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excavation was determined by remedial action goals for direct exposure, protection of
groundwater, and proter  on of surface waters (including the Columbia River). For each
point of compliance, specific remedial action goals were established to identify
radionuclide and nonradionuclide contaminants of concem (COCs). The site was
excavated to a depth of 6 m (19.7 ft) from the surrounding grade level to the bottom of

the excavation.

Field sampling, laboratory testing, and analyses of the sc were performed to verify

attainment of the remedial action goals.

E2.0 RESULTS

Results of the sampling, testing, and analyses for the 116-B-14 site cleanup indicate
that all remedial action objectives and goals for direct exposure, protection of
groundwater, and protection of surface waters (including the Columbia River) have been
met (see Table ES-1).

E2.1 DIF...oT EXPOSURE S _.L CLE/.. UP STANDA )S
E2.1.1 Radionuclides

The maximum dose rate predicted from the RESidual R/ ioactivity Dose Assessment
Model (RESRAD) is 10.9 mrem/yr at present and decreases to 0.07 mrem/yr in

1,000 years. The total dose rate in 19 years (the year 2018) is estimated to t

4.95 mrem/yr. The actual doses at the waste site will e consider: ly less than these

calculations because the remediated site will be filled with 6 m (19.7 ft) of cle 1 backf

All dose rates are below the 15 mrem/yr above background limit.
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E2.1.2 Nonradionuclides

The nonradionuclide COCs are total and hexavalent chromium, mercury, and lead. All

concentrations are below the remedial action goals.

E2.1.3 Noncarcinogenic Risk

The individual COC and cumulative noncarcinogenic risk ratios are well below the

remedial action goal of a hazard quotient of 1.0.

E2.1.4 Nonradionuclide Carc ogenic Risk

Hexavalent chromium is the only nonradionuclide carcinogenic COC; the risk value
(6.33 x 107"° in the shallow zone) is well below the individual and cumulative risk limits
1 x 10 and 1 x 105, respectively.

E2.2 | !C.ZCTION OF GROUNDWATER AND THE IVER

E2.2.1 Radionuclides

The est....ated radionuclide dose via tt  groundwater and/or river pathways is well

below the 4 mrem/yr dose rate limit.

E2.2.2 lonra onuclides

The remaining concentrations of total and hexavalent chromium, mercury, and lead are

protective of groundwater and the river.
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E3.0 WASTE SITE RECLASSIFICATIO

The site meets cleanup standards and has been reclassified as "closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1994) and the Waste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 1990). A copy of the waste site reclassification form is
included as Attachment ES-1.
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ACRC Y IS

contaminant of concern
dilution attenuation factor
data quality assessment
Washington State Department of Ecology
U.S. Environmental Protection jency
Environmental Restoration Disposal Facility
gamma energy analysis
maximum contaminant level
Model Toxics Control Act
man-carried radiological data system
sodium iodide
National Geodetic Vertical Datum 1929
polychlorinated biphenyl
practical quantitation limit
quality assurance
qua y control
remedial action goal
remedial action objective
Radiological Counting Facility
Remedial Design Report/Remedial Action Work Plan
. «=Sidual RADioactivity Dose Model
U.S. Department of Energy, Richland Operations Office
Record of Decision
ative percent differen
sampling and analysis plan
upper confidence limit
Washington Administrative Code
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0 INTF JCTION

1.1 IRPOSE

his cleant verification package documents the attainment of the remedial action
objectives (RAOs) and corresponding remedial action goals (RAGs) for the 116-B-14
North Sludge Trench (hereinafter referred to as the 116-B-14 site). Remedial action
objectives are narrative statements that define the extent to which the waste sites
require cleanup to protect human health and the environment. Remedial action goals
are contaminant-specific numerical cleanup criteria developed to ensure that remedial
actions will meet the RAOs. Site-specific data evaluations are presented to
demonstrate protection from direct exposure and protection of groundwater and surface
waters, including the Columbia River.

As shown in Figure 1, the 116-B-14 site is located within the 100-BC-1 Operable Unit in
the 100 Areas of the Hanford Site in southeastem Washington State.

2 RENOJIA..ONAUT ORITY

The 116-B-14 site remediation was performed in accordance with an Interim Action
Record of Decision (ROD) signed in September 1995 (EPA 1995). The ROD provided
the U.S. Department of Energy, Richland Operations Office (RL) the authority and
guidelines to conduct this remedial action at the 116-B-14 site. The preferred remedy
specified in the ROD was excavation and disposal of contaminated materials at the
Environmental Restoration Disposal Facility (ERDF). The RAOs for this site are
presented in the ROD (EPA 1995), and the RAGs are discussed in Section 4.0.
Methods to attain the RAOs are presented in the Remedial Design Report/Remedial
Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 1998b) 1d are discussed in
further detail in the 100 Area . .emedial Action Sampling and Analysis Plan (SAP)
(DOE-RL 1998a) and in other referenced documentation.

1- I JMENT ( ANTAT ™N

The cleanup verification evaluation is presented in the following sections:

. Section 2.0 -- Site Description and Supporting Information
e . Section 3.0 -- Cleanup Verification Sampling, Analysis, and Data Evaluation
. Section 4.0 -- Remedial Action Goal Evaluation
Section 5.0 -- Radionuclide Risk Information
° Section 6.0 -- Statement of Protectiveness
o Section 7.0 -- References

Section 8.0 -- Bibliography.
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2.0 SI ZSCRIPTION At 1§ 2PORTING INFORMATION

21 S EI| STORY

The 116-B-14 site, commonly known as the 1(. _ North Sludge Trench, received
radioactive sludge wastes in 1948. This site and the 116-B-13 South Sludge Trench
were associated with maintenance cleanout of the 116-B-11 (107-B) Retention Basin,
which was constructed in 1944. The 116-B-11 Retention Basin held 100-B eactor
effluent water for a brief time, allowing radioactive decay and thermal cooling to occur
before the water was discharged to the Cc 1mbia River. The 116-B-14 site is about

96 m (315 ft) from the Columbia River (Figure 1). The sludge pits were built to receive
the sludge removed from the bottom of the effluent retention basin, during periodic
maintenance of the basin. There is no indication from available records that this sludge
pit directly received any regular and/or high-volume liquid effluent wastes. After its use,
the waste site was covered with about 1.8 m (6 ft) of soil.

Hanford Site coordinates and elevation contours of the site prior to and after completion
of this remedial action are presented in Figure 2. Current adjacent average elevation is
approxnmately 132.5 m (435 ft) above sea level. All elevations presented in this report
are in National Geodetic Vertical Datum 1929 (NGVD29).

The sludge pit consisted of an approximately 122-m? (1,310-ft?) unlined excavation
(bottom dimension) with moderately sloped side walls. This pit extended to a depth of
about 3 m (10 ft) below grade, and was surrounded by native sandy gravel soils at the
base and side walls of the excavation.

2.2 SUBSUF ACE CONDITIONS

The soil column underlying the waste site and extending to the groundwater (vadose
zone) consists of material from the Hanford formation. The Hanford formation consists
predominantly of medium dense to dense sand and gravel, with various degrees of silt
and cobble-sized materials. ..1e iong-term groundwater ‘el beneath the sitg is
estimated at El. 120.2 m (394.2 ft) for analysis purposes, based on historical and

cur it information from adjacent groundwa™ *wells. The depth to groundwater
beneath the site (from the floor of the excavation) is estimated to be 6.3 m (20.7 ft).
Current groundwater elevations in adjacent wells are influenced by the nea y Columbia
River and other factors that result in periodic groundwater fluctuations.
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The QA/QC samples for this project included two field duplicate samples, an equipment
blank sample, and two split samples. A main and QA/QC sample results are
presented in Appendix A.

he split samples were analyzed and the results were compared to determine the
usability of the verification data. The EPA Contract Laboratory Program duplicate
sample comparison methodology, USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review (EPA 1994b), was used as an initial

st of the data from the splits. For split BOTOT1, the split labo ory was unable to

achieve hexavalent chromium detection levels below the required target detection limit.
This has no impact on the data, as hexavalent chromium was not detected in any
samples. The field main and split samples were evaluated by computing the relative
percent difference (RPD) of the split samples for each COC. Only the analytes that had
values five times above the detection limits for both the master and split samples were
compared. The RPD of results for BOTOF7 and the split BOTOTO were within the +35%
range, except for uranium-238 (52%) and chromium (total) (53%). The RPD of results
for BOTOF3 and the split BOTOT1 were. within the +35% range, except for uranium-238
(65%). Because the uranium values are below background levels and the total
chromium values are below cleanup levels, this is not a concern.

The results for the two EPA split samples are also presented in Appendix A, Table A-1.
The RPD calculations for the EPA splits showed that all analytes for BOTOF6 and
EPA-9, and BOTOF7 and EPA-10, were within the +35% range, except for uranium-238
(37%) for the BOTOF7 and EPA-10 splits. Because the uranium values are elow
natural background levels, this is not a concem.

3.5.2 Data Quality Asse: nent

A data quality assessment (DQA) ; a comparison of the implemented sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

resul of A will « 3 wi ti ita 1 ality i
quantity to support the decision-making process. A DQA was perfc . lonthe
verification sampling results as documented in BHI (1999). Results of the DQA
indicated that the quality of samples taken for final verification were adequate for final
cleanup verification.

A DQA was also performed to ensure that the data were suitable for decision-making
purposes. The analytical data were evaluated for compliance with quality assurance
project pla requirements (DOE-RL 1998a), including requirements for precision,
accuracy, completeness, and method detection limits. The DQA confirmed that ¢
analytical data were acceptable for decision making. The appropriate statistical test
was performed on the analytical data to determine statistical values for each
contaminant. The statistical values supported clean site verification decisions within the
specified error tolerances. The number of samples collected for cleanup v fification

13
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3.6.4.2 Protection _ ' Groundwater valuation. The cleanup verification statistical
values (radionuclide and one nonradionuclide COCs) and site-specific parameters we
entered into RESRAD for analysis of individual COC groundwater concentrations from
residual COC concentrations in soil. The results were then compared against maximum
contaminant levels (MCLs) and "National Primary Drinking Water Regulations"

(40 CFR 141) requirements. A description of this methodology is found in Section 4.4.1.

7 3 ESRAD input parameters are provided in  )pendix C. The analyses are

documented in calculation brief 010L _-CA-N0008 (see coversheet and summary in
Appendix C).

19
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The "National Primary Drinking Water Regulations" (40 CFR 141.16) establish a
4-mrem/yr dose standard for beta- and gamma-emitting radionuclides in drinking water.
They also specify the method of calculating dose: the individual organ-dose
calculational method given in NBS Handbook 69 (as amended August 1963

[NBS 1963]). The radionuclide COCs that are beta or gamma emitters are cobalt-60,
cesium-137, europium-152, europium-154, europium-155, and strontium-90. Figure 7
shows the individual organ doses over 1,000 years for gastrointestinal tract-lower large
intestine [GI(LLI)], bone, liver, and total body. None of the organ doses exceeded the
4 mrem/yr standard over 1,000 years.

Figure 7. 116-B-14 Dose to Organs from Groundwater.
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4.4.2 Nonradionuclides

The methodology demonstrating the attainment of the RAGs for nonradionuclides is
summarized in Appendix B and in EPA/Ecology/RL meeting minutes (EPA et al. 1998;
Ecology 1997). Site-specific calculations are presented in the calculation riefs found in
Appendix C. The total and hexavalent chromium and mercury statistical values for
shallow and deep zone soils are below the protection of groundwater RAGs of

1,600 mg/kg, 8 mg/kg, and 0.33 mg/kg, respectively. The statistical value for lead in the
deep zone, 5.0 mg/kg, is less than the groundwater protection RAG of 10.2 mg/kg, but
the shallow zone statistical value of 18.7 mg/kg exceeds the RAG, and thus RESRAD
modeling was performed. Based on the site-specific verification mod¢ lead
concentrations in the shallow zone do not impact groundwater (i.e., zero contribution to
groundwater) and, therefore, meet the groundwater protection RAG for the entire
1,000-year time frame evaluated.

28
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4.5 ATTAINMENT OF COLUMBIA RIVER REMEDIAL ACTION GOALS
4.5.1 Radionuclides

The river protection RAGs for radionuclides are identical to the groundwater protection
RAGs. The RESRAD model was used to calculate the cumulative dose effect and the
individual radionuclide concentration in groundwater that would result from the residual
COC concentrations in deep zone soils under a 76-cm/yr (30-in./yr) scenario for

1,000 years. These values were then compared to the groundwater protection RAGs
listed in Table 3. ‘

The RESRAD modeling results indicated that radionuclides from the deep zone soils do
not reach groundwater (and by extension, do not reach the Columbia River) at levels
above the 4 mrem/yr RAG. In addition, the individual COCs do not result in
groundwater or river concentrations at levels above the individual COC RAGsS;
therefore, the protection of river RAGs have been attained.

4.5.2 Nonradionuclides

The methodology for demonstrating the attainment of the Columbia River RAGs for
nonradionuclides is summarized in Appendix B and in EPA/Ecology/RL meeting
minutes (EPA et al. 1998, Ecology 1997). Site-specific calculations are presented in the
calculation briefs found in Appendix C.

The maximum cleanup verification value for lead in the shallow zone exceeded the
groundwater and river protection soil RAGs calculated with the "100 times MCL time
DAF" rule; therefore, RESRAD modeling was performed for lead. Based on the site-
specific verification model, lead meets the river protection RAGs for the entire
1,000-year time frame evaluated. Other nonradionuclides were below Hanford Site
background levels. All nonradionuclide COCs have been demonstrated to be protective
of the river or below background concentrations. Therefore, the RAGs for protection of
the river have been attained.

29
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6.0 STATEMENT OF PROTECTIVENESS

As demonstrated in this verification package, the RAGs for direct exposure,
groundwater protection, and surface water protection (including protection of the
Columbia ver) have all been achieved (see Section 4.2). Because the RAGs have
been achieved, the RAOs that define the extent to which the waste sites require
cleanup (see Section 4.1) have also been met. Materials that contain COCs at
concentrations that exceed the RAGs have been excavated, sampled, analyzed, and
where required, the materials were removed and shipped to ERDF. The remaining soil
has been sampled, analyzed, and modeled to show that no residual COC
concentrations in vadose zone soils pose a threat to human health, groundwater, or the
Columbia River. The 116-B-14 site is thus verified to be remediated and no longer
poses a threat to human health or the environment.

33
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APPENDIX A

SUMMARY OF 116-B-14 VERIFICATION SOIL SAMF ING
AND ANALYTICAL RESULTS
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APPENDIX B

ATTAINMENT OF REM._JIAL ACTION GOALS -
CALCULATION METHODOLOGIES
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APPENDIX C

CALCULATION BRIEF COVERSH._ZTS
AND RESRAD INPUT PARAMETERS
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CALCULATION BRIEFS

The following calculation briefs are prepared in accordance with BHI-DE-01, Design
Engineering Procedures Manual, EDPI-4.37-01, “Project Calculations,” Bechtel Hanfc 1,
Inc., Richland, Washington.

BHI, 1998, 116-B-14 Variance Calculation, Calculation No. 0100B-CA-VO00., Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 1998, 116-B-14 Shallow and Deep Area Sampling Locations, Calculation
No. 0100B-CA-V0028, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

BHI, 1999, 116-B-14 95% UCL Calculations for Compliance with Cleanup Standards,
Calculation No. 0100B-CA-V0057, Rev. 0, Bechtel Hanford, Inc., Richland,
Washington.

BHI, 1999, . .=SRAD Calculations Supporting Closeout of the 116-B-14 Remediation
Site, Calculation No. 0100B-CA-N0008, Rev. 0, Bechtel Hanford, Inc., Richland,
Washington.

Also attached are (1) the RESRAD input parameters for the shallow zone, (2) the
RESRAD input parameters for lead in the shallow zone, and (3) the RESRAD
input parameters for the deep zone.

BHI, 1999, 116-B-14 Comparison to Drinking Water Standards, Calculation
No. 0100B-CA-V0036, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

tion briefs referenced in this appendix are kept in the active

( Cont torprc tf ava” "' oup ist.
i e ey o | ¢ "t files will be stored ina U.S. irtment ot Er gy,
Richland Operations Office repository. Also note that only __(cerpts of the calculation
briefs are included in this appendix.
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Calc. Summary

B CALCULATION SHEET
Originator R. B. Kerkow R Date 11/23/98 Calc. No. 0100B-CA-V0027  Rev. No. 0

Project  100-BC Remedial Action Job No. 22192 Checked ﬁg Date m2-28

Subject **& 2 94 Variance ("~'~lation SheetNo. 1 uf 5

Wmm:m:
Perform a sample variance calculation to determine the number of samples required for 116-B-14 shallow
zone (decision unit / sub-unit "A") verification sampling, as reauired in DOE/RL-96-22, Rev. 1, "100 AREA
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN" (S, ; and Instruction Guide (IG) 0100X-IG-
G0001, Rev. 1, "INSTRUCTION GUIDE FOR THE REMEDIATION OF THE 100-BC-1, 100-DR-1, AND
100-HR-1 WASTE SITE.

