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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. GTO12
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:

0 Direct external radiation exposure pathway;
* Inhalation exposure pathway;
* 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;

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 7 5th 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 M2 , 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]:

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

* Contaminated zone erosion rate

* Field capacity for the contaminated, unsaturated, and saturated zones

* Hydraulic conductivity in the unsaturated zone

* Runoff Coefficient

* 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 following

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 Valuea

Sensitive Input Parameter Affected Nuclide 2 5 th 7 5 th

Thickness of contaminated zone (m) Am-241, C-14, Cm-243/244/245/246, 2.67E+00
Co-60, Cs-1 37, H-3, 1-129, 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-1 37, 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-1 37 7.82E-02
1-129 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/I per pCi/d) Cs-1 37 1.39E-02
1-129 1.39E-02
Ni-59/63 3.21 E-02

Kd in contaminated zone (cm 3/g) Am-241 (as daughter product for Pu- 1.20E+04
241)

Eu-1 52 7.22E+03
H-3 4.30E-02
Nb-94 3.56E+03
Tc-99 4.28E+00

a The 751h percentile value was selected when the absolute value of the PRCC for a given parameter was >0.25
and PRCC had a positive value. The 25th percentile value was selected when the absolute value of the PRCC
value for a given parameter was >_0.25 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 Parametersd

1 2 3 4 Mean/

____Median

Soil Concentrations

Basic radiation dose limit (mrem/y) 3 D 25 100CFR 20.1402 [NR NR NR N

Initial principal radionuclide (pCi/g) P 2 D 1 Unit Value NR NR NR NR

Distribution coefficients (applied to contaminated, unsaturated, and saturated zones unless otherwise noted) (cm"/g)

Ac-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)

Am-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 7 51h 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

Cm-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, Att. C 8.82 1.82 0.001 0.999 6761

Co-60 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 5.46 2.53 0.001 0.999 235

Cs-I 37 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.1 2.33 0.001 0.999 446

Eu-i 52 P 1 D 7.22E+03 7 5 h percentile value
applied to contaminated
zone only.

Truncated lognormal-n NUREG/CR-6697, Att. C; 6.72 3.22 0.001 0.999 825

distribution applied to

saturated and
I_ junsaturated zones.

Eu-154 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.72 3.22 0.001 0.999 825

Gd-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

(0 BARTLETT
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

H-3 P 1 S 4.30E-02 2 5 " percentile value
applied to contaminated
zone only.

Truncated lognormal-n NUREG/CR-6697, Att. C; -2.81 0.5 0.001 0.999 0.06
distribution applied to

saturated and

unsaturated zones.25th

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 7 5h percentile value
applied to contaminated
zone only.

Truncated lognormal-n NUREG/CR-6697, Att. C; 5.94 3.22 0.001 0.999 380

distribution applied to
saturated and
unsaturated zones.

Ni-59 P 1 S 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)

Pa-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

Pb-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)
Pu-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) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.86 1.89 0.001 0.999 953

Pu-241 (also daughter for Cm-245) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.86 1.89 0.001 0.999 953

Pu-242 (daughter for Cm-246) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 6.86 1.89 0.001 0.999 953

Ra-226 (daughter for Cm-246 and P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 8.17 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 8.17 1.7 0.001 0.999 3533

Pu-240) I I I I I I I I

Sr-90 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 3.45 2.12 0.001 0.999 32

BARTLETT
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/

Median

Tc-99 p 1 D 4.28E+00 7 5 h percentile value
applied to contaminated
zone only.

Truncated lognormal-n NUREG/CR-6697, Att. C; -0.67 3.16 0.001 0.999 0.51

distribution applied to
saturated and
unsaturated zones.

Th-228 (daughter for Cm-244 and P 1 S Truncated lognormal-n NUREG/CR-6697, Aft. C 8.68 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 8.68 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 8.68 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 8.68 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 4.84 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, Aft. C 4.84 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, Aft. C 4.84 3.13 0.001 0.999 126

239)

U-236 (daughter for Cm-244 and Pu- P 1 S Truncated lognormal-n NUREG/CR-6697, Aft. C 4.84 3.13 0.001 0.999 126

240)

U-238 (daughter for Cm-246) P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C 4.84 3.13 0.001 0.999 126

Initial concentration of radionuclides P 3 D 0 Ground water initially NR NR NR NR

present in groundwater (pCi/I) uncontaminated for this
______ ______ _________________________________scenario _____ __________

Calculation Times I 
sceari I_ 

_ 
I I

Time since placement of material (y) P J 3 D 0 1NR 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

Area of contaminated zone (M
2

) P 2 D 30,000 Site-specific: largest NR NR NR NR

contiguous class 1/class
2 area (rounded to

I_ nearest thousands)
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

Thickness of contaminated zone (m) P 2 D 2.67 7 51h percentile value -
applied to all ROCs

except those listed below.

Site-specific distribution

S Uniform applied to Eu-152, Eu- 0154, and Nb-94 0.15 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 3) 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

(m/y) 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 Normal n NU REG 6697 dist for site 1.73 0.323 2.08 15.3 5.6

soil type - clay loam

Humidity in air (g/m3) 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)

elBARTLETT
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parameters
8

1 2 3 4 Mean/
I _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
2
) (HB SAFSTOR

Environmental Report) I

Accuracy for water/soil computations 3 D 1.OOE-03 RESRAD Default NR NR NR NR

Saturated Zone Hydrological Data

Density of saturated zone (g/cm 3) 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 7.1

Log Normal n soil type - silty clay loam

Water table drop rate (m/y) P 3 D 1.OOE-03 RESRAD User Manual NR NR NR NR

Well pump intake depth (m below P 2 S Triangular NUREG/CR-6697, Att. C 6 10 30 10

water table)
Model: Nondispersion (ND) or Mass- P 3 D ND ND model recommended NR NR NR NR

Balance (MB) for contaminant areas >
il 000 m 2

BARTLETT Page 11



Bartlett Engineering.
Humboldt Bay Soil DCGLs

ENG-HB-003
Rev. 0

Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
I _Median

Well pumping rate (m3/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
elevations

Unsat. zone soil density (g/cm 3) 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 2.17 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

Inhalation rate (m3/y) B 3 D 8400 NUREG/CR-6697, Att C NR NR NR NR

Mass loading for inhalation (g/m 3) P 2 S Continuous linear NUREG/CR-6697, Att. C 2.33E-05

Exposure duration B 3 D 30 User's Manual for NR NR NR NR

RESRAD Version 6;
parameter value not used

,in dose calculation

Iindoor dust filtration factor P 2S Uniform INUREG/CR-6697, Att. C 10.15 1 0.95 0.5
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

Shielding factor, external gamma P 2 D 3.98E-01 7 5 "h 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.

Fruits, vegetables, grain consumption B 2 D 112 NUREG/CR-5512, Vol. 3 NR NR NR NR

(kg/y) (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 (L/y) 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 NUREG/CR-5512, Vol. 3 NR NR NR NR

Drinking 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 0 1 All water assumed NR NR NR NR

water contaminated

Contamination fraction of household P 3 NA
water (if used) I I I

Contamination fraction of livestock P 3 0 1 All water assumed NR NR NR NR

water .contaminated I
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

Contamination fraction of irrigation P 3 D 1 AIII 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 I I II _III__ _I

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 27.1 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

(kg/day) 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.OOE-04 NUREG/CR-5512, Vol. 3 NR NR NR NR

(g/m
3
) 

Table 6.87, gardening

Depth of soil mixing layer (m) P 2 S Triangular NUREG/CR-6697, Att. C 0 0.15 0.6 0.23

Depth of roots (in) P 1 D 1.22E+00 2 5th percentile value
(Ref. 3.1) - applied to all
ROCs except those listed

below.

S Uniform NUREG/CR-6697, Att. C 0.3 4.0 2.15
- applied for Eu-152, Eu-
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)

(0 BARTLETT
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

Livestock water fraction from ground P 3 D All water assumed to be NR NR NR NR

water supplied from
I_ _ _groundwater 

I

Irrigation fraction from ground water P 3 D All water assumed to be NR NR NR NR

supplied from
_groundwater

Wet weight 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 /M2)

Wet weight crop yield for Leafy P 3 D 2.88921 NUREG/CR-5512, Vol. 3 NR NR NR NR

(kg/m2) 
Table 6.87

Wet weight crop yield for Fodder P 3 D 1.8868 NUREG/CR-5512, Vol. 3 NR NR NR NR

(kg/m2) 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 (l/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

Dry 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

SFodder
IStorage times of contaminated foodstuffs (days): ...
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersa

1 2 3 4 Mean/
Median

Fruits, non-leafy vegetables, and B 3 D 14 NUREG/CR-5512, Vol. 3 NR NR NR NR

grain 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 0 7 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Well water B 3 0 1 User's Manual for NR NR NR NR
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 0 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 3) P 3 D 2.OOE-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.OOE-02 User's Manual for NR NR NR NR

soil RESRAD Version 6,
Appendix L I

Fraction of vegetation carbon from P 3 D 9.80E-01 User's Manual for NR NR NR NR

air RESRAD Version 6,
Appendix L

C-14 evasion layer thickness in soil P 2 0 4.27E-01 7 51h percentile value

(IN)
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

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 FGRI1 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 4.51 E-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 Parametersd

1 2 3 4 Mean/

____ M .9E0 R NR N R 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 .5-3FGR11 NP NR NR NR

Pu-242 M 3 D 4.11_E-01 FGR11 NR NR NR NR

Ra-226 M 3 D 8.59E-03 FGR1_1 NR NR NR NR

Ra-228 M 3 D 5.08E-03 FGR1_1 NR NR NR NR

Sr-90 M 3 D 1.31 E-03 FGR1 1 NR NR NR NR

Tc-99 M 3 D 8.32E-06 FGR1_1 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 FGR1 1 NR NR NR NR

Th-230 M 3 D 3.26E-01 FGR1 1 NR NR NR NR

Th232 M 3 D 1.64e+00 FGR1 1 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 FGR1 1 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 FGR31 (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 FGR1 1 NR NR NR NR

C-14 M 3 D 2.09E-06 FGR1 1 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 FGR1 1 NR NR NR NR

Cm-245 M 3 D •3.74E-03 FGR1 1 NR NR NR NR

Cm-246 M 3 D 3.70E-03 FGR1 1 NR NR NR NR

Co-60 M 3 D 2.69E-05 FGR11 NR NR NR NR

Cs-137 M 3 D 5.OOE-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 Parametersd

1 2 3 4 Mean/
Median

Gd-152 M 3 D 1.61 E-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

Tc-99 M 3 D 1.46E-06 FGR11 NR NR NR NR

Th-228 M 3 D 3.96E-04 FGRI1 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 FGR1 1 NR NR NR NR

Plant Transfer Factors (pCi/g plant)/(pCi/g soil)

Ac-227 P 1 S Truncated Iognormal-n NUREG/CR-6697, Att. C -6.91 1.1 0.001 0.999 1.0E-03

Am-241 P 1 D 1.83E-03 7 5 th 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 Parametersd

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.OE-01

Cm-243 P 1 S 1.83E-03 7 51h percentile value

Cm -244 P 1 D 1.83E-03 7 5th percentile value

Cm-245 P 1 D 1.83E-03 75th percentile value

Cm-246 P 1 D 1.83E-03 7 51h percentile value

Co-60 P 1 D 1.46E-01 7 51h percentile value

Cs-137 P 1 D 7,82E-01 7 5th 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 lognormal-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 Iognormal-n NUREG/CR-6697, Att. C 1.57 1.1 0.001 0.999 4.8E+00

1-129 P 1 D 3.67E-02 75th percentile value

Nb-94 P 1 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.61 1.1 0.001 0.999 1.OE-02

Ni-59 P 1 D 9.12E-02 751h percentile value

Ni-63 P 1 D 9.12E-02 751h percentile value

Np-237 P 1 D 3.67E-02 75th 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 751h percentile value

Pu-239 P 1 D 1.83E-03 75th percentile value

Pu-240 P 1 D 1.83E-03 751h percentile value

Pu-241 P 1 D 1.83E-03 7 5 1h 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 7 5 th percentile value

Tc-99 P 1 D .9.16E+00 7 5 1h 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 lognormal-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.OE-03

U-234 P 1 S Truncated lognormal-n NUREG/CR-6697, Art. 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.OE-03

U-236 P 1 S Truncated lognormal-n NUREG/CR-6697, Art. C -6.21 0.9 0.001 0.999 2.OE-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 (pCi/kg)I(pCi/d)

Ac-227 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -10.82 1.0 0.001 0.999 2.OE-05

Am-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.90 0.2 0.001 0.999 5.OE-05

Am-243 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -9.90 0.2 0.001 0.999 5.OE-05

C-14 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -3.47 1.0 0.001 0.999 3.1 E-02

Cm-243 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -10.82 1.0 0.001 0.999 2.OE-05

Cm-244 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -10.82 1.0 0.001 0.999 2.OE-05

Cm-245 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -10.82 1.0 0.001 0.999 2.OE-05

Cm-246 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -10.82 1.0 0.001 0.999 2.OE-05

Co-60 P 2 D 5.86E-02 75h percentile value

Cs-137 P 2 D 6.52E-02 75__h percentile value

Eu-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.OE-03

Eu-1 54 P 2 S Truncated lognorrnal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.OE-03

Gd-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 1.0 0.001 0.999 2.OE-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 7 51h percentile value

Nb-94 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.9 0.001 0.999 1.OE-06

Ni-59 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.30 0.9 0.001 0.999 5.OE-03

Ni-63 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.30 0.9 0.001 0.999 5.OE-03

Np-237 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.999 1.OE-03

Pa-231 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 1.0 0.001 0.999 5.OE-06

Po-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -5.30 0.7 0.001 0.999 5.OE-03

Pb-210 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

Pu-238 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.OE-04

Pu-239 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.OE-04

Pu-240 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1.OE-04

Pu-241 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -9.21 0.2 0.001 0.999 1M.E-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.OE-04

Ra-226 P 2 S Truncated Iognormal-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.OE-03

Sr-90 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -4.61 0.4 0.001 0.999 1 .OE-02

Tc-99 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 0.7 0.001 0.999 1.OE-04

Th-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.OE-04

Th-229 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.OE-04

Th-230 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.OE-04

Th-232 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -9.21 1.0 0.001 0.999 1.OE-04

U-233 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

U-234 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

U-235 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

U-236 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

U-238 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -7.13 0.7 0.001 0.999 8.OE-04

Milk Transfer Factors (pCi/L)/(pCi/d)

Ae-227 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.12 0.9 0.001 0.999 2.OE-06

Am-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.12 0.7 0.001 0.999 2.OE-06

Am-243 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -13.12 0.7 0.001 0.999 2.OE-06

C-14 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.4 0.9 0.001 0.999 1.2E-02

Cm-243 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -13.12 0.9 0.001 0.999 2.OE-06

Cm-244 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.12 0.9 0.001 0.999 2.OE-06

Cm-245 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -13.12 0.9 0.001 0.999 2.OE-06

Cm-246 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.12 0.9 0.001 0.999 2.OE-06

Co-60 P 2 S Truncated Iognormal-n NUREG/CR-6697, Att. C -6.21 0.7 0.001 0.999 2.OE-03

Cs-1 37 P 2 D 1.39E-02 7 5th percentile value

Eu-1 52 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.72 0.9 0.001 0.999 6.OE-05

Eu-1 54 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.72 0.9 0.001 0.999 6.OE-05

Gd-152 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -9.72 0.9 0.001 0.999 6.OE-05

H-3 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -4.6 0.9 0.001 0.999 1.OE-02

1-129 P 2 D 1.39E-02 7 51h percentile value

Nb-94 P 2 S Truncated iognormal-n NUREG/CR-6697, Att. C -13.12 0.7 0.001 0.999 2.OE-06
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/

I _Median

Ni-59 P 2 D 3.21 E-02 7 51h percentile value

Ni-63 P 2 D 3.21 E-02 7 51h 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 0999- -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.OE-06

Pu-239 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.5 0.001 0.999 1.OE-06

Pu-240 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.5 0.001 0.999 1.aE-06

Pu-241 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.5 0.001 0.999 1.OE-06

Pu-242 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -13.82 0.5 0.001 0.999 1.OE-06

Ra-226 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.5 0.001 0.999 1.OE-03

Ra-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.5 0.001 0.999 1.OE-03

Sr-90 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.21 0.5 0.001 0.999 2.OE-03

Tc-99 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -6.91 0.7 0.001 0.999 1.OE-03

Th-228 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 0.9 0.001 0.999 5.OE-06

Th-229 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 0.9 0.001 0.999 5.OE-06

Th-230 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 0.9 0.001 0.999 5.OE-06

Th-232 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -12.21 0.9 0.001 0.999 5.OE-06

U-233 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.OE-04

U-234 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.OE-04

U-235 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.OE-04

U-236 P 2 S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.OE-04

U-238 P S Truncated lognormal-n NUREG/CR-6697, Att. C -7.82 0.6 0.001 0.999 4.OE-04

Bioaccumulation Factors for Fish ((pCi/kg)/(pCi/L))

Ac-227 P 2 S Lognormal-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 3.4 1.1 3.OE+01

Am-243 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.OE+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 3.4 1.1 3.OE+01

Cm-244 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.OE+01

Cm-245 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.OE+01

BARTLETT Page 23



Bartlett Engineering.
Humboldt Bay Soil DCGLs

ENG-HB-003
Rev. 0

Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/
Median

Cm-246 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.OE+01

Co-60 P 2 S Lognormal-n NUREG/CR-6697, Att. C 5.7 1.1 3.OE+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-1 54 P 2 S Lognormal-n NUREG/CR-6697, Aft. C 3.9 1.1 4.9E+01

Gd-152 P 2 S Lognormal-n NUREG/CR-6697, Aft. 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, Aft. C 4.6 1.1 9.9E+01

Ni-63 P 2 S Lognormal-n NUREG/CR-6697, Alt. C 4.6 1.1 9.9E+01

Np-237 P 2 S Lognormal-n NUREG/CR-6697, Att. C 3.4 1.1 3.0E+01

Pa-231 P 2 S Lognormal-n NUREG/CR-6697, Att. C 2.3 1.1 9.9E+00

Po-210 P 2 S Lognormal-n NUREG/CR-6697, Aft. C 4.6 1.1 1.0E+01

Pb-210 P 2 S 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, Alt. 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.OE+01

Pu-242 P 2 S Lognormal-n NUREG/CR-6697, Alt. C 3.4 1.1 3.OE+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, Alt. 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.OE+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, Alt. 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 Lognormal-n NUREG/CR-6697, Att. C 4.6 1.1 9.9E+01

U-233 P 2 S Lognormal-n NUREG/CR-6697, Att. C 2.3 1.1 1.0E+01

U-234 P 2 S Lognormal-n NUREG/CR-6697, Att. C 2.3 1.1 1.OE+01

U-235 P 2 S Lognormal-n NUREG/CR-6697, Alt. C 2.3 1.1 1.0E+01

U-236 P 2 S Lognormal-n NUREG/CR-6697, Alt. C 2.3 1.1 1.0E+01
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

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 Crustacea/ Mollusks ((pCi/kg)/(pCi/L)) _

Ac-227 P 3 D 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Am-241 P 3 D 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Am-243 P 3 D 1.OOE+03 User's Manual for NR NR NR NR

RESRAD Version 6,

Appendix D

C-14 P 3 D 9.1OE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Cm-243 P 3 0 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Cm-244 P 3 0 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Cm-245 P 3 D 1.OOE+03 User's Manual for NR. NR NR NR
RESRAD Version 6,
Appendix D

Cm-246 P 3 D 1.OOE+03 User's Manual for NR NR NR NR

RESRAD Version 6,
Appendix D

Co-60 P 3 D 2.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,

Appendix D

Cs-137 P 3 0 1.OOE+02 User's Manual for NR NR NR NR

RESRAD Version 6,
Appendix D

Eu-152 P 3 0 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Eu-154 P 3 0 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Gd-152 P 3 D 1.OOE+03 User's Manual for NR NR NR NR
RESRAD Version 6,

1 1 lAppendix D
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

1 2 3 4 Mean/

Median

H-3 p 3 D 1.OOE+00 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

1-129 P 3 D 5.0OE+00 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Nb-94 p 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Ni-59 P 3 D 1.OOE+02 User's Manual for NR NR NR NR

RESRAD Version 6,
Appendix D

Ni-63 p 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Np-237 p 3 D 4.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Pa-231 p 3 D 1.10E+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Pb-210 p 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Po-210 p 3 D 2.OOE+04 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Pu-238 p 3 0 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Pu-239 p 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,

Appendix D

Pu-240 p 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Pu-241 p 3 0 1.OOE+02 User's Manual for NR NR NR NR

RESRAD Version 6,

I I I Appendix D

Pu-242 P 3D1.00E+02 User's Manual for NR NRNR NR
RESRAD Version 6,
iAppendix D
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd
1 2 3 4 Mean/

Median

Ra-226 P 3 D 2.50E+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Ra-228 P 3 D 2.50E+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Sr-90 P 3 D 1.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Tc-99 P 3 D 5.OOE+00 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Th-228 P 3 D 5.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Th-229 P 3 D 5.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

Th-230 P 3 D 5.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,

Appendix D

Th-232 P 3 0 5.OOE+02 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

U-233 P 3 0 6.OOE+01 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

U-234 P 3 0 6.OOE+01 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

U-235 P 3 D 6.OOE+01 User's Manual for NR NR NR NR
RESRAD Version 6,
Appendix D

U-236 P 3 0 6.OOE+01 User's Manual for NR NR NR NR

RESRAD Version 6,

Appendix D

U-238 P 3 0 6.OOE+01 User's Manual for NR NR NR NR
RESRAD Version 6,

1 lAppendix D

Graphics Parameters

Number of points 1 32 RESRAD Default NR NR NR NR
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Parameter (unit) Type Priority Treatment Value/Distribution Basis Distribution's Statistical Parametersd

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:
a

b

C

d

P = physical, B = behavioral, M = metabolic; (see NUREG/CR-6697, Attachment B, Table 4.)

1 = high-priority parameter, 2 = medium-priority parameter; 3 = low-priority parameter (see NUREG/CR-6697, Attachment B, Table 4.1)

D = deterministic, S = stochastic
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 ROC

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 8.61 E-01 2.90E+01

Cm-244 5.20E-01 4.81 E+01

Cm-245 1.41 E+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 1.01 E+01

Eu-154 2.66E+00 9.40E+00

H-3 3.65E-02 6.86E+02

1-129 5.17E+00 4.83E+00

Nb-94 3.51 E+00 7.13E+00

Ni-59 1.27E-02 1.97E+03

Ni-63 3.45E-02 7.24E+02

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 8.61 E+02

Sr-90 1.66E+01 1.51 E+00

Tc-99 2.02E+00 1.24E+01
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Table 4: Soil DCGLI 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.OE+01

Eu-154 9.4E+00

H-3 6.8E+02

1-129 4.8E+00

Nb-94 7.1 E+00

Ni-59 1.9E+03

Ni-63 7.2E+02

Np-237 1.1 E+00

Pu238 2.9E+01

Pu239 2.6E+01

Pu240 2.6E+01

Pu241 8.6E+02

Sr-90 1.5E+00

Tc-99 1.2E+01
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Am-241 Results:

IRESRAD, Version 6.5 T" Limit - 30 days 11/26/2011 12:36 Page I

Summary . HR soil DCGL.Am241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\AM241LDCGL\HB SOIL DCGLAM241.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter Summary ............................ 4
Summary of Pathway Selections .............................. 8
Contaminated Zone and Total Dose Summary ................... 9
Total Dose Components

Time = 0.000E+0O . .................................... 10
Time = 1.000E+00 . .................................... 11
Time = 3.000E+00 . .................................... 12
Time = 1.OOOE+01 .................................... 13
Time = 3.000E+01 . .................................... 14
Time = 1.000E+02 . .................................... 15
Time = 3.OOOE+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 All Pathways ................. 19
Soil Concentration Per Nuclide ............................ 19

1RESRAD, Version 6.5 To Limit = 30 days 11/26/2011 12:36 Page 2

Summary : HE soil DCGLAm241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILIS\AM241LDCGL\HB SOIL DCGLAM241.RAD

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

0 3 Current ' Base 3 Parameter
Menu P .arm r value# C ase* Name

A-1 I DCFs for external ground radiation, (mrem/yr)/(pCi/g)
A-1 AC-225 (Source: FGR 12) 6.371E-02 6.371E-02 DCFi( 1)

A-1I Am-241 (Source: FGR 12) 4.372E-02 4.372E-02 DCFi( 2)

A-i At-217 (Source: FGR 12) 1.773E-03 1.773E-03 DCF1( 3)

A-i Bi-213 (Source: FGR 12) 7.660E-01 7.660r-01 DCF1( 4)

A-i Fr-221 (Source: FGR 12) 1.536E-01 1.536E-01 3 DCFi( 5)

A-i Np-237 (Source: FGR 12) 7.790E-02 7.790E-02 DCF1( 6)

A-I Pa-233 (Source: FGR 12) 1.020E+00 1.020E+00 DCF1( 7)

A-1 Pb-209 (Source: FGR 12) 7.734E-04 7.734E-04 DCFi( 8)

A-1 Po-213 (Source: FGR 12) O.O00E+00 0.OOOE+00 DCF1( 9)

A-1 Ra-225 (Source: FGR 12) 1.102E-02 1.102E-02 DCF1( 10)

A-I Th-229 (Source: FGR 12) 3 .213E-01 3.213E-01 DCF1( 11)

A-I Tl-209 (Source: FGR 12) 1.293E+01 1.293E+01 DCFi( 12)

A-1 u-233 (Source: FGR 12) 1.397E-03 1.397E-03 DCF1( 13)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Am-241 4.440E-01 4.440E-01 DCF2( 1)

B-I Np-237+D 5.400E-01 5.400E-01 DCF2( 2)

B-I h-229+D 2.169E+00 2.150E+00 DCF2( 3)

B-I u-233 1.350E-01 1.350E-01 DCF2( 4)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Am-241 3.640E-03 3.640E-03 DCF3( 1)

D-1 Np-237+D 4.444E-03 4.440E-03 DCF3( 2)

D-1 Th-229+D 4.027E-03 3.530E-03 DCF3( 3)

o-1 u-233 2.890E-04 2.890E-04 DCF3( 4)

D-34 Food transfer factors:
D-34 Am-241 plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 1,1)

D-34 Am-241 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-O5 5.OOOE-050- RTF( 1,2)

D-34 Am-241 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-06 2.000E-06 RTF( 1,3)

D-34
D-34 Np-237+D plant/soil concentration ratio, dimensionless 3.670E-02 2.000E-02 RTF( 2,1)

D-34 3 Np-237+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 2,2)

D-34 Np-237+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 2,3)

D-34 
3

D-34 Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 1.O00E-03 RTF( 3,1)

D-34 Th-229+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 3,2)

D-34 Th-229+D milk/livestock-intake ratio, (pCi/L)/(pci/d) 5.000E-06 5.000E-06 RTF( 3,3)

D-34
D-34 I u-233 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 4,1)

D-34 u-233 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 4,2)

D-34 u-233 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 4,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Am-241 , fish 3.000E+01 3.0OOE+01 BIOFAC( 1,1)

D-5 Am-241 * crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-5 
3

o-5 Np-237+D , fish 3.000E+01 3.0OOE+01 BIOFAC( 2,1)

D-5 Np-237+D , crustacea and mollusks 4.000E+02 4.000E+02 BIOFAC( 2,2)

IRESRAD, Version 6.5 To Limit = 30 days 11/26/2011 12:36 Page 3

Summary : HB soil DCGLAm241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\AM24L.DCGL\HB SOIL DCGLAM241.RAD

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

0 3 Current I Base Parameter

Menu 3 Parameter value# I Cast* 3•Name

D-5 - Th-229+D , fish 1.000E+02 I 1.0OOE+02 3 BIOFAC( 3,1)

D-5 3 Th-229+D , crustacea and mollusks 5.OO0E+02 5.000E+02 BIOFAC( 3,2)
D-5 I
D-5 I u-233 , fish 1.000E+01 1.OOOE+01 3 BIOFAC( 4,1)

D-S u-233 , crustacea and mollusks 6.000E+01 6.000E+O1 BIOFAC( 4,2)

#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 : HR soil DCGL_Am241
File C:\RESRAD.FAMILY\RESRAD\6.S\USERFILES\Am24LDCGL\HB SOIL DCGLAM241.RAD

Site-Specific Parameter Summary

0 3
Menu 3Parameter

ROll Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
ROll Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
ROll Basic radiation dose limit (mrem/yr)
RO11 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
Roll Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): Am-241
R012 Concentration in groundwater CpCi/L): Am-241

R013 Cover depth (m)
R013 Density of cover material (g/cm

0
*3)

R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
ROl3 Evapotranspi ration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
eOI3 Irrigation mode
R013 Runoff coefficient
R013 watershed area for nearby stream or pond (m**2)
ROl3 Accuracy for water/soil computations

R014 Density of saturated zone (g/c
m
*3)

R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/yr)
R014 Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 water table drop rate (m/yr)
R014 well pump intake depth (m below water table)
R014 Model: Nondispersion (ND) or Mass-Balance (MB)
R014 well pumping rate (m**3/yr)

user u a Used by RESRAD I Parameter
Input 3.Default C..If different from user input) . Name

3.OOOE+04 1.OOOE+04
2.670E+00 2.OOOE+O0
O.OOOE+00 O.OOOE+O0
1.950E+02 l.O00E+02
2.500E+01 3.OOOE+O1
O.OOOE+O0 O.OOOE+00
1.OOOE+O0 l.O00E+03
3.0OOE+O0 3.00OE+O0
1.O00E+O l.OOOE+01
3.OOOE+Ol 3.OOOE+01
l.O00E+02 l.OOOE+02
3.OOOE+02 3.OOOE+02
l.O00E+03 1.O00OE+03
not used O.O00OE+0O
not used O.OOOE+O0

3 1.OOOE+O0 O.OOOE+O0
not used O.OOOE+00

O.OOOE+OO O.OOOE+O0
not used 1.500E+00
not used 1.OOOE-O3
1.564E+00 1.SOOE+O0
2.200E-03 1.OOOE-03
4.100E-01 4.OOOE-01

3 9.500E-02 2.OOOE-01
3.900E+00 1.000E+O1
5.600E+O0 5.300E+00
3.040E+00 2.OOOE+00
not used 8.OOOE+00
6.250E-01 5.OOOE-Ol
9.100E-Ol 1.OOOE+O0
5.600E-01 2.ODOE-Ol
overhead overhead
5.000E-Ol 2.OOOE-Ol
2.520E+07 l.OOOE+06
l.OOOE-03 l.O00E-03

1.510E+O0 1.500E+O0
4.300E-01 4.OOOE-Ol

I 3.420E-01 2.OOOE-Ol
8.80OE-02 2.OOOE-0l

I 2.880E+01 1.OOOE+02
2.OOOE-03 2.OOOE-02
7.100E+O0 5.300E+00
l.O00E-03 1.OOOE-03
l.OOOE+01 l.OOE+O1
ND NO
1.573E+03 2.500E+02

IRESRAD, Version 6.5 T' Limit = 30 days 11/26/2011 12:36 Page 5

Summary : HE soil DCGL_Am241
File : C:\RESRAILFAMILY\RESRAD\6.5\USERFILES\Am241LDCGL\HB SOIL DCGLAM241.RAD

Site-Specific Parameter Summary (continued)

0 
User I

menu Parameter input Default Cif

R015 Number of unsaturated zone strata 1 1

R015 Unsat. zone 1, thickness (m) 4.040E+00 4.OOOE+00
RO5 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00
R015 Unsat. zone 1, total porosity 4.100E-01 4.OOOE-01

ROI5 Unsat. zone 1, effective porosity 3.150E-01 2.OOOE-01
R0I5 Unsat. zone 1, field capacity 9.500E-02 2.OOOE-01
R015 Unsat. zone 1, soil-specific b parameter 3.600E+00 5.300E+00

RO15 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.000E+1O1

R016 Distribution coefficients for Am-241
R016 Contaminated zone (cm'"3/g) 1.445E+03 2.OOOE+01
R016 Unsaturated zone 1 (cm**3/g) 1.445E+03 2.000E+Ol
R016 Saturated zone (cm**3/g) 1.445E+03 2.OOOE+OI

R016 Leach rate (/yr) O.O00E+00 O.OOOE+00
R016 solubility constant O.OOOE+O0 O.OOOE+00

R016 Distribution coefficients for daughter Np-237

R016 Contaminated zone (cm**3/g) 1.700E+01 
3
-1.OOOE+00

R016 Unsaturated zone 1 (cm**3/g) 1.700E+01 '-1.00OE+00
R016 Saturated zone (cm**3/g) 1.700E+01 '-I.OOOE+OO

R016 Leach rate (/yr) O.OOOE+00 O.OOOE+OO
R016 Solubility constant O.OOOE+00 O.OOOE+OO

R016 Distribution coefficients for daughter Th-229
R016 Contaminated zone (cm**3/g) 5.884E+03 6.OOOE+04
RO16 Unsaturated zone 1 (cm**3/g) 3 5.884E+03 6.OOOE+04
R016 Saturated zone (cm**3/g) I 5.884E+03 3 6.OOOE+04

R016 Leach rate (/yr) O..000E+O0 O.O00E+OO

R0I6 Solubility constant O.O0OE+O0 O.O00oE+OO

R016 Distribution coefficients for daughter U-233
R016 Contaminated zone (cm*3/g) 1.260E+02 5.000E+01
R016 Unsaturated zone I (cm**3/g) 1.260E+02 5.000E+01
R016 Saturated zone (cmt*3/g) 1.260E+02 5.OOOE+O1
R016 Leach rate C/yr) O.OOOE+O0 O.OOOE+00
R016 Solubility constant O.OO00E+04 O.OOOE+00

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03
R017 Mass loading for inhalation (g/m**3) 1.OOOE-04 1.OOOE-04
R017 Exposure duration 3.OOOE+01 3.OOOE+01
R017 Shielding factor, inhalation 5.S00E-01 4.OOOE-01
R017 Shielding factor, external ganma 2.725E-01 7.OOOE-01
R017 Fraction of time spent indoors 6.571E-01 5.OOOE-01

1BARTLETT

AREA
THICKO
SUBMFRACT

3 LCZPAQ
3 BRDL
' TI
3 T( 2)
3 T( 3)

T( 4)
T( 5)
T( 6)

3 T( 7)
3 T( 8)

T( 9)T(10)

3 Sl~l)W1( 1)SwiC(1)

COVERO
3 DENSCV

VCV
3 DENSCZ
I VCZ

TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

3 DENSAQ
TPSZ
EPSZ

' FCSZ
3 HCSZ

HGWT
BSZ3VW'T

3 DWIBWT
MODEL3UW

Parameter
Name

NS
HM1

DENSUZ(1)
TPUZ(1)
EPUZ(1)
FCUZ(1)
BUZ(1)

3 HCUZ(1)

DCNUCCC 1)
DCNUCU( 1,1)

3 DCNUCSC 1)
ALEACHC 1)
SOLUBK( 1)

DCNUCCC 2)
DCNUCU( 2,1)
DCNUCSC 2)

3 ALEACHC 2)
SOLUBK( 2)

DCNUCcC 3)
DCNUCU( 3,1)

3 DCNUCSC 3)
3 ALEACHC 3)
- SOLUBK( 3)

3 DCNUCC( 4)
DCNUCU( 4,1)

3 DCNUCSC 4)
3 ALEACHC 4)

SOLUBK( 4)

INHALR
MLINH
ED
SHF3
SHF1FiNn

used by RESRAD
different from user input)

6.309E-05
not used

5.294E-03
not used

1.550E-05
not used

7.224E-04
not used
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RO17 Fraction of time spent outdoors (on site) 1.181E-01 I 2.500E-01 3

RO17 3 Shape factor flag, external gamma ' I.OOOE+O0 1 I.OOOE+O0 >0 shows circular AREA.

IRESRAD, version 6.5 Ts Limit = 30 days 11/26/2011 12:36 Page 6

Summary : HB soil DCGL_Am241
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Am24LDCGL\HB SOIL DCGLAm241.RAD

* FOTD
FS

Site-Specific Parameter Summary (continued)
SUser

Menu Parameter ................... . . input 3.Def• a u (I.... f.. .

R017 Radii of shape factor array (used if FS = -1): 3

RO17 Outer annular radius (m), ring 1: not used ' 5.000E+01

R017 Outer annular radius (m), ring 2: not used I 7.071E+01
R017 Outer annular radius (m), ring 3: not used "O.O00E+O0
R017 Outer annular radius (m), ring 4: not used O.OO0E+O0
RO17 Outer annular radius (m), ring 5: not used O.00OE+O0

R017 Outer annular radius (m), ring 6: not used O.000E+O0

R017 Outer annular radius (m), ring 7: not used O.OOOE+OO

R017 Outer annular radius (m), ring 8: not used O.OOOE+00

ROll Outer annular radius (m), ring 9: not used O.000E+OO

R017 Outer annular radius (m), ring 10: not used O.000E+OO

R017 Outer annular radius (m), ring 11: not used 0.OOOE+OO

R017 Outer annular radius (m), ring 12: 3 not used O.OOOE+OO

ROll Fractions of annular areas within AREA: 3

R017 Ring 1 not used 1.OOOE+OO
R017 ' Ring 2 not used 2.732E-01

R017 Ring 3 not used O.OOOE+0O

R017 Ring 4 not used O.OOOE+00
R017 Ring 5 not used O.OOOE+00

R017 Ring 6 not used O.OOOE+O0

R017 Ring 7 not used 0.0OOE+O0
R017 Ring 8 not used O.0OOE+O0

ROl7 Ring 9 not used O.OOOE+OO

R017 Ring 10 3 not used O.OOOE+00
R017 Ring 11 not used 3O.OOOE-.O0

R017 Ring 12 ' not used O.OOOE+-iOI

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02
R018 Leafy vegetable consumption (kg/yr) 3 2.140E+01 1.400E+01

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01
RO8 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01 3

RO18 Fish consumption (kg/yr) 2.060E+01 5.400E+O0
R018 Other seafood consumption (kg/yr) 9.00OE-01 9.OOOE-01

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01l

ROI8 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 Contamination fraction of drinking water 1.000E+00 1.000E+O0

RO18 Contamination fraction of household water not used 1.OOOE+OO
R018 Contamination fraction of livestock water 1.O00E+00 1.OOOE+OO
R018 Contamination fraction of irrigation water 1.OOOE+00 1.OOE+O0

RO18 Contamination fraction of aquatic food 1.OOOE+OO 5.OOOE-01I
R018 Contamination fraction of plant food 1.000E+00 -1l

R018 Contamination fraction of meat 1.000E+00 3-1
R018 Contamination fraction of milk 1.00OE+0O _-1

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01
R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.SOOE+01

R019 Livestock water intake for meat (L/day) 5.060E+01 5.000E+01

R019 Livestock water intake for milk (L/day) 6.000E+01 .1600E+02

R019 Livestock soil intake (kg/day) 5.00OE-01 .5000E-01
1RESRAD, version 6.5 TF" Limit = 30 days 11/26/2011 12:36 Page 7

Summary : HR soil DCGLAm241
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\Am241LDCGL\HB SOIL DCGL_Am241.RAD

Site-Specific Parameter Summary (continued)

0 . user 3 3

Menu 3Parameter 3 Input 'Default 3(If

R019 Mass loading for foliar deposition (g/m*3) 4.000E-04 1.OOOE-04
R019 Depth of soil mixing layer (m) 2.300E-01 1.500E-01
R019 Depth of roots (m) 1.220E+00 9.O00E-01

R019 Drinking water fraction from ground water 1.000E+00 1.000E+000

R019 Household water fraction from ground water not used 1.OO0E+0O

R019 Livestock water fraction from ground water 1.00OE+00 1.OOOE+00

R019 Irrigation fraction from ground water I.OOOE+OO 1.OO0E+0O

R19B wet weight crop yield for Non-Leafy (kg/m**2) 1.750E+00 7.OOOE-01
R19B Wet weight crop yield for Leafy (kg/m**2)) 2.889E+00 1.500E+00
R19B wet weight crop yield for Fodder (kg/m**2) 1.887E+00 I1.100E+00

R198 Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01
R19B Growing Season for Leafy (years) 1.230E-Ol 2.500E-01
R19B Growing Season for Fodder (years) 8.200E-02 8.OOOE-02

R19B 3ranslocation Factor for Non-Leafy " 1.000E-01 1.OOOE-01
R19B Translocation Factor for Leafy '1.OOE+0O 1.00±OE+0
R19B Translocation Factor for Fodder 1.000E+00 1.000E+00
RI9B ' Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01
R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01
R19B Dry Foliar Interception Fraction for Fodder 3.50OE-01 2.500E-01
R19B Wet Eoliar Interception Fraction for Non-Leafy 3.500E-01 2.50OE-01
R19B Wet Foliar Interception Fraction for Leafy I 5.800E-01 2.500E-01

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01I
R19B weathering Removal Constant for vegetation 3.300E+01 2.OOOE+01

C14 C-12 concentration in water (g/cm**3) not used 2.00OE-05

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02

C14 Fraction of vegetation carbon from soil not used 2.000E-02
c14 ' Fraction of vegetation carbon from air not used 9.80OE-01

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01
C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07
C14 C-12 evasion flux rate from soil (1/set) not used 1.000E-10
C14 Fraction of grain in beef cattle feed not used 8.000E-01
C14 Fraction of grain in milk cow feed not used 2.000E-01

STOR storage times of contaminated foodstuffs (days): "

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01
STOR Leafy vegetables 1.00E+O0 1.000E+00

STOR Milk 1.00OE+O0 1.000E+O0
STOR Meat and poultry 2.000E+01 2.00OE+O1
STOR Fish 7.000E+00 7.OOOE+0O

STOR Crustacea and mollusks 7.OOOE+0O 7.000E+00
qTOR 3 well watmr I O0OEr.O IflOr&AO

used by RESRAD
.diffe~rent. from.u~ser.i~nput)

AAAA .AAArAAAAAAAAAA

Parameter

RAD_SHAPE( 1)
RADSHAPE( 2)
RADSHAPE( 3)
RADSHAPE( 4)
RADSHAPE( 5)
RAD.SHAPE( 6)
3RADSHAPE( 7)
RADSHAPE( 8)
RADSHAPE( 9)
RADSHAPE(10)
RADSHAPE(11)
RADSHAPE(12)

3 FRACA( 1)
FRACA( 2)
FRACA( 3)

3 FRACA( 4)
3 FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(IO)
FRACA(11)
FRACA(12)

DIET(I)
DIET(2)
DIET(3)
DIET(4)
DIET(5)

3 DIET(6)
SOIL

' DWI
FDW
FHHW
FLW
FIRW
FR9
PFPLANT
FMEAT
FMILK

LFI5
LFI6
LWI5SLWlI6

3 LSI

Parameter
Name

MLFD3DM

DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
Yv(2)
Yv(3)
TE(1)

3 TE(2)
' TE(3)
3 TIV(1)

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

C12WTR
"C12CZ

CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5

3 STOtT(1)
STORLT(2)
STORLT(3)
STORST (4)
STOLT(5)
STOLT(6)CTflR T(7"1

used by RESRAD
different from user input)

tBARTLETT
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STOR Surface water 1.00OE+00 1.OOOE+00 a STORT(8)

STOR ' Livestock fodder 4.500E+01 4.5E1 --- STORT(9)

R021 Thickness of building foundation (m) I not used 1.S00E-Ol FLOOR1

R021 Bulk density of building foundation (g/cm**3) 3 not used 2.400E+00 a 3 DENSFL

R021 Total porosity of the cover material 3 not used 4.000E-O1 a 3 TPCV

R021 a Total porosity of the building foundation 3 not used 3 a __- TPFL

1RESRAD, version 6.5 Tý, Limit = 30 days 11/26/2011 12:36 Page 8
Summary HB soil DCGL.Am241
File C:\RESRADFAMILY\RESRAD\6.S\USERFILES\AM241LDCGL\HB SOIL DCGL.AM241.RAD

Site-Specific Parameter Summary (continued)
0 1 User u ffUsed by RESRAD Parameter

Menu Parameter 3 Input Default : (If different from user input) I Name
.................. ......... . . . . . . . . . . . -a A... .... ... .... ... ....... .... ... A.A....Aa . .. e . ..u ,.A . ..A.A ...A A ..

R021 volumetric water content of the cover material not used S.OOOE-02 a --- PH20CV

R021 Volumetric water content of the foundation not used 3.OOOE-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.OOOE-06 a a-DIFCZ

R021 Radon vertical dimension of mixing (m) not used a 2.OOOE+O0 HMIX

R021 Average building air exchange rate (1/hr) not used ,SOOQE-01 I --- REXG

R021 Height of the building (room) (m) not used 2.5OOE+00 --- HRM

R021 Building interior area factor not used 0.OOOE+00 a --- FAI

R021 Building depth below ground surface (m) not used a~I.0OOE+00 3 --- DMFL

R021 Emanating power of Rn-222 gas not used a 2.500E-01 I --- EMANA(1)

R021 Emanating power of Rn-220 gas not used a 1.5QQE-Ol 3 --- EMANA(2)

TITL I Number of graphical time points 32 a -- NPTS

TITL Maximum number of integration points for dose 17 --- --- LYMAX

TITL 3 Maximum number of integration points for risk 1 i 3 --- --- KYMAX

Summary of Pathway Selections

PathwayUser Selection
,, ...u.. .... ... ..... .. . . ........ ...

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

IRESRAD, version 6.5 Tx Limit = 30 days 11/26/2011 12:36 Page 9
Summary : HB soil DCGLAm241
File : C:\RESRAOFAMILY\RESRAD\6.5\USERFILES\A4241LDCGL\HB SOIL DCGLAM241.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pci/g

Area: 30000.00 square meters Am-241 1.OOOE+OO
Thickness: 2.67 meters

Cover Depth: 0.00 meters

IRESRAD, version 6.5 Tx< Limit = 30 days 11/26/2011 12:36 Page 1

Probabilistic results summary : HB soil DCGLAm241
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\AM241LDCGL\HB SOIL DCGLAM241.RAD
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Probabilistic results summanry : HB soil DCGL_Am241
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\Am241LDCGL\HB SOIL DCGLAM241.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 .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
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12 DWIBWT TRIANGULAR 6 10 30

13 Uw UNIFORM 1173 1973

14 H(1) UNIFORM 0 8.08
1s DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .827

16 TPUZ(1) BOUNDED NORMAL .41 .09 .1319
17 EPUZ(1) BOUNDED NORMAL .315 .0905 .0349

18 HCUZ(1) BOUNDED LOGNORMAL-N 1.36 2.17 .00478
19 BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323 2.08

20 MLINH CONTINUOUS LINEAR 8 0 0

.00003 .8119 .00004 .9495 .00006 .9937 .000076 .9983 .0001
21 SHF3 UNIFORM .15 .95

22 SHF1 BOUNDED LOGNORMAL-N -1.3 .59 .044

23 DM TRIANGULAR 0 .15 .6

24 Yv(1) TRUNCATED LOGNORMAL-N .56 .48 .001

25 WLAM TRIANGULAR 5.1 18 84

26 RWET(2) TRIANGULAR .06 .67 .95
27 DCACTC(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001

28 DCACTU1(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001

29 DCACTS(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .001

30 DCACTC(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .001
31 DCACTU1(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .001

32 DCACTS(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .001
33 DCACTC(3) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

34 DCACTU1(3) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

35 DCACTS(3) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

36 DCACTC(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

37 DCACTU1(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

38 DCACTS(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

39 BRTF(9S,2) TRUNCATED LOGNORMAL-N -9.9 .2 .001

40 BRTF(9S,3) TRUNCATED LOGNORMAL-N -13.12 .7 .001

41 BBIO(95,1) LOGNORMAL-N 3.4 1.1
42 BRTF(93,1) TRUNCATED LOGNORMAL-N -3.91 .9 .001

43 BRTF(93,2) TRUNCATED LOGNORMAL-N -6.91 .7 .001

44 BRTF(93,3) TRUNCATED LOGNORMAL-N -11.51 .7 .001

45 BBIO(93,1) LOGNORMAL-N 3.4 1.1

46 BRTF(90,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001

47 BRTF(90,2) TRUNCATED LOGNORMAL-N -9.21 1 .001

48 BRTF(90,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001
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Probabilistic results summary : HB soil DCGLAm241
File : C:\RESRADFANILY\RESRAD\6.5\USERFILES\AM241LDCGL\HB SOIL DCGL.AM241.RAD

2.3
.6881
.594
3190
15.3
.000008

1

1

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999
.999
.999
.999
.999

.999.999

.999

.999

.999

.999

.0151 .000016 .1365

Probabilistic Input (cont.)

Number Name Distribution Parameters

49 BBIO(90,1) LOGNORMAL-N 4.6 1.1
so BRTF(92,1) TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999

51 BRTF(92,2) TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999

52 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

53 BBio(92 1) LOGNORMAL-N 2.3 1.1
fitlitt liflillittilffittitfif ftftflifillifftlifliti liitifiiilfflififilltlifilifffiffififffi
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Probabilistic results summary : HB soil DCGLAm241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\AM241LDCGL\HB SOIL DCGL.AM241.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.OOOE+00 9.682E-01
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C-14 Results:

IRESRAD, Version 6.5 Tc Limit = 30 days 11/26/2011 14:02 Page 1
Summary : HB soil DCGLC14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD
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Summary : HB soil DCGLC14
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\C14JDCGL\HB SOIL DCGL_C14-1.RAD

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

0 3 3 Current 3 Base Parameter
Menu' Parameter value# I Case* ' Name

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-I C-14 (Source: FGR 12) 1.345E-05 1.345E-05 DCF1( 1)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-I C-14(p) (Class: ORGANIC) 2.090E-06 2.090E-06 DCF2( 1)

B-i C-14(g) (Class: CO2) 2.350E-08 2.350E-08 C14GInhDCF

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 C-14 2.090E-06 2.090E-06 DCF3( 1)

D-34 Food transfer factors:
D-34 C-14 , plant/soil concentration ratio, dimensionless 5.500E+00 5.500E+00 RTF( 1,1)
D-34 C-14 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.100E-02 3.100E-02 RTF( 1,2)
D-34 C-14 milk/livestock-intake ratio, (pCi/L)/(pci/d) 1.200E-02 1.200E-02 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 C-14 , fish 5.000E+04 5.OOOE+04 BIOFAC( 1,1)
D-5 C-14 crustacea and mollusks 9.100E+03 I 9.100E+03 3 BIOFAC( 1 2)

#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_C14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD

0
Menu Parameter

ROll Area of contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
ROll Fraction of contamination that is submer
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
RO11 3 Time since placement of material Cyr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)
ROll Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pCi/L):

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
ROl3 Irrigation mode
ROl3 Runoff coefficient
R013 watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity

Site-Specific Parameter Summary
. user 3 3 used by RESRAD Parameter
3. input 3, Default 3.(If different from user input) Name

3.000E+04 1.00E6+04 •--- AREA
2.670E+00 2.000E+00 ' --- THICKO

ged O.OOOE+00 O.000E+00 -3- SUBMFRACT1.950E+02 1.O00E+02 I --- LCZPAQ
2.500E+01 3.OO0E+O1 --- BRDL
O.O00E+OO 'O.O0E+O0 --- TI
1.000E+00 1.O00E+O0 -3- T( 2)
3.O0OE+00 3.000E+00 --- T( 3)
1.OOOE+01 3 1.OO0E+01 --- T( 4)
3.000E+01 3.OOOE+0l --- T( 5)
1.OOOEO+02 1.OOE+2 --- T( 6)
33.OOOE+02 I.00E+2 --- T( 7)
1.OOOE+03 '1.000+ --- T( 8)
not used 0.O000E+00 --- T( 9)
not used 0.OO0E+O0 --- T(10)

C-14 1.OOOE+00 O.000E+00 --- SI(1)
C-14 not used O.000E+O0 --- WI( 1)

SO.O00E+0O0 O.OOE+O0 --- COVERO
not used 1.500E+00 --- DENSCV
not used 1.000E-03 I --- VCv

3 1.564E+00 1.500E+00 --- DENSCZ
2.200E-03 1.OOOE-03 --- VCZ
4.100E-01 4.000E-01 --- TPCZ
9.500E-02 2.000E-01 --- FCCZ

(m/yr) 3.900E+00 1.000E+01 --- HCCZ
5.600E+00 5.300E+00 --- BCZ
3.040E+00 2.0OOE+00 --- WIND
not used 8.000E+00 --- HUMID
6.250E-01 5.O00E-01 --- EVAPTR
9.100E-01 3 1.000E+00 3 --- PRECIP
5.600E-01 2.000E-01 --- RI
overhead overhead --- IITCH
5.O00E-01 2.000E-01 --- RUNOFF

(m**2) 2.520E+07 1.000E+06 3 --- WAREA
1.OOOE-03 1.006E-03 --- EPS

1.510E+00 1.500E+00 --- DENSAQ
4.300E-01 4.000E-01 --- TPSZ
3.420E-01 2.000E-01 --- EPSZ
8.800E-02 2.OOOE-01 --- FCSZ

iAA
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R014 I Saturated zone hydraulic conductivity (m/yr) 2.880E+01 1.OOOE+02 --- HCSZ

R014 3 Saturated zone hydraulic gradient 2.OOOE-03 2 2.OOOE-02 --- HGWT

R014 3 Saturated zone b parameter 7.100E+00 3 5.300E+00 --- BSZ

R014 3 Water table drop rate (m/yr) S 1.OOOE-03 I 1.000E-03 -a-VW-

R014 a well pump intake depth (m below water table) 1.0O0E+01 a 1.000E+01 --- DWIBWT

R014 I Model: Nondispersion (ND) or Mass-Balance (MB) 3 NO a NO --- MODEL

R014 3 well pumping rate (m**3/yr) s 1.573E+03 I 2.500E+02 --- UW
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Summary : HB soil DCGL_C14
File : C:\RESRADFAMILY\RESRAD\6.5\uSERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD

Site-Specific Parameter Summary (continued)
0 a 1 User ffUsed by RESRAD Parameter

menu Parameter a Input 3Default a (If different from user input) NameM ~ ~ ~~u .... .. ... . .. . .. . .. . .. ... . .. . .. . . .... .. .............................. ..... .......... ......... ...... .......... ..............

R015 Number of unsaturated zone strata 1 1 --- 3 NS

R015 Unsat. zone 1, thickness (m) a 4.040E+00 4.000E+00 ~-- H(1)

R015 Unsat. zone 1, soil density (g/cm**3) a 1.564E+00 a 1.500E+00 -- DENSUZ(1)

R015 Unsat. zone 1, total porosity 4.100E-01 a 4.000E-01 --- TPUZ(1)

R015 Unsat. zone 1, effective porosity I 3.150E-01 2.000E-01 3 EPUZ(1)

RO15 Unsat. zone 1, field capacity a 9.500E-02 a 2.0OOE-01 a FCUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 5.600E+00 a 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.00OE+01 a HCUZ(1)

R016 Distribution coefficients for C-14
R016 a Contaminated zone (cm**3/g) 1.100E+01 0.000E+00 a DCNUCC( 1)

R016 a unsaturated zone 1 (cm**3/g) a 1.100E+01 a 0.000E+0O a-DCNUCU( 1,1)

RO6I Saturated zone (cm**3/g) a 1.10OE+01 0.000E+00 a-aDCNUCS( 1)

R016 Leach rate (/yr) a 0.000E+00 0.000E+00 a 8.124E-03 a ALEACH( 1)

R016 a Solubility constant O.000E+00 0.000E+00 a not used SOLUBK( 1)

R017 a Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 --- INHALR

R017 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04 a-a MLINH

R017 a Exposure duration a 3.000E+01 a 3.O0OE+01 --- ED

ROl7 a Shielding factor, inhalation 5.500E-01 a 4.000E-01 --- SHF3

R017 shielding factor, external gamma 2.725E-01 7.000E-01 a-a SHF1

R017 a Fraction of time spent indoors I 6.571E-01 5.00OE-01 a-FIND

R017 a Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01 a-a FOTD

R017 3 Shape factor flag, external gamma 1.000E+00 1.0O0E+00 >0 shows circular AREA. FS

R017 I Radii of shape factor array (used if FS -1):
R017 a Outer annular radius (m), ring 1: a not used 5.O00E+01 --- RADSHAPE( 1)

R017 I Outer annular radius (m), ring 2: not used a 7.071E+01 a RAD.SHAPE( 2)

R017 a Outer annular radius (m), ring 3: not used a 0.0006+00 --- RAD.SHAPE( 3)

R017 a Outer annular radius (m), ring 4: a not used 0.000E+0O --- RAD.SHAPE( 4)

R017 a Outer annular radius (m), ring 5: not used a 0.O00E+00 a RAD.SHAPE( 5)

R017 Outer annular radius (m), ring 6: ' not used a 0.000E+00 --- RADSHAPE( 6)

R017 Outer annular radius (m), ring 7: a not used a 0.000E+00 --- RADSHAPE( 7)

R017 Outer annular radius (m), ring 8: a not used a 0.O00E+00 --- RAD.SHAPE( 8)

R017 Outer annular radius (m), ring 9: not used 0.000E+OO a RAD.SHAPE( 9)

R017 Outer annular radius (m), ring 10: a not used a 0.000E+00 a 3 RAD.SHAPE(10)

R017 Outer annular radius (m), ring 11: a not used a 0.O00E+00 --3 RAD.SHAPE(11)

R017 Outer annular radius (m), ring 12: a not used a 0.000E+00 a RAD.SHAPE(12)
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Summary : HB soil DCGLC14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14.DCGL\HB SOIL DCGLC14-1.RAD

Site-Specif
0

Menu aParameter

R017 Fractions of annular areas within AREA:
R017 Ring 1
ROll Ring 2
R017 Ring 3
R017 Ring 4
R017 a Ring 5
R017 a Ring 6
R017 Ring 7
R017 a Ring 8
R017 3 Ring 9
R017 Ring 10
R017 Ring 11
R017 Ring 12

R018 a Fruits, vegetables and grain consumption (kg/y

R018 a Leafy vegetable consumption (kg/yr)
R018 a Milk consumption (L/yr)
R018 a Meat and poultry consumption (kg/yr)
R018 a Fish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
R018 a Soil ingestion rate (g/yr)
R018 a Drinking water intake (L/yr)
R018 3 Contamination fraction of drinking water
RO18 a Contamination fraction of household water
R018 a Contamination fraction of livestock water
RO18 a Contamination fraction of irrigation water
R018 a Contamination fraction of aquatic food
R018 Contamination fraction of plant food
R018 a Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 3 Livestock water intake for meat (L/day)
R019 a Livestock water intake for milk (L/day)
R019 Livestock soil intake (kg/day)
R019 a Mass loading for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
R019 a Depth of roots (m)
R019 Drinking water fraction from ground water
R019* Household water fraction from ground water
R019 a Livestock water fraction from ground water
R019 a Irrigation fraction from groun water

R19B Wet weight crop yield for Non-Leafy (kg/m**2)
R19B Wet weight crop yield for Leafy (kg/m**2)
R19B Wet weight crop yield for Fodder (kg/m**2)
R19B Growing Season for Non-Leafy (years)
R19B Growing Season for Leafy (years)

(fB6ARTLETT

ic Parameter Summary (continued)
User a a
Input Default .:(f

not used 1.000E+00

not used 2.732E-01
not used .0000E+0a
not used 0.000E+00
not used a 0.OOOE+00
not used 0.OOOE+00
not used 0.000+00a

a not used 0.OO0E+OO
not used 0.O000E+00

* not used 0.000E+00
not used a O.OOOE+00

a not used O.OOOE+00

r) a 1.120E+02 a 1.600E+02
2.140E+01 1.400E+01

a 2.330E+02 9.200E+01
6.510E+01 6.300E+01 a

a 2.060E+01 a 5.400E+00
a 9.00OE-01 a 9.000E-01
a 1.826E+01 a 3.650E+01
a 4.785E+02 a 5.100E+02

1.000E+00 1.00OE+00
not used a 1.OOOE+00 a

* 1.0006E+00 1.000E+00
a 1.000E+00 a 1.000E+00
a 1.0006E+0 5.000E-01 a

a I.O006±00 '--1
1.0OOE+OO '-1
1.000E+00 :-1

2.710E+01 I 6.800E+01
6.320E+01 a 5.500E+01
5.060E+01 a 5.000E+01
6.000E+01 a 1.600E+02

a 5.000E-01 a 5.000E-01
a 4.000E-04 I 1.000E-04
a 2.300E-01 a 1.500E-01
a 1.220E+00 9.000E-01

1.000E+00 a 1.000E+00
a not used a 1.000E+00
a 1.O00E+00 a 1.O00E+O0
* 1.000E+00 1.0006E+0

1.750E+00 7.000E-01
2.889E+00 1.500E+00 a
1.887E+00 1.100E+00
2.460E-01 a 1.700E-01 a

a 1.230E-1 3 2 .S00E-01 a

used by RESRAD
different from user input)aX ..XX ra ..SXAA _A.AAAAA ..

Parameter
S Name

FRACA( 1)

a FRACA( 2)

FRACA( 3)
FRACA( 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(11)
FRACA(12)

DIET(1)

DIET(2)
DIET(3)
DIET(4)

DIET(S)
DIET(6)

a SOIL
DWl
FDW
FHHW

a FLW
a FIRW
a FR9

FPLANT
FMEAT

FMILK

LFI5
a LFI6
a LWIS
a LWI6
a LSI
a MLFD
a DM

3 DROOT
a FGWDW
I FGWHH
I FGWLW
a FGWIR

a YV(1)
a Yv(2)

3YV(3)
a TE(1)

3 TF 0)
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R19B C Growing Season for Fodder (years) 8.200E-02 I 8.OOOE-02 -- TE(3)
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Summary : HB soil DCGL_C14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD

Site-Specific Parameter Summary (continued)

0 3 User S a used by RESRAD 3 Parameter

Menu 3 Parameter Inpu...'...aDefault (if different from user inpqut) Name

R19B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 --- TIV(1)

R19e Translocation Factor for Leafy 1.O00E+00 1.000E+00 a-a TIv(2)

RI9B Translocation Factor for Fodder 1.OooE+O0 I.000E+00 --- TIV(3)

Ri9e Dry Foliar Interception Fraction for Non-Leafy a 3.SOOE-01 a 2.500E-01 --- RDRY(1)

R19i a Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

R19i Dry Foliar Interception Fraction for Fodder a 3.50OE-01 a 2.500E-01 a 3 RDRY(3)

RI9B wet Foliar Interception Fraction for Non-Leafy a 3.SOOE-01 2.500E-01 --- RWET(1)

RI9B wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 --- RWET(2)

R19B wet Foliar Interception Fraction for Fodder 3.500E-01 a 2.500E-01 a-- RWET(3)

R19B a weathering Removal Constant for vegetation a 3.300E+01 3 2.OOOE+01 a WLAM

C14 C-12 concentration in water (g/cm**3) a 2.OOOE-05 2.OOOE-05 a-a C12WTR

C14 C-12 concentration in contaminated soil (g/g) 3.000E-02 3.OOOE-02 --- c12CZ

C14 Fraction of vegetation carbon from soil 2.000E-02 2.000E-02 a-a CSOIL

C14 a Fraction of vegetation carbon from air a 9.800E-01 a 9.800E-01 CAIR

C14 a C-14 evasion layer thickness in soil (m) a 4.270E-01 a 3.OOOE-01 --- DMC

C14 a C-14 evasion flux rate from soil (1/sec) a 7.000E-07 7.OOOE-07 --- EVSN

C14 a C-12 evasion flux rate from soil (1/sec) a 1.0006-10 1,00E-_10 a- REVSN

C14 a Fraction of grain in beef cattle feed a 2.SooE-01 a 8.OOOE-01 a-AVFG4

C14 a Fraction of grain in milk cow feed a 1.000E-01 a 2.OQOE-01 a-a AVFGS

STOR a Storage times of contaminated foodstuffs (days): a a

STOR a Fruits, non-leafy vegetables, and grain a 1.400E+01 a 1.400E+01 a-a STORT(1)

STOR a Leafy vegetables a 1.00OE+00 1.OOOE+00 a-a STORT(2)

STOR Milk 1.000E+00 1.OOOE+00 -STOa T(3)

STOR Meat and poultry 2.000E+01 a 2.000E+01 --- STORT(4)

STOR a Fish a 7.000E+00 a 7.OOOE+00 aSTORT(5)

STOR a Crustacea and mollusks 7.000E+00 a 7.OOOE+00 a-STORST(6)

STOR a Well water a 1.OOOE+00 1.OOOE+00 a-a STOLT(7)

STOR Surface water 1.000I+00 1.OOOE+00 a SEORL-T(8)

STOR a Livestock fodder a 4.500E+01 a 4.500E+01 a-STOET(9)

R021 Thickness of buildino foundation (m) a not used a 1.500E-01 --- FLOOR1

R021 Bulk density of buil aing foundation (g/cm**3) not used a 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used a 4.000E-01 a TPCV

R021 Total porosity of the building foundation not used a 1.000E-01 --- TPFL

R021 volumetric water content of the cover material not used a 5.000E-02 --- PH2OCV

R021 volumetric water content of the foundation not used a 3.000E-02 a PH2OFL

R021 Diffusion coefficient for radon gas (m/set): a

R021 a in cover material not used a 2.000E-06 a DIFCV

R021 a in foundation material not used 3.000E-07 a DIFFL

R021 a in contaminated zone soil not used a 2.000E-06 a DIFCZ

R021 a Radon vertical dimension of mixing (m) not used a 2.000E+00 aHMIX

R021 a Average building air exchange rate (1/hr) not used a S.000E-01 --- REXG

R021 a Height of the building (room) (m) not used 2.500E+00 a-HRM

R021 Building interior area factor not used 0.000E+00 --- FAI

R021 Building depth below ground surface (mi) not used 3-1.0 0 0E+00 a DMFL

R021 a Emanating power of Rn-222 gas not used a 2.500E-01 aEMANA(1)

R021 Emanating power of Rn-220 gas not used a 1.500E-01 --- EMANA(2)

TITL a Number of graphical time points 32 a - NPTS
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Summary : HB soil DCGL_C14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C1l4DCGL\HB SOIL DCGLC14-1.RAD

Site-Specific Parameter Summary (continued)
0 3 user a used by RESRAD Parameter

Menu a. Parameter a .. Input .Default (I•. f different from user input) Name

TITL Maximum number of integration points for dose 17 a a a LYMAX

TITL a Maximum number of integration points for risk k 1 ... aa KYMAX

Summary of Pathway selections

.Pathway a user Selection
X........... l. ...... ............

