90.RAD

Site-Specific parameter Summary (continued)
2 er 3 3 by RESRAD Parameter

RO15
RO16

RO16

RO17
RO17
RO17
RO17
R017
RO17
RO17
RO17
R017
RO17
RO17
R0O17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17

1RESRAD, Version 6.5
Summary :

File

P I R R R R R R N N I ey ey aprayn

Number of unsaturated zone strata

Unsat. zone 1, thickness (m)

Unsat. zone 1, soil_density (g/cm**3)

Unsat. zone 1, total porosity

uUnsat. zone 1, effective porosity

uUnsat. zone 1, field capacity

Unsat. zone 1, soi]-s?ecific b parameter
Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Sr-90
Contaminated zone (cm**3/q)
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, inhalatjon

shielding factor, external, gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if Fs = ~1):
Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
outer annular radius (m), ring 4:
Outer annular radius (m), ring $:
Quter annular radius (m;, ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

. T« Limit = 30 days
HB sensitivity analysis_soil_sr-90

R N T,

. 040E+00

WHAD W B e
=
(=
o
m
'
(=3
=

.900E+00

200E+01
.200€+01
.200E+01
.000E+00
.000E+00

400E+03

HEGONOUWRHD COowww
[~
(=3
(=]
m
]
(=3
e

000E+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

WO W W W W W W W W MWW W W W WM KWW W MWW W

OOOCODOOOONN FHNUVNDBWHR OOwWwWw

11/28/2011 10:36

U R B i
o
=3
S
m
+
<
=1

000E+01

.000E+01
.000E+01
.000€+01
-000E+00
.000E+00

400€+03

000E+00

.000E+01
071e+01
000€+00
.000E+00
-000E+00
000E+00
.000£+00
.000E+00
000E+00
000€+00
.000€+00
.000E+00

Page 5

H C:\RESRAD_FAMILY\RESRAD\G.5\GSERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD

Site-Specific farameter SuTmary (contigued)

Used
3 ff

not used

DWW W W W W W WM W W W LW DWW W W W YW W W W W W

2.830£-03

w w

NS

H(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
Fcuz(l)
BUZ (1)
HCUZ(1)
DCNuCC( 1)
DCNuCu( 1,1)
DCNUCS( 1)
ALEACH( 1)
soLusk( 1)

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD
FS

RAD_SHAPE( 1)
RAD_SHAPE( 2)
RAD_SHAPE( 3)
RAD_SHAPE( 4)
RAD_SHAPE( 5)
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD_SHAPE( 8)
RAD_SHAPE( 9)
RAD_SHAPE(10)
RAD_SHAPE(11)
RAD_SHAPE(12)

User used by RESRAD 3 parameter

4 fault 2 (If dif f »
R Fractions of annular areas within AREA:
R017 * Ring 1 3 not used 3* 1.000e+Q0 3 3 FRACA( 1)
R017 * Ring 2 3 not used ? 2.732e-01 2 3 FRACA( 2)
RO17 ? Ring 3 3 not used 2 0.000e+Q0 32 3 FRACA( 3)
RO17 * Ring 4 3 not used * 0.000e+00 3 3 FRACA( 4)
R017 * Ring 5 3 not used 2 0.000e+00 2 3 FRACA( 5)
R017 * Ring 6 * not used 3 0.000E+Q0 ® 3 FRACA( 6)
R0O17 * Ring 7 ® not used 3 0.000E+00 * 3 FRACA( 7)
R017 * Ring 8 ® not used * 0.000€+00 ? 3 FRACA( B)
RO17 * Ring 9 2 not used * 0.000E+00 2 3 FRACA( 9)
R017 3 Ring 10 3 not used 3 0.000e+00 3 3 FRACA(10)
RO17 * Ring 11 3 not used * 0.000E+00 ? 3 FRACA(11)
RO17 : Ring 12 : not used : 0.000E+00 : : FRACA(12)
R818 : Fru}ts, vegeg?b1es and grain(ﬁoysu?ption (kg/yr) : %.%ﬁ85+8% : %.288E+8% : : DIETE%?
RO18 2 Leafy vegetable consumption (kg/yr . 140E+ .400E+ DIET
RO18 * Milk consumption (L/yrg 3 2.330e+02 * 9.200e+01 * 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) * 6.510€+01 * 6.300e+01 * 3 DIET(4)
RO18 2 Fish consumption (kg/yrg 2 2.060E+01 * 5.400E+00 2 * DIET(S)
RO18 3 oth?r seafood consum?t}on)(kg/yr) : %.gggE-gl : 2'2285'8{ : : DIET(6)
RO18 2 Soil ingestion rate (g/yr .826E+01 .650E+ SOIL
RO18 * Drinking water intake (L/yr) 3 4.7856+02 * 5.100E+02 3 ? pWI
RO18 ? Contamination fraction of drinking water 3 1.000e+00 * 1.000E+00 2 * FDW
RO18 ? Contamination fraction of household water 3 not used * 1.000+0Q ° 3 FHHW
R818 * Contamination Fraction o; Tivestock water : }.888E+88 : %.888E+88 : : FLW
RO18 ? Contamination fraction of irrigation water . 000E + . 000E + FIRW
R018 ? Contamination fraction of aquatic food 3 1.000e+00 * 5.000e-01 2 3 FR9
RO18 * Contamination fraction of plant food 3 1.000E+00 3-1 3 3 FPLANT
RO18 ? Contamination fraction of meat 3 1.000e+00 *-1 3 3 FMEAT
RO18 : Contamination fraction of milk : 1.000E+00 :-1 : : FMILK
RO19 ? Livestock fodder intake for meat (kg/day) 3 2.710e+01 3 6.800e+01 ? 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320e+01 ® 5,500E+01 ? 3 LF16
RO19 ? Livestock water intake for meat (L/day) 3 5,060E+01 * 5.000E+01 3 3 LwIS
RO19 * Ljvestock water intake for milk (L/day) ® 6.000E+01 * 1.600€+02 3 ? LWIG
RO19 * Livestock soil intake (kg/day) * 5.000e-01 2 5.000E-01 ® ® LSI
RO19 * Mass loading_for foliar deposition (g/m**3) 3 4,000E-04 * 1,000E-04 2 3 MLFD
RO19 2 Depth of soll mixing layer (m) 3 2.300e-01 ? 1,500e~01 ? : DM
RO19 ? Depth of roots (m) 3 1,220E+00 ® 9.000E-~01 @ ® DROOT
RO19 * Drinkin? water fraction from ground water 3 1,000e+00 * 1.000E+00 * 5 FGWDW
RO19 * Household water fraction from ground water ® not used ? 1.000e+00 ?* * FGWHH
RO19 * Livestock water fraction from ground water 2 1.000E+00 * 1.000E+00 * ? FGWLW
RO19 Z Irrigation fraction from ground water : 1.000E+00 : 1.000E+00 : : FGWIR
R19B 3 wet weight crop yield for Non-Leafy (kg/m**2) 3 1,750E+00 ® 7.000e~01 3 2 yv(l)
R198 * wet weight crop yield for Leafy (kg/m=#2) 3 2.889e+00 * 1.500e+00 3 2 y(2)
R19B 3 wet weight crop yield for Fodder (kg/m**2) 3 1.887E+00 2 1.100e+00 2 2 vv(3)
R198 * Growing Season for Non-Leafy (years) 3 2.460E-01 * 1.700e~01 3 * TE(L)
R198 ® Growing Season for Leafy (years) 3 1.230e-01 * 2.500e-01 3 3 TE(2)
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R19B ?* Growing Season for Fodder (years) 3 8.200e-02 ® 8.000E-02 * - 3 TE(3)
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 6 .