Given:

1) Sample locations for 116-B-14 (sub-unit "A") identified on Calculation Number 0100B-CA-V0028, Rev. 0.
1|2) Results of Gamma Energy Analysis (GEA) provided by Radiological Counting Facility (RCF).

1 }) Lookup values from DOE/RL-96-22.

4) Requirements from DOE/RL-96-22 and 0100X-1G-G0001.

W O N P N A W N -

14| Solution:

1siCalculation methodology is described in DOE/RL-96-22, Attachment A-1. Variance calculation is based on
s|the same three isotopes used to develop the statistical approach in DOE/RL-96-22. The statistical design is
17|based on the premise that these isotopes are the predominant components of the contamination and are
18|representative of the contamination distribution. Although analytical results are available for other isotopes,
1s|this information is not considered applicable or appropriate for the purpose of this calculation.

211Sheet No, Sheet Tifle Topic

22 1 Calc. Summary Summary overview of calculation brief.

2 2 Variance Variance calculation to compute the number of verification samples required.
2 3 Formulas Excel spreadsheet formulas used to perform the variance calculation.

25 4 Data Summary Sample ID, sample location, and data for selected analytes.

2 5 Sample Results Gamma Energy Analysis results, reported by Radiological Counting Facility.
27

2t te rlin 1 t inge |

29| affect the calculation. An "=IF" statement is used ir it; y"s v
30)that the sample identification number is comrectly a. .. . late analytical resuit.

s2|{Conclusion:
33| The required number of samples for the 116-B-14 Shallow Zone, sub-unit "A" is less than the defauit
s4{number (4 samples) specified in DOE/RL-86-22, therefore, the default number of sam :s will be collected.

B14-var Calc. Summary 11/23/98
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el Hanford, Inc. ERC TEAM
i (yﬁ CALCULATION SHEET
Originat D.B. ™ - "nz‘kDate 05/10/1999 Calc. N 0100B-CA-V0057 Rev. No. 0
Project 116-E~i~ une «08 Job No. 22192 Che"-= 4.8 .MM, Date “ )
Subject 116-B-14 95% UCL Cal~-'-*~~- for Compliance with Cle indards Sheet hu. ; 3£'/0
Problem:

Calculate the requisite statistics to evaluate complia vith cleanup standards for 116-B-14 shallow and deep zone
soils as required by the Fneld instruction Gu»de (FIG) (100-IG—GOOO1 Rev. 1); these statlstlwl values w1|l also be used to

b

nd the statistical power of the sample set to determme if the error toleranoe establushed in the SAP (at Ieast 80%) has
peen met.

Given:

1) Sample Results

1©[2) Lookup values from Remedial Design Report/Remedial Action Work Plan (RDR/RAWP) (DOE/RL-96-17, Rev. 0)
113} Requirements from the 100-Area Remedial Action Sampling and Analysis Plan (SAP) (DOE/RL-96-22, Rev. 0, and
12|FIG

1j4) Model Toxics Control Act, Washington Administrative Code-173-340, and Statistical Guidance for Ecology Site
1{Managers, Ecology Pub. #92-64, Washington Department of Ecology, Olympia, Washington.

1518) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data_
| with Below-Detection Limit or Below-PQL Vaiues (Censored. gts}.

1|Solution:

w|Calculation methodology is described in Ecology Pub. #92-84, below, and in Attachment A-1 of the SAP. Use data from.
|attached worksheets to calculate the single-tailed upper 95% confidence limit on the mean for each analyte. Compare
athis value for nonradionuclides to the cleanup standard in the RDR/RAWP. Compute the sum of the quotients for
2|noncarcinogenic nonradionuclides and the nsk associated with carcinogenic nonradionuclides. Use the data to compute
the power achieved with the number of samples collected and compare to requirements in the SAP (20% false-negative
error rate).

XN

Calculation Description:

The subject calculations were performed on data from soil verification samples from waste site 116-B-14. The data were
entered into an EXCEL 97 spreadsheet and caiculations performed by utilizing the built-in spreadsheet functions and/or
creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP is
documented by this calculation.

8 ¥ 848 ¥ 8

o
2

Methodology: :
The statistical value calculated to evaluate the effectiveness of cleanup was the 95% UCL on the mean. For analytes
with > 50% of the data below detection limits, the maximum value for the sample data was used instead of the 95% UCL.
All nonradionuclide (i.e., metals and chemicals) data reported as being below detection limit were set to % the detection
limit value for calculation of the statistics (Ecoiogy, 1993). For radionuciide data, caiculation of the statistics was done
on the reported value, 0 R s inx the mipimal ditictable Ackuty foo Hose amelytig
below defectwn .« (S5~ 7fislgs)
Natural background activity was subtracted from the statistical value for B8y (a naturally occurring radionuclide). For
nonradionuclides, the 95% UCL was ~almilated {¢ ~amnara directiv with the anoropriate cleanup values, and the other 2
parts of the MTCA test (nc sample gr 2 10% of ¢ y above the
cleanup value). To further evaluate the nonradionuclide closeout data, the fraction statistical value/cleanup limit was
calculated and summed. This s »f the quotients is similar to a hazard quotient, where values <1 are considered
protective of human health. The nonradionuclide carcinogenic risk was calculated by mutltiplying the carcinogenic
quotient for Cr+6 (the only carcinogenic nonradionuciide) by E-06, which is the risk associated with the cleanup limits for
“|chemicals and metals. The risk associated with radionuclides is determined in a separate calculation using RESRAD.
47
“IFor the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set.
9| An exception is made for nonradionuclides based on detection limit considerations. [f both of the duplicate pairs are
below the detection limit, the average of half the detection limit is computed. If one of the nonradionuclide samples is
above and the other below the detection limit, the detected sample is averaged with half the detection limit of the
undetected sample.

8&285

5 &t 5 &8 88 88 4

2 8 &

The MTCA statistical guidance suggests that a test for distributional form be performed on the data, and the 85% UCL
calculated on the appropriate distribution. However, these for small data sets, MTCA recommends that the caiculations
be performed assuming a normal distribution. For those constituents where the majority of the data were below the
detection limit, the statistical value used was the maximum value, and the distribution of the data has no influence on the
tests for compliance.

& & £ 8B

-]

To determine if the number of sampies collected satisfies the confidence levels determined in the SAP (i.e., false-
negative error=20%), the formula in Appendix A (p. A-2) of the SAP was used. Values below detection limit were treated
in the same manner as described above.
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B8-14 Deep Zone Veril Resuts

» ncarcinogenic sum of quotients 00158

L] Nonrad catcinogenic risk 5 78E-10

J_® ] ¢ 1 o 1 € Tf[ 6 T n Tq v T « T W | w Jo ¢ ] © Ja s T 7 Q[ v T w I v [ =z B A | Ac P A€ ] AF BL an ] A 21 AC_ PI AT B[ A0
(31" Aechel Baniocd, fos. ERCTEAM
i CALCULATION SHEET
$] Orginstor 0. B. Bhumenkmans Date 081171999 Cate. No. 01008-CA. Rev. No.
@] Project 118814 ks Closeoul JobNo. 22182 Chacked E& Oate
Subject  116-8-14 95% UCL Caleuiations for Compliance with Cleanup Standards Shewt No.
Alpha Energy
1 Anatysis Isotoplc Anatysis Cre8 Analysis ICP Metals Anslysis
o} AmZ41 @ MDA 134 a WOA Pu238 Q MDA Cré cr Hg Pb Q
(73] U 370e02[ 5.4 216607 - O3EO1 6. €03 U 6.75ED STEGS U 251€02| .10E01  347€02 0. 1.24E0 0083 152 0.018 41
3] 20260 MEW0  8WE 86€.07 U 86507 SLOGE0Y U 3N1E02[ 101E01 341E02] 70IEQ1  482602] 1328E400 1.356.01 0042 188 oots 50
2] 250EQ  MEW0  BOSE 17E01  9.19EQ 289600 U 449E.02] 1.68E07 U 227E02( 1.00E00 443602 0085 188 0018 53
(35} 24EQ EOY  SHE 44602 U 704601 447602 U 581E.07 807600 U 3.136.02| 5.60E.02 143602 ] 700E01  206E.02 0252 174 o018 U 3e
i)
L4 .
E Evitz ) Euits Q Puzs @ Puz3sH0  Q uns o [ sne a CTre Tr g G|
19 pCUp _ scllg _ PpCYg _ Cl C pellg i mghg mig mphg mohg |
0] 263601 15€-02 S 2#EG? 251E02 281€67 010601 B 14E01 0083 152 00000 [X]
| 21] 1336400 nE0 8.41E02 3.80E02 0.10E02 S.HED 1.40E+00 00835 Txd o018 515
2] 4.09€.01 MEN $61E.02 31IE02 5.80E-02 7.00E.01 4.04E+00 0252 174 0.0 38
F1L)
[24] » tatistical Computations
3L Amzal Co0 Caist [N ETE] €188 Puz3e SuZ3aD | EE] Sr,rad Creg Cr ¥y )
Assume Assume Assume Axsume saume Axsume Assume \ssume Assume Assume
Normal Normal Normal Normat ormat Normat Nommat Assume amal 95% Assume Normat Assume Normal | Assume Normal {Normal 95% | Normal 65%
h 95% UCL 5% UCL 95% UCL 5% ucL % uct 95% UCL 25% UCL Normal 95% ucL 5% UCL 5% UCL 5% UCL uct ucL
(GRverts (Giverts (Giverts (Gitbert's berts (Gierts (Giberts UCL (Gitberts Giiberts (Giberts (GRberts (Giberts (Gitbwrts (Gitverts
2 Statistical vaius based on| method) method) method) thod) athod) method) method) method) nethod) method) method) method) method)
wil N3 3 3 3 3 3 3 3 a 3 3 3 3 3
Fi) % < Detoction imh|  100% 100% 3 o% 7% 100% 100% 0% o o o% m a7% o
(29} mean| 0.0007 0.0241 299 D.648 )04 o0ess 00315 00483 0870 112 0433 107 0012 a3
(36} st dev{ 0.00590 000401 2% 0.507 1388 00172 000845 00202 00694 0240 0.104 13 0.005 08
131 Zstatstc| 164 164 184 184 184 184 184 .64 184 164 184 18 1.04 184
32]+ PIRUCL on mean| 0.0363 [ 537 17 3691 0.0807 omre 0.0875 0936 135 0z 179 0.2 50
334 maxvalue| 0.0149 U 002712 v 588 134 17 00417 U 00y U 0.101 103 151 0252 18.6 om 53
g Statistical valus| 0.0363 00278 537 12 2831 0081 00aze 00675 0838 135 0231 179 0.02 50
[35] 4 Background]  NA NA NA NA NA NA NA HA 11 NA NA NA NA NA
58] 1 Stabstical vaiue above 00063 00270 537 1.21 Y831 0.081 00378 00875 0(<86) 135 o2 179 o2 d so
£ )
E = remiyr for rad of Cleanup Limtt:{_ 14 45 33 A0 125 11 N9 an 74 62 22 $0000 24 353
36in
[40]» MTCA Test: 22 80000 24 353
o 95% UCL > Cleanup Limit?| HO HO NO NO
(47 > 10% above Cleanup Limit?| 22 NO NO NO
[43|» Ay sample > 2X Cleanup Limk?| NO NO NO NO
A=
[45] = Fracoon tor each nonradionuoiide | 0000578 0000224 0001 00143
[G@)" scn . | 578E.10 A NA
7]~ 00055
(4] MTCA Complisnce?  YES
£
130}

0 'aey
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additional time frames needed to be added. For the deep zone, the maximum year is 42,
which was added to the calculation runs for both the shallow and deep zones.

METHODOLOGY:

1) Pu-239/240 Conversion: The r  tive individual Pu-239 and Pu-240 activities were calculated
from the combined Pu-239/249 results reported. The calculations were performed in
accordance with calculation brief No. 0100B-CA-V0013. The relative activities for Pu-239
and Pu-240 were calculated by multiplying the cleanup verification value for Pu-239/240 by
0.807 and 0.193, respectively. Table 1 shows the results from this calculation.

able 1. Conversion of Pu-239/240 Activity to Relative Pu-239 and Pu-240 Activities

Pu-239/240 Fu-.39 Pu-240
Activity (@ 0.807 multiplier) ' » 0.193 multiplier)
>nallow zone 0.267 0.215 0.052
statistical value mi/m)
Deep zouc 0.068 0.054 OQ.ui+
statistical v 1e (pCi/g)

2) Lead Conversion to Uranium Surrogate: The lead mass concentration was converted to
“specific activity” to input into RESRAD in accordance with the memo from S. K. Demers to
R. C. Smith et al. U-238 was chosen as the lead surrogate isotope. The specific activity of
U-238 is 3.35E+02 pCi/mg. The K for lead was set at 30 mL/g in accordance with the
lookup value in the RDR/RAWP. Aside from this change in the Ky value for the U-238/lead
analog, the remainder of the RESRAD parameters remained as specified in Attachment 3.
The mass concentration of the lead (18.7 mg/kg) was converted to its surrogate activity value
by multiplying the lead concentration by the uranium specific activity:

U-238 Surrogate Activity = (18.7 mg/kg) (3.35E+02 pCi/mg) (1 kg/1000g) = 6.26 pCi/g.

The surrogate activity was then input to RESRAD as the initial concentration in the
contaminated zone. The concentration of lead in groundwater was calculated by dividing the
1 te activity in groundwater by the specific activity of U-238.

3) Three runs of RESRAD Version 5.82 were completed (radionuclide COCs in the shallow
zone and in the deep zone, and lead in the shallow zone; summary reports for each run are
attached). The input parameters are shown in each “Part I: Mixture Sums and Single
Radionuclide Guidelines,” completed for each RESRAD run, which are Attachments 2, 5,
and 7. The contaminant concentrations used for the calculations are shown in Table 2.

2 116-B-14.SUMwjm.RPT .doc
e Attachment _ Summary Sheet No. 2 of 7
“2C" Originator W. . **~*dahon_ Date__5/17/99
hk'd By _o. vv.Clark  Date _5/17/99
Calc. No ~“"0B-CA-NOOO8 _ Rev. No. 0
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None of the shallow zone radionuclide contaminants of concern (COCs) were calculated to
reach groundwater in the 1,000 years of the RESRAD model run . Breakthrough of deep
zone COCs cesium-137, cobalt-60, and strontium-90 occurred, and peaked at year 42 with a
maximum total concentration in groundwater of 0.61 pCi/L.

No nonradioactive COC is predicted to reach groundwater in 1,000 years.

