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EXECUTIVE SUMMARY 

E1 .0 INTRODUCTION 
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This cleanup verification package documents completion of remedial action for the 

116-F-2, 107-F Liquid Waste Disposal Trench (also referred to as the 116-F-2 site). 

The 116-F-2 site is located within the 100-FR-1 Operable Unit, in the 100 Areas of the 

Hanford Site in southeastern Washington State. The site is located approximately 

670 m (2,200 ft) east of the 105-F Reactor Building. The 116-F-2 site was an open 

liquid disposal trench that operated from 1950 to 1965. The site was fed by two 

emergency bypass ditches. One ditch was fed by a valve on the 100-F-19 pipeline, 

which originated at the 105-F Reactor then ran to the south end of the 116-F-14 

Retention Basin. The second ditch connected the 116-F-2 Trench to another valve on 

the 107-cm 105-F effluent pipeline (100-F-19). 

Remedial action objectives and goals for the 116-F-2 site were established by the 

U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy, 

Richland Operations Office (DOE-RL), in concurrence with the Washington State 

Department of Ecology.. These goals and objectives are documented in the 

Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 

100-HR-1 Operable Units (ROD) (EPA 1997) and the Remedial Design 

Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2002). 

The selected remedial action for the 116-F-2 site included (1) excavating the site to the 

extent required to meet specified soil cleanup levels, (2) disposing of contaminated 

excavation materials at the Environmental Restoration Disposal Facility at the 

200 Areas of the Hanford Site, and (3) backfilling the site with clean soil to average 

adjacent grade elevation. Excavation was driven by remedial action objectives for direct 

exposure, protection of groundwater, and protection of the Columbia River. For the 

respective points of compliance, remedial action goals (RAGs) were established to 

identify radionuclide and nonradionuclide contaminants of concern (COCs). Waste site 
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COCs identified through process knowledge were listed in the 10 

Action Sampling and Analysis Plan (DOE-RL 2001 ). The COCs f 

the following: 

• Carbon-14 

• Cesium-137 

• Cobalt-60 

• Europium-152 

• Europium-154 

• Hexavalent chromium. 

E2.0 RESULTS 

Site excavation and waste disposal are complete, and the expose 

sampled and analyzed to verify attainment of the RAGs. At the com 

action, the total excavation was approximately 15,352 m2 (50,367 tt2) 

greater than 4.6 m (15 ft). Approximately 113,007 metric tons (12 

from the site were disposed of at the Environmental Restoration Di 

Results of the sampling, laboratory analyses, and data evaluations 

indicate that all remedial action objectives and goals for direct exp'­

groundwater, and protection of the Columbia River have been met 

The following sections discuss these results. 
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Table ES-1. Summary of Cleanup Verification Results for the 
116-F-2, 107-F Liquid Waste Disposal Trench. 

Remedial 
Regulatory Remedial Action Goals Results Action 

Ref. 
Requirement Objectives 

Attained? 

Direct Exposure - 1. Attain 15 mrem/yr dose rate 1. Maximum dose rate calculated by 
Radionuclides above background over RESRAD is 3.54 mrem/yr (not Yes a 

1,000 years. accounting for clean backfill). 

Direct Exposure - 1. Attain individual COC RAGs. 1. All individual COC concentrations 
Yes b 

Nonradionuclides are below the RAGs . 

Meet 1. Hazard quotient of <1 for 1. All hazard quotients are below 1. 
b 

Nonradionuclide Risk noncarcinogens. 
Requirements -

2. Cumulative hazard quotient of 2. Cumulative hazard quotient is 
<1 for noncarcinogens. 6.27 X 10-3. 

b 
-

3. Excess cancer risk of <1 x 10-6 3. Excess cancer risk for individual Yes 

for individual carcinogens. carcinogens are all less than b 
1 X 10-6. 

-
4. Attain a total excess cancer risk 4. Total excess cancer risk is 1.19 x 

b of <1 x 10-5 for carcinogens. 10-6, which is below 1 x 10-5 _ 

Groundwater/River 1. Attain single-COC groundwater 1. All single-COC groundwater and 
Protection - and river protection RAGs. river RAGs have been attained. 

C 

Radionuclides -
2. Attain National Primary Drinking 2. All organ-specific dose rates are 

Water Standards: 4 mrem/yr below the 4 mrem/yr dose rate limit. 
C (beta/gamma) dose rate to target 

receptor/organs. 
-

3. Meet drinking water standards 3. There are no alpha-emitting COCs Yes 
for alpha emitters: the more for this site. 
strinient of 15 pCi/L MCL or 
1/25 of the derived 

C 

concentration guide for DOE 
Order 5400.5. 

4. Meet total uranium standard of 4. Uranium is not a COC for this site. 
21 .2 pCi/L. 

Groundwater/River 1. Attain individual nonradionuclide 1. All the groundwater and river 
Protection - groundwater and river cleanup RAGs have been attained. Yes a,b 
Nonradionuclides requirements. 

