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The cleanup verification package for the 116-B-13 South Sludge Trench (also known as
the 107-B South Sludge Trench) documents the completion of cleanup activities at the
site. The 116-B-13 South Sludge Trench is hereinafter referred to as the 116-B-13 site.
1 :116-B-13 South Sludge Trench site is located within the 100-BC-1 Operable Unit in
the 100 Areas of the Hanford Site in southeastern Washington State. Remedial action
at this site was performed in accordance with remedial action objectives and goals
established by the U.S. Environmental Protection Agency and the Washington State
Department of Ecology, in concurrence with e U.S. Department of Energy, Richland
Operations Office. The selected remedial action included (1) excavating the site to the
extent required to meet specified soil cleanup levels, (2) disposing of contaminated
excavation materials at e Environmental Restoration Disposal Facility at the

200 Areas of the Hanford Site, and (3) backfilling the site with clean soil to adjacent
grade elevations. The excavation and disposal activities have been completed. The
site is currently an open excavation with sloping walls. The exposed surfaces have all
b« 1sampled and analyzed. The site will be backfilled in the near furture.

The 116-B-13 site, commonly known as the 107-B South Sludge Trench, operated in

1852. The site is located south of the southeast corner of the 107-B Retention jasin.
site dimensions are 15.2 m (50 ft) long, 15.2 m (50 ft) wide, and 3 m (10 ft) deep.

This site was used to dispose of sludge removed from the 107-B Retention Basin.

This site and the 116-B-14 site were associated with maintenance cleanout of the
116-B-11 (107B) Retention Basin, which was constructed in 1944. The 116-B-11
Retention Basin held 100-B Reactor effluent water for a brief time, allowing radioactive
decay and thermal cooling to occur before water was discharged into the Columbia
River. There is no validation from available records that this sludge ¢ directly received
any regular and/or high-volume liquid effluent wastes. After its use, the waste site was
covered with about 1.83 m (6 ft) of soil.
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Because the land use of the 100 Areas is not yet defined, the remedial actions were
performed so they would not preclude any future land uses at the site. A rural
residential exposure scenario was assumed in calculating cleanup levels. The extent of
excavation was determined by remedial action goals for direct exposure, protection of
groundwater, and protection of surface waters (including e Columbia River). For each
point of compliance, specific remedial action goals were established to identify

radionuclide and nonradionuclide contaminants of concern (COCs).

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

attainment of the remedial action goals.

E2.0 RESULTS

Results of the sampling, testing, and analyses for the 116-B-13 site cleanup inc :ate
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).

A IRECT —... 0 JF SOIL CLEANUP ¢ D4 DS
E2.1.1 Radionuclides

The maximum dose rate predicted from the RESidual RADioactivity Dose Assessment
Model (RESRAD) is 2.4 mrem/yr at present and decreases to 0.03 mrem/yr in

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

1.12 mrem/yr. The actual dose at the surface of the waste site will be considerably less
than these calculations because the site will be backfilled with 4.3 m (14.11 ft) of clean

backfill. All dose rates are below the 15 mrem/yr above background limit.
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Because of radioactive ¢ :ay, the risk associated with radionuclides decreases over
time. The total excess cancer risk for radionuclides was calculated by the RESRAD
model. Based on RESRAD results, the total excess cancer risk is largest, 1.95 x 10, at
present and decreases to 8.39 x 10 in 1,000 years. The radionuclide risk in 19 years
(the year 2018) is estimated at 9.12 x 10°®.

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 Car¢ iogenic Risk

Hexavalent chromium is the only nonradionuclide carcinogenic COC; the risk value
(7.5 x 10" in the shallow zone) is well below the individual and cumulative sk its of
1x10%and 1 x1( | 5 tively.

E2.2 PRO1__TION OF G.wJOUNDWATE.. / ID THE RIVER

E2.2.1 Radionuclides

The estimated radionuclide dose via the groundwater and/or river pathways is well

below the 4 mrem/yr dose rate limit.

-2.2.2 Nonradionuclides

The remaining concentrations of total and hexa _.ent chromium, mercury, and lead are

protective of groundwater and the river.
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E3.0 WASTE ¢ TE RECLASSIFICATION

. 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-80-0001) (DOE-RL 1990). A copy of the waste site reclassification fc nis
included as Attachment ES-1.
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entere into RESR/ ) 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.

The RESRAD input parameters are provided in Appendix C. The analyses are
documented in calculation brief 0100B-CA-N00OQ9 (see coversheet and summary in
Appendix C).
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5.2 Nonradionuclides

The methodology for demonstrating the attainment of 2 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 1e
calculation briefs found in Appendix C. The total and hexavalent chromium, lead, and
mercury statistical values are below the protection of groundwater RAGs of 1,600
mg/kg, 8 mg/kg, 10.2 mg/kg, and 0.33 mg/kg, respectively, and therefore meet the
groundwater protection and thus the Columbia River RAG for the entire 1,000-year time
frame evaluated.
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6.0 STATEMEN OF F..DTECTI\ ESS

As demonstrated in this verification ackage, the RAGs for direct exposure,
groundwater protection, and surface water protection (including protection of the
Columbia River) have all been achieved. Becai :the RAGs have been achieved, the
RAOs that ¢ ine the extent to which the waste sites require cleanup have ¢ 30 been
met. Mate als that contain COCs ¢ 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 an unacceptal :
threat to h nan health, groundwater, or the Columbia River. The 116-B-13 site is thus
verified to be remediated and no longer poses a threat to human health or the
environment.
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NBS, 1963, Maximum Permissible Body Burdens and Maximum Permissible
Concentration of Radionuclides in Air or Water for Occupational Exposure,
NBS Handbook 69, as amended, National ureau of Standards, Washington,
D.C.

WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code,
as amended.

WHC, 1992a, Data Validation Procedures for Radiochemical Analyses,
WHC-SD-EN-SP-001, Rev. 1, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1992b, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SP-002, Rev. 2, Westinghouse Hanford Company, Richland,
Washington.
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EPA, Ecology, RL, 1998, Environmental Restoration Contractor b  2ting Minutes —
100 Area Remedial Action Site Closeout Process and Details, CCN 058566,
dated April 23, 1998, U.S. Environmental Protection Agency, Washington State

Department of Ecology, and U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

WAC . 3-340-740(e), "Model Toxics Control Action Cleanup Regulation," Washington
Adm.  strative Code, as amended.

WHC, 1991, Geology and Hydrology of ti  Hanford Site, WHC-SD  R-TI-003, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1994, 100-B Area Technical Baseline Report, WHC-SD-_N-TI-220, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.
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APPENDIX B

ATTAINMENT OF REMEDIAL ACTION GOALS --
CALCULATION METHODOLOGIES
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in the RDR/RAWP (DOE-RL 1998) for nonradionuclides. The "100 times MCL times
DAF" rule is then applied to provide a soil equivalent RAG that is protective of the
Columbia River. The statistical value is then directly compared to the soil equivalent
RAG for surface water protection. If the statistical value is lower, the Columbia River
RAGs are attained.

For hexavalent chromium, a RAG of 2.2 mg/kg (soil value) has been set by EPA and
Ecology (EPA et al. 1997, Ecology 1997) that is protective of the groundwater and the
Columbia River. The statistical value is then compared to the RAG to show attainment
of Columbia River protection for hexavalent chromium.

If the statistical value of a COC is determined to be equal to the analytical method PQL,
but the PQL is greater than the cleanup RAG, the RAG is considered to have been
attained in accordance with WAC 173-340-707. For example, the ambient water quality
criterion for PCBs is 0.014 pg/L (or 0.000014 mg/L), which after a; lying a DAF and the
"100 times rule," provides a soil RAG of 0.0028 mg/kg. In this case, a direct comparison
of the statistical value to the RAG of 0.0028 mg/kg is >t done because the PQL for
PCB analysis (i.e., statistical value) is considered protective of the Columbia River.

If the Columbia River RAG is not attained by these methods, then the statistical values
are modeled using RESRAD (as described in Section B2.2) to determine if :
nonradionuclides reach the groundwater within 1,000 years after remediation. If these
nonradionuclides do not reach the groundwater, then they do not reach the Columbia
River; thus, Columbia River RAGS are attained.

If RESRAD 10deling indicates that contaminants do reach the groundwater within

1,000 years, the travel time in the groundwater underlying the site to the Columbia River
is estimated. If contaminants do not reach the Columbia River within 1,000 years in
concentrations exceeding the RAGs, then Columbia River remedial action objectives
are atta 1.