Summary : HB sensitivity analysis_soil_sr-90

File t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SR30 DCGL\HB SOIL DCGL_SR90.RAD

Site-Specific Parameter Summary (contmued)
3

3 i User
3

Used Parameter

o
<
=
m
w
2
o

w

3

R198B ? Translocation Factor

‘or Non-Leafy 1.000e-01 * 1.000e-01 TIV(1)
R198 * Translocation Factor for Leafy 3 1.000e+00 * 1.000£+00 * - 2 TIV(2)
R198 ? Translocation Factor for Fodder * 1.000e+00 * 1.000E+00 * --- 3 TIV(3)
R198 * Dry Foliar Interception Fraction for Non-Leafy 2 3.500e-01 ® 2.500e-01 ? -—- 3 RDRY(1)
R198 ® Dry Foliar Interception Fraction for Leafy 3 3.500e-01 3 2.500e-01 3 --- * RDRY(2)
R198 ? Dry Foliar Interception Fraction for Fodder 3 3,500e-01 * 2.500e-01 ? - 3 RDRY(3)
R198 * wet Foliar Interception Fraction for Non-Leafy * 3,500e-01 3 2.500e-01 * --- 3 RWET(1)
R198B * wet Foliar. Interception Fraction for Leafy 3 5.800E-01 ® 2.500£-01 3 --- 3 RWET(2)
R198 * wet Foliar Interception Fraction for Fodder ® 3,500e-01 ® 2,500e-01 ® --- 3 RWET(3)
R198 : weathering Removal Constant for Vegetation j 3.300E+01 : 2.000E+01 : --- : WLAM
€14 ? C-12 concentration in water (g/cm**3) * not used * 2.000€-05 * - 3 C12wTR
Cl4 ? C-12 concentration in contaminated soil (g/g) * not used * 3.000e-02 ? - ! Cl2¢cz
Cl4 3 Fraction of vegetation carbon from soil ? not used * 2.000£-02 3 --- ® CSOIL
€14 3 Fraction of vegetation carbon from air ® not used * 9.800e-01 @ —-- 3 CAIR
Cl4 2 C-14 evasion layer thickness in_soil (m) * not used 2 3,000e-01 ? --- 3 DMC
C€l4 ® C-14 evasion flux rate from soil (1/sec) ® not used * 7.000E-~07 3 --- 3 EVSN
€14 * C-12 evasion flux rate from soil (1/sec) * not used ? 1.000E-10 3 - 3 REVSN
Cl4 2 Fraction of grain in beef cattle feed * not used * 8.000e-01 ® --- 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000e~01 : --- : AVFG5
STOR * Storage times of contaminated foodstuffs (days): 3 3 3 3
STOR ? Fruits, non-leafy vegetables, and grain 3 1.400e+01 * 1.400e+01 ? - 3 STOR_T(1)
STOR *  Leafy vegetables * 1.000e+00 * 1.000E+00 2 - 3 STOR_T(2)
STOR *  Milk ® 1.000e+00 2 1.000E+00 2 -— ® STOR_T(3)
STOR ? Meat and poultry 2 2.000e+01 ® 2.000E+01 - 3 STOR_T(4)
STOR ®*  Fish * 7.000e+00 * 7.000E+00 3 --- 3 STOR_T(S)
STOR *  Crustacea and mollusks 3 7.000e+00 ® 7.000E+00 2 - 3 STOR_T(6)
STOR ?  well water ? 1.000e+00 * 1.000E+00 2 --- 3 STOR_T(7)
STOR *  Surface water * 1.000e+00 * 1.000E+00 * - 3 STOR_T(8)
STOR : Livestock fodder : 4.500e+01 : 4.500E+01 : - : STOR_T(9)
R021 2 Thickness of building foundation (m) 3 not used * 1.500£-01 ® -—- * FLOOR1
R021 2 Bulk_density of building foundation_(g/cm**3) ® not used 2 2.400E+00 ® - 3 DENSFL
RO21 * Total porosity of the cover material * not used ? 4.000e-01 3 - 3 TPCV
R021 * Total porosity of the bu1'|d1nﬁ foundation * not used 2 1.000E-01 * -—- 3 TPFL
R021 * volumetric water content of the cover material * not used 2 5.000E-02 3 - 3 pH20CV
R0O21 ® volumetric water content of the foundation * not used 2 3.000E-02 ? - 3 PH20FL
R021 * Diffusion coefficient for radon gas (m/sec): : 3 2 3
RO21 *  in cover material ? not used 3 2,000E-06 * -— * DIFCV
R021 *  in foundation material * not used 2 3.000E-07 * - 3 DIFFL
R021 *  in contaminated zone soil ? not used * 2.000e-06 * 3 DIFCZ
RO21 2 Radon vertical dimension of mixing (m) ® not used 3 2.000€+00 * 3 HMIX
R021 * Average building air exchange rate (1/hr) ® not used 2 5,000e-01 * 3 REXG
RO21 * Height of the building (room) (m) 3 not used 3 2.500E+00 ? 3 HRM
R021 * Building interior area factor 3 not used 3* 0.000E+00 3 3 FAL
R021 2 Building depth below ground surface (m) 3 not used 2-1.000E+00 ? 3 DMFL
RO21 2 Emanating power of Rn-222 gas ? not used 3 2.500e-01 3 3 EMANA(L)
rRO21 : Emanating power of Rn-220 gas : not used : 1.500E-01 : -—- : EMANA(2)
TITL * Number of graphical time points 3 32 3 -—= 3 -— 2 NPTS
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 7
Sununary : HB sensitivity analysis_soil_sr-90
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Site-Specific Parameter Summary (cont'lnued)
User Used by RESRAD 3 parameter
3 f diff f i 3