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

1RESRAD, Version 6.5 T.' Limit = 30 days 11/26/2011 14:02 Page 8

Summary : HB soil DCGLC14
File : C:\RESRADSFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 30000.00 square meters C-14 1.000E+00
Thickness: 2.67 meters

Cover Depth: 0.00 meters

IRESRAD, Version 6.5 Tv Limit = 30 days 11/26/2011 14:02 Page 1

Probabilistic results summary : HB soil DCGL_C14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.RAD

Table of Contents
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Probabilistic results summary : HB soil DCGLC14
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLSC14-1.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30
31
32
33

ftttt3

Name Distribution
DENSCZ BOUNDED NORMAL
DPCZ BOUNDED NORMAL
HCCZ BOUNDED LOGNORMAL-N
BCZ BOUNDED LOGNORPAL-N
EVAPTR UNIFORM
RI UNIFORM
DENSAQ BOUNDED NORMAL
TPSZ BOUNDED NORMAL
EPSZ BOUNDED NORMAL
ECSZ BOUNDED LOGNORMAL-N
BSZ BOUNDED LOGNORMAL-N
DWlBWT TRIANGULAR

UW UNIFORM
H(1) UNIFORM
DENSUZ(1) BOUNDED NORMAL
TPUZ(1) BOUNDED NORMAL
EPUZ(1) BOUNDED NORMAL
HCUZ(1) BOUNDED LOGNORMAL-N
BUZ(1) BOUNDED LOGNORMAL-N
MLINR CONTINUOUS LINEAR

.8119 .00004 .9495 .00006 .9937
SHF3 UNIFORM
SHF1 BOUNDED LOGNORMAL-N
DM TRIANGULAR

Yv(1) TRUNCATED LOGNORMAL-N
WLAM TRIANGULAR
RWET(2) TRIANGULAR
DCACTC(1) TRUNCATED LOGNORMAL-N
DCACTUC(1) TRUNCATED LOGNORMAL-N
DCACTS(1) TRUNCATED LOGNORMAL-N
BRTF(6,1) TRUNCATED LOGNORMAL-N
BRTF(6,2) TRUNCATED LOGNORMAL-N
BRTF(6,3) TRUNCATED LOGNORMAL-N

BBIO(6 1) LOGNORMAL-Ntftiftt ilititttitffft ttffftt fttttttttttMt

Parameters

1.5635 .2385 .827 2.3
.41 .09 .1319 .6881
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
.5 .75
.36 .76
1.5105 .1855 .937 2.084
.43 .0699 .214 .646
.342 .0705 .124 .56
.362 1.59 .0106 195
1.96 .265 3.02 15.5
6 10 30
1173 1973
0 8.08
1.5635 .2385 .827 2.3
.41 .09 .1319 .6881
.315 .0905 .0349 .594
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
8 0 0 .000008 .0151 .000016 .1365

.000076 .9983 .0001 1
.15 .95
-1.3 .59 .044 1
0 .15 .6
.56 .48 .001 .999
5.1 18 84
.06 .67 .95
2.4 3.22 .001 .999
2.4 3.22 .001 .999
2.4 3.22 .001 .999
-. 36 .9 .001 .999
-4.47 1 .001 .999
-4.4 .9 .001 .999
10.8 1.1
ftttItttIt ttt±±t± t1±tittit±3ftttf t

IRESRAD, Version 6.5 T- Limit = 30 days 11/26/2011 14:02 Page 20
Probabilistic results summary : HB soil DCGLCI4
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\C14_DCGL\HB SOIL DCGLC14-1.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 O.OOOE+00 3.968E+00
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Cm-243 Results:

1RESRAD, version 6.5 T- Limit = 30 days 11/28/2011 09:51 Page 1

Summary HB soil DCGL_Cm243
File C:\RESRA0DFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HR SOIL DCGOL.CM243.RAD
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Summary :rB soil DCOLs1m243
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CM243 DCGL\HB SOIL DCGL_CM243.RAD

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

O 33Crrent 3 Base 3Parameter

menu 3 Parameter value# a Case*m Nam

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1I AC-227 (Source: FGR 12) 4.951E-04 4.951E-04 DCF1( 1)

A-i Am-243 (Source: FOR 12) 31.420E-O1 a1.420E-01 DCP1( 2)

A-1 Bi-211 (Source: FGR 12) 12559E-01 2.559E-01 DCF1( 3)

A-1 Cm-243 (Source: FGR 12) 5.829E-01 5.829E-01 IDCF( 4)
A-1 Fr-223 (Source: FGR 12) 1.980E-01 1.980E-01 DCF1( 5)

A-1 Np-239 (Source: FGR 12) 7.529E-01 7.529E-01 DCFi( 6)

A-1 Pa-231 (Source: FGR 12) 1.906E-0i 1.906E-01 DCF1( 7)

A-1 Pb-211 (Source: FGR 12) 3 .064E-01 3.064E-01 DCF1( 8)

A-I Po-211 (Source: FGR 12) 4.764E-02 4.764E-02 DCF1( 9)

A-1 Po-215 (Source: FGR 12) 1.016E-03 1.016E-03 DCFI( 10)

A-1 Pu-239 (Source: FGR 12) 2.952E-04 2.952E-04 a DCFi( 11)

A-1 Ra-223 (Source: FGR 12) 6.034E-01 6.034E-01 DCF1( 12)

A-1 Rn-219 (Source: FGR 12) 3.083E-01 3.083E-01 DCFi( 13)
A-i Th-227 (Source: FGR 12) S.212E-01 5.212E-01 DCF1( 14)

A-i Th-231 (Source: FGR 12) 3.643E-02 3.643E-02 DCFI( 15)

A-I Tl-207 (Source: FGR 12) 1.980E-02 I i.980E-02 DCF1( 16)

A-1 u-235 (Source: FGR 12) 7.211E-01 7.211E-01 DCFi( 17)

B-i Dose conversion factors for inhalation, mrem/pCi:
B-i AC-227+D 6.724E+00 6.700E+00 DCF2( 1)

B-i Am-243+D 4.400E-01 '4.400E-0i DCF2( 2)

B-1 Cm-243 3.070E-01 3.070E-01 DCF2( 3)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 5)
B-I Pu-239 4.290E-01 4.290E-00 DCF2( 6)

B-1 u-235+D 1.230E-01 1.230E-01 DCF2( 7)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 AC-227+D 1.480E-02 I1.410E-02 DCF3( 1)

D-1 I Am-243+D 33.623E-03 I3.620E-03 'DCF3( 2)

D-1 Cm-243 32.510E-03 2.510E-03 DCF3( 3)

D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 5)

D-1 Pu-239 3 3.540E-03 13.540-03 DCF3( 6)

D-1 u-235+D 2.673E-04 I 2.660E-04 DCF3( 7)

D-34 Food transfer factors: 3

D-34 3 AC-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)

D-34 3Ac-227+D , ee f/livestock-intake ratio, (pci/kg)/(pCi/d) 32.0OE0DB-O 2.00E05-OS RTF( 1,2)

D-34 AC-227+D milk/livestock-intake ratio, (pCi/L) /(pci/d) 2.OOOE-05 2.000E-OS RTF( 1,3)

D-34 3
D-34 Am-243+D ,lant/soil concentration ratio, dimensionless 1.830E-03 1.0005-03 3 RTF( 2.1)

D-34 Am-243+D , eef/laivestock-intake ratio, (pCi/kg)/(pCi/d) .OOOE-0S 1.000E-03 RTF( 2,2)

D-34 Am-243+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-06 2.000E-06 RTF( 2,3)

D-34 3 3 3

D-34 Cm-243 ,lant/soil concentration ratio, dimensionless i.830E-03 1.0005-03 RTF( 3,1)

D-34 Cm-243 , eef/laivestock-intake ratio, (pci/k)/(pci/d) 2.OOOE-0S 2.O00E-05 RTF( 3,2)

D-34 Cm-243 milk/livestock-intake ratio, (pCi/kg/(pci/d) 2.OOOE-06 2.OOOE-06 RTF( 3,3)

D-343
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Summary : HB soil DCGL-Cm243
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

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

0 current ' *Base Parameter
menu 'sParameter value# Case Nam

D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 5,1)
D-34 3 Pa-231 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) S.O00E-03 5.OOO-03 RTF( 5,2)

D-34 Pa-231 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.OOOE-06 RTF( 5,3)

D-343
D-34 Pu-239 , plant/soil concentration ratio, dimensionless 1.830E-03 1.OOOE-03 RTF( 6,1)

D-34 Pu-239 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 6,2)

D-34 Pu-239 milk/livestock-intake ratio, (pCi/L /(pCi/d) 1.OOOE-06 1.000E-06 RTF( 6,3)

D-34 3
D-34 3 U-235+0 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 7,1)

D-34 3 u-235+D beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3.400E-04 3.400E-04 RTF( 7,2)

D-34 U-235+D milk/livestock-intake ratio, (pci/L) /(pCi/d) 6.000E-04 6.000E-04 RTF( 7,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ac-227+D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1)
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D-5 AC-227+D crustacea and mollusks 1.O00E+03 1.000E+03 BIOFAC( 1,2)
D-5
D-5 Am-243+D fish 3.000E+01 3.000E+O1 BIOFAC( 2,1)
D-5 Am-243+D crustacea and mollusks 1.O00E+03 1.OOOE+03 BIOFAC( 2,2)
D-5
D-5 Cm-243 fish 3.0OOE+O1 3.OOOE+01 BIOFAC( 3,1)
D-5 Cm-243 crustacea and mollusks 1.OOOE+03 l.OOOE+03 BIOFAC( 3,2)
D-5I
D-5 Pa-231 , fish 1.OOOE+01 1.OOOE+01 BIOFAC( 5,1)
D-5 Pa-231 , crustacea and mol.lusks 1.100E+02 1.100E+02 BIOFAC( 5,2)

D-5
D-5 Pu-239 , fish 3.000E+01 3.OOOE+01 BIOFAC( 6,1)
D-5 Pu-239 , crustacea and mollusks 1.000E+02 1.OOOE+02 BIOFAC( 6,2)
D-53
D-5 u-235+D , fish 1.000E+Ol 1.000E+Oi BIOFAC( 7,1)
D-5 u-235+Dc .crustacea and mollusks 6.00OE+03 6.000tE+Oi 3BIOFAC( 7 2)

#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.

IRESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 09:51 Page 4
Summary :-HB soil DCGLCm243
File C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

0
Menu .Para eter

R011 Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
R011 Fraction of contamination that is submer
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)
R011 Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pCi/L):

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 I Contaminated zone hydraulic conductivity
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode

R013 Runoff coefficient
ROl3 watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
RO14 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m
R014 Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 water table drop rate (m/yr)
R014 well pump intake depth (m below water ta
R014 Model: Nondispersion (ND) or Mass-Balanc
R014 well pumping rate (m**3/yr)

Site-Specific Parameter Summary
User 3 Used by RESRAD Parameter

". Input 3.Default 3( If different from user input) Name

"3.0OE+04 1.OOOE+04 --- AREA

2.670E+00 2.OOOE+oO --- THICKO
ged O.000E+00 O.OOOE+00 --- SUBMFRACT1.950E+02 I 1.000E+02 --- LCZPAQ

2.500E+01 3.OOOE+01 --- BRDL
O.000E+OO O.OOOE±O0 --- TI
I.OOE+OO 3.OOOE+OO --- T( 2)
3.00OE+O0 3.OOOE+O0 --- T( 3)
1.000E+01 1.OOOE+01 --- T( 4)
3.OOOE+01 3.000E+O1 --- T( 5)
3.000E+02 1.OOOE+02 --- T( 6)
3.000E+02 3.OO0E+02 --- T( 7)
1.000E+03 .OOOE+03 --- T( 8)
not used O.OOOE+00 --- T( 9)
not used O.OO0E+OO --- T(IO)

Cm-243 1.OOOE+O0 O.000E+OO --- S1(3)
Cm-243 not used O.OOOE+OO --- wl( 3)

O.OOOE+OO O.OOOE+O0 --- COVERO
not used 1.500E+O0 --- 3 DENSCV

not used 1.OOOE-03 --- VCV
1.564E+00 1.500E+O0 --- DENSCZ
2.200E-03 1.OOOE-03 --- VCZ
4.100E-01 4.OOOE-01 --- TPCZ
9.500E-02 2.OOOE-01 --- FCCZ

(m/yr) 3.900E+00 1.000E+01 --- HCCZ
5.600E+00 5.300E+00 --- BCZ
3.040E+00 2.000E+O0 --- WIND
not used 8.000E+00 --- HUMID
6.250E-01 5.000E_-O --- EVAPTR
9.100E-01 1.000E+00 --- PRECIP
5.600E-01 2.OOOE-01 --- RI
overhead overhead --- IDITCH
5.000E-01 2.OOOE-0 --- RUNOFF

(m**2) 2.520E+07 1.OOOE+06 --- WAREA
1.O00E-03 1.OOOE-03 --- EPS

1.510E+00 1.500E+00 --- DENSAQ
4.300E-01 4.000E-01 --- TPSZ
3.420E-01 3 2.000E-01 --- EPSZ
8.800E-02 2.000E-01 --- FCSZ

/yr) 2.880E+01 1.000E+02 --- HCSZ
2.000E-03 2.000E-02 --- HGw-r

7.1OOE+00 5.300E+00 3-- BSZ
1.00OE-03 I1.O00E-03 --- WT

ble) I1.00E+01 1.000E+01 --- DWIBWT
e (MB) 

3
NO ND --- 

3
MODEL

1.573E+03 2.500E+02 --- UW

IRESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 09:51 Page 5
Summary : HB soil DCGLCm243
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

0 3
Menu P.aramet ...........

R015 ' Number of unsaturated zone strata
R015 3 Unsat. zone 1, thickness (m)
R015 ' Unsat. zone 1, soil density (g/cm**
R015 3 Unsat. zone 1, total porosity
ROS I Unsat. zone 1, effective porosity
RO15 I Unsat. zone 1, field capacity
R015 3 Unsat. zone 1, soil-specific b par
R015 Unsat. zone 1, hydraulic conductivi

R016 Distribution coefficients for Cm-2
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone I (cm*3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016
3 

Distribution coefficients for daugi
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daugi
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)

(eBARTLETT

Site-Specific Parameter Summary (continued)
User used by RESRAD Parameter
Input e Default 3.(If different from user input) 

3  
Name

i 1 --- NS
I 4.040E+00 I 4.000E+O0 --- H(I)

'3) 1.564E+00 1.500E+00 --- DENSUZ(1)
4.1OOE-01 4.000E-01 --- TPUZ(1)
3.150E-01 2.OOOE-Ol --- EPUZ(1)
9.5OOE-02 2.OOOE-01 --- FCUZ(1)

ameter 5.600E+00 5.300E+00 --- BUZ(1)
ity (m/yr) 3.900E+00 1.000E+O1 --- HCUZ(1)

43 
3

3 6.761E+03 '-1.O00E+00 3 --- DCNUCC( 3)
6.761E+03 '-I.OOOE+0O --- DCNUCU( 3,:
6.761E+03 '-1.0006+00 --- DCNUCS( 3)
O.O00E+O0 0.006E+00 1.349E-05 ALEACH( 3)
3OO00E+00 O.O006E+00 not used SOLUBK( 3)

hter AC-227
8.250E+02 2.000E+01 --- DCNUCC( 1)
8.250E+02 3 2.000E+01 --- DCNUCU( 1,:
8.250E+02 3 2.OOOE+01 --- DCNUCS( 1)
O.OOOE+00 O.OOOE+O0 1.105E-04 ALEACH( 1)
3O.00E+00 O.OOOE+00 not used SOLUBK( 1)

hter Am-243
1.445E+03 2.OOOE+01 --- DCNUCC( 2)
1.445E+03 2.000F+01 --- DCNUCU( 2.

5AA

1)

i)
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R016 Saturated zone (cm**3/g) 1.445E+03 2.000E+01 --- DCNUCS( 2)

R016 Leach rate (/yr) O.OOOE+O0 O.OOOE+00 6.309E-05 ALEACH( 2)

R016 Solubility constant O.00E+O0 O.OOOE+00 not used SOLUBK( 2)

R016 Distribution coefficients for daughter Pa-231
R016 Contaminated zone (cm**3/g) 3.860E+02 5.OOOE+O1 --- DCNUCC( 5)

R016 Unsaturated zone 1 (cm**3/g) 3.800E+02 5.OOOE+01 --- DCNUCU( 5,1)

R016 Saturated zone (cm**3/g) 3.800E+02 5.000E+01 --- DCNUCS( 5)

R016 Leach rate (/yr) O.OOOE+00 0.000E+00 2.398E-04 ALEACH( 5)

R016 Solubility constant O.OOOE+00 O.OOOE+00 not used SOLUBK( 5)

R016 Distribution coefficients for daughter Pu-239
R016 Contaminated zone (cm**3/g) 9.530E+02 2.000E+03 --- DCNUCC( 6)

R016 Unsaturated zone 1 (cm**3/g) 9.530E+02 2.000E+03 3 DCNUCU( 6.1)

RO16 Saturated zone (cm**3/g) 9.530E+02 2.OOOE+03 '-DCNUCS( 6)

R016 Leach rate (/yr) O.OOOE+0O0 0.000E+00 9.565E-05 ALEACH( 6)

R016 Solubility constant O.O00E+0O O.O00E+00 not used SOLUBK( 6)

RO16 Distribution coefficients for daughter u-235

R016 Contaminated zone (cm**3/g) 1.260E+02 5.000E+O1 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm**3/g) 1.260E+02 S.OOOE+01 --- 3 DCNUCU( 7,1)

R016 Saturated zone (cm**3/g) 1.260E+02 5.OOOE+01 --- DCNUCS( 7)

R016 Leach rate (/yr) O.O0E+O0 OO00E+00 7.224E-04 ALEACH( 7)

R016 Solubility constant O.O00E+O0 O.O00E+00 not used SOLURK( 7)
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Summary HB soil DCGLCm243
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLSCM243.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User 3 used by RESRAD 3 Parameter

Menu P arame••er .............. I nput 3 Default 3.(if different from user input) Name

R017 inhalation rate (m**3/yr) 8.400E+03 8.400E+03 --- INHALR

R017 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04 --- MLINH

R017 Exposure duration 3.OOOE+01 3.000E+01 --- ED

R017 Shielding factor, inhalation 5.500E-01 4.000E-01 --- SHF3

R017 Shielding factor, external gamma 3.980E-01 7.000E-01 3 SHF1

R017 Fraction of time spent indoors 6.571E-01 5.000E-01 --- FIND

R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01 3 FOTD

R017 Shape factor flag, external gamma 1.000E+00 1.000E+0O >0 shows circular AREA. FS

R017 Radii of shape factor array (used if FS = -1):
R017 Outer annular radius (m), ring 1 not used 5.000E+01 --- RADSHAPE( 1)

R017 Outer annular radius (m), ring 2: not used 7.071E+01 3 RADSHAPE( 2)

R017 Outer annular radius (m), ring 3 not used O.OOOE+00 --- RADSHAPE( 3)

R017 Outer annular radius (m), ring 4: not used 0.000E+00 --- RADSHAPE( 4)

R017 Outer annular radius (m), ring 5 not used 0.000E+00 --- RADSHAPE( 5)

R017 Outer annular radius (m), ring 6: not used O.000E+00 --- RADSHAPE( 6)

R017 Outer annular radius (m), ring 7 not used 0.00OE+00 1--- RADSHAPE( 7)

R017 Outer annular radius (m), ring 8: not used 0.000E+00 --- RADSHAPE( 8)

R017 Outer annular radius (m), ring 9: not used 0.000E+00 --- RADSHAPE( 9)

R017 Outer annular radius (m), ring 10: not used 3 O.OOOE+00 --- RADSHAPE(1O)

R017 outer annular radius (m), ring 11: not used O.OOOE+00 --- RADSHAPE(11)

R017 Outer annular radius (m), ring 12: not used O.OOOE+00 --- RADSHAPE(12)

R017 Fractions of annular areas within AREA: 3

R017 Ring 1 not used 1.000E+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 --- PRACA( 2)

R017 Ring 3 not used 0.00E+00 --- FRACA( 3)

R017 Ring 4 not used 0.000E+00 --- FRACA( 4)

R017 Ring 5 not used O.000E+00 --- FwACA( 5)

R017 Ring 6 not used 0.000E+00 --- FRACA( 6)

R017 Ring 7 not used 0.000E+00 - FRACA( 7)

R017 Ring 8 not used O.000E+00 '-FRACA( 8)

R017 Ring 9 not used 0,000E+00 FRACA( 9)

R017 Ring 10 not used O.000E+00 FRACA(10)

R017 Ring 11 not used 0.000E+00-- FRACA(11)

R017 3 Ring 12 not used 0.000E+00 FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 --- DIET(l)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01 3-- DIET(4)

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(S)

R018 Other seafood consumption (kg/yr) 9.000E-01 9.00aE-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02 --- DWI

R018 Contamination fraction of drinking water 31.00E+00 31,00E+00 --- FDW

R018 Contamination fraction of household water not used 31.0aE+00 --- FHHW

R018 Contamination fraction of livestock water 1.0E+00 I 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water 31.00E+00 1.000E+00 --- FIRW

R018 Contamination fraction of aquatic food 1.000E+00 5.000E-01 --- FR9

R018 Contamination fraction of plant food 31.0aE+00 -1 --- FPLANT
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Summary : HB soil DCGLCm243
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

Site-Specific Parameter Summary (continued)

0 User used by RESRAD Parameter

Menu 3 Parameter ........................................ I np.u. p . .... Default (If different from user input) ' Name

R018 Contamination fraction of meat 1.000E+00 3-1 --- FMEAT

R018w Contamination fraction of milk 1.0a0E+00 -1- FMILK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 3 6.800E+01 ,--- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) 5.060E+01 5.00E+01 --- LW15

R019 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02 --- LW16

R019 Livestock soil intake (kg/day) 5.000E-01 5.00aE-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04 --- MLFD

R019 Depth of soil mixing layer (i) 2.300E-01 IM.500E-a1 - DM

R019 Depth of roots (i) 1.220E+00 I9.0aE-01 --- DROOT

R019I Drinking water fraction from ground water 3 1.aa0E+O0 1.aaaE+O0 --- FGWDW

R019 Household water fraction from ground water not used I1.aoE+00 --- FGWHH

R019w Livestock water fraction from ground water 1.000E+00 1.0OaE+00 --- FGWLW

R019 Irrigation fraction from ground water 1.0a0E+00 1.0300E+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/M**2) 1.750E+00 7.000E-01 --- YV(1)

R19B Wet weight crop yield for Leafy (kg/m*
t

2) 2.889E+00 3 1.500E+00 --- Yv(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 ' 1.100E+00 --- Yv(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- TE(1)

R1aB Growinn Season for Leafy (vearsl 1.230E-01 2.SOOE-O1 --- TE(2)

t BARTLETT Page 43



Bartlett Engineering 
ENG-HB-003

Humboldt Bay Soil DCGLs Rev. 0

R19B Growing Season for Fodder (years) 8.200E-02 8.000E-02 -- TE(3)

R19B Translocation Factor for Non-Leafy 1.O00E-01 1.000E-01 a TIV(1)

R19B Translocation Factor for Leafy 1.O00E+00 1.000E+00 --- TIV(2)

R19B Translocation Factor for Fodder 1.O00E+00 1.O00E+00 a-TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 a-RDRY(1)

R19b Dry Foliar Interception Fraction for Leafy 3.500E-01 2.50OE-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 a 2.500E-01 3 --- RWET(1)

R19B wet Foliar Interception Fraction for Leafy 5.800E-01 a 2.500E-01 --- RWET(2)

RI9B Wet Foliar Interception Fraction for Fodder 3.500E-01 a 2.500E-01 --- RWET(3)

R19B weathering Removal Constant for Vegetation a 3.300E+01 2.000E+01 WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 a C-12 concentration in contaminated soil (g/g) not used 3.000-E02 3 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.OOOE-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 a CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.OOOE-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/set) not used 1.000E-1O a REVSN

C14 Fraction of grain in beef cattle feed not used 8.00OE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFGS

STOR Storage times of contaminated foodstuffs (days): 
a

STOR Fruits, non-leafy vegetables, and grain a 1.400E+01 1.400E+01 --- STORT(1)

STOR Leafy vegetables 1.000E+00 1.000E+00 aSTORT(2)

STOR Milk 1.000E+00 1.0OOE+00 --- STORT(3)

STOR a Meat and poultry 2.000E+01 2.OOOE+Oi --- STORT(4)

STOR Fish 7.000E+00 a 7.OOOE+00 --- STOILT(5)

STOR Crustacea and mollusks 7.OOOE+00 7.OOOE+0O -- STORT(6)
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Summary : HB soil DCGLCm243
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

Site-Specific Parameter Summary (continued)

0 3 . User 3 Used by RESRAD a Parameter

Menu Par Fameter .................... . . Input a Default 3.(If different..from user input) Name

STOR a Well water 1.000E+00 1.OOOE+00 --- STORT(7)

STOR Surface water 1.000E+00 1.OOOE+00 a-STORT(8)

STOR Livestock fodder 4.500E+01 4.5OOE+01 --- STORT(9)

R021 Thickness of building foundation (m) not used I.SOOE-01 a-FLOOR1

R021 Bulk density of building foundation (g/cm**3) not used a 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.OOOE-01 --- TPCV

R021 a Total porosity of the building foundation not used 1.000E-01 --- TPFL

RO21 volumetric water content of the cover material not used 5.000E-02 a Pa20CV

R021 volumetric water content of the foundation a not used 3.OOOE-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec): 3 a

R021 in cover material not used a 2.000E-06 a DIFa V

R021 in foundation material not used a 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.OOOE-06 a DIFCZ

R021 a Radon vertical dimension of mixing (m) not used a 2.000E+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used a 5.000E-01 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 a Bui d ding interior area factor not used a 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used a-1.OOOE+00 --- DMFL

R021 a Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 a Emanating power of Rn-220 gas a not used 1.500E-01 a-EMANA(2)

TITL Number of graphical time points 32 --..... NPTS

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

TITL a Maximum number of integration points for risk 1 a I KYMAX

Summary of Pathway Selections

.Pathay a user selection.. .. .. . e t... .. .. . ........

-- external gamma active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4 meat ingestion a active
5 milk ingestion active
6 aquatic foods active
7 -- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses a active

IRESRAD, version 6.5 T" Limit = 30 days 11/28/2011 09:51 Page 9

Summary : HB soil DCGL.Cm243
File : C:\RESRADFAMILY\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 1.00OE+0O

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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probabilistic results summary : HB soil DCGL_Cm243
File : C:\RESRADFAnILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

Table of Contents

Part VI: Uncertainty Analysis
ttIttflttfftitfitiftilitfifft

ORESRAD Uncertainty Analysis Results
Probabilistic Input .. ................................. 2
Total Dose .. .......................................... 4

Total Risk ... ......................................... 5
Dose vs Pathway: Ground External ................... 6
Dose vs Pathway: Inhalation (w/o Radon) .............. 7
Dose 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
Dose vs Pathway: Soil Ingestion ..................... 12
Dose vs Pathway: Water Ingestion .................... 13

WBARTLETT 
Page 44



Bartlett Engineering
Humboldt Bay Soil DCGLs

ENG-HB-003
Rev. 0

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.) ................ 17

Dose vs Pathway: Milk (water Dep.) ................ 18
Cumulative Probability Summary ....................... 19
summary of dose at graphical times, reptition 1 ... 20
Peak of the mean dose at graphical times ............. 21

Correlation and Regression coefficients (if any) ..... 22

IRESRAD, version 6.5 T" Limit = 30 days 11/28/2011 09:51 Page 2

Probabilistic results summary : HB soil DCGLCm243
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution Parameters

AA4W AAAAAAAAAAW A XXXXXXXXXXXXXXXX xxxxxxxxxxxxxxAx
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .4

2 TPCZ BOUNDED NORMAL .41 .09

3 HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 .(

4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2

5 EVAPTR UNIFORM .5 .75

6 RI UNIFORM .36 .76

7 OENSAQ 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 NSZ BOUNDED LOGNORMAL-N 1.96 .265 3

12 DWIBWT TRIANGULAR 6 10 34

13 UW UNIFORM 1173 1973

14 "(1) UNIFORM 0 8.08

15 DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .1

16 TPUZ(1) BOUNDED NORMAL .41 .09

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 2

20 MLINH CONTINUOUS LINEAR 8 0 0

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

21 SHF3 UNIFORM .15 .95

22 DM TRIANGULAR 0 .15 .4

23 yW(1) TRUNCATED LOGNORMAL-N .56 .48 .(

24 WLAM TRIANGULAR 5.1 18 8

25 RWET(2) TRIANGULAR .06 .67 .

26 DCACTC(3) TRUNCATED LOGNORMAL-N 8.82 1.82 .(

27 DCACTU1(3) TRUNCATED LOGNORMAL-N 8.82 1.82 .(

28 DCACTS(3) TRUNCATED LOGNORMAL-N 8.82 1.82 .4

29 DCACTC(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .4

30 DCACTUI(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .4

31 DCACTS(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .4

32 DCACTC(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .4

33 DCACTU1(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .(

34 DCACTS(2) TRUNCATED LOGNORMAL-N 7.28 3.15 .4

35 DCACTC(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .4

36 DCACTUl(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .(

37 DCACTS(5) TRUNCATED LOGNORMAL-N 5.94 3.22 .(

38 DCACTC(6) TRUNCATED LOGNORMAL-N 6.86 1.89 .4

39 DCACTU1(6) TRUNCATED LOGNORMAL-N 6.86 1.89 ,(

40 DCACTS(6) TRUNCATED LOGNORMAL-N 6.86 1.89 .4

41 DCACTC(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .4

42 DCACTU1(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .(

43 DCACTS(7) TRUNCATED LOGNORMAL-N 4.84 3.13 .4

44 BRTF(96,2) TRUNCATED LOGNORMAL-N -10.82 1 .(

45 BRTF(96,3) TRUNCATED LOGNORMAL-N -13.12 .9 .(

46 BBIO(96,1) LOGNORMAL-N 3.4 1.1

47 BRTF(89,I) TRUNCATED LOGNORMAL-N -6.91 1.1 .(

48 BRTF(89,2) TRUNCATED LOGNORMAL-N -10.82 1 .(
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Probabilistic results summary : HB soil DCGL.Cm243
File : C:\RESRADIFAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.RAD

Probabilistic Input (cont.)

827 2.3
1319 .6881
00478 3190
.08 15.3

937 2.084
214 .646
124 .56
0106 195
.02 15.5
0

827
1319
0349
00478
.08

.0001

6
001
4
95
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
3

2.3
.6881
.594
3190
15.3
.000008

1
.0151 .000016 .1365

.999

.999

.999

.999

.999

.999

.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999

.999

.999

Number Name

49 BRTF(89,3)
50 BBIO(89,1)
51 BRTF(95,1)
52 BRTF(95,2)
53 BRTF(95,3)
54 BBIO(95,1)
55 BRTF(91,1)
56 BRTF(91,2)
57 BRTF(91,3)
58 BBIO(91,1)
59 BRTF(94,1)
60 BRTF(94,2)
61 BRTF(94,3)
62 BBIO(94,1)
63 BRTF(92,1)
64 BRTF(92,2)
65 BRTF(92,3)
66 BBIO(92 1)

Ittt3 ttItttittittttniitttti

Distribution Parameters

TRUNCATED LOGNORMAL-N -13.12 .9 .001 .999

LOGNORMAL-N 2.7 1.1
TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
TRUNCATED LOGNORMAL-N -9.9 .2 .001 .999
TRUNCATED LOGNORMAL-N -13.12 .7 .001 .999

LOGNORMAL-N 3.4 1.1
TRUNCATED LOGNORMAL-N -4.61 1.1 .001 .999
TRUNCATED LOGNORMAL-N -12.21 1 .001 .999

TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999

LOGNORMAL-N 2.3 1.1
TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999

TRUNCATED LOGNORMAL-N -13.82 .5 .001 .999

LOGNORMAL-N 3.4 1.1
TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999

TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

LOGNORMAL-N 2.3 1.1
ItltitGN iMLit-N 11t 2.1113 11.1111111111111111
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Probabilistic results summary : HB soil DCGLCm243
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\CM243 DCGL\HB SOIL DCGLCM243.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.OOOE+00 8.611E-01
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Cm-244 Results:
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Summary HR soil DCGLCm244
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL_CM244.RAD
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Summary : HR soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

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

0 3 3 current a Base a Parameter

Menu 3 Parameter 3 Value# .Case*. a Name

A-1 DCFs for external ground radiation, (mrem/yr)/(pCi/g)
A-1 AC-228 (Source: FGR 12) 5.978E+00 5.978E+00 DCFi( 1)

A-1 Bi-212 (Source: FGR 12) 1.171E+00 1.171E+00 DCF1( 2)

A-1 Cm-244 (Source: FGR 12) 1.259E-04 1.259E-04 DCFi( 3)

A-1 Pb-212 (Source: FGR 12) 7.043E-01 7.043E-01 DCF1( 4)

A-1 a Po-212 (Source: FGR 12) 0.O00E+00 O.OOOE+00 DCF1( 5)

A-1 a Po-216 (Source: FGR 12) 1.042E-04 1.042E-04 DCFI( 6)

A-1 a Pu-240 (Source: FGR 12) 1.467E-04 a 1.467E-04 a DCFI( 7)

A-1 Ra-224 (Source: FGR 12) 5.119E-02 a 5.119E-02 a DCFI( 8)

A-1 a Ra-228 (Source: FGR 12) 0 .0000E+0a 0.O000E+00 DCFI( 9)

A-1 a Rn-220 (Source: FGR 12) a 2.298E-03 a 2.298E-03 DCF1( 10)

A-1 a Th-228 (Source: FGR 12) 7.940E-03 a 7.940E-03 DCFI( 11)

A-1 a Th-232 (Source: FGR 12) 5.212E-04 a 5.212E-04 a DCFi( 12)

A-1 Tl-208 (Source: FGR 12) 2.298E+01 a 2.298E+01 a DCFI( 13)

A-1 u-236 (Source: FGR 12) 2.148E-04 2.148E-04 DCFI( 14)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Cm-244 a 2.480E-01 2.480E-01 DCF2( 1)

B-1 a 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 Th-228+D 3 .454E-01 3.420E-01 a DCF2( 7)

B-i Th-232 1.640E+00 1.640E+00 a DCF2( 8)

B-1 u-236 1.250E-01 1.250E-01 DCF2( 9)

D-i Dose conversion factors for ingestion, mrem/pCi: a

D-1 Cm-244 2.020E-03 2.020E-03 DCF3( 1)

D-1 Pu-240 3.540E-03 a 3.540E-03 DCF3( 4)

D-1 Ra-228+D 1.442E-03 1.440E-03 DCF3( 6)

D-1 Th-228+D 8.086E-04 3.960E-04 DCF3( 7)

D-1 Th-232 2.730E-03 2.730E-03 DCF3( 8)

D-1 u-236 2.690E-04 2.690E-04 DCF3( 9)

D-34 Food transfer factors:
D-34 Cm-244 plant/soil concentration ratio, dimensionless 1.830E-03 i.OOOE-03 RTF( 1,1)

D-34 Cm-244 beef/livestock-intake ratio, (pci/kg)/(pCi/d) 2.000E-05 a 2.OOOE-0S RTF( 1,2)

D-34 a Cm-244 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-06 2.OOOE-06 RTF( 1,3)

D-34 a
D-34 Pu-240 plant/soil concentration ratio, dimensionless 1.830E-03 a 1.OOE-03 RTF( 4,1)
D-34 Pu-240 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.OOOE-04 RTF( 4,2)

D-34 a Pu-240 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 a 1.000E-06 RTF( 4,3)

D-34 a
D-34 Ra-228+D ,plant/soil concentration ratio, dimensionless 4.000E-02 a 4.000E-02 a RTF( 6,1)

D-34 a Ra-228+D beef/livestock-intake ratio, (pCi/kg)/(pci/d) 1.000E-03 a 1.000E-03 a RTF( 6,2)

D-34 Ra-228+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 a 1.000E-03 RTF( 6,3)

D-34 

a

D-34 Th-228+D , olant/soil concentration ratio, dimensionless 1.000E-03 a 1.000E-03 a RTF( 7,1)

D-34 a Th-228+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.000E-04 RTF( 7,2)

D-34 Th-228+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.OOOE-06 RTF( 7,3)

D-34
IRESRAD, Version 6.5 T< Limit = 30 days 11/28/2011 17:38 Page 3

Summary : HB soil DCGL_Cm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

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

0 3 Current I Base Parameter

Menu a parametervalue# a Caset 3 Name

D-34 a Th-232 , plant/soil concentration ratio, dimensionless I.OOOE-03 1.O000E-03 a RTF( 8,1)

D-34 a Th-232 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) O1.OOE-04 .000E-04 RTF( 8,2)

D-34 a Th-232 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.000E-06 RTF( 8,3)

D-34 

a

D-34 a u-236 , plant/soil concentration ratio, dimensionless a 2.500E-03 a 2.500E-03 RTF( 9,1)

D-34 u-236 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 9,2)

D-34 u-236 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 9,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Cm-244 , fish 3.000E+01 3.OOOE+01 BIOFAC( 1,1)
D-5 a Cm-244 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-5 a
o-5 a Pu-240 , fish 3.000E+01 3.000E+01 BIOFAC( 4,1)
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D-5 Pu-240 , crustacea and mollusks 1.O00E+02 1.O0OE+02 BIOFAC( 4,2)

D-5
D-5 Ra-228+D , fish 5.000E+01 5.000E+01 BIOFAC( 6,1)

D-5 Ra-228+D , crustacea and mollusks 2.50OE+02 2.50OE+02 BIOFAC( 6,2)

D-5
D-5 Th-228+D , fish 1.OOOE+02 ' 1.OOOE+02 BIOFAC( 7.1)

D-5 Th-228+D , crustacea and mollusks 5.OOOE+02 5.OOOE+02 BIOFAC( 7,2)

D-5
D-5 Th-232 , fish 1.O00E+02 ' 1.OOOE+02 BIOFAC( 8,1)

D-5 Th-232 , crustacea and mollusks 5.OOOE+02 5.OO0E+02 BIOFAC( 8,2)

D-5
D-5 U-236 , fish 1.OooE+01 1.OOOE+01 BIOFAC( 9,1)

D-5 u-236 . crustacea and mollusks 6.O0OE+O1 6.OOOE+01 BIOFAC( 9 2)

#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 DCGLCm244
File C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

0
menu Parameter

ROll Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
R011 Fraction of contamination that is submer
ROll Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
ROll Time since placement of material (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
ROll Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pci/g):
R012 Concentration in groundwater CpCi/L):

ROll Cover depth (m)
ROll Density of cover material (g/cm**3)
ROll Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
ROll Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
ROll Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode
R013 Runoff coefficient
RO13 watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
RO4 Saturated zone hydraulic conductivity (m.
R014 3 Saturated zone hydraulic gradient
R014 3 Saturated zone b parameter
R014 Water table drop rate (m/yr)
R014 well pump intake depth (m below water ta
R014 Model: Nondispersion (ND) or Mass-Balanc
R014 well pumping rate (m**3/yr)

Site-specific Parameter Summary
User I used by RESRAD Parameter

3 Input 3Default 3(If different from user input) 
3  

Name.. .... .. .. .. ' . ..• " u • .. .. .. .D a ]. .. .• .• .4 .• e r n .... .. .. .... •.. •... .. . ..... ........ .... .... ..

3.OOOE+04 1.000E+04 --- AREA
2.670E+00 2.OOOE+O0 --- THICKO

ged O.OOOE+00 O.OOOE+OO --- SUBMFRACT
1.9SOE+02 31.000E+02 --- LCZPAQ
2.SO0E+O1 3.OOOE+O3 --- BRDL
O.OOO+00 O.O0OOE+OO --- TI
I.OOOE+00 1.OOOE+O0 --- T( 2)
3.OOOE+O0 3.OOE+O0 --- T( 3)
1.OOOE+O1 1.000E+01 --- T( 4)
3.OOOE+01 3.OOOE+OI --- T( 5)
3IOOOE+02 1.00OE+02 --- T( 6)
3.OOOE+02 3.OOOE+02 --- T( 7)
I.OOOE+03 1.OOOE+03 --- T( 8)
not used 0.O0OE+O0 --- T( 9)
not used O.OOOE+0O --- T(1O)

Cm-244 l.OOOE+O0 O.OOOE+OO --- S1(1)
Cm-244 not used O.OOE+OO --- wl( 1)

O.OOOE+00 O.OOE+OO --- COVERO
not used 1.500E+OO --- DENSCV
not used 1.OOOE-03 --- vCV
1.564E+00 1.SOOE+O0 --- DENSCZ
2.200E-03 l.OOOE-03 --- VCZ
4.10OE-O1 4.OOOE-O1 --- TPCZ
9.500E-02 2.OOOE-O1 --- FCCZ

(m/yr) 3.900E+00 1.OOOE+01 --- HCCZ
S.600E+00 5.300E+O0 --- BCZ
3.040E+00 2.OOOE+O0 --- WIND
not used 8.0OOE+O0 --- HUMID
6.250E-01 5.OOOE-O1 --- EVAPTR
9.100E-01 1.OOOE+O0 --- PRECIP
5.600E-01 2.OOOE-Ol --- RI
overhead overhead --- IDITCH

3 S.OOOE-01 2.OOOE-OI --- RUNOFF
(m**2) 3 2.520E+07 3 1.OOOE+06 3 --- WAREA

1.0OOE-03 1.0OOE-03 --- EPS

' 1.510E+00 : 1.500E+00 --- DENSAQ
4.300E-O1 4.OOOE-01 --- TPSZ

3 3.420E-01 2.00OE-O1 --- EPSZ
8.800E-02 2.OOOE-01 --- FCSZ

/yr) 2.880E+01 1.OOOE+02 --- HCSZ
2.OOOE-03 2.OOOE-02 --- HGWT
7.1OOE+O0 5.300E+O0 --- BSZ
1.OOOE-03 1.OOOE-03 --- VwT

ble) 1.OOOE+01 1.000E+O1 --- DWIB•T

e (MB) ND ND --- MODEL
1.573E+03 2.500E+02 --- Uw

uAAA

1RESRAD, Version 6.5 T- Limit = 30 days 11/28/2011 17:38 Page 5

Summary : HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Site-Specific Parameter Summary (continued)

3
menu Parameter

R015 Number of unsaturated zone strata
R015 Unsat. zone 1, thickness (m)
R015 Unsat. zone 1, soil density (g/cm**3)
R015 Unsat. zone 1, total porosity
R015 Unsat. zone 1, effective porosity
R015 unsat. zone 1, field capacity
R015 Unsat. zone 1, soil-specific b parameter
R01S Unsat. zone 1, hydraulic conductivity (m/yr)

RO16 Distribution coefficients for Cm-244
R016 3 Contaminated zone (cm**3/g)
R016 unsaturated zone I (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 solubility constant

R016 Distribution coefficients for daughter Pu-240
ROI6 Contaminated zone (cm *3/g)
R016 Unsaturated zone 1 Ccmm3/g**
R016 Saturated zone (cm

m 
3/g)

R016 Leach rate (/yr)
ROI6 solubility constant

R016 Distribution coefficients for daughter Ra-228
R016 Contaminated zone (cmc*3/g)
R016 Unsaturated zone I (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 solubility constant

t BARTLETT

.... input 3Default 3(if different from user input)
3  

Name
:X~iSXXXAXkAXXX~XXXXAXXXWXXXXX~ AAAA AAAmAAAAAXXWAAAAAAAAXX

31 .1 3
4.040E+00 4.OO0E+003

3 1.564E+00 1.5OOE+00
3 4.100E-01 4.OOOE-01
I 3.150E-01 2.OOOE-01

9.500E-02 2.OOOE-Ol
5.600E+00 5.300E+00
3.900E+00 l.OooE+Ol

6.761E+03 '-I.OOOE+O0
6.761E+03 '-1.O00E+O0
6.761E+03 

3
-l.OOOE+O0

O.OOOE+0O O.0OOE+OO
O.OOOE+OO O.OOOE+-O

3 9.530E+02 2.OOOE+03
9.530E+02 2.OOOE+03
9.530E+02 2.OOOE+03
O.OOOE+OO O.0OOE+O0
O.OOOE+00 O0.0OE+O0 :

3.533E+03 7.000E+O1
3.533E+03 I 7.OOOE+O1 3
3.533E+03 7.00OE+OI
0.OOOE+00 O.O0OE+0O
O.OOOE+0O ' 0.O0OE+00

1.349E-05
not used

9.565E-05
not used

2.581E-05
not used

NS
SH(1)
DENSUZ(1)
TPUZ(l)
EPUZ(1)
FCUZ(1)
BUZ(1)

HCUZ(l)

DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 4)
DCNUCU( 4,1)
DCNUCS( 4)
ALEACH( 4)
SOLUBK( 4)

3 DCNUCC( 6)
DCNUCU( 6,1)
DCNUCS( 6)
ALEACH( 6)
SOLUBK( 6)

Page 47



Bartlett Engineering
Humboldt Bay Soil DCGLs

ENG-HB-003
Rev. 0

R016 Distribution coefficients for daughter Th-228 :

R016 a Contaminated zone (cm**3/g) 3-NaN 6.OODE+04 I

R016 unsaturated zone 1 (cm**3/g) a-NaN 6.OOE+04
R016 Saturated zone (cm**3/g) a-NaN 6.OE+04
R016 Leach rate (/yr) 

5
-NaN a 0.DOE+00

R016 solubility constant 5.DOOE+DO O.O0011+O0

RD16 Distribution coefficients for daughter Th-232 a a

R016 Contaminated zone (cn**3/g) a 5.884E+03 6.00oE+04
RO16 unsaturated zone 1 (cm**3/g) 5.884E+03 6.000E+04
R016 Saturated zone (cm**3/g) a 5.884E+03 6.000E+04
R016 Leach rate (/yr) O.OooE+O0 a0.000E+O0 a

R016 a solubility constant O.a000E+00 .O.000E10a

R016 a Distribution coefficients for daughter U-236 a a

RO16 Contaminated zone (cm**3/o) 1.260E+02 5.O00OE+O1
R016 a unsaturated zone 1 (cm**3/g) a 1.260E+02 a 5.OD0E+O1
R016 a Saturated zone (cm**3/g) a 1.260E+02 a 5.O00E+O1
R016 Leach rate C/yr) a O.OOOE+O0 a.O00E+Oa

R016 a Solubility constant O.O00E+O0 a O.OOOE+O0
1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 17:38 Page 6

Summary HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Sol. Kd =-NAN

1. 550E-05
not used

7.224E-04
not used

3

used

3
3

3

3
3

3

3

DCNUCC( 7)
DCNUCU( 7,1)
DCNUCS( 7)
ALEACH( 7)
SOLUBK( 7)

DCNUCC( 8)
DCNUCU( 8,1)
DCNUCS( 8)
ALEACH( 8)
SOLUBK( 8)

DCNUCC( 9)
DCNUCU( 9,1)
DCNUCS( 9)
ALEACH( 9)
SOLUBK( 9)

0 a
menu a Pa3ee

R017 a Inhalation rate (m**3/yr)
R017 a Mass loading for inhalation (g/m**
ROl7 a Exposure duration
R017 a Shielding factor, inhalation
R017 Shielding factor, external gamma
R017 Fraction of time spent indoors
ROl7 Fraction of time spent outdoors (o
ROl7 a Shape factor flag, external gamma
ROl7 Radii of shape factor array (used
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 a Outer annular radius (m), ring
R017 a Outer annular radius (m), ring
ROll a Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
ROl7 outer annular radius (m), ring 1
R017 a outer annular radius (m), ring 1
R017 Outer annular radius (m), ring 1

ROl7 Fractions of annular areas within
ROl7 Ring 1
ROl7 Ring 2
ROl7 Ring 3
R017 Ring 4
ROl7 Ring 6
R017 Ring 7R017 3 Ring 7
RO17 Ring 8
RO17 Ring 9
ROl7 Ring 10
ROl7 Ring 11
ROl7 Ring 12

R018 Fruits, vegetables and grain consui
RO8 Leafy vegetable consumption (kg/yr
R018 a Milk consumption (L/yr)
ROl a Meat and poultry consumption (kg/y
R018 a Fish consumption (kg/yr)
R018 a other seafood consumption (kg/yr)
R018 a Soil ingestion rate Cg/yr)
R018 a Drinking water intake (L/yr)
R018 Contamination fraction.of drinking
R018 a Contamination fraction of househol
R018 a Contamination fraction of livestoc
R018 a Contamination fraction of irrigati
R018 Contamination fraction of aquatic
R018 Contamination fraction of plant fo

1RESRAD, Version 6.5 To Limit = 30 da
Summary : MB soil DCGL.Cm244
File : C:\RESRADFAMILY\RESRAD\6.5\USE

0 a
menu aParameter

RO18 Contamination fraction of meat
RO18 Contamination fraction of milk

R019 Livestock fodder intake for meat C
R019 Livestock fodder intake for milk
R019 a Livestock water intake for meat (L
R019 a Livestock water intake for milk (L
R019 Livestock soil intake (kg3/day)
R019 Mass loading for foliar deposition
R019 a Depth of soil mixing layer (m)
R019 Depth of roots Cm)
R019 Drinking water fraction from groun
R019 a Household water fraction from grou
R019 a Livestock water fraction from grou
R019 a Irrigation fraction from ground wa

R19B wet weight crop yield for Non-Leaf
R19B wet weight crop yield for Leafy
R19B wet weight crop yield for Fodder
R19B Growing Season for Non-Leafy (yea
R19B Growing Season for Leafy (yea
R19B Growing Season for Fodder (yea
R19B Translocation Factor for Non-Leaf
R198 Translocation Factor for Leafy

CBARTLETT

Site-Specific Parameter Summary (continued)
a User a used by RESRAD Parameter

.............................. . ..... a • p•L . Default a (if different rom user input) Name

a 8.400E+03 8.400E+03 --- INHALR

3) 1.O00E-04 a 1.OOOE-04 --- MLINH
3.OOOE+01 a 3.OOOE+01 --- ED
5.500E-01 4.OOOE-01 a-SHF3
2.725E-01 7.OOOE-O1 a-a SHF1

a 6.571E-01 5.O0OE-Ol a-a FIND

n site) a 1.181E-01 a 2.500E-01 --- FOTD
1.000E+O0 a 1.OOOE+0O a >0 shows circular AREA. FS

if FS
1: 3 not used 5.OOOE+O1 aRADSHAPE( 1)
2: not used a 7.071E+01 --- a RADSHAPE( 2)
3: not used O.OOOE+O0 --- RADSHAPE( 3)

4: not used a O.OOOE+O0 a--- a RADSHAPE( 4)
5" not used a O.OOOE+O0 a-ADRSHAPE( 5)

6: not used a 0.000E+00 a--- a RAD.SHAPE( 6)
not used a .000.E+O0 a a RADSHAPEC 7)

8 a not used 0.OOOE+00 --- RAD_SHAPE( 8)

9: not used O.OOOE+00 --- RADSHAPE( 9)
0: not used O.O0OE+O0 --- RADSHAPE(1O)

a: not used a 0.OOOE+00 --- RADSHAPE(11)

2: not used O.O00E+00 --- 3AD_.SHAPE(12)

AREA:
not used a 1.000E+00 --- FRACA( 1)
not used a 2.732E-01 --- FRACA( 2)
not used a O.O0OE+00 --- PRACA( 3)

a not used 0.0OOE+00 --- FRACAC 4)
not used .OOOE+O0 --- FPACA( 5)

not used 0.OOOE+00 FPRACA( 6)
not used .OOOE+00 --- FRACA( 7)
not used O.OOOE+00 --- FRACA( 8)
not used O.OOOE+00 a-a FRACA( 9)

a not used a O.O0OE+0 0 --- FRACA(10)
not used 0.000E+0O a-- FRACA(11)
not used O.OOOE+00 --- FPRACA(12)

mption (kg/yr) 1.120E+02 1.600E+02 a DIET(1)
a 2.140E+01 a 1.400E+01 --- DIET(2)
a 2.330E+02 a 9.200E+01 --- DIET(3)

r) a 6.510E+01 a 6.300E+01 --- DIET(4)
a 2.060E+01 5.400E+O0 --- DIET(5)
a 9.000E-01 a 9.OOOE-01 --- DIET(6)
a 1.826E+01 a 3.650E+01 --- SOIL
a 4.785E+02 a 5.100E+02 --- 'DW

water a 1.00OE+00 a 1.OOOE+00 --- FDW
d water a not used a 1.OOOE+00 aa- FHHW
k water 1.OOOE+00 1.OOOE+0O --- FLW
on water 1.000E+00 .O00E1O0 --- FIRW
food 1.000E+00 5.OOOE-0l a FR9
od a 1.000E+00 -1 a FPLANT
ys 11/28/2011 17:38 Page 7

RFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Site-Specific Parameter Summary (continued)
User a used by RESRAD Parameter

a Inp.t a Default a.(If different from..se..rinpu)..
5  

Name

1.000E+00 a- 1  
--- FMEAT

a 1.00OE+00 a- 1  a-aFMILK

kg/day) a 2.710E+01 6.800E+01 --- LFI5
kg/day) 6.320E+01 5.500E+01 aa LFI6
/day) 5.060E+01 5.OOOE+01 a-a LW15
/day) a 6.000E+01 1.600E+02 a LWi6

5.OOOE-01 5.000E-01 a LSI
(g/m**3) 4.OOOE-04 I.OOOE-04 a-a MLFD

2.300E-01 1.500E-01 -- a DM
1.220E+00 9.00OE-01 a DROOT

d water 1.000E+00 .100OE+00 a--FGWDW
nd water a not used a 1.000E+00 --- FGWHH
nd water a.OOOE+O0 ' 1.00EO0 --- FGWLW
ter 1.000E+00 a 1.00OE+O0 a--PFGWIR

y (kg/m**2) 1.750E+00 7.000E-01 a YV(l)
(kg/m**2) 2.889E+00 1.500E+00 a YV(2)
(kg/m**2) 1.887E+00 a 1.100E+00 --- YV(3)

rs) 2.460E-01 a 1.700E-01 a-a TE(1)
rs) a 1.230E-01 a 2.500E-0l --- TE(2)
rs) 8.200E-02 8.OOOE-02 a-a TE(3)
y 1.0OOE-01 l.OOOE-01 a-a TIV(1)

a 1.000E+00 1.OOOE+00 a-a TIV(2)

AA

.

o

Page 
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R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 3 TIV(3)

R198 Dry Foliar Interception Fraction for Non-Leafy 3.S0OE-01 2.500E-01 --- RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDRY(3)

R1gB Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)

R19B Wet Foliar Interception Fraction for Leafy 5.800E-01 2.50OE-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for vegetation 3.300E+01 2.O0OE+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3 3.D00E-02 I ___ C12CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.0OOE-01 3 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 3 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.0OOE-10 I --- REVSN

C14 Fraction of grain in beef cattle feed 3 not used 8.000E-01 3 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 3 --- AVFGS

STOR Storage times of contaminated foodstuffs (days): 2

STOR 3 Fruits, non-leafy vegetables, and grain I 1.400E+01 1.400E+01 3 3 STOR-T(1)

STOR Leafy vegetables 3 1.000E+0O 1.000E+00 3 STOR.T(2)

STOR 3 Milk 2 1.O00E+00 3 1.00OE+00 - STORT(3)

STOR Meat and poultry 2.000E+01 2.00OE+01 2 -- STOR-T(4)

STOR 3 Fish 7.OOOE+0O 7.000E+00 2 2-STORT(5)

STOR 3 Crustacea and mollusks I 7.000E+00 3 7.O00E+00 --- STORLT(6)

IRESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 17:38 Page 8

Summary : HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Site-Specific Parameter Summary (continued)
0 3 2 User 2 2 Used by RESRAD 3 Parameter

Menu 3Parameter 2 input 2 Default 2(if different from user input) 3 Name

STOR 2 Well water 3 1.OOOE+00 3 1.000E+00 2-2STORT(7)

STOR 3 Surface water 1.000E+00 I 1.000E+00 --- STORT(8)

STOR 3 Livestock fodder 4.500E+01 4.500E+01 --- 3 STOT(9)

R021 2 Thickness of building foundation (m) 3 not used 3 1.500E-01 --- FLOOR1

R021 3 Bulk density of building foundation (g/cm**3) not used 2.400E+O0 3 2 DENSFL

R021 3 Total porosity of the cover material not used 4.O00E-01 --- TPCV

R021 3 Total porosity of the building foundation 3 not used 1.000E-01 3 TPFL

R021 3 volumetric water content of the cover material 3 not used 3 5.0OOE-02 --- PH2OCV

R021 3 volumetric water content of the foundation not used 2 3.000E-02 --- PH2OFL

R021 I Diffusion coefficient for radon gas (m/sec): 2

R021 3 in cover material I not used I 2.000E-06 --- DIFCV

R021 3 in foundation material 3 not used 3 3.000E-07 --- DIFFL

R021 3 in contaminated zone soil 2 not used 3 2.000E-06 3 DIFCZ

R021 3 Radon vertical dimension of mixing (m) 2 not used 3 2.0000E+0 2-- HMIX

R021 3 Average building air exchange rate (1/hr) I not used 3 5.DOOE-01 --- REXG

R021 3 Height of the building (room) (m) I not used 3 2.500E+00 --- HRM

R021 3 Building interior area factor I not used 3 0.000E+OO 3 FAI

R021 3 Building depth below ground surface (m) I not used 3-1.0OOE+00 --- DMFL

R021 3 Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 3 Emanating power of Rn-220 gas I not used 3 1.500E-01 --- EMANA(2)

TITL 2 Number of graphical time points 32 2 . 2...NPTS

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

TITL 3 Maximum number of integration points for risk 1 1 ---22 KYMAX

ifliffiifiifflff iifittIiflflt1 • tiffiitlftifffflt•1 1 1tI 1tllffffiiflftfftfifilt ff1•11 • tflffifff

Summary of Pathway Selections

.Pathway 2 user selection.. .... •... ... . ........

-- external gamma 2 active
2 inhalation (w/o radon)

2  
active

3-- plant ingestion 3 active
4 meat ingestion 3 active

-- milk ingestion 2 active
6 aquatic foods 3 active
7 -- drinking water 3 active
8 soil ingestion active
9 -- radon 3 suppressed
Find peak pathway doses 2 active

lifffitl ff fiftt IItfti Itt~I fifttffffffif
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Summary : HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Contaminated Zone Dimensions Initial soil Concentrations..pCi/g

Area: 30000.00 square meters Cm-244 1.000E+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD
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Probabilistic results summary : HB soil DCGLCm244
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM244 DCGL\HB SOIL DCGL.CM244.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution Parameters

MA X AAA XAAAAA'AAAAAAAAAa X X"A AAAAAAAAAAAAAAaX,X XXXXXXXXXX

1 DENSCZ ROUNDED NORMAL 1.5635 .2385 .827 2.3

2 TPCZ ROUNDED NORMAL .41 .09 .1319 .6881

3 HCCZ ROUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

4 BCZ ROUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

5 EVAPTR UNIFORM .5 .75

6 RI UNIFORM .36 .76
7 DENSAQ ROUNDED NORMAL 1.5105 .1855 .937 2.084

8 TPSZ ROUNDED NORMAL .43 .0699 .214 .646

9 EPSZ BOUNDED NORMAL .342 .0705 .124 .56

10 HCSZ ROUNDED LOGNORMAL-N .362 1.59 .0106 195

11 BSZ ROUNDED 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) ROUNDED 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) ROUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

20 MLINH CONTINUOUS LINEAR 8 0 0 .000008 .0151

.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 .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 8.82 1.82 .001 .999

28 DCACTU1(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 DCACTU1(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 DCACTU1(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 DCACTU1(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 DCACTUI(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 DCACTU1(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 -13.12 .9 .001 .999

47 BBIO(96,1) LOGNORMAL-N 3.4 1.1

48 BRTF(94,1) TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
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Probabilistic results summary : HR soil DCGL-Cm244
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CM244 DCGL\HB SOIL DCGLCM244.RAD

Probabilistic Input (cont.)