B4.0 RISK INFORMATION

B4.1 RADIONUCLIDE CONTAMINANTS OF CONCERN

.~adionuclides are carcinogenic COCs. The RESRAD computer model, which is used
to assess dose over tin  is also used to provide an estimate of incremental and
cumulative cancer risk over time. The details of the risk estimation are provided in the
RESRAD calculation briefs (see Appendix C).
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individual COC risk does not exceed 1 x 10”°, then the MTCA Method B risk requirement
has been addressed for this remedial action. :
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CALCULATION SHEET

Originator R. B. Kerkow F‘B Date 11/17/98 Calc. No. 01nNB-CA-V0023  Rev. No. 0

Project  100-8C P~—=die’ "~on_Job No. 22192 Checked __ '-‘qa Date- 1(-(2-9%
Subject  116-B- .o variaiwe Calculation SheetNo. 10of 5

Prooiem:

Perform a sample varnance calculation to determine the number of samples required for 116-B-13 shallow
zone (Sample Area "A") verification sampling as required in DOE/RL-86-22, Rev. 1, "100 AREA REMEDIAL
ACTION SAMPLING AND ANALYSIS PLAN" (SAP); and Instruction Guide (IG) 0100X-1G-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-13 (Sample Area "A") from Calculation No. 0100B-CA-V0024, Rev. 0.

2) Results of Gamma Energy Analysis (GEA) provided by Radiological Counting Facility (RCF).
3) Lookup values from DOE/RL-96-22.
4) Requirements from DOE/RL-96-22 and 0100X-1G-G0001.

Solution:

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

N h it Topic
Calc. Summary Summary overview of caiculation brief.
Variance Variance calculation to compute the number of venfication samples required.
Formulas Excel spreadsheet formulas used to perform the vanance caiculation.

Data Summary Sampie ID, sample location, and data for selected analytes.
Sample Results Gamma energy analysis results, reported by Radiological Counting Facility.

N hwN -

Caiculations and Data sheets are interlinked within the spreadsheet such that a change in the data will effect
the calculation. An "=IF" statement is used in column j of the "Shaliow Zone Formulas" spreadsheet to verify

that the sample ID (HEIS number) is correctly assigned to the appropriate analytical result.
) on:
The required num »f samples forthe 1©  -13 Shallow Zone, Sample Area "A" is less than the default

number (4 samples) specified in DOE/RL-96-22, therefore, the default number of samples will be collected.
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CONCLUSIONS:

The max 1m dose rate of 2.14  em/yr occurs at year 0.

The actual dose rate and risk will be significantly less because of the clean backfill.
e The dominant pathway for the dose rate is direct (ground) exposure.

The dominant radionuclides driving the direct exposure pathway are europium 52,
europium-154, and cobalt-60 at 1.37 mrem/yr in year 0. Cesium-137 exposure is about one-
quarter of the magnitude of the dominant radionuclides for this pathway.

» None of the radionuclide contaminants are projected to exceed Remedial Action Goals
(RAGs), even at 1,000 years.

e Excess cancer risk mirrors dose rate results; that is, the maximum excess cancer risk (1.57 x
10”%) occurs at year 0, from the shallow zone contribution.

o The only radionuclide contaminants of concern calculated to reach groundwater are cobalt-
60, cesium-137, and strontium-90. They peaked at year 42 with a maximum total
concentration in groundwater of 0.092 pCi/L.

A TACHMENTS:
1. Graphic showing 116-B-13 Cleanup Verification Model (1 page)

RESRAD Output: 116-B-13 all zones:

2. Part I: Mixture Sums and Single Radionuclide Guidelines (28 pages)
3. Part III: Intake Quantities and Health Risk Factors (39 pages)

4. Part IV: Concentration of Radionuclides (15 pages)

4 ‘ 116-B-13.SUMwjm.RPT.doc
Attachment _ Summary  Sheet No. 4 6f 4
WM Originator W. J. McMahon _ Date__5/17/99
Chk'd By _S. W. Clarkgefate _5/17/99
Calc. No. 0100B-CA-NOOOS Rev. No. 0
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1RESRAD, Version 5.82 T« Limit = 0.5 year 05/14/99 14:25 Page 1
Summary : 116-B-13 File: 1B13S2.RAD
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1RESRAD, Version 5.82 T« Limit = 0.5 year 05/14/99 14:25 Page 2
Summary : 116-8-13 File: 1B13SZ.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: DOSFAC.BIN
0 3 3 Current ° 3 Parameter
Menu 3 Parameter 3 value 3 Default 3 Name
AAAAAAAARAAAARARAAAAAARAARAARAARAARARAAAAARARARAARARARAARARARAAAARAAAAARARAARARAARARARARARAARARARARAARAARA

B-1 3 Dose conversion factors for inhalation, mrem/pCi: 4 3 3
B-1 7’ Ac-227+D 3 6.720E+00 * 6.720E+00 * DCF2¢ 1)
8-1  Am-241 3 4.440E-01 * 4.440E-01 3 DCF2( 2)
B-1 3 Co-60 5 2.190E-04 5 2.190E-04 * DCF2( 3)
B-1 3 Cs-137+0 > 3.190E-05 * 3.190E-05 ° DCF2( 4)
B-1 ° Eu-152 3 2.210E-06 3 2.210E-04 3 DCF2( 5)
B-1 3 Eu-154 3 2.B60E-04 3 2.860E-04 5 DCF2( 7)
B-1 % Eu-155 3 4.140E-05 * 4.140E-05 * DCF2( 8)
B-1 ? Gd-152 3 2.430E-01 * 2.430E-01 * DCF2( 9)
B-1 3 Np-237+D 3 5.400E-01 3 5.400E-01 * DCF2(10)
B-1 3 Pa-231 3 1.280E+00 ° 1.280E+00 * DCF2(11)
B-1 5 Pb-210+0 * 2.320E-02 ¥ 2.320E-02 * DCF2(12)
B-1 3 Pu-238 3 3.920E-01 3 3.920E-01 * DCF2(13)
B-1 3 Pu-239 3 4.290E-01 ° 4.290€E-01 * DCF2(14)
B-1 3 Pu-240 3 4.290E-01 3 4.290E-01 3 DCF2(15)
B-1 3 Ra-226+D 3 8.600E-03 * 8.600E-03 * DCF2(16)
B-1 3 Ra-228+D > 5.080E-03 * 5.080E-03 * DCF2(17)
B-1 3 sSr-90+D 3 1.310e-03 * 1.310E-03 * DCF2(18)
B-1 * Th-228+D 3 3.450E-01 3 3.450E-01 * DCF2(19)
B-1 3 Th-229+D 3 2.160E+00 * 2.160E+00 * DCF2(20)
B-1 3 Th-230 7 3.260e-01 * 3.260E-01 3 DCF2(21)
B-1 3 Th-232 3 1.640E+00 * 1.640E+00 * DCF2(22)
B-1 * U-233 3 1.350E-01 * 1.350E-01 * DCF2(23)
B-1 * U-234 3 1.320E-01 * 1.320E-01 ° DCF2(24)
B-1 3 U-235+D 3 1.230E-01 ¥ 1.230E-01 ° DCF2(25)
B-1 3 U-236 3 1.250E-01 * 1.250E-01 * DCF2(26)
3 3 3 3
D-1  Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 Ac-227+D 3 1.480E-02 * 1.480E-02 3 DCF3( 1)
D-1 3 Am-241 3 3.640E-03 ° 3.640E-03 ° DCF3( 2)
D-1 * Co-60 3 2.690E-05 3 2.690E-05 * DCF3( 3)
D-1 ° Cs-137+D * 5.000E-05 * 5.000E-05 * DCF3( 4)
D-1 3 Eu-152 3 6.48B0E-06 * 6.480E-06 * DCF3( 5)
D-1 3 Eu-154 > 9.550e-06 * 9.550E-06 % DCF3( 7)
p-1 * Eu-155 > 1.530E-06 * 1.530E-06 * DCF3( 8)
D-1 3 Gd-152 3 1.610E-04 * 1.610E-04 * DCF3( 9)
D-1 3 Np-237+D ? 4.440E-03 > 4.440E-03 > DCF3(10)
0-1 3 Pa-231 ’ 1.060E-02 * 1.060E-02 * DCF3(11)
D-1 3 pb-210+D > 7.270E-03 ° 7.270E-03 * DCF3(12)
D-1 3 pu-238 3 3.200E-03 ° 3.200E-03 * DCF3(13)
D-1 3 Pu-239 3 3.540E-03 * 3.540E-03 * DCF3(14)
0-1 3 Pu- 240 3 3.540E-03 * 3.540E-03 * DCF3(15)
D-1 3 neem 3 1.330E-03 * 1.330E-03 * DCF3(16)
p-1 ° 3 1.440E-03 3 1.4°"" 03 3 DCF3(17)
0-1 3 Sr-90+D 31 FTNE-Q4 Y 1.5 04 ¥ DCF3(18)
D-1 3 Th-228+D 38 E-04 * B.080E-04 * DCF3(19)
D-1 3 Th-229+D 3 4.030E-03 ¥ 4.030E-03 ¥ DCF3(20)
0-1 * Th-230 35 “7RE-04 Y 5.4°77 04 ¥ DCF3(21)
D-1 3 Th-232 Y. E-03 % 2.7 03 3 DCF3(22)
D-1 3 u-233 3 2.890E-04 * 2.890E-04 > DCF3(23)
D-1 3 U-234 3 2.830E-04 3 2.830E-04 3 DCF3(24)
1b13ssum.doc
Attachment 2 Sheet No Zof 28
Originator W. J. McMah Date__
Chk'dBy _S.W. Clanmﬁw o1 oroy
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Summary : 116-B-13 Fite: 1B135Z.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
File: DOSFAC.BIN