Other supporting 1. Sample variance calculation (Appendix C). d 
Information 2. Sample location design (Appendix C). e 
0 116-F-2 Trench Cleanup Verification RESRAD Calculation, 0100F-CA-V0124, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 
b116-F-2 Trench Cleanup Verification 95% UCL Calculation, 0100F-CA-V01 23, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 
ct 16-F-2 Trench Comparison to Drinking Water Standards, 0100F-CA-V01 25, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 
d116-F-2 107-F Liquid Waste Disposal Trench Variance Calculation, 0100F-CA-V0147, Rev. 0, Bechtel Hanford, Inc., 
Richland, Washington. 
•116-F-2 Shallow and Deep Zone Sampling Locations, 01 00F-CA-V0116, Rev. 0, Bechtel Hanford, Inc., Richland, Washington, and 
116-F-2 Overburden Sampling Design, 0100F-CA-V0117, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 
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E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS 

E2.1.1 Radionuclides 

CVP-2001-00005 
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The ROD (EPA 1997), developed in compliance with the "National Oil and Hazardous 

Substances Pollution Contingency Plan" (NCP) (40 Code of Federal Regulations [CFR] 

300), expresses the RAG for direct exposure to radionuclides in terms of an allowable 

radiation dose rate above background (i.e., 15 mrem/yr). The total dose rate above 

background, considering all radionuclide COCs and pathways, was predicted from the 

RESidual RADioactivity (RESRAD) dose assessment model (ANL 2002). The results 

indicate that the maximum dose rates above background from the site and overburden 

are 3.54 mrem/yr and 4.65 x 10·01 mrem/yr, respectively, and would occur at present 

(year 2002); this dose rate decreases to 7. 78 x 10-10 mrem/yr and 5.07 x 10-17 mrem/yr, 

respectively, in 1,000 years. The majority of the maximum dose rate is due to 

cesium-137. The estimated total dose rate in the year 2018 is 1.56 mrem/yr and 

1.22 x 1 o-01 mrem/yr in the overburden. The 2018 date corresponds to the 30-year site 

cleanup schedule of the Hanford Federal Facility Agreement and Consent Order 

(Ecology et al. 1998). Total dose rate estimates never exceed the direct exposure RAG 

of 15 mrem/yr above background. 

Although the RAG for radionuclides is expressed in terms of radiation dose, the cleanup 

verification package also includes radionuclide excess lifetime cancer risk estimates as 

additional information. The NCP (40 CFR 300) presents a target range for residual risk 

of 104 to 10-6
. The RESRAD model calculated the total excess cancer risk for 

radionuclides using the EPA's Health Effects Assessment Summary Tables (HEAST) 

(update dated April 16, 2001, "Update of Radionuclide Carcinogenicity Slope Factors," 

available on the Internet at www.epa.gov/radiation/heast). Because of radioactive 

decay, the risk associated with radionuclides decreases over time. Based on RESRAD 

results, the excess lifetime cancer risk is largest, 4.21 x 1 o-05 from the site and 4.02 x 

1 o-06 in the overburden, both at present (year 2002), and decreases to 1.24 x 10-14 from 

the site and 3.44 x 10-22 in the overburden in 1,000 years. The estimated excess cancer 
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risk due to radionuclides in the year 2018 is 2.11 x 1 o-05 from the site and 1.19 x 1 o-06 

in the overburden . 

E2.1.2 Nonradionuclides 

The nonradionuclide COC is hexavalent chromium. The hexavalent chromium 

concentration is below the RAG for direct exposure. 

Hexavalent chromium is associated with both noncarcinogenic and carcinogenic health 

effects. With respect to noncarcinogenic risk, the hazard quotient for hexavalent 

chromium is below the corresponding RAG (a hazard quotient of 1.0). With respect to 

carcinogenic risk, the excess lifetime cancer risk estimate in the shallow zone (0 to 

4.6 m [15 ft]) due to residual hexavalent chromium is below the risk limit for individual 

COCs of 1 x 10-6
, and also below the excess lifetime total cancer risk estimate limit of 

1 X 10-5
. 

E2.2 PROTECTION OF GROUNDWATER AND THE RIVER 

E2.2.1 Radionuclides 

The estimated radionuclide dose rate via the groundwater and river pathways is below 

the RAG of 4 mrem/yr for beta and gamma emitters. There are no alpha-emitting COCs 

for this site; therefore, groundwater and river protectiveness standards for alpha 

emitters are met. In summary, all radionuclide RAGs for protection of groundwater and 

the river have been met. 
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E2.2.2 Nonradionuclides 
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Based on comparison with groundwater and river protection RAGs, cleanup verification 

results indicate that the residual concentration of hexavalent chromium, the only 

non radionuclide COC for this site, is protective of groundwater and the river. 

E3.0 WASTE SITE RECLASSIFICATION 

The site meets cleanup standards and has been reclassified as "interim closed out" in 

accordance with the Hanford Federal Facility Agreement and Consent Order 

(Ecology et al. 1998) and the Waste Site Reclassification Guideline TPA-MP-14 

(RL-TPA-90-0001) (DOE-RL 1998). A copy of the waste site reclassification form is 

included as Attachment ES-1 . 
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· Date Submitted: 
03105103 

Originator: 
R. A. Carlson 

Phone: 372-9632 

Attachment ES-1 

Waste Site Reclassification Form 

Operable Unit(s): 100-FR-1 

Waste Site ID: 116-F-2, 107-F Liquid Waste 
Disposal Trench 

Type of Reclassification Action: 

Rejected D 
Closed Out - O 
Interim Closed Out 181 
No Action O 

CVP-2001 -00005 
Rev. a 

Control Number: 
2002-057 

Lead Agency: EPA 

This form documents agreement among the parties listed below authorizing classification of the subject unit as 
rejected, closed out, or no action and authorizing backfill of the site, if appropriate. Final removal from the 
National Priorities List (NPL) of no action or closed-out sites will occur at a future dat13_ 

Description of current waste site condition: 

Remedial action at this site has been performed in accordance with remedial action objectives and goals 
established by the U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy, Richland 
Operations Office (DOE-RL), in concurrence with the Washington State Department of Ecology. The selected 
remedial action involves (1) excavating the site to the extent required to meet specified soil cleanup levels, 
(2) disposing of contaminat,3d excavation materials at the Environmental Restoration Disposal Facility at the 
200 Area of the Hanford Site, and (3) backfilling the site with clean soil to adjacent grade elevations. The 
excavation and disposal activities have been completed. 