Number Name Distribution Parameters

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 RRTF(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 RRTF(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 1.1
111111 fiffifif11itiffi111 fitffittffil1•IftiI1if fiiitiifi111i•1~iffiff• itiiii tfifiI~i
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Probabilistic results summary : HR soil DCGL_Cm244
File : C:\RESRADFAMILY\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.OOOE+00 5.197E-01

.000016 .1365
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Cm-245 Results:

IRESRAD, version 6.5 T' Limit = 30 days 11/28/2011 18:32 Page 1

Summary : HB soil DCGLCm245
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD
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Summary : HB soil DCGLCm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

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

0 3 3 Current 3 Base I Parameter

Menu 3 Parameter . value# 3 Case* I Nam

A-1 a DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Ac-225 (Source: FGR 12) 6.371E-02 6.371E-02 DCF1( 1)

A-1 Am-241 (Source: FGR 12) 4.372E-02 4.372E-02 DCF1( 2)

A-1 At-217 (Source: FGR 12) 1.773E-03 1.773E-03 DCF1( 3)

A-1 Bi-213 (Source: FGR 12) 7.660E-01 7.660E-01 DCF1( 4)

A-1 Cm-245 (Source: FGR 12) 3.400E-01 a 3.400E-01 a DCF1( 5)

A-1 Fr-221 (Source: FGR 12) 1.536E-01 1.536E-01 a DCF1( 6)

A-1 a Np-237 (Source: FGR 12) 7.790E-02 7.790E-02 DCF1( 7)

A-i a Pa-233 (Source: FGR 12) 020E+00 1.020E+00 I DCF1( 8)

A-1 Pb-209 (Source: FGR 12) 7.734E-04 7.734E-04 a DCF1( 9)

A-I Po-213 (Source: FGR 12) ' O.0OOE+00 O.OoOE+00 a DCF1( 10)

A-I Pu-241 (Source: FGR 12) 5.904E-06 a 5.904E-06 DCFI( 11)

A-1 Ra-225 (Source: FGR 12) 1.102E-02 1.102E-02 a DCF1( 12)

A-I Th-22g (Source: FGR 12) 3.213E-01 a 3.213E-01 DCF1( 13)

A-i a Tl-209 (Source: FGR 12) 1.293E+01 a 1.293E+01 DCF1( 14)

A-I u-233 (Source: FGR 12) 1.397E-03 1.397E-03 DCF1( 15)

A-i I u-237 (Source: FGR 12) 5.306E-01 5.306E-01 DCF1( 16)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Am-241 4.440E-01 4.440E-01 aCF2( 1)

B-1 Cm-245 4.550E-01 4.550E-01 DCF2( 2)

B-1 Np-237+D 5.400E-01 5.400E-01 DCF2( 4)

B-1 Pu-241 8.250E-03 8.250E-03 a DCF2( 5)

B-1 Pu-
2

41+D 8254E-03 8.250E-03 DCF2( 6)

B-1 Th-229+D a 2169E+00 2.150E+00 DCF2( 7)

B-1 u-233 1.350E-01 1.350E-01 DCF2( 8)

D a1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Am-241 3.640E-03 3.640E-03 DCF3( 1)

D-1 Cm-245 3.740E-03 3.740E-03 DCF3( 2)

D- a Np-237+D 4.444E-03 4.440E-03 DCF3( 4)

D-1 Pu-241 6.840E-05 6.840E-05 DCF3( 5)

D-1 Pu-241+D 7.157E-05 6.840E-OS DCF3( 6)

D-1 Th-229+D 4.027E-03 3.530E-03 DCF3( 7)

D-1 u-233 2.890E-04 2.890E-04 DCF3( 8)

D-34 Food transfer factors: 
a

D-34 Am-241 , plant/soil concentration ratio, dimensionless a 1.830E-03 a 1.OOOE-03 a RTF( 1,1)

D-34 Am-241 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 5.OOOE-05 a 5.000E-05 I RTF( 1,2)

D-34 Am-241 milk/livestock-intake ratio, (pCi/L)/(pci/d) 2.000E-06 2.OOOE-06 RTF( 1,3)

0-34
D-34 Cm-245 , plant/soil concentration ratio, dimensionless 1.830E-03 1.OOOE-03 3 RTF( 2,1)

D-34 Cm-245 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 2.OOOE-05 2.OOOE-05 RTF( 2,2)

D-34 Cm-245 milk/livestock-intake ratio, (pCi/L) /(pci/d) 2.000E-06 2.000E-06 RTF( 2,3)

D-34
D-34 Np-237+D , plant/soil concentration ratio, dimensionless 3.670E-02 2.OOOE-02 RTF( 4,1)

D-34 Np-237+D beef/livestock-intake ratio, (pci/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)

D-34 Np-237+D milk/livestock-intake ratio, (pCi/L)/(pci/d) 5.000E-06 a 5.000E-06 RTF( 4,3)

0-34
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Summary : HB soil DCGL_Cm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Cm245 DCGL\HB SOIL DCGLCM245.RAD

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

0 a a Current Base Parameter

aen Paaee Value# a case* Name

0-34 Pu-241 , plant/soil concentration ratio, dimensionless 1.830E-03 I1.O00E-03 3 RTF( 5,1)

D-34 a Pu-241 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.000E-04 RTF( 5,2)

D-34 Pu-241 milk/livestock-intake ratio, (pCi/L)/(pci/d) 1.OooE-06 a 1.000E-06 RTF( 5,3)

D-34 3
D-34 Pu-241+D , plant/soil concentration ratio, dimensionless 1.830E-03 a 1.000E-03 a RTF( 6,1)

0-34 3 Pu-241+D beef/livestock-intake ratio, (pci/kg)/(pCi/d) 1.000E-04 1.000E-04 a RTF( 6,2)

D-34 a Pu-241+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-06 I 1.000E-06 : RTF( 6,3)

D-34 3 
a

D-34 I Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 a 1.000E-03 RTF( 7,1)

D-34 I Th-229+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 1.000E-04 ' RTF( 7,2)

D-34 I Th-229+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.00OE-06 5.000E-06 3 RTF( 7,3)

D-34 a 
a

D-34 a u-233 , plant/soil concentration ratio, dimensionless a 2.500E-03 2.500E-03 a RTF( 8,1)
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D-34 u-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 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.OOOE-04 RTF( 8,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Am-241 , fish 3.00OE+01 3.OOOE+01 BIOFAC( 1,1)

D-S Am-241 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-S
D-5 cm-245 * fish 3.OOOE+01 3.OOOE+01 BIOFAC( 2,1)

D-5 cm-245 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 2,2)

D-S
D-5 Np-237+D , fish 3.OOOE+01 3.000E+01 BIOFAC( 4,1)

D-5 Np-237+D crustacea and mollusks 4.000E+02 4.000E+02 BIOFAC( 4,2)

D-5
D-S Pu-241 , fish 3.000E+01 3.OOOE+01 BIOFAC( 5,1)

D-5 Pu-241 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 5,2)

D-5
D-5 Pu-241+D , fish 3.000E+01 3.OOOE+01 BIOFAC( 6,1)

D-5 Pu-241+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 6,2)

D-5 3

D-5 Th-229±D , fish 1.000E+02 1.000E+02 BIOFAC( 7,1)

D-5 3 Th-229+D , crustacea and mollusks 5.0O0E+02 5.000E+02 BIOFAC( 7,2)

D-5 

3

D-5 U-233 , fish 1.000E+01 1.0005+01 BIOFAC( 8,1)

D-S I U-233 . crustacea and mollusks 6.OOOE+01 6.000E+01 BIOFAC( 8 2)

#For OCFl(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.Cm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGL_CM245.RAD

0
menu3

ROll
R011ROll
ROll

Roll

Roll
R011
Roll
ROll
R0113
R0113
R0113ROll
R01l
ROll

R012
R012

R013R013
R013
R013
R013
ROl3
R013
R013I
R013
R013
R013

R013
R013

R013
R013

R014RO14

ROl3
ROI4

R014
R014
R014
R014

R014
R014
R014R014

Parameter

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Fraction of contamination that is submer(
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)

Initial principal radionuclide (pCi/g):
concentration in groundwater (pCi/L):

cover depth (m)
Density of cover material (g/cm

3
*3)

Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
contaminated zone field capacity
contaminated zone hydraulic conductivity
Contaminated zone b parameter
Average annual wind speed (m/sec)
Humidity in air (g/m**3)
Evapotranspiration coefficient
Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
watershed area for nearby stream or pond
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
saturated zone total porosity
saturated zone effective porosity
saturated zone field capacity
saturated zone hydraulic conductivity (m,
saturated zone hydraulic gradient
saturated zone b parameter
water table drop rate (m/yr)
well pump intake depth (m below water tat
Model: Nondispersion (ND) or Mass-Balanc
well pumping rate (m**3/yr)

Site-Specific Parameter Summary
User I used by RESRAD Parameter

Input Default I (If different from user input) Na me

3.000E+04 1.O00E+04 --- AREA
2.670E+00 2.OOOE+00 --- THICKO

ged O.OOOE+00 0.O00E+00 --- SUBMFRACT
1.950E+02 1.OOOE+02 --- LCZPAQ

2.500E+01 3.OOOE+01 BRDL
0.O00E+00 O.OOOE+00 --- TI
l.OO0E+00 l.O00E+00 --- T( 2)

3.OOOE+00 3.OOOE+00 --- T( 3)

I.O00E+OI 1.000E+01 --- T( 4)
3.OOOE+01 3.000E+01 --- T( 5)

1.OOOE+02 I1.O00E+02 --- T( 6)
3.OOOE+02 3.000E+02 --- T( 7)

1.OOOE+03 1.000E+03 --- T( 8)
not used 0.O0OE+O0 --- T( 9)
not used 0.O0E+OO0 --- T(10)

Cm-245 l.OOOE+00 O.000E+00 --- S1(2)

Cm-245 not used O.O000E+00 --- wl( 2)

O.OOOE+00 O.OOOE+00 --- COVERO
not used 1.50OE+OO --- DENSCV
not used 1.O00E-03 --- VCV

1.564E+00 1.SOO+00 --- DENSCZ
2.200E-03 1.000E-03 --- VCZ

4.100E-01 4.000E-01 --- TPCZ
9.500E-02 2.000E~0l --- 3 FCCZ

(m/yr) 3.900E+00 1.O00E+01 --- HCCZ
5.600E+00 S.300E+00 --- BCZ
3.040E+00 2.OOOE+00 --- WIND
not used 8.000E+00 --- HUMID

6.250E-0l 5.000E-01 --- EVAPTR

9.100E-01 1.000E+00 --- PRECIP
S.600E-01 2.OOOE-01 --- RI

overhead overhead --- IDITCH
5.OOOE-01 2.OOE-O1 --- RUNOFF

(m**2) 2.520E+07 1.OOOE+06 --- 3WAREA
1.OOOE-03 1.000E-03 3 --- EPS

1.510E+00 1.500E+00 --- DENSAQ
4.300E-01 4.000E-01 --- TPSZ
3.420E-01 2.000E-01 --- EPSZ
8.800E-02 2.000E-01 --- FCSZ

/yr) 2.880E+01 1.000E+02 --- HCSZ
2.000E-03 2.000E-02 --- HGWT

7.100E+O0 5.300E+00 --- BSZ
1.O00E-03 1.000E-03 --- VW-

ble) 1.OOOE+01 l.OOOE+O1 --- DWIBWT

e (MB) 
3

NO 
3
N --- MODEL

1.573E+03 2.5OOE+02 --- Uw

1RESRAD, version 6.5 T- Limit = 30 days 11/28/2011 18:32 Page 5

Summary : HB soil DCGLCm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

0 3
menu 'Parameter

ROl5 Number of unsaturated zone strata
ROS 3 Unsat. zone 1, thickness (m)
ROS Unsat. zone 1, soil density (g/cm*
R015 unsat. zone 1, total porosity
R015 Unsat. zone 1, effective porosity
RO15 Unsat. zone 1, field capacity
RO15 3 unsat. zone 1, soil-specific b par
R015 unsat. zone 1, hydraulic conductiv

R016 Distribution coefficients for Cm-2
R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daug
R016 Contaminated zone (cm*

3
3/q)

f&BARTLETT

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

............................... . Input ........ DeI.pu..... e..fault.fdiffere .. int from user input) Name

1 31 -NS
4.040E+00 3 4.000E+00 --- H(1)

"3) 1.564E+00 1.500+00 .... DENSUZ(1)
4.100E-01 4.000E-01 --- TPUZ(1)

3.150E-01 I 2.OOOE-01 --- EPUZ(1)
9.500E-02 I 2.OOOE-01 --- FCUz(1)

ameter 5.600E+00 S.300E+00 --- BUZ(1)

ity (m/yr) 3.900E+00 1.O00E+01 --- HCUZ(1)

4S 3
6.761E+03 -1.O000E+00 --- DCNUCC( 2)
6.761E+03 1-1.OOOE+00 --- DCNUCU( 2,1)
6.761E+03 '-1.O000E+0 --- DCNUCS( 2)

0.OOOE+00 O.O000E+00 1.349E-05 ALEACH( 2)

0.OOOE+O0 3 0.000E+00 not used SOLUBK( 2)

hter Am-241 :
1.445E+03 3 2.OOOE+01 3 DCNUCC( 1)

S

1 o
Page 
52

Page 52



Bartlett Engineering
Humboldt Bay Soil DCGLs

ENG-HB-003
Rev. 0

R016 Unsaturated zone 1 (cm**3/g) 1.445E+03 a 2.OOOE+01

R016 Saturated zone (cm**3/g) 1.445E+03 2.OOOE+O1
R016 Leach rate (/yr) O.OOOE+O0o O.O00E+O0
ROt6 Solubility constant O.OOOE+00 a0.OOOE+0O

RO16 Distribution coefficients for daughter Np-237 S

R016 Contaminated zone (cm**3/g) a 1.700E+01 -t.0OOOE+O0
RO16 Unsaturated zone 1 (cm**3/g) 1.700E+01 

3
-1.O00E+OO

RO16 Saturated zone (cm**3/g) a 1.700E+01 3-1.0ooE+00
R016 Leach rate (/yr) a. 000E+0 O.OOOE+O0
R016 Solubility constant O.OOOE+O0 O.OOOE+O0

R a16 Distribution coefficients for daughter Pu-241 a

R016 Contaminated zone (cm**3/g) a 9.530E+02 a 2.OOOE+03 a

R016 Unsaturated zone 1 (cm**3/g) 9.530E+02 2.000E+03
R016 a Saturated zone (cm**3/g) 9.530E+02 2.000E+03
RO6 Leach rate (/yr) O.OOOE+0 0.O00E+00
RO6 Solubility constant O.OOOE+00 O.OOOE+00

ROI6 Distribution coefficients for daughter Th-229
ROl6 a Contaminated zone (cm**3/g) 5.884E+03 6.OOOE+04

R016 a Unsaturated zone 1 (cm**3/g) 5.884E+03 6.oOOE+04
R016 Saturated zone (cm**3/g) 5.884E+03 6.OOE+04

RO16 a Leach rate (/yr) O.OOOE+0O O.000E+O0

ROs6 a Solubility constant O.OOOE+O0 0.OOOE+O0

RO6 a Distribution coefficients for daughter U-233
RO6 Contaminated zone (cm**3/g) 1.260E+02 5.O00E+O1

ROt6 a Unsaturated zone 1 (cm**3/g) 1.260E+02 5.OOOE+01I
R016 Saturated zone (cm**3/g) 1.260E+02 5.OOOE+01
R016 Leach rate (/yr) O.OOOE+OO a O.o00E+O0

R016 Solubility constant a O.OOOE+O0 O.O00E+O0 a

1RESRAD, Version 6.5 T1 Limit = 30 days 11/28/2011 18:32 Page 6

Summary HB soil DCGL_Cm245
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

6.309E-05
not used

5.294E-03
not used

9.565E-05
not used

1.SSOE-05
not used

7.224E-04
not used

DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 4)
DCNUCU( 4,1)
DCNUCS( 4)

" ALEACH( 4)
SOLUBK( 4)

DCNUCC( 5)
a DCNUCU( 5,1)
3 DCNUCS( 5)

ALEACH( 5)
SOLUBK( 5)

DCNUCC( 7)
DCNUCU( 7,1)
DCNUCS( 7)

a ALEACH( 7)
SOLUBK( 7)

3 DCNUCC( 8)
a DCNUCUC 8,1)

DCNUCS( 8)
ALEACH( 8)

a SOLUBK( 8)

0
Menu 3Parameter

ROlI Inhalation rate (m**3/yr)
RO17 Mass loading for inhalation (g/m**
ROl7 a Exposure duration
ROl7 a Shielding factor, inhalation
RO7 a Shielding factor, external gamma
ROl7 Fraction of time spent indoors
ROl7 a Fraction of time spent outdoors (oi
R017 a Shape factor flag, external gamma
R017 Radii of shape factor array (used
R017 Outer annular radius (m), ring
R017 a Outer annular radius (m), ring
ROlI Outer annular radius (m), ring
R017 a Outer annular radius (m), ring
R017 Outer annular radius (m), ring
RO17 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
ROll Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring 1i
RO7I Outer annular radius (m), ring 1
R017 Outer annular radius (m), ring 1

R017 Fractions of annular areas within
ROl7 Ring 1
ROl7 Ring 2
ROl7 Ring 3
R017 Ring 4
R017 Ring 5
ROl7 Ring 6
ROI7 Ring 7
R017 a Ring 8
ROl Ia Ring 9
R017 Ring 10
R017 Ring 11
R017 a Ring 12

R018 Fruits, vegetables and grain consui
R018 Leafy vegetable consumption (kg/yr
R018 a Milk consumption (L/yr)
R018 Meat and poultry consumption (kg/y
R018 a Fish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
R018 Soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
R018 Contamination fraction of drinking
R018 Contamination fraction of househol
R018 Contamination fraction of livestoc
R018 Contamination fraction of irrigati
R018 Contamination fraction of aquatic
R018 Contamination fraction of plant fo

IRESRAD, Version 6.5 T" Limit = 30 da
Summary : HB soil DCGLCm245
File : C:\RESRADFAMILY\RESRAD\6.S\USE

Site-Specific Parameter Summary (continued)
a User 3 a Used by RESRAD 3 Parameter
.. Input 3.Default (if diferent from user input) a Name

8.400E+03 8.400E+03 a 3 INHALR

3) a 1.OOOE-04 3 1.OoE-04 a-- MLINH

I 3.000E+O1 3.OOOE+O1 a-ED
a s.500E-01 3 4.0OO-O1 a-a SHF3
a 2.725SE-01 7.OOOE-01 a-3 SHF1
a 6.571E-01 S.OOOE-OI aFIND

n site) a 1.181E-01 2.500E-01 - FOTD
1.OO0E+OO a 1.OOOE+O0 >0 shows circular AREA. FS

if FS= -): a a a 1

a not used S.OOOE+O1 a-a RAD. HAPEC I)

2: not used 7.071E+01 a RADSHAPE( 2)

3: not used 0.000E+00 --- RAD.SHAPE( 3)
4: not used 0.000E+O0 aa RADSHAPE( 4)

S" not used 30.OO0E+0 --- RADOSHAPE( 5)

6: not used 0.000E+00 --- RADSHAPE( 6)

7" not used aO.OOOE+O --- RADSHAPE( 7)
8: not used a O.00+00 a- RADSHAPE( 8)

9: not used a O.OOOE+00 aRADSHAPE( 9)

0: not used O.OO0E+OO --- RADSHAPE(10)

1: not used a O.OO00+O0 aRADSHAPE(11)
2: not used a O.O00E+00 --- ADSHAPE(12)

AREA:
not used a 1.O00E+O0 -- FRACA( 1)

not used 2.732E-01 -- FRACA( 2)
not used O.00E+0O --a FRACA( 3)

a not used O.OOOE+O0 -- a FRACA( 4)
not used O.OOOE+00 a-a FRACA( 5)

a not used O.O00E+OO a-a FRACA( 6)
a not used O.OOOE+O0 a-a FRACA( 7)
a not used 0.000E+00 --- FRACA( 8)

a not used O.OOOE+O0 --- FRACA( 9)
not used O.OOOE+O0 --- FRACA(IO)
not used a O.000E+00 3 FRACA(II)
not used O.OOOE+O0 a-a FRACA(12)

mption (kg/yr) 1.120E+02 1.600E+02 a-a DIET(l)

2.140E+01 a 1.400E+01 a DIET(2)

2.330E+02 9.200E+01 a DIET(3)

r) 6.510E+01 6.300E+01 a DIET(4)
2.060E+01 5.400E+00 a-3 DIET(5)
9.OOOE-Ot 9.000E-O1 --- DIET(S)
1.826E+01 3.650E+01 a SOIL
4.785E+02 5.100E+02 --- aDW

water 1.0OOE+OO 1.000E+O0 --- FDW

d water not used 1.OOOE+O0 FHHW
k water 1.0OOE+00 l.OOOE+O0 a FLW

on water a.OOE+0O I.OOOE+O0 a-- FIRW

food 3 l.OOOE+O0 5.000E-OI a-a FR9

od '.OOOE+00 '-1 a FPLANT

ys 11/28/2011 18:32 Page 7

RFILES\CM245 DCGL\HB SOIL DCGLCM24S.RAD

0 3
aen 3 Parameter

R018 Contamination fraction of meat
R018 a Contamination fraction of milk

R019 Livestock fodder intake for meat (
R019 Livestock fodder intake for milk
Ro19 Livestock water intake for meat (L
R019 a Livestock water intake for milk (L
R019 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition
R019 Depth of soil mixing layer (m)
R019 Depth of roots Cm)
R019 Drinking water fraction from groun
R019 Household water fraction from grou

t BARTLETT

Site-Specific Parameter Summary (continued)
User a a used by RESRAD

3..input a Default a(if different from user input)

I.OOOE+00 '-1 ---
t.OOOE+00 '-1

kg/day) a 2.710E+01 I 6.800E+01--
kg/day) 6.320E+01 3 5.500E+01 a
/day) a 5.060E+01 a 5.OOOE+O1 a
/day) 6.OOOE+01 ' 1.600E+02 -

5.00OE-01 a 5.000E-01
(g/m**3) 4.OOOE-04 1 1.OOOE-04 a

2.300E-01 1.500E-O1
1.220E+00 • 9.OOE-OI --

d water I.OOOE+O0 I.O0OE+O0 a
nd water not used 1.OOOE+O0 ---

a Parameter
.. .... Name ......

FMEAT

FMILK

a LFI5

LFI6
SLWI 5
aLWIS6

LSI
MLFD
DM

a DROOT
a FGWDW

'EGWHH

Page 53
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R019 Livestock water fraction from ground water 1.0OOE+00 1.OOOE+00 --- FGWLW

R019 Irrigation fraction from ground water 1.OOOE+00 1.000E+00 -- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 1.750E+00 7.00OE-01 a-YV(1)

R19B a Wet weightcCrop yield for Leafy (kg/m**2) 2.889E+00 1.500E+O --0 Yv(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+O0 0 Yv(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 -- 4 TE(1)

R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01 a TE(2)

R19B a Growing Season for Fodder (years) 8.200E-02 8.OOOE-02 a-TE(3)

R19B Translocation Factor for Non-Leafy 1.000E-01 1.OOOE-O1 a-- TIV(1)

R19B Translocation Factor for Leafy 1.OOOE+00 1.OOOE+0O a TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 1.OOOE+O0 a-TIV(3)

R19B.a Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3.SOOE-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 a 2.500E-01 --- RDRY(3)

RI9B Wet Foliar Interception Fraction for Non-Leafy a 3.S0OE-01 3 2.500E-01 -- RWET(1)

R19B Wet Foliar Interception Fraction for Leafy a 5.8OOE-01 2.SOOE-01 a~RWET(2)

RI98 Wet Foliar Interception Fraction for Fodder 3.500E-01 a 2.5OOE-01 --a RWET(3)

Re9B a Weathering Removal Constant for Vegetation a 3.300E+01 a 2.oOOE+Ol a-a WLAM

C14 C-12 concentration in water (g/cm**3) a not used a 2.000E-05 a-a C12WTR

C14 C-12 concentration in contaminated soil (g/g) a not used 3 3.00OE-02 a-a cl2cz

C14 Fraction of vegetation carbon from soil not used a 2.000E-02 --- CSOIL

C14 a Fraction of vegetation carbon from air a not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) a not used a 3.000E-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) a not used a 7.000E-07 --- EVSN

C14 a C-12 evasion flux rate from soil (1/sec) a not used 1.000E-10 --- REVSN

C14 a Fraction of grain in beef cattle feed not used 8.000E-01 a-a AVFG4

C14 Fraction of grain in milk cow feed not used 2.0OOE-01 a AVFGS

STOR a Storage times of contaminated foodstuffs (days):
STOR a Fruits, non-leafy vegetables, and grain 1.400E+01 a 1.400E+01 a --- aSTOR (1)

STOR Leafy vegetables 0 3 1E+E+0a 0 --- 3 STOR_-(2)

STOR a Milk 1.000E+O0 a 1.O00E+00 --- STORT(3)

STOR a Meat and poultry a 2.000E+01 2.OOOE+01 --- STORT(4)

STOR a Fish a 7.O00E+00 a 7.000E+00 --- STORT(S)

STOR Crustacea and mollusks a 7.000E+00 a 7.000E+00 --- STORT(6)

IRESRAD, Version 6.5 T'c Limit = 30 days 11/28/2011 18:32 Page 8

Summary : HB soil DCGL-Cm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

Site-Specific Parameter Summary (continued)

0 3 a user a used by RESRAD a Parameter

Menu 3 Parameter a Iu...... pt 3.efault a(if different from user input) 3 Name ...

STOR a Well water 
3.00E+00 1.000E+00 a STORT(7)

STOR a Surface water 1.oooE+00 1.0006E+0 a a STORT(8)

STOB 3 Livestock fodder 4.500E+01 4.500E+01 a STOPLT(9)

R021 Thickness of building foundation (m) not used a 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 3 2.400E+00 a DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 a Volumetric water content of the cover material not used a 5.000E-02 a a PH2oCv

R021 volumetric water content of the foundation not used 3.000E-02 a PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):
R021 3 in cover material not used a 2.000E-06 --- DIFCV

R021 in foundation material not used a 3.000E-07 a DIFFL

R021 in contaminated zone soil not used a 2.000E-06 a-DIFCZ

R021 Radon vertical dimension of mixing (m) not used a 2.000E+00 a-- HMIX

R021 Average building air exchange rate (1/hr) a not used a 5.OOOE-01 a3a REXG

R021 Height of the building (room) (m) a not used a 2.500E+00 3 HRM

R021 a Building interior area factor a not used a 0.OOOE+00 -- FAI

R021 Building depth below ground surface (m) not used 3-1. 0 OOF+0 0 - 3 DMFL

R021 Emanating power of Rn-222 gas a not used a 2.500E-01 --- EMANA(1)

R021 a Emanating power of Rn-220 gas not used a 1.500E-01 a-- EMANA(2)

TITL Number of graphical time points 32 a ..... NPTS

TITL a Maximum number of integration points for dose a 17 a ....... LYMAX

TITL Maximum number of integration points for risk a i --.... KYNAX

Summary of Pathway Selections

.Pathwyy User Selection
A... .........XX.XX X XX X X X .......XX ..X

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

IRESRAD, Version 6.5 T' Limit = 30 days 11/28/2011 18:32 Page 9

Summary : HB soil OCGL_Cm245
File : C:\RESR.ADFAMILY\RESRAD\6.5\USERFILES\cM245 DCGL\HB SOIL DCGLCM245.RAD

Contaminated Zone Dimensions Initial Soil Concentrations-, i/
... .. .. ... .. .. ... .. .....z I ....• .m • ................ •.,.. i.

XXXXXXXXXXXXXXXXXXXXX AXAAXXAXAXXAAAAXAAAAAAAa

Area: 30000.00 square meters Cm-245 1.OOOE+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters

1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 18:32 Page 1
Probabilistic results summary : HB soil DCGL-Cm245
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD
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Probabilistic results summary : HB soil DCGLCm245
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution Parameters

1 DENSCZ ROUNDED 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 .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 OCACTC(2) TRUNCATED LOGNORMAL-N 8.82 1.82 .001 .999

28 DCACTUI(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 OCACTU1(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 OCACTUl(5) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999

38 DCACTS(S) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999

39 DCACTC(7) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

40 DCACTU1(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 oCACTUI(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 : HB soil DCGLCm245
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CM245 DCGL\HB SOIL DCGLCM245.RAD

Probabilistic Input (cont.)

Number Name Distribution Parameters

49 BRTF(95,2) TRUNCATED LOGNORMAL-N -9.9 .2 .001 .999

so 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 BRTF(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(94,1) 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 BRBF(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 2.3 10 9

11t67 BBiO2 1 ) LtGNtRiAtiitL- 23tti.i1fittI•tft•ItI• Ittttitttfiittiit
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Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose
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Cm-246 Results:

IRESRAD, Version 6.5 To Limit = 30 days 11/28/2011 13:35 Page 1

Summary : HB soil DCGL_Cm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL_CM246.RAD
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Summary : HB soil DCGL_Cm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

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

0 3 Current 3 Base 3 Parameter

Menu P Iame a Value# C aset 3 Name

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 a At-218 (Source: FGR 12) 5.847E-03 5.847E-03 DCF1( 1)

A-1 a Bi-210 (Source: FGR 12) a 3.606E-03 a 3.606E-03 a DCF1( 2)

A-1 8i-214 (Source: FGR 12) 9.808E+00 9.808E+00 3 DCF1( 3)

A-1 a Cm-246 (Source: FGR 12) a 1.162E-04 a 1.162E-04 - DCFI( 4)

A-1 a Pa-234 (Source: FGR 12) a 1.155E+01 1.155E+01 DCF1( 5)

A-i a Pa-234m (Source: FGR 12) a 8.967E-02 8.967E-02 DCF1( 6)

A-1 Pb-210 (Source: FGR 12) a 2.447E-03 2.447E-03 a DCF1( 7)

A-1 a Pb-214 (Source: FOR 12) a 1.341E+00 1.341E+00 a DCF1( 8)

A-1 a Po-210 (Source: FGR 12) a 5.231E-05 5.231E-05 a DCFI( 9)

A-1 a Po-214 (Source: FGR 12) 1 5.138E-04 5.138E-04 a DCFI( 10)

A-1I Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 a DCF1( 11)

A-1I Pu-242 (Source: FGR 12) 1.280E-04 1.280E-04 a DCF1( 12)

A-i a Ra-226 (Source: FGR 12) 3 .176E-02 a 3.176E-02 a DCF1( 13)

A-1 a Rn-222 (Source: FGR 12) 2.354E-03 2.354E-03 a DCF1( 14)

A-I a Th-230 (Source: FGR 12) 1.209E-03 I1.209E-03 a DCF1( 15)

A-1 a Th-234 (Source: FGR 12) 2.410E-02 a 2.410E-02 a DCFi( 16)

A-1 a Tl-210 (Source: no data) 0.00E+00 '-2.OOOE+00 a DCF1( 17)

A-1 a U-234 (Source: FGR 12) a 4.017E-04 a 4.017E-04 a DCF1( 18)

A-1 a u-238 (Source: FGR 12) 1.031E-04 1.031E-04 DCF1( 19)

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

B-I Cm-246 4.510E-01 4.510E-01 DCF2( 1)

B-1 Pb-210+D 1.380E-02 a 1.360E-02 a DCF2( 5)

B-1 a Po-210 9.400E-03 a 9.400E-03 a DCF2( 6)
B-1 a Pu-242 4.110E-01 4.110E-01 DCF2( 7)

B-1 a Ra-226+D 8.594E-03 8.580E-03 DCF2( 10)

B-1I Th-230 3.260E-01 a 3.260E-01 a DCF2( 11)

B-1 a u-234 1.320E-01 1.320E-01 a DCF2( 12)
B-1 a u-238 1.i8OE-01 1.180E-01 DCF2( 13)
B-1 a U-238+D 1.180E-01 1.180E-01 DCF2( 14)

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

D-1 Cm-246 3.700E-03 3.700E-03 DCF3( 1)

D-1 Pb-210+D a 5.376E-03 a 5.370E-03 a DCF3( 5)
D-1 Po-210 1.900E-03 a 1.900E-03 a DCF3( 6)

D-1 Pu-242 3.360E-03 3.360E-03 a DCF3( 7)
D-1 Ra-226+D a 321E-03 1320E-03 DCF3( 10)

D- a Th-230 5.480E-04 5.480E-04 a DCF3( 11)

D-1 U-234 a 2.830E-04 a 2.830E-04 DCF3( 12)

D-I u-238 2.550E-04 2.550E-04 DCF3( 13)

D-1 I u-238+D 2.687E-04 2.550E-04 DCF3( 14)

D-34 Food transfer factors:
D-34 Cm-246 , plant/soil concentration ratio, dimensionless a 1.830E-03 1.OOOE-03 RTF( 1,j)

D-34 Cm-246 beef/livestock-intake ratio, (pCi/kg)/(pci/d) 2.000E-05 a 2.0008-0S a RTF( 1,2)

D-34 Cm-246 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-06 a 2.000E-06 RTF( 1,3)

0-34 a
1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 13:35 Page 3

Summary : HB soil DCGL_Cm246
File : C:\RESRADrFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

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

0 Current a Base Parameter

Menu a Parameter a value# a Case* a Name

D-34 a Pb-210+D , plant/soil concentration ratio, dimensionless 1.000-E02 I 1.OOOE-02 a RTF( 5,1)

D-34 a Pb-210+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 a 8.OOOE-04. RTF( 5,2)

D-34 Pb-210+D milk/livestock-intake ratio, (pCi/L) /(pCi/d) 3.000E-04 a 3.000E-04 a RTF( 5,3)

D-34 a 
a

D-34 Po-210 , plant/soil concentration ratio, dimensionless 1.OOOE-03 a 1.000E-03 3 RTF( 6,1)

o-34 a Po-210 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 a 5.000E-03 a RTF( 6,2)

D-34 a Po-210 milk/livestock-intake ratio, (pCi/L)/(pci/d) 3.400E-04 3.400E-04 a RTF( 6,3)

D-34 a
D-34 I Pu-242 , plant/soil concentration ratio, dimensionless 1.830E-03 a 1.0OOE-03 3 RTF( 7,1)

D-34 a Pu-242 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.000E-04 a RTF( 7,2)

D-34 Pu-242 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 a 1.000E-06 a RTF( 7,3)

D-34 a
D-34 a Ra-226+D , olant/soil concentration ratio, dimensionless a 4.000E-02 a 4.OOOE-02 3 RTF( 10,1)

D-34 Ra-226+D beef/livestock-intake ratio, (pCi/kg)/(pci/d) a 1.000E-03 a 1.OOOE-03 a RTF( 10,2)
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D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pci/d) 1.OOOE-03 1.OOOE-03 RTF( 10,3)

D-34 
3

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.OOOE-03 RTF( 11,I)

D-34 Th-230 beef/livestock-intake ratio, (pci/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 11,2)

D-34 Th-230 milk/livestock-intake ratio, (pCi/L)/(pci/d) 5.OOOE-06 5.000E-06 RTF( 11,3)

D-34
D-34 u-234 Elant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 3 RTF( 12,1)

D-34 u-234 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 3 RTF( 12,2)

D-34 u-234 milk/livestock-intake ratio, (pCi/L)/(pci/d) 6.000E-04 6.000E-04 : RTF( 12,3)

D-34 3
D-34 u-238 plant/soil concentration ratio, dimensionless 2.50OE-03 2.500E-03 3 RTF( 13,1)

D-34 u-238 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 13,2)

D-34 u-238 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.O00E-04 6.000E-04 RTF( 13,3)

D-343
D-34 u-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 14,1)

D-34 u-238+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 14,2)

D-34 u-238+D milk/livestock-intake ratio, (pCi/L)/(pci/d) 6.000E-04 6.OOOE-04 RTF( 14,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Cm-246 , fish 3.000E+01 3.000E+01 BIOFAC( 1,1)

D-5 Cm-246 , crustacea and mollusks 1.000E+03 1.OOOE+03 BIOFAC( 1,2)

D-5
D-5 Pb-210+D , fish 3.OOOE+02 3.OOE+02 BIOFAC( 5,1)

D-5 Pb-210+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 5,2)

D-5
D-5 Po-210 , fish 1.000E+02 1.QOOE+02 BIOFAC( 6,1)

D-5 Po-210 , crustacea and mollusks 2.000E+04 2.OOOE+04 BIOFAC( 6,2)

D-5 3
D-5 Pu-242 , fish 3.000E+01 3.OOOE+01 3 BIOFAC( 7,1)

D-5 Pu-242 , crustacea and mollusks 1.000E+02 1.00OE+02 BIOFAC( 7,2)

D-5
D-5 Ra-226+D , fish 5.000E+O1 5.000E+01 BIOFAC( 10,1)

D-5 Ra-226+D , crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC( 10,2)

D-5
D-5 Th-230 , fish 1.O00E+02 1.000E+02 BIOFAC( 11,1)

D-5 Th-230 , crustacea and mollusks 5.000E+02 5.OOOE+02 3 BIOFAC( 11,2)
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Summary : HB soil DCGLCm246
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Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: HR DCGLs Plus FGR 12 & FGR 11

0 3 Current 3 Base Parameter

Menu P aramýeter l. vaue# 3 Case* . Name

D-5 I u-234 , fish 1.OOOE+01 1.O00E+0l 3 BIOFAC( 12,1)

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

D-5 '

D-5 3 u-238 , fish 1.000E+01 1.000E+01 3 BIOFAC( 13,1)

D-5 u-238 , crustacea and mollusks 6.OOOE+01 6.0000E+1 R BIOFAC( 13,2)

D-5
D-5 u-238+D , fish 1.000E+01 1.OOOE+01 3 BIOFAC( 14,1)

o-5 u-238+Do .crustacea and mollusks 6.000E+01 I 6.OOOE+01 ' BIOFAC( 14 2)

#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.
IRESRAD, version 6.5 T'. Limit = 30 days 11/28/2011 13:35 Page 5

Summary : HB soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\cM246 DCGL\HB SOIL DCGLCM246.RAD

Site-Specific Parameter Summary

0 3 . User 3 Used by RESRAD 3 Parameter

Menu Parameter 3.Input I. Default 3.(if different from user input) 
3

Name

R011 Area of contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
R011 Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)

R012 initial principal radionuclide (pCi/g): Cm-246
R012 concentration in groundwater (pCi/L): cm-246

R013 cover depth (m)
R013 Density of cover material (g/cm

t
*3)

R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode
R013 Runotf coefficient
R013 Watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/yr)
R014 Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 Water table drop rate (m/yr)
R014 3 well pump intake depth (m below water table)

t BARTLETT

3.OOOE+04 1.000E+04
2.670E+00 2.OOOE+00
0.000E+00 O.OOOE+0O
1.950E+02 1.OOOE+02
2.500E+01 3.00OE+01
0.000E+00 0.OooE+00
1.000E+00 1.000E+00
3.000E+00 3.0000E+0
1.000E+01 1.000E+01

3 3.000E+01 3.OOOE+01
1.000E+02 1.000E+02
3.000E+02 3.000E+02
1.O00E+03 1.000E+03
not used 0.0000E+0
not used 0.O00E+O00

1.O000600 0.0OOE+00
not used 0.006E+00

0.000E+00 0.000E+00
not used 1.500E+00
not used 130ooE-03
1.564E+00 1.500E+00
2.200E-03 1.000E-03
4.100E-01 4.000E-01
9.500E-02 2.000E-01
3.900E+00 1.000E+01
5.600E+00 5.300E+00
3.040E+00 2.OOOE+00
not used 8.OOOE+±0
6.250E-01 5.000E-01
9.100E-01 31.000E+O
5.600E-01 2.OOOE-01
overhead overhead
5.00OE-01 2.000E-01
2.520E+07 1.000E+06
1.000E-03 1.000E-03

: 1.510E+00 1.500E+00
4.300E-01 4.OOOE-01

3 3.420E-01 2.000E-01
8.800E-02 2.000E-01
2.880E+01 1.000E+02
2.000E-03 2.000E-02
7.100E+00 5.300E+00
1.000E-03 1.000E-03
3.000E+01 1.000E301

AREA
THICKO
SUBMFRACT
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)
T( 8)
T( 9)
T(10)

3 S1(1)
3 Wl( 1)

COVERO
DENSCV
vCV
DENSCZ
VCZ
TPCZ

3FCCZ
IHCCZ
3 BCZ

WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ

' FCSZ
HCSZ

3 HGWT
BSZ
vWT
DwIB~gT
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R014 * Model: Nondispersion (ND) or Mass-Balance (MB) NO ' NO 3 --- MODEL

R014 well pumping rate (m**3/yr) 1.573E+03 ' 2.500E+02 --- ' UW

1RESRAD, Version 6.5 Ta Limit = 30 days 11/28/2011 13:35 Page 6

Summary : HB soil DCGL.Cm246
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGL-CM246.RAD

Site-Specific Parameter Summary (continued)

O a User - 3

Menu a Parameter Input 2. Default (If

R015 Number of unsaturated zone strata 1 a
R015 Unsat. zone 1, thickness (m) 4.040E+00 a 4.000E+O0
R015 a Unsat. zone 1, soil density (g/cm**3) a 1.564E+00 a 1.500E+O0
R015 a unsat. zone 1, total porosity a 4.100E-01 a 4.000E-01
R015 a unsat. zone 1, effective porosity a 3.150E-01 a 2.000E-O1
R015 a unsat. zone 1, field capacity a 9.500E-02 2.000-E-1
RO15 a Unsat. zone 1, soil-specific b parameter a 5.600E+00 a 5.300E+00 a
R015 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 a 1.000E+01 a

R016 Distribution coefficients for Cm-246
R016 Contaminated zone (cm**3/g) a 6.761E+03 a-I.0O0E+00 a

R016 a Unsaturated zone 1 (cm**31g) a 6.761E+03 3_1.00OE+00 a

R016 a Saturated zone (cm**3/g) a 6.761E+03 a-1.OOOE+0a
R016 a Leach rate (/yr) 0.OOOE+0 0.000E+00
R016 a Solubility constant O.OOOE+00 a O.OOOE+0O

R016 Distribution coefficients for daughter Pb-210
R016 Contaminated zone (cm**3/g) 2.392E+03 1.OOOE+02
R016 Unsaturated zone 1 (cm**3/g) 2.392E+03 1.OOOE+02
R016 a Saturated zone (cm**3/g) a 2.392E+03 a 1.000E+02 a

R016 a Leach rate (/yr) O.O000E+00 O.OOOE+0a
R016 a Solubility constant O.O000E+00 O.000E+00

R016 Distribution coefficients for daughter Po-210 a
R016 Contaminated zone (cm**3/g) 1.810E+02 a 1.OOOE+01
R016 a unsaturated zone 1 (cm**3/g) 1.810E+02 a 1.000E+01
R016 a Saturated zone (cm.*3/g) .1.810E+02 a 1.000E+01
R016 a Leach rate (/yr) 0.000E+00 a 0.000E+0O
R016 a Solubility constant a .0008E+O0 0.OOOE+0O

R016 a Distribution coefficients for daughter Pu-24
2

R016 a Contaminated zone (cm**3/g) a 9.530E+02 2.oO0E+03

R016 a Unsaturated zone 1 (cm**3/g) 9.530E+02 a 2.OOOE+03
R016 a Saturated zone (cm**3/g) a 9.530E+02 a 2.OooE+03
R016 a Leach rate (/yr) a OO.00E+00 a0.OOE+0O
R016 a Solubility constant a O.O00E+O0 OaOOOE+O0

R016 a Distribution coefficients for daughter Ra-226 a

R016 a Contaminated zone (cm**3/g) a 3.533E+03 a 7.000E+01
R016 a unsaturated zone 1 (cm**3/g) a 3.533E+03 a 7.000E+01 a

R016 a Saturated zone (cm**3/g) a 3.533E+03 a 7.000E+01
R016 a Leach rate (/yr) a .OOOE+O0 a O.00+00
R016 Solubility constant O.OOOE+00 O.OO, +O0a

R016 a Distribution coefficients for daughter Th-230 a

R016 Contaminated zone (cm**3/g) a 5.884E+03 a 6.000E+04
R016 Unsaturated zone 1 (cm**3/g). 5.884E+03 a 6.000E+04
R016 a Saturated zone (cm**3/g) a 5.884E+03 a 6.00OE+04 a

R016 a Leach rate (/yr) O.O00E+00 O.0OOE+00 a

R016 a Solubility constant a 0.OOOE+00 0.OO0E+00 a

IRESRAD, version 6.5 Ta Limit = 30 days 11/28/2011 13:35 Page 7
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Site-Specific Parameter Summary (continued)

0 a a User a a

menu • Parameter a anput.. Default 3 (If

used by RESRAD a Parameter
different from user input) ' Name

1.349E-05
not used

3.811E-05
not used

5.031E-04
not used

9.56SE-05
not used

2.581E-05
not used

1.55OE-05
not used

NS
H (1)

a DENSUZ(1)
TPUZ(1)
EPUZ(1)
FCuZ(1)
BUZ(1)

a HCUZ(1)

a DCNUCC( 1)
DCNuCu( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 5)
DCNUCU( 5,1)
DCNUCS( 5)
ALEACH( 5)
SOLUBK( 5)

DCNUCC( 6)
DCNUCU( 6,1)
DCNUCS( 6)
ALEACH( 6)
SOLUBK( 6)

a DCNUCC( 7)
a DCNuCu( 7,1)
a DCNUCS( 7)

ALEACH( 7)
SOLUBK( 7)

DCNUCC(1O)
a DCNUCU(1O,1)

DCNUCS(1O)
a ALEACH(10)
a SOLUBK(10)

a DCNUCC(11)
a DCNUCU(11,1)
a DCNUCS(11)
a ALEACH(11)
a SOLUBK(11)

used by RESRAD a Parameter

R016 Distribution coefficients for daughter U-234
R016 Contaminated zone (cma*3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 a Solubility constant

R016 a Distribution coefficients for daughter U-238
R016 a Contaminated zone (cm**3/g)
R016 a Unsaturated zone 1 (cm**3/g)
R016 a Saturated zone (cm**3/g)
R016 I Leach rate (/yr)
R016 Solubility constant

R017 Inhalation rate (m**3/yr)
R017 Mass loading for inhalation (g/m**3)
R017 a Exposure duration
R017 a Shielding factor, inhalation
R017 a Shielding factor, external gamma
R017 Fraction of time spent indoors
R017 Fraction of time spent outdoors (on site)
R017 a Shape factor flag, external gamma
R017 Radii of shape factor array (used if ES -1):
R017 Outer annular radius (m), ring 1:
R017 Outer annular radius (m), ring 2:
R017 Outer annular radius (m), ring 3:
R017 Outer annular radius (m), ring 4:
R017 a Outer annular radius (m), ring 5:
R017 a Outer annular radius (m), ring 6:
R017 a Outer annular radius (m), ring 7:
R017 a Outer annular radius (m), ring 8:
R017 a Outer annular radius (m), ring 9:
R017 a Outer annular radius Wm), ring 10:
R017 a Outer annular radius (m), ring 11:
R017 Outer annular radius (m), ring 12:

R017 Fractions of annular areas within AREA:
R017 Ring 1
R017 Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring

t EBARTLETT

1.260E+02
1. 260E+02
1. 260E+02
O.OOOE+00
O.OOOE+00

1.260E+02
1.260E+02
1.260E+02
O.O00E+OO
O.OOOE+00

8.400E+03
1.OOOE-04
3.OOOE+01
5. 50OE-O1
2.725E-01
6. 571E-01
1.181E-01
1.OOOE+0O

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

not used
not used
not used
not used
not used

5.00OE+01 DCNUCC(12)
5.000E+01 a-a DCNUCU(12,1)
5.000E+01 a- DCNUCS(12)
O.OOOE+00 7.224E-04 2 ALEACH(12)
O.OOOE+00 not used a SOLUBK(12)

a5.0008E+01 aDCNUCC(13)
5.000E+01 aDCNUCU(13,1)

a5.OOE+01 a DCNUCS(13)
O,.00E+00 7.224E-04 ALEACH(13)
O.OOOE+00 not used a SOLUBK(13)

8 400E+03 --- INHALR
1.OOOE-04 --- MLINH

a 3.O00E+01 --- ED
a 4.000E-01 --- SHF3
a 7.000E-01 a-a SHF1
a 5.000E-01 a-a FIND
a 2.500E-01 a-- FOTD

1.000E+00 a >0 shows circular AREA. FS

a 5.0OOE+01 aRADSHAPE( 1)
7.071E+01 a-a RADSHAPE( 2)

0.000E+00 --- RADSHAPE( 3)
O.O0OE+00 --- RADSHAPE( 4)
a0.0O00E+00 a--- AD_.SHAPE( S)
0.OOOE+00 a RADSHAPE( 6)
0.O0OE+00 a-a RADSHAPE( 7)

SO.O000E+00 aRADSHAPE( 8)
a 0.000E+00 a-a BADSHAPE( 9)
a0.O000+00 a3 RAD...SHAPE(10)

0.OOOE+00 3 aADSHAPE(11)
a 0.OOOE+00 a RADSHAPE(12)

1.OO0E+00 --- FRACA( 1)
2 2.732E-01 --- FRACAC( 2)

0.000E+00 a-aFPRACA( 3)
0.O00E+00 --- FPRACA( 4)
0.OOOE+00 -FRACA( 5)
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R017 I Ring 6 not used 0.OOOE+00 --- FRACA( 6)

R017 3 Ring 7 not used O.OOOE+00 --- FRACA( 7)

R017 l Ring 8 not used O.OOOE+O0 3 FRACA( 8)

R017 3 Ring 9 not used O.0OOE+0Q 2-FRACA( 9)

R017 I Ring 10 not used O.OOOE+00 --- FRACA(IO)

ROl7 3 Ring 11 not used O.0000E+0 --- FRACA(11)

R017 l Ring 12 not used O.OOE+O3 --- FRACA(12)

3 
33 

33
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Summary HB soil DCGL_Cm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLSCM246.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User Used by RESRAD Parameter

Menu 3 .. Para•eter .................. . Input 3. Default ( (If different from user input) Name

R018 Fruits, vegetables and grain consumption (kg/yr) ' 1.120E+02 1.600E+02 --- DIET(l)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIET(2)

ROi8 Milk consumption (L/yr) 2.330E+02 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(S)

R018 other seafood consumption (kg/yr) 9.000E-01 9.000E-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

RO18 Drinking water intake (L/yr) 4.785E-02 5.100E+02 --- DWI

RO18 Contamination fraction of drinking water 1.000E+0O 1.000E+00 --- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water 1.000E+00 l.OOOE+00 --- FLW

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

R018 Contamination fraction of aquatic food 1.0O0E+00 5.000E-01 --- FR9

R018 Contamination fraction of plant food 1.000E+00 3-1 --- FPLANT

R018 Contamination fraction of meat 1.0OOE+00 3-1 --- FMEAT

R018 Contamination fraction of milk 1.O00E+00 :-1 --- FMILK

ROI9 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.S00E+01I --- LFI6

R019 Livestock water intake for meat (L/day) 5.060E+01 5.000E+01 --- - LW5I

ROi9 Livestock water intake for milk (L/day) 6.000E+013 1.600E+02 I --- LWI6

R019 Livestock soil intake (kg/day) S.OOE-01 5.OOOE-01 -- 3 LSI

R019 Mass loading for foliar deposition (g/m**3) 4.OOOE-04 1.00DE-04 -- MLFD

ROi9 Depth of soil mixing layer (m) 2.300E-01 1.50OE-01 --- DM

R019 Depth of roots (m) 1.220E+00 9.00DE-01 --- DROOT

R019 Drinkino water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

ROI9 Household water fraction from ground water not used I.000E+00 --- FOFGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.0OOE+00 --- 3 FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00 --- FGWIR

Ri9B wet weight crop yield for Non-Leafy (kg/m**2) 1.7SOE+00 7.000E-01 --- 'V(1)

Ri9B wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00E --- YV(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- 3 TE(1)

R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 8.OOOE-02 --- TE(3)

R19s Translocation Factor for Non-Leafy I1.0OE-01 1.000E-01 --- TIV(1)

R19B Translocation.Factor for Leafy 1.0OOE+00 1.OOOE+00 --- TIV(2)

R198 Translocation Factor for Fodder 1.OOOE+00 I1.OOOE+00 --- TIV(3)

Ri9g Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RDRY(1)

Ri9B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

Rigs Dry Foliar Interception Fraction for Fodder 3.SO0E-01 2.500E-01 --- RDRY(3)

R19B wet Foliar Interception Fraction for Non-Leafy .* 3.500E-01 2.S00E-01 --- RWET(1)

Ri9B Wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.50OE-01 2.S00E-01 --- RWET(3)

R19B weathering Removal constant for vegetation 3.300E+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.OOOE-02 --- C12CZ

C14 Fraction of vegetation carbon from soil ' not used 2.000E-02 --- CSOIL

1RESRAD, Version 6.5 T<' Limit = 30 days 11/28/2011 13:35 Page 9

Summary HB soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

Site-Specific Parameter Summary (continued)

O user . used by RESRAD 3 Parameter

menu Parameter Input 3Default (if different from user input) 3 Name

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-OI 3 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.OOOE-07 --- EEVSN

C14 C-12 evasion flux rate from soil (i/sec) not used 1.OOOE-1O --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.00ED1- --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.00OE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 I1.400E+01 --- STORT(1)

STOR Leafy vegetables 1.0O0E+00 I1.000E+00 --- STORT(2)

STOR Milk 1.OOOE+00 I1.OOOE+00 --- STORT(3)

STOR Meat and poultry 2.000E+01 2.000E+01 --- STORT(4)

STOR Fish 7.000E+00 7.000E+00 --- STORT(S)

STOR Crustacea and mollusks 7.O00E+00 7.OOOE+00 --- STORT(6)

STOR Well water 1.000E+00 1.000E+00 --- STORT(7)

STOR Surface water. 1.OOOE+00 1.OOOE+00 --- STORT(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STORjT(g)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation I not used 1.000E-01 --- TPFL

R021 volumetric water content of the cover material not used 5.000E-02 --- PH2OCV

R021 volumetric water content of the foundation not used 3.OOOE-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec): 3

R021I in cover material not used 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021I in contaminated zone soil not used 2.OOOE-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.OOOE+00 --- HMIX

RO21 Average building air exchange rate (1/hr) not used S.0OOE-01 --- REXG

R021 Height of the building (room) (m) not used 3 2.500E+00 --- HRM

R021 Building interior area factor not used O.000E+O0 --- FAI

R021 Building depth below ground surface (m) not used 1-1.0ODE+00 --- DMFL

R021 Emanating power of Rn-222 gas 3 not used I 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 3 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- NPTS

t BART L ETT 
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TITL Maximum number of integration points for dose 17 3 --- - LYMAX

TITL Maximum number of integration points for ris3 k-- - --- KYMAX

1RESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 13:35 Page 10

Summary : HB soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

Summary of Pathway Selections

.pfdway. . . user eecion.

1- external gamma ' active
2 inhalation (w/o radon)' active
3 plant ingestion 3 active
4 meat ingestion active
5 milk ingestion 3 active
6 aquatic foods 3 active
7 drinking water active
8 soil ingestion 3 active
9 radon 3 suppressed
Find peak pathway doses active
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Summary : HB soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

contaminated Zone Dimensions

Area: 30000.00 square meters
Thickness: 2.67 meters

Cover Depth: 0.00 meters

InitialSoil4 Con.centrations.0pi/
XAXXX5XXXXXAAXXXXXXXXXXSXX AAAAAA

Ce-246 1.OOOE4-00

1RESRAD, Version 6.5 Tx, Limit = 30 days 11/28/2011 13:35 Page 1
Probabilistic results summary : HE soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD
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Probabilistic results summary : HE soil DCGLCm246
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name
AAMAAAA"A'AAA'

1 DENSCZ
2 TPCZ
3 HCCZ
4 BCZ
5 EVAPTR
6 RI
7 DENSAQ
8 TPSZ
9 EPSZ

10 NCSZ
11 BSz
12 DWIBWT
13 UW
14 H(1)
15 DENSUZ(1)
16 TPUZ(1)
17 EPUZ(1)
18 HCUZ(1)
19 BUZ(1)
20 MLINH

.00003 .8119
21 SHF3
22 SHF1
23 DM
24 Yv(1)
25 WLAM
26 RWET(2)
27 DCACTC(1)
28 DCACTU1(1)
29 OCACTS(1)
30 DCACTC(5)
31 DCACTUI(5)
32 DCACTS(5)
33 DCACTC(6)
34 DCACTU1(6)
35 DCACTS(6)
36 DCACTC(7)

t BARTLETT

Distribution Parameters
hA.AAAA~j X~AXXXXXSXXXXXXX 5A55R5X55A&XX

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 8 0
.00004 .9495 .00006 .9937 .000076 .9983

UNIFORM .15 .95

BOUNDED LOGNORMAL-N -1.3 .59

TRIANGULAR 0 .15
TRUNCATED LOGNORMAL-N .56 .48
TRIANGULAR 5.1 18
TRIANGULAR .06 .67

TRUNCATED LOGNORMAL-N 8.82 1.82
TRUNCATED LOGNORMAL-N 8.82 1.82
TRUNCATED LOGNORMAL-N 8.82 1.82
TRUNCATED LOGNORMAL-N 7.78 2.78
TRUNCATED LOGNORMAL-N 7;78 2.76
TRUNCATED LOGNORMAL-N 7.78 2.76
TRUNCATED LOGNORMAL-N 5.2 1.68
TRUNCATED LOGNORMAL-N 5.2 1.68
TRUNCATED LOGNORMAL-N 5.2 1.68
TRUNCATED LOGNORMAL-N 6.86 1.89

.827 2.3

.1319 .6881

.00478 3190
2.08 15.3

.937 2.084

.214 .646

.124 .56

.0106 195
3.02 15.5
30

.827 2.3

.1319 .6881
.0349 .594
.00478 3190
2.08 15.3
0 .000008

.0001 1

.044 1

.6

.001 .999
84
.95
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999
.001 .999

.0151 .000016 .1365
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37 DCACTU1(7) TRUNCATED LOGNORMAL-N 6.86 1.89 .001
38 DCACTS(7) TRUNCATED LOGNORMAL-N 6.86 1.89 .001

39 DCACTC(10) TRUNCATED LOGNORMAL-N 8.17 1.7 .001

40 DCACTU1(10) TRUNCATED LOGNORMAL-N 8.17 1.7 .001

41 DCACTS(10) TRUNCATED LOGNORMAL-N 8.17 1.7 .001

42 DCACTC(11) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

43 DCACTU1(11) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

44 DCACTS(11) TRUNCATED LOGNORMAL-N 8.68 3.62 .001

45 DCACTC(12) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

46 DCACTU1(12) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

47 DCACTS(12) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

48 DCACTC(13) TRUNCATED LOGNORMAL-N 4.84 3.13 .001
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Probabilistic results summary : HB soil DCGLCm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.RAD

Probabilistic Input (cont.)

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

Number
AAAAAA

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

f1t111

Name

DCACTU1(13)
OCACTS(13)
BRTF(96,2)
BRTF(96, 3)
BBIO(96,1)
BRTF(82, 1)
BRTF(82,2)
BRTF(82,3)
BBIO(82,1)
8RTF(84, 1)
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)
BBIO(88,1)
BRTF(90, 1)
BRTF(90,2)
BRTF(90, 3)
BBIO(90,1)
BRTF(92, 1)
BRTF(92,2)
BRTF(92,3)
BBIO(92, 1)
illifffitififff111fi1if

Distribution
TRUNCATED LOGNORXAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N
TRUNCATED LOGNORMAL-N

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

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

LOGNORMAL-N

Parameters

4.84 3.13 .001 .999
4.84 3.13 .001 .999
-10.82 1 .001 .999
-13.12 .9 .001 .999
3.4 1.1
-5.52 .9 .001 .999
-7.13 .7 .001 .999
-8.11 .9 .001 .999
S.7 1.1
-6.9 .9 .001 .999
-5.3 .7 .001 .999
-7.82 .7 .001 .999
4.6 1.1
-6.91 .9 .001 .999
-9.21 .2 .001 .999
-13.82 .5 .001 .999
3.4 1.1
-3.22 .9 .001 .999
-6.91 .7 .001 .999
-6.91 .5 .001 .999
3.9 1.1
-6.91 .9 .001 .999
-9.21 1 .001 .999
-12.21 .9 .001 .999
4.6 1.1
-6.21 .9 .001 .999
-7.13 .7 .001 .999
-7.82 .6 .001 .999
2.3 1.1lifiliftflftllifiiiltiitfl~tltlftliliffti
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Probabilistic results summary : HB soil DCGL.Cm246
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CM246 DCGL\HB SOIL DCGLCM246.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.OOOE+00 9.700E-01

t BARTLETT
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Co-60 Results:

IRESRAD, Version 6.5 Ta Limit = 30 days 11/26/2011 14:16 Page 1

Summary HB soil DCGLCo-60
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CO6O DCGL\HB SOIL DCGLCO60.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines
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Dose Conversion Factor (and Related) Parameter Summary ... 2
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Summary : HB soil DCGLCo-60
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CO60 DCGL\HB SOIL DCGLCo60.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGL.Co60 Plus FGR 12 & FGR 11

0 3 
Current 3 Base Parameter

Menu I Parameter value# 3 case*' Name

A-1 OCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Co-60 (Source: FGR 12) 1.622E+01 1.622E+01 DCF1( 1)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 co-60 2.190E-04 2.190E-04 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Co-60 2.690E-05 2.690E-05 DCF3( 1)

D-34 Food transfer factors:
D-34 Co-60 , plant/soil concentration ratio, dimensionless 1.460E-01 8.OOOE-02 RTF( 1,1)

D-34 Co-60 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.860E-02 2.OOOE-02 RTF( 1,2)

D-34 Co-60 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-03 2.OOOE-03 RTF( 1,3)

O-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Co-60 , fish 3.000E+02 3.000E+02 BIOFAC( 1,1)

D-5 Co-60 ,crustacea and mollusks I 2.OOOE+02 2.000E+02 BIOFAC( 1,2)

#For DCFI(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-o-60
File : C:\RESRADFAMILY\RESBAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGLCO60.RAD

Site-Specific Parameter Summary

0 
User . used by RESRAD Parameter

Menu 3Parameter 
input .Default (if different from User input) M ane

M • ..~ ~~~~~~~.......................................... Pa ~ r.......... ........... ......... ............. . ut.......... • a .. .• ~ if • . m . u•.......... N •............

R011 ' Area of contaminated zone (m**2) 3.OOOE+04 1.000E+04 --- AREA

ROll Thickness of contaminated zone (m) 2.670E+00 2.000E+00 -- I THICKO

R011 Fraction of contamination that is submerged 0.OOE+00 O.000E+00 -- I SUBMFRACT

R011 Length parallel to aquifer flow (i) 1.950E+02 1.O00E+02 --- LCZPAQ

ROll Basic radiation dose limit (mrem/yr) 2.500E+01 3.OOOE+01 --- BRDL

R011 Time since placement of material (yr) O.OOOE+00 O.OOOE+00 3 TI

R011 Times for calculations (yr) 1.000E+00 1.000E+00 --- T( 2)

ROll Times for calculations (yr) 3.000E+00 3.OOOE+00 --- T( 3)

R011 Times for calculations (yr) 1.OOOE+01 1.000E+01 --- T( 4)

Roll Times for calculations (yr) 3.000E+01 3.000E+01 --- T( 5)

R011 ' Times for calculations (yr) l.OOOE+02 1.000E+02 --- T( 6)

ROll 3 Times for calculations (yr) 3.00E+02 3.OOOE+02 3 --- T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 --- T( 8)

Roll 3 Times for calculations (yr) not used 0.OOOE+00 --- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Co-60 1.000E+00 O.OOOE+O0 --- S1(1)

RO2 Concentration in groundwater (pCi/L): Co-60 not used 0.000E+00 --- w1( 1)

R013 Cover depth (m) O.00E+O0 O.OOOE+00 --- COVERO

R013 Density of cover material (g/cm*
3

3) 3 not used 1.500E+O0 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.000E-03 --- VCV

ROl3 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSCZ

R013 contaminated zone erosion rate (m/yr) 2.200E-03 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 4.100E-01 4.OOOE-01 --- TPCZ

ROl3 Contaminated zone field capacity 9.500E-02 2.000E-01I --- FCCZ

ROl3 Contaminated zone hydraulic conductivity (m/yr) 3.900E+00 1.000E+01 --- HCCZ

ROl3 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

ROl3 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

ROl3 Evapotranspiration coefficient 6.250E-01 5.000E-01 - EVAPTR

ROl3 Precipitation (m/yr) 9.100E-01 1.000E+00 -- PRECIP

R013 Irrigation (m/yr) 5.600E-01 2.000E-01 --- RI

ROl3 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 5.000E-01 2.000-E01 --- RUNOFF

ROl3 watershed area for nearby stream or pond (m**2) 2.520E+07 1.O00E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) I.S10E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 4.300E-01 4.OOOE-01 TPSZ

R014 Saturated zone effective porosity 3.420E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 8.800E-02 2.000-E01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 2.880E+01 1.O00E+02 --- MCSZ

40 BAR.TL.ETTPae6
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RO14 Saturated zone hydraulic gradient 2.OOOE-03 2.OOQE-02
R014 ' Saturated zone b parameter 7.100E+O0 5.300E+00
R014 w water table drop rate (m/yr) 1.0OOE-03 1.OOOE-03
R014 ' well pump intake depth (m below water table) 1.OOOE+01 1.OOOE+01

RO14 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND
R014 well pumping rate (m

t
3/yr) 1.573E+03 I 2.500E+02

IRESRAD., Version 6.5 T" Limit ý 30 days 11/26/2011 14:16 Page 4

Summary : HB soil DCGLCo-60
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL_CO60.RAD

HGWT
BSZ3
VWT
DWIBWT
MODEL
UW

0 3
Menu 3 aaee

R01S Number of unsaturated zone strata
RO15 3 Unsat. zone 1, thickness (m)
R015 Unsat. zone 1, soil density (g/cm**
R015 Unsat. zone 1, total porosity
R015 Unsat. zone 1, effective porosity
R015 Unsat. zone 1, field capacity
R015 Unsat. zone 1, soil-specific b para
R015 Unsat. zone 1, hydraulic conductivi

R016 Distribution coefficients for Co-60
R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm*

3
3/g)

R016 Leach rate (/yr)
R016 Solubility constant

R017 Inhalation rate (m**3/yr)
R017 Mass loading for inhalation (g/m**3
ROl7 3 Exposure duration
R017 3 Shielding factor, inhalation
R017 3 Shielding factor, external gamma
R017 Fraction of time spent indoors
ROll Fraction of time spent outdoors (on
R017 Shape factor flag, external gamma
R017 Radii of shape factor array (used
R017 Outer annular radius (m), ring 1
R017 Outer annular radius (i) ring 2
ROl7 ' Outer annular radius (i) ring 3
R017 Outer annular radius (m), ring 4
R017 Outer annular radius (m), ring 5
R017 Outer annular radius (m), ring
ROl7 ' Outer annular radius (m), ring 7
R017 ' Outer annular radius (m), ring
R017 Outer annular radius (m), ring 9
R01 Outer annular radius (m), ring 10
RO17 Outer annular radius (m), ring 11
RO17 Outer annular radius (m), ring 12

1RESRAD, version 6.5 T1 Limit = 30 day
Summary : HB soil DCGLco-60
File : C:\RESRADFAMILY\RESRAD\6.5\USER

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

............. nput Default (if different from user inpu.t) ' Na..eN .......

1 1 --- ' NS

4.040E+00 4.OOOE+0' --- H(l)

'3) ' 1.564E+OO 1.50OE+O0 --- DENSUZ(1)

4.100E-Ol 4.OOOE-Ol --- TPUZ(1)

3.150E-01 2.000E-01 --- - EPUZ(1)

9.SO0E-02 2.OOOE-01 --- FCUZ(1)

meter 5.600E+00 5.300E+00 --- BUZ(l)
ty (m/yr) 3.900E+00 1.OOOE+01 - HCUZ(1)

2.350E+02 1.OOOE+03 --- DCNUCC( 1)
2.350E+02 ' 1.OOOE+O3 --- DCNUCU( 1,1)

I 2.350E+02 3 1.000E+03 --- DCNUCS( 1)
0.OOOE+O0 0.000E+0O 3.876E-04 ALEACH( 1)
0.OO0E+O0 O.O0OE+OO ' not used SOLUBK( 1)

8.400E+03 8.400E+03 --- INHALR
l.OOOE-04 1.000E-04 3--- MLINH

3.000E+O1 3.O00E+Ol --- ED

5.500E-01 4.000E-01 --- SHF3
3.980E-01 7.000E-l1 --- SHF1

6.571E-01 5.00E-01 --- FIND

n site) 1.181E-01 2.500E-01 --- FOTD

1.OOOE+0O 1.OOOE+OO >0 shows circular AREA. FS

3 not used 5.OOOE+O1 --- RAD.SHAPE( 1)
' not used 7.071E+01 --- RADSHAPE( 2)
3 not used O.O0OE+00 --- RADSHAPE( 3)

not used O.OOOE+OO --- RAD.SHAPE( 4)

not used 0.000E+O0 --- RADSHAPE( 5)
not used O.000E+OO --- RADSHAPE( 6)

3 not used O.OOOE+OO --- AD.SHAPE( 7)
not used O.OOOE+OO --- BAD-SHAPE( 8)
not used O.OOOE+O0 --- BADSHAPE( 9)

I not used O.OOOE+0O --- RAD.SHAPE(IO)
3 not used O.OOOE+O0 --- RADSHAPE(11)
*:not used O.OOOE+O0 --- RADSHAPE(12)

s 11/26/2011 14:16 Page 5

RFILES\CO60 DCGL\HB SOIL DCGL_CO6O.PAD

0
menu Parameter

RO17 'Fractions of annular areas within
R017 Ring 1
R017 Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring 5
R017 Ring 6
ROll Ring 1
R017 ' Ring B
R017 Ring 9
R017 Ring 10
R017 ' Ring 11
R017 ' Ring 12

R018 ' Fruits, vegetables and grain consu
R018 Leafy vegetable consumption (kg/yr
R018 'Milk consumption (L/yr)
R018 3 Meat and poultry consumption (kg/y
R018 Fish consumption (kg/yr)
R018 other seafood consumption (kg/yr)
R018 3 Soil ingestion rate (g/yr)
R018 3 Drinking water intake (L/yr)
R018 Contamination fraction of drinking
R018 3 Contamination fraction of househol
R018 Contamination fraction of livestoc
R018 Contamination fraction of irrigati
RO18 Contamination fraction of aquatic
R018 ' Contamination fraction of plant fo
R018 ' Contamination fraction of meat
R018 Contamination fraction of milk

R019 ' Livestock fodder intake for meat C
RO19 3 Livestock fodder intake for milk C
R019 ' Livestock water intake for meat (L
R019 ' Livestock water intake for milk (L
R019 3 Livestock soil intake (kg/day)
R019 ' Mass loading for foliar deposition
R019 ' Depth of soil mixing layer (m)
R019 Depth of roots (m)
R019 Drinking water fraction from groun
R019 Household water fraction from grou
R019 Livestock water fraction from grou
R019 Irrigation fraction from ground wa

R19B ' Wet weight crop yield for Non-Leaf
R19B wet weight crop yield for Leafy
R19B wet weight crop yield for Fodder
R19B 3 Growing Season for Non-Leafy (yea
R19B ' Growing Season for Leafy (yea
Rl9B Growing Season for Fodder (yea

L BARTLETT

Site-specific Parameter Summary (continued)
User ' used by RESRAD

........... I ................. D...... ..... ...efault .... .( f.. fferent..from..use.r..input)

AREA: '' not used '.OOOE+00

not used 2.732E-01 3
not used 3 O.OOOE+OO
not used 0.OOE+OO
not used O.OOOE+OO 3

not used O.OOOE+OO
not used 3 O.OOOE+OO
not used ' O.OOOE+OO 3
not used ' O.O0OE+OO
not used O.OOOE+00 3
not used O.OO0E+OO -
not used 'O.OOE+OO

mption (kg/yr) 1.120E+02 1.600E+02
' 2.140E+01 3 1.400E+01
3 2.330E+02 ' 9.200E+01--

r) 6.510E+O1 3 6.300E+01
2.060E+01 3 5.400E+O0

3 9.OOOE-O1 ' 9.OOOE-01
1.826E+01 3.650E+01 3

4.785E+02 S.100E+02 3

water 1.OOOE+OO 1.OOOE+O0 -
d water not used 1.O0OE+00 ---
k water 1.OOOE+O0 10.O0E+OO
on water 1.OOOE+0O0 1.OOE+OO
food 1.000E+OO 5,000E-01
od 1.OO0E+00 '-1

31.OOOE+00 '-1
: 1.OOOE+O0 '-1

kg/day) 3 2.710E+01 3 6.800E+01
kg/day) ' 6.320E+01 3 5.500E+01 ---
/day) 3 5.060E+01 3 5.OOOE+Ol ---
/day) 6.OOOE+01 3 1.600E+02 ---

5.O0OE-01 5.OOOE-01
(g/m**3) 4.OOOE-04 ' 1.OOOE-04 3

2.300E-01 3 1.SOOE-Ol
1.220E+00 3 9.00OE-01 ---

d water 1.OOOE+OO ' 1.OOOE+O0 3

nd water not used 1.OOOE+O0 -
nd water 1.OO0E+OO 1.OOOE+O0 -
ter I.O00E+0O 1.OOOE+O0 3

y (kg/m**2) 1.750E+00 7.OOOE-01
(kg/m**2) 2.889E+00 1.500E+00
(kg/m**2) 1.887E+00 1.1OOE+O0

rs) 2.460E-01 1.70OE-Ol
rs) 1.230E-01 2.500E-01
.rs) 8.200E-02 8.OOOE-O2

L•

Parameter
3 Name

SFRAcACA 1)
FRACA( 2)
FRACA( 3)
FBACA( 4)
FRAcA( 5)
FRACA( 6)3EPACA( 7)
FPACA 8)

PFACA( 9)
FRACA(10)

3 FPACA(11)
3 FPACA(12)

3 DIET(1)
3 DIET(2)
3 DIET(3)

DIET(4)
* DIET(5)

DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW

3 FR9
FPLANT
FMEAT

3 FMILK

* LFIS
3 LFI6

LWIS
LwI6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
Yv(2)
YV(3)
TE(1)
TE(2)

3 TE(3)

SAA
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1RESRAD, Version 6.5 Ta Limit = 30 days 11/26/2011 14:16 Page 6

Summary HB soil DCGL-Co-60
File C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CO60 DCGL\HB SOIL DCGL_CO60.RAD

Site-Specific Parameter Summary (continued)
0 3 3 User 3 used by RESRAD 3 Parameter

Menu Parameter Inp.ut 3. Default .. (if diffe rent from user input) Name

R19B Translocation Factor for Non-Leafy 1.OOOE-O1 3 1.OOOE-01
R19B Translocation Factor for Leafy 1.OOOE+00 1.O0OE+03

R19B Translocation Factor for Fodder 1.000E+00 1.OOOE+O0

RI9B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 3 2.500E-01

R19B 3 Dry Foliar Interception Fraction for Leafy 3.500E-01 2.SOOE-01

R19B 3 Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01
R19B Wet Foliar Interception Fraction for Non-Leafy 3.SOOE-01 2.500E-01

R19B 3 Wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01
R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01

R19B Weathering Removal Constant for Vegetation 3.300E+01 2.OOOE+01

C14 C-12 concentration in water (g/cm**3) 3 not used 2.OOOE-05

C14 c-12 concentration in contaminated soil (g/g) not used 3.OOOE-02

C14 Fraction of vegetation carbon from soil not used 2.000E-02

C14 Fraction of vegetation carbon from air not used 9.800E-01

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01

C14 C-14 evasion flux rate from soil (1/sec) not used 7.OOOE-07

C14 C-12 evasion flux rate from soil (1/sec) not used I 1.OOOE-10 I

C14 Fraction of grain in beef cattle feed not used 8.000E-OI 3

C14 Fraction of grain in milk cow feed not used 3 2.O0OE-01 O

STOR 3 Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 3 1.400E+01

STOR Leafy vegetables 1.OOOE+00 1.000E+00
STOR Milk 1.0OOE+00 1.00OE+O0

STOR Meat and poultry 2.000E+Q1 2.000E+O1

STOR 3 Fish I 7.0OOE+00 3 7.0OOE+O0

STOR a crustacea and mollusks 7.000E+00 7.000E+O0

STOR well water 1.000E+00 1.0OoE+O0

STOR 3 Surface water 1.000E+00 3 1.0OOE+00

STOR 3 Livestock fodder 4.500E+01 I 4.SOOE+01

R021 Thickness of building foundation (m) not used 3 1.50E-0

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00

R021 Total porosity of the cover material not used a 4.000E-01

R021 Total porosity of the building foundation not used 1.OOOE-01

R021 aVolumetric water content of the cover material not used 5.000E-02

R021 Volumetric water content of the foundation not used 3.000E-02
R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.OOOE-06

R021 in foundation material not used 3 3.OOOE-07

R021 in contaminated zone soil 3 not used a 2.OOOE-06

R021 Radon vertical dimension of mixing (m) I not used I 2.000E+00

R021 Average building air exchange rate (1/hr) a not used 35,0OOE-01 3

R021 Height of the building (room) (m) a not used 3 2.500E+00 a

R021 Building interior area factor I not used 3 0.OOOE+00

R021 Building depth below ground surface (m) a not used 3-1.OOOE+00

R021 Emanating power of Rn-222 gas 3 not used a 2.500E-01 a

R021 Emanating power of Rn-220 gas 3 not used a 1.500E-01 a

TIV(1)
TIV(2)

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

3 WLAM

C12WTR
cI2cz
CSOIL
CAIR

3 DMC
EVSN
REVSN
AVFG4
AVFGS

STORT(1)
STORT(2)
STORT(3)
STORJT(4)
STORiT(S)
STORT(6)

a STORT(7)
3 STOT(8)

STORT(9)

FLOOR1
DENSFL

3 TPCV
a TPFL
3 PH2OCV
: PH2OFL

a DIFCV
DIFFL
DIFCZ
HMIX

3 REXG
3 HRM

FAI
DMFL
EMANAUi)
EMANA(2)

TITL Number of graphical time points 32 a a-- NPTS

IRESRAD, Version 6.5 T- Limit = 30 days 11/26/2011 14:16 Page 7

Summary : HB soil DCGL-Co-60
File : C:\RESRADFASIILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGLCO60.RAD

Site-Specific Parameter Summary (continued)

0 3 a User a a Used by RESRAD a Parameter

Menu 3 Parameter 3 input 3 De.faul.t.a (if different from user input) a Name

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

TITL 3 Maximum number of integration points for risk . 1 3 a-- KYMAX

Summary of Pathway Selections

.Pathway a User Selection•..... ... ... ... ... .......