0 3 3 Current 3 3 Parameter
Menu ? Parameter 3 value 3 Default °? Name
AARAAAARRARARAARARAARARRAARAAAARRARARAAAAARARARAAARAAARAAAAARARAAARAAARAARARARAAARAARRRRAARAARARARARARAAAR
D-1 3 U-235+D 3 2.670E-04 > 2.670E-04 > DCF3(25)
D-1 * U-236 3 2.690E-04 ° 2.690E-04 * DCF3(26)

3 3 3 3
D-34 3 Food transfer factors: 3 3 3
D-34 3 Ac-227+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTFC 1,1)
D-34 3 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-05 > 2.000E-05 > RTF( 1,2)
D-%L 3 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 2.000E-05 * 2.000E-05 * RTF( 1,3)
D 3 3 3 b
D->¢ 3 Am-241 , plant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 3 RTF( 2,1)
D-34 3 Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-05 3 5.000E-05 > RTF( 2,2)
D-34 * Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-06  2.000E-06 3 RTF( 2,3)
D.3‘ 3 3 3 3
D-34 ¥ Co-60 , plant/soil concentration ratio, dimensionless 3 8.000E-02  8.000E-02 3 RTF( 3,1)
D-34 * Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) 3 2.000E-02 > 2.000E-02 * RTF( 3,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/sd) 3 2.000E-03 ° 2.000£-03 * RTF( 3,3)
D_3‘ 3 3 3 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * &4.000E-02 ° RTF( 4,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCis/d) 3 3.000E-02 * 3.000E-02 * RTF( 4,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 8.000E-03 * 8.000E-03 * RTF( 4,3)
0.34 3 3 3 3
D-34 * Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 5,1)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) 3 2.000E-03 * 2.000E-03 ° RTF( 5,2
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 5,3)
D_}[. 3 3 3 3
D-34 3 Eu-154 , plant/soil concentration ratio, dimensionless 3 2.500€E-03 3 2.500E-03 * RTF( 7,1)
D-34 3 Eu-154 , beef/livestock-intake ratio, (pCis/kg)/(pCi/d) 3 2.000€E-03 * 2.000E-03 > RTF( 7,2)
D-34 3 Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 3 RTF¢ 7,3)
D.3‘ 3 " 3 3 3
D-34 3 Eu-155 , plant/soil cor ration ratio, dimensionless 3 2.500E-03 > 2.500E-03 3 RTF( 8,1)
D-34 * Eu-155 , beef/livestock-intake ratio, (pCis/kg)/(pCisd) 3 2.000E-03 * 2.000E-03 > RTF( 8,2)
D-34 ¥ Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCis/d) 5 2.000€E-05 * 2.000E-05 ’ RTF( 8,3)
D.3‘ 3 3 3 3
D-34 ¥ Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 > RTF( 9,1)
D-34 ’ Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) 3 2.000E-03 * 2.000E-03 * RTF( 9,2)
D-34 3 G6d-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 9,3)
0.3‘ 3 3 3 3
D-34 ¥ Np-237+D°, plant/soil concentration ratio, dimensionless 3 2.000E-02 * 2.000E-02 * RTF(10,1)
D-34 3 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCisd) > 1.000€E-03 > 1.000E-03 > RTF(10,2)
D-34 3 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 * 5.000E-06 > RTF(10,3)
D.3‘ 3 3 3 3
D-34 * Pa-231" , plant/soil concentration ratio, dimensionless 3 1.000E-02 * 1.000E-02 3 RTF(11,1)
D-34 ' Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) > 5.000E-03 * S.000E-03 3 RTF(11,2)
D-34 * Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 * 5.000E-06 ° RTF(11,3)
D.3‘ 3 3 3 3
D-34 * Pb-210+D , plant/soil concentration ratio, dimensionless > 1.000E-02 > 1.000E-02 > RTF(12,1)
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCisd) 3 8.000E-04 * 8.000E-04 * RTF(12,2)
D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 3.000E-04 3 3.000E-04 * RTF(12,3)
D.34 1 3 3 3
D-34 * PL ~™ |, plant/soi' --==-- ¢mnsian ratin Aimancinnlpgg 3 1.000E-03 > 1.000E-03 3 RTF(13,1)
D-34 3 PL , beef/live io, / /7d) 3 1.000E 3 1.000E-04 * RTF(13,2)
D-34 3 Pu-cou , milk/livestock-intake ratio, (pE1/L)/¢(pi1sd) 3 1.000E-vo * 1.000E-06 ° RTF(13,3)
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Summary : 116-B-13 File: 1B13SZ.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
File: DOSFAC.BIN

0 3 * Current 3 3 Parameter
Menu 3 _ Parameter 3 Vvalue ! Qefault ? Name
ARAARAARAAAAAAAAAAAAAARRARAARARAARAAAARARAAAAARARAARAARAAARAARAAAAAAAAAARAARRAAA AAARAAARAAAARARAARAAAAAARR
0-34 * Pu-239 , ptant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(14,1)
D-34 * Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 * 1.000E-04 * RTF(14,2)
D-34 3 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-06 3 1.000E-06 * RTF(14,3)
D-3[. 3 3 3 3
D-34 * Pu-240 , plant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(15,1)
D-34 3 Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 * 1.000E-04 * RTF(15,2)
D-34 3 Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 1.000E-06 * 1.000E-06 * RTF(15,3)
D-3[. 3 3 3 5
D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 * RTF(16,1)
D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCis/kg)/(pCisd) 3 1.000E-03 > 1.000E-03 * RTF(16,2)
D-34 3 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 * 1.000E-03 * RTF(16,3)
D-3‘ 3 3 3 3
D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless 3 4£.000E-02 * 4.000E-02 * RTF(17,1)
D-34 3 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-03 * 1.000E-03 * RTF(17,2)
D-34 3 Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 > 1.000E-03 * RTF(17,3)
D-3[. 3 3 3 3
D-34 3 Sr-904D , plant/soil concentration ratio, dimensionless 3 3.000E-01 3 3.000£-01 * RTF(18,1)
D-34 ° Sr-90+D , beef/livestock-intake ratio, (pCis/kg)/(pCisd) > 8.000E-03 * 8.000E-03 * RTF(18,2)
D-34 % Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF(18,3)
0-3[. 3 3 3 3
D-34 3 Th-228+D , plant/soil concentration ratic, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(19,1)
D-34 3 Th-228+D , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 3 1.000E-04 * 1.000E-04 * RTF(19,2)
D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCisd) 3 5.000E-06 3 5.000E-06 * RTF(19,3)
D'3‘ 3 3 3 3
D-34 3 Th-229+D , plant/soil concentration ratio, dimensionless > 1.000E-03 3 1.000E-03 * RTF(20,1)
D-34 * Th-229+D , beef/(ivestock-intake ratio, (pCis/kg)/(pCisd) ’ 1.000€E-04 ° 1.000E-04 * RTF(20,2)
D-34 * Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 3 5.000E-06 * RTF(20,3)
0.3‘ 3 3 3 3
D-34 3 Th-230 , plant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(21,1)
D-34 3 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 * 1.000E-04 * RTF(21,2)
D-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 3 5.000E-06 * RTF(21,3)
D'3‘ 3 3 3 3
D-34 3 Th-232 , plant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(22,1)
D-34 3 Th-232 , beef/lLivestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 > 1.000E-04 * RTF(22,2)
D-34 % Th-232 , milk/livestock-intake ratio, (pCisL)/(pCisd) 3 5.000E-06 * 5.000E-06 * RTF(22,3)
D-3[. 3 3 3 3
D-34 3 U-233 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 3 RTF(23,1)
D-34 3 U-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 > 3.400E-04 * RTF(23,2)
D-34 3 U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 6.000E-04 * 6.000E-04 * RTF(23,3)
D_3[. 3 : 3 3 3
D-34" 3 U-234 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500€~03 * RTF(24,1)
D-34 ’ U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 * 3.400E-04 * RTF(24,2)
D-34 ’ U-234 , milk/livestock-intake ratio, (pCi/L)/(pCisd) 3 6.000E-04 3 6.000E-04 * RTF(24,3)
LA 3 3 3

4 3L . F ratio, ¢ 3 2.t 3 33 1)
D-34 3 U-235+D , beet/lLivestock-intaxe ratio, (pCiskg)/(pCi/a) 3 3.4uuc-us b slsuuve-ub ¥ okires,2)
D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 * 6.000E-04 > RTF(25,3)
D_3[. 3 - 3 3 3
D-34 ¥ U-236 , plant/soil concentration ratio, dimensionless 3 2.500E-03 5 2.500E-03 ° RTF(26,1)
D-34 3 U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 3 3.400E-04 3 RTF(26,2)
D-34 ’ U-236 , milk/livestock-intake ratio, (pCi/L)/(pCisd) 3 6.000E-04 3 6.000E-04 * RTF(26,3)
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Parameter
ARARARARAAAARAARARAAARRARARARARARARARRARARARARRARAAARAARAARAAAARARAARARRAARRARAARAARARAARARAAAAAARAAARAAAA