ax'lmum number o 1ntegrat1on pmnts for
fiIIiIiiiifiIfIiiIIfIiIitIIIf?If.1IiIiiIIf.iI11iiifﬂ'.iii111ifif.fIf1iiIIIiIIiIifIiIIIiiitiiitiIifiiIIIIiIf.’[iIII.’[IifIIIIthIifIif.iII

Summary of Pathway Selections
Path

act1 ve

1 externa'l gamm
2 -- inhalation (w/o radon)3 active
3 -- plant ingestion active
4 -- meat ingestion 3 active
5 ~- milk ingestion 3 active
6 -- aquatic foods 3 active
7 ~- drinking water 3 active
8 ~- soil ingestion 3 active
9 -~ radon 3 suppressed
iiIiItIIﬁﬁIIIiitiiﬂtItIIIIIIiItIitIiﬂiﬁﬂiitIt
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 8
Summary : HB sensitivity analysis_soil_sr-90
File : C:\RESRAD_FAMILY\RESRAD\6. S\USERFILES\SR90 DCGL\HB SOIL DCGL.SR90.RAD
Contaminated Zone Dimensions Initial soil concentrations, pcCi/g
Area: 30000.00 square meters sr-90 1.000£+00
Thickness: 2.67 meters
Cover Depth: 0.00 meters
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 1

Probabilistic results summary : HB sensitivity analysis_soil_sr-90
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Table of Contents
ABAAAAAARAAAAARAA
art VI: uncertainty Analysis
. IIItIItIIﬁtﬁttﬁﬁiitﬂlit
ORESRAD Uncertainty Analysis Results
Probabilistic INpul ... .icviiiennvninncananss Cerenas
TOtal DOSE suvvevavenssroasnsnansnonses PPN [

wN
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TOTAl RISK cuviniieanionnnrieneseasnsnuianrinencsanns 4
Dase vs Pathway: Ground External -..ol.llllllllllll 5
Dose vs Pathway: Inhalation (w/o Radon) ..... PN 6
Dose vs Pathway: Radon (water Ind.) ......... ieeans 7
Dose vs Pathway: Plant (water Ind.) ......... P 8
Dose v$ Pathway: Meat (water Ind.) ......... . 9
Dose vs Pathway: Milk (water Ind.) ......... eeraes 10
Dose vs Pathway: Soil Ingestion .. Cesenne 11
Dose vs Pathway: Wwater Ingestion . Ceanaan 12
Dose vs Pathway: Fish Ingestion ............. ereann 13
Dose vs Pathway: Radon (Water Dep.) .......ovuiuveas- 14
Dose vs Pathway: Plant (Water Dep.) ......... 15
Dose vs Pathway: Meat (water Dep. g ........ 16
Dose_v Pathwag Milk (water Dep. 17
Cumu1at1ve Probability SUMMATY s s s eneseroesssssason .. 18
summary of dose at graphical ‘times, rept1t1on 1..... 19
Peak of the mean dose at graphical times............. 20
Correlation and Regression coefficients (if any)..... 21
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:36 Page 2
Probabilistic results summary : MB sens1t1v1ty analysis_soil1_5Sr-90
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD
Probabilistic Input
ONumber of Sample Runs: 2000
Number Name . Distribution _ ___ Parameters . o
AAAAAA AAAAAAAAAAAAAAAAAAAAAA
1 DENSCZ BOUNDED NORMAL 1,5635 .2385 .827 2.3
2 TPCZ BOUNDED NORMAL .41 .09 1319 .6881
3 HCCZ BOUNDED LOGNORMAL-N  1.36 2.17 00478 3190
4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
S EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 6
7 DENSAQ BOUNDED NORMAL l 5105 1855 .937 2.084
8 TPSZ BOUNDED NORMAL 43 0699 .214 .646
9 EPSZ BOUNDED NORMAL 342 0705 .124 .56
10 HCSZ BOUNDED LOGNORMAL-N -362 1.59 .0106 195
11 BSZ BOUNDED LOGNORMAL-N 1. 96 265 3.02 15.5
12 DWIBWT TRIANGULAR 6 10 30
13 Uw UNIFORM 1173 1973
14 H(1) UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1.5635 2385 .827 2.3
16 TPUZ(1) BOUNDED NORMAL 41 9 1319 .6881
17 EPUZ(1) BOUNDED NORMAL 315 0905 0349 .594
18 HCuz(1) BOUNDED LOGNORMAL-N 1.36 2,17 00478 3190
19 BUz(1) BOUNDED LOGNORMAL-N  1.73 323 2.08 15.3
20 MLINH CONTINUOUS LINEAR 8 0 .000008 L0151 .000016 .1365
.00003 .8119 .00004 .9495 .00006 .9937 000076 .9983 .0001 1
21 SHF3 UNIFORM S .95
22 SHFl BOUNDED LOGNORMAL-N -1.3 .59 044 1
23 TRIANGULAR .15 .6
24 YV(l) TRUNCATED LOGNORMAL-N .56 .48 .001 -999
25 TRIANGULAR .1 18 84
26 RwET(Z) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 3.45 2.12 .001 <999
28 DCACTU1(1) TRUNCATED LOGNORMAL-N 3.45 2.12 .001 .999
29 DCACTS (1) TRUNCATED LOGNORMAL-N 3.45 2.12 .001 .999
30 BRTF(38,2) TRUNCATED LOGNORMAL-N ~4.61 4 .001 .999
31 BRTF(38,3) TRUNCATED LOGNORMAL N -6.21 5 .001 .999