1-- external gamma active
2 inhalation (w/o radon)' active
3 -- plant ingestion a active
4 meat ingestion 3 active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses a active

ttillttftftttft IltfitttttffiifitttitttitItfililtt

IRESRAD, Version 6.5 T- Limit = 30 days 11/26/2011 14:16 Page 8

Summary : HB soil DCGL-Co-60
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGL0co60.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, p~i/g

Area: 30000.00 square meters Co-60 1.000E+00
Thickness: 2.67 meters

Cover Depth: 0,00 meters

1RESRAD, Version 6.5 Ta Limit - 30 days 11/26/2011 14:16 Page
Probabilistic results summary : HB soil DCGL-Co-60
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGLCO60.RAD

Table of Contents

Part VI: Uncertainty Analysis

ORESRAD Uncertainty Analysis Results
Probabilistic Input ................................. 2
Total Dose .......................................... 3
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Total Risk .. .......................................... 4
Dose vs Pathway: Ground External ................... 5

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 Probability Summary ....................... 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

IRESRAD, Version 6.5 To Limit = 30 days 11/26/2011 14:16 Page 2

Probabilistic results summary : HB soil DCGL.Co-60
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGLCo60.RAD

Probabilistic Input
0Number of Sample Runs: 2000

Number Name Distribution
1iAW SX Z BOUNDEADAAAAAA 4i NORMXALAA
1 DENSCZ BOUNDED NORMAL
2 TPCZ BOUNDED NORMAL
3 BCCZ BOUNDED LOGNORMAL-N
4 BCZ BOUNDED LOGNORt4AL-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 .9495 .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) LOGNORMAL-N

fifttf tftftttttfttittittittil tttfftiifttfttiffftif

Parameters

1.5635 .2385 .827 2.3
.41 .09 .1319 .6881
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
.5 .75
.36 .76
1.5105 .1855 .937 2.084
.43 .0699 .214 .646
.342 .0705 .124 .56
.362 1.59 .0106 195"
1.96 .265 3.02 15.5
6 10 30
1173 1973
0 8.08
1.5635 .2383 .827 2.3
.41 .09 .1319 .6881
.315 .0905 .0349 .594
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
8 0 0 .000008

.000076 .9983 .0001 1
.15 .95
0 .15 .6
.56 .48 .001 .999
5.1 18 84
.06 .67 .95
5.46 2.53 .001 .999
S.46 2.S3 .001 .999
5.46 2.53 .001 .999
-6.21 .7 .001 .999

.2.7 ..
5.7tt 1.l1tttttttttttit ItttiItif

.0151 .000016 .1365

IRESRAD, Version 6.5 To Limit = 30 days 11/26/2011 14:16 Page 20

Probabilistic results summary : HB soil DCGLCo-60
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CO60 DCGL\HB SOIL DCGLCo60.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.O0OE+00 6.553E+00
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Cs-137 Results:

1RESRAD, Version 6.S To Limit = 30 days 11/27/2011 09:09 Page 1

Summary : HB soil DCGLCs137
File : C:\RESRAD_.FAMILY\RESRAD\6.S\USERFILES\CSI37 DCGL\HB SOIL DCGL_CS137.RAO

Table of Contents

Part I: Mixture sums and Single Radionuclide Guidelines

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 = O.O00E+ 0 .. .................................... 9
Time = 1.000E+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 .................................... 16

Dose/Source Ratios Summed Over All Pathways ............... 17
Single Radionuclide Soil Guidelines ...................... 17
Dose Per Nuclide Summed over All Pathways ................. .18

Soil Concentration Per Nuclide ........................... 18
IRESRAD, Version 6.5 T< Limit = 30 days 11/27/2011 09:09 Page 2

Summary : HB soil DCGLCs137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

0 3Menu2

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: HB DCGLCS137 Plus FGR 12 & FGR 11

3 Current

............. Paýýr t r .......... V a
Base Parameter
Case*. Name

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Ba-137m (Source: FGR 12) 3 3.606E+00 I 3.606E+00 DCFi( 1)

A-1 Cs-137 (Source: FGR 12) 7.510E-04 7.510E-04 DCF1( 2)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-I Cs-137+D 3.190E-05 3.190E-05 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Cs-137+D 5.000E-05 5.000E-05 DCF3( 1)

D-34 Food transfer factors:
D-34 Cs-137+D , plant/soil concentration ratio, dimensionless 7.820E-02 4.000E-02 RTF( 1,1)

D-34 Cs-137+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 6.520E-02 3 3.000E-02 RTF( 1,2)

D-34 Cs-137+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.390E-02 8.000E-03 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Cs-137+D , fish 2.OOOE+03 2.000E+03 BIOFAC( 1,1)

D-5 Cs-137+D , crustacea and mollusks 1.O00E+02 1.000E+02 BIOFAC( 1 2)

#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 DCGLCs137
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGLCS137.RAD

0
menuPamer

R011 Area of contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
R011 Fraction of contamination that is submer
R011 Length parallel to aquifer flow (m)
R011 3 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 3 Times for calculations (yr)
R011 Times for calculations (yr)
R011 3 Times for calculations (yr)
R011 Times for calculations (yr)
R011 ' Times for calculations (yr)
R011 Times for calculations (yr)
R011 2 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pCi/L):

R013 Cover depth (m)
RO13 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 a Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 2 Contaminated zone hydraulic conductivity
R013 I Contaminated zone b parameter
R013 3 Average annual wind speed (m/sec)
R013 3 Humidity in air (g/m**3)
R013 I Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 I Irrigation (m/yr)
R013 Irrigation mode
R013 Runoff coefficient
ROl3 Watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity

Site-Specific Parameter Summary
3 User 3 used by RESRAD a Parameter

.................. ........Input 3 .... Default 3 (If different from user input) a Name

2 3.000E+04 1.OOOE+04 --- AREA
2 2.670E+00 2.000E+00 --- THICKO

ed 20.O000+0 0.OOOE+00 --- I SUBMFRACT
2 1.950E+02 1.000E+02 --- LCZPAQ

2.500E+01 3.000E+01 --- BROL

SO.O00E+0O0 O.000E+00 --- TI

I1.0OOE+00 1.000E+00 3 T( 2)
3.000E+00 I 3.000E+O0 --- T( 3)

S1.O00E+01 I.O00E+01I --- T( 4)
S3.O001E+01 I 3.O00E+01 --- T( 5)

1.OOOE+02 a 1.000E+02 -- T( 6)
3.OOOE+02 3.O000E+02 -- T( 7)
1.OOE+03 I1.O00E+03 --- T( 8)

not used 0.000E+00 2-- T( 9)

not used OaO.00E+O0 a-- T(10)

Cs-137 I .OO0E+00 2 0O000E+00 2-- Sl(l)

Cs-137 not used O.o00E+Oo -- WI( 1)

0.001E+00 a 0O001E+00 2-a COVERO
not used a 1.500E+00 --- DENSCV

not used 1.O00E-03 --- VCV
1.564E+00 1.500E+00 a-- DENSCZ

a 2.200E-03 1.O00E-03 a VCZ

4.100E-01 a 4.000E-01 2-a TPCZ
3 9.500E-02 3 2.OOOE-01 a-- FCCZ

(m/yr) I 3.900E+00 1.OOOE+01 a-a HCCZ
5.600E+00 2 5.300E+00 a-a BCZ
3.040E+00 2.OOOE+00 a-WIND
not used 8.000E+00 a-HUMID

a 6.250E-01 O5.OQE-01 --- EVAPTR
9.100E-01 I.O001E+00 2-a PRECIP
5.600E-01 2.00OE-01 --- RI
overhead a overhead --- IDITCH
5.000E-01 a 2.OOOE-01 --- RUNOFF

(m**2) 2.520E+07 1.OOOE+06 --- WAREA
1.000E-03 1.O00OE-03 --- EPS

1.510E+00 1.500E+00 --- DENSAQ
4.300E-01 4.OOOE-01 3 TPSZ

3 3.420E-01 I 2.000E-01 --- EPSZ
3 8.800E-02 a 2.000E-01 --- FCSZ

AAA
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R014 S Saturated zone hydraulic conductivity (m/yr) a 2.880E+01 ' 1.OOOE+02 --- HCSZ

R014 saturated zone hydraulic gradient a 2.OOOE-03 a 2.000E-02 --- HGWT

R014 * Saturated zone b parameter S 7.100E+00 a 5.300E+00 a-a BSZ

R014 water table drop rate (m/yr) a 1.OOOE-03 a 1.000E-03 a-a VWT

R014 a well pump intake depth (m below water table) a 1.OOOE+01 a 1.000E+01 a-a DWIBWT

R014 a Model: Nondispersion (ND) or Mass-Balance (MB) a ND a ND --- MODEL

R014 a well pumping rate (m**3/yr) a 1.573E+03 a 2.500E+02 --- UW

IRESRAD, version 6.5 T1 Limit = 30 days 11/27/2011. 09:09 Page 4

summary : HB soil DCGLCs137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGL-CS137.RAD

Site-Specific Parameter Summary (continued)

0 a a User a a used by RESRAD a Parameter

Menu a Parameter a.Input . Default a.(If diffe rent rom user input) a Name

R015 Number of unsaturated zone strata 1 3 1 i aS

R015 Unsat. zone 1, thickness (m) 4.040E+00 a 4.OO0E+00 a-a H(1)

R015 Unsat. zone 1, soil density (g/cm**3) a 1.564E+00 a 1.500E+00 a-- DENSUZ(1)

R015 Unsat. zone 1, total porosity a 4.100E-01 a 4.OOOE-01 a TPUZ(1)

R015 Unsat. zone 1, effective porosity a 3.150E-01 a 2.OOOE-01 a --- EPUZ(1)

R01S Unsat. zone 1, field capacity 9.500E-02 2.000E-01 a FCUZ(1)

R015 3 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00 a-a BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.0OOE+O1 a aCUZ(1)

R016 Distribution coefficients for Cs-137 a a

R016 a Contaminated zone (cm**3/g) a 4.460E+02 a 4.600E+03 a-- DCNUCC( 1)

R016 a Unsaturated zone 1 (cm**3/g) a 4.460E+02 a 4.600E+03 a-- DCNUCU( 1,1)

R016 a Saturated zone (cm**3/g) 4.460E+02 4.600E+03 --- DCNUCS( 1)

R016 Leach rate (/yr) a O.OOOE+00 a O.O0OE+OO a 2.043E-04 ALEACH( 1)

R016 Solubility constant 0.O0OE+0O O.00OE+0O not used SOLUBK( 1)

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 a-a INHALR

R017 Mass loading for inhalation (g/m**3) a 1.000E-04 a 1.OOOE-04 --- MLINH

R017 Exposure duration a 3.OOOE+01 a 3.OOOE+01 --- ED

R017 a Shielding factor, inhalation a 5.500E-01 a 4.000E-01 --- SHF3

R017 Shielding factor, external gamma a 3.980E-01 a 7.000E-01 a-a SHF1

ROl7 Fraction of time spent indoors a 6.571E-01 aS.OO0E-01 a FIND

R017 Fraction of time spent outdoors (on site) 1.181E-01 a 2.50OE-01 --- FOTD

R017 Shape factor flag, external gamma 1.000E+00 a 1.OOOE+00 a >0 shows circular AREA. a FS

R017 Radii of shape factor array (used if FS = -1): a a a)

R017 Outer annular radius (m), ring i a not used a.000E+01 a-a RADSIAFE(1)

R017 a Outer annular radius (m), ring 2 a not used a 7.071E+01 aRADSHAPE( 2)

R017 a Outer annular radius (m), ring 3: not used a O.OOOE+00 --- RADSHAPE( 3)

R017 Outer annular radius (m), ring 4 a not used a O.OOOE+00 --- aADSHAPE( 4)

R017 Outer annular radius (m), ring 5 a not used a O.OO0E+00 --- RADSHAPE( 5)

R017 Outer annular radius (m), ring 6: not used a 0.OOOE+0 --- RADSHAPE( 6)

R017 Outer annular radius (m), ring 7 a not used a 0.OOOE+0 --- RAD_SHAPE( 7)

R017 a Outer annular radius (m), ring 8: not used a O.OOOE+00 --- RADSHAPE( 8)

RO17 Outer annular radius (m), ring 9: not used a O.OOOE+0O --- RAD3_.SI-SHAPE( 9)

R017 Outer annular radius (m) ring 10: not used a 0.000E+00 --- RADSNAPE(10)

R017 a Outer annular radius (m), ring 11: not used a 0.000E+00 --- RADSHAPE(11)

R017 a Outer annular radius (m), ring 12: not used 3 O.OOOE+00 --- RADSHAPE(12)

1RESRAD, version 6.5 Tn Limit = 30 days 11/27/2011 09:09 Page 5

Summary : KB soil DCGLCs137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGL_CS137.RAD

Site-Specif
0
menu aParamete

R017 Fractions of annular areas within AREA:
ROl7 Ring 1
R017 Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring 5
R017 Ring 6
R017 Ring 7
R017 a Ring 8
ROl7 a Ring 9
ROl7 Ring 10
R017 a Ring 11
R017 a Ring 12

R018 a Fruits, vegetables and grain consumption (kg/y
R018 Leafy vegetable consumption (kg/yr)
R018 Milk consumption (L/yr)
R018 a Meat and poultry consumption Ckg/yr)
R018 3 Fish consumption (kg/yr)
R018 a Other seafood consumption (kg/yr)
R018 a Soil ingestion rate (g/yr)
R018 a Drinking water intake (L/yr)
R018 a Contamination fraction of drinking water
R018 a Contamination fraction of household water
R018 a Contamination fraction of livestock water
R018 a Contamination fraction of irrigation water
ROl8 a Contamination fraction of aquatic food
R018 a Contamination fraction of plant food
R018 a Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 a Livestock water intake for milk (L/day)
R019 3 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
R019 Depth of roots jm)
R019 Drinking water fraction from ground water
RO19 Househol d water fraction from ground water
R019 a Livestock water fraction from ground water
R019 Irrigation fraction from ground water

R19B wet weight crop yield for Non-Leafy (kg/m**2)
R19B wet weight crop yield for Leafy (kg/m-*2)
R198 wet weight crop yield for Fodder (kg/m**2)
RlB Growing Season for Non-Leafy (years)
R19B Growing Season for Leafy (years)

C BARTLETT

ic Parameter Summary (continued)
a User a
a... Input aDefault a(if..... ...........

a not used a 1.oOOE+00
a not used a 2.732E-01
a not used a O.OOOE+O0

not used a O.OOOE+0O
not used ' O.OOOE+00 a

a not used a O.OOOE+O0
a not used a O.000E+00
a not used a 0.OOOE+OO a
a not used 3 O.OOOE+00

not used a O.OOOE+00
not used a O.0OOE+OO a
not used a O.OO0E+O0 a

yr) 1.120E+02 a 1.600E+02 a
2.140E+01 a 1.400E+01 a

a 2.330E+02 3 9.200E+01 3
a 6.510E+01 a 6.300E+01 a
a 2.060E+01 a 5.400E+00 a
a 9.OOOE-01 • 9.OOOE-01 a
a 1.826E+01 a 3.650E+01 3

4.785E+02 a 5.100E+02 a

1.OOOE+00 ' 1.OO0E+0O a
a not used a 1.0OOE+00
a 1.O0OE+00 a 1.OOOE+0O
a 1.OO0E+O0 ' 1.OOOE+Oa
a 1.000E+00 a 5.OOOE-01
a 1.OO0E+OO '-I

1.OOOE+00 '-1

2.710E+01 a 6.800E+01
6.320E+01 a 5.500E+01 a

5.060E+O1 a 5.000E+01
6.OOOE+01 a 1.600E+02
5 .OOOE-01 5.OOOE-Ol
4.OOOE-04 a 1.OOOE-04 a
2.300E-01 a 1.500E-01 a
1.220E+00 a 9.000E-_01
1.0OOE+00 ' 1.OOOE+00

a not used a 1.OOOE+00
1.000E+00 a 1.OOOE+00 a

S1.OOOE+00 1.000E+00

a 1.750E+00 a 7.OOOE-O1 a
a 2.889E+00 a 1.500E+00 a

* 1,887E+00 a 1.100E+00 '

2.460E-01 a 1.700E-01 a
a n•Or-ni a l;On•F-Ai

used by RESRAD a Parameter
different from user input) a Name

a-FRACA( 1)
a-FRACA( 2)
a FRACA( 3)
a-FRACA( 4)
*-FRACAC 5)
a-FRACA( 6)
a-FRACA( 7)
a-FRACA( 8)
a-FRACA( 9)
a-FRACA(10)

a-FRACA(II)

a-FRACA(12)

a-DIET(l)
a DIET(2)
a-DIET(3)

a DIET(4)
--- DIET(S)

a DIE-r(6)
a-SOIL

-DWI
a-FDW
a-FHHW

a-FLW

--- FIRW
a-FR9

a-FPLANT

a FMEAT
a FMILK

a LFI5
a-LFI6

aLw15
a LwI6
a-LSI
a-MLFD

a-DM
--- DROOT

- -3 FGWHH
a-FGWLW

*-FGWIR

a-YV(1)

aYV(2)

-Yv(3)
a-TE(1)

a-TP Q)
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R19B 3 Growing Season for Fodder (years) - 8.200E-02 I 8.OOOE-02

IRESRAD, version 6.5 Tc Limit = 30 days 11/27/2011 09:09 Page 6

Summary : HB soil DCGLCS137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGLCS137.RAD

Site-Specific Parameter Summary (continued)

0 3 
3 User 3

' TE(3)

menu

R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B

C14
C14
C14
C14
C14
C14
C14
C14
C14

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOw

R02 1
R02 1
R021
R021
R02 1
R02 1
R021
R021
R02 1
R021
R021
R021
R021
R02 1
R021
R02 1
R021

3 Parameter' . . ... ... • .... ... ... ... ....................

Translocation Factor for Non-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder
Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
wet Foliar Interception Fraction for Non-Leafy
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 (1/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
Milk
Meat and poultry
Fish
Crustacea and mollusks
well water
Surface water
Livestock fodder

Thickness of building foundation (m)
Bulk density of building foundation (g/cm*-3)
Total porosity of the cover material
Total porosity of the building foundation
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)
Height of the building (room) Wm)
Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Inut efalt (if
Used by RESRAD Parameter

di n rm userinput) . Name.
AaaAAAAAaAAaAAA~aA~~aAaAAA~aAAAAaAAAAAAAAAAAAAAAAA

1.00oE-01
1.000E+00
1.000E+00
3.500E-01
3 .500E-01
3.500E-01
3.500E-01
5.800E-01
3.500E-01
3.300E+01

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

1.400E+01
1.OOOE+00
1.000E+00
2.000E+01
7.OOOE+00
7.OOOE+00
1.000E+00
1.OOOE+00
4.500E+01

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

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

1.000E-0l
1.000E+00
1.OOOE+O0
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.000E+01

2.000E-OS
3 3.000E-02
I 2.000E-02

9.800E-01
3.000E-01
7.000E-07
1.OOOE-10
8.OOOE-01
2.000E-01

3 1.400E+01
S1.O000E+00
3 l.000E+00

2.OOOE+01
7.OOOE+00
7.OOOE+00
1.000E+00
1.OOOE+00
4.500E+01

1.500E-01
2.400E+00
4.000E-01
1.OOOE-01
5.000E-02
3.000E-02

2.000E-06
3.000E-07

3 2.000E-06
3 2.000E+00
' 5.000E-01
3 2.500E+00
3 O.OOOE+00
3
-1.000E+00

3 2.500E-01
3 1.500E-01

TIV(1)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)

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

C12WTR

C12CZ
CSOIL
CAIR
DMC

EVSN
REVSN
AVFG4
AVFG5

STORT(l)
3 STORT(2)
3 STORT(3)

STORCT(4)
STORT(5)
STORT(6)

STORCT(7)
STORT(8)
STORT(9)

FLOOR1

DENSFL
TPCV

3 TPFL
3 PH2OCV

Pm2OFL

DIFCV
DIFFL
DIFCZ
HMIX

3 REXG

3 HRM
3 FAI

DMFL
EMANA(1)
EMANA(2)

TITL Number of graphical time points 32 --- --- NPTS
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Summary : HB soil DCGLCS137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGLCS137.RAD

Site-Specific Parameter Summary (continued)

0 3 1 User used by RESRAD 3 Parameter

Menu .Par.................................. P ameter input Defaul.t1(...... f ( ..differ .n .from..user... input) 3 Name

TITL 3 Maximum number of integration points for dose 17 3--- ' ... . 3 LYMAX

TITL 3 maximum number of integration points for risk 1 --- --- KYMAX

summary of Pathway Selections

.Pathway User Selection.... ... ... . .. .. .... ..

1-- external gamma active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4-- meat ingestion active
5 milk ingestion active

6 aquatic foods active
7 drinking water active
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active

1RESRAD, Version 6.5 Tl Limit = 30 days 11/27/2011 09:09 Page 8

Summary : HB soil DCGL-CS137
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\CS137 DCGL\HB SOIL DCGL.CS137.RAD

Contaminated Zone Dimensions Initial Soil Concentrations-pti/g

Area: 30000.00 square meters Cs-137 1.OOOE+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters

1RESRAD, Version 6.5 Tl Limit = 30 days 11/27/2011 09:09 Page 1

probabilistic results summary : HB soil DCGL_Cs137
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGL.CS137.RAD

Table of Contents

Part VI: Uncer
t
ainty Analisis

ORESRAD Uncertainty Analysis Results
Probabilistic Input .. ................................. 2
Total Dose ... ......................................... 3
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Total Risk .. .......................................... 4
Dose vs Pathway: Ground External ................... 5
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 Probability Summary ....................... 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
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Probabilistic results summary : HB soil DCGLCS137
File : C:\RESRADIFAMILY\RESRAD\6.5\USERFILES\CS137 DCGL\HB SOIL DCGLCS137.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
Milt'

Name Distribution Parameters

DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3

TPCZ BOUNDED NORMAL .41 .09 .1319 .6881

HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

EVAPTR UNIFORM .5 .75

RI UNIFORM .36 .76
DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084

TPSZ BOUNDED NORMAL .43 .0699 .214 .646

EPSZ BOUNDED NORMAL .342 .0705 .124 .56

HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195

BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5

DWIBWT TRIANGULAR 6 10 30

U1W UNIFORM 1173 1973
H(1) UNIFORM 0 8.08
DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .827 2.3

TPUZ(1) BOUNDED NORMAL .41 .09 .1319 .6881

EPUZ(1) BOUNDED NORMAL .315 .0905 .0349 .594

HCUZ(1) BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

MLINH CONTINUOUS LINEAR 8 0 0 .000008

.8119 .00004 .9495 .00006 .9937 .000076 .9983 .0001 1

SHF3 UNIFORM .15 .95
DM TRIANGULAR 0 .15 .6

YV(1) TRUNCATED LOGNORMAL-N .56 .48 .001 .999

WLAM TRIANGULAR 5.1 18 84

RWET(2) TRIANGULAR .06 .67 .95
DCACTC(1) TRUNCATED LOGNORMAL-N 6.1 2.33 .001 .999

DCACTUI(1) TRUNCATED LOGNORMAL-N 6.1 2.33 .001 .999
DCACTS(1) TRUNCATED LOGNORMAL-N 6.1 2.33 .001 .999

BBIO(55,1) LOGNORMAL-N 7.6 .7
ffftftifftifffifffttif tIfIffiftfffffffillitt l~~itfiitttttttifflifi ttttttfii fiftfiftt

0151 .000016 .1365
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Probabilistic results summary : HB soil DCGL-Cs137
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\Cs137 DCGL\HB SOIL DCGLCS137.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.OOOE+00 3.151E+00
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Eu-152 Results:

IRESRAD, Version 6.S Tm Limit = 30 days 11/27/2011 09:29 Page 1

Summary HB soil DCGLEU-152
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\EU152 DCGL\HB SOIL DCGLEUI52.RAD
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Summary : HB soil DCGLEu-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGLEU152.RAD

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

0 a Current I Base
Menu P et ........... v .............. # Ca ..

Parameter
Name

A-I DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Eu-152 (Source: FGR 12) 7.006E+00 7.006E+00 DCF1( 1)

A-i Gd-152 (Source: FGR 12) O.OD0E+00 O.000E+O0 DCFI( 2)

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

B-i Eu-152 2.210E-04 2.210E-04 DCF2( 1)

B-1 Gd-152 2.430E-01 2.430E-01 DCF2( 3)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 EU-152 6.480E-06 a 6.480E-06 DCF3( 1)

D-1 ad-152 1.610E-04 I 1.610E-04 DCF3( 3)

D-34 Food transfer factors:
D-34 EU-152 , plant/soil concentration ratio, dimensionless a 2.500E-03 a 2.500E-03 RTF( 1,1)

D-34 Eu-I52 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.0OOE-03 a 2.OOOE-03 RTF( 1,2)

D-34 EU-152 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-05 a S.000E-05 RTF( 1,3)

D-34
D-34 Gd-I52 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 3,1)

D-34 Gd-1S2 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 2.000E-03 a 2.OOOE-03 RTF( 3,2)

o-34 Gd-152 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-05 2.D0OE-05 RTF( 3,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 EU-152 , fish 5.OOOE+Oa 5.000E+01 BIOFAC( 1,1)

D-5 EU-152 , crustacea and mollusks 1.OOOE+03 1.0OOE+03 BIOFAC( 1,2)

D-5
D-5 Gd-152 , fish 2.500E+01 2.500E+01 BIOFAC( 3,1)

D-5 Gd-i52 , crustacea and mollusks a i.OOE+03 I.OOOE+03 BIOFAC( 3 2)

#For DCFI(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 Ta' Limit = 30 days 11/27/2011 09:29 Page 3

Summary : HB soil DCGL.Eu-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Eul52 DCGL\HB SOIL DCGL.EU152.RAD

o 3
Menu a

Site-Specific Parameter Summary
User a a used by RESRAD 3 Parameter

S.Input a Default a (If different from user input) .Name
Parameter......

A AAAAAAAAAAAAAAAAAAAAAAAAAAA

ROll a Area of contaminated zone (m**2)
ROll a Thickness of contaminated zone (m)
R011 a Fraction of contamination that is submerged
R011 a Length parallel to aquifer flow (m)
Roil a Basic radiation dose limit (mrem/yr)
R011 . Time since placement of material (yr)
Roil a Times for calculations (yr)
R011 a Times for calculations (yr)
Roll a Times for calculations (yr)
R011 Times for calculations (yr)
Roil a Times for calculations (yr)
Roll a Times for calculations (yr)
Roll Times for calculations (yr)
R011 a Times for calculations (yr)
Roil a Times for calculations (yr)

R012 a Initial principal radionuclide (pCi/g): Eu
R012 a Concentration in groundwater (pCi/L): Eu.

R013 Cover depth (m)
R013 a Density of cover material (g/cm**3)
R013 a Cover depth erosion rate (m/yr)
R013 a Density of contaminated zone (g/cm**3)
R013 a Contaminated zone erosion rate (m/yr)
R013 a Contaminated zone total porosity
R013 a Contaminated zone field capacity
R013 a Contaminated zone hydraulic conductivity (mi
R013 a Contaminated zone b parameter
R013 a Average annual wind speed (m/sec)
R013 a Humidity in air (g/m**3)
R013 a Evapotranspiration coefficient
R013 a Precipitation (m/yr)
R013 a Irrigation (m/yr)

-152
-152

/yr)

a 3.OOOE+04 1 .OOOE+04
1.830E+00 2.OOOE+O0
O.OOOE+O0 a.00E+0O
1.950E+02 a.DOOE+02
2.500E+01 3.DOOE+01
O.OOE+0O a.00OE+÷0
a.OOOE+D0 I.OOE+0O
3.000E+00 3.DOOE+DO
1.OooE+0I I.O0E+Oia
3.000E+0i 3.OOE+OIa
a.O00E+02 a.OOOE+02
3.OOOE+02 3.OOOE+02
a.OOOE+03 i.ODOE+03
not used O.O00E+0O
not used O.OOOE+00

1.OOOE+O0 O.O00+ODa

not used O.OOOE+Oa

0.O005E+0 O.OOOE+0a
a not used a 1.500E+00
a not used a 1.000E-03
a 1.564E+00 a 1.500E+00 a

a 2.200E-03 a 1.000E-03 a

a 4.100E-01 a 4.OOOE-01
a 9.50OE-02 a 2.OOE-01
a 3.900E+Oo a 1.oooE+01 a

a 5.600E+00 5.300E+00 a
a 3.040E+00 2.OOE+00
a not used 8.OOOE+00
a 6.250E-01 a 5.000E-01 a
a 9.100E-01 a 1.O00E+0D a

a 5.600E-01 a 2.DOOE-01 a

AREA

THICKO
SUBMFRACT
LCZPAQ
BRDL
TI
T( 2)
T( 3)

a T( 4)
T( 5)
T( 6)
T( 7)
T( 8)
T( 9)
T(10)

S 1(1)
a wl( 1)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
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R013 Irrigation mode overhead overhead a

RO13 Runoff coefficient 5.000E-01 2.OOOE-01
RO13 watershed area for nearby stream or pond (m**2) 2.520E+07 1.OOOE+06

R013 Accuracy for water/soil computations 1.OOOE-03 a t.OOE-03

R014 Density of saturated zone (g/cm**3) I 1.S1OE+O0 1.5O0E+00

R014 a Saturated zone total porosity 4.300E-01 a 4.OOOE-01

R014 a Saturated zone effective porosity a 3.420E-01 a 2.OOOE-01
R014 a Saturated zone field capacity 8.00E-02 a 2.OOOE-01
R014 Saturated zone hydraulic conductivity (m/yr) 2.880E+01 a 1.000E+02

R014 a Saturated zone hydraulic gradient a 2.OOOE-03 I 2.OOOE-02

R014 Saturated zone b parameter a 7.100E+00 a 5.300E+00

R014 water table drop rate (m/yr) 1.OOOE-03 I 1.OOOE-03

R014 well pump intake depth (m below water table) 1.000E+01 a 1.oooE+01
R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND a ND

R014 a well pumping rate (m**3/yr) 1.573E+03 a 2.500E+02

IRESRAD, version 6.5 T. Limit = 30 days 11/27/2011 09:29 Page 4

Summary : HB soil DCGLEu-152
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\EU152 DCGL\HB SOIL DCGL_EU152.RAD

a IDITCH
a RUNOFF
a WAREA

EPS

DENSAQ
a TPSZ

EPSZ
FCSZ
HCSZ

a HGWT
a BSZ

a owsm-r
DWaBW'E
MODEL
Uw

Site-Specif

Menu a Parametr

ROS a Number of unsaturated zone strata
ROtS a Unsat. zone 1, thickness (m)
R01s a Unsat. zone 1, soil density (g/cm**3)
R015 a Unsat. zone 1, total porosity
RO15 a unsat. zone 1, effective porosity
R015 a Unsat. zone 1, field capacity
R015 a Unsat. zone 1, soil-specific b parameter
R015 a Unsat. zone 1, hydraulic conductivity (m/yr)

R016 Distribution coefficients for Eu-15S
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daughter Gd-152
ROt1 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
RO16 Saturated zone (cm*a3/g)
R016 Leach rate (/yr)
R016 solubility constant

R017 Inhalation rate Cm**3/yr)
R017 a Mass loading for inhalation (g/m**3)
R01 a Exposure duration
ROll a Shielding factor, inhalation
R017 a Shielding factor, external gamma
ROll a Fraction of time spent indoors
R017 a Fraction of time spent outdoors (on site)
RO17 a Shape factor flag, external gamma
ROl7 a Radii of shape factor array (used if FS = -1):
R017 a Outer annul ar radius (m), ring 1:
R017 a Outer annular radius (m), ring 2:
R017 Outer annular radius (m), ring 3:
ROl7 a outer annular radius (m), ring 4:
R017 a Outer annular radius (m), ring 5:
R017 Outer annular radius (m), ring 6:
ROl7 Outer annular radius (m), ring 7:
R017 Outer annular radius (m), ring 8:
R017 Outer annular radius (m), ring 9:
R017 Outer annular radius (m), ring 10:
R017 a Outer annular radius (m) ring 11:
R017 Outer annular radius (m), ring 12:

ic Parameter Summary (continued)
a User a used by RESRAD a Parameter
S Input .. Default a(if different.from user input) Name

a 4.040E+00 I 4.OOOE+00
a 1.564E+00 3 1.SO50E+00
a 4.100E-01 3 4.OOOE-01
a 3.15oE-01 a 2.OOOE-01 a

a 9.500E-02 a 2.OOOE-01
S5.600E+00 a 5.300E+00

3.900E+00 a 1.OOOE+01

3
a 7.220E+03 a-1.oooE+OO
a 8.250E+02 a-t.OOOE+OO

8.250E+02 a-1.0O0E+00
O.000E+OO aO.OOOEO0a
O.OOE+00 aO.OOOE+O0

3

a 8.250E+02 a-1.000E+003
a 8.250E+02 3-I.00aE+0
a 8.250E+02 3-1.aOOE+00

a +O.OOOE+O O.0E4O0 a
O.OOOE+0a O.OOOE+O0 a

a 8.400E+03 a 8.400E+03 a
1.OOOE-04 1.OOOE-04 a
3.OOOE+O1 3.oOE+01

a 5.50OE-01 a 4.OOOE-01
3.980E-01 7.OOOE-01
6.571E-01 5.o000E-01
1.181E-01 2.500E-01
1.OOOE+OO a 1.O00E+OO

not used a 5.OOOE+01
a not used a 7.071E+01
a not used a O.O0OE+O0

not used O.OOE+O0
not used aO.OOOE+00
not used a O.O00E+0o a

a not used a O.OOOE+00 a
a not used a O.0O0E+OO a
a not used a O.OOOE+-OO
a not used a O.OOOE+OO a
a not used a O.OOOE+OO a
a not used a O.O00E+00 a

1.8442E-05
not used

1.612E-04
not used

>0 shows circular AREA.

NS
H(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
FCUZ(1)

a BUZ(1)
:HCUZ(1)

a DCNUCC( 1)
a DCNUCU( 1,1)
a DCNUCS( 1)
a ALEACH( 1)
a SOLUBK( 1)

a DCNUCC( 3)
a DCNUCU( 3,1)
a DCNUCS( 3)

ALEACH( 3)
a SOLUBK( 3)

INHALR
MLINH

a ED
a SHF3
a SHF1
a FIND

FOTD
FS

RAD.SHAPE( 1)
a BADSHAPE( 2)
' RAD.SHAPE( 3)
a RADSHAPE( 4)

RADSHAPE( 5)
RADSHAPE( 6)
aADSHAPE( 7)
aADSHAPE( 8)
RADSHAPE( 9)

a RADSHAPE(10)
aRADSHAPE(11)

RADSHAPE(12)
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Summary : HB soil DCGLEU-152
File : C:\RESRAD.FAMILY\RESRAD\6.S\USERFILES\EU152 DCGL\HB SOIL DCGLEUI52.RAD

Site-Specific Parameter Summary (continued)
a 3 3 User 3 3 used by RESRAD a Parameter

menu a Pa!rametr . Input a Default a (if different from user input) Name

R017 a Fractions of annular areas within AREA: a

ROl Ia Ring 1 a not used a t.OOOE+O0 a-a FRACA( 1)

R017 a Ring 2 a not used a 2.732E-01 --- FRACA( 2)

ROl Ia Ring 3 a not used a O.OOOE+O0 --- FRACA( 3)

ROl7 Ring 4 a not used a O.OOOE+O0 --- FRAcA( 4)

R017 Ring 5 a not used a O.O00E+-OO --- FRACA( 5)

R017 a Ring 6 a not used a O.OOOE+O0 --- FRACA( 6)

R017 a Ring 7 a not used a O.OOOE+O0 --- FRACA( 7)

R017 a Ring 8 a not used o.OOOE+03 --- FRACAC 8)

R017 Ring 9 not used O.OOOE+O0 --- FRACAC 9)

R017 Ring t0 not used O.OOOE+O0 --- FRACA(IO)

R017 a Ring 11 a not used a O.OOOE+O0 a-a FRACA(11)

ROl Ia Ring 12 a not used a O.OOOE+O0 --- FRACA(12)

R018 a Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 a-a DIET(l)

RO18 a Leafy vegetable consumotion (kg/yr) 2.140E+01 1.400E+Ol a-a DIET(2)

ROt8 Milk consumption (L/yr) 2.330E+02 9.200E+01 a-a DIET(3)

R018 Meat and poultry consumption (kg/yr) a 6.510E+01 a 6.300E+01 --- DIET(4)

ROt8 a Fish consumption (kg/yr) 2.060E+01 a 5.400E+O0 --- DIET(S)

RO1 Ia Other seafood consumption (kg/yr) 9.OOOE-Ol a 9.OOE-OI --- DIET(6)

R018 a Soil ingestion rate (g/yr) 1.826E+01 a 3.650E+01 --- SOIL

ROt8 a Drinking water intake (L/yr) 4.785E+02 a 5.100E+02 --- DWI

R018 a Contamination fraction of drinking water 1.000E+O0 1.00OE+O0 a-a FDW

R018 a Contamination fraction of household water not used 1.0OOE-E+00 a FHIW

R018 a Contamination fraction of livestock water 1.OOOE+OO 1.OO0E+OO a FLW

ROl8 a Contamination fraction of irrigation water 1.000E+OO 1.000E-OO a-a FIRW

ROt8 a Contamination fraction of aquatic food 1.OOOE+OO a 5.00E-01 --- FR9

RO8 a Contamination fraction of plant food 1.000E+OO a-1  
--- FPLANT

R018 a Contamination fraction of meat a t.OOE+00 a- 1  a-a FMEAT

ROt8 a Contamination fraction of milk a 1.OOOE+0O a-1 a-a FMILK

ROI9 a Livestock fodder intake for meat (kg/day) a 2.710E+01 a 6.800E+01 --- LFI5

ROI9 a Livestock fodder intake for milk (kg/day) 6.320E+01 a 5.500E+01 LF16
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R019 Livestock water intake for meat (L/day) 5.060E.01 5.000E+01 --- LWIS

ROI9 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02 --- LWI6intak l.OOOE-OI 3.0EO --- 3LSI

R019 3 Livestock soil intake (kg/day)5. E-01

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.00OE-04 --- MLFD

RO19 Depth of soil mixing layer (m) 2.300E-01 1.500E-01 --- DM

RO9 Depth of roots (m) 2.150E+00 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

RO9 Household water fraction from ground water not used 1.000E+00 --- FGWHH

RO19 Livestock water fraction from ground water 1.000E+00 3 1.000E+00 --- FGWLW
R019 Irrigation fraction from ground water 1.000E+0O 1.00E+00--- FWR

R19B Wet weight crop yield for Non-Leafy Ckg/m**2) 1.750E+00 7.OOOE-01 --- Yv(1)
R19B wet weight crop yield for Leafy (kg/m' 2) 2.889E+00 1.500E+00 --- V(2)

R19B wet weight crop yield for Fodder (kg/m
3

*2) 1.887E+00 1.100E+00 --- Yv(3)

Ri9e Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- TE(1)

R19B Growing Season for Leafy (years) 3 1.230E-01 2.500E-01 --- TE(2)

R19i Growing Season for Fodder (years) 8.200E-02 8.000E-02 --- TE(3)

1RESRAD, Version 6.5 T1 Limit = 30 days 11/27/2011 09:29 Page 6

Summary HB soil DCGLEU-152
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\EUl5

2 
DCGL\HB SOIL DCGLEU1S2.RAD

site-Specific Parameter Summary (continued)

0 User 3 3 used by RESRAD 3 Parameter
Menu 3 Parameter Input 3 Default 3 (If different from user input) Name

.. .. ... ... .. . .P ...... ..... ................. ...... .. .. ...... ...... ...... ...... .................... ...... ... ...... .... ........ ...........

R19B 3 Translocation Factor for Non-Leafy 1.00OE-01 1.OOOE-01 - TIV(1)

Rl9B 3 Translocation Factor for Leafy 1.O00E+00 1.O00E+00 --- TIVC2)

Ri9B Translocation Factor for Fodder 1.OOOE+00 1.000E+00 --- TIV(3)

R19B 3 Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.50OE-01 --- RDRY(2)

R193 Dry Foiar Interception Fraction for Fodder 3.500O-01 2.500E-01 --- RDRY(3)
R19B wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)
R19B wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 --- RWET(2)

R19B wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RWET(3)

Ri9e 3 weathering Removal Constant for vegetation 3.300E+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 --- cl2cz

C14 3 Fraction of vegetation carbon from soil not used 2.OOOE-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 3 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 3 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.OOOE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOOE-01 --- AVFG5

STOR ' Storage times of contaminated foodstuffs (days):

STOR 3 Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- sTORT)

STOR 3 Leafy vegetables 1.000E+00 1.OOOE+00 --- STORT(2)

STOR ' Milk I.O00E+O0 I.O00E+O0 3 STORT(3)

STOR 3 Meat and poultry 2.000E+01i 2.000E+01 ... STORT(4)

STOR Fish 7.000E+00 7.000E+00 --- STORT(5)

STOR Crustacea and mollusks 7.000E+00 3 7.0005+00 --- STOR._T(6)
STOR Well water 1.O00E+00 i.O00E+00 --- STORT(7)

STOR surface water 1.000E+00 1.000E--- STORT(8)
STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR-T(9)

R021 Thickness of building foundation (m) not used 1.SOOE-01 --- FLOORi

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DNSFL

R021 Total porosity of the cover material not used 4.OOOE-01 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 volumetric water content of the cover material not used 5.OO0E-02 --- PH2OCv

R021 volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/set):
R021 in cover material not used 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.0OOE+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used 5.OOOE-01 REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used O.O00E+00 --- FAI

R021 3 Building depth below ground surface (m) not used '-1.000E+O0 --- DMFL

R021 ' Emanating power of Rn-222 gas not used I 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 3 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 - --- NPTS
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Summary : HB soil DCGLEu-152
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\EU15

2 
DCGL\HB SOIL DCGL_EU152.RAD

site-Specific Parameter Summary (continued)

0 user 3 used by RESRAD Parameter

menu Parameter Input Default (If different from user input) 
3  

Name
.. . . .. . . .. . . . .. . . .. . . .. . ......................... ..................... .......... . kALY A X A A A A

TITL Maximum number of integration points for dose . 17 --- --- LYMAX

TITL Maximum number of inte ration points for risk 1 -3 - --- KYf.lAX

Summary of Pathway Selections

Pathway ' user Selection

1-- external gamma ' active
2 inhalation (w/o radon)3 active
3-- plant ingestion active
4 meat ingestion active
S milk ingestion ' active
6-- aquatic foods ' active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses ' active

fftItllfitItItliftitltfillffllffiititflilttlfiilffIt
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Summary : HB soil DCGLEu-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Eul5

2 
DCGL\HB SOIL DCGL_EU152.RAD

contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
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Area: 30000.00 square meters
Thickness: 1.83 meters

Cover Depth: 0.00 meters

Eu-152 1.000E+00

IRESRAD, Version 6.5 T" Limit = 30 days 11/27/2011 09:29 Page I
Probabilistic results summary : HR soil DCGL-EU-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Eul52 DCGL\HB SOIL DCGLEU152.RAD
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Probabilistic results summary : HB soil DCGLEu-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGLEU152.RAD

Probabilistic Input
ONumber of sample Runs: 2000

Number

1
2
3
4

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

.00003
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

fi13ff

Name

THICKO
DENSCZ
TPCZ
HCCZ
BCZ
EVAPTR
RI
DENSAQ
TPSZ
EPSZ
HCSZ
BSZ
DWIBWT
UW
H(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCUZ(1)
BUZ(1)
MLINH

.8119 .00004
SHF3
DM
DROOT
YV(1)
WLAM
RWET(2)
DCACTU1(1)
DCACTS(1)
DCACTC(3)
DCACTU1(3)
DCACTS(3)
BRTF(63,1)
BRTF(63,2)
BRTF(63,3)
BBIO(63,1)
BRTF(64,1)
BRTF(64,2)
BRTF(64,3)
BBio(64 1)

Distribution Parameters

UNIFORM .15 3.51
BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084
BOUNDED NORMAL .43 .0699 .214 .646
BOUNDED NORMAL .342 .0705 .124 .56
BOUNDED LOGNORMAL-N .362 1.59 .0106 195
BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
TRIANGULAR 6 10 30
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827. 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED NORMAL .315 .0905 .0349 .594
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
CONTINUOUS LINEAR 8 0 0 .000008

.9495 .00006 .9937 .000076 .9983 .0001 1
UNIFORM .15 .95
TRIANGULAR 0 .15 .6
UNIFORM .3 4
TRUNCATED LOGNORMAL-N .56 .48 .001 .999
TRIANGULAR 5.1 18 84
TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
TRUNCATED LOGNORMAL-N 6.72 3.22 .001 .999
TRUNCATED LOGNORMAL-N -6.21 1.1 .001 .999
TRUNCATED LOGNORMAL-N -6.21 1 .001 .999
TRUNCATED LOGNORMAL-N -9.72 .9 .001 .999
LOGNORMAL-N 3.9 1.1
TRUNCATED LOGNORMAL-N -6.21 1.1 .001 .999
TRUNCATED LOGNORMAL-N -6.21 1 .001 .999
TRUNCATED LOGNORMAL-N -9.72 .9 .001 .999
LOGNORMAL-N 3.2 1.1

fifftitftittt fftttttffit fittttffttttttftfttttttfttifitfff ttttttf

0151 .000016 .1365
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Probabilistic results summary : He soil DCGL-EU-152
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU152 DCGL\HB SOIL DCGLEU152.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 2.475E+00
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Eu-154 Results:

RESRAD, Version 6.5 T' Limit = 30 days 11/27/2011 09:50 Page I

Summary : HB soil DCGL._Eu-154
File : C:\RESRADFA.LY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD
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Summary : HB soil DCGLEu-154
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD

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

0 3 Current 3 Base Parameter

Menu Pamer value# . Case* I Nae•

A-1 DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Eu-154 (Source: FGR 12) a 7.678E+00 7.678E+00 DCF1( 1)

B-1 ' Dose conversion factors for inhalation, mrem/pCi:
B-1 Eu-154 a 2.860E-04 2.860E-04 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Eu-154 3 9.550E-06 9.550E-06 DCF3( 1)

D-34 Food transfer factors: a

D-34 Eu-154 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)

D-34 Eu-154 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.OOOE-03 2.OOOE-03 RTF( 1,2)

D-34 EU-154 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OO0E-0S 5.OOOE-05 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 EU-154 , fish 5.000E+01 5.OOOE+01 BIOFAC( 1,i)

D-5 EU-154 ,icrustacea and mollusks 1.OOOE+03 1.OOOE+03 BIOFAC( 1,2)

#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.
IRESRAD, Version 6.5 Tn Limit = 30 days 11/27/2011 09:50 Page 3

Summary : HB soil DCGLEu-154
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD

0
Menu aParameter

R011 Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
Roll Fraction of contamination that is submer
Roll Length parallel to aquifer flow (m)
Roll Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr) .
R011 Times for calculations Cyr)
Roll Times for calculations (yr)
Roll Times for calculations Cyr)
Roll Times for calculations Cyr)
R011 Times for calculations (yr)
Roll Times for calculations Cyr)
Roll Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pCi/L):

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 a Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 contaminated zone hydraulic conductivity
R013 Contaminated zone b parameter
R013 3 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 a Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 a Irrigation mode

R013 Runoff coefficient
R013 watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 a Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m

site-Specific Parameter Summary
a User 3 Used by RESRAD Parameter

" Input a Default 3(If different from user input) a Name.. . . . . .. . . . . . • . . . .... • .... .... .. .. .... .....d. f .. . ..... ... ..... .. .. ... ... .............. .............

3.OOOE+04 1.000E+04 --- AREA
1.830E+00 2.OOOE+00 a THICKO

ged O.00OE+-00 0.OO0E+OD --- SUBMFRACT
1.950E+02 1.O00E+02 --- LCZPAQ
2.500E+01 3.OOOE+01 --- BRDL
0.000E+00 a O.OOOE+00 a TI
1.000E+00 1.000E+OO --- T( 2)
3.OOOE+O0 3.OOOE+00 3 T( 3)
I.OOOE+O0 a l.OOOE+OI -- T( 4)
3.000E+O1 a 3.OOOE+O1 --- T( 5)

a 1.000E+02 I 1.0OOE+02 --- T( 6)
3.OOOE+02 3.OOOE+02 --- T( 7)
1.000E+03 a 1.OOOE+03 3 a T( 8)
not used 0.OOOE+OO --- T( 9)
not used 0.OOOE+00 --- T(10)

Eu-154 a 1.000E+00 03OOOE+00 a SI(1)
Eu-154 a not used 0.OOOE+00 a Wl(i 1)

O.OOOE+0a 0.00OE+00 --- COVERO
not used 1.50OE+O0 --- DENSCV
not used 3 1.OOOE-03 --- VCV

a 1.564E+00 a 1.500E+00 --- DENSCZ
2.200E-03 1.OOOE-03 --- VCZ

a 4.100E-01 a 4.OOOE-01 a-a TPCZ
9.500E-02 2.OOOE-O1 -- FCCZ

(m/yr) 3.900E+00 1.OOOE+01 a HCCZ
S.600E+O0 5.300E+00 --- BCZ
3.040E+00 a 2.OOOE+00 --- WIND

a not used a 8.000E+00 a HUMID
a 6.250E-01 O5.O0E-O1 a-a EVAPTR
a 9.100E-01 a 1.OOOE+00 --- PRECIP

5.600E-01 2.OOOE-01 a-a RI
a overhead overhead alIDITCH

5.000E-01 a 2.OOOE-01 a-a RUNOFF
(mW 2) 2.520E+07 a 1.OOOE+06 a-WAREA

a 1.00OE-03 I 1.OOOE-03 --- EPS

a 1.510E+00 ' 1.500E+00 a-- DENSAQ
a 4.300E-01 I 4.OOOE-01 --- TPSZ

3.420E-01 a 2.OOOE-01 a-- EPSZ
a 8.800E-02 a 2.OOOE-01 a FCSZ

/yr) 2.880E+01 a 1.OOOE+02 a-HCSZ

0 BA RTL ETT
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R014 3 Saturated zone hydraulic gradient 2.OOOE-03 2.OOOE-02

R014 3 Saturated zone b parameter 7.100E+00 5.300E+00

R014 Water table drop rate (m/yr) 1.OOOE-03 I.OOOE-03

R014 Well pump intake depth (m below water table) 1.000E+0l l.000E±01

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND

R014 3 Well pumping rate (m**3/yr) 1.573E+03 2.500E+02

IRESRAD, version 6.5 Ta Limit = 30 days 11/27/2011 09:50 Page 4

summary : HB soil DCGLEu-154
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILEs\EUI54 DCGL\HB SOIL DCGL.EUlS4.RAD

HGWT
BSZ3

VWT

DWlBWT
MODEL
UW

Site-Specif
0 3

Menu Parae .ter

R015 Number of unsaturated zone strata
ROlS Unsat. zone 1, thickness (m)
R015 Unsat. zone 1, soil density (g/cm**3)
R015 Unsat. zone 1, total porosity
RO15 Unsat, zone 1, effective porosity
ROl5 Unsat. zone 1, field capacity
R015 Unsat. zone 1, soil-specific b parameter
R015 Unsat. zone 1, hydraulic conductivity (m/yr)

R016 Distribution coefficients for Eu-154
R016 Contaminated zone (cm-*3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 solubility constant

R017 Inhalation rate (m-13/yr)
ROl7 Mass loading for inhalation (g/m**3)
R017 Exposure duration
RO17 shielding factor, inhalation
R017 shielding factor, external gamma
ROl7 Fraction of time spent indoors
ROl7 Fraction of time spent outdoors (on site)
R017 shape factor flag, external gamma
R017 Radii of shaqe factor array (used if FS = -1):
R017 Outer annular radius (m), ring 1

ROl7 Outer annular radius (m), ring 2:
R017 Outer annular radius (m), ring 3:
R017 Outer annular radius (m), ring 4:
ROl7 Outer annular radius (m), ring 5:
ROl7 Outer annular radius (m) ring 6:
ROll Outer annular radius (m): ring 7:
ROl7 Outer annular radius (m), ring 8:
R017 Outer annular radius (m), ring 9
R017 Outer annular radius (m), ring 10:
R017 Outer annular radius (m), ring 11:
RO17 Outer annular radius (m), ring 12:

ic Parameter Summary (continued)
User U Used by RESRAD 3 Parameter
Input 3 Default 3 (If different from user input) 3 Name

... .. ...... . . ........ .. .. ..... .. .. .. .. .... ....a ....i l kA A A A 5 A & S A S A A A A A A........... .. ..

4.040E+0O 4.OOOE+00
1.564E+00 1.500E+00
4.100E-01 4.OOOE-01

• 3.1SOE-Ol 2.OOOE-0l
9.500E-02 2.0OOE-01
5.600E+00 5.300E+00
3.900E+00 1.000E+01

8.250E+02 
3
-. ,OOOE+00

1 8.25OE+02 
3
-l.OOOE+00

8.250E+02 
3

-1,OOOE+00
O.OOOE+00 O.OOOE+OO

3 0.OOOE+O0 O.OOOE+00.
3

8.400E+03 8.400E+03
1.OOOE-04 1.OOOE-04
3.OOOE+01 3.000E+01
5.50OE-01 4.OOOE-01
3.980E-01 7.00OE-01
6.571E-01 S.OOOE-01
1.181E-01 2.500E-01
1.0OOE+00 1.OOOE+00

not used S.00OE+O1
not used 7.071E+01
not used 0.OOOE+00
not used O.OOOE+00
not used O.O00E+O0
not used O.OOOE+00
not used .O0OOE+0O
not used O.OOOE+00
not used O.OOOE+00
not used O.OOOE+00
not used 0.O00E+00
not used 0.000E+0

1.612E-04

not used

>0 shows circular AREA.

NS
H (1)

3 DENSUZ(1)

TPUZ(1)
EPUZ(1)

3 FCUZ(1)
3BUZ(1)
:HCUZ(1)

DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

INHALR
3 MLINH

ED
SHF3
SHFl
FIND
FOTD
FS

RADSHAPE( 1)
RAD.SHAPE( 2)
RAD.SHAPE( 3)
RADSHAPE( 4)
RAD.SHAPE( 5)
PAD.SHAPE( 6)
P.ADSHAPE( 7)
RADSHAPE( 8)
PADSHAPE( 9)
RADSHAPE(10)
RADSHAPE(11)

3 RADSHAPE(12)

IRESRAD, Version 6.5 Ta Limit = 30 days 11/27/2011 09:50 Page 5

Summary : HB soil DCGLEU-154
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGL.EU154.RAD

Site-Specific
0 3
menuPaaer

ROl7 Fractions of annular areas within AREA:
R017 Ring 1
ROll Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring 5
ROl7 Ring 6
R017 Ring 7
ROl7 Ring 8
R017 Ring 9
RO17 Ring 10
R017 Ring 11
RO7I Ring 12

R018 Fruits, vegetables and grain consumption (kg/yr)
ROI8 Leafy vegetable consumption (kg/yr)
R018 Milk consumption (L/yr)
R018 Meat and poultry consumption Ckg/yr)
R018 Fish consumption Ckg/yr)
R018 Other seafood consumption (kg/yr)
R018 soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
RO8 contamination fraction of drinking water
R018 u contamination fraction of household water
RO18 Contamination fraction of livestock water
R018 contamination fraction of irrigation water
R018 Contamination fraction of aquatic food
RO18 contamination fraction of plant food
R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 Livestock water intake for milk (L/day)
R019 Livestock soil intake (kg/day)
RO09 Mass loading for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
RO09 Depth of roots (m)
R019 Drinking water fraction from ground water
R019 Household water fraction from ground water
RO9 Livestock water fraction from ground water
R019 Irrigation fraction from groun water

R19B Wet weight crop yield for Non-Leafy (kg/m**2)
R193 Wet weight crop yield for Leafy (kg/m.*2)
R19B Wet weight crop yield for Fodder (kg/m**2)
R19B Growing Season for Non-Leafy (years)
R19B Growing Season for Leafy (years)
R19B Growing Season for Fodder (years)

* B ARTLEfTT

Parameter Summary (continued)
3 User
3 input Default :(if.. . ....~ ..f..... ...... .. ...

not used 1.OOOE+00
not used 2.732E-01
not used O.OOOE+00
not used O.O00OE+OO
not used O.OOOE+0O
not used O.OOOE+O0
not used O.OOOE+00
not used O.OOOE+00
not used O.OOOE+O0
not used O.OOOE+00
not used 0.00OE+O0
not used O.OOOE+00

1.120E+02 1.600E+02
2.140E+01 1.400E+01
2.330E+02 9.200E+01
6.510E+01 6.300E+01
2.060E+O1 5.400E+00
9.000E-01 9.00OE-O1

1 1.826E+01 3.650E+01
4.785E+02 5.100E+02
I1.OOOE+00 1.OOOE+OO
not used 1.OOOE+00
1.000E+00 3.OOOE+O0
I1.OO0E+0 1.00OE+O0

Il.OOOE±0O 3S.OOOE-Ol1.000E+00 5.00-O
' 1.OOOE+00 3-1
3 1.000E+00 3-1
-1.O00E+00 :-1

2.710E+01 6.800E+01
6.320E+01 5.500E+01
5.060E+01 5.000E+O1
6.OOOE+01 1.600E+02
5.OOOE-01 5.00OE-01
4.OOOE-04 1.000E-04
2.300E-01 1.SOOE-01
2.150E+00 9.OOOE-01
1.OOOE+00 1.OOOE±OO
not used 1.O00E+OO
1.OOOE+00 1.000E+O0
1.OOOE+00 1.000E+O0

1.750E+00 7.000E-01
2.889E+00 1.500E+00
1.887E+00 1.100E+00
2.460E-01 1.700E-01
1.230E-01 2.500E-01
8.200E-02 8.OOOE-02

used by RESRAD
different from user
...........-. . . . ....

_~_AA A AA A

Parameter
. p ). .... Name

akAaAW AAAAA4"AAA

FPRACA( 1)
FPACAC 2)
PRACAC 3)
FRACA( 4)
PRACAC 5)
FRACA( 6)

3 FRACA( 7)
3 FRACAC 8)
3 FRACA( 9)

FRACA(1O)
3 FRACA(11)
3 FRACA(12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)

3 DIET(6)
SOIL
DWI
PDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS
LWI6
LSI
MLFD
DM
DROOT

3 FGWDW
FGW1H
FGWLW
FGWIR

Yv(2)
wv(3)
TE(1)
TE(2)

3 TE(3M
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Summary HB soil DCGLEu-154
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD

0
Menu

R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19BR19B
R19B

C14
C14
C14
C14
C14
C14
C14
C14
C14

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
MTR

RC21
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021

3
Site-Specific

3 Parameter

Translocation Factor for Nob-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder
Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
wet Foliar Interception Fraction for Non-Leafy
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 (1/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 vegetablds
Milk
Meat and poultry
Fish
Crustacea and mollusks
well water
Surface water
Livestock fodder

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total porosity of the building foundation
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)
Height of the building (room) (m)
Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Parameter Summary (contin
a i User 3
3 Input 3 Default

a 1.000E-01 ' 1.000E-01
1.000E +00 31.000E+00
1 1.000E+O0 1.OOOE+00

S3.500E-01 2.500E-010
3 3.500E-01 2.500E-01

3.500E-01 2.500E-01
3.500E-01 2.500E-01

5.800E-01 2.500E-01
3.500E-01 2.500E-01
3.300E+01 2.0OOE+01

not used 2.OOOE-05
not used 3.0OOE-02
not used 2.0OOE-02
not used 9.800E-01
not used 3.OOOE-01
not used 7.000E-07
not used 1.000E-10
not used 38.00E-01
not used 2.000E-01

1.400E+01 1.400E+01
1.000E+00 1.000E+O0
1.000E+00 1.0OOE+O0
2.OOOE+01 2.000E+01
7.000E+O0 7.000E+00
7.00OE+00 7.O00E+00

'.1.000E+00 1.000E+00
1.000E+00 1.000E+00
4.500E+01 4.500E+01

not used 1.500E-01
not used 2.400E+00
not used 4.000E-01
not used 1.000E-01
not used S.000E-02
not used 3.OOOE-02

not used 2.000E-06
not used 3.000E-07
not used 2.000E-06
not used 2.000E+O0
not used 5.000E-01
not used 2.500E+00
not used 0.OOOE+00
not used -I.000sE+00
not used 3 2.500E-01
not used 3 1.500E-01

used by RESRAD Parameter
(if different from user input) Name

TIV (1)
TIv(2)
TIV(3)
RDRY(I)
RDRY(2)

* RDRY(3)
3RWET1)
RWET(2)

' RWET(3)
3WLAM

C12WTR
C12CZ

CSOIL
CAIR
DMC
EVSN
REVSN

AVFG4
AVFG5

STOR-T(1)
3 STOR.T(2)

' STOR.T(3)
3 STORT(4)
STOR.T(5)

STOR.T(6)
STORJT(7)3STOR-T(8)

3STORT(9)

FLOORI

DENSFL
TPCV
TPFL

3 PH2OCV

PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM
FAI
DMFL
EMANA(1)
EMANA(2)

NPTS
TITL Number of graphical time points 32 __---
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Summary : HB soil DCGLEu-154
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD

Site-Specific Parameter Summary (continued)

0 1 3 user ffused by RESRAD 3 Parameter

menu 3Parameter 3 input 'Default (If different from user input) ' Name
..................A... . . . .. . . . . . . . . . .... . . eA . . .AdA.. .AiA . . . .N e . . . .

TITL Maximum number of integration points for dose 17 ...... LYMAX

TITL Maximum number of integration points for risk 1 ...... KY3AX

Summary of Pathway Selections

.!*!i~pyUser Selection... .. .. .. .. ........ ...........