File: DOSFAC.BIN

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D , fish
Ac-227+D , crustacea
Am-2641 , fish
Am-2461 , crustacea
Co-60 , fish
Co-60 , crustacea
Cs-137+p , fish
Cs-137+D , crustacea
Eu-152 , fish
Eu-152 , crustacea
Eu-154 , fish
Eu-154 , crustacea
Eu-155 , fish
Eu-155 , crustacea
Gd-152 , fish
Gd-152 , crustacea
Np-237+D , fish
Np-237+D , crustacea
Pa-231 , fish
Pa-231 , crustacea
Pb-210+D , fish
Pb-210+D , crustacea
pu-238 , fish
Pu-238 , crustacea
Pu-239 , fish
Pu-239 , crustacea
Pu-240 , fish
Pu-240 , crustacea
Ra-226+D , fish
Ra-226+D , crustacea
Ra-228+D , fish
Ra-228+D , crustacea
Sr-90+p , fish -
Sr-90+D , crustacea

and mol lusks

and mol lusks

and mol tusks

and mol lusks

and mol lusks

and mollusks

and mollusks

and mol lusks

and mollusks

and mol lusks

and mol lusks

and mollusks

and mollusks

and mol lusks

and mol lusks

and mol lusks

and mol lusks

3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
)
3
3

Current
Value

1.500E+01
1.000E+03

3.000E+01
1.000E+03

3.000E+02
2.000€+02

2.000E+03
1.000E+02

5.000E+01
1.000E+03

5.000E+01
1.000E+03

5.000E+01
1.000E+03

2.500E+01
1.000E+03

3.000E+01
4.000E+02

1.000E+01
1.100E+02

3.000e+02
1.000E+02

3.000e+01
1.000E+02

3.000E+01
1.000E+02

3.000e+01
1.000E+02

5.000E+01
2.500e+02

5.000€+01
2.500e+02

6.00ncE+n]
1.00 2

¥

C-25

3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Default

3
3

3

P er
Name

1.500E+01 5 BIOFACC 1,1)

1.000E+03 3 BIOFAC( 1,2)
3

3.000E+01 ¥ BIOFACC 2,1)

1.000E+03 * BIOFAC( 2,2)
3

3.0008+02 * BIOFAC( 3,1)

2.000€+02 * BIOFAC( 3,2)
3

2.000E+03 * BIOFACC 4,1)

1.000E+02 3 BIOFAC( 4,2)
3

5.000E+01 3 BIQFAC( 5,1)

1.000E+03 * BIOFAC( 5,2)
3

5.000E+01 > BIQFAC( 7,1)

1.000E+03 * BIOFAC( 7,2)
3

5.000E+01 * BIOFAC( 8,1)

1.000E+03 3 BIOFACC 8,2)
3

2.500E+07 * BIOFAC( 9,1)

1.000E+03 3 BIOFACC 9,2)
3

3.000E+01 3 BIOFAC(10,1)

4.000E+02 * BIOFAC(10,2)
3

1.000E+01 * BIOFAC(11,1)

1.100E+02 3 BIOFAC(11,2)
3

3.000E+02 * BIOFAC(12,1)

1.000E+02 * BIOFAC(12,2)
3

3.000E+01 > BIQFAC(13,1)

1.000E+02 * BIOFAC(13,2)
3

3.000€+01 * BIOFAC(14,1)

1.000E+02 * BIOFAC(14,2)
3

3.000E+01 * BIOFAC(15,1)

1.000E+02 3 BIOFAC(15,2)
3

5.000E+01 > BIOFAC(16,1)

2.500E+02 ¥ BIOFAC(16,2)
3

5.000E+01 3 BIOFAC(17,1)

2.500E+02 * BIOFAC(17,2)
3

6.000E+01 3 BIOFAC(18,1)

1.000E+02 * BIOFACC1E
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Summary : 116-B-13 File: 1B13SZ.RAD
Site-Specific Parameter Summary R

0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu Paramet 3 lpput  Default * (If different from user input) * Name
ARAABAARARAARRAAAARARARARARARARAAA AAAAAAAAAAAAAAAAAAAARARARAAAAAAAAAAAAAAAAAAARRAAAARAARAAAARRAAAAAARRAAAAARAAA
RO11°® Area of contaminated zone (m**2) 3 6.200E+02 * 1.000E+04 ° --- 3 AREA
RO11 ° Thickness of contaminated zone (m) ? 1.2306+01 * 2.000£+00 ° --- 5 THICKO
RO11 * Length parallel to aquifer flow (m) 3 2.800E+01 * 1.000E+02 * --= 3 LCZPAQ
RO11 ® Basic radiation dose limit (mrem/yr) 5 4.,000E+00 * 3.000E+01 °* --- 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 * 0.000E+00 * --- 371
RO11 ° Times for calculations (yr) 3 1.000E+00 > 1.000E+00 * --- 3 T( 2)
RO11 * Times for calculations (yr) 3> 1.000E+01 * 3.000E+00 > - --- 3T 3
RO11 * Times for calculations (yr) 3 1,900E+01 3 1.000E+01 °® --- 3 TC &)
RO11 ’ Times for calculations (yr) 3 4.200E+01 * 3.000E+01 3 --- 37¢5)
RO11 * Times for calculations (yr) 3 1.000E+02 * 1.000E+02 °* --- 3T 6)
RO11 ’ Times for calculations (yr) 3 1,000E+03 * 3.000E+02 °* --- 3TC T
RO11 * Times for calculations (yr) 3 not used 3 1.000E+03 --- 3T( 8)
RO11 3 Times for calculations (yr) ' not used * 0.000E+00 * --- 3T¢C
RO11 * Times for calculations (yr) 3 not used * 0,.000E+00 * --- 3 7¢10)

3 3 3 3 3
RO12  Initial principal radionuclide (pCi/g): Am-241 * 4.190E-01 3 0.000E+00 * --- 3 s1( 2)
RO12 ® Initial principal radionuclide (pCi/g): Co-60 * 4.200E-02 3 0.000E+00 * --- 3 51( 3
RO12 * Initial principal radionuclide (pCi/g): Cs-137 * 6.600E-02 * 0,000E+00 * - 3 S1¢ 4)
RO12 ’ Initial principal radionuclide (pCi/g): Eu-152 * 9.810E-02 3 0.000E+00 * --- 3 81( 5)
RO12 * Initial principal radionuclide (pCi/g): Eu-154 1.185E-01 * 0.000E+00 * --- 3 S1C T
RO12 * Initial principal radionuclide (pCi/g): Eu-155 * 6.650£-02 3 0.000E+00 ° --- 3 S1¢ &)
RO12 ’ Initial principal radionuclide (pCi/g): Pu-238 ° 3.200€-02 3 0.000€+00 * b 3 S1(13)
RO12 * Initial principal radionuclide (pCi/g): Pu-239 3 2.930E-02 3 0.000E+00 * --- Y $1¢14)
RO12 * Initial principal radionuclide (pCi/g): Pu-240 7.000E-03 * 0.000E+00 * --- 3 81¢15)
RO12 ° Initial principal radionuclide (pCi/g): $r-90 3 3.080E-01 * 0.000E+00 * --- > $1(18)
RO12 ° Concentration in groundwater  (pCi/L): Am-241 3 not used °* 0.000E+00 * --- 3 W1 2)
RO12 * Concentration in groundwater (pCi/L): Co-60 3 not used °* 0.000E+00 3 --- M1
RO12 * Concentration in groundwater (pCi/L): Cs-137 3 not used °* 0.000E+00 * .- 3 WIC 4)
RO12 * Concentration in groundwater  (pCi/L): Eu-152 3 not used * 0.000E+00 3 --- S WICS)
RO12 * Concentration in groundwater (pCi/L): Eu-154 * pot used 3 0.000E+00 3 --- S W0
RO12 ® Concentration in groundwater  (pCi/L): Eu-155 * not used °* 0.000£+00 * --- 3 W1 8)
RO12  Concentration in groundwater  (pCi/L): Pu-238 ° not used °* 0.000g+00 3 m-- 3 W1(13)
RO12 3 Concentration in groundwater  (pCi/L): Pu-239 * not used °? 0.000E+00 * --- 3 W1(14)
RO12 ® Concentration in groundwater (pCi/L): Pu-240 3 not used ° 0.000E+00 * --- 3 W1(¢15)
RO12 * Concentration in groundwater (pCi/L): Sr-90 * not used ° 0.000E+00 * --- 3 W1¢18)