Iitiii iIif%itiiiiittiIliitii Iiiiiitliititfttiiiiii

1RESRAD,

8,1)

version 6.5

T« Limit =
Probab111st1c results summary :

30 days
HB sensitivit

4.1 1.1
frtffrsfstffatftsstsstsseisssfsasfissss

11/28/2011 10:36 Page 20
y analysis_soil_sr-90

File : C:\RESRAD_| FAMILY\RESRAD\6 S\USERFILES\SRI0 DCGL\HB SOIL DCGL_SR90.RAD
Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose
mrem/yr
1 0.0005+00 1.655E+01
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Tc-99 Results:

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:41 PpPage 1 ;
Summary ! HB sensitivity analysis_soil_Tc-99 ,
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL.TC99.RAD .

I: Mixture Sums and Single Radionuclide Guidelines
ti11ﬁﬁtitiﬁttﬁﬁﬁiﬁtﬁ tifsttitisftatttitatiatass

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter SUMMArY .......ceeeveneeceanasansa 3
summary of Pathway SeleCtions .ui.iveieesevtenacnvaniesannan 7
Contaminated Zone and Total DoSe SUMMANY ...evveven-anenns 8
Total Dose Components
Time = 0.000E+00 ......... ererarerer e,
Time = 1.000e+00 ......... e raserasenaincaseas e 10
Time = 3.000E+00 ......... Cireeecaans Ceraisanans e 11
Time = 1.000E+0) t.uvvvuneennnnsnanas Veeseniaane veres 12
Time = 3.000E+01 .....covvtiviinnann [ SR 13
Time = 1.000E+02 ...vviiinnnnnennenas Ceerasaenne veees 14
Time = 3.000E+02 ..ivvnureienianannss Cereeiareernaae 15
Time = 1.000E+03 ... ciivirneranrienorenseaenssansas 16
Dose/Source Ratios Summed over AT1 Pathways .....ccevvunsn 17
Single Radionuclide Soil Guidelines .....i.veecvunnnnenean 17
Dose Per Nuclide Summed Over A1l Pathways .............c... 18
Soil Concentration Per Nuclide ....iccvueeivneinvninsauass 18
1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:41 Page 2

Summary : HB sensitivity analysis_soil_Tc-99
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC39 DCGL\HB SOIL DCGL_TC99.RAD

Dose Conversjon Factor (and Related) Parameter Summary
pDose Library: HB DCGLS Plus FGR 12 & FGR 11
2 Current 3 Base 3 Pparameter

A~1 2 DCF's for external ground radiation, (mrem/yr)/(pCi/g) @ 3 3

A~1 : Tc-99 (Source: FGR 12) : 1.255€-04 : 1.255e-04 : DCF1( 1)

B~1 ? Dose conversion factors for inhalation, mrem/pCi: 3 ? 2

8-1 : Tc-99 : 8.320e-06 : 8.320e-06 : DCF2( 1)

D-1 2 pose conversion factors for ingestion, mrem/pCi: 3 3 3

D-1 : Tc-99 : 1.460E-06 : 1.460e-06 : BCF3( 1)

D-34 * Food transfer factors: M 3 3

D-34 * Tc-99 . g'lant/soﬂ concentration ratio, dimensionless # 9,160E+00 * 5.000€+00 * RTF( 1,1)

D-34 2 Tc-99 eef/livestock-intake ratio, (pC‘I/k )/ (pCi/d) 3 1.0008-04 * 1,000E-04 3 RTF( 1,2)

D-34 : Tc-99 , milk/1ivestock-intake ratio, (pC1/Lg/(pC1/d) ; 1.000E-03 ; 1.000e-03 : RTF( 1,3)

D-5 2 Bioaccumulation factors, fresh water, L/kg: 3 3 3

D-5 3 Tc-99 , fis 2 2.000E+01 2 2 000E+01 3 BIOFAC( 1,1)
cea and m 2 5.0 3 5.000E+00 2 BIOFAC( 1,2)

tﬁttlﬁiiIIItIiiﬁiitﬁiiIiIiItﬁtiIIIiItitﬁﬁiﬂﬁItitﬁiﬂiiiﬂIIﬂﬁtIiiiiIIttIiIIItIIIIIIIIiiIﬂIiiI
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Assoc1ate Nuclide contributions.

1RESRAD, Version 6.5 T« Limit 30 days 11/28/2011 10:41 Page 3
Summary : HB sensitivity analysis_: so1'| _Tc-99
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

Site- Spec1f1c Parameter Summary

User : 3 used by RESRAD ; Parameter

RO11 * Area of contaminated zone (m**2) 3 3,000e+04 * 1.000e+04 °® % AREA
RO11 * Thickness of contaminated zone (m) 3 2.670e+00 * 2.000e+00 * -—- ? THICKO
RO11 * Fraction of_ contamination that is submerged 3 0.000e+00 * 0.000E+00 * -—- ? SUBMFRACT
RO11 * Length parallel to aquifer flow (m) ® 1.950e+02 * 1.000E+02 * - ® LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.500e+01 ® 3.000e+01 * -—- 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000e+00 * 0.000eE+00 * -—- 3 TL
RO11 * Times for calculations (yr) * 1.000e+00 * 1,000E+00 * --- 2T(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 3 --- 27C4)
RO11 * Times for calculations (yr) * 3,000e+01 * 3.000e+Q1 ? -—- *7( 5)
RO11 2 Times for calculations (yr) 3 1,.000e+02 * 1.000e+02 2 -—- 3 71( 6)
RO11l * Times for calculations (yr) * 3,000e+02 * 3.000e+02 ? -— 21 7))
RO11 3 Times for calculations (yr) 3 1,000e+03 * 1.000e+03 2 -—- 3 1( 8)
RO11 * Times for calculations (yr) * not used * 0.000E+00 2 --- 21( 9
RO11 * Times for calculations (yr) * not used * 0.000E+00 ? --- 2 110