6 116-B-14.SUMwjm.RPT.doc
<17/,  Attachment _ Summary Sheet No. 6 of 7
“Originator W. J. McMahon  Date__5/17/99

hk'dBy ~ ‘N = ° _ Date _5/17/99
Calc. No. 010up-CA-nuuu8  Rev. No. 0
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ATTACH] ENTS:
1. Graphic showing 116-B-14 Cleanup Verification Model (1 page)

Shallow Zone Radionuclides

2. RESRAD Output: 116-B-14 shallow zone, Part I: Mixture Sums and Single Radionuclide
Guidelines (28 pages)

3. RESRAD Output: 116-B-14 shallow zone, Part III: Intake Quantities and He: h Risk Factors
(39 pages)

4. RESRAD Output: 116-B-14 shallow zone, Part IV: Concentration of Radionuclides (15
pages)

Deep Zone Radionuclides

5. RESRAD Output: 116-B-14 deep zone, Part I: Mixture Sums and Single Radionuclide
Guidelines (29 pages)

6. RESRAD Output: 116-B-14 deep zone, Part [I: Intake Quantities and Health Risk Factors
(39 pages) -

7. RESRAD Output: 116-B-14 deep zone, Part IV: Concentration of Radionuclides (15 pages)

Shallow Zone Lead

8. RESRAD Output: 116-B-14 shallow zone, Lead, Part I: Mixture Sums and Single
Radionuclide Guidelines (17 pages)

9. RESRAD Output: 116-B-14 shallow zone, lead, Part IV: Concentration of Radionuclides
(Lead) (8 pages)

7 116-B-14.SUMwjm.RPT.doc
% Attachment _ Summary  Sheet No. 7 of 7
riginator W. J. McMahon _ Date  5/17/99
hk'dBy “_W.Clark Date _5/17/99
Calc. No. 01uus-CA-N0008 _ Rev. No 1
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RESRAD INPUT PARAMETERS FOR SHALLOW ZONE
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11:39
File:

05/13/99 Page 7

1B14SZ.RAD

Version 5.82 T« Limit = 0.5 year
116-B-14 Shallow Zone Radionuclides

1RESRAD,
Summary

Site-Specific Parameter Summary

3 User 3 3 Parameter

Used by RESRAD

3 3 3 Name

3 Area of contaminated zone (m**2} 3 7.400E+02 * 1.000E+04 3 3 AREA
RO11 * Thickness of contaminated zone (m) 3 6.000E+00 ? 2.000E+00 3 -—- 3 THICKO
RO11 ? Length parallel to aguifer flow (m) 3 1.400E+01 3 1.000E+02 3 -—- 3 LCZPAQ
RO11l ? Basic radiation dose limit (mrem/yr) 3 1.500E+01 * 3.000E+01 ? -—- 3 BRDL
RO1l ? Time since placement of material (yr) 2 0.000E+00 3 0.000E+00 3 -— 3 TI
RO1l ? Times for calculations (yr) 3 1.000E+00 * 1.000E+00 ? -——- 3 T( 2)
RO11 ? Times for calculations (yr) 3 1.000E+01 3 3.000E+00 3 - 2T 3)
RO11l ? Times for calculations (yr) 3 1.900E+01 3 1.000E+01 3 - 30 4)
RO11l ? Times for calculations {yr) 3 4.200E+01 ?* 3.000E+01 3 - 3 T( 5)
RO11l ? Times for calculations (yr) 3 1.000E+02 ? 1.000E+02 3 -—- 3 T( 6)
RO1l ? Times for calculations (yr) 3 1.000E+03 * 3.000E+02 ? -——= 3T 7)
RO11 ? Times for calculations (yr) > not used 1 1.000E+03 3 -—- 3 T( 8)
RO11 ? Times for calculations (yr) > not used * 0.000E+00 ? -— 3T( 9)
RO1l 3 Times for calculations (yr) 3> not used 3 0.000E+00 ? -—- 3 7(10)

3 3 k] 3 3
R012 3 Initial principal radionuclide (pCi/g): Am-241 * 1.820E-01 3 0.000E+00 3 -—- 3 81( 2)
R012 3 Initial principal radionuclide (pCi/g): Co-60 3 5.680E-02 * 0.000E+00 3 -—- 3 81( 3)
RO12 3 Initial principal radionuclide (pCi/g): Cs-137 3 7.850E-01 ? 0.00QE+00 3 - 3 81( 4)
RO12 ? Initial principal radionuclide (pCi/g): Eu-152 3 1.310E+00 3 0.000E+00 ? -—- 3. 81( 5)
RO12 ? Initial principal radionuclide (pCi/g): Eu-154 3 1.640E-01 * 0.000QE+00 ? --- 31 81( 7)
R012 ? Initial principal radionuclide (pCi/g): Eu-155 2 1.090E-01 * 0.000QE+00 ? -—— 3 81( 8)
R012 ? Initial principal radionuclide (pCi/g): Pu-238 2 2.720E-02 3 0.000QE+00 ? -——— 2 81(13)
R012 3 Initial principal radionuclide (pCi/g): Pu-239 ? 2.150E-01 * 0.000QE+00 3 -—- 3 81(14)
R012 3 Initial principal radionuclide (pCi/g): Pu-240 3 5.200E-02 ?* 0.000E+00 3 -— 3 81(15)
RO12 3 Initial principal radionuclide (pCi/g): Sr-90 3 1.140E+00 * 0.000E+00 3 -—— 3 81(18)
RO12 3 Concentration in groundwater (pCi/L}: Am-241 * not used ? 0.000E+00 3 -—— 3 Wl( 2)
RO12 ? Concentration in groundwater {pCi/L): Co-60 3 not used ? 0.000E+00 3 - T W1 3)
R012 3 Concentration in groundwater (pCi/L): Cs-137 32 not used * 0.000E+00 2 --- 3 WL 4)
R012 ? Concentration in groundwater (pCi/L): Eu-152 2 not used * 0.000E+00 3 -—— 3 W1( 5)
R012 ? Concentration in groundwater (pCi/L): Eu-154 2 not used ?* 0.000E+00 3 ——- 3 W1( 7)
R012 3 Concentration in groundwater (pCi/L): Eu-155 3 not used * 0.000E+00 3 -—- 3 Wl( 8)
R012 3 Concentration in groundwater (pCi/L): Pu-238 3 not used ? 0.000E+00 3 - 3 W1(13)
RO12 ? Concentration in groundwater (pCi/L): Pu~239 3 not used ? 0.000E+00 ? -——— 3 Wwil(14)
R012 3 Concentration in groundwater (pCi/L): Pu-240 3 not used ?* 0.000E+00 3 -—- 3 W1(15)
R012 ? Concentration in groundwater (pCi/L): Sr-90 3 not used * 0.000E+00 3 -—- 3 W1(18)

3 3 ] a 3
R013 3 Cover depth (m) 3 0.000E+00 * 0.000E+00 3 --- 3 COVERO
RO13 ? Density of cover material {g/cm**3) > not used * 1.500E+00 3 ——- 3 DENSCV
RO13 ? Cover depth erosion rate (m/yr) > not used * 1.000E-03 3 --= Y
RO13 ? Density of contaminated zone (g/cm**3)} 3 1.600E+00 * 1.500E+00 ? -——= 3 DENSCZ
R0O13 ? Contaminated zone erosion rate (m/yr) ? 1.000E-03 ® 1.000E-03 ? -— 3 vCzZ
RO13 3 Contaminated zone total porosity 3 4.000E-01 * 4.000E-01 3 --- 3 TPCZ
RO13 3 Contaminated zone effective porosity 3 2.500E-01 ® 2.000E-01 3 ——- 3 EPCZ
R013 ? Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 ? 1.000E+01 3 -— 3 HCCZ
RO13 3 Contaminated zone b parameter 3 5.300E+00 * 5.300E+00 ? -—— 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00 3 -——- 3 WIND
RO13 ? Humidity in air (g/m**3) ? not used 3 8.000E+00 ? -—- 3 HUMID
RO13 ? Evapotranspiration coefficient 3 9.100E-01 3 5.000E-01 3 -——- ? EVAPTR
RO13 3 Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 3 --= ? PRECIP
RO13 3 Irrigation (m/yr} 3 7.600E-01 ? 2.000E-01 3 ——- * RI
RO13 3 Irrigation mode * overhead @ overhead 3 --- 3 IDITCH
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Summary 116-B-14 Shallow Zone Radionuclides File: 1R14SZ.RAD
Site~Specific Parameter Summary {(continued)
0 3 3 User 3 3 Used by RESRAD 3 Parameter
Parameter 3 Input 3 Default 3 (If different from user input) 3 Name

Runoff coefficient

.000E-01

RUNCFF

2 3 2.000E-01 3 2 3 - 3
RO13 ? Watershed area for nearby stream or pond (m**2) 2 1.000E+06 * 1.000E+06 ? -——- 3 WAREA
RO13 3 Accuracy for water/soil computations ® 1.000E-03 2 1.000E-03 °? ~-= 3 EPS
3 3 k] 3 3
RO14 3 Density of saturated zone (g/cm**3) 3 1.600E+00 ? 1.500E+00 2 ~——- 3 DENSAQ
RO14 ? Saturated zone total porosity > 4.000E-01 3 4.000E-01 3 -—-- 3 TPSZ
R014 ? Saturated zone effective porosity 3 2.500E-01 * 2.000E-01 ? ~-- 3 EPSZ
R014 ? Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 * 1.000E+02 3 - 3 HCSZ
R014 ? Saturated zone hydraulic gradient ? 1.250E-03 ? 2.000E-02 ? -——- 3 HGWT
R014 ? Saturated zone b parameter ? 5.300E+00 3 5.,300E+00 3 ——— 3 BSzZ
RO14 ? Water table drop rate (m/yr) 3 1.000E-03 3 1.000E-03 3 —_—— ERR
R0O14 ? Well pump intake depth (m below water table) 3 4.600E+00 7 1.000E+01 ? ~—- 3 DWIBWT
R014 ? Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 2 ~=- 3 MODEL
R014 * Well pumping rate (m**3/yr) 3 2.500E+02 ? 2.500E+02 3 ~-- 3 oUW
3 2 3 3 3
RO15 ? Number of unsaturated zone strata 1 1 3 ~—= 3 NS
RO15 ? Unsat. zone 1, thickness (m} 7 6.300E+00 7 4.000E+00 ? ~—- 3 H{1)}
RO1S 3 Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 ? 1.500E+00 3 —-—= 3 DENSUZ(1)
RO15 3 Unsat. zone 1, total porosity 3 4.000E-01 * 4.000E-01 3 ~-- 3 TPUZ (1)
RO15 3 Unsat. zone 1, effective porosity 3 2.500E-01 3 2.000E-01 3 -—- 3 EPUZ(1)
R015 3 Unsat. zone 1, soil-specific b parameter 3 5.300E+00 3 5.300E+00 3 ~—- 3 BUZ(1)
RO1S ? Unsat. zone 1, hydraulic conductivity (m/yr) 3 2.500E+02 ? 1.000E+01 ? ~—— 3 HCUZ (1)
3 3 3 3 3
RO16 3 Distribution coefficients for Am-241 3 3 3 3
RO16 2 Contaminated zone {(cm**3/g) 3 2.000E+02 3 2.000E+01 ? ~-- 3 DCNUCC( 2)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ? 2.000E+01 32 - 3 DCNUCU( 2,1)
RO16 3 Saturated zone (cm**3/g} 3 2.000E+02 * 2.000E+01 3 ~—- * DCNUCS( 2)
RO16 * Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 4.160E-05 3 ALEACH( 2)
RO16 ? Solubility constant 2 0.000E+00 ? 0.000E+00 ? not used 3 SOLUBK{ 2)
3 3 3 3 3,
RO16 3 Distribution coefficients for Co-60 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3> 5.000E+01 ?> 1.000E+03 ? ~-= 3 DCNUCC{ 3)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 5.000E+01 ? 1.000E+03 3 -——- 3 DCNUCU( 3,1)
RO16 ? Saturated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 3 ~——- 3 DCNUCS( 3)
RO16 3  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 1.660E-04 3 ALEACH( 3)
RO16 ? Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK( 3)
3 3 3 2 3
RO16 3 Distribution coefficients for Cs-137 3 2 3 3
RO16 3 Contaminated zone (cm**3/g) 3 5.000E+01 3 1.000E+03 °? ~-- 3 DCNUCC({ 4)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 5.000E+01 3 1.000E+03 3 ~-- 3 DCNUCU({ 4.,1)
RO16 ? Saturated zone (cm**3/g) 3 5.000E+01 3 1.000E+03 ? ~-- > DCNUCS( 4)
RO16 * Leach rate (/yr) 3 0.000E+00 ? 0.000E+00 ? 1.660E-04 3 ALEACH( 4)
RO16 3 Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 4)
3 3 k] k] 3
RO16 ? Distribution coefficients for Eu-152 3 3 3 3
ROl6 3 Contaminated zone (cm**3/g) 2 2.000E+02 3-1.000E+00 3 ~—— 3 DCNUCC( S)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 *>-1.000E+00 ? ~-- 3 DCNUCU{ 5,1)
RO16 3 Saturated zone (cm**3/g} 3 2.000E+02 2-1.000E+00 3 ~—- ? DCNUCS( 5)
RO16 3 Leach rate (/yx) 3 0.000E+00 ? 0.000E+00 ? 4.160E-05 3 ALEACH({ 5)
RO16 2 So lity con t * 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK( 5)
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Site-Specific Parameter Summary (continued)
3 User 3 3 Used by RESRAD 3 Parameter
3 i 3

RO16 ? Distribution coefficients for Eu-154 3 3 3 3
RO1l6 ? Contaminated zone {(cm**3/g) 3 2.000E+02 3-1.000E+00 2 --- 3 DCNUCC({ 7}
ROl6 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3-1.000E+00 3 -—- 3 DCNUCU( 7.1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 2-1.000E+00 3 ——- 3 DCNUCS( 7)
ROl6 * Leach rate (/yr) 3 0.000E+00 ? 0.000E+00 ? 4.160E-05 3 ALEACH( 7)
ROl6 ? Solubility constant 3 0.000E+00 ? 0.000E+00 ? not used 3 SOQLUBK({ 7}

3 k] 3 3 E)
RO16 3 Distribution coefficients for Eu-155 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 ?-1.000E+00 3 --- 3 DCNUCC( 8}
ROl6 2 Unsaturated zone 1 (cm**3/g) * 2.000E+02 2~1.000E+00 ? -—- 3 DCNUCU( 8,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 ? —-—- 3 DCNUCS( 8)
RO16 2 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 2 4.160E-05 3 ALEACH( 8)
ROl6 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used ? SOLUBK{ 8)

] 3 k) 3 3
RO16 3 Distribution coefficients for Pu-238 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 -—- 3 DCNUCC (13}
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 2.000E+03 3 --- 3 DCNUCU(13,1)
ROl6 ? Saturated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 ? --- 3 DCNUCS(13)
RO16 ? Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 4.160E-05 3 ALEACH(13)
ROl6 ? Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(13)

3 k) 3 3 3
RO16 ? Distribution coefficients for Pu-239 3 3 3 3
ROlg 3 Contaminated zone (cm**3/g) 3 2.000E+402 ? 2.000E+03 3 --- 3 DCNUCC(14)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 2.000E+03 ? -——— 3 DCNUCU(14,1)
RO1l6 ? Saturated zone (cm**3/g) 3 2.000E+02 2 2.000E+03 ? -—= 3 DCNUCS(14)
RO16 7 Leach rate {(/yr) > 0.000E+00 * 0.000E+00 3 4.160E-05 3 ALEACH(14)
RO16 ? Solubility constant > 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(14)

3 3 k) 3 3
RO16 ? Distribution coefficients for Pu-240 3 3 3 3
ROl6 2 Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 3 -—- 3 DCNUCC (15}
RO16 3  Unsaturated zone 1 (cm**3/g) ? 2.000E+02 * 2.000E+03 3 --- * DCNUCU(15,1)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 - 3 DCNUCS(15)
RO16 3  Leach rate (/yr) 3 0.000E+00 ?* 0.000E+00 ? 4.160E-05 3 ALEACH(15)
ROl6 ? Solubility constant 3 0.000E+00 > 0.000E+00 ? not used > SOLUBK(15)

3 3 3 3 3
RO16 ? Distribution coefficients for Sr-90 3 3 3 2
RO16 3 Contaminated zone (cm**3/g) 3 2.500E+01 ? 3.000E+01 3 --- 3 DCNUCC(18}
RO1l6 ? Unsaturated zone 1 (cm**3/g) 3 2.500E+01 3 3.000E+01 3 --- 3 DCNUCU(18,1)
RO16 ®  Saturated zone (cm**3/g) 3 2.500E+01 3 3.000E+01 3 - 3 DCNUCS(18)
RO16 ? Leach rate (/yr) 3 0.000E+00 ? 0.000E+00 3 3.312E-04 3 ALEACH(18)
ROl6 3 Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(18)

3 3 3 3 3
RO16 ? Distribution coefficients for daughter Ac-227 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+01 3 2.000E+01 3 --- * DCNUCC( 1)
RO16 * Unsaturated zome 1 (cm**3/g) 3 2.000E+01 * 2.000E+01 3 - 3 DCNUCU( 1,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+01 > 2.000E+01 ? --- 3 DCNUCS( 1)
RO16 3 Leach rate (/yr) ? 0.000E+00 * 0.000E+00 3 4.134E-04 3 ALEACH( 1)
RO16 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 1)
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Site-Specific P leter Summary {(continued}
0 3 ? User 3 3 Used by RESRAD 3 Parameter
3 3 3 £ di re from user input) 3 Name

Menu 3

R016 ? Distribution coefficients for daughter Gd-152 3 3 3 3
RO16 3  Contaminated zone (cm**3/g) 3-1.000E+00 3-1.000E+0Q 3 8.249E+02 3 DCNUCC{ 9)
RO16 ? Unsaturated zone 1 (cm**3/g) 3-1.000E+00 3-1.000E+00 3 8.249E+02 3 DCNUCU( 9,1)
RO16 ? saturated zone (cm**3/g) 3-1.000E+00 3-1,000E+00 3 8.249E+02 3 DCNUCS{ 9)
RO16 * Leach rate (/yr) 3 0.G00E+0G0 > 0.000E+00 ? 1.009E-05 3 ALEACH( 9)
RO16 3 Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 9)

3 3 a a 3
R016 3 Distribution coefficients for daughter Np-237 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) >-1.000E+00 3-1.000E+00 3 2.574E+02 3 DCNUCC{10)
RO16 3  Unsaturated zone 1 (cm**3/g) 2-1.000E+00 *-1.000E+00 3 2.574E+02 * DCNUCU{10,1)
ROl6 3 Saturated zone (cm**3/g) 3-1.000E+00 ?-1.000E+00 3 2.574E+02 3 DCNUCS({10)
RO16 * Leach rate (/yr) 3 0.000E+00 ° 0.000E+00 ? 3.232E-05 3 ALEACH(10)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(10)