3 3 3 3 3
RO13 ¥ Cover depth (m) * 0.000E+00 * 0.000E+00 ° - * COVERD
RO13 * Density of cover material (g/cm**3) ' not used * 1.500E+00 °* --- * DENSCV
RO13 * Cover depth erosion rate (m/yr)’ * not used 3 1.000E-03 * --- 1 Ve
RO13 * Density of contaminated zone (g/cm**3) 3 1.600E+00 > 1.500E+00 ° --- * DENSCZ
R0O13 * Contaminated zone erosion rate (m/yr) ’ 1.000€-03 * 1.000E-03 °* --- P ovez
RO13 ® Contaminated zone total porosity 3 4.000E-01 3 &4.000E-01 ? - 1 TPCZ
RO13 ° Contaminated zone effective porosity 3 2.500E-01 * 2.000E-01 ° - s EPC2
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 2.500€+02 ° 1.000E+01 --- 3 HCCZ
RO13 3 Contaminated zone b parameter 3 5.300E+00 * 5.300E+00 ° --- 3 BCZ
RO13 * Average annual wind speed (m/sec) 3 3,400E+00 * 2.000E+00 ° --- 3 WIND
RO13 * Humidity in air (g/m**3) 3 not used 3 8.000+00 3 .- 3 HUMID
RO13 * Evapotranspiration coefficient ' 9.100E-01 * 5.000E-01 * --- 3 EVAPTR
RO13 * Precipitation (m/yr) 3 1.600E-01 3 1.000€E+00 * --- 3 PRECIP
RO13 * Irrigation (m/yr) s 7.600E-01 * 2.000E-01 * --- 3 RI
R013 * Irrigation mode 3 overhead * overhead 3 --- 3 IDITCH
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Summary : 116-8-13 File: 1B13SZ.RAD
Site-Specific Parameter Summary (continued -
0 3 ¥ uUser 3 3 Used by RESRAD ' Parameter
Menu 3 Parameter 3 Input * Default * (If different from user input) °* ime
AABARARARRAARRAARRARARARRARAARRAARAARRAARARAAAAARRAARARARRARARAAARAARRARARAARARAARARRARAAARAAAAAAAAARAAAAARAAAAARAAA A ~ARAAARAR
RO13 ° Runoff coefficient i 2.000E-01 * 2.000E-01 3 ne- 3 RUNOFF
RO13 ? Watershed area for nearby stream or pond (m**2) * 1.000E+06 > 1.000E+06 * .- ’ WAREA
RO13 * Accuracy for water/soil computations * 1.000€E-03 * 1.000€-03 * Romberg failures occurred ° EPS
3 3 3 3 3
RO14 3 Density of saturated zone (g/cm**3) ¥ 1,600E+00 * 1,.500E+00 --- 3 DENSAQ
RO14 3 Saturated zone total porosity 3 4.000E-01 * 4.0Q0E-01 3 a-- 3 TPSZ
RO14 *® Saturated zone effective porosity 3 2.500E-01 ® 2.000E-01 3 --- 3 EPSZ
RO14 3 Saturated zone hydraulic conductivity (m/yr) 3 5.5306+03 * 1.000E+02 ° .- 3 HCSz
RO14 3 Saturated zone hydraulic gradient ' 1.250E-03 * 2.000E-02 * .- > HGWT
RO14 > Saturated zone b parameter ¥ 5.300e+00 * 5.300E+00 * - 374
RO14 * Water table drop rate (m/yr) * 1.000E-03 > 1.000E-03 * .- > T
RO14 * Well pump intake depth (m below water table) * 4.600E+00 * 1.000E+01 * - > DWIBWT
RO14 3 Model: Nondispersion (ND) or Mass-Balance (MB) * ND > ND ! === ¥ MODEL
RO14 3 Well pumping rate (m**3/yr) 3 2.500E+02 * 2.500E+02 * --- oUW
3 3 3 3 3
RO1S5 ° Number of unsaturated zone strata 3 s 1 3 —— 3 NS
RO1S 3 Unsat. zone 1, thickness (m) 3 0.000E+00 * 4.000E+00 ° .-- 3 H(T)
RO15 ° Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 * 1.500E+00 * ~-- 3 DENSUZ(1)
RO1S *® Unsat. zone 1, total porosity 3 4.000E-01 * 4.000E-01 3 --- 3 OTPUZ()
RO1S * Unsat. zone 1, effective porosity 3 2.500E-01 * 2.000E-01 * ~-- 3 EPU2¢T)
RO15 3 Unsat. zone 1, soil-specific b parameter 3 5.300E+00 * 5.300E+00 3 .- 3 BU2(1)
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) ¥ 2.500E+02 * 1.000E+01 * --- 3 HCUZ(C1)
3 3 3 3 3
RO16 * Distribution coefficients for Am-241 ? 3 ! ’
R0O16 * Contaminated zone (cm**3/g) > 2.000E+02 * 2.000E+01 3 --- 3 DCNUCC( 2)
RO16 *  Unsaturated zone 1 (cm**3/g) ¥ 2.000E+02 * 2.000E+01 * --- 3 DONUCUC 2,1)
RD16 *  Saturated zone (cm**3/g) 3 2.000E+02 * 2.000E+01 3 .- * DCNUCS( 2)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 3 2.029£-05 3 ALEACH( 2)
RO16 3 Solubility constant > 0.00CE+Q0 *> 0.000E+00 3 not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 3 Distribution coefficients for Co-60 3 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 5.000E+01 > 1.000E+03 ° --- 3 pcNuceC 3)
RO16 3  Unsaturated zone 1 (cm**3/g) 3 5.000E+01 > 1.000E+03 * --- 3 DCNUCUC 3, 1)
RD16 *  Saturated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 ° --- 3 DCNUCSC 3)
RO16 ¥  Leach rate (/yr) > 0.000E+00 * 0.000E+00 °* 8.100E-05 > ALEACH( 3)
RO16 ¥  Solubility constant * 0.000E+00 > 0.000E+00 °* not used 3 SOLUBK( 3)
3 3 3 3 3
RO16 * Distribution coefficients for Cs-137 * ’ 3 3
RO16 *  Contaminated zone (cm**3/g) ¥ 5.000E+01 * 1.000E+03 °® --- 3 DCNUCCC 4)
RO16 3  Unsaturated zone 1 (cm**3/g) ¥ 5.000E+01 * 1.000E+03 3 --- * DCNUCUC 4, 1)
RO16 *  Saturated zone (cm**3/g) } 5.000E+01 * 1.000E+03 ° > DCRUCS( 4)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 8.100E-05 3 ALEACH( &)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 4)
3 3 3 3 3
nnag 3 py T -V Eb 74 ¥ 3 3 3
4 3 3 b) 3-4.00 IR P 3 per~¢ 5)
RO16 * ) LRI | $-1.00uc~ud 3 --- 3 DI 5,
RO16 *  Saturated zone (cm™s5/g) * 2.00 3-1.000E+00 ? --- > DCNUCS( 5)
RO16 * Leach rate (/yr) > 0.000E+00 *> 0.000E+00 ° 2.029E-05 3 ALEACH(C 5)
RO16 ° Solubility constant * 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 5)
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summary : 116-B-13 File: 1B13SZ.RAD
Site-Specific Parameter Summary (contmued)

0 3 s User 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input > Default * (If different from user input) * Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
RO16 * Distribution coefficients for Eu-154 3 3
RO16 *  Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * .- 3 DCNUCCC 7)
R016 * Unsaturated zone 1 (cm**3/g) ¥ 2.000E+02 *-1.000E+00 * .- ¥ DCNUCUC 7,1)
RO16 * Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * - 3 DCNUCSC 7)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 2.029€E-05 > ALEACHC 7)
R0O16 *  Solubility constant 3 0.000E+00 > 0.000E+00 °* not used ’ SOLUBK( 7)

3 3 3 3 3
R016 * Distribution coefficients for Eu-155 3 ’ s 3
RO16 *  Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * --- * DCNUCC( 8)
R0O16 ' Unsaturated zone 1 (cm**3/g) 7 2.000E+02 *-1.000E+00 ° .- $ DCNUCU( 8,1)
RO16 ® Saturated zone (cm**3/g) » 2.000E+02 *-1.000E+00 °* .- 3 DCNUCS( 8)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 °* 2.029E-05 3 ALEACH( 8)
R016 *  Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 8)

3 3 3 3 3
RO16 ' Distribution coefficients for Pu-238 3 3 3 3
R0O16 ' Contaminated zone (cm**3/9) 3 2.000E+02 * 2.000E+03 * --- 3 pCNUCC(13)
RO16 3  Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+03 * --- 3 DCNUCUC13,1)
RO16 *  Saturated zome (cm**3/g) s 2.000E+02 ° 2.000E+03 ° - 3 DCNUCS(B;
RO16 3 Leach rate (/yr) 3 D.000E+00 * 0.000E+00 °* 2.029€e-05 3 ALEACH(13)
R0O16 * Solubility constant 3 0.000E+00 * 0.000E+00 °* not used 3 SOLUBK(13)

3 3 3 3 3
RO16 ® Distribution coefficients for Pu-239 ¥ 3 3 3
RO16 * Contaminated zone (cm**3/g) s 2.000E+02 * 2.000E+03 3 .- * DCNUCC(14)
RO16 °  Unsaturated zone 1 (cm**3/9) 3 2.000E+02 * 2.000E+03 ° --- 3 DCNUCU(14,1)
RO16 *  Saturated zone (cm**3/g) > 2.000E+02 * 2.000E+03 * > DCNUCS(14)
R016 * Leach rate (/yr) 3 0.000€+00 * 0.00CE+Q0 * 2.029€E-05 3 ALEACH(14)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 ° not used 3 SOLUBK(14)