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

IRESRAD, version 6.5 Tm Limit = 30 days 11/27/2011 09:50 Page 8

Summary : HB soil DCGLEU-154
File : C:\RESRADoFAMILY\RESRAD\6.5\USERFILES\Eul54 DCGL\HB SOIL DCGLEU154.RAD

Contaminated Zone Dimensions Initial Soil Concentrations... ./g

_____________________________ KKKA lXSKXXXXKAAAAAAAAAAAAAAA AAAAA

Area: 30000.00 square meters EU-154 1.OOOE+00
Thickness: 1.83 meters

Cover Depth: 0.00 meters

IRESRAD, version 6.5 T" Limit = 30 days 11/27/2011 09:50 Page 1

Probabilistic results summary : HB soil DCGLEu-154
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EU154 DCGL\HB SOIL DCGLEU154.RAD

Table of Contents

Part VI: Uncertainty Analysis

ORESRAD uncertainty Analysis Results
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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
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Cumulative Probability Summary ....................... 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
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Probabilistic results summ ary : HB soil DCGL-Eu-1S4
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\EUIS4 DCGL\HB SOIL DCGLEU154.RAD

probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution
AAAAAA WAA AAAMA xXAxxxxAxAxxAA uxuxxAx

1 THICKO UNIFORM
2 DENSCZ BOUNDED NORMAL
3 TPCZ BOUNDED NORMAL
4 HCCZ BOUNDED LOGNORMAL-N
5 BCZ BOUNDED LOGNORMAL-N
6 EVAPTR UNIFORM
7 RI UNIFORM
8 DENSAQ BOUNDED NORMAL

9 TPSZ BOUNDED NORMAL
10 - EPSZ BOUNDED NORMAL
11 HCSZ BOUNDED LOGNORMAL-N
12 BSZ BOUNDED LOGNORMAL-N
13 DWIBWT TRIANGULAR
14 UW UNIFORM
15 H(1) UNIFORM
16 DENSUZ(1) BOUNDED NORMAL
17 TPUZ(1) BOUNDED NORMAL
18 EPUZ(1) BOUNDED NORMAL
19 HCUZ(1) BOUNDED LOGNORMAL-N
20 BUZ(1) BOUNDED LOGNORMAL-N
21 MLINH CONTINUOUS LINEAR

.00003 .8119 .00004 .9495 .00006 .9937
22 SHF3 UNIFORM
23 DM TRIANGULAR
24 DROOT UNIFORM
25 Wv(1) TRUNCATED LOGNORMAL-N
26 WLAM TRIANGULAR
27 RWET(2) TRIANGULAR
28 DCACTC(1) TRUNCATED LOGNORMAL-N
29 DCACTU1(1) TRUNCATED LOGNORMAL-N
30 DCACTS(1) TRUNCATED LOGNORMAL-N
31 BRTF(63,1) TRUNCATED LOGNORMAL-N
32 BRTF(63,2) TRUNCATED LOGNORMAL-N
33 BRTF(63,3) TRUNCATED LOGNORMAL-N
34 BBIO(63,1) LOGNORMAL-N

±1±313 3ti±ti±tttttt tt1t±t3I± 31±±3t3311ttt±3333± 3i3

Parameters

.15 3.51
1.5635 .2385 .827 2.3
.41 .09 .1319 .6881
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
.5 .7S
.36 .76
1.5105 .1855 .937 2.084
.43 .0699 .214 .646
.342 .0705 .124 .56
.362 1.59 .0106 195
1.96 .265 3.02 15.5
6 10 30
1173 1973
0 8.08
1.5635 .2385 .827 2.3
.41 .09 .1319 .6881
.315 .0905 .0349 .594
1.36 2.17 .00478 3190
1.73 .323 2.08 15.3
8 0 0 .000008 .0151 .000016 .1365

.000076 .9983 .0001 1
.15 .95
0 .15 .6
.3 4
.56 .48 .001 .999
5.1 18 84
.06 .67 .95
6.72 3.22 .001 .999
6.72 3.22 .001 .999
6.72 3.22 .001 .999
-6.21 1.1 .001 .999
-6.21 1 .001 .999
-9.72 .9 .001 .999
3.9 1.1
It±1tttttt3tI±3ttII±333±tfti±ti±±t±±tttt

t±3±t1i± t1t3t±1t 13±11tlIt ttMtMttIl M33±1333 MUM ttt3t MUM 3it t it±1tt11

1RESRAD, Version 6.5 T- Limit = 30 days 11/27/2011 09:50 Page 20
Probabilistic results summary : HB soil DCGL--EU-154
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\EU1S4 DCGL\HB SOIL DCGL-EU154.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.OOOE+00 2.660E+00
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H-3 Results:

1RESRAD, Version 6.5 T< Limit = 30 days 11/27/2011 10:07 Page I

Summary : HB soil DCGL-H-3
File C:\RESRADSFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGLH3.RAD

Table of Contents

Part I: Mixture Sums and Sinqle Radionuclide Guidelines
liffilittlitffliff I, f f tl t•t~ttttiffiffiftttlifif1t

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.O00E+00 .................................... . 9
Time = 1.000E+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 .................................... 16

Dose/source Ratios Summed Over All Pathways .............. 17

Single Radionuclide Soil Guidelines ...................... 17
Dose Per Nuclide Summed Over All Pathways ................ 18

Soil Concentration Per Nuclide ........................... 18
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Summary : HB soil DCGLH-3
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

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

0 Current 3 Base 3 Parameter

Menu 3 Parameter I Value# 3 Case* 3 Name

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-i H-3 (Source: FGR 12) 0.00E+0O0 O.000E+0 DCF1( 1)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 H-3 6.400E-08 6.400E-08 DCF2( 1)

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

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

D-34 Food transfer factors:
D-34 H-3 , plant/soil concentration ratio, dimensionless 4.800E+00 3 4.800E+00 RTF( 1,1)

D-34 H-3 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.200E-02 1.200E-02 RTF( 1,2)

D-34 H-3 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-02 1.OOOE-02 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 H-3 , fish 1.000E+00 1.000E+00 BIOFAC( 1,1)

D-5 H-3 crustacea and mollusks 1.000E+00 1.000E+00 BIOFACf 1,2)

#For DCFI(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.

IRESRAD, Version 6.5 To Limit = 30 days 11/27/2011 10:07 Page 3

Summary : HB soil DCGLH-3
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

0
Menu.;

Site-Specific Parameter Summary
User t : used by RESRAD Parameter

................... ....... . .p u ..... . . .. .. . ... .......... ...... . ... r.. .. . p... . . .N a m e
Parameter

kAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAWAAA

R011 Area of contaminated zone (m
3

*2)
R011 Thickness of contaminated zone (m)
Roll Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
Roll Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
Roll 3 Times for calculations (yr)
Roll 3 Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): H-3
R012 Concentration in groundwater (pCi/L): H-3

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm-*3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m*3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode
R013 Runoff coefficient
R013 watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 saturated zone effective porosity
R014 Saturated zone field capacity

3.0008+04 3 1.000E+04
2.670E+00 2.0OOE+00
O.000E+00 O.000E+00
1.950E+02 3.1.000E+02
2.500E+01 3.000E+01
O.000E+00 O.O000E+0
1.O008E+0 1.000E+00
3.000E+00 3.000E+00
1.000E+01 1.000E+O0
3.0008E+O 3.000E+OI
1.000E+02 1.000F+02
3.000E+02 3.000E+02
1.000E+03 .O000E+03
not used 0.O00E+00
not used O.O00E+00

1.000E+00 O.O00E+O0
not used 0.008E+00

O.000E+00 O.008E+00
not used 3 1.500E+00
not used 1.O00E-03
1.564E+00 1.500E+00
2.200E-03 1.O00E-03
4.100E-01 4.000E-01
9.500E-02 2.000E-01
3.900E+00 1.000E+01
5.600E+00 5.300E+00
3.040E+00 2.000E+00
8.200E+00 8.0008E+0
6.250E-01 5.000E-01
9.100E-01 1.O00E+O0
5.600E-01 2.000E-O0
overhead overhead
5.000E-O1 2.000E-01
2.520E+07 1.000E+06
1.O00E-03 1.O00E-03

1.510E+00 1.500E+00
4.300E-01 4.OOOE-01
3.420E-01 2.000E-01
8.800E-02 3 2.000E-01

AREA
THICKO
SUBMFRACT
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)
T( 8)
T( 9)
T(10)

S1(1)
wl( 1)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ

3 FCSZ
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R014 3 Saturated zone hydraulic conductivity (m/yr) 2.880E+01 3 1.O00E+02
R014 s saturated zone hydraulic gradient 2.000E-03 I 2.000E-02

R014 3 Saturated zone b parameter 7.100E+00 I 5.300E+00

RO14 w water table drop rate (m/yr) 1.000E-03 ' 1.O00E-03

R014 3 well pump intake depth (m below water table) 1.OOOE+01 ' 1.OOOE+01

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ' NO

R014 well pumping rate (m**3/yr) 1.573E+03 3 2.500E+O2

1RESRAD, Version 6.5 Tc' Limit = 30 days 11/27/2011 10:07 Page 4

Summary HB soil DCGLH-3
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGLH3.RAD

Site-Specific Parameter Summary (continued)

0 33 User
Menu 3 Parameter put 3Default (if

ROlS Number of unsaturated zone strata 1 . 1

R015 Unsat. zone 1, thickness (i) 4.040E+00 4.O00E+O0

RO15 Unsat. zone 1, soil density (g/cm**3) 3 1.564E+00 1.SOOE+00

ROlS Unsat. zone 1, total porosity 4.100E-01 I 4.OOOE-0l

R015 Unsat. zone 1, effective porosity 3 3.1SOE-01 2.000E-O1

RO15 Unsat. zone 1, field capacity 9.500E-02 2.000E-01

R015 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.OOOE+0l

R016 Distribution coefficients for H-3
R016 Contaminated zone (cm**3/g) 4.300E-02 O.OOOE+00
R016 unsaturated zone 1 (cm**3/g) 6.000E-02 O.OOOE+O0

R016 Saturated zone (cm**3/g) 6.OOOE-02 O.O00E+O0

R016 Leach rate (/yr) O.OOOE+00 O.O00E+00
R016 solubility constant 3.OOOE+00 O.OOOE+00

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03

RO17 Mass loading for inhalation (g/m**3) 1.OOOE-04 1.000E-04

ROl7 Exposure duration 3.000E+01 3.OOOE+01
RO17 Shielding factor, inhalation 5.500E-01 4.OOOE-01
R017 I Shielding factor, external gamma 2.725E-01 7.0OOE-01I
RO17 3 Fraction of time spent indoors 6.571E-01 5.OOOE-0l

ROl7 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01

RO17 Shape factor flag, external gamma 1.OOOE+00 l.OOOE+00 >

RO17 Radii of shape factor array (used if F5 = -1):

RO17 outer annular radius (m), ring 1: not used 5.OOOE+0l

RO17 Outer annular radius (m), ring 2: not used 7.071E+01
R017 outer annular radius (m), ring 3: not used O.OOOE+00
ROl7 Outer annular radius (m), ring 4: not used O.OOOE+00

R017 Outer annular radius (m), ring 5 not used O.OOOE+00

R017 Outer annular radius (m), ring 6: not used O.OOOE+O0

RO17 Outer annular radius (m), ring 7: not used OOOOE+O0
RO17 Outer annular radius (m), ring 8 not used 0.OOOE+0O

RO17 Outer annular radius (m), ring 9: not used 0.OOOE+00

R017 Outer annular radius (i), ring 10: not used 0.0OOE+0O

RO17 Outer annular radius (m): ring 11: not used OOOE+00I
ROl7 Outer annular radius (m), ring 12: not used I.OOOOE00

1RESRAD, version 6.5 To Limit = 30 days 11/27/2011 10:07 Page

Summary : HB soil DCGLH-3
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL.H3.RAD

Site-Specific Parameter Summary (continued)

0 
User 3 3

menu Parameter 3 Inp.ut 3Default ' (if

R017 Fractions of annular areas within AREA:
R017 Ring 1 3 not used 3 1.OOOE+00

ROlI Ring 2 not used 3 2.732E-01
R017 Ring 3 not used O.OOOE+00
RO17 Ring 4 3 not used O.OOOE+00

ROl7 Ring 5 not used 3 O.0OOE+0O

R017 Ring 6 not used O.OOOE+00

R017 Ring 7 3 not used O.O0OE+0O
R017 Ring 8 not used O.OOOE+00
RO7I Ring 9 not used O.O00E+00
RolI Ring 10 not used O.OOOE+00
RO17 Ring 11 not used O.oOOE+0O
Roll I Ring 12 not used O.008E+00

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01

RO18 Milk consumption (L/yr) 2.330E+02 9.200E+01

RO8 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00

R018 other seafood consumption (kg/yr) 9.OOOE-01 9.OOOE-0l

RO18 soil ingestion rate (g/yr) 1.826E+01 3.650E+01

RO18 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 Contamination fraction of drinking water 1.0OOE+00 I1.OOOE+O0

RO18 Contamination fraction of household water not used I.OOOE+0O

R018 Contamination fraction of livestock water I 1.OOOE+00 1.O00E+00
R018 Contamination fraction of irrigation water 1.OOOE+0O l.OOOE+O0

RO18 Contamination fraction of aquatic food .O0OOE+0O 5.O00E-01
RO18 Contamination fraction of plant food 1.OOOE+00 '-1

RO18 3 Contamination fraction of meat l.OOOE+00 '-1

R018 Contamination fraction of milk 1.00OE+00 '-1

8019 ' Livestock fodder intake for meat (kg/day) 2.710E+01 6.8008+0

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 6.500E+01

R019 Livestock water intake for meat (L/day) 5.060E+01 5.O000E+O

R019 Livestock water intake for milk (L/day) 6.OOOE+0l 1.600E+02

R019 Livestock soil intake (kg/day) 5.OOOE0-O 5.OOOE-01
R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.0OOE-04

R019 Depth of soil mixing layer (m) 2.300E-01 1.500E-0l
R019 Depth of roots Wm) I1220E+00 9.OOOE-0l

R019 Drinking water fraction from ground water 31.000E+0O 1.OOOE+00

R019 Household water fraction from ground water not used 3 1.OOOE+OO
R019 3 Livestock water fraction from ground water 1,000E+00 3 1.00OE+00

R019 Irrigation fraction from ground water 1.000E+00 1.OOOE+00

R19B wet weight crop yield for Non-Leafy (kg/m**2) 1.750E+00 7.000-E01

R19B wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00

R19B wet weight crop yield for Fodder (kg/m
5

2) 1.887E+00 1.100E+00

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01

R 
3

9 Grnwinn Seasnn fnr Iafv (vears) L 23OF-n1 1 2_AOF-01 I

3 HCSZ3 
HGWT

-- 13SZ

-- DWIBwT
MODEL

Used by RESRAD Parameter
different from user input) Name

--- NS
SH(1)

--- DENSUZ(1)
' TPUZ(1)
-- EPUZ(1)
- FCUZ(1)
3 BUZ(1)
-- HCuZ(l)

DCNUCC( 1)
DCNUCU( 1,1)

3 DCNUCS( 1)
3.433E-01 ALEACH( 1)
not used SOLUBK( 1)

INHALR
MLINH
ED
SHF3

3 SHF1

FIND
3 FOTD

0 shows circular AREA. FS

3 RADSHAPE( 1)
3 RADSHAPE( 2)
3 RAD.SHAPE( 3)

--- RAD.SHAPE( 4)
3 RADSHAPE( 5)
RA .ADSHAPE( 6)

3 RAD.SHAPE( 7)
R RAD.SHAPE( 8)
R AAD_SHAPE( 9)

3 R--ADSHAPE(10)
3 RAD-SHAPE(11)
3 RAD.SHAPE(12)

used by RESRAD
different from user input)

X __XXXX~ aAAaA~

Parameter
Name

FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACAC 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(IO)
FRACA(11)

3 FRACA(12)

DIET(1)
3 DIET(2)

DIET(3)
DIET(4)
DIET(5)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFIS
LFI6

3 LWI5

LWI6
LSI
MLFD
3DM

3 DROOT
3 FGWow

' FGWHH
3 FGWLW

FGWIR

YVMi
YV(2)

Yv(3)
TE(1)
TF(2I
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R198 e Growing Season for Fodder (years) I 8.200E-02 I 8.000E-02

IRESRAD, version 6.5 Ta Limit = 30 days 11/27/2011 10:07 Page 6

Summary : HB soil DCGLH-3
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

TE(3)

0
menu

Site-specific Parameter Summary (continued)
U User 3 ffUsed by RESRAD 3 Parameter

................. .fr t ..r m ... inp ut) .....
.

Parameter AAAA ýAA

R19B Translocation Factor for Non-Leafy 1.OOOE-01 1.000E

R19B Translocation Factor for Leafy 1.OOOE+00 1.OOE

R19B Translocation Factor for Fodder 1.000E+00 1.OOOE

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E

R19B Dry Foliar Interception Fraction for Leafy 3.S00E-01 2.500E

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E

R19B wet Foliar Interception Fraction for Non-Leafy 3 3.500E-01 2.500E

R19B wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E

R19B wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E

R19B weathering Removal Constant for Vegetation 3.300E+01 2.OOOE

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE

C14 C-12 concentration in contaminated soil (g/g) not used 3.OOOE

C14 Fraction of vegetation carbon from soil not used 2.OOOE

C14 Fraction of vegetation carbon from air not used 9.800E

C14 C-14 evasion layer thickness in soil (m) not used 3.OOOE

C14 C-14 evasion flux rate from soil (1/sec) not used 7.OOOE

C14 C-12 evasion flux rate from soil (1/sec) not used 1.OO0E

C14 Fraction of grain in beef cattle feed not used 8.OOOE

C14 Fraction of grain in milk cow feed not used 2.OOOE

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain a 1.400E+01 1.400E

STOR Leafy vegetables 1.000E+00 1.000E

STOR Milk 1.OO0E+00 1.000E

STOR Meat and poultry 2.000E+01 2.OOOE

STOR Fish 7.00OE+00 7.OOOE

STOR Crustacea and mollusks 7.OOOE+00 7.OOOE

STOR Well water 1.000E+00 1.000E

STOR Surface water 1.OOOE+00 1.OOOE

STOR Livestock fodder 4.SOOE+01 4.500E

R021 Thickness of building foundation (m) . not used 1.500E

R021 Bulk density of building foundation (g/cm**3) not used 2.400E

R0213 Total porosity of the cover material not used 4.OOOE

R021 3 Total porosity of the building foundation not used 1.OOOE

R021 Volumetric water content of the cover material not used 5.OOOE

R021 volumetric water content of the foundation a not used 3.OOOE

R021 Diffusion coefficient for radon gas (m/sec): a

R021 in cover material not used 2.OOOE

R021 in foundation material not used 3.OOOE

R021 in contaminated zone soil not used 2.OOOE

R021 Radon vertical dimension of mixing (m) not used 2.OOOE

R021 Average building air exchange rate (1/hr) not used S.000E

R021 Height of the building (room) (m) not used 2.500E

R021 Building interior area factor not used 0.000E

R021 Building depth below ground surface (m) not used 3-1.000E

R021 Emanating power of Rn-222 gas not used 3 2.SOOE

R021 Emanating power of Rn-220 gas not used 3 1.500E

TITL Number of graphical time points 32
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Summary : HB soil DCGL.H-3
File : C:\RESRADFAMILY\RESBAD\6.S\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD

-01
+00
+00
-01
-01
-01
-01
-01
-01
+01

-05
-02
-02
-01
-01
-07
-10
-01
-01

+01
+00
+00
+01
+00
+00
+00
+00
+01

-01
+00
-01
-01
-02
-02

-06
-07
-06
+00
-01
+00
+00
+00
-01
-01

7

TIV(1)
3 TIV(2)
3 TIV(3)

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

C12WTR
C12CZ
CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5

STOR-T(1)
STOR-T(2)
STORST(3)
STOR&T(4)
STORST(S)

3 STORBT(6)
3 STORT(7)

STORT(8)
STORZT(9)

3 FLOORi
DENSFL
TPCV
TPFL
PH2OCV
PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM
FAI
DMFL
EMANA(1)
EMANA(2)

NPTS

Site-Specific Parameter Summary (continued)
0 User used by RESRAD Parameter

Menu Paret ................ ut De.faul.t.... (If ...... different ... rom.use•r..input) 3 Name

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

TITL 3 Maximum number of integration points for risk 3 1 3 --- ' KYMAX

Summary of Pathway Selections

.athway 3 User Selection... .. .. ... .... ...... .

1-- external gamma 3 active
2 inhalation (w/o radon)

3  
active

3-- plant ingestion active
4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 radon 3 suppressed
Find peak pathway doses 3 active

tfifit tiffttlfttfltttftttttttttttIttiflftfftfiftt
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Summary : HB soil DCGLJH-3
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\N3 DCGL\HB SOIL DCGL_H3.RAD

Contaminated zone Dimensions

Area: 30000.00 square meters
Thickness: 2.67 meters

Cover Depth: 0.00 meters

Initial Soil Concentrations pCi/g

H-3 1.000E+00

IRESRAD, Version 6.5 Tc' Limit = 30 days 11/27/2011 10:07 Page

Probabilistic results summary : HB soil DCGL--H-3
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGL_H3.RAD
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Probabilistic results summary : HB soil DCGL-H-3
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGLH3.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30
31
32

fffi11

Name

DENSCZ
TPCZ
HCCZ
BCZ
EVAPTR
RI
DENSAQ
TPSZ
EPSZ
HCSZ
BSZ
DWIBWT
UW
H(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCUZ(1)
BUZ(1)
MLINH

.8119
SHF3
SHF1
DM
YV(1)
WLAM
RWET(2)
DCACTUI(1)
DCACTS(1)
BRTF(1,1)
BRTF(1,2)
BRTF(1, 3)
BBIO(1 1)
f ttitftfft

Distribution Parameters

BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084
BOUNDED NORMAL .43 .0699 .214 .646
BOUNDED NORMAL .342 .0705 .124 .56
BOUNDED LOGNORMAL-N .362 1.59 .0106 195
BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
TRIANGULAR 6 10 30
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED NORMAL .315 .0905 .0349 .594
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
CONTINUOUS LINEAR 8 0 0 .000008

.00004 .9495 .00006 .9937 .000076 .9983 .0001 1
UNIFORM .15 .95
BOUNDED LOGNORMAL-N -1.3 .59 .044 1
TRIANGULAR 0 .15 .6
TRUNCATED LOGNORMAL-N .56 .48 .001 .999
TRIANGULAR 5.1 18 84
TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N -2.81 .5 .001 .999
TRUNCATED LOGNORMAL-N -2.81 .5 .001 .999
TRUNCATED LOGNORMAL-N 1.57 1.5 .001 .999
TRUNCATED LOGNORMAL-N -4.42 1 .001 .999
TRUNCATED LOGNORMAL-N -4.6 .9 .001 .999
LOGNOCGMAL-N 0 .1

tIttttftit ttffi fffiLOGNORMAtL-Nt0tt 1fttit•

0151 .000016 .1365
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Probabilistic results summary : HB soil DCGL-H-3
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\H3 DCGL\HB SOIL DCGLH3.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 0.00E+00 3.646E-02
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1-129 Results:

IRESRAD, Version 6.5 T- Limit = 30 days 11/27/2011 10:26 Page 1

Summary HB soil DCGL_Il29
File : C:\RESRAD-FAMILY\RESRAD\6.S\USERFILES\I29 DCGL\HB SOIL DCGL_I129.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines
fifili1111tttfttfiiffiifffififfiltiffillttiffflififf

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter Summary ............ ....... 3
Summary of Pathway Selections .............................. 7
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Time = O.OOOE+00 .. .................................... 9
Time = 1.OO E+OO...................................... 10
Time = 3.000E+00 . .................................... 11
Time = 1.00 8E+01 ..................................... 12
Time = 3.000E+01 . .................................... 13
Time = 1.000E+02 . .................................... 14
Time = 3.OOOE+02 . .................................... 15
Time = 1.000E+03 .................................... 16
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Summary : HB soil DCGL_I129
File : C:\RESBADFAMILY\RESRAD\6.5\USERFILES\1129 DCGL\HB SOIL DCGL_II29.RAD

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

0 3 3 Current 3 Base Parameter

Menu 3 Parameter . value# 3 Case* I Name

A-1 DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1 1-129 (Source: FGR 12) 1.295E-02 1.295E-02 DCF1( 1)

B-I Dose conversion factors for inhalation, mrem/pCi:
B-i 1-129 1.740E-04 I 1.740E-04 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 1-129 2.760E-04 2.760E-04 DCF3( 1)

D-34 Food transfer factors:
D-34 1-129 , plant/soil concentration ratio, dimensionless 3.670E-02 2.000E-02 RTF( 1,1)

D-34 1-129 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.230E-02 7.OOOE-03 RTF( 1,2)

D-34 1-129 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.390E-02 1.000E-02 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 1-129 , fish 4.000E+01 4.OOOE+01 BIOFAC( 1,1)

D-5 i-129 . crustacea and mollusks I5.OOOE+00 5.000E+00 BIOFAC( 1 2)

#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 Ta Limit = 30 days 11/27/2011 10:26 Page 3

Summary : HB soil DCGL_I129
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\1129 DCGL\HB SOIL DCGL-1129.RAD

site-Specific Parameter Summary

0 3 user used by RESRAD 3 Parameter

menu ParamFý eter .............. . ....... Input ....3 Default.. I.(.If di~ffe.re~nt .from user input)'I Name

R011 Area of contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
R011 3 Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
Roll 3 Basic radiation dose limit (mrem/yr)
Roll 3 Time since placement of material (yr)
Roll Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
Roll Times for calculations (yr)
P011 Times for calculations (yr)
Roll 3 Times for calculations (yr)
Roll Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): 1-129
R012 Concentration in groundwater (pCi/L): 1-129

R013 Cover depth (m)
R013 Density of cover material (g/cm

t m
3)

R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm

m
*3)

R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 3 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation node
R013 Runoff coefficient
R013 watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm
t

3)
R014 Saturated zone total "porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/yr)

BA RTLETT

3.OOOE+04 1.000E+04
2.670E+00 2.000E+00
0.OOOE+00 0.OOOE+O0
1.950E+02 1.OOOE+02
2.500E+01 3.OOOE+01
O.OOOE+00 0.O00E+O0
3 1.000E+O0 3.OOOE+O0

33.oOOrE+O0 3.OOOE+00
1.000E+01 1,000E+01
3.000E+01 3.OOOE+01

1.000E+02 1.OO0E+02
3.000E+02 3.000E+02

* 1.000E+03 1.000E+03
I not used 30.000+00

not used O000OE+00

1.OO0E+O0 O.000E+00
not used 0.OO0E+00

0.0O0E+O0 O.OOOE+00
not used 1.500E+0O
not used 1.OOOE-03
1.564E+00 1.500E+00
2.200E-03 1.000E-03
4.100E-01 4.000E-01
9.500E-02 2.000E-01
3.900E+00 1.000E+01
5.600E+00 5.300E+00
3.040E+00 2.000E+00
not used 8.OOOE+00
6.250E-01 5.OOOE-O1
9.100E-01 1.000E+00
5.600E-01 2.000E-01
overhead overhead
5.OOOE-01 2.OOOE-01
2,520E+07 1.000E+06
l.OOOE-03 1.OOOE-03

1.510E+00 1.500E+00
4.300E-01 4.000E-01
3.420E-01 2.00OE-01
8.800E-02 2.000E-01
2.880E+01 1.000E+02

AREA
THICKO
SUBMFRACT
LCZPAQ

0BRDL
3 TI
' T( 2)
3 T( 3)

T( 4)
T( 5)
T( 6)
T( 7)

3 T( 8)
3 T( 9)

T(10)

SI(1)
Wl( 1)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IOITCH
RUNOFF
WAREA
EPS

3 DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
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R014 Saturated zone hydraulic gradient 2.OOOE-03 2.OOOE-02
R014 Saturated zone b parameter 7.100E+00 5.300E+00
R014 water table drop rate (m/yr) 1.OOOE-03 1.OOOE-03
R014 Well pump intake depth (m below water table) 1.OOOE+01 1.OOOE+01
R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND NO

R014 well pumping rate (m**3/yr) 1.573E+03 2.5OOE+02

1RESRAD, version 6.5 T' Limit - 30 days 11/27/2011 10:26 Page 4
Summary : HB soil DCGL.I129
File : C:\RESRADOFAMILY\RESRAO\6.5\uSERFILES\129 DCGL\HB SOIL DCGL_I129.RAD

0 3
menu 3Parameter

R015 Number of unsaturated zone strata
R015 Unsat. zone 1, thickness (m)
R015 unsat. zone 1, soil density (g/cm**
R015 Unsat. zone 1, total porosity
R015 Unsat. zone 1, effective porosity
R015 Unsat. zone 1, field capacity
RO15 unsat. zone 1, soil-specific b para
R015 unsat. zone 1, hydraulic conductivi

R016 Distribution coefficients for 1-129
R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R017 inhalation rate (m**3/yr)
R017 Mass loading for inhalation (g/m**3
R017 Exposure duration
R017 shielding factor, inhalation
R017 Shielding factor, external gamma
R017 Fraction of time spent indoors
R017 Fraction of time spent outdoors (on
R017 Shape factor flag, external gamma
R017 Radii of shape factor array (used
R017 Outer annular radius (m), ring I
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring 3
R017 Outer annular radius (m), ring 4
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
ROl7 Outer annular radius (m), ring
R017 Outer annular radius (m), ring 8
R017 Outer annular radius (m), ring 9
R017 Outer annular radius (m), ring 10
R017 Outer annular radius (m), ring 11
R017 Outer annular radius (m), riflg 12

Site-Specific Parameter Summary (continued)
user 3 used by RESRAD

I Input 3Default (if different from user

'1 '1--

4.040E+00 4.OOOE+00
3) 1.564E+00 1.500E+O0 '

4.10OE-Ol 4.OOOE-01
3.150E-01 2.OOOE-O1
9.500E-02 2.000E-01

meter 5.600E+00 5.300E+00 ---
'ty (m/yr) 3.900E+00 1.000E+01

4.600E+00 1.OOOE-01
4.600E+00 1.OOOE-01

3 4.600E+00 1.OOOE-01
' .OOOE 0 O.OOOE+00 1.891E-02
0.0OOE+0O O.OOOE+00 not used

8.400E+03 8.400E+03
3) 1.000E-04 I.OOOE-04

3.OOOE+Ol 3.OOOE+OI
5.500E-01 4.000E-01
2.725E-01 7.000E-Ol
6.571E-01 5.00OE-Ol

n site) 1.181E-OI 2.500E-01
1.00OE+O0 1.0OOE+0O >0 shows circular ARE

f FS= -): 3
3 not used 5.OOOE+Ol a
3 not used 7.071E+101
3 not used O.000E+00-
3 not used O.OOOE+00
: not used 3.00E+O0---
I not used O.O0OE+O0-
7 not used O.000E+00 ---
3 not used 3O.00E+00 a

3 not used 0.000E+00 ---
3 not used 0.000E+00-
3 not used O.000E+00
3 not used O.006E+00

A

E

BSZ
VWT

DWIBWT
MODEL3UW

Parameter
input) Name

3 NS
H(1)
DENSUZ(1)

' TPUZ(1)
EPUZ(1)
FCUZ(1)BUZ(1)

HCUZ(1)

DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

INHALR
MLINH

3 ED
SHF3
SHF1
FIND
FOTD

A. 3 S

' RADSHAPE( 1)
RADSHAPE( 2)

3 PAD.SHAPE( 3)
' RADSHAPE( 4)
3 RAD-SHAPE( 5)

RADOSHAPE( 6)
PRADSHAPE( 7)
RADSHAPE( 8)
RADSHAPE( 9)
RAD.SHAPE(10)
RAD.SHAPE(11)
RADSHAPE(12)

IRESRAD, Version 6.5 T. Limit = 30 days 11/21/2011 10:26 Page 5
Summary : HE soil DCGL_I129
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\II29 DCGL\HB SOIL DCGL_I129.RAD

0 3
Menu 3

Site-specific Parameter Summary (continued)
3 User ffused by RESRAD Parameter

.. f.............. .. a.ult (If dierent rom user input) .. Name

AAAAAAAAAAAAAAAA 'AAAAAAAAAAAAAAAA AAAAAAAAAAA kAA

R017 Fractions of annular areas within AREA:
ROl7 Ring 1
ROI7 Ring 2
R017 Ring 3
ROl7 Ring 4
ROl7 Ring 5
R017 Ring 6
ROl7 Ring 1
R017 Ring 8
R017 Ring 9
ROll Ring 10
R017 Ring 11
R017 Ring 12

R018 Fruits, vegetables and grain consumption (kg/yr)
R018 Leafy vegetable consumption (kg/yr)
R018 Milk consumption CL/yr)
R018 Meat and poultry consumption (kg/yr)
R018 Fish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
R018 soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
RO18 contamination fraction of drinking water
R018 Contamination fraction of household water
R018 Contamination fraction of livestock water
R018 Contamination fraction of irrigation water
R018 Contamination fraction of aquatic food
R018 Contamination fraction of plant food
R018 Contamination fraction of meat
R0,8 Contamination fraction of milk

RO9 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 Livestock water intake for milk (L/day)
R019 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
RO9 Depth of roots (m)
R019 Drinking water fraction from ground water
R019 Household water fraction from ground water
R019 Livestock water fraction from ground water
R019 Irrigation fraction from groun water

R198 wet weight crop yield for Non-Leafy (kg/m**2)
R198 Wet weight crop yield for Leafy (kg/m**2)
R19a wet weight crop yield for Fodder (kg/m**2)
R19B Growing Season for Non-Leafy (years)
RI9B Growing Season for Leafy (years)
R198 Growing Season for Fodder (years)

t BARTLETT

not used 1.000E+00
not used 2.732E-01
not used O.O00E+00
not used O.O0OE+O0
not used O.OOOE+00

a not used O.OOOE+00
not used O.OOOE+00
not used O.OOOE+00

a not used O.OOOE+00
not used 3 O.OOOE+00
not used O.O00E+00
not used O.0000E+0

1.120E+02 1.600E+02
2.140E+01 1.400E+01
2.330E+02 9.200E+01
6.510E+01 6.300E+01
2.060E+01 5.400E+00
9.000E-01 9.000E-01
1.826E+01 3.650E+01
4.785E+02 5.10OE+02
1.OOOE+O0 1.OOOE+O0
not used 1.000E+00
I.000E+00 1.000E+00
1.OOOE+00 1.O00E+O0
1.000E+00 5.OOOE-01
1.000E+00 '-1
1.OOOE+O0 '-1
1.000E+00 :-1

2.710E+01 I 6.800E+01
6.320E+01 5.500E+01
5.060E+01 3 5.000E+01
6.000E+01 1.600E+02
5.000E-01 ' 5.000E-01
4.000E-04 I.OOOE-04
2.300E-01 1.500E-01
1.220E+00 9.OOOE-Ol
1.OOE+00 1.O00E+00
not used 1.OOOE+±0
1.OOOE+00 1.OOOE+O0
1.O00E+00 1.O00E+00

1.750E+00 7.OOOE-01
2.889E+03 1.500E+0O
1.887E+00 1.100E+00
2.460E-01 1.700E-01

I 1.230E-01 2.500E-01
8.200E-02 8.OOOE-02

FRACA( 1)
FRACAC 2)
FRACA( 3)

3 FRACA( 4)
' PRACA( 5)
3 FRACA( 6)
3 FRACA( 7)
- FRACA( 8)
3 FRACAC 9)
3 FRACA(IO)

FRACA(II)
FRACA(12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW

3 FIRW
FR9
FPLANT
FMEAT
FMILK

3

3

3
3

3

3

3

LFI5
LFI6LWl 5
LwI 6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

Yv(1)
Yv(2)
Yv(3)
TE(1)
TE(2)
TE(3)
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Summary : HB soil DCGL-1129
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\I129 DCGL\HB SOIL DCGL.1129.RAD

site-Specific Parameter Summary (continued)

0 3 
User 3 ffused by RESRAD Parameter

Menu Parameter input 3Default (If different from user input) 3 Name W

R19B Translocation Factor for Non-Leafy 1.OOOE-01 1.O00E-O1 --- TIV(1)

Ri9B Translocation Factor for Leafy 1.OOOE00 i. OE00 --- TIV(2)

R19B Translocation Factor for Fodder 1.OOOE+00 1.000E+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 3 2.500E-01 --- RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 I 2.50OE-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 I 2.500E-01 3 --- RDRY(3)

R19B wet Foliar Interception Fraction for Non-Leafy 3.500E-01 3 2.500E-01 --- RWET(1)

R19B wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 --- RWET(2)

R19B 3 wet Foliar Interception Fraction for Fodder 3.SOOE-01 2.500E-01 --- RWET(3)

R19B weathering Removal Constant for Vegetation 3.300E+01 I 2.OOOE+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used I 3.000E-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 3 2.OOOE-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 3 9.800E-01 --- CAIR

C14 3 C-14 evasion layer thickness in soil (m) not used ' 3.OOOE-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 3 7.OOOE-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec). not used 1.000E-0 --- REVSN

C14 Fraction of grain in beef cattle feed not used I 8.OOOE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used I 2.000E-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 I 1.400E+O1 --- STORT(1)

STOR Leafy vegetables 1.000E+00 1 1.OOOE+00 --- STORT(2)

STOR Milk 1.000E+00 I 1.000E+00 --- STORT(3)

STOR Meat and poultry 2.000E+01 I 2.O0OE+01 --- STOR.T(4)

STOR Fish 7.000E+00 I 7.000E+00 --- STORT(5)

STOR Crustacea and mollusks 7.000E+00 I 7.OOOE+00 STORT(6)

STOR well water 1.000E+00 I1.000E+00 --- STORT(7)

STOR Surface water 1.000E+00 1.OOOE+00 --- STORT(8)

STOR Livestock fodder 4.500E+01 4.500E+01- STORT(9)

R021 Thickness of building foundation (m) not used I 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 3 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used I 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 3 1.OOOE-01 --- TPFL

R021 Volumetric water content of the cover material not used 3 5.OOOE-02 --- PH2OCV

R021 Volumetric water content of the foundation not used - 3.OOOE-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used I 2.000E-06 --- DIFCV

R021 in foundation material not used I 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used I 2.OOOE-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 3 2.000E+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used 5.00OE-01 --- REXG

R021 Height of the building (room) (m) not used 3 2.50OE+00 --- HRM

R021 Building interior area factor not used 3 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used 3-1.00OE+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 3 2.500E-01 --- 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 --- NPTS
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Summary : HB soil DCGL_II29
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\1129 DCGL\HB SOIL DCGLI129.RAD

site-Specific Parameter Summary (continued)

0 user used by RESRAD Parameter

Menu 3 Parameter 3.input 3.Default (if di.fferent from user input) 3.Name A...

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

TITL 3 Maximum number of integration points for risk . 1 . --- --- KYMAX

Summary of Pathway Selections
Pathway User Selection

-- external gamma active
2 inhalation (w/o radon)

3  
active

3-- plant ingestion active

4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active

Itittlitfitllflttlfiittilflltlitttlttttilitililiftt

IRESRAD, Version 6.5 T- Limit = 30 days 11/27/2011 10:26 Page 8

Summary : HB soil DCGL1129
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\II29 DCGL\HB SOIL DCGLI129.RAD

Contaminated Zone Dimensions Initial Soil Concentrations,...c/g

Area: 30000.00 square meters 1-129 1.000E+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGLsIl29
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\1129 DCGL\HB SOIL DCGL-I129.RAD
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Probabilistic results summary : HB soil DCGLI129
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\129 DCGL\HB SOIL DCGLI129.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12.
13
14
15
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30

f"lift

Name

DENSCZ
TPCZ
HCCZ
BCZ
EVAPTR
RI
DENSAQ
TPSZ
EPSZ
HCSZ
BSZ
DWIBR•
UW
H (1)

DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCUZ(1)
BUZ(1)
MLINH

.8119
SHF3
SHF1
DM
YV(1)
WLAM
RWET(2)
DCACTC(1)
DCACTU1(1)
DCACTS(1)
BBIO(53,1)
Itilttttif

Distribution Parameters

BOUNDED NORMAL 1.5635 .2385 .827 2.3

BOUNDED NORMAL .41 .09 .1319 .6881

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084

BOUNDED NORMAL .43 .0699 .214 .646

BOUNDED NORMAL .342 .0705 .124 .56

BOUNDED LOGNORMAL-N .362 1.59 .0106 195
BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5

TRIANGULAR 6 10 30
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED NORMAL .315 .0905 .0349 .594

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

CONTINUOUS LINEAR 8 0 0 .000008

.00004 .9495 .00006 .9937 .000076 .9983 .0001 1

UNIFORM .1s .95
BOUNDED LOGNORMAL-N -1.3 .59 .044 1

TRIANGULAR 0 .15 .6
TRUNCATED LOGNORMAL-N .56 .48 .001 .999

TRIANGULAR 5.1 18 84
TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N 1.52 2.19 .001 .999
TRUNCATED LOGNORMAL-N 1.52 2.19 .001 .999
TRUNCATED LOGNORMAL-N 1.52 2.19 .001 .999

LOGNORMAL-N 3.7 1.1
ttifttttiftt ttiltitifffttttttNtItt 3.7lI .1tttfttt ftfttttttftilttittiftflt

0151 .000016 .1365
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Probabilistic results summary : HB soil DCGLI129
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\II29 DCGL\HB SOIL DCGLI129.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 O.OOOE+00 5.174E+00

I^- BARTLIETT
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Nb-94 Results:
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Summary : HB soil DCGLCNb-94
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLJNB94.RAD
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Summary : HB soil DCGLNb-94
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLJB94.RAD

0 3
Menu

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

3 Current 3 Base

. ..Parama et y3 .value# 3 Case*
Parameter

Name

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Nb-94 (Source: FGR 12) 9.677E+00 9.677E+00 DCF1( 1)

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

B-1 Nb-94 
4.140E-04 3 4.140E-04 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Nb-94 7.140E-06 7.140E-06 DCF3( 1)

D-34 Food transfer factors:
D-34 Nb-94 , plant/soil concentration ratio, dimensionless 1.000E-02 1.OOOE-02 RTF( 1,1)

D-34 Nb-94 beef/livestock-intake ratio, (pci/kg)/(pCi/d) 3.O0OE-07 3.OOOE-07 RTF( 1,2)

D-34 Nb-94 milk/livestock-intake ratio, (pci/L /(pci/d) 2.000E-06 2.000E-06 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Nb-94 , fish 3.000E+02 3.OOO+02 BIOFAC( 1,1)

D-5 Nb-94 , crustacea and mollusks 1.OOOE+02 1.OOOE+02 ' BIOFAC( 1 2)

#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_Nb-94
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.RAD

0 3
menu I.Prameter

ROll ' Area of contaminated zone (m**2)
RO11 Thickness of contaminated zone (m)
ROll 3 Fraction of contamination that is submer
RO11 Length parallel to aquifer flow (m)
RO11 3 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pci/L):

R013 Cover depth (m)
R013 Density of cover material (g/cm"3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 contaminated zone total porosity
R013 contaminated zone field capacity
R013 contaminated zone hydraulic conductivity
R013 contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
ROl3 Irrigation (m/yr)
R013 Irrigation mode

R013 Runoff coefficient
R013 watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm*"3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/

So BARTLETT

Site-specific Parameter Summary
User 3 used by RESRAD 3 Parameter

Input ' Default (if different..from user input) Name

3.000E+04 1.OOO+04 --- AREA

1.830E+00 2.OOOE+00 --- THICKO

ged 0.OOOE+00 0.OOOE+00 --- SUBMFRACT

1.950E+02 1.OOOE+02 -- 3 LCZPAQ
2.500++01 3.OOOE+01 --- BRDL

O.000E+O0 O.OOOE+00 --- TI
1.000E+00 1.O00E+0O --- T( 2)
3.OOOE+00- 3.OOOE+00 --- T( 3)
1.000E+01 1.0005+01 -- T( 4)

3.OOE+01 3.OOOE+01 --- T( 5)

1.OOOE+02 1.OOOE+02 --- T( 6)
3 3.OOOE+02 I 3.OOOE+02 I --- T( 7)

' 1.OQOE+03 1.OOO+03 --- T( 8)
not used 0.OOOE+00 --- T( 9)

not used O.OOOE+00 --- T(10)

Nb-94 l.OO00E+00 0.OOO+00 --- SI(l)

Nb-94 not used O.00E+O0 --- Wl( 1)

O.OOOE+00 O.O0OE+O0 --- COVERO

not used 1.500E+0O --- DENSCV

I not used 1.000E-03I --- VCV
1.564E+00 1.500E+00 --- DENSCZ

I 2.200E-03 1.OOO-03 --- VCZ

4.100E-01 4.OOOE-01 --- TPCZ

9.500E-02 2.OOOE-01 --- "FCCZ

(m/yr) 3,900E+00 1.O0OE+O1 --- HCCZ

5.600E+00 5.300E+00 --- BCZ

3.040E+00 2.OOO+00 --- WIND

not used 8.OOOE+00 --- HUMID

6.250E-01 S.OOOE-01 --- EVAPTR

9.100E-01 1.000E+O0 --- PRECIP

5.600E-01 2.00OE-01 --- RI

overhead overhead --- IDITCH

5.0005-01 2.OOOE-01 --- RUNOFF

(m*"2) 2.520E+07 1.OOOE+06 I --- WAREA

1.000E-03 l.OOOE-03 --- EPS

1.510E+00 1.500E+00 3-- DENSAQ
4.300E-01 4.000E-01 --- TPSZ
3.420E-01 2.000_-01 3 --- EPSZ
8.800E-02 2.OOOE-01 --- FCSZ

/yr) 2.880E+01 1.000E+02 --- HCSZ
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R014 saturated zone hydraulic gradient 2.OO0E-03 2.OOOE-02

R014 Saturated zone b parameter 7.100E+00 5.300E+00

R014 W water table drop rate (m/yr) 1.000E-03 1.O00E-03

R014 3 Well pump intake depth (m below water table) 1.OOOE+01 1.000E+O1

R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND

R014 ' well pumping rate (m**3/yr) 1.573E+03 2.SOOE+02
3
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Summary : HB soil DCGLNb-94
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\NB94 DCGL\HB SOIL DCGL.JB94.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User a

Menu I Parameter I input 3.Defaul.t 3 (If

R015 Number of unsaturated zone strata 1 1

R015 Unsat. zone 1, thickness (m) 4.040E+00 4.OB00E+O

R015 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 3 1.5OOE+00

R015 a Unsat. zone 1, total porosity 4.100E-O1 4.OOOE-01

ROS Unsat. zone 1, effective porosity 3.15OE-01 2.000E-_01

R015 Unsat. zone 1, field capacity 9.500E-02 I 2.OOOE-01

R015 a Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00

R01S Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.OOOE+01

R016 Distribution coefficients for Nb-94
R016 Contaminated zone (cma*3/g) 3.560E+03 O.OOE+00

RO16 Unsaturated zone 1 (cm**3/g) 3.800E+02 O.OOOE+O0

RO16 Saturated zone (cm**3/g) 3.800E+02 O.OOOE+00

R016 a Leach rate (/yr) 0.OOOE+0O O.OOOE+00

R016 a solubility constant O.OOOE+00 O.OOOE+O0

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03

R017 Mass loading for inhalation (g/m**3) 1.OOOE-04 a 1.000E-04

R017 Exposure duration 3.OOoE+01 3.OOOE+01
R017 Shielding factor, inhalation 5.500E-01 4.OOOE-01

R017 Shielding factor, external gamma 3.980E-01 7.00DE-01

ROll Fraction of time spent indoors 6.571E-01 S.OOOE-01

R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01

R017 Shape factor flag, external gamma 1.OOOE+O0 I.OOOE+00

R017 Radii of shape factor array (used if FS = -1): a se

R017 Outer annular radius (m), ring 1: not used 5.OOOE+01

ROl7 Outer annular radius (m), ring 2: not used 7.071E+01

R017 Outer annular radius Cm), ring 3: not used O.O0E+OO

R017 Outer annular radius (m), ring 4: not used O.O00E+OO

R017 Outer annular radius (m), ring 5: not used O.OOOE+OO

R017 Outer annular radius (m), ring 6: not used O.OOOE+00

R017 Outer annular radius (m), ring 7: a not used O.OOOE+O0

ROll Outer annular radius (m), ring 8: not used O.OOE+O0

R017 Outer annular radius (m), ring 9: not used O.OOOE+0O

R017 Outer annular radius (m), ring 10: not used O.OOOE+0O

R017 Outer annular radius (m), ring 10: not used O.OO0E+O0

R017 Outer annular radius (m), ring 12: not used O.OOOE+00
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Summary : HB soil DCGLNb-94
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL_NB94.RAD

Site-Specific Parameter Summary (continued)
0 User 3

men U
3 Parameter a Input 3Default a (If

HGWT

BSZ
V•Fr

DWIBWT
MODEL
UW

used by RESRAD . Parameter

different from user input) a Name

3 NS

a-DENSUZ(1)

TPUZ(1)
-- EPUZ(1)
a FCUZ(1)
I BUZ(1)
3 HCUZ(1)

-- DCNUCC( 1)
3 DCNUCU( 1,1)
3 DCNUCS( 1)

3.737E-05 ALEACH( 1)

not used SOLUBK( 1)

a-INHALR

MLINH
3 ED
3 SHF3

-- SHF1

FIND
FOTD

>0 shows circular AREA. FS

- RADtSHAPE( 1)
3 RAD-SHAPE( 2)
3 RADSHAPE( 3)
* RADSHAPE( 4)

--- RAD.SHAPE( 5)
RADSHAPE( 6)
---RAD_SHAPE( 7)

a RADSHAPE( 8)
RADSHAPE( 9)

-RADSHAPE(10)
a RADSHAPE(11)
3 RADSHAPE(12)

used by RESRAD a Parameter

R017 Fractions of annular areas within AREA:
R017 3 Ring 1
ROl7 Ring 2
R017 Ring 3
ROl7 Ring 4
R017 Ring S
R017 Ring 6
ROll Ring 7
R017 Ring 8
R017 Ring 9
R017 Ring 10
R017 Ring 11
R017 Ring 12

R018 Fruits, vegetables and grain consumption (kg/yr)
R018 Leafy vegetable consumption (kg/yr)
R018 Milk consumption (L/yr)
R018 Meat and poultry consumption (kg/yr)
RO18 Fish consumption (kg/yr)
R018 Other seafood consumption (kg/yr)
RO8 soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
R018 Contamination fraction of drinking water
R018 Contamination fraction of household water
R018 Contamination fraction of livestock water
RO8 Contamination fraction of irrigation water
R018 Contamination fraction of aquatic food
R018 Contamination fraction of plant food
R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)
R019 Livestock fodder intake for milk (kg/day)
R019 Livestock water intake for meat (L/day)
R019 3 Livestock water intake for milk (L/day)
R019 Livestock soil intake (kg/day)
R019 Mass loadinm for foliar deposition (g/m**3)
R019 Depth of soil mixing layer (m)
RO9I Depth of roots (m)
R019 Drinking water traction from ground water
R019 Household water fraction from ground water
ROI9 Livestock water fraction from ground water
R019 Irrigation fraction from ground water

R19B wet weight crop yield for Non-Leafy (kg/m**2)
R19B wet weight crop yield for Leafy (kg/m*a2)
Ri1B wet weight crop yield for Fodder (kg/m**2)
R19B a Growing Season for Non-Leafy (years)
R19B Growing Season for Leafy (years)
R19B Growing Season for Fodder (years)

L DARTLETT

a not used a 1.OOOE+00
not used 2.732E-01
not used O.OOE+00

not used a O.OOOE+OO
not used 0.OOOE+0O
not used 0,OOOE+0O
not used O.OO0E+00 3
not used O.OOOE+00- 3
not used O.0OOE+0O
not used 3O.OO0E+003
not used 0.OOOE+OO3

a not used a 0.OOOE+OO
1.120E+02 1.600E+02
2.140E+01 1.400E+01
2.330E+02 9.200E+01
6.510E+01 6.300E+01
2.060E+01 a 5.400E+00
9.000E-O0 9.OOOE-O1
1.826E+01 I 3.650E+01

a 4.785E+02 a 5.100E+02 3
1.OOOE+0O 1.OOOE+0O

a not used 1.OOOE+00
a 1.OOOE4+00 a 1.000E+00 a

1.0O0E+OO 1.OOOE+00
1.OOOE+OO S.OOOE-01
1.OOOE4+00 '-1
1.OO0E+OO '-I
1.OOOE+OO 3-I

2.710E+01 6.800E+01
a 6.320E+01 3 5.SOOE+01 s

5.060E+O1 5.OOOE+O1
6.OOOE+O1 1.600E+02
S.OOOE-01 5.000E-01
4.OOOE-04 1.000E-04

3 2.300E-01 1.50OE-O1
2.1SOE+00 9.OOOE-01
1.OO0E+O0 1.OOOE+00

a not used a 1.000E+00
1.000E+00 ' 1.OOOE+OO
1.OOOE+O0 1.OOOE+00
1.7SOE+00 7.OOOE-01

:2.889E+00 1.500E+00
1. 87E+00 1.100E+00
2.460E-01 1.700E-01
1.230E-01 2.500E-01
B.2OOP-fl? R.DOOF-Ol

FRACA( 1)
FRACA( 2)
FRACAC 3)
FRACA( 4)
FRACAC 5)
FRACAC 6)

3 FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(11)
FRACA(12)

DIET(1)
DIET(2)

a DIET(3)
3 DIET(4)

DIET(S)
a DIET(6)

SOIL
3DWI

3 FDW
3FHHW

FLW
a FIRW

3FR9
3 FPLANT
3 FMEAT

FMILK

LFI5
LFI6
LWI5
LW16
LSI

a MLFD
3 DM

DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
YV(2)
Yv(3)

3 TE(1)
TE(2)

3 TF(q)
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Summary HB soil DCGLNb-94
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.RAD

Site-Specific Parameter Summary (continued)

0 3 . User u used by RESRAD Parameter

Menu -Parameter .. Input . Default (•. if different rom user input) N Name

R19B Translocation Factor for Non-Leafy 1.00E-01 O1.O0E-01 TIV(1)

R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 --- TIV(2)

RI9B Translocation Factor for Fodder 1.000E+00 1.000E+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 I --- RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3 3.500E-01 2.500E-01 --- RDRY(2)

RI9B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)

R19B Wet Foliar Interception Fraction for Leafy 5.800E-01 2.50OE-01 --- RWET(2)

R19i Wet Foliar Interception Fraction for Fodder I 3.500E-01 2.500E-01 --- RWET(3)

R19B weathering Removal Constant for Vegetation 3.300E+01 2.OOOE01 --- WLAM

c14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000-E02 --- Cl2cz

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.OOoE-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000-E10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.000E_01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOOE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR.T(1)

STOR Leafy vegetables 1.000E+00 1.000E+O0 --- STORT(2)

STOR Milk 1.000E+00 I1.000E+00 --- STORT(3)

STOR Meat and poultry 2.000E+O1 2.OO0E+01 --- STORT(4)

STOR Fish 7.000E+00 7.OO 0 --- STORIT(5)

STOR Crustacea and mollusks 7.000E+00 7.000E+00 --- STORT(6)

STOR Well water 1.0000E+0 1.000E+00 --- STORT(7)

STOR surface water 1.000E+00 1.000E+00 --- STORT(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 volumetric water content of the cover material not used 5.000E-02 --- PH2OCV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material not used 3.000E-07 ---- DIFFL

R021 in contaminated zone soil 3 not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.000E+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used 5.OOOE-01 --- REXG

R021 3 Height of the building (room) (m) not used 2.5OOE+00 --- HRM

R021 3 Building interior area factor not used 0.000E+00 --- FAI

R021 3 Building depth below ground surface (m) not used 3-1.000E+00 --- DMFL

R021 3 Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used : 1.500E-01 --- EMANA(2)

TITL ' Number of graphical time points 32 3 --- -- NPTS

1RESRAD, Version 6.5 Tc' Limit = 30 days 11/28/2011 09:27 Page 7

Summary : HB soil DCGL.Nb-94
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.RAD

Site-Specific Parameter Summary (continued)
0 3 . User ffused by RESRAD 3 Parameter

Menu I Parameter I input Default (i different from User inp.ut) 3 Name

TITL Maximum number of integration points for dose 17 
A-- 

LYMAX

TITL Maximum number of integration points for risk 1 ...... KYMAX

TflL Maimum number oiffftf intter tfion points forisk 1 ' --- --- ' KYMAXfiftiitlffifffiftiffiffffff

Summary of Pathway Selections

P t w y............. .... ' ..user Selection... .. .. .. ..... .

1-- external gamma active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses I active

ffifif iff iiiitillffffitfitffifiiiftlffffiftiilfff

IRESRAD, Version 6.5 T" Limit = 30 days 11/28/2011 09:27 Page 8

Summary : HB soil DCGLNb-94
File : C:\RESRADSFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.RAD

Contaminated Zone Dimensions Initial Soil Concentrations,..-.ci/g

Area: 30000.00 square meters Nb-94 1.000E+00

Thickness: 1.83 meters
Cover Depth: 0.00 meters

IRESRAD, Version 6.5 TA Limit = 30 days 11/28/2011 09:27 Page 1

Probabilistic results summary : HB soil DCGLNb-94
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.RAD

Table of Contents

Part VI: Uncertainty Analysis
iftt, tltttlttttttifitttflti

ORESRAD Uncertainty Analysis Results
Probabilistic Input .. ................................. 2

Total Dose .. .......................................... 3
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Dose vs Pathway: Ground External ................... S
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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 Probability Summary ....................... 18
Sumnary of dose at graphical times, reptition 1 ... 19

Peak of the mean dose at graphical times ............. 20
Correlation and Regression coefficients (if any) ..... 21
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Probabilistic results summary : HB soil DCGLNb-94
File : C:\RESR.AD.FAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGL-NB94.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

.00003
22
23
24
25
26
27
28
29
30
31
32
33

l1t±tt

Name Distribution

THICKO UNIFORM
DENSCZ BOUNDED NORMAL
TPCZ BOUNDED NORMAL
HCCZ BOUNDED LOGNORMAL-N
BCZ BOUNDED LOGNORMAL-N
EVAPTR UNIFORM
RI UNIFORM
DENSAQ BOUNDED NORMAL
TPSZ BOUNDED NORMAL
EPSZ BOUNDED NORMAL
HCSZ BOUNDED LOGNORMAL-N
BSZ BOUNDED LOCNORMAL-N
DWIBWT TRIANGULAR
UW UNIFORM
H(1) UNIFORM
DENSUZ(1) BOUNDED NORMAL
TPUZ(1) BOUNDED NORMAL
EPUZ(1) BOUNDED NORMAL
HCUZ(1) BOUNDED LOGNORMAL-N
BUZ(1) BOUNDED LOGNORMAL-N
MLINH CONTINUOUS LINEAR

.8119 .00004 .9495 .00006 .9937
SHF3 UNIFORM
DM TRIANGULAR
DROOT UNIFORM
YV(1) TRUNCATED LOGNORMAL-N
WLAM TRIANGULAR
RWET(2) TRIANGULAR
DCACTUI(1) TRUNCATED LOGNORMAL-N
DCACTS(1) TRUNCATED LOGNORMAL-N
BRTF(41,1) TRUNCATED LOGNORMAL-N
BRTF(41,2) TRUNCATED LOGNORMAL-N
BRTF(41,3) TRUNCATED LOGNORMAL-N
BBIO(41,1) LOGNORMAL-N
ff1fttftttfttttittttfI tIffftflttIftiftlttiff

Parameters.. .. .. .. . . . - . ..... .. .. .. .. ... .. .. ... .. .. .

.15
1.5635
.41
1.36
1.73
.5
.36
1.5105
.43
.342
.362
1.96
6
1173
0
1.5635
.41
.315
1.36
1.73
8 .000076

3.51
.2385 .827 2.3
.09 .1319 .6881
2.17 .00478 3190
.323 2.08 15.3
.75
.76
.1855 .937 2.084
.0699 .214 .646
.0705 .124 .56
1.59 .0106 195
.265 3.02 15.5
10 30
1973
8.08
.2385 .827 2.3
.09 .1319 .6881
.0905 .0349 .594
2.17 .00478 3190
.323 2.08 15.3
0 0 .000008

.9983 .0001 1
.0151 .000016 .1365

.15 .95
0 .15 .6
.3 4
.56 .48 .001 .999
5.1 18 84
.06 .67 .95
5.94 3.22 .001 .999
5.94 3.22 .001 .999
-4.61 1.1 .001 .999
-13.82 .9 .001 .999
-13.12 .7 .001 .999
5.7 1.1
ffifftlfttftttlfilffftttittftffttftttitt

IRESRAD, Version 6.5 T<" Limit = 30 days 11/28/2011 09:27 Page 20

Probabilistic results summary : HB soil DCGL-Nb-94
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NB94 DCGL\HB SOIL DCGLNB94.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.OOOE+00 3.505E+00
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Ni-59 Results:

IRESRAD, version 6.5 To Limit = 30 days 11/28/2011 10:28 Page 1

Summary : HB soil DCGLNi-59
File C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNIS9.RAD

Table of Contents

Part I: Mixture SUMS and Sinale Radionuclide Guidelines

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 = O.OOOE+00 .. .................................... 9
Time = 1.000E+00 ..................................... 10
Time 3.000E+0 . .................................... 11
Time 1.O00 E+01 . .................................... 12
Time = 3.000E+01 . .................................... 13
Time 1.000E+02 . .................................... 14
Time = 3.000E+02 . .................................... 1s
Time = 1.000E+03 .................................... 16

Dose/Source Ratios Summed Over All Pathways .............. 17

Single Radionuclide Soil Guidelines ....................... 17
Dose Per Nuclide Summed over All Pathways ................ 18

Soil Concentration Per Nuclide ........................... 18
IRESRAD, version 6.5 To Limit = 30 days 11/28/2011 10:28 Page 2

Summary : HB soil DCGL_Ni-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNIS9.RAD

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

0 3 Current 3 Base 3 Parameter

Menu 3Parameter value# 4 Case* 3 Name

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Ni-59 (Source: FGR 12) O.O00E+0u 0.0OOE+O0 DCFI( 1)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-I Ni-59 2.700E-06 2.700E-06 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Ni-59 2.100E-07 2.100E-07 DCF3( 1)

D-34 Food transfer factors:
D-34 Ni-59 , plant/soil concentration ratio, dimensionless 9.120E-02 5.OOOE-02 RTF( 1,1)

D-34 Ni-59 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 1,2)

D-34 Ni-59 milk/livestock-intake ratio. (pCi/L)/(pCi/d) 3.210E-02 2.000E-02 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ni-59 , fish 1.O00E+02 1.000E+02 BIOFAC( 1,1)

D-5 Ni-59 . crustacea and mollusks 1.O00E+02 1.000E+02 BIOFAC( 1 2)

#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.

IRESRAD, version 6.5 Ta Limit = 30 days 11/28/2011 10:28 Page 3

Summary : HB soil DCGLCNi-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLN159.RAD

Site-Specific Parameter Summary

0 3 User ffUsed by RESRAD

Me ................................. Input Default .(if diferent from.user input)
Parameter

Name

aAAAI A s.s.sAAAAAaAAAAaaAAAAaaAAAASaASAASaaASaSAAAAAAAAAAAA 5 3AAAAAAAAA. .5

R011 Area of Contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
RO1l Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
RO11 Time since placement of material (yr)
RO11 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
ROll Times for calculations (yr)
R011 Times for calculations (yr)
RO11 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): Ni-59
R012 Concentration in groundwater (pCi/L): Ni-59

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
R013 3 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 I Irrigation mode
R013 Runoff coefficient
R013 Watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/yr)

t DART L ETT,

3b3.000E+04 I
2.670E+00
O.OOOE+O0
1.950E+02

3 2.500E+01
O.000E+O0
1.000E+00
3.000E+00

3 1.OOOE+01
3.000E+01
1.000E+02
3.OOOE+02
1.000E+03
not used
not used

1.000E+00
not used

O.000E+00
not used
not used

3 1.564E+00
2.200E-03
4.100E-01
9,500E-02
3,900E+00
5.600E+00
3.040E+00
not used
6.250E-01
9.100E-01
5.600E-01
overhead

3 5.000E-O
3 2.520E+07

1.OOOE-03

1.510E+00
4.300E-01
3.420E-01
8.800E-02
2.880E+01

1.000E+04 --- AREA

2.000E+00 --- THICKO
0.000E+00 --- SUBMFRACT
1.000E+02 --- LCZPAQ
3.000+E+1 --- BRDL
0.000E+00 --- TI
1.000E+O0 --- T( 2)
3.000E+00 --- T( 3)

1.00E+01 --- T( 4)

3.OOOE+01 --- T( 5)

1.000E+02 --- T( 6)

3.000E+02 --- T( 7)

1.000E+03 --- T( 8)

0.0OOE+O0 --- T( 9)

0.000E+00 --- T(1O)

O.OOOE+00 --- S1(1)

0.OOOE+00 --- W1(1)

O.000E+00 --- COVERO
1.500E+00 --- DENSCV
1.000E-03 --- VCV
1.SO0E+O0 --- DENSCZ
1.000E-03 --- vCz
4.OOOE-01 --- TPCZ

2.OOOE-01 --- FCCZ
1.OOOE+O1 --- HCCZ

5.300E+00 3-- BCZ

2.00E+O0 --- WIND

8.OOOE+00 3-- HUMID

5.000E-01 --- EVAPTR
1.000E+00 --- PRECIP
2.000E-01 --- RI

overhead -- IDITCH

2.0008-01 -- RUNOFF
1.000E+06 --- WAREA

1.000E-03 3-- EPS

1.500E+00 --- DENSAQ
4.OOOE-O1 --- TPSZ

2.OOOE-OI --- EPSZ

2.000E-01 --- FCSZ

1.000E+02 --- HCSZ

AAA
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R014 3 Saturated zone hydraulic gradient 2.OOOE-03 2.000E-02

R014 3 Saturated zone b parameter 7.100E+00 5.300E+00

R014 water table drop rate (m/yr) 1.O00E-03 3 1.000E-03

R014 well pump intake depth (m below water table) 1.000E+01 1.000E+O1
R014 ' Model: Nondispersion (ND) or MaSs-Balance (MR) ND ND
R014 3 Well pumping rate (m**3/yr) 1.573E+03 2.500E+02.