3 3 a 3 3
RO12 * Initial principal radionuclide (pCi/g): 7Tc-99 * 1,000E+00 * 0.000E+00 2 --- * s1(1)
RO12 ? Concentration in groundwater (pCi/L): Tc-99 3 not used 2 0.000E+00 7 ~-- Wi D

3
R013 ? Cover depth (m) 3 0.000e+00 * 0.000e+00 ? ~— * COVerO
RO13 3 pensity of cover material (g/cm**3) 3 not used 2 1.500e+00 3 ~—- 3 DENSCV
R013 * Cover depth erosion rate (m?yr) 3 not used * 1.000e-03 ? -~ 3 vev
RO13 * Density of contaminated zone (g/cm**3) 3 1.564e+00 * 1.500e+00 3 ~—- 3 DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) * 2.200e-03 ® 1.000e-03 @ ~—- 3 vez
RO13 3 Contaminated zone total poros'n:y 3 4,100e-01 * 4.000e-01 2 -~ 3 TPCZ
RO13 2 Contaminated zone field capacity * 9,500e-02 * 2.000e-01 2 ~-—- ? FCCz
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 3.900E+00 * 1.000E+01 ? -—- 3 HCCZ
R013 ? Contaminated zone b parameter * 5.600e+00 * 5.300e+00 ? -—- ? BCZ
R013 * Average annual wind speed (m/sec) ? 3.040E+00 ® 2.000E+00 ? --= * WIND
RO13 3 Humidity in air (g/m**3) ® not used 3 8.000e+00 * -—- 3 HUMID
RO13 * Evapotranspiration coefficient 3 6.250e-01 ® 5.000e-01 * -—- * EVAPTR
RO13 ? precipitation (m/yr) 3 9.100e-01 3 1.000e+00 * -—- 3 PRECIP
RO13 : Irrigation (m/yr) : 5.600E-01 : 2.000E-01 : -—- : RI
ROL3 7 Runoft corfricient 2 $Y600e01 = 5" o0hea0) * RUNOFF
RO13 2 watershed area for nearby stream )or pond (m**2) * 2.520E+07 * 1.000E+06 * -—- 3 WAREA
RO13 ? Accuracy for water/soil computations 2 1.000e-03 * 1.000E-~03 ? - 3 EPS

3 3 3 3 3
R014 ? pensity of saturated zone (g/cm**3) 2 1.510€+00 2 1.500E+00 ® -—- ? DENSAQ
RO14 * saturated zone total porosity ® 4.300E-01 % 4.000E-QL * --- 3 TPSZ
RO14 * saturated zone effective porosity 2 3,420e-01 ® 2.000e-01 ® - 3 EPSZ
RO14 3 sSaturated zone field capacity 3 8.800E-02 ®* 2,000E~01 3 -—- * FCSZ
R0O14 3 sSaturated zone hydraulic conductivity (m/yr) 3 2.880E+01 * 1.000E+02 ® -— 3 HCSZ
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RO14 * Saturated zone hydraulic gradient 3 2.000e-03 ® 2.000e-02 * -— 3 HGWT
RO14 * saturated zone b parameter * 7.1006+00 ?* 5.300E+Q0 * 3 BSZ
RO14 2 water table drop rate (m/yr) 3 1.000E-03 ®* 1.000e-03 * 2 VWT
R014 2 well pump intake depth (m below water table) 2 1.000e+01 ® 1.000e+01 3 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND > ND 3 3 MODEL
RO14 : well pumping rate (m**3/yr) i : 1.573e+03 : 2.500e+02 : : uw
1RESRAD, version 6,5 T« Limit = 30 days 11/28/2011 10:41 Page 4
Summary : HB sensitivity analysis_soil_Tc-99
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

Site-Specific Parameter Summary (continued)
0 3 3 User 3 2 Used by RESRAD ®  Pparameter
Meny 3 parameter 3 Input ? pefault * (If different f 3 Naj