3 3 3 3 3
RO16 ’ Distribution coefficients for Pu-240 3 3 3 3
RO16 ' Contaminated zone (cm**3/g) 5 2.000£+02 * 2.000E+03 * --- 3 DCNUCC(15)
RO16 * Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+03 °* 3 DCNUCUC15,1)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 * --- 3 DCNUCS(15)
R0O16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 2.029€E-05 3 ALEACH(15)
R0O16 * Solubility constant 5 0.000E+00 ° 0.000E+00 3 not used 3 SOLUBK(15)

3 3 3 3 3
RO16 ! Distribution coefficients for Sr-90 3 3 ’ 3
RO16 ° Contaminated zone (cm**3/9) 5 2.500E+01 * 3.000E+01 * --- 3 DCNUCC(18)
RO16 ' Unsaturated zonme 1 (cm**3/9) s 2.500E+01 * 3.000E+01 ° --- 3 DCNUCU(18,1)
RO16 ' Saturated zone (cm**3/g) > 2.500E+01 * 3.000E+01 * --- 3 DCNUCS(18)
RO16 *  Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 1.615E-04 3 ALEACH(18)
RO16 * 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 ’ } :
R0O16 ¥  Contaminated zone (cm**3/9) 3 2.000E+01 * 2.000E+01 °* == * peNuccC 1)
RO16 *  Unsaturated zone 1 (cm**3/9) 3 2.000E+01 * 2.000E+01 ° .-~ 3 DCNUCUC 1,1)
RO16 ' Saturated zone (cm**3/g) 3 2.000E+01 * 2.000E+C1 ° “-- 3 DCNUCS( 1)
RO16 3 Leach rate (/yr) s 0.000E+00 * 0.000E+00 °* 2.017E-04 3 ALEACHC 1)
RO16 3 Solubility constant 3 0.000E+00 ° 0.000E+00 3 not used 3 SOLUBK( 1)
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Site-Specific Parameter ¢

ry (continued)
3

Used by RESRAD

CVP-99-00002
Rev. 0

0 } > User : > Parameter
Menu 3 Input 2 er input) ? Name
HAARAARRARAAAARAARRARRARA ARRAAARARAARARARAAA ARRRARARARARARARAARARAAAR
RO16 ’ Distribution coefficients for daughter Gd-152 3 3 3 3
ROT6 ¥  Contaminated zone (cm**3/g) *-1.000E+00 *-1,.000E+00 °* 8.269€+02 > DCNUCC( 9)
RO16 5  Unsaturated zone 1 (cm**3/g) -1.000E+00 *-1.000E+00 °* 8.249E402 * DCNUCUC 9,1)
RO16 >  Saturated zone (cm**3/g) #-1.000E+00 *-1.000E+00 * 8.249E+02 ! DCNUCSC 9)
RO16 3  Leach rate (/yr) > 0.000E+00 3 0.000E+00 °* 4.922E-06 5 ALEACHC 9)
RO16 * Solubility constant * 0.000E+00 * 0.000E+QO °* not used > SOLUBK( 9)

3 3 3 3 3
RO16 * pistribution coefficients for daughter Np-237 3 3 3 3
RO16 3  Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 2.574E+02 3 DCNUCC(10)
RO16 3  Unsaturated zone 1 (cm**3/g) *-1.000E+00 *-1.000E+00 2.574E+02 * DCNUCU(10,1)
RO16 3 Saturated zone (cm**3/g) 3~1.000E+00 *-1.000E+0Q0 * 2.574E+02 > DCNUCS(10)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 1.577E-05 * ALEACH(10)
RO16 *  Solubility constant > 0.000E+00 * 0.000E+00 °* not used * SOLUBK(10)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Pa-231 3 3 3 s
RO16 >  Contaminated zone (cm**3/g) * 5.000E+01 * 5.000E+01 * --- 3 DCNUCCC11)
RO16 3  Unsaturated zone 1 (cm**3/g) 3 5.000E+01 * 5.000E+01 3 --- 3 DCNUCUC11,1)
R0O16 *  saturated zone (¢m**3/g) # 5.000E+01 * 5.000E+01 ° .- > DCNUCS(11)
RO16 3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 8.100E-05 > ALEACH(TIT)
R016 >  Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK(11)

3 3 3 3 3
R016 * Distribution coefficients for daughter Pb-210 ? ? 3 ’
R0O16 * Contaminated zone (cm**3/g) * 3.000E+01 * 1.000E+02 * --- 3 DCNUCC(12)
RO16 *  Unsaturated zone 1 (cm**3/g} > 3.000E+07 * 1.000E+02 3 --- 3 DCNUCU(12,1)
R0O16 *  Saturated zone (cm**3/g) 3 3.000E+01 > 1.000E+02 * .- 3 DCNUCS(12)
RO16 *  Leach rate (/yr) s 0.000E+00 * 0.000E+CO0 * 1.347E-04 > ALEACK(12)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 * not used > SOLUBK(12)

3 . 3 3 3 3
RO16 3 Distribution coefficients for daughter Ra-226 ’ 3 ? :
R0O16 * Contaminated zone (cm**3/g) 3 1.000E+02 * 7.000E+01 °® --- 3 DCNUCC(16)
R016 >  Unsaturated zone 1 (cm**3/g) 3 1.000E+02 * 7.000E+01 * --- 3 DCNUCU(16,1)
RO16 ¥  Saturated zone (cm**3/g) 3 1.000E+02 3 7.000E+01 3 --- 3 DCNUCS(16)
RO16 3  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 4.055E-05 * ALEACH(16)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 °* not used 3 SOLUBK(16)

3 3 3 3 3
RO16 ? Distribution coefficients for daughter Ra-228 : : : 3
RO16 3 Contaminated zone (cm**3/g) 3 1.000€+02 > 7.000E+01 3 .- 3 DCNUCC(17)
RD16 * Unsaturated zone 1 (cm**3/g) 5 1.000E+02 * 7.000E+01 * --- 3 DCNUCU(17,1)
RO16 ¥ Saturated zone (cm™*3/g) 3 1.000€+02 3 7.000€+01 * .- 3 DCNUCS(17)
R0O16 ° Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 4.055E-05 * ALEACH(17)
RO16 *  Solubility constant > 0.000E+00 > 0.00CE+Q0 * not used * SOLUBK(17)

3 3 3 3 3
R016 3 Distribution coefficients for daughter Th-228 3 : 3 3
RO16 ' Contaminated zone (am**3/g) 3 2.000E+02 * 6.000E+04 * --- 3 DCNUCC(19)
R016 3 'meaturared zone 1 (cm*™3/g) ? 2.000E+02 > 6.000E+04 3 --- 3 DCNUCUC19,1)
RD16 3 zone (cm**3/g) 3g "hnTenny 2 oanarens 19y
RO16 3 L yrd e ! : P A 19)
RO16 °* r constant 3 Govvwcroo ¥ 0.000E+00 3 not usea } SOLUBK({19)

1b13ssum.doc
Attachment 2 Sheet No. 10 of 28

Originator W. J. McMahon  Date__5/13/99
Chk'd By _S. W. Clark Date _5/13/99
Calc. No. 0100B-CA-NOOOS _Rev. No.___ 0

C-30



CVP-99-00002

Rev. 0
1RESRAD, Version 5.82 T« Limit = 0.5 year 05/14/99 14:25 Page 11
Summary : 116-B-13 File: 1B13S2.RAD
Site-Specific Parameter Summary (continued) .

0 3 3 User 3 3 Used by RESRAD 5 parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) ?* Name
BAAARAAAARARAAA AAAAARARAAAAAAARAARARAAAAARAAARARARRAARAAAAARARARAARARAAARARARARARARAAAAAAAAAAARARARARAARARARAARAAARARA
RO16 * Distribution coefficients for daughter Th-229 3 3 3 3
RO16 3  Contaminated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 * --- 3 DCNUCC(20)
RO16 3  Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 6.000E+04 ° - 3 DCNUCU(20,1)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 * --- 3 DCNUCS(20)
RO16 *  Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 2.029E-05 3 ALEACH(20)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 * not used 3 SOLUBK(20)

3 3 3 3 3
RO16 ° Distribution coefficients for daughter Th-230 3 3 3 3
RO16 3  Contaminated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 3 3 DCNUCC(21)
R0O16 *  Unsaturated zone 1 (cm**3/g) > 2.000E+02 * 6.000E+04 ° --- * DCNuCu¢21,1)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 ° --- 3 DCNUCS(21)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 °* 2.029€-05 5 ALEACH(21)
RO16 >  Solubility constant * 0.000E+00 * 0.000E+00 * 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 * Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3 6.000E+04 * --- . 3 DCNUCU(22,1)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 3 --- 3 DCNUCS(22)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 2.029€-05 3 ALEACH(22)
RO16 3  Solubility constant 3 0.000E+00 * 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 * 5.000€+01 * --- 3 DCNUCC(23)
RO16 *  Unsaturated zone 1 (cm**3/g) 3 2.000E+00 3 5.000E+01 * --- 3 DCNUCU(23,1)
RO16 3  Saturated zone (cm**3/9) 3 2.000E+00 3 5.000E+01 3 --- 3 DCNUCS(23)
R016 3  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 °* 1.899€-03 3 ALEACH(23)
R0O16 *  Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK(23)