1RESRAD, Version 6.5 T' Limit = 30 days 11/28/2011 10:28 Page 4

Summary : He soil DCGLNi-59
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL._NI59.RAD

Site-Specific Parameter Summary (continued)

0 ' 
User 3

menu Parameter I nu eal i

BSZ
VWT

SDWI BWT

MODEL
3 UW

used by RESRAD . Parameter
different rom user input) 3 Name

R015 3 Number of unsaturated zone strata 1 1 --- NS

R015 3 Unsat. zone 1, thickness (m) I 4.040E+00 3 4.000E+00 3 H(M)

R015 I Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00 --- DENSUZ(1)

RO15 Unsat. zone 1, total porosity 4.100E-01 4.0OOE-01 --- TPUZC1)

R015 Unsat. zone 1, effective porosity 3 3.150E-01 2.000E-01 --- EPUZ(1)

R015 Unsat. zone 1, field capacity 9.500E-02 2.000E-01 I FCUZ(1)

RO15 Unsat. zone 1, soil-specific b parameter 5.600E+00 3 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) I 3.900E+00 1.OOOE+01 --- HCUZ(1)

R016 Distribution coefficients for Ni-59
R016 3 Contaminated zone (cm**3/g) 4.240E+02 1.OOOE+03 --- 3 DCNUCC( 1)

R016 unsaturated zone 1 (cm**3/g) 4.240E+02 1.OOOE+03 ' --- DCNUCU( 1,1)

R016 ' Saturated zone (cm**3/g) 4.240E+02 I 1.000E+03 --- ' DCNUCS( 1)

R016 3 Leach rate (/yr) 0.OOOE+00 O.00OE+00 3 2.149E-04 I ALEACH( 1)

R016 3 Solubility constant O.OOOE+00 O.OOOE+00 I not used SOLUBK( 1)

R017 Inhalation rate (m**3/yr) 8.400E+03 ' 8.400E+03 --- INHALR

R017 3 Mass loading for inhalation (g/m**3) 1.OOOE-04 I 1.000E-04 3 --- MLINH

R017 3 Exposure duration 3.OOOE+01 3.000E+01 3 --- ED

RO17 3 Shielding factor, inhalation 5.500E-01 4.000E-01 --- SHF3

ROl I7 Shielding factor, external gamma I 2.725E-01 3 7.DOOE-01 --- SHFI

R017 3 Fraction of time spent indoors 6.571E-01 I 5.000E-01 3 --- FIND

R017 3 Fraction of time spent outdoors (on site) 1.181E-01 I 2.500E-01 --- FOTD

R017 3 Shape factor flag, external gamma 1.OOOE+O0 1.OOOE+00 >0 shows circular AREA. FS

RO17 Radii of shape factor array used if FS =-1):
R017 outer annular radius (m), ring 1: not used 5.OOOE+01 --- RAD.SHAPE( 1)

R017 3 outer annular radius (m), ring 2: not used 3 7.071E+01 --- RAD.SHAPE( 2)

R017 ' outer annular radius (m), ring 3: not used O.00OE+0O --- RADSHAPE( 3)

R017 Outer annular radius (m), ring 4: not used 0.OOOE+00 --- RADSHAPE( 4)

R017 outer annular radius (m), ring 5: 3 not used 0.000E+00 --- RADSHAPE( 5)

R017 ' outer annular radius (m), ring 6: ' not used 3 0.OOOE+00 --- RADSHAPE( 6)

RO17 outer annular radius (m), ring 7: 3 not used 3 0.OO0E+0O 3 --- RAD.SHAPE( 7)

R017 Outer annular radius (m), ring 8: not used O.0E+00 3 --- 3 RADSHAPE( 8)

R017 Outer annular radius (m), ring 9: " not used 3 0.000E+00 --- ' RADSHAPE( 9)

R017 I Outer annular radius (m), ring 10: 1 not used O.OOOE+00 --- PADSHAPE(1O)

R017 Outer annular radius (m), ring 11: not used 0.OOOE+00 --- RADSHAPE(11)

R017 Outer annular radius (m), ring 12: not used 0.00OE+00 3 --- 3 RADSHAPE(12)

IRESRAD, version 6.5 To Limit 30 days 11/28/2011 10:28 Page

Summary : H soil DCGL_Ni-59
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNI59.RAD

Site-Specific Parameter Summary (continued)

0 3 ' User 3 ffused by RESRAD P Farameter

menu 3 Parameter Input ' Default :(if different from user input)'3 Name

R017 ' Fractions of annular areas within AREA:

R017l Ring 1 ' not used ' 1.OOOE+00 --- FRACA( 1)

R017 ' Ring 2 not used I 2.732E-01 --- FRACA( 2)

R017 I Ring 3 not used 3 0.OOOE+0O I --- ' FRACA( 3)

R017o Ring 4 3 not used 0.O0OOE+00 3 --- 3 FRACA( 4)

R017 I Ring 5 not used 0.O00E+0O --- FRACA( 5)

R017 I Ring 6 not used ' 0.OOOE+00 I --- ' FRACA( 6)

RO17 3 Ring 7 not used 3 0.0O0E+0O --- FPRACA( 71)

R017 I Ring 8 3 not used 3 O.OOOE+00 I --- ' FRACA( 8)

R017 I Ring 9 ' not used ' 0.OOOE+00 I --- ' FRACA( 9)

RO17 3 Ring 10 3 not used O.OOOE+00 --- FRACA(10)

R017 I Ring 11 not used ' 0.000E+00 --- FRACA(li)

Roll 3 Ring 12 3 not used 3 0.000E+00 I --- FRACA(12)

R018 ' Fruits, vegetables and grain consumption (kg/yr) ' 1.120E+02 ' 1.600E+02 ' --- DIET(i)

ROI8 3 Leafy vegetable consumption (kg/yr) 3 2.140E+01 3 1.400E+01 I --- 3 DIET(2)

R018 Milk consumption (L/yr) I 2.330E+02 3 9.200E+01 --- DIET(3)

R018 3 Meat and poultry consumption (kg/yr) I 6.510E+01 3 6.300E+01 3 --- DIET(4)

R018 3 Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(S)

R018 I other seafood consumption (kg/yr) 9.OOOE-01 9.OOOE-01 --- DIET(6)

R018 3 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 3 Drinking water intake (L/yr) 4.785E+02 5.100E+02 W--- WI

R018 3 Contamination fraction of drinking water 1.OOOE+00 1.0OOE+OO --- FDW

R018 ' Contamination fraction of household water not used 1.OOOE+00 --- FHHW

R018 ' Contamination fraction of livestock water 1.00OE+0O 1.000E+00 --- FLW

R018 ' Contamination fraction of irrigation water 1.000E+00 1.OOOE+00 --- FIRW

R018 Contamination fraction of aquatic food 1.000E+00 5.OOOE-01 --- FR9

R018 Contamination fraction of plant food 1.000E+00 '-1 --- FPLANT

R018 Contamination fraction of meat 1.OOOE+00 '-1 --- FMEAT

R018 3 Contamination fraction of milk 1.OOOE+00 '-1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 I 6.800E+01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) 3 5.060E+01 3 5.OOOE+01 --- LWI5

R019 Livestock water intake for milk (L/day) 6.000E+01 I 1.600E+02 --- LWI6

R019 3 Livestock soil intake (kg/day) 5.OOOE-01 5.000E-01 'LSI

R019 Mass loading for foliar deposition (g/m**3) 3 4.OOOE-04 1.OOOE-04 --- 3 MLFD

R019 Depth of soil mixing layer (m) 2.300E-01 I 1.500E-01 --- DM

ROl9 ' Depth of roots (m) 1.220E+00 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water I 1.0OOE+00 I 1,OOOE+00 I --- FGWDW

R019 3H ousehold water fraction from ground water 3 not used I 1O00OE+00 --- FGWHM

R019 Livestock water fraction from ground water 1.OOOE+00 1.OOOE+00 '-- FGWLW

R019 3 Irrigation fraction from ground water 1.00OE+00 3 1.000E+00 --- 3 FGWR

R19B wet weight crop yield for Non-Leafy (kg/m
55

2) 1.750E+00 7.000E-01 --- YV(1)

R19B wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00 --- YV(2)

R19B wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E400 --- YV(3)

R198 Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- TE(l)
R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 8.OOOE-02 --- TE(3)
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Summary HB soil DCGLNi- 9
File C:\RESRADFAMILY\RESBAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL_N159.RAD

site-Specific Parameter Summary (continued)

0 3 P User 3 ffUsed by RESRAD Parameter

menu 3 . Par ter .. .Input .. Default 3.(if diferent from user input) Name

R19B Translocation Factor for Non-Leafy 1,OOOE-01 1.OOQE-01 --- TIV(1)

R19B Translocation Factor for Leafy 1.OOOE+00 1.OOOE+00 --- TIV(2)

R19B Translocation Factor for Fodder I.OOOE+00 1.000E+00 --- TIV(3)

RI9B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 3-- RDRY(i)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

RI9B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)

R19B Wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 3-- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.5005-O03 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 3.300E+01 2.OOOE+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.OOOE-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.OOOE-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used I1.O0E-1O --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.00OE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOOE-01I --- AVFG5

S'rOR Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR.T(1)

STOR Leafy vegetables 1.OOOE+00 1.OOOE+00 --- STORT(2)

STOR Milk 1.000E+00 1.0OOE+00 --- STORT(3)

STOR Meat and poultry 2.OOOE+01 2.OOOE+01 --- STORT(4)

STOR Fish 7.000E+00 7.OOOE+00 --- STORT(S)

STOR Crustacea and mollusks 7.OOOE+00 7.O00E+00 --- STORT(6)

STOR Well water 1.OO0E+00 1.OOOE+0O --- STORT(7)

STOR Surface water 1.OOOE+00 1.000E+00 --- STOeT(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.OOOE-01 --- TPCV

R021 Total porosity of the building foundation not used 1.OOOE-01 --- TPFL

R021 volumetric water content of the cover material not used 5.OOOE-02 --- PH2OCV

R021 volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.OOOE+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used 5.000E-01 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used 
3

-1.000E+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 3 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- __ NPTS
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Summary : HB soil DCGLNi-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNI59.RAD

site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter

Menu 3 ................. e Input 3 Default (If different from user input) 
3  

Name

TITL 3 maximum number of integration points for dose 3 17 ---- LYMAX

TITL 3 Maximum number of integration points for risk 1 7 3 --- --- KYMAX

Summary of Pathway Selections

Pathway. User Selection
. . . .. . .. .. ...

-- external gamma active
2 inhalation (w/o radon)' active
3-- plant ingestion active
4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : KB soil DCGLNi-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNI59.RAD

Contaminated zone Dimensions Initial..Soil ..Concentrations,..p.i/g

Area: 30000.00 square meters Ni-59 1.OOOE+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters

1RESRAD, Version 6.5 T- Limit = 30 days 11/28/2011 10:28 Page 1

Probabilistic results summary : HB soil DCGL.Ni-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGL-N159.RAD

Table of Contents
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Probabilistic results summnary : HB soil DCGL..Ni-59
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNI59.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 .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 .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 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 BBIO(28 1) LOGNORMAL-N 4.6 1.1
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Probabilistic results summary : HB soil DCGLNi-59
File : C:\RESRAD-pAMILY\RESRAD\6.5\USERFILES\NI59 DCGL\HB SOIL DCGLNI59.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.OO0E+00 1.269E-02
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Ni-63 Results:

IRESRAD, Version 6.5 Tcc Limit = 30 days 11/28/2011 10:32 Page 1

Summary HB soil DCGLNi-63
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGLN163.RAD
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Summary : HB soil DCGLNi-63
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Ni63 DCGL\HB SOIL DCGLN163.RAD

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

0 3 3 Current 3 Base I Parameter

Menu P Parameter value# 3 Case* I Name

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

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

B-i Dose conversion factors for inhalation, mrem/pCi:
B-1 Ni-63 6.290E-06 I 6.290E-06 DCF2( 1)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-i Ni-63 5.770E-07 5.770E-07 DCF3( 1)

D-34 Food transfer factors:
D-34 Ni-63 , plant/soil concentration ratio, dimensionless 9.120E-02 5.OOOE-02 RTF( 1,1)

D-34 Ni-63 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.OOOE-03 5.O0E-O3 RTF( 1,2)

D-34 Ni-63 milk/livestock-intake ratio, (pCi/L) /(pCi/d) 3.210E-02 2.OOOE-02 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ni-63 , fish 1.000E+02 1.000E402 BIOFAC( 1,1)

D-5 Ni-63 crustacea and mollusks 1.OOOE+02 I.OOOE+02 BIOFAC( 1 2)

#For DCFI(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.
iRESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 10:32 Page 3

Summary : HB soil DCGLNi-63
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\Ni63 DCGL\HB SOIL DCGLN163.RAD

site-Specific Parameter Summary

0 : User 3 ffused by RESRAD Parameter

menu 3 Y ................Pa r Input 3 Default (if dif erent from user input) 3 Name &AAA

ROli Area of contaminated zone (m**2) 3.OOOE+04 I.OOOE+O4 --- AREA

ROll Thickness of contaminated zone (m) 2.670E+00 2.OOOE+00 --- THICKO

ROli Fraction of contamination that is submerged O.OOOE+OO I.000E+00 --- SUBMFRACT

R011 Length parallel to aquifer flow (m) 1.950E+02 1.000E+02 --- LCZPAQ

RO11 Basic radiation dose limit (mrem/yr) 2.500E+013 3.000E+01 --- BRDL

ROi3 Time since placement of material (yr) O.000E+00 O.000E+OO --- TI

RO11 Times for calculations (yr) 1.00E+OO0 1.OOOE+0O --- T( 2)

R011 Times for calculations Cyr) 3.OOOE+00 3.000E+00 -- T( 3)

ROll Times for calculations (yr) 1.OOOE+ 3 1.O000E+01 --- T( 4)

ROll Times for calculations (yr) 3.00OE+OI 3.OOOE+01 --- T( 5)

R011 Times for calculations (yr) 1.0OOE+02 I1.OOOE+02 --- T( 6)

ROll Times for calculations (yr) 3.OOOE+02 3.OOOE+02 --- T( 7)

R011 Times for calculations (yr) 1.0OOE+03 I.O00E+03 --- T( 8)

R011 Times for calculations (yr) not used O.OOOE+00 --- T( 9)

ROil Times for calculations (yr) not used O.O00E+00 --- T(1O)

R012 Initial principal radionuclide (pCi/g): Ni-63 1.00OE+O0 O.000E+0O --- $1(1)

R012 Concentration in groundwater (pCi/L): Ni-63 not used IO.00E+00 --- wI( 1)

R013 Cover depth (m) O.00E+O0 O.008E+00 --- COVERO

ROl3 Density of cover material (g/cm**3) not used 1.500E+00 --- DENSCV

R013 cover depth erosion rate (m/yr) not used I1.O00E-03 --- VCV

ROl3 Density of contaminated zone (g/cm3)3 1.564E+00 1.500E+00 3 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 2.200E-03 1.O00E-03 --- VCZ

R013 contaminated zone total porosity 4.100E-01 4.000E-01 3 --- TPCZ

RO13 Contaminated zone field capacity 9.500E-02 I 2.000E-01 --- FCCZ

RO13 Contaminated zone hydraulic conductivity (m/yr) 3.900E+00 1.O00E+01 --- HCCZ

RO13 Contaminated zone b parameter 5.600E+00 5.300E+00 --- BCZ

RO13 Average annual wind speed (m/sec) 3.040E+00 2.00OE+O0 --- WIND

ROi3 Humidity in air (g/m**3) not used 8.0008E+0 --- HUMID

ROi3 Evapotranspiration coefficient 6.250E-01 5.000E-Oi --- EVAPTR

R013 Precipitation (m/yr) 9.100E-01 1.O00E+00 --- PRECIP

R013 Irrigation (m/yr) 5.600E-01I 2.000E-01 --- RI

R013 Irrigation node overhead overhead --- IDITCH

R013 Runoff coefficient 5.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.520E+07 1.O00E+06 --- WAREA

R013 3 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 1.510E+00 1.500E+O0 --- DENSAQ

R014 Saturated zone total porosity 4.300E-01 4.000E-01 I --- TPSZ

R014 I Saturated zone effective porosity 3.420E-01 2.000E-01 --- EPSZ

R014 3 Saturated zone field capacity 8.800E-02 2.000E-01 I --- 3 FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 2.880E+01 I1.O00E+02 --- HCSZ
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R014 Saturated zone hydraulic gradient 2.OOOE-03 2.OOOE-02
R014 Saturated zone b parameter 7.100E+00 5.300E+00
R014 water table drop rate (m/yr) 1.000E-03 1.OOOE-03
R014 Well pump intake depth (m below water table) 1.000E+O1 1.OOOE+01
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 NO NO

R014 3 well pumping rate (m**3/yr) 1.573E+03 2.500E+02
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Summary : HB soil DCGLNi-63
File : C:\RESBADFAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGLN163.RAD

site-specific Parameter Summary (conti
0 3 3 User

Menu 3 Parameter 3.input 3.. efault

R015 Number-of unsaturated zone strata 1 3 1

RO15 Unsat. zone 1, thickness (m) 3 4.040E+00 3 4.OOOE+O0
RO15 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.50OE+O0
R015 Unsat. zone 1, total porosity 3 4.1OOE-01 I 4.OOOE-O1
R015 Unsat. zone 1, effective porosity 3.150E-01 I 2.OOOE-01
R015 Unsat. zone 1, field capacity 9.SOOE-02 3 2.OOOE-01
R015 unsat. zone 1, soil-specific b parameter 35.600E+00 5.300E+00
ROt5 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 t I.OOOE+01

R016 Distribution coefficients for Ni-63 3

R016 contaminated zone (cm**3/g) 4.240E+02 3 1.OOOE+03
R016 unsaturated zone 1 (cm**3/g) 4.240E+02 t 1.000E+03
RO16 Saturated zone (cm**3/g) 4.240E+02 3 1.OOOE+03
RO16 Leach rate (/yr) O.OOOE+O0 3O.OOOE+0O
R016 solubility constant O.OOOE+O0 O.O0OE+O0

R017 Inhalation rate (m**3/yr) 8.400E+03 3 8.400E+03
R017 Mass loading for inhalation (g/m**3) 1.OOOE-04 3 1.OOOE-04
R017 Exposure duration 3.OO0E+01 3.O0OE+O1
R017 Shielding factor, inhalation 5.500E-01 4.OOOE-O1
R017 Shielding factor, external gamma 2.725E-01 7.OOOE-01
R017 Fraction of time spent indoors 6.571E-ol 3 5.OOOE-01
ROl7 Fraction of time spent outdoors (on site) 1.181E-01l 2.500E-01
RO17 Shape factor flag, external gamma 1.O0E+00 3 1.OOOE+O0
R017 Radii of shape factor array (used if FS -1):
R017 Outer annular radius (m), ring 1: not used 5.OOOE00EO1
R017 outer annular radius (m), ring 2: not used 7.071E+01
R017 outer annular radius (m), ring 3: not used 3 O.OooE+00
RO17 outer annular radius (m), ring 4: not used 9 O.OoOE+O0
R017 outer annular radius (m), ring 5: not used O.OOOE+O0
ROll outer annular radius (m), ring 6: not used O.OOoE+0O
R017 outer annular radius (m), ring 7: not used O.OOOE+0O
R017 outer annular radius (m), ring 8: not used O.OOOE+OO
R017 outer annular radius (m), ring 9: not used 0.OOE+OO
R017 outer annular radius (m), ring 10: not used 0.OOOE+0O
R017 outer annular radius (m), ring 11: not used O.000E+0O
R017 outer annular radius (m), ring 12: not used O.OOOE+O0
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Summary : HB soil DCGL_Ni-63
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL-N163.RAD

inued)
used by RESRAD

(If different from user input)

2.149E-04
not used

>0 shows circular AREA.

3_

•a

3 HGWT
3 BSZ

VWT
DWIBWT
MODEL
UW

Parameter
Name

NS
3 H(1)
3 DENSUZ(1)
3 TPUZ(1)
' EPUZ(1)
3 FCUZ(1)
3 BUZ(1)

HCUZ(1)

DCNUCCC 1)
DCNUCU( 1,I)

3 DCNUCS( 1)
ALEACHM 1)
SOLUBK( 1)

INHALR
MLINH
ED

3 SHF3
SHF1
FIND

3 FOTD
3 FS

BADSHAPE( 1)
3 RADSHAPE( 2)
3 BAD-SHAPE( 3)

3OP.AD_SHAPE( 4)
PADSHAPE( 5)
PADSHAPE( 6)
RADSHAPE( 7)

3 RAD_SHAPE( 8)
RAD.SHAPEC 9)
RADSHAPE (10)
RADSHAPE (11)
RAD.SHAPE(12)

Parameter
Name

FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACAC 4)

3 FRACA( 5)
3 FRACA( 6)
3 FPACA( 7)
' FRACA( 8)
3 FRACA( 9)
3 FRACA(IO)
3 FRACA(11)

FRACA(12)

DIET(1)
DIET(2)
DIET(3)

' DIET(4)
DIET(5)
DIET(6)
SOIL

3 DWI
FDW

3FHHW
' FLW
3 FIRW

FR9
3 FPLANT

FMEAT
FMILK

LFI5
LFI6
LWI5
3Lw16

3 LSI
MLFD

3 DM
3 DROOT

FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
YV(2)
Yv(3)

3 TE(1)
TE(2)
TE(3)

0
Menu 3Parameter

R017 Fractions of annular areas within
ROl7 Ring 1
ROl7 Ring 2
R017 Ring 3
ROl7 Ring 4
ROl7 Ring 5
R017 Ring 6
RO17 3 Ring 7
RO17 Ring 8
R017 Ring 9
R017 Ring 10
R017 Ring 11
ROl7 Ring 12

R018 Fruits, vegetables and grain consul
R018 Leafy vegetable consumption (kg/yr
R018 Milk consumption (L/yr)
RO18 Meat and poultry consumption (kg/y
R018 Fish consumption (kg/yr)
R018 other seafood consumption (kg/yr)
R018 Soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
R018 contamination fraction of drinking
R018 contamination fraction of househol
R018 contamination fraction of livestoc
R018 contamination fraction of irrigati
RO18 contamination fraction of aquatic
R018 Contamination fraction of plant foi
R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat C
R019 Livestock fodder intake for milk C
ROI9 Livestock water intake for meat (L
R019 Livestock water intake for milk (L
R019 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition
R019 Depth of soil mixing layer (m)
R019 Depth of roots Cm)
R019 Drinkink water fraction from groun
R019 Household water fraction from grou
R019 Livestock water fraction from grou
R019 Irrigation fraction from ground wa

R19B wet weight crop yield for Non-Leaf
R19B wet weight crop yield for Leafy
R19B wet weight crop yield for Fodder
R19B Growing Season for Non-Leafy (yea
R19B Growing season for Leafy (yea
RI91 Growing season for Fodder (yea

10 BA RT L ETT

site-specific Parameter Summary (continued)
. User e u used by RESRAD
3.input o..efault 3 (if different from user input)

AREA:
not used 1 .OO0E+00
not used 3 2.732E-01 ---
not used 3 O.OOOE+O0 ---
not used 3 O.OOOE+0O ---
not used ' 0.O0OE+00 3
not used 9 O.OOOE+00 ---
not used 3 O.OOOE+OO ---
not used 0.0OOE+O0 3

not used O.OOOE+00 3
not used O.OOOE+00
not used O.OOOE+00 3

not used 0.O00E+00

xption (kg/yr) 1.120E+02 1.600E+02 ---
3 2.140E+01 3 1.400E+01 ---

2.330E+02 I 9.200E+01 ---
r) 6.510E+01 6.300E+01 l

2.060E+01 5.400E+00
9.OOOE-O1 9.OOOE-O1
1.826E+01 3.650E+01
4.785E+02 I 5.100E+02 ---

water 1.OOOE+00 3 1.000E+00 ---
d water not used I.OOOE+O0 ---
k water 1.OO0E+0O 1.OOOE+0O ---
on water 1.OOOE+OO 1.OOOE+00 -

food 1.OOOE+00 5.000E-0l 3

od 1.OOOE+00 '-1 -

l.OOOE+OO '-I ---
1.O00OE+0O 3-i

kg/day) 2.710E+01 I 6.800E+01
kg/day) 6.320E+01 ' 5.500E+O1
/day) 5.060E+01 3 5.OOOE+OO
/day) 6.OOOE+01 ' 1.600E+02

5.OOOE-OlI 5.OO0E-Ol ---
(g/m**3) 4.OOOE-04 3 1.00OE-04 ---

2.300E-01 3 1.SOOE-01 ---
1.220E+00 3 9.00OE-01 ---

d water I.OOOE+O0 ' 1.0OOE+O0 ---
nd water not used 3 I.O0OE+O0
nd water 1.OOOE+OO ' 1.000E+00 3

ter I.O00E+0O 1.OOOE+O ---

y (kg/m**2) 1.750E+00 7.000E-01
(kg/m**2) 2.889E+00 1.500E+00
(kg/m**2) 1.887E+00 1 1.100E+O0 -

rs) 2.460E-01 1.700E-Ol
rs) 1.230E-01 2.500E-O1
rs) 8.200E-02 8.OOOE-02
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Summary HB soil DCGLNi-63
File : C:\RESRADFAMILY\RESBAD\6.S\USERFILES\NI63 DCGL\HB SOIL DCGLN163.RAD

Site-Specific Parameter Summary (continued)
0 3 User . ffUsed by RESRAD Parameter

Menu Parameter 3.Input 3.Default (•(if diferent from user input) Name

R19B
R19B
R19B
R19B
R19B
R19B
R19B

R19B
R19B

C14
C14
C14
C14
C14
C14
C14
c14
c14

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

R021
R021
R021
R021
R021
R021
R02 1
R021
R021
R021
R021
R021
R021
R021
R021
R021
R021

Translocation Factor for Non-Leafy
Translocation Factor for Leafy I

Translocation Factor for Fodder a

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

Dry Foliar Interception Fraction for Fodder
wet Foliar Interception Fraction for Non-Leafy
wet Foliar Interception Fraction for Leafy

3 wet Foliar Interception Fraction for Fodder
3 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

3 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 (1/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
Milk
Meat and poultry
Fish
Crustacea and mollusks
well water
Surface water
Livestock fodder

T Thickness of building foundation (i)
Bulk density of building foundation (g/cm**3)
T Total porosity of the cover material
Total porosity of the building foundation
volumetric water content of the cover material
volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):

I in cover material
in foundation material
in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)
Height of the building (room) (i)

Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

I.OOOE-01 I.O00E-01
1.OOOE+00 1.000E+00
1.OOOE+O 1.0006+00
3.500E-01 2.500E-01
3.500E-01 2.500E-01
3.500E-01 2.500E-01
3.500E-01 2.500E-01
5.800E-01 2.500E-01
3.50OE-01 2.500E-01
3.300E+01 2.OO0E+O1

not used 2.000E-05
not used 3.000E-02
not used 2.OOOE-02
not used 9.800E-01
not used 3.OOOE-01
not used 7.OOOE-07
not used 1.OOOE-10
not used 8.000E-01
not used 2.000E-01

1.400E+01 1.400E+01
1.OOOE+00 1.OOOE+00
1.000E+00 1.000E+00
2.000E+01 2.OOOE+01
7.00OE+00 7.O00E+00
7.000E+O0 7.O00E+00
1.OOOE+00 1.OOOE+00
1.0OOE+00 1.0OOE+00
4.500E+01 4.500E+01

not used 1.500E-O1
not used 2.400E+00
not used 4.OOOE-01
not used 1.000E-01
not used 5.OOOE-02
not used 3.0OOE-02

not used 2.OOOE-06
not used 3.OOOE-07
not used 2.OOOE-06
not used 2.0OOE+00
not used 3O5.OE-01
not used 2.SOOE+00
not used 3O.000E+O0
not used '-1.OOOE+00
not used I 2.S006-01
not used 3 1.500E-01

'TIV(i)
TIV(2)
'TIV(3)

3 RDRY(1)

3 RDRY(2)
3 RDRY(3)
3 RWET(1)

RWET(2)
RWET(3)
WLAM

c12WTR
3 cl2cz
3 CSOIL
3 CAIR
3 DMC

EVSN
REVSN

3 AvFG4
3 AVFG5

STORj'(1)
STOFLT (2)
STORS(3)
STOLRT(4)
STORjT(5)
STOR-T(6)

3 STOFUT(7)

' STORr(8)
3 STOROr(9)

FLOORI
DENSFL
TPCV
TPFL

'PI42OCV

3 PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX

3 REXG
HRM
FAI

DMFL
3 EMANA(1)
3 EMANA(2)

TITL Number of graphical time points 32 --- --- NPTS

1RESRAD, version 6.5 Ta' Limit = 30 days 11/28/2011 10:32 Page 7

Summary : HB soil DCGL-Ni-63
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\Ni63 DCGL\HB SOIL DCGLN163.RAD

Site-Specific Parameter Summary (continued)

0 user used by RESRAD Parameter

Menu 3 Parameter input Default (if different from user input) Name

TITL 3 Maximum number of integration points for dose ' 17 --- --- LYMiAX

TIML maximum number of integration points for risk k .1.. --- KYMAX

Summary of Pathway Selections

Pathway User Select.i.on

-- external gamma 3 active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4-- meat ingestion active
5 milk ingestion active
6 aquatic foods active
7-- drinking water active
8 soil ingestion active
9 radon suppressed
Find peak pathway doses I active

fffilfltfiltlf lilifffflillfffiff~tl/iilifliftfiffi

IRESRAD, Version 6.5 Ta' Limit = 30 days 11/28/2011 10:32 Page 8
Summary : HB soil DCGL-Ni-63
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NI63 DCGL\HB SOIL DCGL_N163.RAD

Contaminated zone Dimensions Initial Soil Concentrations, p~i/g

xxaxxxxxxxxxxxxxxxxxxs XWXAAAXXXXAAAAAAAXXXXXXAASAAAaAAAA

Area: 30000.00 square meters Ni-63 1.OOOE+00
Thickness: 2.67 meters

Cover Depth: 0.00 meters

1RESRAD, Version 6.5 Ta' Limit = 30 days 11/28/2011 10:32 Page 1

Probabilistic results summary : HB soil DCGL.Ni-63
File : C:\RESRADFAMILY\RESBAD\6.S\USERFILES\NI63 DCGL\HB SOIL DCGLN163.RAD

Table of Contents

Part vI: Uncertainty Analysis

ORESRAD Uncertainty Analysis Results
Probabilistic Input ................................... 2
Total Dose ... ......................................... 3
Total Risk .. .......................................... 4
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Dose vs Pathway: Ground External ................... 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.) ................ 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 Probability Summary ....................... 18
Summary of dose at graphical times, reptition I ... 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 10:32 Page 2

Probabilistic results summary : KB soil DCGLJNi-63
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\NI63 DCGL\HB SOIL DCGLN163.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

12
3
4
5
6
7
8
9

10
11
12
13
14
iS
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30
31

tIffft

Name Distribution parameters

DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3

TPCZ BOUNDED NORMAL .41 .09 .1319 .6881

HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

EVAPTR UNIFORM .5 .75

RI UNIFORM .36 .76

DENSAQ BOUNDED NORMAL 1.5105 .1855 .937 2.084

TPSZ BOUNDED NORMAL .43 .0699 .214 .646

EPSZ BOUNDED NORMAL .342 .0705 .124 .56

HCSZ BOUNDED LOGNORMAL-N .362 1.59 .0106 195

BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5

DWIBWT TRIANGULAR 6 10 30

UW UNIFORM 1173 1973

H(1) UNIFORM 0 8.08

DENSUZ(1) BOUNDED NORMAL 1.5635 .2385 .827 2.3

TPUZ(1) BOUNDED NORMAL .41 .09 .1319 .6881

EPUZ(1) BOUNDED NORMAL .315 .090S .0349 .594

HCUZ(1) BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

MLINH CONTINUOUS LINEAR 8 0 0 .000008 .0151 .000016 .1365

.8119 .00004 .9495 .00006 .9937 .000076 .9983 .0001 1

SHF3 , UNIFORM .15 .95
SHF1 BOUNDED LOGNORMAL-N -1.3 .59 .044 1

DM TRIANGULAR 0 .15 .6

Yv(1) TRUNCATED LOGNORMAL-N .56 .48 .001 .999

WLAM TRIANGULAR 5.1 18 84

RWET(2) TRIANGULAR .06 .67 .95
DCACTC(1) TRUNCATED LOGNORMAL 6.05 1.46 .001 .999
DCACTUC(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999

DCACTS(1) TRUNCATED LOGNORMAL-N 6.05 1.46 .001 .999

BRTF(S8,2) TRUNCATED LOGNORMAL-N -5.3 .9 .001 .999

BBIO(28 1) LOGNORMAL-N 4.6 1.1
Ifi~i1f1•i1•ifffliff1f1 tfflifitffilfilliff11 tilifiiffiif11•11f11iIiffilififfffilt

1RESRAD, Version 6.5 T- Limit = 30 days 11/28/2011 10:32 Page 20
Probabilistic results summary : NB soil DCGLNi-63
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Ni63 DCGL\HB SOIL DCGLN163.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.OOOE+00 3.454E-02
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Np-237 Results:

1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 10:46 Page 1

Summary HB soil DCGL.Np237
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

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 O.O00E+O0....................................... 9
Time 1.00O0 +O0...................................... 10
Time 3.OOOE+0O...................................... 11
Time 1.000E+01 . .................................... 12
Time 3.OO0 +O ........................................ 13
Time 1.O00E+02 . .................................... 14
Time 3.000E+02 . .................................... 15
Time 1.000E+03 .................................... 16

Dose/Source Ratios Summed Over All Pathways ............... 17
Single Radionuclide Soil Guidelines ....................... 17
Dose Per Nuclide Summed Over All Pathways ................. 18
Soil Concentration Per Nuclide ........................... 18

IRESRAD, Version 6.5 Ta Limit = 30 days 11/28/2011 10:46 Page 2

Summary : HB soil DCGLNp237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

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

0 Current Base Parameter

Menu 3Paramete value# a Case* Name

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 Ac-225 (Source: FGR 12) 6.371E-02 6.371E-02 DCFI( 1)

A-I At-217 (Source: FGR 12) 1.773E-03 1.773E-03 DCFI( 2)

A-i Bi-213 (Source: FGR 12) 7.660E-01 7.660E-01 DCF1( 3)

A-i Fr-221 (Source: FGR 12) 1.S36E-01 1.536E-01 DCF1( 4)

A-1 a Np-237 (source: FGR 12) 7.790E-02 7.790E-02 a DCF1( 5)

A-1I Pa-233 (Source: FGR 12) 1.020E+00 1.020E+00 a DCFI( 6)

A-1 Pb-209 (Source: FGR 12) 7.734E-04 a 7.734E-04 DCFI( 7)

A-1I Po-213 (Source: FGR 12) 0.O0OE+00 0.O0OE+00 DCFI( 8)

A-1 a Ra-225 (Source: FGR 12) 1.102E-02 a 1.102E-02 DCF1( 9)

A-1 a Th-229 (Source: FGR 12) 3.213E-01I 3.213E-01 a DCF1( 10)

A-1 31-209 (Source: FGR 12) 1.293E+01 1.293E+01 DCF1( 11)

A-1 U-233 (Source: FGR 12) 1.397E-03 1.397E-03 DCFi( 12)

B-i Dose conversion factors for inhalation, mrem/pCi: a

B- a N-237+o a S.400E-01 a 5.400E-01 DCF2( 1)

B-1 T
6

-229+D 2.169E+00 a 2.150E+00 DCF2( 2)

B-1 u-233 a 1.350E-01 1.350E-01 DCF2( 3)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Np-237+D 4.444E-03 4.440E-03 DCF3( 1)

D-1 a Th-229+D 4.027E-03 3.530E-03 a DCF3( 2)

D-1 u-233 2.890E-04 2.890E-04 DCF3( 3)

D-34 Food transfer factors: a

D-34 Np-237+D , plant/soil concentration ratio, dimensionless a 3.670E-02 a 2.OOOE-02 RTF( 1,1)

D-34 Np-237+D beef/livestock-intake ratio, (pCi/kg)/(pci/d) a .OOOE-03 1IOOOE-03 RTF( 1,2)

D-34 Np-237+D milk/livestock-intake ratio, (pCi/L) /(pci/d) 5.OOOE-06 5.00OE-06 RTF( 1,3)

D-34 
a

D-34 Th-229+D , plant/soil concentration ratio, dimensionless a 1.OOOE-03 1.OOOE-03 RTF( 2,1)

D-34 Th-229+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I.OOOE-04 I.OOOE-04 RTF( 2,2)

D-34 a Th-229+D milk/livestock-intake ratio, (pCi/L) /(pCi/d) 5.OOOE-06 5.OOOE-06 RTF( 2,3)

D-34 a 
a

D-34 u-233 , plant/soil concentration ratio, dimensionless a 2.5OOE-03 2.500E-03 RTF( 3,1)

D-34 I u-233 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 3.400E-04 RTF( 3,2)

D-34 a u-233 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.OOOE-04 RTF( 3,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-53 Np-237+D , fish 3.OOOE+01 a 3.OOOE+01 BIOFAC( 1,1)

D-5 Np-237+D , crustacea and mollusks 4.0OOE+02 a 4.OOOE+02 BIOFAC( 1,2)

D-5
D-5 a Th-229+D , fish 1IO00E+02 1.EOOE+02 a BIOFAC( 2,1)

D-S Th-229+D , crustacea and mollusks S.OOOE+02 5.OOOE+02 BIOFAC( 2,2)
D-S 

1

D- a U-233 , fish I 1.O00E+01 I.OOE+01 a BIOFAC( 3,1)

u-5 U-233 , crustacea and mollusks a 6.OOOE+01 a 6.OOOE+01 a BIOFAC( 3,2)

#For DCFI(xxx) only factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

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

1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 10:46 Page 3

Summary : HB soil DCGLNp237
File : C:\RESBADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGL.NP237.RAD

Site-Specific Parameter Summary

0 a 3 User f used by RESRAD a Parameter

Menu I Parameter a Input p efault (If diferent from user input) I Name

ROil a Area of contaminated zone (m**2) a 3.000E+04 I 1.OOOE+O4 3 AREA

R011I Thickness of contaminated zone (m) a 2.670E+00 a 2.OOOE+00 a--- THICKO

ROil 3 Fraction of contamination that is submerged a O.OO0E+00 0.OOOE+0O a a-SUBMFRACT

ROl Length parallel to aquifer flow (m) a 1.950E+02 a 1.OOOE+02 3 LCZPAQ

ROlI Basic radiation dose limit (mrem/yr) a 2.505OE+01 3.OO0E+OI 3 BRDL

ROll Time since placement of material (yr) 0.000500 3 O.OOOE+0 --- TI

ROll Times for calculations (yr) I1.0E+00 a 1.OOOE+00 --- T( 2)

ROll Times for calculations (yr) a 3.005OE+00 3.OOOE+OO --- T( 3)

ROll a Times for calculations (yr) a 1.0005+01 3.OOOE+0l a --- T( 4)

ROil a Times for calculations (yr) a 3.OO0E+01 a 3.0OE+01 I --- T( 5)

R011l' Times for calculations (yr) a 1.000E+02 a 1.OOOE+02 a a T( 6)

ROll a Times for calculations (yr) 3.0OOE+02 ' 3.OOOE+02 --- T( 7)

ROll a Times for calculations (yr) 1.OOOE+03 1.OOOE+03 a a-T( 8)

RO11 ' Times for calculations (yr) not used a 0.OOOE+0O --- T( 9)

40)BARTLETT 
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ROll Times for calculations (yr)

R012 3 Initial principal radionuclide (pCi/g): Np-237
RO12 Concentration in groundwater (pCi/L): Np-237

RO3 Cover depth (m)
RO3 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
RO13 Density of contaminated zone (g/cm**3)
RO13 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)
RO13 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
RO13 Irrigation mode
R013 Runoff coefficient
R013 Watershed area for nearby stream or pond (m**2)
R013 Accuracy for water/soil computations

RO14 Density of saturated zone (g/cm**3)
RO14 Saturated zone total porosity
RO14 Saturated zone effective porosity
RO14 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m/yr)
R014 Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 Water table drop rate (m/yr)
R014 Well pump intake depth (m below water table)
R014 Model: Nondispersion (ND) or Mass-Balance (MB)
R014 Well pumping rate (m**3/yr)

not used

1.OOOE+00
not used

0.OOOE+00.'
not used *
not used 3
1.564E+00
2.200E-03
4.100E-01
9.500E-02
3.900E+00

3 5.600E+00
3.040E+00
not used
6.250E-01
9.100E-01
5.600E-01
overhead
5.OOOE-0l
2.520E+07
l.OOOE-03

1.510E+00
4.300E-01
3.420E-01

3 8.800E-02
2.880E+01
2.OOOE-03

3 7.100E+00
3 l.OOOE-03
3 1.OOOE+01
' ND
3 1.573E+03

0.000E+00

O.00E+00
0.000E+00

O.OO0E+0O
1.500E+00
1.OOOE-03
1.500E+00
l.OOOE-03
4.000E-01
2.OOOE-0O
.O00tE+01

5.300E+00
2.OOOE+00
8.O00E+OO
5.OOOE-O1
1.OOOE+00
2.000E-01
overhead
2.OOOE-01
1.OOOE+06
1.O00E-03

1.5OOE+00
4.OOOE-01
2.000E-01
2.OOOE-01
1.O00E+02
2.OOOE-02
5.300E+00
1.OOOE-03
l.OOOE+01
ND
2.500E+02

T(10)

Si(i)
W1( 1)

COVERO
DENSCV
vCV
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
HGq-r
BSZ
VWT
DWIBWT
MODEL
IFS

IRESRAD, Version 6.5 T. Limit = 30 days 11/28/2011 10:46 Page 4
Summary : HB soil DCGLNp237
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

site-specific Parameter Summary (continued)

0 1 3 User - ffUsed by RESRAD 3 Parameter

Menu 3 Parameter . Input Default (I if diferent from user input) I Name WA

ROI5 Number of unsaturated zone strata 1 1

RO5 Unsat. zone 1, thickness (m) 4.040E+00 4.000E+00

R015 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00
R015 Unsat. zone 1, total porosity 4.100E-01 4.O00E-01
R015 Unsat. zone 1, effective porosity 3.150E-01 2.000E-01

R015 Unsat. zone 1, field capacity 9.500E-02 2.000E-01

R015 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00
R015 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.00OE+01

R016 Distribution coefficients for Np-237
ROI6 Contaminated zone (cm**3/g) 1.700E+01 :-1.00OE+00

R016 unsaturated zone I (cm**3/g) 1.700E+01 -- I.000E+00
RO6 Saturated zone (cm**3/g) 1.700E+01 1-1.OO0E+00
R016 Leach rate (/yr) O.00E+0O O.O0OE+00
RO16 Solubility constant O.O00E+OO 0.000E+00

R016 Distribution coefficients for daughter Th-229

R016 Contaminated zone (cm**3/g) 5.884E+03 6.000E+04

R016 3 Unsaturated zone 1 (cm**3/g) 5.884E+03 I 6.000E+04
R016 Saturated zone (cm**3/g) 5.884E+03 6.000E+04

R016 Leach rate (/yr) 0.O00E+0O O.00OE+00

R016 Solubility constant 0.OOOE+00 O.000E+OO

R016 Distribution coefficients for daughter U-233
RO6 Contaminated zone (cm**3/g) 1.260E+02 5.OOOE+01
R016 unsaturated zone 1 (cm**3/g) 1.260E+02 5.OOOE+01

R016 Saturated zone (cm**3/g) 1.260E+02 5.000E+01
R016 Leach rate (/yr) 0.OO0E+00 0.OOOE+00

R016 Solubility constant O.000E+0O 0.OOOE+00

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03
R017 Mass loading for inhalation Cg/m**3) 1.000E-04 1.000E-04

R017 Exposure duration 3.000E+O1 3.000E+01

R017 Shielding factor, inhalation 5.500E-01 4.0OOE-01

R017 Shielding factor, external gamma 2.725E-01 7.0OOE-01
R017 Fraction of time spent indoors 6.571E-01 5.00OE-01
R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01

R017 Shape factor flag, external gamma 1.000E+00 1.OOOE+00
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Summary : HB soil DCGL-Np237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

NS
SM(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)

3 FCUZ(1)

BUZ(1)
HCUZ(1)

5.294E-03
not used

1.550E-05
not used

7.224E-04
not used

>0 shows circular AREA.

DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 2)
DCNUCU( 2,1)
DCNUCS( 2)
ALEACH 2)
SOLUBK( 2)

3 DCNUCC( 3)
DCNUCU( 3,1)
DCNUCS( 3)
ALEACH( 3)
SOLUBK( 3)

INHALR
MLINH

3 ED
SHF3
SHF1

FIND
FOTD

3 FS

0
menu Paaee

R017 Radii of shape factor array (used
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring
R017 Outer annular radius (m), ring 1
R017 Outer annular radius (m), ring 1
R017 Outer annular radius (m), ring 1

R017 Fractions of annular areas within
R017 Ring 1
R017 Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring
R017 Ring 6

tSBARTLETT

site-specific Parameter Summary (continued)
User I Used by RESRAD Parameter
Input Default,3 (If different frqomýser.inpqý) Name

if FS -1): 3
1: not used 5.000E+01 --- RAD.SHAPE( 3

2: not used 7.071E+01 --- RAD.SHAPE(
3: not used 0.OOOE+00 --- RADSHAPE( 3

4: not used 0.000+00 --- RADSHAPE(
5: not used O.OOOE+0O --- RADSHAPE(

6: not used O.000E+00 --- RADSHAPE(
7: not used 0.000E+O0 --- RADSHAPE( 6
8: ' not used 30.OO0E+00 3--- 3 RAD-.SHAPE(7
9: not used O.00OE+00 --- - RAD-SHAPE(

0: not used O.0OOE+00 --- RADSHAPE1(C
1: not used 0.OOOE+00 --- RADSHAPE(1l
2: not used O.00OE+00 --- RADSHAPE(I2

AREA:
not used 1.000E+00 --- FRACA( 1)

not used 2.732E-01 --- PRACA( 2)
not used O.OOOE+00 --- FRACA( 3)
not used O.000E+00 --- FRACA( 4)
not used O.000E+0O --- FRACA( 5)
not used 3 0. NNnrA 3 a 3 ArA( Al

2)

3)

s)
6)

9)
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R017 Ring 7 not used 0.0000E+0
RO17 Ring 8 not used 0.006E+00
RO17 Ring 9 not used O.O00E+00
RO17 Ring 10 not used O.O000E00
RO17 Ring 11 not used O.0OOE+00
RO17 :Ring 12 not used 0.00OE+00

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02
RO18 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01
RO18 Milk consumption (L/yr) 2.330E+02 9.200E+01
RO18 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01
RO18 Fish consumption (kg/yr) 2.060E+01 5.400E+00
R018 other seafood consumption (kg/yr) 9.OOOE-01 9.000E-01
R018 3 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01
RO18 3 Drinking water intake (L/yr) 4.785E+02 5.100E+02
RO18 Contamination fraction of drinking water 1.OOE+O0 1.O00E+00
RO18 Contamination fraction of household water not used 1.000E+00
RO18 Contamination fraction of livestock water 1.OO0E+-00 1.O0006O0
RO18 Contamination fraction of irrigation water 1.000E+00 1.0006E+0
RO18 Contamination fraction of aquatic food 1.O00E+00 5.000E-01
R018 Contamination fraction of plant food 1.000E+O0 3-1

R018 Contamination fraction of meat 1.000E+00 '-1
R018 Contamination fraction of milk 1.OOOE+00 :-1

RO9 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01
RO19 Livestock water intake for meat (L/day) I 5.060E+01 5.000E+01
R019 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02
RO19 Livestock soil intake (kg/day) 5.000E-01 5.OOOE-01
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Summary : HB soil DCGLNp237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

Site-Specific Parameter Summary (continu

0 
: User 3

Menu 3. Parameter ........................................ I....... P .ut .... Default

ROI9 Mass loading for foliar deposition (g/m**3) 4.OOOE-04 I1.00E-04

ROt9 Depth of soil mixing layer (m) 2.300E-01 1.500E-01
R019 Depth of roots (m) 1.220E+00 9.00OE-01

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00
R019 Household water fraction from ground water not used 1.00OE+0I
R019 Livestock water fraction from ground water 1.000E+00 1.OOOE+00
R019 Irrigation fraction from ground water 1.000E+00 1.000E+00

R19i Wet weight crop yield for Non-Leafy (kg/m**2) 1.750E+00 7.OOOE-01
R19B Wet weight crop yield for Leafy (kg/m*-2) 2.889E+00 1.500E+00
R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00
R19B Growing season for Non-Leafy (years) 2.460E-01 1.700E-01
R19i Growing Season for Leafy (years) 1.230E-01 2.500E-01
Ri9B Growing Season for Fodder (years) 8.200E-02 8.OOOE-02
R19B Translocation Factor for Non-Leafy 1.000E-01 1.00OE-01
RisB Translocation Factor for Leafy 1.000E+00 1.000E+00

Ri9B Translocation Factor for Fodder 1.OOOE+00 1.000E+00
Ri9e Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01

Ri1B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01
Ri9B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01
R19i Wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01

ResB Weathering Removal Constant for vegetation 3.300E+01 2.0000E+1

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05
C14 3 C-12 concentration in contaminated soil (g/g) not used 3.000E-02
C14 Fraction of vegetation carbon from soil not used 2.00OE-02
C14 3 Fraction of vegetation carbon from air not used 9.800E-01
C14 3 C-14 evasion layer thickness in soil (m) not used 3.000E-01
C14 I C-14 evasion flux rate from soil (1/sec) not used 7.000E-07

C14 3 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10

C14 Fraction of grain in beef cattle feed not used 8.OOOE-01
C14 Fraction of grain in milk cow feed not used 2.000E-01

STOR Storage times of contaminated foodstuffs (days):
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01
STOR Leafy vegetables 1.000E+00 1.000E+00

STOR Milk 1.000E+00 1.O00E+00
STOe Meat and poultry 2.000E+01 2.000E+O1
STOR Fish 7.000E+00 7.000E+00
STOR Crustacea and mollusks I 7.000E+00 7.OOOE+00

STOR Well water 1.000E+00 1.O00E+00
STOR Surface water 1.000E+00 1.000E+O0

STOR Livestock fodder 4.500E+01 4.500E+01

R021 Thickness of building foundation (m) 3 not used 1.500E-01

R021 Bulk density of building foundation (g/cm**3) not used I 2.400E+00
R021 Total porosity of the cover material not used 4.000E-01
R021 Total porosity of the building foundation not used I 1.000E-01
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Summary : HB soil DCGLNp237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

ed)
used by RESRAD

CIf different from User input)XXWXXXXXX•AAAAAAa..p)

' FRACA( 7)
3 FRACA( 8)

FRACAC 9)
FRACA(IO)
FRACA(11)
FRACA(12)

DIET(l)
DIET(2)
DIET(3)
DIET(4)
DIET(5)DIET(6)
SOILDWI
FDW
FHHW
FLWFIRW
FR9
FPLANT
FMEAT
FMILK

3 LFIS
3 LFI6
3 LWI S

LWI 6
' LSI

Parameter
Name

MLFD
3DM

' DROOT
3 FGWOW
' FGWHH
3 FGWLW

FGWIR

YV(1)
YV(2)
YV(3)
TE(1)
TE(2)
TE(3)
TIV(1)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)

3 RDRY(3)
RWET(1)
RWET(2)

3 RWET(3)
WLAM

C12WTR
C12CZ
CSOIL

* CAIR
DMC

3 EVSN
REVSN
AVFG4
AVFG5

STOR-T(1)
STORT(2)
STORT(3)
STORT(4)
STORT(5)
STORT(6)
SToR_T(7)
STORT(8)
STORST(9)

FLOORI
DENSFL
TPCV
TPFL

AAA

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

0
Menu 3 .Parameter . Input Default

R021 Volumetric water content of the cover material not used 5.0006-02
R021 Volumetric water content of the foundation not used 3.000E-02
R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.000E-06
R021 in foundation material 3 not used 3 3.000E-07
R021 in contaminated zone soil not used 2.000E-06
R021 Radon vertical dimension of mixing (m) not used 3 2.000E+00
R021 Average building air exchange rate (1/hr) 3 not used S.OOE-01
R021 Height of the building (room) (m) not used 2.500E+00
R021 Building interior area factor not used '.000E+00
R021 Building depth below ground surface (m) not used -1.O000E+00

R021 3 Emanating power of Rn-222 gas not used 3 2.500E-01

R021 Emanating power of Rn-220 gas not used 3 1.500E-01

TITL Number of graphical time points 32
TITL Maximum number of integration points for dose 17 3 ---

Q SBARTL E TT

(If different from user input) 3 Name

3

3

3
3

PH2OCV
PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM
FAI
DMFL

3 EMANA(1)
* EMANA(2)

NPTS
LYMAX
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TITL 3 Maximum number of integration points for risk k 1 3 --- KYMAX

Summary of Pathway selections

twy 3 Us.er Se ct.ion.....

1-- external gamma 3 active
2 inhalation (w/o radon)

3  
active

3-- plant ingestion 3 active
4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7-- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : HB soil DCGLNp237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

Contaminated zone Dimensions Initial Soil Concentrations, pci/g

Area: 30000.00 square meters Np-237 1.OO0E+00
Thickness: 2.67 meters

Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGL-Np237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

Table of Contents
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Probabilistic results summary : HB soil DCGL_.Np237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLNP237.RAD

Probabilist
ONumber of Sample Runs: 2000

Number Name
AAAWJUU'JAAXXXXXXXXXAXXXXXXX

1 DENSCZ
2 TPCZ
3 HCCZ
4 BCZ
5 EVAPTR
6 RI
7 DENSAQ
8 TPSZ
9 EPSZ
10 HCSZ
11 BSZ
12 DWIBWT
13 UW
14 H(1)
15 DENSUZ(1)
16 TPUZ(1)
17 EPUZ(1)
18 HCUZ(1)
19 BUZ(1)
20 MLINH

.00003 .8119 .00004
21 SHF3
22 SHF1
23 DM
24 YV(1)
25 WLAM
26 RWET(2)
27 DCACTC(1)
28 DCACTUI(1)
29 DCACTS(1)
30 DCACTC(2)
31 DCACTU1(2)
32 DCACTS(2)
33 DCACTC(3)
34 DCACTU1(3)
35 DCACTS(3)
36 BRTF(93,2)
37 BRTF(93,3)
38 BBIO(93,1)
39 BRTF(90,1)
40 BRTF(90,2)

ic Input

Distribution Parameters

BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084
BOUNDED NORMAL .43 .0699 .214 .646
BOUNDED NORMAL .342 .0705 .124 .56
BOUNDED LOGNORMAL-N .362 1.59 .0106 195
BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5
TRIANGULAR 6 10 30
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED NORMAL .315 .0905 .0349 .594
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3
CONTINUOUS LINEAR 8 0 0 .000008

.9495 .00006 .9937 .000076 .9983 .0001 1
UNIFORM .15 .9S
BOUNDED LOGNORMAL-N -1.3 .59 .044 1
TRIANGULAR 0 .15 .6
TRUNCATED LOGNORMAL-N .56 .48 .001 .999
TRIANGULAR 5.1 18 84
TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
TRUNCATED LOGNORMAL-N 2.84 2.25 .001 .999
TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999
TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999
TRUNCATED LOGNORMAL-N -6.91 .7 .001 .999
TRUNCATED LOGNORMAL-N -11.51 .7 .001 .999
LOGNORMAL-N 3.4 1.1
TRUNCATED LOGNORMAL-N -6.91 .9 .001 .999
TRUNCATED LOGNORMAL-N -9.21 1 .001 .999

.0151 .000016 .1365

~g~SARTLETT 
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41 BRTF(90,3)
42 8BIO(90,1)
43 BRTF(92,1)
44 BRTF(92,2)
45 BRTF(92,3)
46 BBIO(92 1)

ftltft 11ttttttttittllttntttt

TRUNCATED LOGNORMAL-N -12.21 .9 .001 .999

LOGNORMAL-N 4.6 1.1
TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999

TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999

TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999
LOGNORMAL-N 2.3 1.1

fttft~tftt1tttttt tttttt fttttff tltiffiffflttttttffftfftittIttlt
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Probabilistic results summary : HB soil DCGLNp237
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\NP237 DCGL\HB SOIL DCGLJNP237.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 2.248E+01
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Pu-238 Results:

IRESRAD, version 6.5 T` Limit = 30 days 11/28/2011 10:55 Page 1

Summary : HB soil DCGLPu-238
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_PU238.RAD

Table of Contents

Part I: Mixture Sums and Sinqle Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2
site-Specific Parameter Summary ............................ 4

Summary of Pathway Selections ............................. 8

Contaminated Zone and Total Dose Summary ................... 9
Total Dose Components

Time = O.O00E+00 . .................................... 10
Time = 1.0OOE+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 All Pathways ................ 19

Soil Concentration Per Nuclide ........................... 19
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Summary : HB soil DCGL-Pu-238
File : C:\RESRADFAMILY\REsRAD\6.S\USERFILES\Pu238 DCGL\HB SOIL DCGLPU238.RAD

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

0 
Current Base Parameter

Menu.3 Parameter value# Caset Name

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 At-218 (Source: FGR 12) 5.847E-03 5.847E-03 DCF1( 1)

A-1 Bi-210 (Source: FGR 12) 3.606E-03 3.606E-03 DCF1( 2)

A-1 Bi-214 (Source: FGR 12) 9.808E+00 9.808E+00 DCF1( 3)

A-1 Pb-210 (Source: FGR 12) 2.447E-03 2.447E-03 DCF1( 4)

A-1 Pb-214 (Source: FGR 12) 1.341E+00 1.341E+00 DCF1( 5)

A-i Po-210 (Source: FGR 12) 5.231E-05 5.231E-05 DCFI( 6)

A-1 Po-214 (Source: FGR 12) 5.138E-04 5.138E-04 DCF1( 7)

A-1 Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 DCFi( 8)

A-I Pu-238 (Source: FGR 12) 1.513E-04 1.513E-04 DCF1( 9)

A-I Ra-226 (Source: FGR 12) 3.176E-02 3.176E-02 DCF1( 10)

A-I Rn-222 (Source: FGR 12) 2.354E-03 2.354E-03 DCF1( II)

A-1 Th-230 (Source: FGR 12) 1.209E-03 1.209E-03 DCFI( 12)

A-1 TI-210 (Source: no data) O.000E+00 1-2.000E+00 DCFi( 13)

A-1 U-234 (Source: FGR 12) 4.017E-04 4.017E-04 DCFI( 14)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Pb-210+D 1.380E-02 1.360E-02 DCF2( 1)

B-1 Po-210 9.400E-03 9.400E-03 DCF2( 2)

B-I Pu-238 3.920E-01 3.920E-01 DCF2( 3)

B-I Ra-226+D 8.594E-03 8.580E-03 DCF2( 5)

B-1 Th-230 3.260E-01I 3.260E-01 DCF2( 6)

B-1 u-234 1.320E-01 1.320E-01 DCF2( 7)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Pb-210+D 5.376E-03 S.370E-03 DCF3( 1)

D-1 Po-210 1.900E-03 1.900E-03 DCF3( 2)

D-1 Pu-238 3.200E-03 3.200E-03 DCF3( 3)

D-1 Ra-226+D 1.321E-03 1.320E-03 DCF3( 5)

D-1 Th-230 5.480E-04 5.480E-04 DCF3( 6)

D-1 u-234 2.830E-04 2.830E-04 DCF3( 7)

D-34 3 Food transfer factors: 
3

D-34 3 Pb-210+D plant/soil concentration ratio, dimensionless 1.OOOE-02 1.OOOE-02 RTF( 1,1)

D-34 Pb-210+9 beef/livestock-intake ratio, (pCi/kg)/(pci/d) 8.000E-04 I 8.000E-04 RTF( 1,2)

D-34 I Pb-210+D milk/livestock-intake ratio, (pCi/L)/(pci/d) 3.OOOE-04 3.000E-04 RTF( 1,3)

D-34 3
D-34 Po-210 plant/soil concentration ratio, dimensionless 1.OOOE-03 1.OOOE-03 RTF( 2,1)

D-34 Po-210 beef/livestock-intake ratio, (pCi/kg)/(pci/d) 5.000E-03 5.O00E-03 RTF( 2,2)

D-34 Po-210 milk/livestock-intake ratio, (pCi/L) /(pci/d) 3.400E-04 3.400E-04 RTF( 2,3)

D-34
D-34 Pu-238 , Dlant/soil concentration ratio, dimensionless I1.830E-03 1.000E-03 RTF( 3,1)

D-34 Pu-238 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.OOOE-04 RTF( 3,2)

D-34 Pu-238 milk/livestock-intake ratio, (pCi/L)/(pci/d) 1.OOOE-06 1.OOOE-06 RTF( 3,3)

D-34 3

D-34 Ra-226+D p lant/soil concentration ratio, dimensionless 4.OOOE-02 4.000E-02 RTF( 5,1)

D-34 Ra-226+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 5,2)

D-34 Ra-226+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 5,3)

D-343
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Summary : HB soil DCGLPU-238
File : C:\RESRADFAMILY\RESRAD\6.5\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

0 1 Current e Base 3 Parameter

Menu 
value# Case

3  
I N .am

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.OOOE-03 RTF( 6,1)

D-34 Th-230 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000-04 1.OOOE-04 RTF( 6,2)

D-34 Th-230 milk/livestock-intake ratio, (pCi/L) /(pCi/d) 5.000E-06 5.OOOE-06 RTF( 6,3)

D-34
D-34 u-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.50OE-03 RTF( 7,1)

D-34 u-234 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 7,2)

D-34 u-234 milk/livestock-intake ratio, (pCi/L) /(pci/d) 6.000-E04 6.OOOE-04 RTF( 7,3)

D-S Bioaccumulation factors, fresh water, L/kg:
D-5 Pb-210+D , fish 3.000E+02 3.OOOE+02 BIOFAC( 1,I)

D-S Pb-210+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 1,2)

D-S
D-S Po-210 , fish 1.000E+02 1.O00E+02 BIOFAC( 2,1)
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D-S Po-210 , crustacea and mollusks 2.00OE+04 2.OOOE+04 : BIOFAC( 2,2)

D-5
o-5 Pu-238 fish 3.OOOE+01 3.OOOE+O1 BIOFAC( 3,1)

D-S Pu-238 crustacea and mollusks 1.000E+02 1.OOOE+02 BIOFAC( 3,2)

D-5 3 1

D-5 3 Ra-226+D fish S.OOOE+Ol 5.OOOE+01 BIOFAC( 5.1)
D-5 Ra-226+D crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC( 5,2)

D-S
D-5 Th-230 fish 1.OOOE+02 1.OOOE+02 BIOFAC( 6,1)

D-5 3 Th-230 crustacea and mollusks 5.000E+02 5.OOOE+02 BIOFAC( 6,2)

D-5 3 1 3

D-5 u-234 fish 1.000E+01 1.OOOE+0l BIOFAC( 7,1)

D-5 u-234 crustacea and mollusks 6.OOOE+01 6.ooOE+Ol BIOFAC( 7,2)

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
t

Base Case means Default.Lib w/o Associate Nuclide contributions.
1RESRAD, Version 6.5 Ti Limit = 30 days 11/28/2011 10:55 Page 4

Summary HB soil DCGLPu-238
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU

2
38 DCGL\HB SOIL DCGL_PU238.RAD

0
Menu

site-Specific Parameter Summary
User

3 input.... ..Default..'.Parameter
kk~kxaxxsxxxxxxxxxXXXXXXXXXXiXXXXXXXXXXXAaAAAAA

R011 Area of contaminated zone (m**2) 3.UOOE+U4 I 1.UUUE+U4
R011 Thickness of contaminated zone (m) 2.670E+00 2.OOOE+0O
R011 Fraction of contamination that is submerged ' 0.OOOE+00 0.OOOE+00

R011 Length parallel to aquifer flow (m) 1.950E+02 1.OOOE+02
ROll Basic radiation dose limit (mrem/yr) 2.500E+01 3.OOOE+01

ROll Time since placement of material (yr) O.OOOE+00 O.OOOE+0O
R011 Times for calculations (yr) 1.OOOE+00 1.OOOE+00

R011 Times for calculations (yr) 3.OOOE+00 3.OOOE+00
R011 Times for calculations (yr) 1.000E+01 1.OOOE+01
R011 Times for calculations (yr) 3.OOOE+01 3.000E+01
R011 Times for calculations (yr) 1.000E+02 1.OOOE+02
R011 Times for calculations (yr) 3.OOOE+02 3.000E+02
R011 Times for calculations (yr) 1.0OOE+03 I1.OOOE+03
R011 Times for calculations (yr) not used O.0OOE++OO

R011 Times for calculations (yr) not used O.OOOE+0O

R012 Initial principal radionuclide (pCi/g): Pu-238 3 1.OOOE+O0 O.OOOE+00
R012 Concentration in groundwater (pCi/L): Pu-238 not used O.OOOE+00

RO13 Cover depth (m) 0.OOOE+00 O.0OOE+0O
R013 Density of cover material (g/cm**3) 3 not used 1.500E+00
R013 Cover depth erosion rate (m/yr) not used l. OOOE-03
R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00
R013 Contaminated zone erosion rate (m/yr) 2.200E-03 1.000E-03
R013 Contaminated zone total porosity 4.100E-01 4.OOOE-01
R013 Contaminated zone field capacity 9.500E-02 2.OOOE-01
R013 Contaminated zone hydraulic conductivity (m/yr) 3.900E+00 1.OOOE+01
RO13 Contaminated zone b parameter 5.600E+00 5.300E+00
ROl3 Average annual wind speed (m/sec) 3.040E+00 2.OOOE+00
R013 Humidity in air (g/m**3) not used 8.000E+00
RO33 Evapotranspiration coefficient 6.250E-01 5.OOOE-01
R13 3Precipitation (m/yr) 9.100E-01 1.OOOE+O0
R013 PIrrigation (m/yr) 5.600E-01 2.OOOE-01
R013 Irrigation m/de r overhead overhead

ROl3 Runoff coefficient 5.OOOE-01 2.OOOE-01
R013 watershed area for nearby stream or pond (m**2) 2.520E+07 I.OOOE+06

ROl3 Accuracy for water/soil computations 1.OOOE-03 I.OOOE-03
3 3 3 3

R014 Density of saturated zone (g/cm**3) 1.510E+00 I1.500E+00

R014 Saturated zone total porosity 4.300E-01 4.OOOE-01
R014 Saturated zone effective porosity 3.420E-01 2.00OE-01
R014 Saturated zone field capacity 8.800E-02 2.0OOE-01
R014 Saturated zone hydraulic conductivity (m/yr) 2.880E+01 1.000E+02
R014 Saturated zone hydraulic gradient 2.OOOE-03 2.OOOE-02
R014 Saturated zone b parameter 7.100E+00 5.3OOE+00
R014 water table drop rate (m/yr) 1.OOOE-03 I.OOOE-03
R014 well pump intake depth (m below water table) 1.OOOE+01 1.OOOE+01
R014 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND ND
R014 well pumping rate (m**3/yr) 1.573E+03 2.500E+02
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Summary : HB soil DCGL-PU-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU

2
38 DCGL\HB SOIL DCGLPU238.RAD

Used by RESRAD Parameter
if different from user input) Name

xxxxxaxxx~xxxxxxxxixXXAXXXXAAAAAAA
AREA

-- THICKO
3 SUBMFRACT
3 LCZPAQ
3 BRDL
- -TI
mIT( 2)
3 CT( 3)
3 T( 4)
3- T(5)
- T( 6)
-- T( 7)
-CT( 8)
3 T( 9)
3 T(10)

--- sl(3)
-- wl( 3)

COVERO
--- DENSCV

3 VCV
DENSCZ
VCZ
TPCZ
FCCZ

-- HCCZ
- BCZ

WIND
HUMID
EVAPTR

3 PRECIP
RI

--- IDITCH
RUNOFF
WAREA

3 EPS

- DENSAQ
3 TPSZ
-- EPSZ
3 FCSZ
3 HCSZ
-- HGWT

--- BSZ
3- VWT

- -3 DWI BWl-
3- MODEL

-- UW

3
Vw

Site-Specific Parameter Summary (continued)

0 3 User used by RESRAD Parameter
menu Parameter Input : Default (If different from user input) ...... Name ............

ROI5 Number of unsaturated zone strata 1 1 - NS

R01S Unsat. zone 1, thickness (m) 4.040E+00 4,O00E+00 --- H(1)

RO15 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.SOOE+-0 --- DENSUZ(1)

R01S Unsat. zone 1, total porosity 4.100E-01 4.0005-01 TPUZ(1)

RO15 Unsat. zone 1, effective porosity 3.150E-01 2.OOOE-01 --- EPUZ(1)

R015 unsat. zone 1: field capacity 9.500E-02 2.0OOE-01 - FCUZ(1)

R0l5 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.3OOE+00 --- BUZ(1)

ROlS Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+O0 l.OOOE+01 --- HCUZ(1)

R016 Distribution coefficients for Pu-238
RO16 Contaminated zone (cm**3/) 9.530E+02 2.OOOE+03 --- DCNUCC( 3)

R016 Unsaturated zone 1 (cmW-3&g) 9.530E+02 2.OOOE+03 --- DCNUCU( 3,1)

R016 Saturated zone (cm**3/g) 9.530E+02 2.000E+03 --- DCNUCSC( 3)

R016 Leach rate (/yr) 0.000E+00 O.OOO3+O0 9.565E-05 ALEACH(3)

R016 Solubility constant O.OOOE+00 O.00OE+OO not used SOLUBK( 3)

R016 Distribution coefficients for daughter Pb-210 3

R016 Contaminated zone (cm**3/g) 2.392E+03 1.000E+02 --- DCNUCC( 1)

R016 Unsaturated zone 1 (cm**3/g) 2.392E+03 1.OOOE+02 DCNUCUC1.1)

R016 Saturated zone (cm*
3

/g) 2.392E+03 1.OOOE+02 --- DCNUCS( 1)

R016 Leach rate (/yr) O.OOOE+O0 0.OOOE+00 3.811E-05 ALEACH( 1)

R016 Solubility constant O.OOOE+OO 0.OOOE+O0 not used SOLUBK( 1)

R016 Distribution coefficients for daughter Po-210

R016 I Contaminated zone (cm**3/g) 1.810E+02 1.OOOE+01 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 1.810E+02 1.OOOE+0I --- DCNUCU( 2,1)

R016 Saturated zone 1.810E+02 1.OOOE+01 --- DCNUCS( 2)

R016 Leach rate (/yr) c .O00E+00 O.OOOE+OO 5.031E-04 AL3ACHC2)

R016 solubility constant 0.OOOE+00 O.OOOE+00 not used SOLUBK( 2)
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R016 * Distribution coefficients for daughter Ra-226
R016 Contaminated zone (cm**3/g) 3.533E+03 7.000E+01
R016 Unsaturated zone 1 (cm**3/g) 3.533E+03 7.000E+01

R016 Saturated zone (cm**3/g) 3.533E+03 7.000E+01
RO16 Leach rate'(/yr) O.OOOE+00 O.O00E+00
R016 solubility'constant O.OOOE+00 0.000+00

R016 Distribution coefficients for daughter Th-230
RO16 contaminated zone (cn**3/g) 5.884E+03 6.000E+04
R016 unsaturated zone 1 (cm*3/g) 5.884E+03 6.000E+04

R016 Saturated zone (cm**3/g) 5.884E+03 6.OOOE+04

R016 Leach rate (/yr) O.000E+00 O.O00E+00
R016 solubility constant O.O00E+00 O.OOOE+O0

R016 Distribution coefficients for daughter U-234
R016 Contaminated zone (cm**3/g) 1.260E+02 5.300E+01
R016 Unsaturated zone 1 (cm*3/g) 1.260E+02 5.000E+01
R016 Saturated zone (cm**3/g) 1.260E+02 5.000E+01

R016 Leach rate (/yr) O.000E+00 O.OOOE+00
R016 solubility constant O.000E+00 O.O00E+00

IRESRAD, Version 6.5 T" Limit = 30 days 11/28/2011 10:55 Page 6

Summary : HB soil DCGLCPu-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILEs\Pu238 DCGL\HR SOIL DCGLPU238.RAD

2.581E-05
not used

1.550E-05
not used

7.224E-04
not used

0
Menu

site-specific Parameter summary (continu
User
Input Default

... ... .. ... ... .. ....... .. ....... A... .. ......P.a me t ...