3 3 3 a 3
RO16 3 Distribution coefficients for daughter Pa-231 3 3 2 3
RO16 ? Contaminated zone (cm**3/g) 3 5.000E+01 * 5.000E+01 ? --- 3 DCNUCC(11)
RO1l6 3 Unsaturated zone 1 (cm**3/g) 3 5.000E+01 * 5.000E+01 ? -——- 3 DCNUCU(11,1)
ROl6 ? Saturated zone (cm**3/g) 3 5.000E+01 * 5.000E+01 ? -—- 3 DCNUCS (11}
ROl6 3 Leach rate (/yr) 7 0.G00E+0C ? 0.000E+00 ? 1.660E-04 3 ALEACH({11)
ROl6 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(11)

3 3 3 3 3
R0O16 ? Distribution coefficients for daughter Pb-210 3 3 3 3
ROl6 3 Contaminated zone (cm**3/g) 3 3.000E+01 * 1.000E+02 3 -—— 3 DCNUCC(12)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 3.000E+01 3 1.000E+02 3 -—- 3 DCNUCU(12,1)
RO16 ? Saturated zone (cm**3/g) 3 3.000E+01 3 1.000E+02 ? --= 3 DCNUCS(12)
RO16 ? Leach rate (/yr} 3 0.000E+00 * 0.000E+00 3 2.762E-04 3 ALEACH(12)
ROl6 3 Solubility constant 3 0.000E+00 3 0.000E+00 2 not used 3 SOLUBK(12)

a 3 3 3 k]
R016 * Distribution coefficients for daughter Ra-226 3 3 3 3
ROl6 3 Contaminated zone (cm**3/g) 3 1.000E+02 * 7.000E+01 ? - 3 DCNUCC{16}
RO16 3 Unsaturated zone 1 {(cm**3/g) 3 1.000E+02 2 7.000E+01 ? - 3 DCNUCU(16,1)
RO16 2 Saturated zone {(cm**3/g) 3 1.000E+02 * 7.000E+01 3 -—- 3 .DCNUCS (16)
ROl6 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 2 8.313E-05 > ALEACH(16)
RO16 ? Solubility constant 3 0.000E+00 ? 0.000E+00 ? not used 3 SOLUBK({16)

3 3 3 3 3
R016 3 Distribution coefficients for daughter Ra-228 3 3 3 3
RO16 ? Contaminated zone (cm**3/q) 3 1.000E+02 3 7.000E+01 3 - 3 DCNUCC(17)
RO16 3 Unsaturated zone 1 (cm**3/g) * 1.000E+02 3 7.000E+01 3 - 3 DCNUCU(17,1)
RO16 ? Saturated zone (cm**3/q) 3 1.000E+02 3 7.000E+01 2 -—- 3 DCNUCS(17)
RO16 3 Leach rate (/yr} ? 0.000E+00 > 0.0Q00E+00 3 8.313E-05 3 ALEACH(17)
RO16 ? Solubility constant 3 0.000E+00 ? 0.000E+00 ? not used 3 SOLUBK(17)

3 3 3 3 3
RO16 ? Distribution coefficients for daughter Th-228 3 3 3 2
ROle 3 Contaminated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 ? -—- 3 DCNUCC(19)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 6.000E+04 °? -— 3 DCNUCU(19,1)
ROl6 3 Saturated zone {cm**3/g) ? 2.000E+02 ? 6.000E+04 ? -— 3 DCNUCS(19)
RO16 ® Leach rate (/yr) 3 0.000E+00 ? 0.000E+00 ? 4.160E-05 3 ALEACH(19)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(19)
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Site-Specific Parameter Summary {continued)
3

2 User 3 Used by RESRAD 3 Parameter
s s L s  Default 3 (If ai -
R016 3 Distribution coefficients for daughter Th-229 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) * 2.000E+02 * 6.000E+04 ° -~- 2 DCNUCC(20)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ? 6.000E+04 ? -~- 3 DCNUCU (20,1}
ROl6 3 Saturated zone (cm**3/g) 3 2.000E+02 2 6.000E+04 3 -~- 3 DCNUCS (20)
RO16 3 Leach rate {(/yr) ? 0.000E+00 ? 0.000E+00 ? 4.160E-05 3 ALEACH(20)
RO1l6 3 Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(20)
3 3 3 3 k)
RO16 * Distribution coefficients for daughter Th-230 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) * 2.000E+02 ? 6.000E+04 3 - 3 DCNUCC(21)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 6.000E+04 ? -~ 3 DCNUCU(21,1)
RO16 2 Saturated zone (cm**3/g) 3 2.000E+02 ? 6.000E+04 ? -——- 3 DCNUCS(21}
RO16 3 Leach rate (/yr) 3 0.000E+00 3 O.000E+00 32 4.160E-05 * ALEACH(21)
RO16 2 Solubility constant * 0.000E+00 ? 0.000E+00 ? not used 3 SOLUBK (21}
3 3 3 3 3
R0O16 ? Distribution coefficients for daughter Th-232 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 3 - 3 DCNUCC (22)
RO16 3 Unsaturated zone 1 (cm**3/9) 3 2.000E+02 ? 6.000E+04 3 - 3 DCNUCU(22,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 ? 6.000E+04 3 -~ 3 DCNUCS(22)
RO16 3 Leach rate (/yr) > 0.000E+00 3 0.000E+00 3 4.160E-05 3 ALEACH(22)
RO16 3 Solubility constant > 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK(22)
3 3 3 3 3
RO16 ? Distribution coefficients for daughter U-233 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+00 ? 5.000E+01 3 -~- 3 DCNUCC(23)
RO16 3 Unsaturated zone 1 (cm**3/g) * 2.000E+00 3 5.000E+01 ? ——— 3 DCNUCU(23,1)
RO16 3 Saturated zone {(cm**3/g) 3 2.000E+00 2 5.000E+01 3 - 3 DCNUCS(23)
RO16 ? Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 3.893E-03 3 ALEACH(23)
RO16 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(23)
3 3 k) 3 3
RO16 * Distribution coefficients for daughter U~234 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 3 -~- 3 DCNUCC(24)
RO16 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 3 -~ 3 DCNUCU({24,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 3 -~ 3 DCNUCS(24)
RO16 * Leach rate (/yr) > 0.000E+00 3 0.000E+00 * 3.893E-03  ALEACH(24)
RO16 * Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(24)
3 N 3 2 3 3
R016 ? Distribution coefficients for daughter U-235 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) ? 2.000E+00 * 5.000E+01 3 - 3 DCNUCC(25)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 3 - 3 DCNUCU(25,1)
RO16 * Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 ? -~- 3 DCNUCS (25)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.00CE+0Q ? 3.893E-03 3 ALEACH(25)}
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 3 not used * SOLUBK({25)
3 . 3 3 3 3
RO16 3 Distribution coefficients for daughter U-236 3 3 3 2
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+00 3 5.000E+01 3 -~- 3 DCNUCC(26)
RO16 > Unsaturated zone 1 (cm**3/g) > 2.000E+00 3 5.000E+01 ° --- 3 DCNUCU (26, 1)
RO16 ? Saturated zone (cm**3/g) > 2.000E+00 * 5.000E+01 3 -~- 3 DCNUCS (26}
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 ? 3.893E-03 3 ALEACH(26)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(26)
3 3 3 ) 3
R017 3 Inhalation rate (m**3/yr) > 7.300E+03 * 8.400E+03 ? -~- 3 INHALR
R017 3 Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 3 -—= 3 MLINH
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Site-Specific Parameter Summary {(continued)
3

Exposure duration
Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):
Outer annular radius (m), ring 1:

Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

Wo-JdJoaund Wl

Fractions of annular areas within AREA:
Ring
Ring
Ring
Ring
Ring
Ring
Ring
Ring
Ring
Ring 10
Ring 11
Ring 12

Wo-Jdaud W

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

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr}

Fish consumption (kg/yr)

Other seafood consumption {(kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aguatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

J
3
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User

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

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

not used
not used
not used
not used
not used
not ,used
not used
not used
not used
not used
not used
not used

.100E+02
.700E+00
.000E+02
.600E+01
.400E+00
.000E-01
.650E+01
.300E+02
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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.000E+01
.000E-01
.000E-01
.000E-01
.500E-01
.000E+00

.000E+01
.071E+01
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.732E-01
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.600E+02
.400E+01
.200E+01
.300E+01
.400E+00
.000E-01
.650E+01
.100E+Q2
.000E+00
.000E+00
.000E+00
.000E+00
.000E-01
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0.370E+00
0.370E-01
0.370E-01

3

B u UL L L DL L UL LU UL ULUD UYL WLE WL UYWL UYWL W WL LWL L e WML W W

Parameter

ED
SHF3
SHF1
FIND
FOTD
FS

RAD_SHAPE( 1)
RAD_SHAPE( 2}
RAD_SHAPE( 3}
RAD_SHAPE( 4)
RAD_SHAPE( 5)
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD_SHAPE( 8}
RAD_SHAPE( 9)
RAD_SHAPE (10)
RAD_SHAPE(11)
RAD_SHAPE({12)

FRACA( 1)
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(5)
DIET(6}
SOIL
DWI
FDW
FHHW
FLW
FIRW
FRY
FPLANT
FMEAT
FMILK
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Site-Specific Parameter Summary (continued)
3 User 3 3 . Used by RESRAD }  Parameter

3 e

fodder intake for meat

Livestock .800E+01 .800E+01

3 3

3 3 6 3 6 3 3

3 Livestock fodder intake for milk (kg/day) > 5.500E+01 ? 5.500E+01 2 3

3 Livestock water intake for meat (L/day) 3 5.000E+01 3 5.000E+01 3 3

3 Livestock water intake for milk (L/day) 3 1.600E+02 ? 1.600E+02 3 3

3 Livestock soil intake (kg/day) 3 5.000E-01 3 5.000E-01 3 ?

3 Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04 °? 3

3 Depth of soil mixing layer (m) 3 1.500E-01 3 1.500E-01 ? 3

3 Depth of roots (m) 3 9.000E-01 * 9.000E-01 3 3

3 Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00 3 3

3 Household water fraction from ground water 3 1.000E+00 3 1.000E+00 3 3

3 Livestock water fraction from ground water 3 1.000E+00 3 1.000E+00 ? 3

3 Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00 ? 3

3 3 3 3 3

3 Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 3 7.000E-01 ? 3

3 Wet weight crop yield for Leafy (kg/m**2} 3 1.500E+00 3 1.500E+00 ? 3

3 Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 3 1.100E+00 ?* 3

3 Growing Season for Non-Leafy (years) 3 1.700E-01 3 1.700E-01 3 3

3 Growing Season for Leafy {years) 3 2.500E-01 ? 2.500E-01 * 3

3 Growing Season for Fodder {years) ? 8.000E-02 * 8.000E-02 ? 3

3 Translocation Factor for Non-Leafy 3 1.000E-01 3 1.000E-01 ? 3

3 Translocation Factor for Leafy > 1.000E+00 * 1.000E+00 3 3

3 Translocation Factor for Fodder 3 1.000E+00 3 1.000E+00 3 3
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500E-01 3 --- 3 RDRY (1)
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 ? -— 3 RDRY(2)
R19B ? Dry Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01 32 -—— 3 RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500E-01 3 --— 3 RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy 3 2.500E-01 2 2.500E-01 3 -—- 3> RWET(2)
R19B 3 Wet Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01 32 --- 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation 3 2.000E+01 3 2.0C0E+01 3 -——— 3 WLAM

3 3 3 3 3
Cl4 3 C-12 concentration in water (g/cm**3) 3 not used ? 2.000E-05 3 -—— 3 C12WTR
Cl4 * C-12 concentration in contaminated soil (g/g) 3 not used 3 3.000E-02 3 -—- 3 clacz
Cl4 3 Fraction of vegetation carbon from soil ? not used 3 2.000E-02 3 --- 3 CSOIL
Cl4 * Fraction of vegetation carbon from air 3 not used * 9.800E-0Y ? --- 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m) 3 not used ? 3.000E-01 ? - 3 DMC
Cl4 3 C-14 evasion flux rate from soil (1l/sec) 3 not used * 7.000E-07 3 -—-- 3 EVSN
Cl4 * C-12 evasion flux rate from soil (l/sec) ? not used ? 1.000E-10 ? --= 3 REVSN
Cl4 2 Fraction of grain in beef cattle feed 3 not used * 8.000E-01 ? --- 3 AVFG4
Cl4 3 Fraction of grain in milk cow feed 3 not used * 2.000E-01 3 --= 3 AVFGS

3 3 3 k] 3
STOR 3} Storage times of contaminated foodstuffs (days): ? 3 3 2
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400E+01 * 1.400E+01 3 --- 3 STOR_T(1)
STOR 3 Leafy vegetables 2 1.000E+00 3 1.000E+00 °* --= 3 STOR_T(2)
STOR 3  Milk 3 1.000E+00 3 1.000E+00 ? - 3 STOR_T(3)
STOR 3 Meat and poultry 3 2.000E+01 3 2.000E+01 3 -—= 3 STOR_T(4)
STOR * Fish 3 7.000E+00 3 7.000E+00 3 -—- 3 STOR_T(5}
STOR 3 Crustacea and mollusks > 7.000E+00 3 7.000E+00 3 --- 3 STOR_T(6)
STOR 3  Well water 3 1.000E+00 > 1.000E+00 ? - 3 STOR_T(7)
STOR 3 Surface water > 1.000E+00 3 1.000E+00 3 -—- 3 STOR_T(8)
STOR *  Livestock fodder 3 4.500E+01 3 4.500E+01 2 --= 3 STOR_T(9)

3 3 3 3 3
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Summary : 116-B-14 Shallow Zone Radionuclides File: 1Bl4SZ.RAD
Site-Specific Parameter Summary (contlnued)
0 3 3 User 3 Used by RESRAD ? Parameter

Menu * . Parameter . 2 Input 3 DefaUIt“"’"ﬂIf different from user input) ? Name

Thickness of building foundation (m) 3 1.500E-01 FLOOR

3 3 1.500E-01 ? - 3
R021 ? Bulk density of building foundation (g/cm**3) 3 2.400E+00 3 2.400E+00 2 -—— 3 DENSFL
RO21 ? Total porosity of the cover material 3 not used 3 4.000E-01 3 --- 3 TPCV
R021 3 Total porosity of the building foundation 3 1.000E-01 3 1.000E-01 ? -—— 3 TPFL
R021 3 Volumetric water content of the cover material 3 not used 3 5.000E-02 3 -—- ? PH20CV
RO21 3 Volumetric water content of the foundation 3 3.000E-02 ? 3.000E-02 3 -— 3 PH20FL
R021 3 Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 3 in cover material 3 not used ? 2.000E-06 3 -—= 3 DIFCV
RO21 3 in foundation material 3 3.000E-07 ? 3.000E-07 ? -—— 3 DIFFL
RO21 ? in contaminated zone soil 3 2.000E-06 * 2.000E-06 ? - 3 DIFCZ
R021 ? Radon vertical dimension of mixing (m) 3 2.000E+00 3 2.000E+00 ? -— 3 HMIX
R021 ? Average building air exchange rate (1l/hr) 3 5.000E-01 3 5.000E-01 3 -— 3 REXG
R021 ? Height of the building (room) (m) 2 2.500E+0Q ? 2.500E+00 * - 3 HRM
R021 ? Building interior area factor > 0.000E+00 3 0.000E+00 ® code computed (time dependent) 2 FAI
RO21 3 Building depth below ground surface (m) 3-1.000E+00 2-1.000E+00 3 code computed (time dependent) 2 DMFL
R021 3 Emanatlng power of Rn- 222 gas 3 2.500E-01 * 2.500E-01 ? . -—- 2 EMANA(l)
RO 3 ating power of Rn-22 3 1.500E-01 ? 1.500E-01 ? 3 EMANA
IiiIiIIiIiiiiiiiiiiI11iiIiIIiIiIiiIiIfiIiiiIIIiIiIlIIiIII IiiiIIIIIIIiiIiIIiIIiiIIiiiiiiiiIIiiIIiIIffIIIIiiIIiIiIIiiiiiiIiiiIIII

Summary of Pathway Selections

3

-- external gamma 3 active

-~ inhalation (w/o radon)? active
-- plant ingestion 3 active
-- meat ingestion 3 active

milk ingestion 3 active
-- aquatic foods 3 active
-~ drinking water 3 active
-- so0il ingestion 3 active
-- radon 3 active

peak pathway doses suppressed

IIfIf:ﬁﬁuiinnﬁﬁzinniizﬁizninﬁiniiiiii

\om\la\mbwmr—-
1
1
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Summary : 116-~B-14 Shallow Zone Radionuclides File: 1B14SZ.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 740.00 sguare meters Am-241 1.820E-01
Thickness: 6.00 meters Co-60 5.680E-02
Cover Depth: 0.00 meters Cs-137 7.850E-01
Eu-152 1.310E+00

Eu-154 1.640E-01

Eu-155 1.090E-01

Pu-~-238 2.720E-02

Pu-239 2.150E-01

Pu-240 5.200E-02

Sr-90 1.140E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 15 mrem/yr
M(t i ic D Limit Received at Time