Basis for reclassification: 

The 116-F-2, 107-F Liquid Waste Disposal Trench has been remediated to meet the cleanup standards specified 
in the Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-Dfl-1, and 100-HR-1 Operable 
Units, U.S. Environmental Protection Agency, Region 10, Seattle, Washington. Remedial actions were 
performed so as to allow rural-residential use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep) and to 
protect groundwater and the Columbia River. The basis for reclassification is described in detail in the Cleanup 
Verification Package for the 116-F-2, 107-F Liquid Waste Disposal Trench (CVP-2001-00005), Bechtel Hanford, 
Inc., Richland, Washington. The cleanup verification package does not demonstrate the acceptability of 
unrestricted access to deep zone soils (i.e., below 4.6 m [15 ft]); therefore, institutional controls to prevent 
uncontrolled drilling or excavation into deep zone soils are re uired. 
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1.0 INTRODUCTION 

1.1 PURPOSE 
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The purpose of this cleanup verification package (CVP) is to document that the 116-F-2, 
107-F Liquid Waste Disposal Trench site (herein referred to as the 116-F-2 site) was 
remediated in accordance with the Amendment to the Interim Action Record of Decision 
for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units (ROD) (EPA 1997). The 
ROD provides the U.S. Department of Energy, Richland Operations Office the authority, 
guidance, and objectives to conduct this remedial action. The preferred remedy 
specified in the ROD (EPA 1997) and conducted for the 116-F-2 site was excavation 
and disposal of contaminated materials at the Environmental Restoration Disposal 
Facility (ERDF). 

1.2 DOCUMENT ORGANIZATION 

The cleanup verification evaluation is presented in the following sections: 

• Section 2.0 Site Description and Supporting Information 
• Section 3.0 Summary of Remedial Action Objectives and Goals 
• Section 4.0 Remedial Action Field Activities 
• Section 5.0 Cleanup Verification Data Evaluation 
• Section 6.0 Evaluation of Remedial Action Goal Attainment 
• Section 7.0 Radionuclide Risk Information 
• Section 8.0 Statement of Protectiveness 
• Section 9.0 References 
• Section 10.0 Bibliography 

The main text is supported by the following appendices: 

• Appendix A 
• Appendix B 
• Appendix C 

Summary of Verification Soil Sampling and Analytical Results 
Data Quality Assessment 
RESRAD Input Parameters and Calculation Brief Excerpts. 

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION 

2.1 SITE HISTORY 

The 116-F-2 site is located in the 100-F Area and is approximately 120 m (394 ft) 
from the Columbia River (Figure 1 ). The site received cooling water effluent 
from the 116-F-14 Retention Basin during reactor outages due to ruptures of fuel 
elements. It is located approximately 670 m (2,200 ft) east of the 105-F Reactor Building. 
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Figure 1. Hanford Site Map and 116-F-2 Site Plan. 
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The site was an open liquid trench that operated from 1950 to 1965. The site was 
fed by two emergency bypass ditches. One ditch was fed by a valve on the 100-F-19 
pipeline, which originated at the 105-F Reactor then ran to the south end of the 
116-F-14 Retention Basin. The second ditch connected the 116-F-2 Trench to another 
valve on the 107-cm 105-F effluent pipeline (100-F-19). During deactivation of the 
105-F Reactor, the 116-F-2 Trench received overflow water from the 105-F Fuel 
Storage Basin via the 116-F-14 Retention Basin. 

2.2 SUBSURFACE CONDITIONS 

The soil column underlying the waste sit~ and extending to groundwater consists of 
materials belonging to the Hanford and Ringold Formations. The shallower Hanford 
formation consists predominantly of medium dense to dense sand and gravel, with 
varying amounts of silt and cobble . The underlying Ringold Formation consists of 
dense, well-cemented gravels with sand and silt interbeds. The Hanford/Ringold 
contact is approximately 12.2 to 18.3 m (40 to 60 ft) below the surface grade level. The 
long-term groundwater level beneath the site is estimated at El. 114 m (374 ft) for 
analysis purposes, based on historical and current information from adjacent 
groundwater wells. The depth to groundwater is estimated to be 7.4 m (24.3 ft) beneath 
the floor of the excavation and 12 m (39.4 ft) beneath surface grade level. Groundwater 
elevations in adjacent wells are influenced by the nearby Columbia River and other 
factors such as atmospheric pressure. 

2.3 CONTAMINANTS OF CONCERN 

Waste site contaminants of concern (COCs) identified through process knowledge are 
listed in the 100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 
2001 ). The COCs for this site consist of the following: 

• Carbon-14 
• Cesium-137 
• Cobalt-60 
• Europium-152 
• Europium-154 
• Hexavalent chromium. 