RO17 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03
R017 Mass loading for inhalation (g/m**3) .O000E-04 1.000E-04
R017 Exposure duration I 3.000E+01 3,000E+01

R017 Shielding factor, inhalation 5.500E-01 4.000E-01
R017 shielding factor, external gamma 2.725E-01 7.000E-01
R017 Fraction of time spent indoors 6.571E-01 5.000E-01

R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01

R017 Shape factor flag, external gamma 1.O00E+00 1.000E+00
R017 Radii of shape factor array (used if FS = -1):
R017 3 Outer annular radius (m), ring 1: not used 5.0008+01

R017 Outer annular radius (m), ring 2: not used 7.071E+01

R017 Outer annular radius (m), ring 3: not used ,07.0E+00

R017 Outer annular radius (m), ring 4: not used O.0008E+0

ROl7 Outer annular radius (m), ring 5: not used 0.000E+00

R017 Outer annular radius (m), ring 6: not used O.00OE+00

R017 Outer annular radius (m), ring 7: not used 0.OOOE+00

R017 Outer annular radius Wm) ring 8: not used 0.oOOE+O0

ROll Outer annular radius (m), ring 9: not used 0.OOOE+00

R017 Outer annular radius Cm) ring 10: not used O.OOOE+00
R017 Outer annular radius (m), ring 11: not used O.OOOE+00
R017 Outer annular radius (m), ring 12: not used 0.OOOE+00

R017 Fractions of annular areas within AREA:
R017 Ring 1 not used 1.00OE+00
R017 Ring 2 not used 2.732E-01

R017 Ring 3 not used 0.000E+00

R017 Ring 4 not used O.OOOE+00

R017 Ring 5 not used O.O00E+00

R017 Ring 6 not used O.OOOE+00

R017 Ring 7 not used O.OOOE+00
R017 Ring 8 not used 0.O00E+00
ROl7 Ring 9 not used 0.O00E+00
R017 Ring 10 not used 0.000E+00

R017 Ring 11 not used O.000E+00
R017 Ring 12 not used O.O00E+00

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01
R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00

R018 other seafood consumption (kg/yr) 9.000-E01 9.000E-01
R018 soil ingestion rate (g/yr) 1.826E+01 3.650E+01

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 Contamination fraction of drinking water 1.O00E+00 1.O00E+O0
R018 Contamination fraction of household water not used 1.OOOE+00

R018 Contamination fraction of livestock water 1.000E+00 1.000E+00

R018 Contamination fraction of irrigation water 1.000E+00 1.000E+00
R018 Contamination fraction of aquatic food 1.OOOE+00 5.000E-01

R018 Contamination fraction of plant food 1.000E+00 '-1
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Summary : HB soil DCGL_Pu-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILEs\Pu238 DCGL\HB SOIL DCGL_Pu238.RAD

ed)
Used by RESRAD

(If different from user input)

>0 shows circular AREA.

•A

DCNUCCC 5)
DCNUCU( 5,1)DCNUCS( 5)
ALEACHC 5)
SOLUBK( 5)

DCNUCCC 6)
DCNUCU( 6,1)
DCNUCSC 6)
ALEACHC 6)
SOLUBK( 6)

DCNUcc( 7)
DCNUCU( 7,1)
DCNUCSC 7)
ALEACHC 7)
SOLUBK( 7)

Parameter

3INHALR

MLINH
ED

3 SHF3
3 SHF1

FIND
FOTD
FS

RADSHAPE( 1)
RADSHAPEC 2)
RADSHAPEC 3)
RADSHAPE( 4)
RADSHAPEC 5)
RADSHAPE( 6)
RAD_SHAPE( 7)
RADSHAPEC 8)
RADSHAPEC 9)
RADSHAPE(10)
RADSHAPE(11)
RADSHAPE(12)

3 FRACA( 1)
3 FRACA( 2)

FRACA( 3)
FRACA( 4)
FRACAC 5)
FRAcA( 6)
FRACAC 7)
FRACA( 8)
FRACA( 9)
FRACA(IO)
FRACA(ll)
FRAcA(12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT

Parameter
Name

xSAAAAAAAAX~AAAW

FMEAT
FMILK

0
menu 3Parameter

R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (k
R019 Livestock fodder intake for milk (k
R019 Livestock water intake for meat (L/
R019 Livestock water intake for milk (L/
R019 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition
R019 Depth of soil mixing layer (m)
R019 Depth of roots (m)i
R019 Drinking water fraction from ground
R019 Household water fraction from groun
R019 Livestock water fraction from groun
R019 Irrigation fraction from ground wal

R198 wet weight crop yield for Non-Leaf)
R198 Wet weight crop yield for Leafy
R19B 3 Wet weight crop yield for Fodder
R198 Growing season for Non-Leafy (year
R19B Growing season for Leafy (year
R19B Growing season for Fodder (year
R19B Translocation Factor for Non-Leaf
R19B Translocation Factor for Leafy

BtA RTLETT

Site-Specific Parameter Summary (continued)
user 3 3 used by RESRAD

................................... input ....... Defau .l.t.... . . di•f.erent rom user input)

1.O00E+00 '-1
1.000E+00 :-1

kg/day) 2.710E+01 6.800E+01
kg/day) 6.320E+01 5.500E801
'day) 5.060E+01 S.O000E+01
'day) 6.000E+01 1.600E+02 ---

5.000E-01 5.000E-01 3

(g/m**3) 4.000E-04 1.000E-04 ---
2.300E-01 1.500E-01
1.220E+00 9.000-01 ---

d water 1.000E+00 1.000E+00 ---
nd water not used 1.O000+0 ---
nd water 1.000E+00 3 1.O000+0 ---
ter 1.000E+00 1.000E+00 ---

(kg/m**2) 1.750E+00 7.000E-01 ---
(kg/m**2) 2.889E+00 1.500E+00 ---
(kg/m**2) 1.887E+00 1.100E+00

2.460E-01 1.700E-01
rs) 1.230E-01 2.500E-01
rs) 8.200E-02 8.000E-02
y 1.O00E-01 1.O00E-01

,1 nh n nnnn 1 MAEf00nn ---

u•

3

3

3

3

3

3

3

3

3

3

LFI5
LFI6
LWI 5
LWI6
LSI
MLFD
DM
DROOT
FGwDW
FGWHH
FGWLW
FGWIR

YV(1
YV(2)
YV(3)
TE(1)
TE(2)
TE(3)
TIV(1)
TIV(2)
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R19B Translocation Factor for Fodder 1.000E+O0 1.OOOE+00 TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 ---. RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- . RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 I 2.SOOE-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy a 3.500E-01 a 2.500E-01 --- . RWET(1)

R19B wet Foliar Interception Fraction for Leafy I 5.800E-01 2.500E-01 --- I RWET(2)

R19B wet Foliar Interception Fraction for Fodder 3.SOOE-O1 I 2.500E-01 --- RWET(3)

R19B weathering Removal Constant for Vegetation 3.300E+01 2.OOOE+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 --- C12CZ

C14 Fraction of vegetation carbon from soil anot used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used a 9.800E-01 --- CAIR

C14 a C-14 evasion layer thickness in soil (m) a not used a 3.000E-01 --- oMC

C14 a C-14 evasion flux rate from soil (1/sec) I not used 7.000E-07 --- EVSN

C14 a C12 evasion flux rate from soil (3/sec) not used 1.000E-10 --- REVSN

C14 a Fraction of grain in beef cattle feed a not used 8.OOOE-01 a AVFG4

C14 a Fraction of grain in milk cow feed a not used a 2.000E-01 a AVFG5

STOR Storage times of contaminated foodstuffs (days): a

STOR Frults, non-leafy vegetables, and grain 1.400E+01 1.400E+01 a STORT(i)

STOR a Leafy vegetables 3 1.000E+00 a 1.000E+00 --- STORT(2)

STOR Milk a 1.000E+00 a 1.OOOE+00 --- STORT(3)

STOR Meat and poultry a 2.oooE+01 2.oOOE+01 --- STORT(4)

STOR a Fish 7.000E+00 7.000E+00 --- a STORT(5)

STOR a Crustacea and mollusks 7.000E+00 a 7.00OE+00 a STORT(6)
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Summary : HB soil DCGLPu-238
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU238 DCGL\HB SOIL DCGLPU238.RAD

site-Specific Parameter Summary (continued)

0 a User a 3 used by RESRAD a Parameter

Menu aParameter Input . Default a (if different from user input) a Name

STOR well water 
ST1.0O0E+00 1.000E+00 a-a SiORT(7)

STOR Surface water I 1.000E+00 a 1.00OE+00 a-a STOR-T(8)

STOR Livestock fodder 3 4.500E+01 4.500E+01 a-a STOi T(9)

R021 Thickness of building foundation (m) a not used 1.500E-01 a-a FLOOR1

R021 Bulk density of building foundation (g/cm**3) a not used 2.400E+00 a-a DENSFL

R021 Total porosity of the cover material a not used 4.000E-01 TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 volumetric water content of the cover material a not used 5.OOOE-02 a PH2OCV

R021 volumetric water content of the foundation not used 3.OOOE-02 -P2OFL

R021 Diffusion coefficient for radon gas (m/sec): a

R021 in cover material not used a 2.OOOE-06 --- DIFCV

R021 in foundation material a not used 3.OOOE-07 a DIFFL

R021 in contaminated zone soil a not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) a not used a 2.OOOE+00 a HMIX

R021 Average building air exchange rate (1/hr) a not used a 5.00OE-01 --- REXG

R021 Height of the building (room) (m) a not used 2.500E+00 a~HRM

R021 a Building interior area factor not used O.000E+00 a-a FAI

R021 Building depth below ground surface (m) a not used a1 I 0Q0 0E+ 0 0 a-a DMFL

R021 Emanating power of Rn-222 gas a not used a 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas a not used a 1.500E-01 -- EMANA(2)

TITL Number of graphical time points a 32 a . a.a.NPTS

TITL Maximum number of integration points for dose 17 a.. LYMAX

TITL Maximum number of integration points for risk a a a a KYMAX

Summary of Pathway Selections

.o!ŽýY. a User Selection

-- external gamma active
2 inhalation (w/o radon)a active
3 plant ingestion active
4 meat ingestion active

- milk ingestion active
6 aquatic foods active
7-- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active

ifitl/iffIf lt fiilffillffi111•ittii fltiffili1i1
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Summary : HB soil DCGLPU-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Pu238 DCGL\HB SOIL DCGLPU238.RAD

Contaminated Zone Dimensions Initial Soil Concentrations..pci!g

XXXXXKXXXXXIXXXXXAWAAXXXXXX SXXXXXXXA XXXXXXXXXXXXXAAAAAAAAAAAA

Area: 30000.00 square meters Pu-238 1.000E+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters

IRESRAD, Version 6.5 Ti Limit = 30 days 11/28/2011 10:55 Page , 1

Probabilistic results summary : HB soil DCGL-PU-238
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL_Pu238.RAD
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Probabilistic results summary : HR soil DCGL-PU-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGL.Pu238.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 .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

.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 .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 DCACTUI(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999

29 DCACTS(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999

30 DCACTC(1) TRUNCATED LOGNORMAL-N 7.78 2.76 .001 .999

31 DCACTUI(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 DCACTU1(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 OCACTUl(S) 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 DCACTU1(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 .5 .001 .999

47 BBIO(94,1) LOGNORMAL-N 3.4 1.1
48 BRTF(82,1) TRUNCATED LOGNORMAL-N -5.52 .9 .001 .999

1RESRAD1 version 6.5 To Limit = 30 days 11/28/2011 10:55 Page 3

Probabilistic results summary : HR soil DCGL-PU-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILEs\PU238 DCGL\HB SOIL DCGLPU238.RAD

Probabilistic Input (cont.)

Number Name Distribution Parameters

AA49 BRTF82,2XTRNXAXDXLGNORXL- -7.13 X.7 AX001 XX999

49 BRTF(82,2) TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999

50 RRTF(82,3) TRUNCATED LOGNORMAL-N -8.11 .9 .001 .999

51 BBIO(82,1) LOGNORMAL-N 5s7 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 BBIO(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 RRIO(92,1) LOGNORMAL-N 2.3 1.1

1RESRAD1 version 6.5 To Limit = 30 days 11/28/2011 10:55 Page 21

Probabilistic results summary : HB soil DCGL-Pu-238
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU238 DCGL\HB SOIL DCGLPU238.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 O.OOOE+00 8.427E-01

.000016 .1365
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Summary : HB soil DCGLPu239
File : C:\RESRAD-FAMILY\RESRAD\6.S\USERFILES\PU239 DCGL\HB SOIL DCGLPU239.RAD
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Summary : HB soil DCGLPu239
File : C:\RESBADFAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGLPU239.RAD

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

0 3 3 Current 3 Base Parameter

Menu 3Parameter 3 value# Case* NameM • .' . ..... ..... ..... ..... ..... ..... ..... ..... .. ......• ....................................................... ... v...' • e . . .. a .. . . . .

A-1 DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1 AC-227 (Source: FGR 12) 4.951E-04 4.951E-04 DCF1( 1)

A-1 Bi-211 (Source: FGR 12) 2.559E-01 2.559E-01 DCF1( 2)

A-1 Fr-2
2
3 (Source: FGR 12) 1.980E-01 1.980E-01 DCF1( 3)

A-i Pa-231 (Source: FGR 12) ' 1.906E-01 1.906E-01 DCF1( 4)

A-1 Pb-211 (Source: FGR 12) 3.064E-01 3.064E-01 DCF1( 5)

A-1 Po-211 (Source: FGR 12) 4.764E-02 4.764E-02 DCF1( 6)

A-i Po-215 (Source: FGR 12) 1.016E-03 1.016E-03 DCF1( 7)

A-1 Pu-239 (Source: FGR 12) 2.952E-04 2.952E-04 DCFI( 8)

A-1 Ra-223 (Source: FGR 12) 6.034E-01 6.034E-01 DCF1( 9)

A-1 Rn-219 (Source: FGR 12) 3.083E-01 3.083E-01 DCF1( 10)

A-1 Th-227 (Source: FGR 12) 5.212E-01 5.212E-01I DCF1( 11)

A-1 Th-231 (Source: FGR 12) 3.643E-02 3 3.643E-02 DCF1( 12)

A-1 TI-207 (Source: FGR 12) 1.980E-02 1.980E-02 DCF1( 13)

A-1 u-235 (Source: FGR 12) 7.211E-01 7.211E-01 DCF1( 14)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 AC-227+D ' 6.724E+00 6.700E+00 DCF2( 1)

B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)

B-1 Pu-239 4.290E-01I 4.290E-01 DCF2( 3)

B-1 u-235+D 1.230E-01 1.230E-01 DCF2( 4)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-I AC-227+D 1.480E-02 1.410E-02 DCF3( 1)

D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)

D-1 Pu-239 3.540E-03 3.540E-03 DCF3( 3)

D-1 U-235+O 2.673E-04 2.660E-04 DCF3( 4)

D-34 Food transfer factors:
D-34 AC-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)

D-34 AC-227+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.OOOE-0S 3 2.000E-05 RTF( 1,2)

D-34 AC-227+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OOOE-0S 2.000E-05 ' RTF( 1,3)

D-34
D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.OOE-02 I 1.000E-02 3 RTF( 2,1)

D-34 Pa-231 beef/livestock-intake ratio, (pci/kg)/(pCi/d) 5.OOOE-03 5.000E-03 RTF( 2,2)

D-34 Pa-231 milk/livestock-intake ratio, (pci/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 2,3)

D-34
D-34 Pu-239 , plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 3,1)

D-34 Pu-239 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 3,2)

D-34 Pu-239 milk/livestock-intake ratio, (pCi/L) /(pci/d) 1.000E-06 1.OOOE-06 RTF( 3,3)

D-34
D-34 U-235+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 2.500E-03 RTF( 4,1)

D-34 3 U-235+D beef/livestock-intake ratio, (pci/kg)/(pci/d) 3.400E-04 3.400E-04 RTF( 4,2)

D-34 U-235S+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.OOOE-04 RTF( 4,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 AC-227+D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1)

D-5 AC-227+D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-5
1RESRAD, Version 6.5 T- Limit = 30 days 11/28/2011 11:45 Page 3

Summary : HB soil DCGL.Pu239
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU239 DCGL\HB SOIL DCGLPu239.RAD

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

0 Current Base Parameter

Menu 3Parameter 3 value# 3 * Na e

D-5 3 Pa-231 , fish 1.OOOE+01 ' 1.000E+01 BIOFAC( 2,1)

D-5 3 Pa-231 , crustacea and mollusks I.iOOE+02 1.100E+02 ' BIOFAC( 2,2)

D-5 3
D-5 3 Pu-239 , fish 3.000E+01 3.OOE+01I BIOFAC( 3,1)

D-5 3 Pu-239 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 3,2)

D-5 3
D-5 3 U-235+D , fish 1.000E+01 1.000E+01 BIOFAC( 4,1)

D-5 3 U-235+Do .crustacea and mollusks 6.OOOE+01 6.000E+01 BIOFAC( 4 2)

#For OCFI(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 Ta Limit = 30 days 11/28/2011 11:45 Page 4

Summary : HB soil DCGLPu239
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File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_Pu239.RAD

0
Menu3
ROll
ROllR011'
ROll

ROll
ROllR011
R011
ROll

ROllR011
R011
ROll
R011
R011

R012
ROl2

R013
R012R013
R013

ROl3
ROl)
ROl3
ROl3
R0l3
R013
R013
R013
R0l3
R013
ROl3R013
R013
R013
R013

R014
R014
RO4
R014
R014

R013

ROI4

R013

ROl4R014
RO14

Site-specific Parameter Summary
User used by RESRAD ' Parameter

.Input l lD aU lt lll f.l.lldi fre .ll rlu r ll pt)l ...... Name
ParameterF. k

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 limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)

Initial principal radionuclide (pCi/g): Pu-239

Concentration in groundwater CpCi/L): Pu-239

Cover depth (m)
Density of cover material (g/cm

t
3)

Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter
Average annual wind speed (m/set)
Humidity in air (g/m*3)
Evapotranspiration coefficient
Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone field capacity
Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient
Saturated zone b parameter
water table drop rate (m/yr)
well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)

well pumping rate (m**3/yr)

Y3.00E+04 1.OO0E+04
2.670E+00 2.OOOE+00
O.OOOE+O0 O.OOE+00
1.950E+02 l.OO0E+02
2.500E+01 3.OOOE+01
O.O00OE+OO O.OOOE+O0
1.O00E+O0 1.OOOE+OO
3.OOOE+0O 3.0OOE+O0
1.OOOE+01 1.OOOE+01
3.OOOE+O1 3.OOOE+O1
1.OOOE+02 1.00E+02
3.OOOE+02 I 3.OOOE+02
l.OOOE+03 1.OO0E+O3
not used O.OOOE+OO
not used O00OOE+O0

1.OOOE+O0 O.O00E+O0
not used O.OOOE+O0

O.OOOE+OO O.OOOE+O0
not used 1.500E+00
not used 1.O00E-03
1.564E+00 1.500E+00
2.200E-03 1.OOOE-03
4.100E-01 4.OOOE-01
9.50OE-02 2.OOOE-01
3.900E+00 1.OOOE+Ol
5.OOE+00 5.300E+00
3.040E+00 2.OOOE+O0
not used 8.000E+O0
6.250E-01 S.OOE-01
9.100E-01 1.000E+O0
5.600E-01 2.OOOE-O1
overhead overhead
5.OOOE-01 2.OOOE-01
2.520E+07 l.OOOE+06
1.OOE-03 1.OOOE-03

1.SlOE+O0 1.500E+O0
4.300E-01 4.OO0E-01
3.420E-01 2.OOOE-O1
8.800E-02 2.OOOE-O1
2.880E+01 1.OOOE+02
2.OOOE-03 2.OOOE-02
7.100E+O0 5.300E+00
1.000E-03 l.OOOE-03
l.OOOE+O1 1.OOOE+01
ND 'ND
1.573E+03I 2.500E+02

AREA
3 THICKO

SUBMFRAcT
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)
T( 8)
T( 9)T(10)

3 S1(3)
3 wl( 3)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
HGWT
BSZ
VWT
DWIBWT
MODEL
UW

I_
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Summary : HB soil DCGL_Pu239
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Pu239 DCGL\HB SOIL DCGLPU239.RAD

Site-Specii

0 1
menu Parameter

R015 Number of unsaturated zone strata
R01S Unsat. zone 1, thickness (m)
R015 Unsat. zone 1, soil density (g/cm**3)
R015 3Unsat. zone 1, total porosity
RO15 Unsaat zone 1, effective porosity
R015 Unsat. zone 1, field capacity
RO15 Unsat. zone 1, soil-specific b parameter
RO15 3Unsat. zone 1, hydraulic conductivity (m/yr)

R016 Distribution coefficients for Pu-239
R016 Contaminated zone (cm**3/g)
RO16 Unsaturated zone 1 (cm*

3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate C/yr)
R016 solubility constant

R016 Distribution coefficients for daughter AC-227
R016 contaminated zone (cms*3/g)
RO16 unsaturated zone I (cm**3/g)
R016 Saturated zone (cmc*3/g)
RO16 Leach rate (/yr)
R016 solubility constant

R016 Distribution coefficients for daughter Pa-231

R016 contaminated zone (cm*
3t

/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 solubility constant

R016 Distribution coefficients for daughter U-235

R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R017 Inhalation rate (m**3/yr)
R017 Mass loading for inhalation (g/m**3)
ROl7 Exposure duration
RO17 Shielding factor, inhalation
R01o shielding factor, external gamma
R017 Fraction of time spent indoors
R017 Fraction of time spent outdoors (on site)
ROl7 Shape factor flag, external gamma

IRESRAD, Version 6.5 T. Limit = 30 days

Summary : HB soil DCGLPu239

t BA RT L ETT

fic Parameter Summary (continued)
User
Inp. Defaul.. Cif

'1 '1

4.040E+00 4.OOOE+O0
1.564E+00 1.500E+00
4.100E-01 4.OOOE-01
3.150E-01 2.OOOE-01
9.500E-02 2.OOOE-O1
5.600E+00 5.300E+00
3.900E+00 1.000E+Ol

9.530E+02 2.OOOE+03
9.530E+02 2.OOOE+03
9.530E+02 2.OOOE+03
O.O0OE+0O O.OOOE÷OO
O.OOOE+00 O.OOOE+00

8.250E+02 2.OOOE+01
8.250E+02 2.OOOE+01
8.250E+02 2.OOOE+1O
O.O0OE+0O O.OOOE+00
0.OOOE+OO O.OOOE+O0

3.800E+02 5.OOOE+01
3.800E+02 I S.OOOE+01
3.800E+02 5.OOOE+01
O.OOOE+OO O.OOOE+OO
0.OO0E+00 O.OOOE+0O

1.260E+02 5.OOOE+01
1.260E+02 5.OOOE+0O
1.260E+02 I 5.OOOE+01
O.OOOE+O0 O.OOOE+O0
O.OOOE+O0 O.OOOE+0O

8.400E+03 8.400E+03
1.000E-04 1.00OE-04
3.OOOE+01 3.OOOE+01
5.500E-01 4.OOOE-O1
2.725E-01 7.OOOE-01
6.571E-01 5.OOOE-O1
1.181E-01 2.500E-01
1.000E+O0 1.OOOE+OO

11/28/2011 11:45 Page 6

Used by RESRAD Parameter
di erent from userinput) Name

XXAXSXX A A"XA4aAAAa AAAaAASSXAXXX&XXXXXXX

9.565E-05
not used

1.105E-04
not used

2.398E-04
not used

7,224E-04
not used

>0 shows circular AREA.

NS
H(1)

DENSUZ(1)
TPUZ(I)

-EPUZ(1).
3FCUZ(1)
3BUZ(1)

HCUZ(1)

DCNUCC( 3)
DCNUCU( 3,1)
DCNUCS( 3)
ALEACH( 3)
SOLUBK( 3)

3 DCNUCC( 1)
DCNUCU( 1,1)

3 DCNUCS( 1)
3 ALEACH( 1)

SOLUBK( 1)

DCNUCC( 2)
DCNUCU( 2,1)
DCNUCS( 2)

3 ALEACH( 2)
SOLUBK( 2)

3DCNUCC( 4)
DCNUCU( 4,1)

3 DCNUCS( 4)
- ALEACH( 4)

SOLUBK( 4)

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD
FS
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File C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGLPU239.RAD

Site-Specific Parameter Summary (continued)

0 
User 3

menu Para .meter input 3 Default (if

R017 Radii of shape factor array (used if FS = -1):
R017 outer annular radius (m), ring 1: not used 5.000E+01

R017 Outer annular radius (m), ring 2: not used 7.071E+01

R017 3 outer annular radius (m), ring 3: not used 0.000E+00

RO17 outer annular radius (m), ring 4: not used O.000E+00

R017 3 outer annular radius (m), ring 5: not used 0.000E+00

R017 outer annular radius (m), ring 6: not used O.000E+00

R017 outer annular radius (m), ring 7: not used O.00OE+00

R017 outer annular radius (m), ring 8: not used 0.OOOE+00

R017 Outer annular radius (m), ring 9: not used O.00OE+00

R017 Outer annular radius (m), ring 10: 3 not used O.00OE+00

R017 3 Outer annular radius (m), ring 11: not used O.000E+00

R017 Outer annular radius (m), ring 12: not used O.00OE+00

ROll Fractions of annular areas within AREA:
RO17 Ring 1 not used 1.OOOE+00

R017 Ring 2 not used 2.732E-01

R0l7 Ring 3 not used 0.000E+00

ROl7 Ring 4 not used 0.OOOE+00

R017 Ring 5 not used 0.OOOE÷00

R017 Ring 6 not used O.OOOEi00

R017 Ring 7 not used 0.0OOE+00

R017 Ring 8 not used 0.OOOE+00

R017 Ring 9 not used 0.000E+00

R017 Ring 10 not used 0.000E+00

R017 Ring 11 not used O.000E+00

R017 Ring 12 not used O.000E+00

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01

R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00

R018 other seafood consumption (kg/yr) 9.000E-01 9.OOOE-01

R018 Soil ingestion rate Cg/yr) 1.826E+01 3.650E+01

ROI8 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 Contamination fraction of drinking water 1.000E+00 I.O00E+00

R018 Contamination fraction of household water not used 1.000E+00

R018 Contamination fraction of livestock water 1.000E+00 1.000E+O0

R018 Contamination fraction of irrigation water 1.000E+00 1.OO0E+00

R018 Contamination fraction of aquatic food 1.0OOE+00 5.000E-01

RO18 Contamination fraction of plant food 1.0OOE+00 3-1

R018 Contamination fraction of meat 1.000E+00 3-1

R018 Contamination fraction of milk 1.000E+00 :-1

ROI9 Livestock fodder intake for meat (kg/day) 2.710E+01 3 6.8001+01

RO9 Livestock fodder intake for milk (kg/day) 6.320E+01 3 5.500E+01

R019 Livestock water intake for meat (L/day) 5.060E+01 I 5.000E+01

R019 Livestock water intake for milk (L/day) 6.OOOE+01 1.600E+02

R019 Livestock soil intake (kg/day) 5.000E-01 I 5.000E-01
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Summary : HB soil DCGLPu239
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HIB SOIL DCGL.PU239.RAD

Site-Specific Parameter Summary (continued)

0 o . user 3

Menu I Parameter 3.Input 3. Default (if

R019 3 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04

R019 Depth of soil mixing layer (m) 2.300E-01 1.500E-01

RO19 Depth of roots Im) 1.220E+00 9.000E-01

R019 Drinking water fraction from ground water 1000 1000+00 3

R019 Household water fraction from ground water not used 1.00OE+00

R019 Livestock water fraction from ground water 1.0006+0 I 0 100E+060

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 1.750E+00 7.000E-01

R19B Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00

R19B Wet weight crop yield for Fodder (kg/m**2) 1.8876+00 1.100E+00

R19B Growing season for Non-Leafy (years) 2.460E-01 1.700E-01I

R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01

R19B Growing season for Fodder (years) 8.200E-02 8.000E-02

R19B Translocation Factor for Non-Leafy 1.000E-01 1.00OE-01

R19B Translocation Factor for Leafy 1.000E+00 1.0006+00

Rl9B Translocation Factor for Fodder 1.000E+00 1.000E+00

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01

R19i wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01

R19B wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01

R19B wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01

R19B weathering Removal Constant for Vegetation 3.300E+01 2.000E+01

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02

C14 Fraction of vegetation carbon from soil not used 2.0006-02

C14 Fraction of vegetation carbon from air not used 9.800E-01

C14 3 C-14 evasion layer thickness in soil (m) not used 3.000E-01

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07

C14 C-12 evasion flux rate from soil (1/sec) not used I.OOOE-10

C14 Fraction of grain in beef cattle feed not used 8.000E-01

C14 Fraction of grain in milk cow feed not used 2.OOOE-01

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01

STOR Leafy vegetables 1.000E+00 1.000E+00

STOR Milk 1.000E+00 1.000E+00

STOR Meat and poultry 2.000E+01 2.000E+01

STOR Fish 7.000E+00 7.OOOE+00

STOR Crustacea and mollusks 7.O00E+00 7.O00E+00

STOR Well water 1.OOOE+00 1.000E+00

SIOR Surface water 1.000E+00 I1.O00E+O

STOR Livestock fodder 4.500E+01 4.500E+01

R021 Thickness of huildin fnondation (m) nnt used I 1500E-0li

used by RESRAD . Parameter
differ In from user input) ame

-RAD_SHAPE( 1)
-RAD.SHAPE( 2)

RAD-SHAPE( 3)
RADSHAPE( 4)

-RAD..SHAPE( 5)
3 RADSHAPE( 6)
3 RADSHAPE( 7)

RAD.SHAPE( 8)
3 RADSHAPE( 9)

RADSHAPE(10)
RADSHAPE(11)

3 RADSHAPE(12)

-- FRACA( 1)
-- FRACA( 2)
-- FRACAC 3)
-- FRACA( 4)
-- FRACAC 5)

FRACAC 6)
-FRACA(7)
3 FRACAC 8)
3 FRACA( 9)
-- FRACA(10)
3 FRACA(11)

FRACA(12)

DIET(1)
DIET(2)

3 DIET(3)
DIET(4)
DIET(S)

3 DIET(6)
-SOIL
-- DWI
-- FDW
-- FHHW
-- FLW
-- FIRW
-- FR9

FPLANT
--- FMEAT

FMILK

-- LFIS
--- LFI6

-- LWIS
- LWI6
- -LSI

Used by RESRAD
different from user

XXXX _x X XXX

Parameter
input) Name

MLFD
DM
DROOTFGWDW
FGW`HH
FGWLW
FGWIR

YV(1)
YV(2)
Yv(3)TEMI
-E(2)
TE(3)
TIV(1)
1IV(2)
TIV(3)

3 RDRY(1)
3 RDRY(2)

RDRY(3)
RWET(1)
RWET(2)

' RWET(3)
3 WLAI

C12WTR
Ci2CZ
CSOIL
CAIR
DMC

3 EVSN
3 REVSN
3 AVFG4

AVFG5

STORT(1)

STOPOTL(2)
STOPT(3)
STORT(4)
STIOLT(S)
STORT(6)
STORT(7)

3 STOI T(8)
STORT(S)

FI r"inoRi
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R021 3 Bulk density of building foundation (g/cm**3) 3 not used I 2.400E+00 DENSFL

R021 3 Total porosity of the cover material 3 not used I 4.OOOE-01 3 TPCV

R021 3 Total porosity of the building foundation 3 not used 3 1.00OE-01 3 --- 3 TPFL

1RESRAD, Version 6.5 T' Limit = 30 days 11/28/2011 11:45 Page 8

summary : HB soil DCGLPu239
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL_Pu239.RAD

site-Specific Parameter Summary (continued)

0 Preruser 
used by RESRAD 3 Parameter

MeuPrmtrinput Default (if different from user input) Name AA

R021 Volumetric water content of the cover naterial not used 5.OOOE-02 --- PH2OCV

R021 volumetric water content of the foundation not used 3.OOOE-02 PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 3 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil not used 2.OOOE-06 --- DIFCZ

R021 Radon'vertical dimension of mixing (m) not used 2.OOOE+00 --- HMIX

R021 Average building-air exchange rate (1/hr) not used I 5.000E-01 --- REXG

R021 Height of the building (room) (m) not used I 2.500E+00 --- HRM

R021 Building interior area factor not used 30.OOOE+00 --- FAI

R021 Building depth below ground surface (m) not used 1-1.000E+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 3 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --.. NPTS

TITL Maximum number of integration points for dose 17 3 LYMAX

TITL Maximum number of integration points for risk 1 --... KYMAX

Summary of Pathway selections

use.r select..n

1-- external gamma 3 active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4-- meat ingestion active
5 milk ingestion active

6 aquatic foods active
7-- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active

fflitfftf tff ftttttttfttttfttttttfiiflttififtit~t
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Summary : HB soil DcGL_.Pu239
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\Pu239 DCGL\HB SOIL DCGLPu239.RAD

Contaminated Zone Dimensions Initial Soil.Concentrations.pci/g

a~xxXX~sxX~sX5XsXX5XxXAxAAAAAXAXXXXX AXXXSAXAXAAAAAAAAAAAA

Area: 30000.00 square meters Pu-239 1.O0OE+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters

1RESRAD• Version 6.5 Tm Limit = 30 days 11/28/2011 11:45 Page 1

Probabilistic results summary : HR soil DCGLPu239
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\Pu239 DCGL\HB SOIL DCGLPU239.RAD

Table of Contents
AAA4vAAAxAxAws

Part VI: Uncertainty Analysis
tIfttifflttiffiftttttilffl1

ORESRAD Uncertainty Analysis Results
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Total Dose ... ......................................... 4

Total Risk ... ......................................... 5
Dose vs Pathway: Ground External ................... 6

Dose vs Pathway: Inhalation (w/o Radon) ............ 7

Dose 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

Dose vs Pathway: soil Ingestion .................... 12
Dose vs Pathway: Water 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.) ................ 17
Dose vs Pathway: Milk (water Dep.) ................ 18

Cumulative Probability summary ....................... 19

Summary of dose at graphical times, reptition 1 ..... 20

Peak of the mean dose at graphical times ............. 21
Correlation and Regression coefficients (if any) ..... 22

IRESRAD, version 6.5 T<< Limit = 30 days 11/28/2011 11:45 Page 2

Probabilistic results summary : HB soil DCGLPU239
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILEs\Pu239 DCGL\HB SOIL DCGLPu239.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 .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 1.563S .2385 .827 2.3
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16 TPUZ(1) BOUNDED NORMAL .41 .09 .1319

17 EPUZ(1) BOUNDED NORMAL .315 .0905 .0349

18 HCUZ(1) BOUNDED LOGNORMAL-N 1.36 2.17 .00478
19 BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323 2.08

20 MLINH CONTINUOUS LINEAR 8 0 0

.00003 .8119 .00004 .9495 .00006 .9937 .000076 .9983 .0001

21 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N -1.3 .59 .044

23 DM TRIANGULAR 0 .15 .6

24 YV(1) TRUNCATED LOGNORMAL-N .56 .48 .001

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

28 DCACTU1(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001

29 DCACTS(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .001

30 DCACTC(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001

31 DCACTUI(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001

32 DCACTS(1) TRUNCATED LOGNORMAL-N 6.72 3.22 .001
33 DCACTC(2) TRUNCATED LOGNORMAL-N 5.94 3.22 .001

34 DCACTU1(2) TRUNCATED LOGNORMAL-N 5.94 3.22 .001

35 DCACTS(2) TRUNCATED LOGNORMAL-N 5.94 3.22 .001

36 DCACTC(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

37 DCACTUI(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

38 DCACTS(4) TRUNCATED LOGNORMAL-N 4.84 3.13 .001

39 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001

40 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 .5 .001

41 BBIO(94,1) LOGNORMAL-N 3.4 1.1

42 BRTF(89,1) TRUNCATED LOGNORMAL-N -6.91 1.12 .001

43 BRTF(89,2) TRUNCATED LOGNORMAL-N -10.82 1 .001

44 BRTF(89,3) TRUNCATED LOGNORMAL-N -13.12 .9 .001
45 BBIO(89,1) LOGNORMAL-N 2.7 1.1

46 BRTF(91,1) TRUNCATED LOGNORMAL-N -4.61 1.1 .001

47 BRTF(91,2) TRUNCATED LOGNORMAL-N -12.21 1 .001

48 BRTF(91,3) TRUNCATED LOGNORMAL-N -12.21 .9 .001
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Probabilistic results summsary : HB soil DCGL.Pu239
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGL.PU239.RAD

Probabilistic Input (cont.)

.6881

.594
3190
15.3
.000008

1

1

.999

.999

.999

.999

.999

.999

.999

.999

.999
.999
.999
.999
.999
.999
.999

.999

.999

.999

.999.999

.999

.0151 .000016 .1365

Number

49
50
51
52
53

'tffit

Name

BBIO(91,1)
BRTF(92,1)
BRTF(92,2)
BRTF(92,3)BBIO(92,1)ffftfi
ttII1111 fill ttf t

Distribution Parameters

LOGNORMAL-N 2.3 1.1
TRUNCATED LOGNORMAL-N -6.21 .9 .001 .999
TRUNCATED LOGNORMAL-N -7.13 .7 .001 .999
TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

LOGNORMAL-N 2.3 1.1
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Probabilistic results summary : HB soil DCGL.Pu239
File : C:\RESRADPFAMILY\RESRAD\6.5\USERFILES\PU239 DCGL\HB SOIL DCGLPU239.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.OOOE+00 9.358E-01
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Pu-240 Results:

1RESRAD,'version 6.5 T< Limit = 30 days 11/28/2011 11:51 Page 1
Summary': HB soil DCGLOPu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD
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Summary : HB soil DCGLPu240
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

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

0 Current R Base Parameter
menu 3Parameter 3 value# I Case* Name

A-1 DCF'S for external ground radiation, (mrem/yr)/(pCi/g)
A-1I AC-228 (Source: FGR 12) 5.978E+00 5.978E+00 DCFI( 1)
A-1 I Bi-212 (Source: FGR 12) 1.171E+00 I1.171E+00 DCFI( 2)
A-1 Pb-212 (Source: FGR 12) 7.043E-01 7.043E-01 I DCF1( 3)
A-1 I Po-212 (Source: FGR 12) O.OOE+00 0.O0E+OO DCF1( 4)
A-1I Po-216 (Source: FGR 12) 1.042E-04 1.042E-04 DCFI( 5)
A-1I Pu-240 (Source: FGR 12) 1.467E-04 1.467E-04 DCFi( 6)
A-1 Ra-224 (Source: FGR 12) 5.119E-02 5.119E-02 DCFi( 7)
A-1 Ra-228 (Source: FGR 12) 0 .OOOE+00 O.OOOE+00 DCFi( 8)
A-1 Rn-220 (Source: FGR 12) 2.298E-03 2.298E-03 DCFi( 9)

A-1 Th-228 (Source: FGR 12) 7.940E-03 7.940E-03 DCF1( 10)
A-1 Th-232 (Source: FGR 12) 5.212E-04 5.212E-04 DCF1( 11)
A-1 Tl-208 (Source: FGR 12) 2.298E+01 2.298E+01 DCFI( 12)
A-1 u-236 (Source: FGR 12) 2.148E-04 2.148E-04 DCFI( 13)

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Pu-240 4.290E-01 4.290E-01 DCF2( 1)
B-1 Ra-228+D 5.078E-03 4.770E-03 DCF2( 3)
B-1 Th-228+D 3 454E-01 3 3.420E-01 3 DCF2( 4)
B-1 Th-232 1.640E+00 I 1.640E+00 3 DCF2( 5)
B-1 u-236 1.250E-01 : 1.250E-01 : DCF2( 6)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Pu-240 3.540E-03 3.540E-03 DCF3( 1)
D-1 Ra-228+D 1.442E-03 1.440E-03 DCF3( 3)
D-1 Th-228+D 8.086E-04 3.960E-04 DCF3( 4)
D-1 Th-232 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:
D-34 Pu-240 , plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 1,1)
D-34 I Pu-240 beef/livestock-intake ratio, (pCi/kg)/(pci/d) 1.000E-04 1.OOOE-04 RTF( 1,2)
D-34 Pu-240 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-06 ' 1.OOOE-06 RTF( 1,3)
D-34
D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless 4.OOOE-02 4.OOOE-02 RTF( 3,1)
D-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1 OOOE-03 3 1.OOOE-03 RTF( 3,2)
D-34 Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 1.000E-03 RTF( 3,3)
D-34
D-34 Th-228+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 1.OOOE-03 RTF( 4,1)
D-34 I Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 I1.OOOE-04 RTF( 4,2)
D-34 I Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.OOOE-06 RTF( 4,3)

D-34 3
D-34 Th-232 , plant/soil concentration ratio, dimensionless 1.OOOE-03 1.OOOE-03 RTF( 5,1)
D-34 Th-232 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 I.000E-04 RTF( 5,2)
D-34 Th-232 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.OOOE-06 RTF( 5,3)
D-34
D-34 U-236 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)
D-34 U-236 beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3.400E-04 3.400E-04 RTF( 6,2)
D-34 U-236 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.OOOE-04 6.OOOE-04 RTF( 6,3)
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Summary : HB soil DCGL_Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

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

0 ' Current Base Parameter
Menu 3Parameter 3 value# 3 Case*a Name

D-5 3 Bioaccumulation factors, fresh water, L/kg:
D-5 I Pu-240 , fish 3.000E+01 3.OOOE+01 BIOFAC( 1,1)
D-5 Pu-240 , crustacea and mollusks 1.OOOE+02 1.OOOE+02 BIOFAC( 1,2)
D-5
D-5 Ra-228+D , fish 5.OOOE+01 5.OOOE+Oi BIOFAC( 3,1)
D-5 Ra-228+D , crustacea and mollusks 2.500SE+02 2.500E+02 BIOFAC( 3,2)
D-S
D-S Th-228+D , fish 1.OOOE+02 1.000E+02 BIOFAC( 4,1)
D-5 Th-228+D , crustacea and mollusks 5.OOOE+02 5.000E+02 BIOFAC( 4,2)

D-5
D-5 Th-232 , fish 1.OOOE+02 1.00+02 BIOFAC( 5,1)
D-S Th-232 , crustacea and mollusks 5.OOOE+02 5.000E+02 BIOFAC( 5,2)
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D-5 '

D-5 : u-236 , fish 1.OOOE++1 31.0OE+01 BIOFAC( 6,1)

D-5 3 u-236 . crustacea and mollusks 6.OOOE+01 6.00OE+01 BIOFAC( 6 2)
•1tt1••1fttlf tittt 1tt~t~~1tttt t11••tttltttilfilflffffiiftltiffiltiltffilfttlittffffillltttitI

#For DCFI(xxx) only factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Delault.Lib W/o Associate Nuclide contributions.
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Summary : HB soil DCGL--Pu240
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

0 3
menu Parameter

Roll 3 Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
R011 Fraction of contamination that is submer
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material Cyr)
R011 Times for calculations Cyr)
R011 Times for calculations Cyr)
ROll Times for calculations Cyr)
R011 Times for calculations Cyr)
R011 Times for calculations Cyr)
ROll Times for calculations Cyr)
RO11 Times for calculations Cyr)
ROll Times for calculations Cyr)
R011 Times for calculations Cyr)

R012 Initial principal radionuclide (pCi/g):
R012 Concentration in groundwater (pCi/L):

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
ROl3 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity
RO13 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode

R013 Runoff coefficient
R013 Watershed area for nearby stream or pond
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 Saturated zone hydraulic conductivity (m
R014 Saturated zone hydraulic gradient
R014 Saturated zone b parameter
R014 Water table drop rate (m/yr)
RO14 Well pump intake depth (m below water ta
RO14 Model: Nondispersion (ND) or Mass-Balanc
R014 well pumping rate (m**3/yr)

Site-Specific Parameter Summary
User 3 used by RESRAD Parameter
Input '.Default (if different from user inpu.t) 3 Name

3.OOOE+04 1.OOOE+04 --- AREA

2.670E+00 2.000E+00 --- THICKO

ged 0.OOOE+00 O.OOOE+00 --- SUBMFRACT
1.950E+02 1.OOOE+02 --- LCZPAQ
2.500E+01 3.OOOE+O1 --- BRDL
0.000E+00 O.OOOE+00 --- TI
I.OOOE+00 I.OOOE+00 --- T( 2)
3.OOOE+00 3.00OE+O0 --- T( 3)
1.000E+01 3 1.000E+01 --- T( 4)
3.00OE+O1 3.OOOE+O1 --- T5)
1.OOOE+02 1.000E+02 3 --- 3 T( 6)
3.000E+02 3.000E+02 --- T( 7)
1.OOOE+03 1.OOOE+03 --- T( 8)
not used 0.OOOE+O0 --- T( 9)

not used 0.000E+00 --- TC10)

Pu-240 l.OOOE+00 0.OOOE+00 --- SI(1)

Pu-240 3 not used 0.000E+O0 -- wl( 1)

0.OOOE+00 O.OOOE+0O --- COVERO
not used 1.SO0E+00 --- DENSCV

not used 1.000E-03 --- VCV
1.564E+00 3 1.500E+00 --- DENSCZ
2.200E-03 1.000E-03 --- vCZ
4.1OOE-01 4.000E-01 --- TPCZ
9.500E-02 2.OOOE-01 3 --- FCCZ

(m/yr) 3.900E+00 I.OOOE+OI ... HCCZ
5.600E+00 5.300E+00 --- BCZ
3.040E+00 2.000E+00 --- WIND
not used 8.OOOE+00 --- HUMID
6.250E-01 5.0S E-O01 --- EVAPTR
9.1OOE-O1 1.000E+00 --- PRECIP
5.600E-01 2.OOOE-01 --- RI
overhead overhead --- IDITCH
5.OOOE-Ol 2.OOOE-Ol --- RUNOFF

(m'2) 2.520E+07 I.OOOE+06 --- WAREA
1.000E-03 1.OOOE-03 --- EPS

1.510E+00 1.500E+00 --- DENSAQ

4.300E-01 4.OOOE-O1 --- TPSZ
3.420E-01 2.OOOE-01 --- EPSZ
8.800E-02 2.OOOE-O1 --- FCSZ

/yr) 2.880E+01 1.OOOE+02 --- HCSZ
3 2.000E-03 2.OOOE-02 --- HGWT

7.1OOE+OO 5.300E+00 --- BSZ
1.00OE-03 I.OOOE-03 --- ,,T

ble) l.OOOE+OI 1.OOOE+00 --- DWIBWT

e (MB) ND ND --- MODEL
I 1.573E+03 2.500E+02 --- ' UW

uAA
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Summary : H soil DCGLPu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

0 3
Men U ..

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

.............................---- --- ,, • 9 ,, , • , .[ , ,? 2 D .,:....... ...
Parameter

AAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAA

R015 Number of unsaturated zone strata
R1S Unsat. zone 1, thickness (m)
R015 I Unsat. zone 1, soil density (g/cm**3)
R015 Unsat. zone 1, total porosity
ROS Unsat. zone 1, effective porosity
R015 3 Unsat. zone 1, field capacity
ROlS 3 Unsat. zone 1, soil-specific b parameter
RO1S Unsat. zone 1, hydraulic conductivity (m/yr)

R016 Distribution coefficients for Pu-240
RO16 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm.*3/g)
R016 Leach rate (/yr)
R016 solubility constant

R016 Distribution coefficients for daughter Ra-228
R016 Contaminated zone (cm**3/g)
R016 3 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 3 Solubility constant

R016 Distribution coefficients for daughter Th-228
R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 3 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daughter Th-232
R016 Contaminated zone (cm**3/g)
R016 unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 3 Solubility constant

R016 ' Distribution coefficients for daughter U-236
R016 3 Contaminated zone (cmc*3/g)

QBARTLETT

31 .1
4.040E+00 4.OOOE+00
1.564E+00 1.500E+00
4.100E-01 4.OOOE-Ol
3.150E-01 2.OOOE-01
9.500E-02 2.OOOE-01
5.600E+00 5.300E+00
3.900E+00 1.OOOE+01

9.530E+02 2.OOOE+03
9.530E+02 2.000E+03
9.530E+02 2.000E+03
O.O000E+00 O.OOOE+00
30 .0008+00 0.000E+00

3.533E+03 7.000E+01
I 3.533E+03 3 7.OOOE+01

3.533E+03 7.0OOE+Ol
0.OOOE+00 0.000E+00
0.OOOE+03 0.00O8+00

5.884E+03 6.OOOE+04
5.884E+03 6.0OOE+04
5.884E+03 6.OO0E+04
0.000E+0 0.000E+00
0.000E+00 3 0.00OE+00

5.884E+03 6.00OE+04
5.884E+03 6.000E+04
5.884E+03 6.000E+04
0.000E+0 0.00OE+00
0.OO0E+00 0.O00E+00

1.260E+02 5.0O0E+O1

9.565E-05
not used

2.581E-05
not used

1.550E-05
not used

1.550E-05
not used

NS
SH(1)

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

DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 3)
DCNUCU( 3,1)
DCNUCS( 3)
ALEACH( 3)
SOLUBK( 3)

DCNUCC( 4)
DCNUCU( 4,1)
DCNUCS( 4)
ALEACH( 4)
SOLUBK( 4)

DCNUCC( 5)
DCNUCU( 5,1)

='DCNUCS( S)
3 ALEACH( 5)
3 SOLUBK( 5)

' DCNUCC( 6)
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R016 unsaturated zone 1 (cm**3/g) 1.260E+02 5.OO0E+01 --- DCNUCU( 6,1)

R016 Saturated zone (cm**3/g) 1.260E+02 a 5.OOOE+01 a DCNUCS( 6)

R016 Leach rate (/yr) 0.O00E+00 a 0.000E+00 7.224E-04 a ALEACH( 6)

R016 Solubility constant a 0.000E+00 a 0.000E+00 not used a SOLUBK( 6)

3 a a aa

R017 Inhalation rate (m**3/yr) 8.400E+03 a 8.400E+03 a--- INHALR

R017 Mass loading for inhalation (g/m**3) a1.000E-04 1.O000E-04 a MLINH

R017 Exposure duration 3.000E+01 a 3.000E+01 a ED

R017 Shielding factor, inhalation 5.500E-01 a 4.OOOE-01 aa SHF3

RO17 Shielding factor, external gamma 2.725E-01 a 7.000E-01 aa SHF1

RO17 Fraction of time spent indoors 6.571E-01 5.0006E-01 aFIND

1RESRAD, Version 6.5 T. Limit ý 30 days 11/28/2011 11:51 Page 6

Summary : HB soil DCGL_Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

Site-Specific Parameter Summary (continued)

0 a3 
User 3 a used by RESRAD a Parameter

menu aParameter a Input a Default a (If different from user input) a Name

R017 Fraction of time spent outdoors (on site) a 1.181E-01 a 2.S00E-01 a FOTD

R017 a Shape factor flag, external gamma a 1.0006E+00 1.000E+00 a >0 shows circular AREA. FS

R017 a Radii of shape factor array (used if FS = -1): 3 a

R017 Outer annular radius (i), ring 1: not used 5.000E+01 --- RADSHAPE(1)
R017 Outer annular radius (m), ring 2: not used a7.0716+01 aRAD.SHAPE( 2)

R017 a Outer annular radius (m), ring 3: not used a 0.0006E+0 --- RAD.SHAPE( 3)

R017 a Outer annular radius (m), ring 4: a not used a 0.00E+00 a a BAD-SHAPE( 4)

R017 a Outer annular radius (m), ring 5: not used a O.000E+00 a a RADSHAPE( 5)

R017 a Outer annular radius (m), ring 6: a not used a 0.00E+00 --- RADSHAPE( 6)

R017 Outer annular radius (m), ring 7: a not used 0.O000E+00 3 a RADSHAPE( 7)

R017 Outer annular radius (m), ring 8: not used a O.000E+00 --- ADSHAPE( 8)

R017 Outer annular radius (m), ring 9: a not used O.O000E+00 -- a ADSHAPE( 9)

R017 a Outer annular radius (m), ring 10: not used a 0.000E+00 a-- RADSHAPE(I0)

R017 a Outer annular radius (m), ring 11: not used O.000+00 a-- RADSHAPE(11)

R017 Outer annular radius (m), ring 12: a not used a 0O00OE+00 I -a- RADSHAPE(12)

R017 Fractions of annular areas within AREA:
R017 a Ring 1 a not used a 1.000E+00 a-- FRACA( 1)

R017 a Ring 2 not used a 2.732E-01 --- FRACA( 2)

R017 a Ring 3 not used a O.oO0E+O0 --- FRACA( 3)

R017 Ring 4 a not used 0.O000E+00 --- FRACA( 4)

R017 Ring S not used O.000E+00 --- FRACA( 5)

R017 Ring 6 not used O.00E+00 --- a FRACA( 6)

R017 a Ring 7 not used a O.000E+00 --- FRACA( 7)

R017 a Ring 8 not used O.0OE+O0 --- a FRACA( 8)

R017 a Ring 9 a not used O.O0E+O0 a a FRACA( 9)

R017 a Ring 10 a not used a O.000E+00 --- FRACA(10)

R017 a Ring 11. a not used a O.000E+00 a-a FRACA(11)

R017 a Ring 12 not used 0.000E+00 -- a FRACA(12)

RO18 a Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 a DIET(a )

R018 a Leafy vegetable consumption (kg/yr) a 2.140E+01 a 1.400E+01 a--DIE(2)

R018 a Milk consumption (L/yr) a 2.330E+02 9.200E+01 a-a DIET(3)

R018 a Meat and poultry consumution (kg/yr) a 6.510E+01 a 6.300E+01 a a DIET(4)

R018 a Fish consumption (kg/yr) a 2.060E+01 5.400E+00 a DIET(S)

R018 other seafood consumption (kg/yr) 9.000E-01 9.000E-01 a--DIET(6)

RO18 a Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 a Drinking water intake (L/yr) 4.785E+02 5.100E+02 aDaWI

R018 a Contamination fraction of drinkino water a 1.000+00 a 1.0006+00 a FDW

R018 a Contamination fraction of household water a not used a 1.000E+00 a FHHW

R018 Contamination fraction of livestock water a 1.000E+00 a 1.000E+00 --- FLW

R018 a Contamination fraction of irrigation water a 1.000E+O0 1.000E+00 a-- FIRW

R018 a Contamination fraction of aquatic food 1.OO0E+0O 5.000E-01 a-- FR9

RO8 Contamination fraction of plant food a1.006E+O0 a'-1 a FPLANT

R018 a Contamination fraction of meat a 1.00OE+00 -1  a -- FMEAT

RO18 Contamination fraction of milk a 1.000E+00 :-1 a-a FMILK

R019 Livestock fodder intake for meat (kg/day) a 2.710E+01 a 6.800E+01 a LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 a 5.500E+01 a-- LFI6

R019 Livestock water intake for meat (L/day) 5.060E+01 a 3.000E+01 -- LWI5
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Summary : HB soil DCGL_Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

0 n a
menu Parameter

RO9 Livestock water intake for milk (L/
R019 Livestock soil intake (kg/day)
RO19 Mass loading for foliar deposition
R019 Depth of soil mixing layer (m)
R019 Depth of roots (im)
ROl Drinking water fraction from ground
ROla Household water fraction from grour
Ro01 Livestock water fraction from groun
R01g Irrigation fraction from ground wat
R19B Wet weight crop yield for Non-Leaf
R19B Wet weight crop yield for Leafy
R19B Wet weight crop yield for Fodder
R19B Growing Season for Non-Leafy (year
R19B a Growing Season for Leafy (yeai

R19B Growing Season for Fodder (year
R19B Translocation Factor for Non-Leaf
R19B Translocation Factor for Leafy
R19B Translocation Factor for Fodder
R19B Dry Foliar Interception Fraction fo
R19B a Dry Foliar Interception Fraction f
R19B a Dry Foliar Interception Fraction fo
R19B Wet Foliar Interception Fraction fo
R19B Wet Foliar Interception Fraction fc
R19B Wet Foliar Interception Fraction fc
R19B Weathering Removal Constant for Veg

c14 C-12 concentration in water (g/cm*
C14 a C-12 concentration in contaminated
C14 a Fraction of vegetation carbon from
C14 a Fraction of vegetation carbon from
C14 a C-14 evasion layer thickness in soi

C14 ARC-14 evasion flux rate from soil
C14 a C-12 evasion flux rate from soil

IMBA RTLETT

Site-Specific Parameter Summary (continued)
User a a used by RESRAD

......................... input . Default a (if di.fferent from user input)

'day) 6.000E+01 a 1.600E+02 a

5.OOOE-01 5.000E-01 a

(g/m**3) 4.000E-04 1.000E-04 a
2.300E-01 1a500E-01-
1.220E+00 9.000E-01 a

d water a 1.000E+O0 1.000E+00 0
nd water a not used 1.000E+O0 a

nd water a 1.000E+00 a 1.000+0 ---

aer 1.000E+00 1.0006E+OO

(kg/m**2) 1.750E+00 7.000E-01 a

(kg/m**2) 2.889E+00 1.500E+00 a

(kg/m**2) 1.887E+00 1.100E+00 a
rs) 2.460E-01 1.700E-01 a

rs) 1.230E-01 2.500E-01

rs) 8.200E-02 a 8.000E-02 ---

y 1.000E-01 1.OOOE-01 a
1.OOOE+00 1.0OOE+00 a
1.000E+00 1.000E+O0 a

or Non-Leafy 3.500E-01 a 2.500E-01 a

or Leafy 3.500E-01 a 2.500E-01 a--

or Fodder a 3.500E-01 a 2.500E-01 a

or Non-Leafy 3.500E-01 a 2.500E-01 a

or Leafy 5.800E-01 a 2.500E-01 a

or Fodder 3.500E-01 a 2.500E-01
getation a 3.300E+01 a 2.000E+01 ---

-3) a not used a 2.000E-05 ---

soil (g/g) a not used a 3.000E-02 ---

soil not used a 2.000E-02 ---

air not used a 9.800E-01
il (m) not used a 3.000E-01
I/sec) a not used a 7.00OE-07 a
1/secl not used a 1.000E-10 ---

A

Parameter
aName

a LWI6
a LSI
a MLFD

DM
DROOT

a FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
Yv(2)

a Yv(3)
' E(1)
a TE(2)
a TE(3)
a TIV(1)

TIV(2)
aiv(3)
RDRY(1)

a RDRY(2)
a RDRY(3)
a RWET(1)
a RWET(2)
a RWET(3)

WLAM

C12WTR
a C12CZ

CSOIL
CAIR
DMC
EVSN
REVSN

AAA
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C14 Fraction of grain in beef cattle feed not used 8.000E-01 - AVFG4

C14 Fraction of grain in milk cow feed not used 2.00E-0I 3-- AVFGS

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STORT(1)

STOR Leafy vegetables i.O00E+00 1.000E+00 I-- STORT(2)

STOR Milk 1.O00E+O0 1.OOOE+O0 ~-- STORT(3)

STOR Meat and poultry 2.000E+01 2.OOOE+01 --- STORT(4)

STOR Fish 7.O000E+00 7.000E+00 --- STORIT(S)

STOR Crustacea and mollusks 7.000E+0I 7.0OOE+O0 --- STOR-T(6)

STOR Well water 1.O00E+00 1.OOOE+00 --- STORT(7)

STOR Surface water 1.000E+O0 3 1.000E+00 --- S-roR_(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR-T(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

IRESRAD, Version 6.5 Toc Limit = 30 days 11/28/2011 11:51 Page 8

Summary : HB soil DCGLPu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User U Used by RESRAD Parameter

Menu 3 Parameter .. Input .. Default 3.(if different from user input) Name

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 31.000E-01I --- TPFL

R021 Volumetric water content of the cover material not used 5.0OOE-02 --- PH2OCV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material not used 3.000E-07 --- DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 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 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used O.000E+00 --- FAI

R021 Building depth below ground surface (m) not used 3-1.0O0E+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 3I.SOOE-01 --- EMANA(2)

TITL Number of graphical time points 32 ---... 
NPTS

TITL Maximum number of integration points for dose 17 --- --- LYMAX

TITL Maximum number of integration points for risk 1 ...... KYMAX

Summary of Pathway Selections

.Pathway. User Selection..... . ... ............

1- external gamma 3 active
2 inhalation (w/o radon)' active
3-- plant ingestion active
4 meat ingestion active
5 milk ingestion active

6 aquatic foods active
7-- drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : HB soil DCGL_Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Contaminated Zone Dimensions Initial Soil Concentrations,..P.ci/g

Area: 30000.00 square meters Pu-240 1.OOOE+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGL_Pu240
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU240 DCGL\HB SOIL DCGL.PU240.RAD

Table of Contents
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Probabilistic Input .. ................................. 2
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Dose vs Pathway: Plant (water Ind.) ................ 9
Dose vs Pathway: Meat (water Ind.) ................ 10

Dose vs Pathway: Milk (water Ind.) ................ 11

Dose vs Pathway: soil Ingestion ..................... 12

Dose vs Pathway: Water 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.) ................ 17

Dose vs Pathway: Milk (Water Dep.) ................ 18

Cumulative Probability Summary ....................... 19

Summary of dose at graphical times, reptition 1 ... 20

Peak of the mean dose at graphical times ............. 21

Correlation and Regression coefficients (if any) ..... 22

1RESRAD, Version 6.5 To Limit = 30 days 11/28/2011 11:51 Page 2

Probabilistic results summary : HB soil DCGL-Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGL_PU240.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution Parameters
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AAAXAAAAAAAAAAAAAA XAXXXXXXXXXX WXSXXXAXXXXXXRXXXXXX
1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .827 2.3

2 TPCZ BOUNDED NORMAL .41 .09 .1319 .6881

3 HCCZ ROUNDED 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 U1W 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 .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 6.86 1.89 .001 .999

28 DCACTUI(1) TRUNCATED LOGNORMAL 6.86 1.89 .001 .999

29 DCACTS(1) TRUNCATED LOGNORMAL-N 6.86 1.89 .001 .999

30 DCACTC(3) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999

31 DCACTUI(3) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999

32 DCACTS(3) TRUNCATED LOGNORMAL-N 8.17 1.7 .001 .999

33 DCACTC(4) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

34 DCACTU1(4) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

35 DCACTS(4) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

36 DCACTC(5) TRUNCATED LOGNORMAL-N 8.68 3.63 .001 .999

37 DCACTUI(5) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

38 DCACTS(5) TRUNCATED LOGNORMAL-N 8.68 3.62 .001 .999

39 DCACTC(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999

40 DCACTU1(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999

41 DCACTS(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .001 .999

42 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .001 .999

43 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 .5 .001 .999

44 BBIO(94,1) LOGNORMAL-N 3.4 1.1

45 RRTF(88,1) TRUNCATED LOGNORMAL-N -3.22 .9 .001 .999

46 BRTF(88,2) TRUNCATED LOGNORMAL-N -6.91 .7 .001 .999

47 BRTF(88,3) TRUNCATED LOGNORMAL-N -6.91 .5 .001 .999

48 BBIO(88,1) LOGNORMAL-N 3.9 1.1
IRESRAD, Version 6.5 T' Limit = 30 days 11/28/2011 11:51 Page 3

Probabilistic results summary : HB soil DCGL-Pu240
File : C:\RESRAD.FAMILY\RESRAD\6.S\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

Probabilistic Input (cont.)