(t)

t (years): 0.000E+00 1.000E+00 1.000E+01 1.900E+01 4.200E+01 1.000E+02 1.000E+03

TDOSE(t): 1.092E+01 1.042E+01 7.007E+00 4.898E+00 2.217E+00 5.044E-01 6.799E-02

M(t): 7.278E-01 6.944E-01 4.672E-01 3.265E-01 1.478E-01 3.363E-02 4.533E-03
OMaximum TDOSE(t): 1.092E+0l mrem/yr at t = 0.000E+00 years
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Summary : 116-B-14 Shallow Zone Lead File: 1B14SZPB.RAD
Site-Specific Parameter Summary

0 3 3 User 3 2 Used by RESRAD 2 Parameter
Menu * Parameter 3 Input 3 Default * (If different from user input) 3
R011 ? Area of contaminated zone (m**2) 3 7.400E+02 ? 1.000E+04 2 --— 3 AREA
R0O11l ? Thickness of contaminated zone (m) 3> 6.000E+00 3 2.000E+00 3 - 3 THICKO
RO11 ? Length parallel to aguifer flow (m) 3 1.400E+01 * 1.000E+02 3 --- 3 LCZPAQ
RO11 ? Basic radiation dose limit (mrem/yr) 3 1.500E+01 3 3.000E+01 3 -—- 3 BRDL
R0O11 ? Time since placement of material (yr) 3 0.000E+00 2 0.000E+Q0 3 -—- 2 TI
RO11 3 Times for calculations (yr) 3 1.000E+00 3 1.000E+00 ? -—- 3 T( 2)
RO11l 3 Times for calculations (yr) 3 1.000E+01 3 3.000E+00 3 - 3 T( 3)
RO11 ? Times for calculations (yr) 3 1.900E+01 * 1.000E+01 3 -—= 3 T( 4)
RO11 3 Times for calculations (yr) 3 4.200E+01 3 3.000E+01 3 --- 3 T( 5)
RO11 3 Times for calculations (yr) 3 1.000E+02 3 1.000E+02 3 - 3 T( 6)
RO1l 3 Times for calculations (yr) 3 1.000E+03 * 3.000E+02 3 - 2T(7)
RO1l ? Times for calculations (yr) 3 not used ? 1.000E+03 ? - 2 T( 8)
RO11 2 Times for calculations (yr) 3 not used ? 0.000E+00 ? -— 3 T( 9)
RO11 3 Times for calculations (yr) 3 not used ? 0.000E+00 ? -— 3 T(10)

3 3 3 3 3
R0O12 ? Initial principal radionuclide (pCi/g): U-238 3 6.700E+00 ? 0.000E+00 3 - 3 81( 5)
RO12 ? Concentration in groundwater (pCi/L): U-238 ? not used * 0.000E+00 3 -—- 3 W1( 5)

1 3 3 3 k]
RO13 ? Cover depth (m) 3 0.000E+00 ? 0.000E+00 ? -——— 3 COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used 2 1.500E+00 3 -—— ! DENSCV
RO013 3 Cover depth erosion rate (m/yr) 3 not used ?* 1.000E-03 3 -——- 3 ycv
R0O13 ? Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 -——— 3 DENSCZ
R013 ? Contaminated zone erosion rate (m/yr) * 1.000E-03 ? 1.000E-03 3 -——- 3 vez
R013 3 Contaminated zone total porosity 3 4.000E-01 3 4.000E-01 ? - 3 TPCZ
R013 ? Contaminated zone effective porosity 3 2.500E-01 ® 2.000E-01 3 -—-- 3 EPCZ
R013 ? Contaminated zone hydraulic conductivity (m/yr} 3 2.500E+02 ¥ 1.000E+01 3 -—— 3 HBCCZ
RO13 3 Contaminated zone b parameter 3 5.300E+00 * 5.300E+00 3 - ! BCZ
R013 3 Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00 3 -—— 3 WIND
R013 3 Humidity in air (g/m**3) ? not used 3 8.000E+00 3 _—— 3 HUMID
RO13 ? Evapotranspiration coefficient 3 9.100E-01 3 5.000E-01 3 -——— 3 EVAPTR
RO13 ? Precipitation (m/yr) 3 1.600E-01 3 1.000E+00 ? --- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 3 - 3 RI
RO13 3 Irrigation mode ? overhead ? overhead ? --- * IDITCH
RO13 3 Runoff coefficient 3 2.000E-01 3 2.000E-01 3 -——— 3 RUNOFF
RO13 3 Watershed area for nearby stream or pond (m**2) ? 1.000E+06 3 1.000E+06 3 -—- 3 WAREA
R013 3 Accuracy for water/soil computations 3 1.000E-03 * 1.000E-03 ? -—= 3 EPS

3 3 E] 3 3
R014 ? Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.S00E+00 ? --- * DENSAQ
R014 3 Saturated zone total porosity 3> 4.000E-01 * 4.000E-01 3 - 3 TPSZ
R014 * Ssaturated zone effective porosity > 2.500E-01 * 2.000E-01 2 --- 3 EPSZ
R014 3 Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 3 1.000E+02 3 --- 3 HCSZ
RO14 ? saturated zone hydraulic gradient 3 1.250E~03 * 2.000E-02 ? --- 3 HGWT
RO14 3 Saturated zone b parameter 3 5.300E+00 * 5.300E+00 ? --- 3 BSZ
RO14 3 Water table drop rate (m/yr) 3 1.000E-03 3 1.000E-03 3 --- 3 VWT
RO14 3 Well pump intake depth (m below water table) 3 4.600E+00 3 1.000E+01 ? --- 3 DWIBWT
RO14 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND ? ND ? --- * MODEL
R014 ? Well pumping rate (m**3/yr) 3 2.500E+02 > 2.500E+02 ? --- P ouw

3 . 3 3 3 3
R015 * Number of unsaturated zone strata 11 11 3 --- 3 NS
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T« Limit = 0.5 year

116~B-14 Shallow Zone Lead

Unsat. thickness {m)

1.
Unsat. zone 1, soil density (g/cm**3)
Unsat. zone 1, total porosity
Unsat. zone 1, effective porosity
Unsat. zone 1, soil-specific b parameter
Unsat. zone 1, hydraulic conductivity (m/yr)

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

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pb-210
Contaminated zone {(cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr})
Solubility constant

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

Leach rate (/yr)
Solubility constant

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

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-234

Contaminated zone (cm**3/g)

Unsaturated zon~ ' (cm**3/g)

Saturated zone *3/9)

Leach rate (/yr)

Solubility constant

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

Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, external gamma

(g/m**3)

05/17/9¢9

3
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Site-Specific Par
3

oCOoONNN conNnNvN CORr PR COWwWww OO Www

PNOOEWR

10:44
File:

Page 4
1B14SZPB.RAD

ameter Summary (continued)
User 3 3
I t 3 Defaul

.300E+00 .000E+00

3 4 3
.600E+00 3 1.S00E+00 3
.000E-01 3 4.,000E-01 3
.500E-01 * 2.000E-01 3
.300E+00 * 5.300E+00 3
.500E+02 3 1.000E+01 2

3 3

] 3
.000E+01 ? 5.000E+01 2
.000E+01 * 5.000E+01 3
.000E+01 ? 5.000E+01 3
.000E+00 * 0.000E+00 3
.000E+00 3 0.000E+00 ?

3 k]

k) 3
.000E+01 > 1.000E+02 ?
.000E+01 3 1.000E+02 ?
.000E+01 ? 1.000E+02 3
.000E+00 * 0.000E+00 3
.000E+00 * 0.000E+00 2

1 k)

k] 2
_000E+02 ? 7.000E+01 3
.000E+02 3 7.000E+01 3
_000E+02 ? 7.000E+01 ?
.000E+00 * 0.000E+00 3
.000E+00 ? 0.000E+00 2

3 3

3 3
.000E+02 ? 6.000E+04 3
.000E+02 ? 6.000E+04 3
.000E+02 * 6.000E+04 3
.000E+00 * 0.000E+00 2
.000E+00 * 0.000E+00 3

3 3

3 3
.000E+00 3 5.000E+01 3
.000E+00 * 5.000E+01 3
.000E+00 ? 5.000E+01 3
.000E+00 * 0.000E+00 3
.000E+00 * 0.000E+00 ?

3 k)
.300E+03 * B8.400E+03 3
_000E-04 * 1.000E-04 3
.000E+01 3 3.000E+01 3
.000E~-01 ? 4.000E~01 3
.000E-01 ® 7.000E-01 2
.000E-01 * 5.000E-01 ?
.000E-01 ? 2.500E-01 3
_000E+00 * 1.000E+00 3

C-42

S (If Qiff

Used by RESRAD

2.762E-04
not used

2.762E-04
not used

8.313E-05
not used

4.160E-05
not used

3.893E-03
not used

>0 shows
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r AREA.

3
3
3
3
E)
3
3
3
3
k]
3
k]
3
3
3
3
3
k]
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
E)
k)
3
3
3
3
3
3
3
3
3
3
3
3
3

Parameter

H(l)

DENSUZ (1)
TPUZ (1)

EPUZ (1)

BUZ (1)

HCUZ (1)
DCNUCC( 5)
DCNUCU( 5,1)
DCNUCS( 5)
ALEACH( 5)
SOLUBK( 5)
DCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH{ 1)
SOLUBK( 1}
DCNUCC( 2)
DCNUCU( 2,1)
DCNUCS{ 2)
ALEACH( 2)
SOLUBK ( 2)
DCNUCC( 3)
DCNUCU( 3,1)
DCNUCS ( 3)
ALEACH( 3)
SOLUBK( 3)
DCNUCC ( 4)
DCNUCU( 4,1)
DCNUCS ( 4)
ALEACH( 4)
SOLUBK( 4)
INHALR
MLINH

ED

SHF3

SHF1

FIND

FOTD

FS
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Summarxy : 116-B-14 Shallow Zone Lead File: 1B14SZPB.RAD
Site-Specific Parameter Summary (continued)
3 User 3 2 . Used by RESRAD 3  Parameter

N,

RO17 3 Radii of shape factor array (used if

FS = -1):

3 3 3 3

R0O17 2 Outer annular radius (m), ring 1: 3 not used ? 5.000E+01 3 --- 3 RAD_SHAPE( 1)
R0O17 3 Outer annular radius (m), ring 2: 3 not used * 7.071E+01 3 -—- 3 RAD_SHAPE( 2)
RO17 2 Outer annular radius (m), ring 3: 3 not used ? 0.000E+00 3 -—- 3 RAD_SHAPE( 3) -
RO17 ? Outer annular radius (m}), ring 4: 3 not used * 0.000E+00 ? -—- 3 RAD SHAPE{ 4)
RO17 3 Outer annular radius (m), ring 5: > not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 5)
R0O17 3 Outer annular radius (m), ring 6: 3 not used ? 0.000E+00 3 -—- 3 RAD_SHAPE( 6)
RO17 3 Outer annular radius (m), ring 7: 3 not used ? 0.000E+00 3 —-- 3 RAD_SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: > not used ? 0.000E+00 3 - 3 RAD_SHAPE( 8)
RO17 ? Outer annular radius (m), ring 9: 3 not used * 0.000E+00 3 -—- 3 RAD_SHAPE( 9)
RO17 3 Outer annular radius (m), ring 10: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE(10)
RO17 2 Outer annular radius (m), ring 11: 3 not used 3 0.000E+00 ? - 3 RAD_SHAPE(11)
RO17 ? Outer annular radius (m), ring 12: 3 not used ? 0.000E+00 3 --- 3 RAD_SHAPE(12)

1 3 b 3 3
RO17 ? Fractions of annular areas within AREA: 3 3 3 3
RO17 3 Ring 1 3 not used * 1.000E+00 ? -—- 3 FRACA( 1)
RO17 3 Ring 2 3 not used ?* 2.732E-01 3 - 3 FRACA( 2}
RO17 3 Ring 3 ? not used * 0.000E+00 3 -—— 3 FRACA({ 3)
RO17 ? Ring ¢ 3 not used 3 0.000E+00 32 - ? FRACA{ 4)
RO17 2 Ring 5 3 not used ? 0.000E+00 3 -— ? FRACA( 5)
RO17 32 Ring 6 3 not used 3 0.000E+00 ? -—- 3 FRACA( 6)
RO17 3 Ring 7 3 not used 3 0.000E+00 ? -—— 3 FRACA( 7)
RO17 3 Ring 8 3 not used 3 0.000E+00 ? --- ? FRACA( 8}
RO17 ? Ring 9 3 not used 3 0.000E+00 3 --- 3 FRACA({ 9)
RO17 2 Ring 10 ? not used * 0.000E+00 3 -—- 3 FRACA(10)
RO17 2 Ring 11 ? not used 3 0.000E+00 3 -—— 3 FRACA({11l)
RO17 3 Ring 12 * not used ? 0.000E+00 3 - ? FRACA(12)

3 3 3 3 3
RO18 ? Fruits, vegetables and grain consumption (kg/yr) 3 1.100E+02 3 1.600E+02 3 -—- 3 DIET(1)
R0O18 ? Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01 3 --- 3 DIET(2)
RO18 * Milk consumption (L/yr) 3 1.000E+02 * 9.200E+01 3 -—- 3 DIET(3)
R0O18 3 Meat and poultry consumption (kg/yr) 3 3.600E+01 ? 6.300E+01 3 -—- 3 DIET(4)
RO18 3 Fish consumption {(kg/yr} 3 5.400E+00 ? 5.400E+00 ? -—- 3 DIET(5)
RO18 3 Other seafood consumption (kg/yr) 3 9.000E-01 ? 9.000E-01 3 .- 3 DIET(6)
RO18 ? Soil ingestion rate (g/yr) 3 3.650E+01 3 3.650E+01 3 -—- 3 SOIL
RO18 ? Drinking water intake (L/yr) 3 7.300E+02 3 5.100E+02 3 - 3 DWI
RO18 3 Contamination fraction of drinking water 3 1.000E+00 3 1.000E+00 ? -— 3 FDW
RO18 3 Contamination fraction of household water 3 not used 3 1.000E+00 3 -—- 3 FHHW
RO18 3 Contamination fraction of livestock water 3 1.000E+00 3 1.000E+00 ? --- 3 FLW
RO18 3 Contamination fraction of irrigation water 3 1.000E+00 3 1.000E+00 3 - 3 FIRW
RO18 * Contamination fraction of aquatic food 3 1.000E+00 3 5.000E-01 ? --- 3 FRY
RO18 3 Contamination fraction of plant food -1 3-1 3 0.370E+00 3 FPLANT
RO18 * Contamination fraction of meat 3-1 3-1 2 0.370E-01 3 FMEAT
RO18 3 Contamination fraction of milk 3-1 3-1 3 0.370E-01 3 FMILK

3 3 3 3 3
R0O19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 3 6.800E+01 3 - 3 LFI5
RO19 ? Livestock fodder intake for milk (kg/day) 3 5.500E+01 ? 5.500E+01 3 -— 3 LFI6
RO19 3 Livestock water intake for meat (L/day)} 3 5.000E+01 * 5.000E+01 3 -—— 3 LWIS
RO19 3 Livestock water intake for milk (L/day) 3 1.600E+02 3 1.600E+02 3 --- 3 LWI6
RO19 * Livestock soil intake (kg/day) 3 5.000E-01 » 5.000E-01 ? ——- 3 LSI
RO19 3 Mass loading for foliar deposition (g/m=**3) 3 1.000E-04 * 1.000E-04 ? -—- 3 MLFD
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Summary : 116-B-14 Shallow Zone Lead File: 1B14SZPB.RAD
Site-Specific Parameter Summary (continued)
3 3 User 3 3 Used by RESRAD 3 Parameter
3 3 Default 2 (If different from user input) 3 Name

3 Depth of soil mixing layer (m) > 1.500E-01 ? 1.500E-01 ? 3 DM
RO19 ? Depth of roots {(m) > 9.000E-01 * 5.000E~-01 ? - 3 DROOT
RO19 ? Drinking water fraction from ground water 3 1.000E+00 3 1.000E+00 3 - 3 FGWDW
R01S ? Household water fraction from ground water 3 1.000E+00 * 1.000E+00 ? -—- 3 FGWHH
RO19 ? Livestock water fraction from ground water 3 not used 3 1.000E+00 3 --- 3 FGWLW
RO19 3 Irrigation fraction from ground water 3 1.000E+00 3 1.000E+00 ? - ?} FGWIR