3.0 SUMMARY OF REMEDIAL ACTION OBJECTIVES AND GOALS 

3.1 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) for the 116-F-2 site were established in the 
Amendment to the Interim Action ROD (EPA 1997). The RAOs are qualitative 
statements defining the extent to which waste sites require cleanup to protect human 
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health and the environment. For a detailed discussion of the RA Os, see the Remedial 
Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 
2002) and the ROD (EPA 1997). 

3.2 REMEDIAL ACTION GOALS 

Remedial action goals (RAGs) are the specific numeric goals against which the cleanup 
verification data are evaluated in order to demonstrate attainment of the RAOs. The 
RAGs were developed to support a rural-residential exposure scenario. This scenario 
involves exposures to soils less than 4.6 m (15 ft) deep only. In the rural-residential 
scenario, an individual is assumed to live for 30 years in a residence built on the waste 
site and to spend 60% of his or her time indoors, 20% outdoors, and 20% offsite. The 
scenario assumes a portion of the resident's time is spent in the basement of the home. 
It further assumes that he or she consumes crops, meat, and milk from plants and 
animals raised upon the waste site, and consumes fish from a pond downgradient from 
the waste site. Residual (post-cleanup) contaminant concentrations in the shallow zone 
(i.e., less than 4.6 m (15 ft]) are assumed for the soils in which crops are raised and on 
which animals providing meat and milk are raised. Water used by the resident for 
drinking, showering, watering livestock, and for fish production is assumed to be taken 
from groundwater derived from surface water that has infiltrated through the soil column 
at the site. The scenario assumes institutional controls against uncontrolled drilling or 
digging into deep zone soils (i.e ., below 4.6 m (15 ft]). A more detailed description of 
the rural-residential scenario, and how it is applied, is provided in the RDR/RAWP 
(DOE-RL 2002). 

The contaminant-specific RAGs applicable to the 116-F-2 site are listed in Table 1. 

3.2.1 Direct Exposure RAGs 

Under the rural-residential scenario, direct exposure RAGs are applicable to soils that 
are less than 4.6 m (15 ft) below ground surface (shallow zone soils). Direct exposure 
RAGs are listed in Table 1 and summarized below. 

• Radionuclide COCs: For radionuclide COCs in the shallow zone (all pathways) 
and in the deep zone (water-dependent pathways), meet a 15 mrem/yr above 
background total dose rate (this RAG must be met for 1,000 years). 
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Table 1. Summary of Remedial Action Goals. 

Groundwater Columbia River 
COCs Direct Exposure RAG Protection RAG Protection RAG 

(pCi/L) (pCi/L) 

Radionuc/ides 

Carbon-14 

Cesium-137 

Cobalt-60 15 mrem/yr (cumulative)8 4 mrem/yr 
( cumulative )b 

4 mrem/yr 
( cumulative l 

Europium-152 

Europium-154 

Nonradionuc/ides 

Direct Exposure RAGs Soil RAG for Soil RAG for Columbia 
COCs Groundwater Protection River Protection (mg/kg) 

(mg/kg) (mg/kg) 

Hexavalent chromium 
400c 8( 29 2.1 d,e 

•Lookup values that correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented in the 
RDR/RAWP (DOE-RL 2002). 
bLookup values based on individual radionuclide 4 mrem/yr dose rate equivalent for beta and gamma emitters per National 
Drinking Water Standards as presented in the RDR/RAWP (DOE-RL 2002). 
<w ashington Administrative Code (WAC) 173-340 Method 8 noncarcinogenic cleanup limit. 
dWAC 173-340 Method B carcinogenic cleanup limit. 
"Calculation of Hexavalent Chromium Carcinogenic Risk, 0100X-CA-V0031 (SHI 2000). 
1Soil RAG based on "100 times groundwater cleanup" ru le as presented in the RDR/RAWP (DOE-RL 2002). 
gSoil RAG based on 100 times dilution attenuation factor times surface water quality standard as presented in the RDR/RAWP 
(DOE-RL 2002). 

• Nonradionuclide COCs: 

Hazard quotient of less than 1.0 for noncarcinogenic contaminants. 

Excess cancer risk of less than 1 x 10-6 for individual carcinogenic contaminants. 

Cumulative excess cancer risk of less than 1 x 10-5
• 

Cleanup verification sample results pass the Washington Administrative Code 
(WAC) 173-340 (Model Toxics Control Act Cleanup Regulation) three-part test. 

3.2.2 Groundwater and River Protection 

Groundwater and river protection RAGs are applicable to all vadose zone soils (shallow 
and deep zone soils). For this CVP, river protection and surface water protection are 
synonymous, since the Columbia River is the only surface water in proximity to the 
Hanford Site. The term river protection is used throughout this CVP. The groundwater 
and river protection RAGs are listed in Table 1 and summarized below. 

• Beta- and gamma-emitting radionuclide COCs: Meet "National Primary Drinking 
Water Regulations" (40 Code of Federal Regulations [CFR] 141 .66) dose rate 
standards (4 mrem/yr total body or organ dose rate) for a period of 1,000 years 
starting from site cleanup. Meet individual COC RAGs as applicable. 
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• Alpha-emitting radionuclide COCs: Meet drinking water standards for alpha­
emitting radionuclides based on the more stringent of 15 pCi/L or 1 /25th of the 
derived concentration guide per DOE Order 5400.5. The maximum contaminant 
level for uranium is 30 µg/L as promulgated by the U.S. Environmental Protection 
Agency (EPA) on December 7, 2000 (65 Federal Register 76708). For the 
116-F-2 site there were no alpha-emitting COCs, including uranium. 