RO1S

* Number of unsaturated zone strata 21 21 s
RO15 ? unsat. zone 1, thickness (m) 3 4.040e+00 * 4,000E+00 3 1 H(D)
RO1S * unsat. zone 1, soil_density (g/cm**3) ® 1.564E+00 * 1.500E+00 2 * DENSUZ(1)
RO15 * unsat. zone 1, total porosity ® 4.100e-01 * 4.000e-01 3 3 TPUZ(1)
RO1S5 * unsat. zone 1, effective porosity 3 3.150e-01 * 2.000e-01 2 * EpUz(1)
RO15 * unsat. zone 1, field capacity 3 9,500E-02 * 2.000E-01 3 3 fFcuz(l)
RO15 * unsat. zone 1, soil-specific b parameter * 5.600E+00 ® 5.300e+00 3 . 3 Buz(1)
RO15 : unsat. zone 1, hydraulic conductivity (m/yr) : 3.900E+00 : 1.000E+01 : - 2 HCUZ (1)
RO16 * Distribution coefficients for Tc-99 * 3 2 3
R016 * Contaminated zone (cm**3/g) 3 4.280E+00 * 0.000E+00 3 -~- 3 penucc( 1)
RO16 ® Unsaturated zone 1 (cm**3/g) * 5.100e-01 * 0.000e+00 3 -~- * penucu( 1,1)
RO16 *  Saturated zone (cm**3/g) * 5.100-01 * 0.000E+00 ? --- ® DCNUCS( 1)
RO16 3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.025€-02 3 ALEACH( 1)
RO16 : Solubility constant : 0.000€e+00 ; 0.000e+00 : not used ; SOLUBK( 1)
RO17 ? 1Inhalation rate (m**3/yr) ® 8,400e+03 * 8,400€+03 3 - ? INHALR
RO17 * Mass loading for inhalation (g/m**3) 3 1.000e-04 * 1.000e-04 ? - 3 MLINH
R0O17 * Exposure duration 3 3.000e+01 ® 3.000e+01 2 - * ED
RO17 * shielding factor, inhalation * 5.500E-01 * 4.000e-01 2 -—- 3 SHF3
RO17 * shielding factor, external gamma ? 2.725e-01 * 7.000e-01 ? - ® SHF1
RO17 2 fFraction of time spent indoors ® 6.571E-01 ® 5,000e-01 @ - 3 FIND
RO17 * Fraction of time spent outdoors (on site) * 1.181€-01 * 2.500e-01 *® --- * FOTD
RO17 * shape factor flag, external gamma * 1.000E+00 3 1.000E+00 3 >0 shows circular AREA. 3 FS
R017 2 Radii of shape factor array (used if F§ = ~1): 3 3 3 3
R017 * Outer annular radius (m), ring 1: ® not used * 5.000e+01 ? - ® RAD_SHAPE( 1)
R017 * oOuter annular radius (m), ring 2: * not used *? 7.071e+01 3 -—-- ? RAD_SHAPE( 2)
RO17 * oOuter annular radius (m), ring 3 ® not used * 0.000E+00 -— 3 RAD_SHAPE( 3)
RO17 *  outer annular radius (m), ring 4 ? not used * 0.000E+00 * - ® RAD_SHAPE( 4)
RO17 #  outer annular radius (m), ring 35: * not used 2 0.000e+00 * --- ® RAD_SHAPE( 5)
RO17 * oOuter 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 2 --- ® RAD_SHAPE( 7)
RO17 2 outer annular radius (m), ring 8: ? not used * 0.000E+00 ? - 3 RAD_SHAPE( 8)
RO17 * oOuter annular radijus (m), ring 9: 3 not used * 0.0Q00E+00 3* -—- 2 RAD_SHAPE( 9)
RO17 *  outer annular radius (m), ring 10: ® not used 2 0.000£+00Q * --- ? RAD_SHAPE(10)
RO17 *  oOuter annular radius (m), ring 11: ? not used 2 0.000E+00 2 - * RAD_SHAPE(11)
RO17 : outer annular radius (m), ring 12: : not used : 0.000€E+00 : ~—- : RAD_SHAPE(12)
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Summary : HB sensitivity analysis_soil_Tc-99
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

Site-Specific Parameter Summary (continued)
0 3 3 user 3 3 . _Used by RESRAD | Parameter
Parameter ®  Input ®* Default 3 (If different From user input) ? Name

menu 2

RO17 * Fractions of annular areas within AREA: 2 2 3 2
R0O17 * Ring ® not used * 1.000E+00 ? - * FRACA( 1)
RO17 > Ring 2 * not used 3 2,732e-01 3 --- ? FRACA( 2)
R017 * Ring 3 ® not used * 0.000E+00 ? - * FRACA( 3)
RO17 * Ring 4 3 not used * 0.000e+00 3 -— * FRACA( 4)
R0O17 * Ring § 3 not used * 0.000E+00 ° --- * FRACA( 5)
RO17 * Ring 6 ¥ not used 32 0.000E+00 3 -—- * FRACA( 6)
RO17 * Ring 7 3 not used * 0,000E+0Q 3 -—- 3 FRACA( 7)
RO17 * Ring & ® not used * 0.000E+00 2 - * FRACA( 8)
RO17 * Ring 9 ® not used * 0,000€+00 3 --- ? FRACA( 9)
R017 *  Ring 10 ? not used * 0.000E+00 ? - * FRACA(10)
RO17 * Ring 11 ® not used * 0.000E+00 3 --- * FRACA(1l)
RO17 ; Ring 12 : not used : 0.000E+00 : - : FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.120£+02 * 1.600E+02 2 -— 3 PIET(1)
RO18 * Leafy vegetable consumption (kg/yr) : 1 2,140E+01 ® 1.4008+01 3 -—- 3 DIET(2)
RO18 * Milk consumption (L/yr) 3 2.330e+02 3 9.200E+0Q1 2 -—- 3 DIET(3)
R018 * Meat and poultry consumption (kg/yr) 3 6.510E+01 ® 6.300E+01 2 -—- 3 DIET(4)
RO18 * Fish consumption (kg/yr 3 2.060E+01 * 5.400E+00 3 -— 3 pIET(5)
RO18 * Other seafood consumption (kg/yr) 3 9,000E-01 2 9.000E-01 2 -—- 3 DIET(6)
RO18 * Soil ingestion rate (g/yr) 3 1.826E+01 * 3.650E401 2 - ? SOIL
RO18 2 Drinking water intake (L/yr) 3 4.785E+02 * 5.100E+02 ? --- 2 pwI
RO18 * Contamination fraction of drinking water 2 1.000e+00 ® 1.000E+00 2 -—- * FDW
RO18 ? Contamination fraction of household water * not used * 1.000E+00 ? --- 2 FHHW
RO18 3 Contamination fraction of livestock water 3 1.000E+00 2 1.000€+00Q 3 -—- * FLW
RO18 ? Contamination fraction of irrigation water 2 1.000e+00 ®* 1.000e+00 2 -—- 2 FIRW
R018 3 Contamination fraction of aquatic food 2 1.000e+00 2 5.000e-01 3 -—- 3 FRY
RO18 ? Contamination fraction of plant food 2 1.000e+00 -1 3 --- 3 FPLANT
RO18 * Contamination fraction of meat ® 1.000e+00 3-1 3 - 3 FMEAT
RO18 : Contamination fraction of milk : 1.000€+00 :—1 : -—- z FMILK
RO19 ? Livestock fodder intake for meat (kg/day) 3 2,710e+01 ® 6.800e+01 3 -—- 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 6.320E+01 3 5.500e+01 2 - 3 LFI6
R019 * rivestock water intake for meat (L/day) 3 5,060E+01 2 5.000e+01 3 -— 3 LwIS
RO19 ® Livestock water intake for milk (L/day) 3 6,000E+01 ® 1,600e+02 * -—- 3 LWIG
R019 ? rivestock soil intake (kg/day) 3 5.000e-01 3 5,000e-01 @ -—- 3 LsSI
R019 * Mass loading for foliar deposition (g/m**3) 2 4.000E-04 * 1,000e-04 * -— 3 MLFD
R019 * pepth of soil mixing layer (m) 3 2.300e-01 * 1.500e-01 ® - 3 DM
R019 * Depth of roots (m) 3 1,220e+00 ® 9,000e-01 * - 3 DROOT
RO19 ? Dr'ink'in? water fraction from ground water 3 1.000e+00 * 1.000e+00 3 --- * FGWDW
R019 3 Household water fraction from ground water * not used * 1.000e+00 ? ——- * FGWHH
RO19 ? Livestock water fraction from ground water * 1.000e+00 * 1.000e+00 * --- ? FGWLW
RO19 2 Irrigation fraction from ground water : 1.000€+00 : 1.000E+00 i --- : FGWIR