3 3 3 k) )
R19B ? Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 ? 7.000E-01 ? -—- 3 Yv(l)
R19B ? Wet weight crop yield for Leafy {(kg/m**2) 3 1.500E+00 ? 1.500E+00 ? ~—- 3 YV(2})
R19B ? Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * 1.100E+00 3 -——— 1YV (3)
R19B ? Growing Season for Non-Leafy (years) 3 1.700E~01 * 1.700E-01 3 --- 3 TE(1)
R19B ? Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 ? - 3 TE(2)
R19B ? Growing Season for Fodder (years) * 8.000E-02 ? 8.000E-02 3 ~— 3 TE(3)
R19B ? Translocation Factor for Non-Leafy 3 1.000E-01 * 1.000E-01 ? ~-- 3 TIV(1)
R19B ? Translocation Factor for Leafy 3 1.000E+00 2 1.000E+00 ? -~ 3 TIV(2)
R19B ? Translocation Factor for Fodder 3 1.000E+00 3 1.000E+00 32 --- 3 TIV(3}
R19B ? Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 3 .- 3 RDRY (1)
R19B ? Dry Foliar Interception Fraction for Leafy 3 2.500E-01 ?* 2.500E-01 ? ~—— 3 RDRY (2)
R19B ? Dry Foliar Interception Fraction for Fodder 3 2.500E-01 ? 2.500E-01 ? ~—- 3 RDRY (3)
R19B * Wet Foliar Interception Fraction for Non-Leafy 32 2.500E-01 * 2.500E-01 ? -—— 3 RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 3 - 3 RWET(2)
R19B ? Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 3 --- 3 RWET{3)
R19B ? Weathering Removal Constant for Vegetation 3 2.000E+01 ? 2.000E+01 ? ~-- 3 WLAM

3 3 3 k) 3
Cl4 3 C-12 concentration in water (g/cm*=*3) > not used * 2.000E-05 3 -—- 3 Cl2WTR
Cl4 3 C-12 concentration in contaminated soil (g/g) 3> not used * 3.000E-02 3 -—- 3 clz2cz
Cl4 3 Fraction of vegetation carbon from soil * not used 3 2.000E-02 ? --- 3 CSOIL
Cl4 3 Fraction of vegetation carbon from air > not used ? 9.800E-01 ? - 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m) > not used * 3.000E-01 ? --- 3 DMC
Cl4 3 C-14 evasion flux rate from soil (1/sec) > not used 3 7.000E-07 3 -—- 3 EVSN
Cl4 3 C-12 evasion flux rate from soil (l/sec) 3> not used 3 1.000E-10 3 -—- 3 REVSN
Cl4 3 Fraction of grain in beef cattle feed * not used 3 8.000E-01 °? -—- } AVFG4
Cl4 2 Fraction of grain in milk cow feed 3> not used ? 2.000E-01 ? --- 3 AVFGS

k) 3 3 3 3
STOR * Storage times of contaminated foodstuffs (days): 3 3 3 3
STOR ? Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01 3 - 3 STOR_T(1)
STOR 3 Leafy vegetables 2 1.000E+00 2 1.000E+00 °? --- 3 STOR_T(2)
STOR *  Milk 3 1.000E+00 * 1.000E+00 ? - 3 STOR_T(3)
STOR 3 Meat and poultry 3 2.000E+01 ? 2.000E+01 3 === ? STOR_T(4)
STOR *  Fish ) 3 7.000E+00 3 7.000E+00 3 --- 3 STOR_T(S})
STOR ? Crustacea and mollusks 3> 7.000E+00 * 7.000E+00 3 --- 3 STOR_T(6)
STOR 7 Well water 3 1.000E+00 > 1.000E+00 ? -—- 3 STOR_T(7)
STOR ? Surface water » 1.000E+00 3 1.000E+00 * --- 3 STOR_T(8)
STOR *  Livestock fodder 3 4.500E+01 3 4.500E+01 3 - 3 STOR_T(9)

3 3 3 k) 3
R021 ? Thickness of building foundation (m) > not used 3 1.500E-01 2 -—- 3 FLOOR
R021 ? Bulk density of building foundation (g/cm**3) 3 not used * 2.400E+00 ?* -—— 3 DENSFL
R0O21 3 Total porosity of the cover material 3 not used 3 4.000E-01 3 --- 3 TPCV
R021 ? Total porosity of the building foundation 3> not used ? 1.000E-01 3 - 3 TPFL
R0O21 3 Volum water con : of the cover mater 3 not d 3 5.0°°7 02 3 -—— 3] ICV
R0O21 3 VoluMcwu.a.. wWater convw.c Cf the foundation 3 not uwsed 3 3.0 02 3 --- 3 kueJFL
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Summary : 116-B-14 Shallow Zone Lead File: 1B14SZPB.RAD
Site-Specific Parameter Summary (continued)

3 3 User 3 3 Used by RESRAD 3  Parameter

: Par, O 3 Default. 3 i££ :
R021 3 Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 2 in cover material 3 not used ? 2.000E-06 ? --- 3 DIFCV
RO21 3 in foundation material ? not used ? 3.000E-07 3 ——- 3 DIFFL
RO21 2 in contaminated zone soil 3 not used 3 2.000E-06 ? --- 3 DIFCZ
R021 3 Radon vertical dimension of mixing {(m) 3 not used 3 2.000E+00 3 —--- 3 HMIX
RO21 ? Average building air exchange rate ({(l/hr) 3 not used ? 5.000E-01 ? -—- 3 REXG
R021 ? Height of the building (room) {(m) ? not used * 2.500E+00 ? -—- 3 HRM
R021 3 Building interioxr ar~> factor ? not used ?* 0.000E+00 * ——— 3 FAI
R021 ? Building depth below und surface (m) 3 not used 3-1.000E+00 ? -——— 3 DMFL
R021 ? Emanating power of Rn-222 gas 3 not used 3 2.500E-01 ? -—~- 3 EMANA(1)

3

R021 ? Emanating power of Rn-220 gas not used 3 1.500E-G1 ? -—— 2 EMANA(2)
tifffsttfttttftdttettsstefftstssatttetftasfftssffedfsdestseeseterressssetdtessdsttsatisdstestifrftastdfessttstrstesetessteiss

Summary of Pathway Selections

1 external gamma 3 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- agquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
$ -~ radon 3 suppressed
Find peak pathway doses 3 suppressed
titffttffesfttitiirdasftdfitststftefffesfffsefffaises
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Summary :

Contaminated Zone Dimensions

116-B-14 Shallow Zone Lead

Area: 740.00 sqguare meters
Thickness: 6.00 meters

Cover Depth:

0

‘0.00 meters

0.5 year

05/17/9

U-238

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 15 m

mee

t (years): O0.000E+00 1.000E+00
TDOSE(t): 8.101E-01 8.099E-01

OMaximum TDOSE(t):

M(t): S5.401E-02 S5.399E-02

f B

1.000E+01
8.079E-01
5.386E-02

8.101E-01 mrem/yr at t =

1.900E+01
8.059E-01
5.372E-02

9 10:44

Page 8

File: 1B14SZPB.RAD

0.000E+00 years

C-46

Initial Soil Concentrations, pCi/g

6.700E+00
rem/yr
Dose Limit Received at Time (t)
4.200E+01 1.000E+02
8.008E-01 7.881E-01
5.339E-02 5.254E-02

1.000E+03
6.311E-01
4.207E-02

CVP-99-00003
Rev. 0
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File:

Page 7
1B14DZ.RAD

1RESRAD, Version 5.82 T« Limit = 0.5 year

Summary : 116-B-14 Deep Zone Profile

Site-Specific Parameter Summary ’
Used by RESRAD

3 2 User 3 3 Parameter
3 3 3
RO11 3 Area of contaminated zone (m**2) 3 7.400E+02 3 1.000E+04 ? 3 AREA
R011 3 Thickness of contaminated zone (m) 3 6.300E+00 3 2.000E+00 3 --- * THICKO
RO11 3 Length parallel to aquifer flow (m) 3 1.400E+01 * 1.000E+02 ? --- 3 LCZPAQ
RO11 ? Basic radiation dose limit (mrem/yr) 3> 4.000E+00 3 3.000E+01 ? --- 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 * 0.000E+00 ? -——- 3 TI
RO11 3 Times for calculations (yr) 3 1.000E+00 * 1.000E+00 ? ——— 3 T( 2)
RO11 3 Times for calculations (yr) 3 1.000E+01 3 3.000E+00 3 - 2T 3)
RO11 ? Times for calculations (yr) 3 1.900E+01 3 1.000E+01 ? -—- 3T(4)
RO11 ? Times for calculations (yr) 3 4.200E+01 * 3.000E+01 3 - 3 T( 5)
RO11 3 Times for calculations (yr) 3 1.000E+02 ? 1.000E+02 3 --- 2 T{ 6)
RO11 3 Times for calculations (yr) 3 1.000E+03 ? 3.000E+02 3 -— 2T( 7)
RO11 ? Times for calculations (yr) 3 not used 3 1.000E+03 ? --= 3 T(8)
RO11 ? Times for calculations (yr)} 3> not used 3 0.000E+00 3 - 3T 9)
RO11 3 Times for calculations (yr) 3 not used 3 0.000E+00 3 ——— 3 T(10)
3 k] k) 3 3
RO12 ? Initial principal radionuclide (pCi/g): Am-241 3 3.630E-02 * 0.000E+00 3 -—= 381( 2)
R0O12 3 Initial principal radionuclide (pCi/g): Co-60 3 2.790E-02 3 0.000E+00 3 —_—— 3 s1( 3)
R0O12 ? Initial principal radionuclide (pCi/g): Cs-137 23 5.370E+00 * 0.0Q00E+00 ? --- 381 4)
RO12 3 Initial principal radionuclide (pCi/gj): Eu-152 3 1.210E+00 ? 0.000E+00 3 -—- 3 81( 5)
R012 ? Initial principal radionuclide (pCi/g): Eu-154 3 6.310E-0l * 0.000E+00 3 -—- 3 81( 7)
RO12 3 Initial principal radionuclide (pCi/g): Eu-155 3 8.100E-02 * 0.000E+00 3 -—- 3 81( 8)
R012 3 Initial principal radionuclide (pCi/g): Pu-238 2 3.760E-02 3 0.000E+00 3 -—- 3 81(13)
RO12 3 Initial principal radionuclide (pCi/g): Pu-239 3 5.400E-02 2 0.000E+00 3 --- P s1(14)
RO12 ? Initial principal radionuclide (pCi/g): Pu-240 3 1.400E-02 * 0.Q00E+00 ? --- * 81{15)
RO12 ? Initial principal radionuclide (pCi/g): S$r-90 > 1.350E+00 3 0.000E+00 ? --- 2 s1(18)
R012 3 Concentration in groundwater (pCi/L): Am-241 2 pnot used 2 0.000E+00 3 -—- 3 Wl( 2)
R0O12 3 Concentration in groundwater (pCi/L): Co-60 3 not used * 0.000E+00 * - 2 Wl 3)
R0O12 3 Concentration in groundwater (pCi/L): Cs-137 3 not used 3 0.000E+00 3 --- 3 Wl( 4)
R0O12 ? Concentration in groundwater (pCi/L): Eu-152 ? not used 3 0.000E+00 3 --- 3 W1( 5)
R0O12 3 Concentration in groundwater (pCi/L): Eu-154 3 not used ? 0.000E+00 ? - 3 W1( 7))
R0O12 3 Concentration in groundwater (pCi/L): Eu-155 3 not used 3 0.000E+00 3 -—- 3 Wl{ 8)
RO12 3 Concentration in groundwater (pCi/L): Pu-238 3 not used 3 0.000E+00 3 -—- 3 W1(13)
RO1Z ? Concentration in groundwater (pCi/L): Pu-239 3 not used ? 0.000E+00 ? --- 3 wl(l4)
R012 ? Concentration in groundwater (pCi/L): Pu-240 3 not used 3 0.000E+00 ? - 3 W1(15)
RO12 3 Concentration in groundwater (pCi/L): Sr-90 3 not used 3 0.000E+00 ? -—- 3 W1(18)
3 3 3 3 3
RO13 ? Cover depth (m) 3 6.000E+00 * 0.000E+00 3 - 3 COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used ? 1.500E+00 3 -——- ?> DENSCV
R013 3 Cover depth erosion rate {(m/yr) 3 1.000E-03 3 1.000E-03 ? --- 3 vev
RO13 3 Density of contaminated zone (g/cm**3) ? 1.600E+00 2 1.500E+00 ? --- > DENSCZ
RO13 3 Contaminated zone erosion rate (m/yr) > 1.000E-03 * 1.000E-03 ?* - ? vez
RO13 3 Contaminated zone total porosity 3 4.000E-01 3 4.000E-01 2 --- 3 TPCZ
RO13 ? Contaminated zone effective porosity 3 2.500E-01 ? 2.000E-01 ? --- 3 EPCZ
RO13 3 Contaminated zone hydraulic conductivity (m/yr) ?* 2.500E+02 * 1.000E+0l 3 --- * HCCZ
RO13 ? Contaminated zone b parameter 3 5.300E+00 3 5.300E+00 ? -—- 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00 3 -——- 3 WIND
RO13 ? Humidity in air (g/m**3) 3 not used ? 8.000E+00 ? - 3 HUMID
RO13 ? Evapotranspiration coefficient * 9.100E-01 ? 5.000E-01 2 -—- 3 EVAPTR
RO13 3 Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 3 - 3 PRECIP
RO13 ? Irrigation (m/yr) 3 7.600E-01 3 2.000E-01 ? -—- ? RI
RO13 3 Irrigation mode 3 overhead 3 overhead 3 -—- 3 IDITCH
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Rev. 0
1RESRAD, Version 5.82 T« Limit = 0.5 year 05/13/99 12:30 Page 8
Summary : 116-B~14 Deep Zone Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary (continued)
0 3 3 3 3 Used by RESRAD 3 Parameter
3 3 Default 3 (If different from user input) ? Name

Menu 3 Parameter

RO13 3 Runoff coefficient 2. 3 2.000E-01 3 3 RUNOFF
R0O13 ? Watershed area for nearby stream or pond (m**2) 2 1. 3 1.000E+06 3 -——= 3 WAREA
RO13 ? Accuracy for water/soil computations 1. 3 1.000E-03 3 -——- 1 EPS
3 k) 3 3 3
ROl4 ? Density of saturated zone (g/cm**3) > 1.600E+00 2 1.500E+00 ? -—- 3 DENSAQ
RO14 3 Saturated zone total porosity 3 4.000E-01 3 4.000E-01 ? -—— 3 TPSZ
R014 3 Saturated zone effective porosity 3 2.500E-01 ? 2.000E-01 ? -—- 3 EPSZ
RO14 3 Saturated zone hydraulic conductivity (m/yx) 3 5.530E+03 ? 1.000E+02 ? -——— 3 HCSZ
R014 * Saturated zone hydraulic gradient 2 1.250E-03 ? 2.000E-02 ? - 3 HGWT
R014 ? Saturated zone b parameter 2 5.300E+00 2 S5.300E+00 3 ——— 3 BSZ
R0O14 * Water table drop rate (m/yr) 2 1.000E-03 2 1.000E-03 3 -——- 3 VWT
R014 3 Well pump intake depth (m below water table) ? 4.600E+00 2 1.000E+01 32 ——— 3 DWIBWT
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND I ND 3 -—— 3 MODEL
R014 ? Well pumping rate (m**3/yr) ? 2.500E+02 ? 2.500E+02 ? -— 3w
k] 2 E) 3 3
R01S ? Number of unsaturated zone strata 21 11 3 -—- 3 NS
RO15 ? Unsat. zone 1, thickness (m) 3 0.000E+00 2 4.000E+00 3 -—- 3 H(1)
RO1S ? Unsat. zone 1, soil density (g/cm**3) 2 1.600E+00 ? 1.S500E+00 ? -——- 3 DENSUZ (1)
RO15 2 Unsat. zone 1, total porosity ? 4.000E~01 3 4.000E-01 ? - 3 TPUZ (1)
RO15 ? Unsat. zone 1, effective porosity ? 2.500E-01 ? 2.000E-01 ? -—- 3 EPUZ (1)
RO1S 3 Unsat. zone 1, soil-specific b parameter 1 5.300E+00 ? S.300E+00 ? --- 3 BUZ(1)
RO1S ? Unsat. zone 1, hydraulic conductivity (m/yr) 1 2.500E+02 3 1 .000E+01 ? ——— 3 HCUZ (1)
3 3 3 3 3
R016 ? Distribution coefficients for Am-241 3 2 3 E
RO16 3 Contaminated zone (cm**3/g) 2 2.000E+02 * 2.000E+01 3 -—- 3 DCNUCC{ 2)
RO16 ?  Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+01 ? - 3 DCNUCU( 2,1)
RO16 2 Saturated zone (cm**3/g) 2 2.000E+02 ? 2.000E+01 ? --- 3 DCNUCS( 2)
RO16 * Leach rate (/yr) 3 0.000E+00 3 0.000E+00 °? 3.962E-05 > ALEACH{ 2)
RO16 *  Solubility constant 1 0.000E+00 2 0.000E+00 ? not used 3 SOLUBK{ 2)
3 1 3 3 3
RO16 3 Distribution coefficients for Co-60 o 3 2 3
ROl6 ? Contaminated zone (cm**3/g) > 5.000E+01 * 1.000E+03 ? -—— 3 DCNUCC( 3)
RO16 3 Unsaturated zone 1 (cm**3/g) ? S.000E+01 ? 1.000E+03 3 -—- 3 DCNUCU( 3,1)
RO16 ? Saturated zone (cm**3/g) 3 S.000E+01 ¥ 1.000E+03 * --- 1 DCNUCS{( 3)
RO16 ? Leach rate (/yr) * 0.000E+00 ? 0.00QE+00 3 1.581E-04 3 ALEACH({ 3)
RO1l6 3 Solubility constant * 0.000E+00 * O0.000E+00 ? not used 3 SOLUBK( 3)
3 3 3 3 3
RO16 3 Distribution coefficients for Cs-137 3 3 B 3
RO16 3 Contaminated zone (cm**3/g) ? 5.000E+01 ? 1.000E+03 3 - 3 DCNUCC( 4)
RO16 ? Unsaturated zone 1 (cm**3/g) * 5.000E+01 ? 1.000E+03 2 --- * DCNUCU( 4,1)
RO16 2 Saturated zone (cm**3/g) . > 5.000E+01 * 1.000E+03 3 -——— 3 DCNUCS( 4)
RO16 ? Leach rate {/yr) 3 0.000E+00 * 0.000E+00 ? 1.581E-04 ? ALEACH( 4)
RO16 3 Solubility constant > 0.000E+00 2 0.000E+00 ? not used ? SOLUBK( 4)
3 k) 3 3 3
R016 ? Distribution coefficients for Eu-152 2 3 3 3
RO16 ? Contaminated zone (crm**3/g) 3 2.000E+02 3-1.000E+00 3 -—- 3 DCNUCC( S)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 *-1.000E+00 ? -——— 3 DCNUCU{ S,1)
RO16 ? Saturated zone {cm**3/g) 3 2.000E+02 3-1.000E+00 ? - 3 DCNUCS({ S)
RO16 3 lLeach rate (/vr) ? 0.000R+00 3 0.000E+00 ? 3.962E-0S 3 ALEACH({ 5)
RO16 3 1 .0.00 00 ? 0.000E+00 2 not used 3 sOL t 5)