• Nonradionuclide COCs: Meet the individual RAGs listed in Table 1 with cleanup 
verification sample results passing the WAC 173-340 three-part test, or demonstrate 
by site-specific modeling that residual COC levels do not pose an unacceptable 
threat to groundwater or surface water for 1,000 years (i.e., residual soil levels do 
not have the potential to exceed groundwater or river protection RAGs). The 
nonradionuclide groundwater and river protection RAGs listed in Table 1 were 
calculated using the WAC 173-340 "100 times rule," as established in the ROD (EPA 
1997). 

4.0 REMEDIAL ACTION FIELD ACTIVITIES 

4.1 EXCAVATION AND DISPOSAL 

Remedial action at the 116-F-2 site began on November 22, 2000. Excavation of the site 
involved removing the overburden materials and underlying contaminated soil. 
Contaminated materials were disposed of at the ERDF. 

On April 17, 2002, the excavation was completed. Pre- and post-remediation 
topographic maps are shown in Figure 2. The elevation of the bottom of the excavation 
was at 121.4 m (413.4 ft) upon completion. The excavation was approximately 
15,352 m2 (50,367 ft2

) in area with a depth of approximately 4.6 m (15 ft). 
Approximately 113,007 metric tons (124,534 tons) of material from the site were 
disposed of at the ERDF. 

4.2 FIELD SCREENING 

Field screening was conducted during the site remedial action as specified in the SAP 
(DOE-RL 2001 ). Field screening was used to guide the excavation to quickly assess for 
the presence and level of contamination. Field screening for the 116-F-2 site included 
using a radiological data mapping system survey, hand-held sodium iodide (Nal) 
detectors, and gamma energy analyses. The radiological mapping survey is performed 
over more than 50% of the site excavation surface area. The hand-held Nal detector is 
used to screen excavated waste material and to screen for potential excavation wall and 
floor hot spots. Gamma energy analyses were used to support waste characterization 
and to corroborate the radiological mapping survey and hand-held Nal detector data. 

6 
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Variance analysis was performed following field screening. The variance analysis 
quantifies the variability of residual contamination. This information was used to 
determine the site-specific number of final cleanup verification samples to be collected. 

Variance sampling and testing was performed in May 2002. As specified in the SAP 
and the instruction guide (DOE-RL 2001, BHI 2001 ), variance analysis was performed 
for the shallow zone and overburden decision units. A total of 48 variance samples 
were collected from the shallow zone, and a total of 48 variance samples were collected 
from the overburden of the 116-F-2 site. Variance samples were collected in the 
locations shown on the sample design calculation brief (Appendix C). 

The results of the variance analysis indicated that the number of verification samples to 
be taken was less than the default number of four; therefore, four final verification 
samples were collected from the shallow zone decision subunit and the overburden 
decision subunit. 

4.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS 

Final cleanup verification samples were collected following variance sampling, analysis, 
and data evaluation. Cleanup verification sampling began on May 21, 2002, and was 
finished on May 29, 2002. The final verification samples were submitted to offsite 
laboratories for analysis using approved EPA analytical methods, as required per the 
SAP (DOE-RL 2001 ). Each verification sample was a composite formed by combining 
soil collected at four randomly selected nodes within each sampling area. The sample 
design methodology and sample location figures are presented in the calculation briefs 
for variance analysis and sample design in Appendix C. 

The division of the site excavation into decision units (e.g., shallow zone and deep 
zone) as shown on the sample design figures is a function of the applicable RAGs 
(Section 3.2, "Remedial Action Goals"). The direct exposure, groundwater protection, 
and river protection RAGs are applicable to soils within 4.6 m (15 ft) of the ground 
surface. This soil zone is referred to as the shallow zone. The groundwater protection 
and river protection RAGs are applicable to soils greater than 4.6 m (15 ft) below the 
ground surface. This soil zone is referred to as the deep zone. 

The 116-F-2 site consisted of shallow zone, deep zone, and overburden decision units. 
The site was excavated to a depth greater than 4.6 m (15 ft) with the shallow zone 
consisting of the excavation sidewalls and the deep zone consisting of the floor of the 
excavation. All deep zone samples were collected below 4.6 m (15 ft). 

The shallow zone decision unit contained two decision subunits, which were divided into 
eight sampling areas (SA 1-SA4, SB5-SB8). The deep zone decision unit also 
contained two decision subunits, which were divided into six sampling areas (DA 1-DA4, 
OB5-0B6). In addition, an overburden decision unit, containing two decision subunits, 
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was included with this site, and was divided into eight sampling areas (OA 1-OA4, 
OB5-OB8). One composite cleanup verification sample was collected from each 
sample area. The sample design for this site is documented in the sample area and 
location calculation brief included in Appendix C. 