3
R198B * wet weight crop yield for Non-Leafy (kg/m**2) * 1.750e+00 * 7.000£-01 * --- * yw(l)
R19B ? wet weight crop yield for Leafy (kg/m**2) 2 2.889e+00 ® 1.500e+00 3 -—- 3 yw(2)
R198 * wet weight crop yield for Fodder (kg/m**2) 3 1.887e+00 * 1.100€+00 3 -—-- 3 yv(3)
R198B ? Growing Season for Non-Leafy (years) 3 2.460e-01 ® 1.700e-01 3 -—- 3 TE(L)
R198 * Growing Season for tLeafy (years) 3 1,230e-01 2 2.500e-01 3 ——- P TE(2)
R198B ? Growing Season for Fodder (years) 3 8.200e-02 ® 8.000E-02 ° -— 3 TE(3)
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Summary : HB sensitivity analysis_soil_Tc-99
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\H8 SOIL DCGL_TC99.RAD
Site-Specific Parameter Summary (cont1nued)
2 User Used by RESRAD 3 parameter
Parameter 3 In 3 pefault ? i t ¥ N

* Translocation Factor for Non-Leafy 1.000£-01 * 1.000e-01 3 3 (
R198 2 Translocation Factor for Leafy 3 1.000E+00 * 1.000e+00 * - 3 TIV(2)
R198 * Translocation Factor for Fodder 3 1.000e+00 * 1.000e+00 3 - 3 TIV(3)
R198B * Dry Foliar Interception Fraction for Non-Leafy 2 3.500e-01 * 2.500£-01 - * RDRY(1)
R198 * Dry Foliar Interception Fraction for Leafy 3 3.500e-01 ® 2.500e-01 ? - 3 RDRY(2)
R198 * DOry Foljar Interception Fraction for Fodder 3 3,500e-01 3 2.500e-01 3 - 3 RDRY(3)
R198B ? wet Foljar Interception Fraction for Non-Leafy * 3.500E-01 ® 2.500£-01 ? -—- 3 RWET(1)
R198 * wet Foliar Interception Fraction for Leafy * 5.800£-01 * 2.500e-01 * -—- 3 RWET(2)
R19B * wet Foliar Interception Fraction for Fodder 3 3.500e-01 3 2.500e-01 ? —-- 3 RWET(3)
R198 : weathering Removal Constant for vegetation : 3.300€+01 : 2.000e+01 : -— : WLAM
€14 * C-12 concentration in water (g/cm**3) ® not used 3 2.000E-05 3 -—- 3 C12wTR
Cl4 3 C-12 concentration in contaminated soil (g/g) ® not used 3 3.000E-02 3 -—- 3 cl2cz
Cl4 * Fraction of vegetation carbon from soil ! not used ? 2.000E-02 3 --- 3 CSOIL
€14 * Fraction of vegetation carbon from air ® not used * 9.800e-01 3 -—- 3 CAIR
C14 32 (C-14 evasion layer thickness in_soil (m) * not used 2 3.000e-01 ? - 2 pMC
Cl4 * C-14 evasion flux rate from soil (1/sec) ® not used 3 7.000e-07 * --- 3 EVSN
Cl4 * ¢-12 evasion flux rate from soil (1/sec) ? not used * 1.000E-10 @ --- ® REVSN
Cl4 ? Fraction of grain in beef cattle feed 3 not used 2 8.000e-Q1 @ - 3 AVFG4
Ccl4 : Fraction of grain in milk cow feed : not used : 2.000E-01 : - : AVFG5
STOR ? Storage times of contaminated foodstuffs (days): * 3 3 3
STOR ®  Fruits, non-leafy vegetables, and grain ® 1.400e+01 ® 1.400E+01 * ~-- 2 STOR_T(1)
STOR *  Leafy vegetables 2 1.000e+00 * 1.000e+00 * ~-- ? STOR_T(2)
STOR * Milk 2 1.000e+00 > 1.000E+00 3 ~—- 3 STOR_T(3)
STOR * Meat and poultry 3 2.000e+01 ® 2.000E+Q1 3 -—- 3 STOR_T(4)
STOR *  Fish 2 7.000E+00 ® 7.000€+00 3 ~—- * STOR_T(S)
STOR ?  Crustacea and mollusks 3 7.000e+00 ® 7.000E+00 * - 2 STOR_T(6)
STOR *  well water 3 1.000E+00 * 1.000€+00 3 -—- * STOR_T(7)
STOR *  surface water 3 1.000E+00 * 1.000E+00 ? -—- ® STOR_T(8)
STOR : Livestock fodder : 4.500E+01 : 4.500e+01 : -—- : STOR_T(9)
R021 * Thickness of buﬂdmg foundation (m) 3 not used 2 1.500E-01 3 - 3 FLOOR1
RO21 * Bulk density of building foundation_(g/cm**3) 3 not used 3 2.400e+00 3 -—- 3 DENSFL
RO21 * Total porosity of the cover material 3 not used 3 4.000e-01 ? -—- 3 TPCQV
R021 3 Total porosity of the building foundation 3 not used 2 1.000e-01 3 - * TPFL
RO21 ? volumetric water content of the cover material ® not used * 5.000E-02 * - 3 pH20CV
RO21 * volumetric water content of the foundation ® not used 2 3.000E-02 3 --- * PH20FL
RO21 * piffusion coefficient for radon gas (m/sec): : 3 2 2
R021 2 in cover material ® not used ° 2.000E-06 ° - ! DIFCV
R021 *  in foundation material * not used * 3.000£-07 3 -—— * DIFFL
R021 *  in contaminated zone soil ® not used * 2.000E-06 3 - 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) * not used * 2.000E+00 3 -— 2 HMIX
RO21 ? Average building air exchange rate (1/hr) 3 pnot used * 5.000E-01 ? -— 3 REXG
RO21 3 He1?ht of the bu1'|d1ng (room) (m) ® not used * 2,.500e+00 32 -—— 2 HRM
R021 2 Building interior_ area factor * not used * 0.000E+00 ? -— 3 FAL
R021 * Building depth below ground surface (m) * not used 2-1.000E+00 3 -— 3 DMFL
R021 * Emanating power of Rn-222 gas 3 not used 3 2.500e-01 3 -— 3 EMANA(L)
R021 : Emanating power of Rn-220 gas Z not used : 1.500e-01 : - : EMANA(2)
TITL * Number of graphical time points 3 32 3 3 -—- 3 NPTS
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Summary 1 HB sensitivity analysis_soil_Tc-99
File ! C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD
Ssite-Specific Parameter Summary (continued)
3 3 User 3 3 used by RESRAD 3 Pparameter
3 Parameter 3 Input 3 pefault 3 (if different from user input) 3 Name