3 ] 3 3 3
RO16 ° Distribution coefficients for daughter U-234 ’ 3 3 3
RO16 ! Contaminated zone (cm**3/g) 3 2.000€+00 * 5.000E+01 3 --- 3 DCNUCC(24)
RO16 3  Unsaturated zone 1 (cm**3/g) s 2.000E+00 * 5.000E+01 * --- 3 DCNUCU(24,1)
RO16 * Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 * --- 3 DCNUCS(24)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 1.899E-03 3 ALEACH(24)
RO16 3 Solubility constant 3 0.000E+00 > 0.000E+00 * not used 3 SOLUBK(24)

3 3 3 3 3
RO16 * Distribution coefficients for daughter U-235 3 3 3 3
RO16 3 Contaminated zone (cm**3/9) 3 2.000€+00 * 5.000E+01 3 --- 3 DCNUCE(25)
RO16 * Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 * --- 3 DCNUCU(25,1)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 * --- 3 DCNUCS(25)
RO16 * Leach rate (/yr) 3 0.000€+00 * 0.000E+00 * 1.899€-03 3 ALEACH(25)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK(25)

3 3 3 3 3
RO16 3 Distribution coefficients for daughter U-236 3 3 3 3 .
R0O16 * Contaminated zone (cm**3/9) s 2.000E+00 * 5.000E+01 3 --- 3 DCNUCC(26)
RO16 *  Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 °* --- 3 DCNUCU(26,1)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+00 * 5.000€+01 * --- 3 DCNUCS(26)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 1.899€-03 3 ALEACH(26)
RO16 3  Solubility constant 3 0.000E+00 > 0.000E+00 * not used 3 SOLUBK(26)

3 3 3 3 3
nA17 3 Tmhala*iam rate (M**3/yrd 3 7.3006+03  B.400E+03 °* --- 3 INHALR

73 for i at (g/m**3) 3 1.000E-04 * 1.000E-04 3 --- 3 MLINH
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Summary : 116-B-13 File: 1B13SZ.RAD
Site-Specific Parameter Summary (contlnued)
0 3 3 User 3 Used by RESRAD 3 parameter
Menu °* Parameter 5 Input ° Default 3 (If different from user input) 3
ﬁx‘ﬁ'ﬁ'jlnniiiﬂiiﬂiiii' AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAA!AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAA
RO17 * Exposure duration s 3,000E+01 > 3.000E+01 * .- 3 ED
RO17 3 Shielding factor, jnhalation 3 4.000E-01  4.000E-O01 * --- 3 SHF3
RO17 3 shielding factor, external gamma s 8.000E-01 * 7.000E-01 3 --- 3 SHF1
RO17 3 Fraction of time spent indoors s 6.000E-01 3 5.000E-01 °® --- 3 FIND
RO17 ! Fraction of time spent outdoors (on site) s 2.000E-01 3 2.500€-01 °* --- 3 FOTD
RO17 ° Shape factor flag, external gamma s 1.000E+00 * 1.000E+00 * >0 shows circular AREA. 3 FS
RO17 * Radii of shape factor array (used if FS = -1): ? 3 3 3
RO17 3  Outer anaular radius (m), ring 1: 3 not used * 5.000E+01 * --- 3 RAD_SHAPE( 1)
RO17 * Outer annular radius (m), ring 2: 5 not used * 7.071E+01 3 _——— 3 RAD_SHAPE( 2)
| RO17 * Outer annular radius (m), ring 3: 3 ot used * 0.000E+00 3 --- : 3 RAD_SHAPE( 3)
| RO17 3 Outer annular radius (m), ring 4: s not used ¥ 0.000E+00 * --- 5 RAD_SHAPE( 4)
| RO17 > Outer annular radius (m), ring 5: 5 not used 3 0.000E+00 * --- 3 RAD_SHAPE( 5)
| RO17 *  Outer annular radius (m), ring -H 3 not used 3 0.000E+00 * b 3 RAD_SHAPE( 6)
RO17 3 Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE(.7)
RO17 3 Outer annular radius (m), ring 8: 5 not used 3 0.000E+00 * --- 3 RAD_SHAPE( 8)
RO17 3 Outer annular radius (m), ring 9: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 9)
RO17 ° Outer annular radius (m), ring 10: 5 not used * 0.000E+00 °* --- 3 RAD_SHAPE(10)
RO17 *  Outer annular radius (m), ring 11: 3 not used 3 0.000E+00 °* --- 3 RAD_SHAPE(11)
RO17 3 - Outer annular radius (m), ring 12: 3 not used 3’ 0.000E+00 ° === 3 RAD_SHAPE(12)
3 3 3 3 3
RO17 ? Fractions of annular areas within AREA: 3 3 3 3
R017 ¢ Ring 1 5 not used * 1.000E+00 ° --- 3 FRACAC 1)
RO17 3 Ring 2 5 not used * 2.732E-01° --- 3 FRACA( 2)
RO17 * Ring 3 3 not used 3 0.000E+00 ° .- 3 FRACA( 3)
RO17 * Ring & 5 not used 3 0.000E+00 * --- 3 FRACA( 4)
R0O17 * Ring 5 3 mot used * 0.000E+00 °* .- 3 FRACA( 5)
RO17 3 Ring 6 5 not used * 0.000E+00 * .- 3 FRACA( 6)
RO17 3 Ring 7 3 not used 3 0.000E+00 ° --- 3 FRACAC 7)
RO17 * Ring 8 3 not used 3 0.000E+00 ° --- > FRACA( 8)
| RO17 3 Ring 9 5 npot used 3 0.000E+00 3 .- 3 FRACA( 9)
RO17 * Ring 10 3 not used * 0.000E+00 * --- 1 FRACA(10)
| RO17 * Ring 11 3 pot used 3 0.000E+G0 3 --- 3 FRACAC11)
| RO17 * Ring 12 3 not used * 0.000E+00 * - 3 FRACA(12)
3 3 3 1 3
RO18 ® Fruits, vegetables and grain consumption (kg/yr) ® 1. 100E+02 * 1.600E+02 * --- 3 DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 °* --- 3 DIET(2)
RO18 * Milk consumption (L/yr) s 1.000E+02 * 9.200E+01 °* --- 3 DIET(3)
| RO18 * Meat and poultry consumption (kg/yr) s 3.600E+01 3 6.300E+01 - 3 DIET(4)
| RO18 3 Fish consumption (kg/yr) s 5_400E+00 * 5.400E+00 * --- 3 DIET(5)
RO18 * Other seafood consumption (kg/yr) s 9,000E-01 * 9.000E-01 * --- 3 DIET(6)
RO18 * Soil ingestion rate g/yr) s 3.650E+01 3 3.650E+01 ? --- 3 SOIL
RO18 3 Drinking water intake (L/yr) s 7.300E+02 * 5.100E+02 °* --- 3 pWl
RO18 * Contamination fraction of drinking water 3 1.000E+00 * 1.000E+00 °* --- 3 FDW
RO18 * Contamination fraction of household water 3 not used 3 1.000E+00 °* --- 3 FHHW
RO18 3 ranramination fraction of lwestock water s 1.000E+00 * 1.000E+00 °* --- 3 FLW
RO18 3 ination fraction of “ToT ter 1 f Ammmenn 3 S nnnmean 3 --- 3 FIRW
| RO18 * conamination fractinn of 31 3 3 --- 3 FR9
| RO18 3 Contamination fract of 3-1 341 3 0.310E+00 3 FPLANT
RO18 ! Contamination fraction of meat 3-1 3.1 3 0.310E-01 3 EMEAT
RO18 ® Contamimation fraction of milk 3-1 3-1 3 0.310E-01 3 EMILK
3 3 3 3 3
\
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0 3 3 User
Menu 3 Parameter 3 Input
R0O19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01
RO19 ¥ Livestock fodder intake for milk (kg/day) 3 5. 500E+01
RO19 3 Livestock water intake for meat (L/day) 3 5,000E+01
RO19 ® Livestock water intake for milk (L/day) 3 1,600E+02
R0O19 * Livestock soil intake (kg/day) 3 5,000£-01
RO19 3 Mass loading for foliar deposition (g/m**3) 3 1,.000€E-04
RO19 3 Depth of soil mixing layer (m) 3 1.500E-01
RO19 3 Depth of roots (m) 5 9.000E-01
R0O19 3 prinking water fraction from ground water 3 1.000e+00
RO19 * Household water fraction from ground water 3 1.000E+00
RO19 3 Livestock water fraction from ground water 3 not used
RO19 * Irrigation fraction from ground water 3 1.000E+00
3 N 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 1,500E+00
R198 3 Met weight crop yield for Fodder (kg/m**2) 3 1.100e+00
R198 * Growing Season for Non-Leafy (years) 3 1.700E-01
R198 * Growing Season for Leafy (years) 3 2.500E-01
R198 ? Growing Season for Fodder (years) 3 8.000E-02
R198B * Translocation Factor for Nonh-Leafy 3 1.000€E-01
R1o2 3 Translocation Factor for Leafy 3 1.000E+00
R' 3 Translocation Factor for Fodder 3 1,000E+00
Riyp ® Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01
R19B * Dry Foliar Interception Fraction for Fodder 3 2.500E-01
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01
R198 3 Wet Foliar Interception Fraction for Leafy 5 2,500€-01
R198 3 Wet Foliar Interception Fraction for Fodder 3 2.500E-01
R198 ’ Weathering Removal Constant for Vegetation 3 2.000E+01
3 3
C14 * C-12 concentration in water (g/cm**3) } not used
C14 * C-12 concentration in contaminated soil (g/g) > not used
C14 ? Fraction of vegetation carbon from soil 3 not used
C14 3 Fraction of vegetation carbon from air 3 not used
Ci4 ¥ C-14 evasion layer thickness in soil (m) } not used
C14 3 C-14 evasion flux rate from soil (1/sec) 3 not used
C14 * C-12 evasion flux rate from soil (1/sec) 3 not used
C14 3 Fraction of grain in beef cattle feed 3 npot used
C14 3 fraction of grain in milk cow feed 3 not used
3 3
STOR * Storage times of contaminated foodstuffs (days): 3
STOR > Fruits, non-leafy vegetables, and grain 3 1,400E+01
STOR * Leafy vegetables * 1.000E+00
STOR * Milk 3 1.000E+00
STOR > Meat and ltry 3 2.000E+01
STOR >  Fish 3 7.000E+00
STOR * Crustacea and mollusks 3 7.000E+00
STOR * Mell water 3 1,000€E+00
STOR > surface water 3 1.000E+00
STOR * Livestock fodder * 4.500E+01
3 3