Solubility ¢
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Summary : 116-B-14 Deep Zone Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary {(continued)
3 2 User 3 3 Used by RESRAD 3  Parameter
3 i i 3

3 3

RO16

3 Distribution coefficients for Eu-154 3 3 3 3
RO16 2 Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 ? -—- 3 DCNUCC{ 7)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ?-1.000E+00 ? -— 3 DCNUCU( 7,1)
RO16 3 Saturated zone {(cm**3/g) 3 2.000E+02 3-1.000E+00 ? --- 3 DCNUCS( 7)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.962E-05 3 ALEACH( 7)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 7)

3 3 3 3 3
RO16 3 Distribution coefficients for Eu-155 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 ? -——- 3 DCNUCC( 8)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3-1.000E+00 °? - ? DCNUCU{ 8,1)
RO16 *  Saturated zone {(cm**3/g) 3 2.000E+02 3-1.000E+00 ? - 3 DCNUCS( 8)
ROl6 * Leach rate (/yr} 2 0.000E+00 * 0.000E+00 ? 3.962E-05 3 ALEACH( 8)
RO16 3 Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 8)

3 3 3 3 3
R0l6 ? Distribution coefficients for Pu-238 3 3 2 3
RO1l6 ? Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 ? --- ? DCNUCC(13)
RO16 3 Unsaturated zone 1 {(cm**3/g) > 2.000E+02 3* 2.000E+03 ? --- ? DCNUCU (13,1}
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 ? ~—- 3 DCNUCS (13)
RO16 * Leach rate (/yr) 3 0.000E+00 2 0.000E+00 2 3.962E-05 3 ALEACH(13)
ROl6 2 Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK(13)

] 3 3 3 3
RO16 * Distribution coefficients for Pu-239 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 - 3 DCNUCC({14)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ? 2.000E+03 ? --- 3 DCNUCU(14,1)
RO16 ? Saturated zone (cm**3/g) 3 2.000E+02 ? 2.000E+03 ? -—- 3 DCNUCS (14)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 ? 3.962E-05 3 ALEACH(14)
ROl6 3 Solubility constant 3 0.000E+00 * 0.000E+00 2 not used 3 SOLUBK({14)

] 3 3 3 3
R016 * Distribution coefficients for Pu-240 3 3 R 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 ? --- 3 DCNUCC (15)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 2.000E+03 ? --- 3 DCNUCU(15,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 °? ——- 3 DCNUCS(15)
RO16 3 Leach rate (/yr) > 0.0Q00E+Q0 * 0.000E+00 ? 3.962E-05 3 ALEACH{1S)
ROl6 ? Solubility constant ? 0.000E+00 * 0.000E+00 ? not used ? SOLUBK(15)

3 3 3 3 ]
RO16 ? Distribution coefficients for Sr-390 3 1 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.500E+01 * 3.000E+01 ? --- 3 DCNUCC(18)
R016 *  Unsaturated zone 1 (cm**3/g) 3 2.500E+01 * 3.000E+01 3 --- 3 DCNUCU({18,1)
RO16 2 Saturated zone (cm**3/g) 3 2.500E+01 * 3.000E+0Q1 3 --- » DCNUCS (18)
ROl16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.154E-04 3 ALEACH(18)
RO16 2 Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(18)

3 3 k) 3 3
RO16 ? Distribution coefficients for daughter Ac-227 3 3 3 3
RO1l6 ? Contaminated zone (cm**3/g) 3 2.000E+01 ? 2.000E+01 3 -——- ? DCNUCC( 1)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+01 * 2.000E+01 3 -—- 3 DCNUCU( 1,1)
RO16 2 Saturated zone (cm**3/g) > 2.000E+01 3 2.000E+01 ? ——— 3 DCNUCS( 1)
ROl6 3 Leach rate (/yr} 3 0.000E+00 * 0.000E+00 3 3.937E-04 3 ALEACH({ 1)
RO1l6 3 Solubility constant 3 0.000E+00 3 0.000E+Q0 3 not used ? SOLUBK( 1)
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Summary : 116-B-14 Deep Zone Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary (continued)
o] 3 3 User 2 3 Used by RESRAD 3  Parameter
3 i i 3

RO16 3 Distribution coefficients for daughter Gd-152 3 3 3 3
RO16 2 Contaminated zone (cm**3/g) 3-1.000E+00 3-1.000E+00 ? 8.249E+02 3 DCNUCC( 9)
RO16 ? Unsaturated zone 1 (cm**3/g)} 3-1.000E+00 2-1.000E+00 3 8.249E+02 3 DCNUCU( 9,1)
RO16 ? Saturated zone (cm**3/g} 3-1.000E+00 3~1.000E+00 ? 8.249E+02 3 DCNUCS( 9)
RO16 2 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 9.610E-06 3 ALEACH( 9}
RO16 ? Solubility constant 3 0.000E+00 3 0.000E+00 32 not used 3 SOLUBK({ 9)

3 3 3 3 3
RO16 3 Distribution coefficients for daughter Np-237 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3-1.000E+00 3-1.000E+00 3 2.574E+02 3 DCNUCC(10)
RO16 3  Unsaturated zone 1 (cm**3/g) 3-1.000E+00 3-1.000E+00 ? 2.574E+02 3 DCNUCU(10,1)
RO16 ? Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 ? 2.574E+02 3 DCNUCS(10)
RO16 ? Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 3.078E-05 3 ALEACH(10)
RO16 3 Solubility constant 3> 0.000E+00 2 0.000E+00 3 not used 3 SOLUBK(10)

3 3 E) 3 3
RO16 * Distribution coefficients for daughter Pa-231 3 3 3 3
RO16 2 Contaminated zone (cm**3/g) > 5.000E+01 * 5.000E+01 ? ——- 3 DCNUCC(11)
RO16 * Unsaturated zone 1 (cm**3/g) 3 5.000E+01 3 5.000E+01 3 - 3 DCNUCU(11,1)
.RO16 ? Saturated zone (cm**3/g) * 5.000E+01 ? 5.000E+01 ? -—- 3 DCNUCS(11)
RO16 3 Leach rate (/yr)} * 0.000E+00 * 0.000E+00 ? 1.581E-04 3 ALEACH(11)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(1l)

3 3 3 3 3
RO16 ? Distribution coefficients for daughter Pb-210 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 3.000E+01 ? 1.000E+02 ? --- > DCNUCC(12)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 3.000E+01 3 1.000E+02 ? -—- 3 DCNUCU(12,1)
RO16 ? Saturated zone (cm**3/g} > 3.000E+01 3 1.000E+02 ? --- 3 DCNUCS(12)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 ? 2.631E-04 3 ALEACH(12)
RO16 3  Solubility constant 3 0.000E+00 ® 0.000E+00 3 not used 3 SOLUBK (12)

3 3 3 3 3
RO16 3 Distribution coefficients for daughter Ra-226 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 1.000E+02 3 7.000E+01 ? .- 3 DCNUCC(16)
RO16 3 Unsaturated zone 1 (cm**3/g} > 1.000E+02 2 7.000E+01 3 --- 3 DCNUCU(16,1)
RO16 3 Saturated zone (cm**3/g) > 1.000E+02 3 7.000E+01 3 --- 3 DCNUCS(16)
RO16 3 Leach rate (/yr} * 0.000E+00 * 0.000E+00 ? 7.918E-05 3 ALEACH(16)
RO16 ? Solubility constant 3 0.000E+00 ? 0.0Q0E+00 ? not used 3 SOLUBK(16)

3 3 3 3 3
RO16 3 Distribution coefficients for daughter Ra-228 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 1.000E+02 * 7.000E+01 3 --- 3 DCNUCC(17)
ROl6 3 Unsaturated zone 1 (cm**3/g) > 1.000E+02 * 7.000E+01 ? -—— 3 DCNUCU(17,1)
R0O16 3 Saturated zone (cm**3/g) 3 1.000E+02 * 7.000E+01 3 --- 3 DCNUCS(17)
RO16 3 Leach rate (/yx) 3 0.000E+00 3 0.000E+00 3 7.918E-05 3 ALEACH(17)
RO16 ? Solubility constant * 0.000E+00 ? 0.000E+00 3 not used 3 SOLUBK(17)

3 . 3 3 3 3
RO16 3 Distribution coefficients for daughter Th-228 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) > 2.000E+02 * 6.000E+04 ? -—- 3 DCNUCC(19)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ? 6.000E+04 ? --- 3 DCNUCU(19,1)
RO16 3  Saturated zone (cm**3/g) > 2.000E+02 ? 6.000E+04 ? —-— 3 DCNUCS(19)
RO16 > Leach rate (/yr) > 0.000E+00 ? 0.000E+00 3 3.962E-05 3 ALEACH(19)
RO16 3 Solubility constant 3 0.000E+00 ¥ 0.000E+00 3 not used 3 SOLUBK(19)
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Summary : 116-B-14 Deep Zone Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary (continued}
3 User 3 3 Used by RESRAD 3  Parameter

3

input) 3 Name

R016 ? Distribution coefficients for daughter Th-229 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 3 6.000E+04 3 -—= 3 DCNUCC(20)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 6.000E+04 ? -—— > DCNUCU (20, 1)
RO1l6 3 Saturated zone (cm**3/g) ? 2.000E+02 * 6.000E+04 * -—= 3 DCNUCS (20}
RO1l6 2 Leach rate (/yr) 2 0.000E+00 ? 0.000E+00 3 3.962E-05 ? ALEACH(20)
RO16 ? Solubility constant 3> 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK(20)

3 3 3 k) a
RO16 ? Distribution coefficients for daughter Th-230 3 3 3 3
RO1l6 ? Contaminated zone (cm**3/g) ? 2.000E+02 3 6.000E+04 ? -—= 3 DCNUCC{21)
ROl6 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 6.000E+04 ? -—-- 3 DCNUCU(21,1)
ROl6 3 Saturated zone (cm**3/g) 3 2.000E+02 3 6.000E+04 3 -——- 3 DCNUCS (21)
RO16 ® Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.962E-05 3 ALEACH(21)
RO16 > Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(21)

3 3 3 3 3
RO16 ? Distribution coefficients for daughter Th-232 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 ? ——- 3 DCNUCC{22)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 6.000E+04 -—— 3 DCNUCU¢22,1)
ROl6 3 Saturated zone (cm**3/g) 3 2.000E+02 ? 6.000E+04 ? -——- 3 DCNUCS(22)
ROl6 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 3.962E-05 3 ALEACH(22)
RO16 *  Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK (22)

3 3 3 3 3
RO16 2 Distribution coefficients for daughter U-233 3 3 3 3
ROl6 ? Contaminated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 ? .- 3 DCNUCC({23)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 3 -—- ? DCNUCU(23,1)
RO16 ? Saturated zone (cm**3/g) 3 2.000E+00 * S.000E+01 ? —-——- 3 DCNUCS(23)
ROl6 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 3.708E-03 3 ALEACH(23)
RO16 ? Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK(23)

3 . 3 3 3 3
RO16 ? Distribution coefficients for daughter U-234 3 3 3 3
RO16 3 Contaminated zone {(cm**3/g) 3 2.000E+400 * S5.000E+01 2 -—= 3 DCNUCC (24)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+00 3 S.000E+01 * - 3 DCNUCU (24,1}
RO16 3 Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 ? -—— 3 DCNUCS (24)
RO16 * Leach rate (/yr) 3 0.000E+00 ? 0.000E+00 3 3.708E-03 3 ALEACH(24)
RO16 ®  Solubility constant ? 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(24)

3 k) 3 3 3
RO16 3 Distribution coefficients for daughter U-235 3 3 2 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+00 ? 5.000E+01 ? -~ 3 DCNUCC(25)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 ? - 3 DCNUCU (25, 1)
RO16 ?  Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 ? - 3 DCNUCS (25)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.708E-03 3 ALEACH(25)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(25)

3 3 3 3 3
RO16 3 Distribution coefficients for daughter U-236 3 3 3 3
ROl6 3 Contaminated zone (cm**3/g) 3 2.000E+00 3 S5.000E+01 * -—- 3 DCNUCC(26)
RO16 2 Unsaturated zone 1 (cm**3/g} 3 2.000E+00 2 5.000E+01 -—= 3 DCNUCU(26,1)
ROle 3 Saturated zone (cm**3/g) 3 2.000E+00 3 S5.000E+01 ?* -——— 3} DCNUCS (26)
ROl6 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 ?* 3.708E-03 3 ALEACH(26)
RO16 3 Solubility constant 3 0.000E+00 3 0.000E+00 not used 3 SOLUBK(26)

3 3 3 3 a
RO17 3 Inhalation rate (m**3/yr) ? not used * 8.400E+03 ? --= 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) 3 not used 3 1.000E-04 ? -——— 3 MLINH
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Summary : 116-B-14 Deep Z2one Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary (continued)

0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 . Parameter . .Y Input * Default 3 (If different from user input)_ 2 Name
R017 3 Exposure duration 3 3.000E+01 ?® 3.000E+01 ? - ? ED
RO17 ? Shielding factor, inhalation 3 not used ? 4.00CE-01 ? - 3 SHF3
RO17 ? Shielding factor, external gamma 3 not used ! 7.000E-01 ? - 3 SHF1
R017 * Fraction of time spent indoors 3 not used ? 5.000E-01 ? - 3 FIND
RO17 ? Fraction of time spent outdoors (on site) 3 not used ? 2.500E-01 3 --- 3 FOTD
RO17 3 Shape factor flag, external gamma 3 not used ? 1.000E+00 ? >0 shows circular AREA. ! FS
R017 ? Radii of shape factor array {used if FS = -~1): 3 3 3 Bl
RO17 ? Quter annular radius (m), ring 1: > not used 3 5.000E+01 3 -—— 3 RAD_SHAPE( 1)
RO17 ? Outer annular radius (m), ring 2: > not used ?* 7.071E+01 3 -—— 3 RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3: 3 not used 3 0.000E+00 ? -—- 3 RAD_SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: 3 not used * 0.000E+00 ? -——- 3 RAD_SHAPE( 4)
RO17 3 Quter annular radius (m), ring 5: 3 not used 3 0.000E+00 ? -—— 3 RAD_SHAPE( 5)
RO17 ? Quter annular radius (m}, ring 6: 3 not used 3 (.000E+00 ? --- 3 RAD_SHAPE( 6)
RO17 3 Outer annular radius (m), ring 7: ? not used ? 0,000E+00 32 --- 3 RAD_SHAPE( 7)
RO17 ? Outer annular radius (m), ring 8: 3 not used 3 0.000E+00 ? 3 RAD_SHAPE( 8)
RO17 32 Outer annular radius (m), ring 9: 3 not used * 0.000E+00 3 -——— 3 RAD_SHAPE( 9)
RO17 3 Quter annular radius (m), ring 10: 3 not used 3 0.000E+00 2 -—- 3 RAD_SHAPE({10)
RO17 ? Outer annular radius (m), ring 11: ? not used ? 0.000E+0Q0 3 --- 3 RAD_SHAPE (11}
RO17 3 Outer annular radius (m), ring 12: 3 not used ? 0.000E+00 ? --- 3 RAD_SHAPE(12)