Menu

TITL

Maximum number of integration points for dose

17

LYMAX

for 1
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summary of Pathway Selections

. Pathway

_ User selection

1 ~- external gamma active
2 ~- inhalation (w/o radon)’ active
3 -- plant ingestion active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 - radon i suppressed

athway dos
iIIIﬁItIIIiIﬁIﬁiIﬁIIIIﬁIIIIItiﬂIIﬂiiﬂi!tﬁt
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Summary : HB sensitivity analysis_soil_Tc-99
File : C:\RESRAD_FAMILY\RESRAD\6. 5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pci/g

Area: Tc-99 1.000e+00
Thickness:
Cover Depth:

30000.00 square meters
2 meters
0.00 meters

1RESRAD, Version 6.5 T« Limit = 30 days 11/28/2011 10:41 Page 1
Probabilistic results summary : HB sens1t1v1ty analysis_soil_Tc-99
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC39 DCGL\HB SOIL DCGL_TC99.RAD
Table of tents
AAAAAAAAAAAAAAAAA
t VI: Uncertainty Analysis
tiIﬁitiitIiﬁﬁtititﬁﬁiii
ORESRAD Uncertainty Analysis Results

Probabilistic Input .........00nass [ 2
Total Dose ......... Ceeerenn eneae Ceinaeseearaas 3
Total Risk ....vvuen e eraeansaiees i iaes ey 4
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Probabilistic results summary :
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL._TC99.RAD

File :

T« Limit = 30 days
HB sensitivity analysis_soil_Tc-99

Probabilistic Input

21
11/28/2011 10:41 Page

2

ONumber of Sample Runs: 2000
Number Name . Disteibution  _ __ Parameters
AAAAAAAAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAAAAAAAA
1 DENSCZ BOUNDED NORMAL 1,5635 2385
2 TPCZ BOUNDED NORMAL .41
3 HCCZ BOUNDED LOGNORMAL-N 1 36 2 17
4 BCZ BOUNDED LOGNORMAL-N 1.73 .323
5 EVAPTR UNIFORM .5 .75
6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855
8 TPSZ BOUNDED NORMAL 43 .0699
9 EPSZ BOUNDED NORMAL 342 .0705
10 HCSZ BOUNDED LOGNORMAL-N .362 1.59
11 - BSZ BOUNDED LOGNORMAL-N 1.96 265
12 DWIBWT TRIANGULAR 6 10
13w UNIFORM 1173 1973
14 H(D) UNIFORM 0 8.08
15 DENSUZ (1) BOUNDED NORMAL 1 5635 2385
16 TPUZ(1) BOUNDED NORMAL 9
17 EPUZ(1) BOUNDED NORMAL 315 0905
18 HCuz(1) BOUNDED LOGNORMAL-N 1 36 2.17
19 BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323
20 MLINH CONTINUOUS LINEAR 8 0
00003  .8119 .00004  .9495 .00006  ,9937 .000076  .9983
21 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N -1.3 .59
23 DM TRIANGULAR (4] .15
24 yv(l) TRUNCATED LOGNORMAL-N .56 .48
25 WLAM TRIANGULAR 5.1 18
26 RWET(2) TRIANGULAR .06 .67
27 DCACTUL(1) TRUNCATED LOGNORMAL-N -.67 3.16
28 DCACTS (1) TRUNCATED LOGNORMAL-N -.67 3.16
29 BRTF(43,2) TRUNCATED LOGNORMAL-N -9.21 7
30 BRTF(43,3) TRUNCATED LOGNORMAL-N -6.91 7

BBIO(43,1)
11ifftitttee
1RESRAD, Version 6.5

Probabilistic result
File :

LOGNORMAL~N
TIftfftits PELRESSTEELTILLLTLILST

" T« Limit = 30 days
S summary :

2.3

.6881
3190
15.3

2.084
.646
.56

195
15.5

2.3
.6881
.594
3190
15.3
.020008 L0151 .000016

1

3 1.1
tiftstftstttatttiatsfisssasesssetfsessss

11/28/2011 10:41 Page
HB sensitivity analysis_soil_Tc-99
C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

20

peak of the mean dose (averaged over observations) at graphical times

Repetition Time

1

peak mean dose
mrem/yr
2.018E+00

of peak mean dose
Years
0.000E+00

L1365
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