As described in Section 4.3, the required number of composite samples for each 
decision subunit in the shallow zone was less than the default number of four composite 
samples specified in the SAP (DOE-RL 2001 ). Therefore, the default number of four 
samples were collected from each shallow zone decision subunit (excluding the quality 
assurance/quality control samples). This was also the case for the overburden decision 
unit. As specified in the SAP (DOE-RL 2001 ), three composite samples were collected 
from each of the deep zone (i.e., below 4.6 m [15 ft]) decision subunits in addition to 
quality assurance/quality control samples. 

5.0 CLEANUP VERIFICATION DATA EVALUATION 

This section presents the evaluation and modeling of the 116-F-2 cleanup verification 
data for comparison with the data quality criteria and RAGs. 

5.1 DAT A QUALITY ASSESSMENT PROCESS 

A data quality assessment is performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data quality requirements specified 
by the project objectives and performance specifications. 

The data quality assessment for the 116-F-2 site determined that the data are of the 
right type, quality, and quantity to support site verification decisions within specified 
error tolerances. All analytical data were found to be acceptable for decision-making 
purposes. The evaluation verified that the sample design was sufficient for the purpose 
of clean site verification. The cleanup verification sample analytical data are stored in 
the Hanford Environmental Information System and are summarized in Appendix A. 
The detailed data quality assessment is presented in Appendix B. 

5.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT 

The primary statistical calculation to support cleanup verification is the 95% upper 
confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for 
each COC are computed for .each decision unit (e.g., for the shallow and deep zones, 
as appropriate). Prior to calculating the 95% UCL, the individual sample results are 
reviewed and, as appropriate, adjusted per the SAP (DOE-RL 2001 ). This process is 
summarized below. 
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Verification sampling summary statistics (95% UCL values) are listed in Table 2. 
Individual sample cleanup verification results are presented in Appendix A. 

• Radionuclides: The laboratory reported value is used in the calculation of the 95% 
UCL. In cases where the laboratory does not report a value for data qualified with a 
"U" (i.e., less than the detection limit), half of the minimum detectable activity is used 
in the calculation of the 95% UCL. 

• Nonradionuclides: For data flagged with a "U" (i.e., less than detection), a value 
equal to one-half the practical quantitation limit is used in the calculation of the 95% 
UCL, as required by Washington State Department of Ecology regulations 
(WAC 173-340-7 40[7][g]). 

For nonradionuclides, if greater than half of the sample results for a given COG are 
below detection, then the statistical value is set equal to the maximum concentration 
detected (i.e., versus computing a 95% UCL). 

Statistical calculations are presented in the 116-F-2 cleanup verification 95% UCL 
calculation brief (Appendix C). The columns on the left side of Table 2 are the 95% 
statistical values before subtraction of background , if appropriate. The columns on the 
right side of the table present statistical values adjusted for background , when 
background values exist. Typically, in the shallow and deep zone decision units, 
Hanford Site background concentration values are only subtracted for isotopic uranium. 
Isotopic uranium is not a COG for the 116-F-2 site. In overburden soil, all COCs are 
adjusted for background, when background values exist. Table 2 summarizes the 
cleanup verification data set used for RESRAD modeling. 

5.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL 

The statistical values summarized above (Table 2) were evaluated and used to develop 
a site-specific cleanup verification model. For the 116-F-2 site, the site-specific cleanup 
verification model assumes the worst case described in the RDR/RAWP (DOE-RL 
2002), where the excavation statistical concentrations continue for the deep zone at the 
same concentrations to groundwater. A schematic cross section of this site-specific 
cleanup verification model is included in the RESRAD calculation in Appendix C: 
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Table 2. Cleanup Verification Data. 

95% UCL Statistical Values Cleanup Verification Data Seth 
COCs 

Hanford Site 
Shallow Deep Background3 Shallow Deep 

Zone Zone 
Overburden 

Zone Zone 
Overburden 

Radionuclides (pCilg/ 

Carbon-14 -0.911 e 3.87 -0.930e NAC -0.911 e 3.87 -0.930e 

Cesium-137 0.262 20.0 0.0715 1.1 0.262 20.0 0(<BG) 

Cobalt-60 0.0459 1.30 0.0270 0.008 0.0459 1.30 0.0190 

Europium-152 0.413 41 .6 0.0638 0.0330 0.413 41 .6 0.0308 

Europium-154 0.131 4.21 0.0835 0.054 0.131 4.21 0.0295 

Nonradionuclides (mg/kg/ 

Hexavalent 1.6 0.91 0.42 NAC 1.6 0.91 0.42 chromium 
3 Represents the 90th percentile of the lognormal distribution (DOE-RL 1995). 
t>-rhe statistical value above background is used as the input value for RESRAD. For overburden, background is 
subtracted from all radionuclides, when background values are available. Refer to Appendix C for additional details on 
determination of statistical values. Because the RESRAD program does not accept negative values, zero is entered 
when the cleanup verification result is negative. 
cA background value for this analyte has not been established. 
dlaboratory data including the minimum detectable activity or practical quantitation limit for the individual cleanup 
verification samples are included in Appendix A and the 95% UCL calculation brief. 
eRESRAD does not accept negative values. When results are negative, zero is used as the input value. 
BG = Background · 
NA = Not applicable 

5.4 RESRAD MODELING 

The individual radionuclide cleanup verification statistical values (Table 2) were entered 
into the RESRAD computer code, Version 6.21 (ANL 2002), to estimate the dose rate 
and to estimate the impact on groundwater and the river from residual COC 
concentrations. The direct radiation exposure dose rate to the resident living in his or 
her basement (rural-residential scenario) was conservatively estimated by substituting 
(for analysis purposes) a case where the resident is standing on level ground with the 
soil containing concentrations representative of residual (i.e., post-cleanup) shallow 
zone soils. This is conservative because it ignores the potential shielding effects of 
concrete basement walls and any clean backfill between residual soils and the 
basement walls. 