3 3 3 k) k)
RO17 ? Fractions of annular areas within AREA: 3 3 3 3
RO17 ? Ring 1 3 not used ? 1.000E+00 ? -—- 2 FRACA( 1)
RO17 3 Ring 2 > not used ? 2.732E-01 ? -—- 3 FRACA( 2)
RO17 3 Ring 3 3 not used 3 0.000E+00 ? -—- 3> FRACA( 3)
RO17 3 Ring 4 3 not used ?* 0.000E+00 3 --- 3 FRACA( 4)
RO17 3 Ring 5 3 not used 1 0.000E+00 3 -—= 3 FRACA({ 5)
RO17 3 Ring 6 3 not used ? 0.000E+Q00 3 -—- ? FRACA({ 6)
RO17 ? Ring 7 > not used 3 0.000E+00 3 -—— 3 FRACA( 7)
RO17 * Ring 8 * not used * 0.000E+00 3 - 3 FRACA( 8)
RO17 3 Ring 9 3 not used 3 0.000E+00 3 -— 3 FRACA( 9)
RO17 3 Ring 10 3 not used ? 0.000E+00 3 -——= 3 FRACA(10)
RO17 3  Ring 11 3 not used 3 0.000E+00 32 - 3 FRACA(11)
RO17 3 Ring 12 3 not used * 0.000E+00 ? -—= 3 FRACA(12)

3 3 2 3 2
RO18 ? Fruits, vegetables and grain consumption (kg/yr) ? 1.100E+02 3 1.600E+02 3 - 3> DIET(1)
R018 3 Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 ? --- 3 DIET(2)
R018 ?* Milk consumption (L/yT) 3 1.000E+02 * 9.200E+01 2 —-- 2 DIET({(3)
R018 ? Meat and poultry consumption (kg/yx) ? 3.600E+01 ? 6.300E+01 -—— 3 DIET(4)
R018 3 Fish consumption (kg/yr) 3 5.400E+00 * 5.400E+00 3 --- 3 DIET(S)
R018 3 Other seafood consumption (kg/yr) 3 9.000E-01 ® 9.000E-01 ? ——— 3 DIET(6)
R018 3 Soil ingestion rate (g/yr) 3 not used ? 3.650E+01 32 - 3 S0IL
R0O18 ? Drinking water intake (L/yr) 3 7.300E+02 ?* 5.100E+02 3 —-— Y DWI
RO18 ? Contamination fraction of drinking water 3 1.000E+00 ? 1.000E+00 ? -—— 3 FDW
R0O18 3 Contamination fraction of household water 3 not used 3 1.000E+00 ? --- 3 FHHW
RO18 ? Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 ? -— 3 FLW
R0O18 ?* Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 2 -——- 3 FIRW
R018 ? Contamination fraction of aquatic food 3 1.000E+00 * 5.000E-01 3 -—- Y FRS
R018 ¥ Contamination fraction of plant food -1 -1 3 0.370E+00 ? FPLANT
R018 ? Contami~=*3~n fraction of meat 3-1 3-1 3 0.370E-01 3 FPMRAT
RO18 ? Contami n fraction of milk -1 -1 3 0.370E-01 3

3 3 3 3 3
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Summary : 116-B~14 Deep Zone Profile File: 1B14DZ.RAD
Site-Specific Parameter Summary (continued)
3 User 3 3 . Usea by RESRAD 3 parameter

er input) Name

} Livestock fodder intake for meat (kg/day) 3 6.800E+01 3 6.800E+01 3 3 LFIS
R019 3 Livestock fodder intake for milk (kg/day) ¥ 5.500E+01 3 5.500E+01 ? -—= 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 3 5.000E+01 ? 5.000E+01 3 -—~ 3 LWIS
R0O19 3 Livestock water intake for milk (L/day) > 1.600E+02 ? 1.600E+02 ? -— 3 LWI6
RO19 ? Livestock soil intake (kg/day) 3 5.000E-01 ? 5.000E-01 3 - 1 LSI
R019 ? Mass loading for foliar deposition (g/m**3) 3 1.000E-04 ® 1.000E-04 3 -—— 3 MLFD
RO19 ? Depth of soil mixing layer (m)} 3 1.500E-01 * 1.500E-01 2 --= 3 DM
R019 ? Depth of roots (m) 3 9.000E-01 ?* 9.000E-01 3 --~ 3 DROOT
RO19 3 Drinking water fraction from ground water 3 1.000E+00 3 1.000E+00 3 -——~ 3 FGWDW
R0O19 3 Household water fraction from ground water 3 1.000E+00 3 1.000E+00 3 -— 3 PGWHH
R0O19 3 Livestock water fraction from ground water 3 not used * 1.000E+00 3 -—— 3 PGWLW
R01% ? Irrigation fraction from ground water 3 1.000E+00 3 1.000E+00 3 -——— 3 FGWIR

3 3 3 3 3
R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 ?* 7.000E-01 3 -—- 3 yv(l)
R19B ? Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 * 1.500E+00 ? - 3 YV(2)
R19B ? wWet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 ? 1.100E+00 ? -—— 3 YV(3)
R19B 3 Growing Season for Non-Leafy (years) 3 1.700E~01 ? 1.700E-01 3 ~— 3 TE(1)
R19B 3 Growing Season for Leafy (years} 3 2.500E-01 * 2.500E-01 2 -—- 3 TE(2)
R19B ? Growing Season for Fodder {years) 3 8.000E-02 3 8.000E-02 ? -— 3 TE(3)
R19B ? Translocation Factor for Non-Leafy 3 1.000E-01 3 1.000E-01 ? -—= 3 TIV(1)
R19B ? Translocation Factor for Leafy 3 1.000E+00 ? 1.000E+00 ? --~ 3 TIV(2)
R19B ? Translocation Factor for Fodder 3 1.000E+00 ? 1.000E+00 ? —— 3 TIV(3)
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 ? 2.500E-01 ? -~ 3 RDRY (1)
R19B ? Dry Foliar Interception Fraction for Leafy ? 2.500E-01 * 2.500E-01 3 - 3 RDRY(2)
R19B ? Dry Foliar Interception Fraction for Fodder ? 2.500E-01 * 2.500E-01 3 -—— 3 RDRY(3)
R19B ? Wet Foliar Interception Fraction for Non-Leafy ° 2.500E-01 3 2.500E-01 3 - 3 RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 ? --= 3 RWET(2)
R19B 3 Wet Foliar Interception Fraction for Fodder 3 2.500E-01 ? 2.500E-01 2 ——— 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation 3 2.000E+01 ? 2.000E+01 2 --- 3 WLAM

3 3 k) 3 k)
Cl4 2 C-12 concentration in water (g/cm**3} 3 not used ? 2.000E-05 3 --- 3 Cl2WTR
Cl4 ? C-12 concentration in contaminated soil (g/g) ? not used 3 3.000E-02 2 -—- 3 gl2cz
Cl4 ? Praction of vegetation carbon from soil 3 not used * 2.000E-02 3 -— 3 CSOIL
Cl4 3 Fraction of vegetation carbon from air 3 not used ? 9.800E-01 3 - 3 CAIR
Cl4 1 C-14 evasion layer thickness in soil (m) 3 not used ? 3.000E-01 3 - 3 DMC
Cl4a 3 C-14 evasion flux rate from soil (1l/sec) 3 not used ? 7.000E-07 ? -— 3 EVSN
Cl4 ? C-12 evasion flux rate from soil (1/sec) ¥ not used ? 1.000E-10 3 -— 3 REVSN
Cl4 3 Fraction of grain in beef cattle feed 3 not used * 8.000E-01 ? - 3 AVFG4
Cl4 3 Fraction of grain in milk cow feed } not used 3 2.000E-01 ? - 3 AVFG5

3 3 3 3 3
STOR ? Storage times of contaminated foodstuffs (days): ? 3 3 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400E+01 * 1.400E+01 3 -~ 3 STOR_T(1)
STOR 3 Leafy vegetables 3 1.000E+00 3 1.000E+00 3 -— 3 STOR_T(2)
STOR ? Milk 3 1.000E+00 ? 1.000E+00 3 --- 3 STOR_T(3)
STCR ? Meat and poultry 3 2.000E+01 3 2.000E+01 3 -—— ? STOR_T(4)
STOR 3 Fish 3 7.000E+00 * 7.000E+00 3 -—- 3 STOR_T(5)
STOR ? Crustacea and mollusks 2 7.000E+00 3 7.000E+00 3 —-- 3 STOR_TI(6)
STOR 3 Well water 3 1.000E+00 3 1.000E+00 2 ——— 3 STOR_T(7)
STOR ? Surface water 3 1.000E+00 3 1.000E+00 3 -—- 3 STOR_T(8)
STOR ? Livestock fodder 3 4.500E+01 ? 4.500E+01 3 -—- 3 STOR_T{(9)

3 3 3 3 3
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Site-Specific Parameter Summary (cont:.nued)
0 3 3 User 3 Used by RESRAD 3  Parameter
Menu Parameter ooy Input 2 Default 3 (If different from user input) 3  Name

I w

R021 3 Thickness of building foundation (m) 3 not used ! 1.500E-01 ? --- 3 FLOOR
R021 ? Bulk density of building foundation (g/cm**3) > not used 3 2.400E+00 ? ~—- 3 DENSFL
R021 ? Total porosity of the cover material 3 not used ! 4.000E-01 ? -—— } TPCV
R021 ? Total porosity of the building foundation 3 not used 3 1.000E-01 ? ~—— 3 TPFL
R021 ? Volumetric water content of the cover material ?* not used 3 5.000E-02 ? -—— 3 PH20CV
R0O21 ? Volumetric water content of the foundation > not used ! 3.000E-02 ? --- 3 PH20FL
R0O21 ? Diffusion coefficient for radon gas (m/sec): 3 3 3 3

RO21 3 in cover material 3 not used ! 2.000E-06 3 -——- * DIFCV
RO21 ? in foundation material ? not used 3 3.000E-07 3 -——- 3 DIFFL
RO21 ? in contaminated zone soil ? not used 3 2.000E-06 3 -—— 3 DIFCZ
RO21 ? Radon vertical dimension of mixing {(m) 3 not used * 2.000E+00 2 -——— 3 HMIX
R021 ? Average building air exchange rate (l/hr) 3 not used 3 5.000E-01 ? -——- 3 REXG
R021 2 Height of the building (room) (m) > not used ? 2.500E+00 ? --- 3 HRM
RO21 ? Building interior area factor 3 not used ! 0.000E+00 ? —-—— * FAI
R021 ? Building depth below ground surface (m) 3 not used 3-1.000E+00 3 - 3 DMFL
R021 2 Emanating power of Rn 222 gas 3 not used 3 2.500E 01 3 -——- 3 EMANA(I)

w

3

3
ffIIiIffiiffiIiIfffiiflIffiIiiiIIfflfiifflfiiIiiIIIIIIIiIiIIfiiifiiIIffiifIfIIIIIIfIIIIIIfIIiIfIiIIfIffIIifffIifiIIIiffiiffiiIfi

Summary of Pathway Selections

1 -- external gamma 3 suppressed

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

3 -- plant ingestion 3 active

4 -- meat ingestion 3 active

S -- milk ingestion 3 active

6 -- aquatic foods 3 active

7 -- drinking water 3 active

8 -- soil ingestion 3 suppressed

9 -- radon 3 suppressed
ak pathway doses 3 ppressed

IIiiIiIiiﬁiﬁi1iiiﬁlﬁniiﬁIiiinlﬁﬁlﬁiriﬁn
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Summary : 116-B-14 Deep Zone Profile

Contaminated Zone Dimensions
s aaana e LOIE PLMeNS LIS
Area: 740.00 square meters
Thickness: 6.30 meters
Cover Depth: 6.00 meters

Total

t (years): 1.000E+00

0.000E+00
TDOSE(t): 0.000E+00 3.736E-03
M{t): 0.000E+00 9.340E-04

OMaximum TDOSE(t}):

Basic Radiation Dose

6.011E~02 mrem/yr

12:30
File:

Page 15
1B14DZ.RAD

0.5 year 05/13/99

Initial Soil Concentrations, pCi/g

Am-241 3.630E-~02
Co-60 2.790E-02
Cs-137 5.370E+00
Eu-152 1.210E+00
Eu-154 6.310E-01
Eu-155 8.100E-02
Pu-238 3.760E-02
Pu-239 5.400E-02
Pu-240 1.400E-02
Sr-90 1.350E+00
Dose TDOSE(t), mrem/yr
Limit = 4 mrem/yr

f B

1.000E+01 1.900E+01 4.200E+01 1.000E+02

3.058E-02 4.694E-02 6.011E-02 2.870E-02
7.645E-03 1.174E-02 1.503E-02 7.175E-03
at t = 42.10 ## 0.08 years
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Calc. Summary
KD@ CALCULATION SHEET

Originator  D. B. Blumenkranz - Trtmt Tele No. 01007 7 rennes _Rev. No. )
Project 100-B/C Remedial Actiu., iecked Date 4 “
Subject 116-B-14 Comp ™~~~ to Drinking _ _SheetNo. / nié _,

Problem:

Compare RESRAD denved groundwater radionuclide concentrations to MCLs (summarized in RDR/RAWP, DOE/RL-96-17, Rev. 1,
Table 2-3). Compare alpha emitter dose contribution to the maximum allowable gross particle activity of 15 pCi/L (Safe Drinking Water
Act, 40 CFR Part 141, Subpart B, 141.51). Compare beta/gamma emitter dose contribution to the maximum aliowable dose of 4

mrem/yr (National Primary Drinking Water Regulations, 40 CFR Part 141, Subpart B, 141.16), as calculated using NBS Handbook 69
_individual organ-dose calulation methodology and EPA-570/9-76-003 total organ-dose calufation methodoiogy.

Given/References:

1) RESRAD derived groundwater radionuclide concentrations from Calculation 01 00B-CA-N0008

2) Radionuclide concentrations in water corresponding to 4 mremyear (C, mremfyr) from Calcufation 0100X-CA-V0025 or as
determined from references in item 5.

3} MCLs summarized in Table 2-3 of:
DOE, 1998, Remedial Design Report/Remedial Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 1, U.S. Departrent of Engergy
Richland Operations office, Rihtand, WA

4) Maximum aliowable gross particle activity (alpha emitters) and maximum allowable dose (beta/gamma emitters) from:
40 CFR 141, "Nationa! Primary Drinking Water Regulation,” Code of Federal Regulations, as amended.

5) Individual organ-dose caclulation methodology from:
NBS 1963, Maximum Permissible Body Burdens and Maximum Permissible Concetrations of Radionuclides in Air or Water for
Occupational Exposure, NBS Handbook 69, as amended, U.S. Department of Commerce, Washington D.C.. and

EPA, National Interim Primary Drinking Water Regulations, EPA-570/9-76-003, U.S. Environmental Protection Agency, Office of Water
Supply, Washington D.C.

Solution:
1. The site data for the calculation are the groundwater concentrations for the COCs (daughter products are not considered) over time
from the RESRAD groundwater (GW) concentration file.

2. if the site conceptual model breaks the contamination into multiple layers with differing concentrations, then the GW concentrations
from the various model runs are added (for each time interval) to provide the concentration data for comparison to the individual MCLs
and the dose calculation for the beta and gamma emitters.

3. Compare the summed concentrations for each radionuclide to the GW MCL given in the RDR/RAWP, Table 2-3.

4. The enimmagd concr~*tions for the alpha emitters (Am-241, Pu-238, Pu-239, and Pu-240) is added to see if they meet the 15 pCil
limit in40 C 141.185.

5. The cumulative dose for each organ for all beta and gamma emitting COCs (Co-60. Cs-137, Eu-152, Eu-154, Eu-155, Ni-63, and Sr-
90) at time t is calculated separately using the corresponding to 4 mRem/year dose (C,) and the sum of fractions equation shown below
(from EPA-570/9-76-003). The organs for which doses need to be computed are total body, bone, liver and gastrointestinal tract [lower
large intestine] (GI(LLI)). The individual organ doses are compared to 4 mrem/yr.

DOSEoeganx o = [CONCARYC. ey + CONCBRyC oy + ... X (4 mremyr)

where:

DOS€organ x y iS the total dose to organ x in mremvyr

ConcAy, is the concentration of isotope A at time tin pCi/L

C.‘,,, is the 4 mrem/yr dose equivalent concentration for organ x of isotope A attime tin pCi/L
If the dose for organ x < 4 mrem/yr, then the standard is met.

Conclusions:
The summed concentrations for each radionuclide are less than the GW MCL given in the RDR/RAWP.
The summed concentrations for the alpha emitting COCs are less than the 15 pCi/l limit specified in 40 CFR 141.15.

The cumulative dose for each total body, bone, liver and gastrointestinai tract for all beta and gamma emitting COCs is iess than 4
mremfyr (using EPA-570/9-76-003 total dose calculation methodology).
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