3
3

3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
3
3
3
3
3
3
3
3
]
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
R
3
3
3
3
3
3

Default

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04
1.500€-01
9.000E-01
1.000€+00
1.000E+00
1.000E+00
1.000€E+00

7.000E-01
1.500€+00
1.100E+00
1.700€E-01
2.500€-01
8.000€-02
1.000€-01
1.000€E+00
1.000E+00
2.500€E-01
2.500€-01
2.500€E-01
2.500E-01
2.500€-01
2.500€E-01
2.000E+01

2.000E-05
3.000€-02
2.000E-02
9.800E-01
3.000E-01
7.000€-07
1.000E-10
8.000E-01
2.000E-01

1.400E+01
1.000€+00
1.000E+00
2.000E+01
7.000€E+00
7.000E+00
1.000€+00
1.000E+00
4.500E+01
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5
3
3
3
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3
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3
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3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
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Attachment 2

0

Parameter
Name

LFI5
LF16
LWIS

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

C12uTR
c12cz
CSOiL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)
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Site-Specific Parameter Summary (continued)
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File: 1B13SZ.RAD

User

3

CVP-99-00002
Rev. 0

Used by RESRAD 3 Parameter

Menu * ameter 1 Input > Default * (If different from user input) * Name
ARARAAARARAAAAAAARAARARARAAR "n'xn’Kxxxxmu‘xnxxunxuxx',:xxxunxnnnnxn‘ﬁAnn’nu'ﬂnxﬁnnnnnnnnxnnnnnxnn
R021 ' Thickness of building foundation (m) 5 not used * 1.500E-01° --- 3 FLOOR
RO21 * Bulk density of building foundation (g/cm**3) 5 not used 3 2.400E+00 °* - 3 DENSFL
RO21 ! Total porosity of the cover material 3 not used * 4.000E-01° --- s TPCY
RO21 * Total porosity of the building foundation 3 not used * 1.000E-01 3 --- 3 TPFL
RO21 * Volumetric water content of the cover material * not used * 5.000E-02 3 --- 3 PH20CV
R021 * Volumetric water content of the foundation ' not used * 3.000E-02 3 --- 3 PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 s 3
RO21 * in cover material 3 not used * 2.000E-06 > --- > DIFCV
RO21 >  in foundation material * pot used * 3.000E-07 * --- 3 DIFFL
R0O21 °  in contaminated zone soil * pot used > 2.000E-06 ° --- 5 DIFCZ
R021 ! Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 ° --- 3 HMIX
RO21 ® Average building air exchange rate (1/hr) 3 not used 3 5.000E-01 ° .- 3 REXG
RO21 * Height of the building (room) (m) 5 not used 3 2.500E+00 °* .- 3 HRM
RO21 * Building interior area factor 5 not used * 0.000E+00 * --- 3 fAl
R021 * Building depth below ground surface (m) 3 not used 3-1.000E+00 * --- 3 DMFL
RO21 ° Emanating power of Rn-222 gas ' not used 3 2.500E-01° --- 3 EMANACT)
RO21 * Emanating power of Rn-220 gas s not used * 1.500E-01 3 .- 3 EMANA(2)
Hﬁﬂiiiﬁiiiiiiiiiiﬁiii“iifiiiiiiiiiiiiﬁiiiiiiiiiii'x’iiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiii'l'iiiiiiiiiiiiii

summary of Pathway Selections

pathway 3 User Selection

AR AR ARRARAR

ARAAAAAARRAARAAAARKAAARARARRARAARAA
3

1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion. 3 active
6 -- agquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 suppressed
iiifﬁiiﬁiiﬁiiiiﬁiiiiiiiiiHi“ﬁiiiﬁiitﬂiiiii
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Contaminated Zone Dimensions
AARAAAARAAAAAAAARAAARRAAAAAR

14:25 Page 15
File: 1B13SZ.RAD

Initial Soil Concentrations, pCi/g
ARAAARARAAAAARAARAARAARARAAARARARA

Area: 620.00 square meters Am-241 4.190E-01
Thickness: 12.30 meters Co-60 4 .200E-02
Cover Depth: 0.00 meters Cs-137 6.600E-02
Eu-152 9.810E-02
Eu-154 1.185€-01
Eu-155 6.650E-02
Pu-238 3.200€-02
Pu-239 2.930e-02
Pu-240 7.000E-03
Sr-90 3.080E-01
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 4 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARABRAAARRAAAAAAKAAARAARARAAAAARARAARAARARRAARRAAAARARAAARAAAAAAARARARARARR
1.000E+01 1.900E+01 4.200E+01 1.000E+02
4.222E-01 1.627E-01

t (years): 0.000E+00 1.000E+00
TDOSE(t): 2.140E+00 2.012E+00
M(t): 5.351E-01 -5.029E-01
OMaximum TDOSE(t): 2.140E+00 mrem/yr

1.235E+00 8.410E-01
3.086E-01 2.103E-01 1.055E-01

at t = 0.000E+00 years
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1.000E+03
2.643E-02
4.068E-02 6.608E-03
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-

Problem: —_1

Compare RESRAD derived groundwater radionuclide concentrations to MCLs (summarized in ROR/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 allowable dose of 4
mrem/yr (National Primary Drinking Water Regulations, 40 CFR Part 141, Subpart B, 141.1€), as calculated using NBS Handbook 69
individual organ-dose calulation methodology and EPA-570/9-76-003 tota! organ-dose calulation methodology.

Given/References:
1) RESRAD derived groundwater radionuclide concentrations from Calculation 0100B-CA-N0009

2) Radionuclide concentrations in water corresponding fo 4 mremvyear (C, mremiyr) from Calcutation 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. Department of Engergy,
' Richiand Operations office, Rihland, WA.

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

5) individual organ-dose caciulation 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 Intenm Primary Dninking 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.

B BB N R N ¥ HNNY

u

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 UEERBSY

4. The summed concentrations for the aipha emitters (Am-241, Pu-238, Pu-239, and Pu-240) is added to see if they meet the 15 pCi/l
limit specified in 40 CFR 141.15.

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 comesponding to 4 mRemvsyear dose (C,) and the sum of fractions equation shown below
(trom EPA-570/9-76-003). The organs for which doses need to be computed are total body, bone, liver and gastrointestinal tract flower
farge intestine] (GI(LLI)). The individual organ doses are compared tc 4 mremvyr.

386 ¢ 88 2

DOS8yanx ty = [CONCAG/C, g + CONCBR/C,op + ... ) x (4 m

where:
DOS€,mpen « m IS the total dose to organ x in mremiyr
ConcAg, is the concentration of isotope A at time tin pCi/L

8.8 4

¢

52
= C.%w is the 4 mremiyr dose equivalent concentration for organ x of isotope A at time tin pCilL
s4 If the dose for organ x < 4 mrem/yr, then the standard is met.
£
54 Conclusions:
1 i —
58 The summed concentrations for each radionuclide are less than the GW MCL given in the RDR/RAWP.
508
®! The summed concentrations for the alpha emitting COCs are less than the 15 pCi/t limit specified in 40 CFR 141.15.
81
% The cumulative dose for each total body, bone, liver and gastrointestinal tract for all beta and gamma emitting COCs is less than 4
& mrem/yr (using EPA-570/3-76-003 total dose calculation methodology).
. )
o
o
7
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