The RESRAD modeling methodologies, results, input values, and the site-specific 
cleanup verification model are included in the RESRAD calculation brief (Appendix C). 
The drinking water dose rate calculations based on the RESRAD estimated 
groundwater radionuclide concentrations are shown in the comparison to drinking water 
standards calculation brief (Appendix C). Specific results from the calculations are 
discussed in the RAG evaluation section (Section 6.0). 
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6.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT 

This section demonstrates that remedial actions at the 116-F-2 site have achieved the 
applicable RAGs. Sections 6.1, 6.2, and 6.3 address attainment of direct exposure 
RAGs, groundwater protection RAGs, and Columbia River protection RAGs, 
respectively. Section 6.4 documents application of the WAC 173-340 three-part test to 
the shallow and deep zones. This test is required for nonradionuclide COCs only and is 
based on the most restrictive RAG for each zone. 

6.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED 

6.1.1 Radionuclides 

The results of the RESRAD dose rate estimates for the site (shallow and deep zone 
combined), all-pathways scenarios are presented in Figure 3. The results of the 
RESRAD dose rate estimates for the overburden soil are presented in Figure 4. This 
dose rate represents the dose contributions from soils at relevant time periods. The 
dose rate is largest at present (year 2002), 3.54 mrem/yr, and decreases to 7.78 x 10-10 

mrem/yr in 1,000 years for the shallow zone and deep zone. The dose rate for the 
overburden at present (year 2002) is 4.65 x 10-01 mrem/yr, and decreases to 5.07 x 
10-17 mrem/yr in 1,000 years. The estimated dose rate in the year 2018 is 1.56 mrem/yr 
for the shallow and deep zone, and 1.22 x 1 o-01 mrem/yr for the overburden in year 
2018. The 2018 date corresponds to the 30-year site cleanup schedule of the Hanford 
Federal Facility Agreement and Consent Order (Ecology et al. 1998). All dose rate 
estimates are less than the 15 mrem/yr RAG. The RESRAD computations are 
presented in detail in the referenced calculation briefs summarized in Append ix C. 
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6.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verification 
statistical values presented in Table 2 to the direct exposure RAGs presented in 
Table 1. 

Table 3. Attainment of Nonradionuclide Direct Exposure Standards. 

Nonradionuclides 

Hexavalent chromium 

Direct Exposure RAG 
(mg/kg) 

•criterion is comparison to the cleanup criteria (RAG). 

Statistical Value 
(mg/kg) 

1.6 

Direct Exposure 
RAGs Attained?3 

Yes 

bBHI , 2000, Calculation of Hexavalent Chromium Carcinogenic Risk, Cale. No. 0100X-CA-V0031 , Bechtel 
Hanford, Inc., Richland, Washington. 

6.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic 
COCs, WAC 173-340 specifies the evaluation of the hazard quotient, which is given as 
daily intake divided by a reference dose (DOE-RL 1995). For cleanup actions under the 
ROD (EPA 1997), a comparable conservative approach is used to demonstrate 
attainment of the noncarcinogenic risk requirements. 

Hexavalent chromium, the only non radionuclide COC for this site, has noncarcinogenic 
health effects. Hexavalent chromium is also associated with carcinogenic risk, which is 
discussed in Section 6.1.2.3. The hexavalent chromium hazard quotient for the shallow 
zone soils is 4.00 x 10-3

, which is below the limit of 1.0. Therefore, the noncarcinogenic 
risk requirements have been attained. Calculation of the hazard quotient is presented in 
the 95% UCL calculation brief (Appendix C). 
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6.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide 
carcinogenic COCs, the WAC 173-340 Method B cleanup limits are based on an 
incremental cancer risk of 1 x 10-6

. For non radionuclide carcinogenic COCs, the total 
excess cancer risk must be less than 1 x 10-5 (EPA et al. 1998). 

The only nonradionuclide carcinogenic COC at this site is hexavalent chromium. For 
the shallow zone, the value for hexavalent chromium cancer risk is 7.62 x 10·7_ This 
value is below the individual and total risk limits; therefore, the carcinogenic risk 
standards have been attained for both individual and total excess cancer risk. This 
calculation is documented in the 95% UCL calculation brief (Appendix C). 

6.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED 

6.2.1 Radionuclides 

The estimated groundwater concentrations for all of the radionuclide COCs contributed 
by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 4 
shows the total peak concentration predicted for each radionuclide COC and provides 
the individual RAGs for comparison. No COC is predicted to exceed the RAGs; 
therefore , the RAGs are attained. 

Table 4. Estimated Peak Radionuclide Groundwater Concentrations 
(Summing Shallow and Deep Zone Impacts) Compared to RAGs. 

Radionuclide 
Peak Concentration 

(pCi/L) 

Carbon-14 a 

Cesium-137 0.819 

Cobalt-60 0 .00934 

Europium-152 a 

Europium-154 a 

Overburden 

Carbon-14 a 

Cesium-137 a 

Cobalt~60 
a 

Europium-152 a 

Europium-154 a 

3These radionuclides do not reach groundwater in 1,000 years. 
blookup value corresponding to a dose rate of 4 mrem/yr. 