Number Name Distribution Parameters

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 BBIO(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

55 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

56 BBIO(92,1) LOGNORMAL-N 2.3 1.1
ttflit tI titlifttiliffffttlll tfifttitiltittitfMt liifttiltttlifitftitttifitliffltl filfttt
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Probabilistic results summary : HB soil DCGL-Pu240
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU240 DCGL\HB SOIL DCGLPU240.RAD

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

Repetition Time of peak mean dose Peak mean dose
Years mrem/yr

I O.O00E+00 9.357E-01
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Pu-241 Results:

iRESRAD, version 6.5 T. Limit ý 30 days 11/28/2011 11:59 Page 1

Summary HB soil DCGL_Pu241
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD
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Summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

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

0 3 
Current 3 Base 3 Parameter

Menu 3 Parameter Value# 3 Case* 3 Name

A-1 3 DCF's for external ground radiation, (mrem/yr)/(pci/g) 3 3 7

A-1 Ac-225 (Source: FGR 12) 6.371E-02 6.371E-02 DCFl( 1)

A-1I Am-241 (Source: FGR 12) 4.372E-02 4.372E-02 3 DCFi( 2)

A-1 3 At-217 (Source: FGR 12) 1.773E-03 1.773E-03 DCF1( 3)

A-1I Bi-213 (Source: FGR 12) 7.660E-01 7.660E-01 DCF1( 4)

A-1 Fr-221 (Source: FGR 12) 1.536E-01 I1.536E-01 DCFi( 5)

A-1 Np-237 (Source: FGR 12) 7.790E-02 7.790E-02 DCF1( 6)

A-1 Pa-233 (Source: FGR 12) 1.020E+00 1.020E+00 DCFI( 7)

A-1 Pb-209 (Source: FGR 12) 7.734E-04 I 7.734E-04 DCF1( 8)

A-1 Po-213 (Source: FGR 12) 0.O00E+00 O.OOOE+00 DCF1( 9)

A-1 Pu-241 (Source: FGR 12) 5.904E-06 5.904E-06 DCFI( 10)

A-1 Ra-225 (Source: FGR 12) 1.102E-02 1.102E-02 DCFi( 11)

A-i Th-229 (Source: FGR 12) 3.213E-01 3.213E-01 DCFI( 12)

A-i TI-209 (Source: FGR 12) 1.293E+01 1.293E+01 DCF1( 13)

A-1 u-233 (Source: FGR 12) 1.397E-03 1.397E-03 DCFi( 14)

A-1 u-237 (Source: FGR 12) 5.306E-01 5.306E-01 DCFi( 15)

B-i Dose conversion factors for inhalation, mrem/pCi:
B-1 Am-241 4.440E-01 4.440E-01 DCF2( 1)

B-1 Np-237+D 5.400E-01 5.400E-01 DCF2( 2)

B-1 Pu-241 8.250E-03 8.250E-03 DCF2( 3)

B-1 Pu-241+D 
8.254E-03 8.250E-03 DCF2( 4)

B-1 Th-229+D 
2.169E+00 2.150E+00 DCF2( 5)

B-1 u-233 
1.350E-01 1.350E-01 DCF2( 6)

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

D-1 Am-241 
3.640E-03 3.640E-03 DCF3( 1)

c-1 Np-237+D 4.444E-03 4.440E-03 DCF3( 2)

D-1 Pu-2
4

1 6.840E-05 6.840E-05 DCF3( 3)

D-1 Pu-241+D 
7.157E-05 6.840E-05 DCF3( 4)

D-1 Th-229+D 
4.027E-03 3.530E-03 DCF3( 5)

D-1 u-233 2.890E-04 2.890E-04 DCF3( 6)

D-34 Food transfer factors:
D-34 Am-241 plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 1,1)

D-34 3Am-241 beef/livestock-intake ratio, (pci/kg)/(pci/d) 5.OOE-OS 5.000E-05 RTF( 1,2)

D-34 Am-241 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-06 2.000E-06 RTF( 1,3)

D-34
D-34 Np-237+D , plant/soil concentration ratio, dimensionless 3.670E-02 2.000E-02 RTF( 2,1)

D-34 Np-237+D beef/livestock-intake ratio, (pci/kg)/(pCi/d) 1.OOOE-03 1.OOO-03 RTF( 2,2)

D-34 Np-237+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.000E-06 RTF( 2,3)

D-34
D-34 Pu-241 , plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 3,1)

D-34 Pu-241 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.OOOE-04 RTF( 3,2)

D-34 Pu-241 milk/livestock-intake ratio, (pCi/L)/(pci/d) '1.000E-06 1.000E-06 RTF( 3,3)

D-34I
D-34 Pu-241+D , plant/soil concentration ratio, dimensionless 1.830E-03 1.000E-03 RTF( 4,1)

D-34 Pu-241+D beef/livestock-intake ratio, (pCi/kg)/(pci/d) 1.000E-04 1.000E-04 RTF( 4,2)

D-34 Pu-241+D milk/livestock-intake ratio, (pCi/L) /(pCi/d) 1.000E-06 1.000E-06 RTF( 4,3)

D-34
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Summary : HB soil DCGL-Pu241
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGCL.PU241.RAD

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

Dose Library: HB DCGLs Plus FGR 12 & FGR 11

0 
1 ' Current I Base 3 Parameter

Menu 3Parameter 
value# Case Name

D-34 Th-229+D plant/soil concentration ratio, dimensionless ' 1.000E-03 ' 1.000E-03 RTF( 5,1)

D-34 Th-229+c beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 5,2)

D-34 Th-229+D milk/livestock-intake ratio, (pCi/L /(pCi/d) 5.000E-06 3 5.OOOE-06 RTF( 5,3)

D-34
D-34 u-233 plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)

D-34 u-233 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 6,2)

D-34 U-233 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 6,3)

D-S Bioaccumulation factors, fresh water, L/kg:
D-5 Am-241 , fish 3.OOOE+01 3.OOOE+01 BIOFAC( 1,1)

D-S Am-241 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-5
00 8A RT LE T-T 

Page 119



Bartlett Engineering
Humboldt Bav Soil DCGLs

ENG-HB-003
Rev. 0

D-S Np-237+D , fish 3.000E+01 3.000E+01 BIOFAC( 2,1)

D-5 Np-237+D , crustacea and mollusks 4.000E+02 4.000E+02 BIOFAC( 2,2)

D-5
D-5 Pu-241 , fish 3.000E+O1 3.OOOE+01 BIOFAC( 3,1)

D-5 Pu-241 * crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 3,2)

D-5 
3

D-5 Pu-241+D , fish 3.000E+01 3.000E+01 BIOFAC( 4,1)

D-5 Pu-241+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 4,2)

0-S a
D-5 Th-229+D , fish 1.000E+02 1.000E+02 BIOFAC( 5,1)

D-5 Th-229+D , crustacea and mollusks 5.O00E+02 5.000E+02 BIOFAC( 5,2)

D-S
D-5 u-233 , fish 1.OOOE+01 1.000E+01 3 BIOFAC( 6,1)

D-5 u-233 . crustacea and mollusks 6.OOOE+0I 6.000E+01 3 BIOFAC( 6 2)

#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 DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

Site-Specific Parameter Summary

0 3 User used by RESRAD Parameter

menu 3Parameter 3 Ipý I(fdf n

ROll
ROll
ROll
ROll
ROll
ROll
ROll
ROll
ROll

ROll

ROll
ROllR011
R011

R011

R011
R011

Rol2

R013
R013
R011
RO3

Roll

R011
RO3
R013
R013
RO13
R013
R013

R013

RO3
RO13
R013
R013
R013
R013

R014
RO4
R014
R014
R013

RO4
R014
ROI4

R014
R014
R014

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 limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)

Initial principal radionuclide (pCi/g): Pu-241
Concentration in groundwater (pCi/L): Pu-241

Cover depth (m)
Density of cover material (g/cm**

3
)

Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter
Average annual wind speed (m/sec)
Humidity in air (g/m**3)
Evapotranspiration coefficient
Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone field capacity
Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient
Saturated zone b parameter
water table drop rate (m/yr)
well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
well pumping rate (m**3/yr)

A AAA AAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3.OOOE±04 1.000E+04
2.670E+00 2.000E+00
0.OOE+-*00 0.000E+00
1.950E+02 1.000E+02
2.500E+01 3.000E+01
O.OOOE+00 0.00OE+00
1.000E+O0 1.00OE+00
3.000E+O0 3.000E+00
l.OOOE+01 1.O00E+01
3.000E+01 3.0006E+1
1.000E+02 31.000E+02
3.OOOE+02 3.000E+02
1.OO0E+03 1.000E+03
not used O000OE+00
not used 0.OOOE+00

I.OOOE+00 0.OOOE+0O
not used O.OOOE+00

O.OOOE+00 0.O00E+00
not used 1.500E+00
not used 1.O000E-03
1.564E+00 1.500E+00
2.200E-03 1.000E-03
4.100E-01 4.000E-01
9.500E-02 2.000E-O1
3.900E+00 1.000E+01
5.600E+00 5.300E+00
3.040E+00 2.000E+00
not used 8.000E+00
6.250E-01 5.000E-01
9.100E-01 1.000E+00
5.600E-01 2.000E-01
overhead overhead
5.000E-01 2.OOOE-01
2.520E+07 1.000E+06
1.000E-03 1.000E-03

1.510E+00 1.500E+00
4.300E-01 4.000E-01
3.420E-01 2.000E-01
8.800E-02 2.000E-01
2.880E+01 31.000E+02
2.000E-03 I 2.000E-02
7.100E+00 5.300E+00
1.000E-03 1.O00E-03
1.00E+O1 1.O000E+01
ND 

3
NO

1.573E+03 2.500E+02

Used by RESBAD
different from user

9.5656-05
not used

7.5986-06
not used

AREA
THICKO
SUBMFRACT
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
-r( 6)
T( 7)
T( 8)
T( 9)
T(10)

s1(3)
wl( 3)

COVERO
DENSCV

IVCV
3 DENSCZ
I VCZ
' TPCZ
3 FCCZ
I HCCZ
3 BC
3 WIND

HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF

3 WAREA
3 EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
HGW'T
BSZ
VW'T
DWIBWT
MODEL
UW

3Parameter
inpu ) .... Nam .......

NS
H(1)
DENSUZ(1)

3TPUZ(1)
'EPUZ(1)
3ECUZ(1)

BUZ(1)
HCUZ(1)

DCNUCC( 3)
DCNUCU( 3,1)
DCNUCS( 3)
ALEACH (3)
SOLUBK( 3)

DCNUCC (I)
DCNUCU( 1,1)
DCNUCS(I1)

3ALEACH( 1)
SOLUBK(I1)

DCNUCC( 2)
DCNUCU( 2,15
DCNUCS ( 2)
ALEACH( 2)
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Summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

Site-Specific Parameter Summary (continued)

0 
1 User

Menu Parameter Inpu.De........................f............... .. ..... D ault C. if

R015 Number of unsaturated zone strata 1 1 1

R015 Unsat. zone 1, thickness (m) a 4.040E+00 4.000E+00

R015 unsat. zone 1, soil density (g/cm**3) I 1.564E+00 1.500E+00

R015 Unsat. zone 1, total porosity I 4.100E-01 4.000E-O1

R015 unsat. zone 1, effective porosity I 3.150E-01 2.000E-O1

R015 Unsat. zone 1, field capacity .9.500E-02 2.000E-01

RO15 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00

R015 Unsat. zone 1, hydrau1ic conductivity (m/yr) 3.900E+00 1.O00E+01

R016 Distribution coefficients for Pu-241
R016 3 Contaminated zone (cm**3/g) 3 9.530E+02 2.000E+03

R016 unsaturated zone 1 (cm*3/g) I 9.530E+02 2.000E+03

R016 Saturated zone (cm.*3/g) 9.530E+02 2.000E+03

R016 Leach rate (/yr) 0.OOOE+00 0.0O0E+O0

R016 solubility constant O.000E+00 O.000E+00

R016 Distribution coefficients for daughter Am-241
R016 Contaminated zone (cm**3/g) 1.200E+04 2.000E+01

R016 Unsaturated lone 1 Ccm
tm

3/g) 1.445E+03 2.0006+01

R016 Saturated zone (cm
t
3/g) 1.445E+03 2.000E+01

R016 Leach rate (/yr) O.000E+00 0.000E+00

R016 solubility constant O.000E+00 0.O00E+00

R016 Distribution coefficients for daughter Np-237 3

R016 Contaminated zone (cm*3/g) 1.700E+01 '-1.000E+00

RO6 unsaturated zone 1 (cm**3/g) 1.700E+01 '-1.000E+00

R016 3 Saturated zone (cm**3/g) 1.700E+01 3-1.000E+O0

R016 Leach rate (/yr) O.000E+00 3 0.00OE+00
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R016 Solubility constant 0.OOOE+0O 0.OOOE+OO

R016 Distribution coefficients for daughter Th-229
R016 Contaminated zone (cm**3/g) 5.884E+03 6.O0OE+04

ROt6 unsaturated zone 1 (cm**3/g) 5.884E+03 6.000E+04

R016 Saturated zone (cm**3/g) 5.884E+03 I 6.000E+04

R016 Leach rate (/yr) O.000E+00 3 0.000E+-40O

RO16 solubility constant O.OOOE+00 a 0.000E+0O

R016 Distribution coefficients for daughter u-233
R016 contaminated zone (cmcn3/g) 1.260E+02 5.OOOE+01

R016 unsaturated zone 1 (cm.*3/g) 1.260E+02 S.O00E+01

R016 Saturated zone (cm**3/g) 1.260E+02 3 5.000E+01

ROI6 Leach rate (/yr) 0.OOOE+00 O.000E+00

R016 Solubility constant 0.0O0E+00 0.OOOE+00

R017 Inhalation rate (m**3/yr) 8.400E+03 3 8.400E+03

R017 Mass loading for inhalation (g/m**3) 1.000E-04 I 1.000E-04

R017 Exposure duration 3.000E+01 I 3.000E+01

R017 Shielding factor, inhalation 5.500E-01 3 4.000E-01

R017 Shielding factor, external gamma 2.725E-01 3 7.000E-01

R017 Fraction of time spent indoors 6.571E-01 ' 5.000E-01

IRESRAD, version 6.5 T6 Limit = 30 days 11/28/2011 11:59 Page 6

Summary : HB soil DCGLPu241
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL_PU241.RAD

Site-Specific Parameter Summary (contint

not used

1.550E-05
not used

7.224E-04
not used

SOLUBK( 2)

DCNUCC( 5)
DCNUCU( 5,1)

- DCNUCS( 5)
ALEACH( 5)
SOLUBK( 5)

DCNUCC( 6)
DCNUCU( 6,1)
DCNUCS( 6)
ALEACH( 6)
SOLUBK( 6)

INHALR
MLINH
ED
SHF3

a SHF1
3FIND

0 User 3

Menu aParameter Iniput a DefaultI

R017 Fraction of time spent outdoors Con site) a.181E-Ol 2.500E-01

ROl7 Shape factor flag, external gamma 1.O0OE+00 1.000E+00

R017 Radii of shape factor array (used if FS = -1):
R017 Outer annular radius (m), ringI1. not used 5.0006+01

ROl7 Outer annular radius (m), ring 2: . not used a 7.071E+01

R017 Outer annular radius (m), ring 3: not used 0.000E+00

R017 Outer annular radius (m), ring 4: not used 0.00OE+00

R017 Outer annular radius (m), ring 5: not used a 0.000E+00

R017 Outer annular radius (m), ring 6: not used 0.0OE+00 3

R017 Outer annular radius (m), ring 7: a not used 0.00OE+OO

R017 Outer annular radius (m), ring 8: not used 0.000E+0O

R017 Outer annular radius (m), ring 9: not used 0.0OOE+00

R017 Outer annular radius (m), ring 10: not used 0.O00E+O0

R017 Outer annular radius (m), ring 11: not used 0.OO0E+0O

R017 Outer annular radius (m), ring 12: not used 0.OOOE+0O

R017 Fractions of annular areas within AREA: a

ROl7 Ring 1 not used 1.OO0E+00

R017 Ring 2 a not used 2.732E-01

R017 Ring 3 a not used 0.00OE+00

RO17 a Ring 4 not used a 0.OOOE+00

R017 Ring 5 not used 0.000E+00 a

R017 Ring 6 not used 0.000E+00

R017 a Ring 7 not used a 0.000E+0O

RO17 3 Ring 8 not used 0.O00E+00

R017 Ring 9 not used O.000E+00
ROll Ring 10 not used 0.000E+0O

R017 Ring 11 not used 0.OOOE+00

RO17 Ring 12 not used O.000E+00

R018 Fruits, vegetables and grain consumption (kg/yr) I.120E+02 1.600E+02

R018 Leafy vegetable consumption Ckg/yr) 2.140E+01 1.400E+01
R018 Milk consumption (L/yr) 2.330E+02 9.200E+01

R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00

R018 Other seafood consumption (kg/yr) 9.OOOE-01 9.O0OE-01

R018 soil ingestion rate (g/yr) 1.826E+01 3.650E+01

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 Contamination fraction of drinking water 1,0O0E+003 .OOOE+00

R018 Contamination fraction of household water 3 not used 1.000E+0O0
R018 Contamination fraction of livestock water 1.000E+00 1.0O0E+00

R018 Contamination fraction of irrigation water .3 1.00OE+00 1.000E+00

R018 Contamination fraction of aquatic food 3 1.000E+00 5.000E-01
R018 Contamination fraction of plant food 1.0006E+0O -1

R018 Contamination fraction of meat 1.000E+00 '-I

R018 Contamination fraction of milk 1.000E+00 a 1

R019 Livestock fodder intake for meat (kg/day) 3 2.710E+01 3 6.800E+013

R019 a Livestock fodder intake for milk (kg/day) 6.320E+01 I 5.500E+01 a

R019 Livestock water intake for meat (L/day) 5.060E+01 I 5.000E+01

IRESRAD, Version 6.5 T' Limit = 30 days 11/28/2011 11:59 Page 7

Summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGL.Pu241.RAD

Site-Specific Parameter Summary (contint

0 3 o 
User . 3

Menu • Parameter ................ 3 Input 3 Default a

R019 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02

R019 Livestock soil intake (kg/day) . 5.000E-01 5.000E-01

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.OOOE-04

R019 Depth of soil mixing layer (m) a 2.300E-01 1.50OE-01

R019 Depth of roots (m) 1.220E+00 9.000E-01

R019 Drinking water fraction from ground water 1.000E+0O 1.000E+00

R019 Household water fraction from ground water not used 1.000E+00

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00

R19B Wet weight crop yield for Non-Leafy (kg/m*2) 1.750E+00 a 7.000E-01

R198 wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00

R198 wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00

R19i Growing Season for Non-Leafy (years) a 2.460E-01 1.700E-01 a

R19B Growing Season for Leafy (years) 1.230E-01 2.S00E-01

R198 Growing Season for Fodder (years) 8.200E-02 8.000E-02

R198 Translocation Factor for Non-Leafy 1.000E-01 1.00OE-01

R19B Translocation Factor for Leafy 1.OO0+00 1.000E+00

R19B Translocation Factor for Fodder 1.000E+00 1.OOOE+00

R198 Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.50OE-01

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 a

RI19 Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01

t BARTLETT

ued)
Used by RESRAD Parameter

(If different from user input) Name............
LAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

>0 shows circular AREA.
FOTD

a FS

RADSHAPE( 1)
RADSHAPE( 2)
RAD_SHAPE( 3)
RADSHAPE( 4)
RADSHAPE( 5)
RAD_SHAPE( 6)
RADSHAPE( 7)
RADSHAPE( 8)
RADSHAPE( 9)
RADSHAPE(10)
RADSHAPE(11)
RADSHAPE(12)

FRACAC 1)
3 FRACA( 2)
a FRACAC 3)
3 FRACA( 4)
' FRACA( 5)
a FRACA( 6)
a FRACAC 7)

FRACA(C )
FRACAC 9)
FRACA(10)
FRACA(11)
FRACA(12)

DIET(I)
DIET(2)
DIET(3)

a DIET(4)
a DIET(5)

DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFIS
LF16
LW15

ued) used by RESRAD Parameter

(if different from user input) Name

LWI6
- -LSI
-- MLFD
3- DM

DROOT
a FGWDW

--- FGWNHH
- FGWLW
-- FGWIR

- YV(1)
-- YV(2)

--- Yv(3)
a TE(1)
a-TE(2)
a-TE(3)

TIV(1)
-- TIV(2)
a-TIV(3)
-- RDRY(1)

RDRY(2)
-- RDRY(3)

RWETC1)

AA
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R19B 3 Wet Foliar Interception Fraction for Leafy 5.800E-01 2.SOOE-01 3 RWET(2)

R19B I Wet Foliar Interception Fraction for Fodder 3.50OE-01 a 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 3.300E+01 2.OOOE+01 a-a WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 a-- Cl2WTR

C14 C-12 concentration in contaminated soil (g/g) not used a 3.000E-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used a 2.000E-02 --- CSOIL

C14 a Fraction of vegetation carbon from air not used a 9.800E-01 aCAIR

C14 a C-14 evasion layer thickness in soil (m) a not used a 3.000-01 --- DMC

C14 C-14 evasion flux rate from soil (i/sec) a not used a 7.0OOE-07 --- EVSN

C14 C-12 evasion flux rate from soil (i/sec) not used 1.000E-10 a-a REVSN

C14 Fraction of grain in beef cattle feed not used 8.OOOE-01 a-a AVFG4

C14 Fraction of grain in milk cow feed not used a 2.000E-01 a-a AVFG5

STORP Storage times of contaminated foodstuffs (days): a

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 a-a STORT(1)

STOR Leafy vegetables a 1.OO0E+O0 1.0O0E+00 a STORT(2)

STOR Milk 1.000E+00 a 1.000E+00 a-a SToR_.j(3)

STOR Meat and poultry 2.OO0E+O1 2.oooE+01 a-a STORJT(4)

STOR Fish 7.000E+00 7.000E+O0 STORT(5)

STOR Crustacea and mollusks 7.OO0E+O0 7.OOOE+00 a-a STODR(6)

STOR well water 1.O00E+00 1.0O0E+00 a STOR.T(7)

STOR Surface water 1.OOOE+00 a 1.OOOE+00 a-a STOR_T(8)

STOR a Livestock fodder 4.500E+01 4.SOOE+01 a-a STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 a-a FLOORI

R021 Bulk density of building foundation (g/cm**3) a not used 2.4006+00 a DENSFL
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Summary : B soil DCGL_Pu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

Site-Specific Parameter Summary (continued)

O a 
a User 3 a Used by RESRAD a Parameter

Menu a Parameter a n Iput 3 Default a (if different •.r.• .us... i a .Name

R021 a Total porosity of the cover material a not used a 4.OOOE-01 a-a TP(V

R021 Total porosity of the building foundation a not used a 1.OOOE-01 --- TPFL

R021 volumetric water content of the cover material a not used a 5.000E-02 --- PH2OCV

R021 a volumetric water content of the foundation not used a 3.OOOE-02 '-a PH2OFL

R021 a Diffusion coefficient for radon gas (m/sec):
R021 in cover material a not used a 2.OOOE-06 a DIFCV

R021 in foundation material a not used a 3.OOOE-07 --- DIFFL

R021 in contaminated zone soil a not used a 2.OOOE-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) a not used a 2.000E+00 a a HMIX

R021 a Average building air exchange rate (1/hr) a not used a s.OOoE-01 -- REXG

R021 Height of the building (room) (m) a not used a 2.500E+00 -- HRM

R021 Building interior area factor a not used O.O00E+00 -- FAI

R021 Building depth below ground surface (m) a not used a-Q.000E+0 0  
--- DMFL

R021 a Emanating power of Rn-222 gas a not used a 2.500E-01 a a EMANA(1)

R021 Emanating power of Rn-220 gas a not used a 1.500E-01 --- EMANA(2)

TITL a Number of graphical time points a 32 a a-- a-- NPTS

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

TITL 3 Maximum number of integration points for risk k 1 3 --- a KYMAX

Summary of Pathway Selections

.Pathway a User Selection
A..... ..... ....... .. .. ...... ....

-- external gamma a active
2 inhalation (w/o radon)3 active
3-- plant ingestion a active
4 meat ingestion active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses a active

IRESRAD, Version 6.5 Ta Limit = 30 days 11/28/2011 11:59 Page 9

Summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

Contaminated Zone Dimensions Initial Soil Concentrations.pci/g

Area: 30000.00 square meters Pu-241 1.000E+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

Table of Contents

Part VI: Uncertainty Analysis

ORESRAD Uncertainty Analysis Results
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Dose vs Pathway: Ground External .................... 6

Dose vs Pathway: Inhalation (w/o Radon)"............. 7

Dose 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
Dose vs Pathway: Soil Ingestion .................... 12

Dose vs Pathway: Water Ingestion ................... 13

Dose vs Pathway: Fish Ingestion ..... 14

Dose vs Pathway: Radon (water Dep.) 15

Dose vs Pathway: Plant (water Dep.) 16........16

Dose vs Pathway: Meat (Water Dep.) ................ 17
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probabilistic results summary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

probabilistic Input
ONumber of Sample Runs: 2000

Number Name Distribution Parameters

1 DENSCZ BOUNDED NORMAL 1.5635 .2385 .82

2 TPCZ BOUNDED NORMAL .41 .09 .13

3 HCCZ BOUNDED LOGNORMAL-N 1.36 2.17 .00

4 BCZ BOUNDED LOGNORMAL-N 1.73 .323 2.0

5 EVAPTR UNIFORM .5 .75

6 RI UNIFORM .36 .76
7 DENSAQ BOUNDED NORMAL 1.5105 .1855 .93

8 TPSZ BOUNDED NORMAL .43 .0699 .21

9 EPSZ BOUNDED NORMAL .342 .0705 .12

10 HCSZ BOUNDED LOGNORMAL-N .362 1.59 .01

11 BSZ BOUNDED LOGNORMAL-N 1.96 .265 3.0

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 .82

16 TPUZ(1) BOUNDED NORMAL .41 .09 .13

17 EPUZ(1) BOUNDED NORMAL .315 .0905 .03

18 NCUZ(1) BOUNDED LOGNORMAL-N 1.36 2.17 .00

19 BUZ(1) BOUNDED LOGNORMAL-N 1.73 .323 2.0

20 MLINH CONTINUOUS LINEAR 8 0 0

.00003 .8119 .00004 .9495 .00006 .9937 .000076 .9983
21 SHF3 UNIFORM .15 .95
22 SHF1 BOUNDED LOGNORMAL-N -1.3 .59 .04

23 DM TRIANGULAR 0 .15 .6

24 YV(1) TRUNCATED LOGNORMAL-N .56 .48 .00

25 WLAM TRIANGULAR 5.1 18 84

26 RWET(2) TRIANGULAR .06 .67 .95

27 DCACTC(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .00

28 DCACTU1(3) TRUNCATED LOGNORMAL-N 6.86 1.89 .00

29 DCACTSC3) TRUNCATED LOGNORMAL-N 6.86 1.89 .00

30 DCACTUi(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .00

31 DCACTS(1) TRUNCATED LOGNORMAL-N 7.28 3.15 .00

32 DCACTC(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .00

33 DCACTU1(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .00

34 DCACTS(2) TRUNCATED LOGNORMAL-N 2.84 2.25 .00

35 DCACTC(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .00

36 DCACTUI(6) TRUNCATED LOGNORMAL-N 4.84 3.13 .00

37 DCACTSC6) TRUNCATED LOGNORMAL-N 4.84 3.13 .00

38 BRTF(94,I) TRUNCATED LOGNORMAL-N -6.91 .9 .00

39 BRTF(94,2) TRUNCATED LOGNORMAL-N -9.21 .2 .00

40 BRTF(94,3) TRUNCATED LOGNORMAL-N -13.82 .5 .00

41 BBIO(94,1) LOGNORMAL-N 3.4 1.1
42 BRTF(95,2) TRUNCATED LOGNORMAL-N -9.9 .2 .00

43 BRTF(95,3) TRUNCATED LOGNORMAL-N -13.12 .7 .00

44 BBIO(95,1) LOGNORMAL-N 3.4 1.1

45 BRTF(93,1) TRUNCATED LOGNORMAL-N -3.91 .9 .00

46 BRTF(93,2) TRUNCATED LOGNORMAL-N -6.91 .7 .00

47 BRTF(93,3) TRUNCATED LOGNORMAL-N -11.51 .7 .00

48 BBID(93,1) LOGNORMAL-N 3.4 1.1
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Probabilistic results sumasry : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.RAD

7 2.3
19 .6881
'478 3190
'8 15.3

7
.4
4
.06
'2

7
19
49
478
'8

0001

4

'1

'1
'1
'1
'1
'1
'1
'1
'1
'1
'1
'1
'1
'1
1

'1
'1

'1
'1
1

2.084
.646
.56
195
15.5

2.3
.6881
.594
3190
15.3
.000008

1

1

.999

.0151 .000016 .1365

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999
.999
.999
.999
.999

.999

.999

.999

.999

.999

Probabilistic Input (cont.)

Number Name Distribution Parameters

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 BBIO(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

55 BRTF(92,3) TRUNCATED LOGNORMAL-N -7.82 .6 .001 .999

56 BBIO(92,1) LOGNORMAL-N 2.3 1.1
ftlilf Mfi1111iitfffifffiff If11f1111fff1if1f111ff ffiffffff1Iifffffffifflflfftflifftfifif
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Probabilistic results summnary : HB soil DCGLPu241
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\PU241 DCGL\HB SOIL DCGLPU241.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 5.380E+01 2.904E-02
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Sr-90 Results:

iRESRAD, Version 6.5 TI Limit = 30 days 11/28/2011 10:36 Page 1

Summary: HB sensitivity analysis.soil-Sr-90
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SRgO DCGL\HB SOIL DCGL.SR90.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2

Site-Specific Parameter Summary ........................... 3
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Contaminated Zone and Total Dose Summary ................... 8
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Summary : HB sensitivity analysis.soil.Sr-90
File C:\RESRADFAMILY\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

0 
3 Current a Base Parameter

menu Parameter 3 value# I Case* Name

A-1 DCF's for external ground radiation, (mrem/yr)/(pci/g)
A-1 Sr-90 (Source: FGR 12) 7.043E-04 7.043E-04 DCF1( 1)

A-I Y-90 (Source: FGR 12) 2.391E-02 2.391E-02 DCF1( 2)

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

B-1 a Sr-90+- 1.308E-03 1.300E-03 DCF2( 1)

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

D-1 Sr-90+D 1.528E-04 1.420E-04 DCF3( 1)

D-34 Food transfer factors:
D-34 Sr-90+D , plant/soil concentration ratio, dimensionless 5.900E-01 3.000E-01 3 RTF( 1,1)

D-34 Sr-90+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-03 8.00OE-03 RTF( 1,2)

D-34 Sr-90+D milk/livestock-intake ratio, (pCi/L)/(pci/d) 2.00OE-03 2.000E-03 RTF( 1,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Sr-90+D , fish 6.000E+01 6.000E+01 BIOFAC( 1,1)

D-5 Sr-90+D crustacea and mollusks '`1.000E+02 1.000E+02 BIOFAC( 1.2)

#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 sensitivity analysis.soil.Sr-90
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SRS0 DCGL\HB SOIL DCGLSR90.RAD

Site-S
0 3

Menu 3Parameter

R011 Area of contaminated zone (m**2)
R011 Thickness of contaminated zone (m)
R011 Fraction of contamination that is submerged
R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
ROil Times for calculations (yr)
R011 Times for calculations (yr)
ROil Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): Sr-90
R012 Concentration in groundwater (pCi/L): Sr-90

R013 Cover depth (m)
ROI3 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
ROI3 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)

R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 Irrigation mode
R013 Runoff coefficient
R013 watershed area for nearby stream or pond (mn*2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity

pecific Parameter Summary
user . used by RESRAD a Parameter

'IInput 3Default :(if di fferent from User input)' Name

AREA
3.000E+04 1.000E+04
2.670E+00 2.000E+00
O.000E+00 0.OOOE+00
1.950E+02 1.000E+02
2.500E+01I 3.000E+01
O.OOOE+00 O.OO0E+O0
1.000E+00 1.OOOE+00
3.000E+00 3.OOOE+0O
1.000E+03 1.000E+01
3.000E+01 3.000E+01
1.000E+02 1.00OE+02
3.000E+02 3 3.000E+02
1.000E+03 I.O000E+03
not used 0.000E+00
not useda O.000E+00

1.000E+00 0.000E+00
not used O.O00OE+OO

O.OO0E+O0 O.000E+00
not used 31500E+00
not used 1.O00E-03
1.564E+00 1.500E+O0
2.200E-03 1.O00E-03
4.100E-01 a 4.000E-01
9.500E-02 2.000E-01
3.900E+00 1.000E+01
5.600E+00 5.300E+00
3.040E+00 2.0006E+0
not used 8.000E+00
6.250E-01 5.000E-01
9.100E-01 1.006E+00
5.600E-01 2.000E-01
overhead overhead

a 5.000E-01I 2.00E-01
2.520E+07 1.OOOE+06
a1.000E-03 1.000E-03

1.510E+00 1.500E+00
4.300E-01 4.OOOE-01
3.420E-01 2.000E-01
8.800E-02 2.000E-01

'AREA
THICKO

3 SUBMFRACT
3 LCZPAQ

BRDL
3 TI

T( 2)
a T( 3)
3 T( 4).
3 T( 5)
3 T( 6)
3 T( 7)
3 T( 8)
3 T( 9)
' T(10)

3 SI(1)
W1( 1)

COVERO
3 DENSCV

VCV
DENSCZ

3 VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA

DENSAQ
TPSZ
EPSZ
FCSZ

0 EA RTL ETT
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R014 I Saturated zone hydraulic conductivity (m/yr)
R014 3 Saturated zone hydraulic gradient
R014 3 Saturated zone b parameter
ROI4 3 water table drop rate (m/yr)
R014 - well pump intake depth (m below water table)
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB)
R014 3 well pumping rate (m**3/yr)

2.880E+01 1.OOOE+02 3
2.OOOE-03 I 2.000E-02 3
7.100E+00 5.300E+00
1.OOOE-03 1.OOOE-03
1.OOOE+01 1.000E+01 l

' ND ND
3 1.573E+03 2.500E+02

' HCSZ
3 HGWT

BSZ
.VWT

3 DWIBWT
MODEL
UW

IRESRAD, version 6.5 To Limit = 30 days 11/28/2011 10:36 Page 4

Summary : HB sensitivity analysis.soilSr-90
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD

Site-Specific Parameter Summary (continued)

0 
1 User 3

menu 3Parameter 3 Input 'Default (if

RO15 Number of unsaturated zone strata 1 1

R015 Unsat. zone 1, thickness (m) 4.040E+00 4.OOOE+00

R015 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00

RO15 Unsat. zone 1, total porosity 4.100E-01 4.OOOE-O1I

RO15 Unsat. zone 1, effective porosity 3.150E-01 2.OOOE-01
R015 Unsat. zone 1, field capacity 9.500E-02 2.OOOE-01

R015 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00

RO5 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.O00E+01 O

R016 Distribution coefficients for Sr-90
R016 contaminated zone (cm**3/g) 3.200E+01 3 3.OOOE+01
RO16 Unsaturated zone 1 (cm**3/g) 3.200E+01 3.OOOE+01

R016 Saturated zone (cm**3/g) 3.200E+01 3.000E+01

R016 Leach rate (/yr) 0.O00E+00 O.000E+00

R016 solubility constant 0.OO0E+O0 O.O00E+O0

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03
R017 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04

R017 Exposure duration 3.000E+01 3.OOOE+01

RO17 Shielding factor, inhalation 5.500E-01 4.OOOE-01
RO17 shielding factor, external, gamma 2.725E-01 7.OOOE-01
R017 Fraction of time spent indoors 6.571E-01 5.000E-01

R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01
RO17 shape factor flag, external gamma 1.000E+00 1.00OE+00

R017 Radii of shape factor array (used if FS = -1):

R0ll Outer annular radius (m), ring 1: 3 not used S.OOOE+0l

RO17 Outer annular radius (i), ring 2: not used 7.071E+01

R017 Outer annular radius (m), ring 3: not used 7.OOOE+0O

RO17 Outer annular radius (m), ring 4: not used O.000E+O0

ROl7 Outer annular radius (m), ring 5: not used O.O00E+00

ROl7 Outer annular radius (m), ring 6: not used O.O0OE+O0
R017 Outer annular radius (mi, ring 7: not used 0.OOOE+0O
RO17 Outer annular radius (i), ring 8: not used O.OOOE+0O

R017 Outer annular radius (m), ring 9: not used O.0OOE+00

R017 Outer annular radius (m), ring 10: not used O.OOOE+00

R017 Outer annular radius (m), ring 11: not used 0.OOOE+03

RO17 Outer annular radius (m), ring 12: not used O.00OE+0O

IRESRAD, Version 6.5 Tx Limit = 30 days 11/28/2011 10:36 Page 5

Summary: HB sensitivity analysis.soil.sr-90
File : C:RESRADFAMILY\RESRAD\6.S\USERFILES\SR90 DCGL\HB SOIL DCGLSR90.RAD

used by RESRAD . Parameter

different from user input) Name

NS
-- H(1)
3 DENSUZ(1)
3 TPUZ(1)
3 EPUZ(1)

FCUZ(l)
-- BUZ(1)
-- HCUZ(1)

DCNUCC( 1)
3 DCNUCU( 1,1)

--- DCNUCS( 1)

2.830E-03 ALEACH( 1)

not used SOLUBK( 1)

INHALR
-- MLINH
3 ED

--- SHF3
--- SHF1

3- FIND

>0 shows circular AREA. FS

--- PADSHAPE( 1)
--- ADSHAPE( 2)
--- ADSHAPE( 3)

3- PADSHAPE( 4)
3- RADSHAPE( 5)
3- RAD_SHAPE( 6)
3- RADSHAPE( 7)
3- RADSHAPE( 8)
3- RADSHAPE( 9)

--- RADSHAPE(IO)
--- RADSHAPE(11)

3- RADSHAPE(12)

~ 13

0 3
Menu Paaee

ROl7 3 Fractions of annular areas within
RO17 Ring 1
R017 Ring 2
R017 Ring 3
R017 Ring 4
R017 Ring 5
R017 Ring 6
RO17 Ring 7
R017 Ring 8
R017 Ring 9
RO17 Ring 10
R017 Ring 11
R017 Ring 12

R018 Fruits, vegetables and grain consur
R018 Leafy vegetable consumption (kg/yr)
R018 Milk consumption (L/yr)
R018 Meat and poultry consumption (kg/yi
R018 Fish consumption (kg/yr)
R018 other seafood consumption (kg/yr)
R018 soil ingestion rate (g/yr)
R018 Drinking water intake (L/yr)
R018 Contamination fraction of drinkin
R018 Contamination fraction of househod
R018 Contamination fraction of livestoci
R018 Contamination fraction of irrigati
R018 Contamination fraction of aquatic
R018 Contamination fraction of plant fo
R018 Contamination fraction of meat
R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (k
R019 Livestock fodder intake for milk (k
R019 Livestock water intake for meat (L/
R019 Livestock water intake for milk (L,
R019 Livestock soil intake (kg/day)
R019 Mass loading for foliar deposition
R019 Depth of soil mixing layer (m)
R019 Depth of roots (m)
R019 Drinking water fraction from ground
R019 Household water fraction from grou
R019 Livestock water fraction from groui
R019 Irrigation fraction from ground war

R19B Wet weight crop yield for Non-Leaf'
R19B Wet weight crop yield for Leafy
R19B Wet weight crop yield for Fodder
R19B Growing season for Non-Leafy (yea
R19B Growing Season for Leafy (yea

tBARTLETT

Site-Specific Parameter summary (continued)
User 3 used by RESRAD
Input Default (if different from user input)

............................. . . .. . ... X.... ... ...... .... . Xi.S k.. a ..i. s a .

AREA:
not used 1.000E+O0
not used 2.732E-01
not used O.OOOE+O0
not used 0.OOOE+00
not used 0OOOE+O0
not used O.OOOE+O0 ---
not used 0.000E+00
not used O.000E+00
not used 0.00 0 ---
not used 03.OOOE+o0
not used O.0006E+00
not used 0.000E+00 0

mption (kg/yr) 1.120E+02 1.600E+02 -
2.140E+01 1.400E+01 3
2.330E+02 9.200E+01

r) 6.510E+01 6.300E+01
2.060E+01 5.400E+00
9.000E-01 9.000E-01 ---
1.826E+01 a 3.650E+01 ---
4.785E+02 5.100E+02 ---

water 1.000E+00 1.000E+O0 0
d water not used 1.000E+00 ---

k water 1.000E+O0 1.000+0 ---
on water 1.000E+00 1.0006E+00
food 1.000E+00 5.OOOE-01
od ' 1.000E+00 '-1

3 1.000E+00 '-1 3

1.000E+00 :-1

kg/day) 2.710E+01 6.800E+01
kg/day) 6.320E+01 5.500E+01
/day) 5.060E+01 5.000E+01
/day) 6.OOOE+01 1.600E+02

S.OOE-01 5.000E-01
(g/m**3) 4.000E-04 1.000E-04 ---

2.300E-01 1.500E-01
1.220E+00 9.000E-01 3

d water 1.000E+00 1.O00E+O00
nd water not used 1.000E+00 ---

nd water 1.000E+00 31.000E+0 ---

ter 1.000E+00 3.O00E+00

y (kg/m**2) 1.750E+00 7.000E-01 ---

(kg/m**2) 2.889E+00 1.500E+O0 0
(kg/m*2) 1.887E+00 l.IOOE+00

rs) 2.460E-01 1.700E-01
rs) 1.230E-01 2.500E-01 ---

Parameter
Name

FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACA( 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)

3 FRACA( 9)
FRACA(10)
FRACA(11)
FRACA(12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW

3 FIRW
3 FR9
3 FPLANT

SFMEAT
FMILK

3 LFI5
3 LFI6

LWIS
LWI6
LSI

3 MLFD
3 DM

DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV(1)
YV(2)
YV(3)
TE(1)
TE(2)

NAA
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R19B 3 Growing Season for Fodder (years) ' 8.200E-02 - 8.OOOE-02 -- 3 TE(3)

1RESRAD, Version 6.5 T<m Limit = 30 days 11/28/2011 10:36 Page 6

Summary HB sensitivity analysis.soils.r-90
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGL_.SR90.RAD

Site-Specific Parameter Summary (continued)

0 3 User 3 . Used by RESRAD 3 Parameter

Menu I Parameter . .Input . 'Default (If different from user input) NI ame

R19B Translocation Factor for Non-Leafy 1.000E-01 1.OOOE-01 --- TIV(1)

R19B Translocation Factor for Leafy 1.000E+00 1.OOOE+00 --- TIV(2)

R19i Translocation Factor for Fodder 1.00OE+00 1.OOOE+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.SOOE-01 2.SOOE-01 --- RDRY(1)

RI9B Dry Foliar Interception Fraction for Leafy 3.500E-01I 2.500E-01 --- RDRY(2)

RI9B Dry Foliar Interception Fraction for Fodder I3.500E-01 2.500E-01 --- RDRY(3)

R19i Wet Foliar Interception Fraction for Non-Leafy 3.5OOE-01 ' 2.500E-01 --- RWET(1)

Ri9B Wet Foliar Interception Fraction for Leafy 5.800E-01 2.500E-01 --- RWET(2)

RI9B Wet Foliar Interception Fraction for Fodder 3.50OE-01 2.500E-01 --- RWET(3)

R19B weathering Removal Constant for Vegetation 3.300E+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.OOOE-05 --- C12WTrR

C14 C-12 concentration in contaminated soil (g/g) not used 3.OOOE-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000-E07 --- EVSN

C14 C-12 evasion flux rate from soil (1/set) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.000~-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.OOO-E01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STORT(1)

STOR Leafy vegetables 1.000E+O0 1.OOOE+00 --- STOR-T(2)

STOR Milk I.O00E+00 1.OOOE+00 --- STORT(3)

STOR Meat and poultry 2.OOOE+01 2.OOOE+01 --- STORT(4)

STOR Fish 7.OOOE+00 7.OOOE+00 --- STOR-T(S)

STOR Crustacea and mollusks 7.OO0E+00 7.OOOE+00 --- STORT(6)

STOR well water 1.000E+00 1.O00E+O0 STORT(7)

STOR surface water 1.O00E+00 1.O00E+00 --- STOLT(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOOR1

R021 3 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.OOOE-O1 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01I --- TPFL

R021 Volumetric water content of the cover material not used 5.000E-02 --- PH2OCV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 --- OIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 3 in contaminated zone soil not used 2.OOOE-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.O0E+00 --- HMIX

R021 Average building air exchange rate (1/hr) not used S.OOOE-01 I --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used 0.0000E+0 --- FAI

R021 Building depth below ground surface (i) not used 3-1.000E+00 --- DMFL

R021 Emanating power of Rn-222 gas not used 3 2.500E-01 --- EMANA(1)

R021 3 Emanating power of Rn-220 gas not used 3 1.5iOE-01 --- EMANA(2)

TITL Number of graphical time points 32 -PTS

1RESRAD, Version 6.5 T<" Limit ý 30 days 11/28/2011 10:36 Page 7

Summary : HB sensitivity analysis.soil.Sr-90
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\SR90 DCGL\HB SOIL DCGL_SR90.RAD

Site-Specific Parameter Summary (continued)
0 3 . User 3 ffused by RESRAD 3 Parameter

Menu . Parameter .input 3.Default '.(If dierent from user input) 3 Name

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

TITL ' Maximum number of integration points for risk 1 3 .--- 7 KYMAX

itIi±tt±Iiltt11It±i±±±1±iff1313tt± 31 fItftt±1111flt1113i±fIii±ttt iittt±It±Iittt±±t31t•tIftIIIt it±Ift Itt±±± tt133tt11

Summary of Pathway Selections

.Pathway , User Selection
.. ........ .. ... .. . i... ............. ....

1-- external gamma active
2 inhalation (w/o radon)

3  
active

3 -- plant ingestion active
4-- meat ingestion active
5 milk ingestion active
6 aquatic foods active
7 drinking water active
8 soil ingestion active
9 -- radon suppressed
Find peak pathway doses 3 active

1RESRAD, version 6.5 Tm, Limit = 30 days 11/28/2011 10:36 Page 8

Summary HB sensitivity analysis.soilSr-90
File : C:\RESRAD.FAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGLSR90.RAD

Contaminated Zone Dimensions Initial Soil Concentrations-p.Ci/9. a.... .. . .. .. . .. . .. .~ ............................... i..

Area: 30000.00 square meters Sr-90 1.OOOE+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:\RESRADFAMILY\RESRAD\6.S\USERFILES\SR90 DCGL\HB SOIL DCGLSR90.RAD

Table of Contents

Part VI: Uncertainty Analysis
titttttftiftfit/tittiftttttt

ORESRAD Uncertainty Analysis Results
Probabilistic Input .. ................................. 2

Total Dose ... ......................................... 3
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Total Risk ... ......................................... 4

Dose vs Pathway: Ground External ................... 5

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 Probability Summary ....................... 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'c Limit = 30 days 11/28/2011 10:36 Page 2

Probabilistic results summary : HB sensitivity analysis.soilSr-90

File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SR90 DCGL\HB SOIL DCGLSR90.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30
31
32

f13131

Name

DENSCZ
TPCZ
HCCZ
BCZ
EVAPTR
RI
DENSAQ
TPSZ
EPSZ
HCSZ
BSZ
DWIBWT
UW
N(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCUZ(1)
BUZ(1)
MLINH

.8119
SHF3
SHF1
DM
Yv(1)
WLAM
RWET(2)
DCACTC(1)
DCACTUI(1)
DCACTS(1)
BRTF(38,2)
BRTF(38,3)
BBIO(38,1)

Distribution Parameters

BOUNDED NORMAL 1.5635 .2385 .827 2.3

BOUNDED NORMAL .41 .09 .1319 .6881

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084

BOUNDED NORMAL .43 .0699 .214 .646

BOUNDED NORMAL .342 .0705 .124 .56

BOUNDED LOGNORMAL-N .362 1.59 .0106 195

BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5

TRIANGULAR 6 10 30

UNIFORM 1173 1973

UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827 2.3

BOUNDED NORMAL .41 .09 .1319 .6881

BOUNDED NORMAL .315 .0905 .0349 .594

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

CONTINUOUS LINEAR 8 0 0 .000008

.00004 .9495 .00006 .9937 .000076 .9983 .0001 1

UNIFORM .15 .95
BOUNDED LOGNORMAL-N -1.3 .59 .044 1

TRIANGULAR 0 .15 .6

TRUNCATED LOGNORMAL-N .56 .48 .001 .999

TRIANGULAR 5.1 18 84

TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N 3.45 2.12 .001 .999
TRUNCATED LOGNORMAL-N 3.45 2.12 .001 .999

TRUNCATED LOGNORMAL-N 3.45 2.12 .001 .999

TRUNCATED LOGNORMAL-N -4.61 .4 .001 .999

TRUNCATED LOGNORMAL-N -6.21 .5 .001 .999

LOGNORMAL-N 4.1 1.1
11111111fif f ftftiffiffifLGiNRiMA- 4.f1 1.1111111111111111111111111111

0151 .000016 .1365

IRESRAD, Version 6.5 T" Limit = 30 days 11/28/2011 10:36 Page 20

Probabilistic results summary : H1 sensitivity analysis.soilSr-90

File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\SR90 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
Years mrem/yr

1 0.000E+00 1.655E+01

t DARTLETT
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Tc-99 Results:

1RESRAD, Version 6.5 Ta Limit = 30 days 11/28/2011 10:41 Page 1

Summary : HB sensitivity analysis.soilTc-99
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL_TC99.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

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 = O.OOOE+O0 .. .................................... 9

Time = 1.000E+00 . .................................... 10

Time = 3.OOOE+00 . .................................... 11

Time = 1.OOOE+01 . .................................... 12

Time = 3.OOOE+01 . .................................... 13

Time = I.OOOE+02 .. .................................... 14

Time = 3.000E+02 .. .................................... 15

Time = 1.OOOE+03 .................................... 16

Dose/Source Ratios Summed Over All Pathways ............. 17

Single Radionuclide Soil Guidelines ....................... 17

Dose Per Nuclide Summed Over All Pathways ................. 18

Soil Concentration Per Nuclide ..................... .. 18

IRESRAD, Version 6.5 T ̀  Limit = 30 days ii/28/2011 10:41 Page 2

Summary HB sensitivity analysis.soiljTc-99
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.RAD

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

0 3 
a Current I Base a Parameter

Menu Paaee Value# 3 Caset Name

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

A-I TC-99 (Source: FGR 12) 1.255E-04 1.255E-04 DCF1( 1)

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

B-1 TC-99 
8.320E-06 8.320E-06 DCF2( 1)

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

D-1 TC-99 
1.460E-06 1.460E-06 DCF3( 1)

D-34 Food transfer factors:
D-34 ITC-99 , plant/soil concentration ratio, dimensionless 9.160E+00 5.000E+00 RTF( 1,1)

D-34 TC-99 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.0003-04 1.000E-04 RTF( 1,2)

D-34 3cTc-99 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 1,3)

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

D-5 Tc-99 , fish 2.000E+01 2.000E+01 a BIOFAC( 1,1)

D-5 TC-99 crustacea and mollusks 5.O00E+00 5.OOOE+00 a BIOFAC( 1 2)

#For DCF1(mxx) 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.

IRESRAD, Version 6.5 Tm Limit = 30 days 11/28/2011 10:41 Page 3

Summary : HB sensitivity analysis.soilTc-99
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGL.TC99.RAD

Site-Specific Parameter Summary

0 
3 User 3 a used by RESRAD

Menu Parameter Input a Default (If different from user input)
Parameter

Name

ROll Area of contaminated zone (m**2)
ROll Thickness of contaminated zone (m)
R011 Fraction of contamination that is submerged

R011 Length parallel to aquifer flow (m)
R011 Basic radiation dose limit (mrem/yr)
R011 Time since placement of material (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
Roll Times for calculations (yr)
R011 Times for calculations (yr)
R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): TC-99

R012 Concentration in groundwater (pCi/L): Tc-99

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)

R013 Contaminated zone total porosity
R013 Contaminated zone field capacity
R013 Contaminated zone hydraulic conductivity (m/yr)

R013 Contaminated zone b parameter
R013 Average annual wind speed (m/sec)
R013 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 a Precipitation (m/yr)
R013 Irrigation (m/yr)
R013 a Irrigation mode
R013 Runoff coefficient
R013 watershed area for nearby stream or pond (m**2)

R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 Saturated zone total porosity
R014 Saturated zone effective porosity
R014 Saturated zone field capacity
R014 a Saturated zone hydraulic conductivity (m/yr)

t OARTLETT

a AREA
3.OOOE+041.0006+04
2.670E+00 a 2.000E+00
O.OOOE+00 O.000E+00
1.950E+02 1.000E+02
2.500E+01 3.000E+01
O.O00E+00 O.000E+00
1.000E+00 1.000E+00
3.000E+00 3.000E+00
1.O00E+01 1.000E+01
3.000E+01 3.000E+01
1.000E+02 1.000E+02
3.000E+02 3.000E+02
1.O00E+03 1.000E+03
not used O.000E+00
not used O.O00E+00

1.000E+00 OO00E+00
not used O.000E+00

0.000E+00 0.000E+00
not used 1.500E+00
not used I1.000E-03
1.564E+00 1.500E+00
2.200E-03 1.000E-03
4.100E-01 4.000E-01
9.500E-02 2.000E-01
3.900E+00 31.000E+01
S.600E+00 5.300E+00
3.040E+00 2.000E+00
not used 8.O00E+00
6.250E-01 5.000E-01
9.100E-01 1.000E+00
5.600E-01 2.000E-01
overhead overhead
5.000E-01 2.000E-01
2.520E+07 1.000E+06
1.000E-03 1.000E-03

1.510E+00 1.500E+00
4.300E-01 4.000E-01
3.420E-01 2.000E-01
8.800E-02 a 2.000E-01
2.880E+01 1.000E+02

AREA
THICKO
SUBMFRACT
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
T( 6)

3 T( 7)
1 T( 8)
3 T( 9)
T(10)

: S1(1)
aw1l( 1)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ

FCCZ3HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
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R014 I Saturated zone hydraulic gradient 2.000E-03 2.000E-02

R014 3 Saturated zone b parameter 7.100E+00 5.300E+00

R014 3 water table drop rate (m/yr) 1.000E-03 1.000E-03

R014 3 Well pump intake depth (m below water table) 1.000E+01 1.O00E+01

R014 Model: Nondispersion (No) or Mass-Balance (MB) NO ' ND

R014 Well pumping rate (m**3/yr) a 1.573E+03 2.500E+02
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Summary : HB sensitivity analysis.soil.Tc-99
File : C:\RESRADrFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.RAD

site-specific Parameter Summary (continued)

0 
3 User 3

Menu 3Parameter 
3 Input 'Default 3(if

ROIS Number of unsaturated zone strata 1 3 1

R01S Unsat. zone 1, thickness (m) 4.040E+00 4.000E+00

R015 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00

ROS Unsat. zone 1, total porosity 4.100E-01 4.00OE-01

R0IS Unsat, zone 1, effective porosity 3.150E-01I 2.OOOE-01

R015 Unsat. zone 1, field capacity 9.500E-02 2.00OE-01

R015 Unsat. zone 1, soil-specific b parameter 5.600E+00 5.300E+00

ROS3 Unsat. zone 1, hydraulic conductivity (m/yr) 3.900E+00 1.000E+01

RO6 Distribution coefficients for TC-99
RO16 Contaminated zone (cm**3/g) 4.280E+00 0.000E+00

RO16 unsaturated zone 1 (cm**3/g) 5.100E-01 0.O00E+00

R016 Saturated zone (cm**3/g) 5.100E-01 O.000E+00

R016 Leach rate (/yr) O.000E+00 O.O00E+00

ROI6 Solubility constant O.0006+00 O.O00E+00

R017 Inhalation rate (m
t
*3/yr) 8.400E+03 I 8.400E+03

R017 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04

R017 Exposure duration 3.OOOE+01 3.OOOE+01

R017 Shielding factor, inhalation 5.500E-01 4.000E-01

R017 Shielding factor, external gamma 2.725E-01 7.OOOE-01

R017 Fraction of time spent indoors 6.571E-01 5.000E-01

R017 Fraction of time spent outdoors (on site) 1.181E-01 2.500E-01

R017 Shape factor flag, external gamma 1.000E+00 1.OOOE+0O >

R017 Radii of shape factor array (used if FS = -1):

R017 Outer annular radius (m), ring 1: not used 5.O00E+01

R017 Outer annular radius (m), ring 2: not used 3 7.071E+01

R017 Outer annular radius (m), ring 3: not used O.000E+00

R017 Outer annular radius (m), ring 4: not used O.00E+±00

R017 Outer annular radius (m), ring 5: not used O.000E+00

ROll Outer annular radius (m), ring 6: not used O.0000E+0

R017 Outer annular radius (m), ring 7: not used O.OOOE+00

R017 Outer annular radius (m), ring 8: not used O.000E+00

R017 Outer annular radius (m), ring 9: not used 0.000E+00

R017 Outer annular radius (m), ring 10: not used 0.O000E+00

R017 Outer annular radius (m), ring 11: not used 0.OOOE+-O0

R017 Outer annular radius (m), ring 12: not used 0.000E+00

IRESRAD, Version 6.5 7T" Limit = 30 days 11/28/2011 10:41 Page 5

Summary : HB sensitivity analysis.soilTc-99
File : C:\RESRADFAMILY\RESBAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.RAD

Site-Specific Parameter Summary (continued)

0 
3 User 1 3

menu Parameter 3 input Default (f

R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.OOOE+00

R017 Ring 2 not used 2.732E-01

ROl7 Ring 3 not used O.000E+00

R017 Ring 4 not used O.O00E+00

R017 Ring 5 not used O.O00E+00

R017 Ring 6 not used O.O00E+00

R017 Ring 7 not used O.OOOE+00

R017 Ring 8 not used O.O00E+00

R017 Ring 9 not used O.000E+00

R017 Ring 10 not used O.000E+00

R017 Ring 11 not used O.O00E+00

R017 Ring 12 not used O.000E+00

RO8 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02

RO8 Leafy vegetable consumption (kg/yr) • 2.140E+01 1.400E+01

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01

RO8 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01

ROl8 Fish consumption (kg/yr) 2.060E+01 5.400E+00

R018 Other seafood consumption (kg/yr) 9.000E-01 9.000E-01

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01

ROI8 Drinking water intake (L/yr) 4.785E+02 5.100E+02

R018 contamination fraction of drinking water 1.000E+00 1.000E+00

R018 Contamination fraction of household water not used 1.000E+00

R018 Contamination fraction of livestock water 1.000E+00 1.000E+00

RO18 Contamination fraction of irrigation water 31.000E+00 31.000E+00

RO18 Contamination fraction of aquatic food 1.O00E+00 5.O00E-01

R018 Contamination fraction of plant food 1.000E+00 3-1

R018 Contamination fraction of meat 1.000E+00 '-1

R018 Contamination fraction of milk 1.000E+00 :-1

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01

R019 Livestock water. intake for meat (L/day) 5.060E+01 a 5.OOOE+01

R019 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02

R019 Livestock soil intake (kg/day) 5.000E-01 S.O00E-01

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04

R019 Depth of soil mixing layer (m) 2.300E-01 I1.500E-01I

R019 Depth of roots (m) 1.220E+00 9.000E-01

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00

R019 Household water fraction from ground water not used 1.000E+00

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00

R19B Wet weight crop yield for Non-Leafy (kg/m"*2) 1.750E+00 7.000E-01

R19B wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00

R19B wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01

R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01

R19B Growing Season for Fodder (years) 8.200E-02 8.000E-02

' BA RT L ETT

I HGWT
3 BSZ

3 DWIBWT
-MODEL

used by RESRAD Parameter
different from user input) Name~AAAAAAAA~aaAAAAAAA~pAAAAAAAAAAAA

-NS
-H(1)
-- DENSUZ(1)
3 TPUZ(1)
3 EPUZ(1)
- FCUZ(1)
-- BUZ(1)

HCUZ(1)

-- DCNUCC( 1)
DCNUCU( 1,I)

-- DCNUCS( 1)
2.025E-02 ALEACH( 1)
not used SOLUBK( 1)

-- INHALR
-- MLINH
- -ED
3 SHF3
3 SHF1

FIND
3 FOTD

0 shows circular AREA. FS

RADSHAPE( 1)
3 BADSHAPE( 2)
3 PAD.SHAPE( 3)
-- RADSHAPE( 4)
3 RADSHAPE( 5)
3 RADSHAPE( 6)
-- RADSHAPE( 7)
3 RADSHAPE( 8)
3 RADSHAPE( 9)
--- RADSHAPE(10)
3 RADSHAPE(11)
-RADSHAPE(12)

used by RESRAD
different from user

3 Parameter
input) Name

FRACA( 1)
FBACA( 2)
FRACA( 3)
FBACA( 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(l1)
FRACA(12)

3 DIET(1)
DIET(2)
DIET(3)

3 DIET(4)
DIET(S)
DIET(6)
SOIL

IDWI

3 FDW3FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
3 LFI6
3LW1 5
3 LWI6

LSI
MLFD

3 DM
DROOT
FGWDWFGW/HB
FGWLW
FGWIR

Yv(1)
YV(2)
YV(3)
TE(1)
TE(2)
TE(1)
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Summary HB sensitivity analysis.soil_Tc-99
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.RAD

0
menu 3Parameter

R19B Translocation Factor for Non-Leaf
R19B Translocation Factor for Leafy
R19B Translocation Factor for Fodder
R19i Dry Foliar Interception Fraction f

RI9B Dry Foliar Interception Fraction f
R19B Dry Foliar Interception Fraction f
R19B I Wet Foliar Interception Fraction f

R19B Wet Foliar Interception Fraction f
RIeB 3 Wet Foliar Interception Fraction f
Ri9B weathering Removal Constant for Ve

c14 C-12 concentration in water (g/cm*
C14 C-12 concentration in contaminated
C14 Fraction of vegetation carbon from

C14 Fraction of vegetation carbon from

C14 C-14 evasion layer thickness in so
C14 C-14 evasion flux rate from soil
C14 C-12 evasion flux rate from soil
C14 3 Fraction of grain in beef cattle f
C14 Fraction of grain in milk cow feed

STOR Storage times of contaminated food
STOR Fruits, non-leafy vegetables, an

STOR Leafy vegetables
STOR Milk
STOR Meat and poultry
STOR Fish
STOR Crustacea and mollusks
STOR Well water
STOR Surface water
STOR Livestock fodder

R021 Thickness of building foundation
R021 Bulk density of building foundatio
R021 3 Total porosity of the cover materi
R021 I Total porosity of the building fou

R021 I volumetric water content of the cou
R021 volumetric water content of the fo
R021 Diffusion coefficient for radon ga

R021 in cover material
R021 I in foundation material
R021 in contaminated zone soil
R021 Radon vertical dimension of mixing
R021 I Average building air exchange rate
R021 Height of the building (room) (m)

R021 Building interior area factor
R021 Building depth below ground surfac
R021 Emanating power of Rn-222 gas
R021 Emanating power of Rn-220 gas

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

I. Input 3. Default I (if different from user.input) 3 Name

y 1.000E-01 O1.O0E-01 --- TIV(1)

1.0OOE+00 1.OOOE+00 --- TIV(2)

1.000E+00 1.000E+00 --- TIV(3)

or Non-Leafy 3.SOOE-01 2.500E-01 --- RDRY(1)

or Leafy 3.500E-01 2.500E-01 --- RDRY(2)

or Fodder 3.500E-01 2.500E-01 --- RDRY(3)

or Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)

or Leafy S.800E-01 2.SOOE-01 --- RWET(2)

or Fodder I 3.SOOt-01 2.5OOE-01 --- WLET(3)

getation 3.300E+01 2.OOOE+01 --- WLAM

-3) not used 2.OOOE-05 --- C12WTR

soil (g/g) not used 3.000E-02 --- cl2cz

soil not used 2.000E-02 --- CSOIL

air not used 9.800E-01 --- CAIR

il (m) not used 3.000E-01 --- DMC

1/sec) 3 not used 7.OOOE-07 --- EVSN

1/sec) 3 not used 1.000E-10 --- REVSN

eed not used 8.000E-01 --- I AVFG4

not used 2.OOOE-01 --- AVFG5

stuffs (days):
d grain 1.400E+01 1.400E+01 --- STOR-T(1)

1.O00E+00 1.OOOE+00 --- STOR_T(2)

1.OOOE+00 1.OOOE+00 --- STOLT(3)

2.000E+01 2.OOOE+01 --- STORT(4)

7.000E+00 7.OOOE+000 --- STOT(5)
7.OOOE+00 7.000E+00 --- STORT(6)

1.O00E+00 1.OO0E+0 --- STOR_T(7)
1.000E+00 1.OOOE+00 --- STOR_T(8)

4.500E+01 4.SOOE+01 --- STORT(9)

m) not used I 1.S00E-01 --- FLOOR1

n (g/cm**3) not used 2.400E+00 --- DENSFL

al not used 4.OOOE-01 --- TPCV

ndation not used 1.OOOE-01I --- TPFL

ver material 3 not used S.OOOE-02 --- PH2OCV

undation not used 3.OOOE-02 --- PH2OFL

s (m/set):
not used 2.OOOE-06 --- DIFCV

not used 3.OOOE-07 --- DIFFL

not used 2.000E-06 --- DIFCZ

(m) not used 2.OOOE+00 --- HMIX

(1/hr) not used S.000E-01 --- REXG

not used 2.S00E+00 --- HRM
not used 0.OOOE+00 --- FAX

e (m) not used 3-1.OOOE+00 --- DMFL

not used I 2.5OOE-01 --- EMANA(1)

not used I 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- --- NPTS
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Summary : HB sensitivity analysis-soil-Tc-99
File : C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLTCS9.RAD

site-Specific Parameter Summary (continued)

0 
User used by RESRAD Parameter

Menu Parameter Input.Defaun............... ............. .... . lt (if differentDfrom user input) Name

TITL I Maximum number of integration points for dose 17 3 .---- LYMAX

TITL Maximum number of integration points for risk 1 ...... KYMAX

Summary of Pathway Selections

.Pathway user selection... ... .. .. . .. . .. ....... .

1-- external gamma active
2 inhalation (w/o radon)' active
3 -- plant ingestion active
4 meat ingestion active
5 milk ingestion active

6 aquatic foods active
7 drinking water active
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active

IRESRAD, Version 6.S Tm Limit = 30 days 11/28/2011 10:41 Page 8

Summary : HB sensitivity analysis-soilTc-99
File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\TC99 DCGL\HB SOIL DCGL.TC99.RAD

Contaminated Zone Dimensions Initial Soil Concentrations.Ci/9

Area: 30000.00 square meters Tc-99 1.000E+00

Thickness: 2.67 meters
Cover Depth: 0.00 meters
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Probabilistic results summary : HB sensitivity analysis.soilTc-99

File : C:\RESRADFAMILY\RESRAD\6.S\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.RAD
Table of Contents

Part VI: Uncertainty Analysis

ORESRAD Uncertainty Analysis Results
Probabilistic Input ................................. . 2

Total Dose ... ......................................... 3

Total Risk ... ......................................... 4
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Dose vs Pathway: Ground External ................... 5

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 Prohability Summary ........................ 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
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Probabilistic results summary : HB sensitivity analysis.soil_..Tc-99
File : C:\RESRADFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLUTC99.RAD

Probabilistic Input
ONumber of Sample Runs: 2000

Number

1
23
4
5
6
7
8
9

10
11
12
13
14
1s
16
17
18
19
20

.00003
21
22
23
24
25
26
27
28
29
30
31

ttilti

Name

DENSCZ
TPCZ
HCCZ
BCZ
EVAPTR
RI
DENSAQ
TPSZ
EPSZ
HCSZ
BSZ
DWIBWT
UW
H(1)
DENSUZ(1)
TPUZ(1)
EPUZ(1)
HCUZ(1)
BUZ(1)
MLINH

.8119
SHF3
SHF1
DM
YV(1)
WLAM
RWET(2)
DCACTU1(1)
DCACTS(1)
BRTF(43,2)
BRTF(43,3)
BBIO(43 1)

Distribution Parameters
AAA.AXXAA W XXXXA XXXXXXXXXXXXXXXXA ........ ...............................................

BOUNDED NORMAL 1.5635 .2385 .827 2.3
BOUNDED NORMAL .41 .09 .1319 .6881
BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190

BOUNDED LOGNORMAL-N 1.73 .323 2.08 15.3

UNIFORM .5 .75
UNIFORM .36 .76
BOUNDED NORMAL 1.5105 .1855 .937 2.084

BOUNDED NORMAL .43 .0699 .214 .646

BOUNDED NORMAL .342 .0705 .124 .56

BOUNDED LOGNORMAL-N .362 1.59 .0106 195

BOUNDED LOGNORMAL-N 1.96 .265 3.02 15.5

TRIANGULAR 6 10 30
UNIFORM 1173 1973
UNIFORM 0 8.08
BOUNDED NORMAL 1.5635 .2385 .827 2.3

BOUNDED NORMAL .41 .09 .1319 .6881

BOUNDED NORMAL .315 .0905 .0349 .594

BOUNDED LOGNORMAL-N 1.36 2.17 .00478 3190
BOUNDED LOGNORMAL-N 1.73 .323 2.08 1S.3

CONTINUOUS LINEAR 8 0 0 .000008

.00004 .9495 .00006 .9937 .000076 .9983 .0001 1

UNIFORM .15 .95
BOUNDED LOGNORMAL-N -1.3 .59 .044 1

TRIANGULAR 0 .15 .6
TRUNCATED LOGNORMAL-N .56 .48 .001 .999

TRIANGULAR 5.1 18 84
TRIANGULAR .06 .67 .95
TRUNCATED LOGNORMAL-N -. 67 3.16 .001 .999

TRUNCATED LOGNORMAL-N -. 67 3.16 .001 .999

TRUNCATED LOGNORMAL-N -9.21 .7 .001 .999

TRUNCATED LOGNORMAL-N -6.91 .7 .001 .999

LOGNORMAL-N 3 1.1
t•1tttttfff Ittttiffitftftitltifi11 tttiiffittttiffitfifilfffitffiff/tItttt

0151 .000016 .1365
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Probabilistic results summary : HB sensitivity analysis.soilTc-99
File : C:\RESRADOFAMILY\RESRAD\6.5\USERFILES\TC99 DCGL\HB SOIL DCGLTC99.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.OO0E+00 2.018E+00

t BARTLETT
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