14 

RAG RAGS Attained? 
(pCi/L) (Yes/No) 

2,000b Yes 

60b Yes 

1QQb Yes 

200b Yes 

60b Yes 

2,000b Yes 

6Qb Yes 

100b Yes 

200b Yes 

60b Yes 
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Figure 5 shows the individual organ dose rates for beta- and gamma-emitting 
radionuclides predicted over 1,000 years, as shown in the comparison to drinking water 
standards calculation brief (Appendix C). None of the organ dose rates are predicted to 
exceed the 4 mrem/yr standard over 1,000 years. There are no alpha emitters identified 
at th is site; therefore, the drinking water standard for nonuranium alpha emitters and the 
uranium standard of 30 µg/L have been met. Results of the RESRAD calculations are 
shown in Appendix C. 

Figure 5. Dose Rates to Organs from Groundwater. 

4 

~3 
E 
~ 
E 
-; 2 
ia 
c:: 
a, 
CII 

~ 1 

0 

4 mrem/yr limit 

- -

i 

! 

T - -- -

; 

--·-----
-d•• •< .,, 

-
0 200 

6.2.2 Nonradionuclides 

Total Organ Dose Rate from Groundwater 

- - -
i 

_ : - __.;. ~ . _j__ j_ _ 

-+-Total Body Dose (mrem/yr) -
' 

- Gl(LLI) Dose (mrem/yr) 
; 
; ..,._ Bone Dose (mrem/yr) 

-• - - - ...,....__ ..... - -
; X Liver Dose (mrem/yr) 

; j 

' 
' J 

; 
~- r- - - '--- ! -

400 600 800 

Time (Years) 

Table 5 illustrates the comparison of cleanup verification statistical values to the 
groundwater protection RAGs. The table shows that the residual concentration 
(statistical value) of hexavalent chromium for the site is less than the listed groundwater 
protection soil RAG. The results of meeting the RAGs listed in Table 5 demonstrates 
that the groundwater protection RAGs have been attained for this site. 
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Table 5. Attainment of Nonradionuclide Remedial Action Goals for 
Protection of Groundwater and the Columbia River. 

Soil RAG for 
Soil RAG for 

Cleanup 
Groundwater Does RESRAD 

Columbia and/or River Predict RAGs Nonradio- Groundwater 
River 

Verification 
Protection Migration to Attained? nuclides Protection Data Value 

(mg/kg) 
Protection 

(mg/kg) 
RAGs Groundwater in (Yes/No) 

(mg/kg) Exceeded? 1,000 Years? 

Shallow Zone 

Hexavalent 
8.0 2 .0 No NA Yes chromium 1.6 

Deep Zone 

Hexavalent 
8.0 2.0 No NA Yes chromium 0.91 

Overburden 

Hexavalent 
8.0 2.0 No NA Yes chromium 0.42 

NA = Not applicable. RESRAD modeling was not performed because residual concentrations meet the groundwater 
and river protection RAGs. · 

6.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED 

6.3.1 Radionuclides 

The river protection RAGs for radionuclides are identical to the groundwater protection 
RAGs. The RESRAD modeling results were compared to the groundwater protection 
RAGs in Table 4. 

The results indicated that radionuclides are not predicted to reach groundwater (and, by 
extension, not predicted to reach the Columbia River) at levels above 4 mrem/yr; 
therefore, the Columbia River protection RAGs have been attained. 

6.3.2 Nonradionuclides 

Table 5 illustrates the comparison of cleanup verification statistical values to the 
Columbia River protection RAGs. The table shows that the residual concentration 
(statistical value) of hexavalent chromium for the site is less than the listed river 
protection soil RAG. The results of meeting the RAGs listed in Table 5 demonstrates 
that the Columbia River protection RAGs have been attained for this site. 

6.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES 

Sections 6.1, 6.2, and 6.3 looked separately at compliance with direct exposure RAGs, 
groundwater protection RAGs, and Columbia River protection RAGs. Section 6.4 
documents application of the WAC 173-340 three-part test for nonradionuclides using 
the most restrictive RAGs applicable to each decision unit (i.e., shallow zone, 
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overburden, and deep zone). The most restrictive RAG is defined as the lowest of the 
direct exposure, groundwater protection, and river protection RAGs. The direct 
exposure, groundwater protection, and river protection RAGs are applicable to the 
shallow zone and overburden. Groundwater and river protection RAGs are applicable 
to the deep zone. The WAC 173-340 three-part test consists of the following criteria: 
(1) the cleanup verification statistical value must be less than the cleanup level, (2) no 
single detection can exceed two times the cleanup criteria, and (3) the percentage of 
samples exceeding the cleanup criteria must be less than 10%. 

Table 6 summarizes the results of the WAC 173-340 three-part test (WAC 173-340-7 40(7)) 
for the shallow zone, overburden, and deep zone sample data sets. For hexavalent 
chromium, the only nonradionuclide COC for the 116-F-2 site, the table lists the most 
restrictive applicable RAG (selected from the RAGs in Table 1 ), the maximum detected 
value, the total number.of samples collected, and the number of samples exceeding the 
most restrictive RAG. The final column of the table describes the result of applying the 
three WAC 173-340 criteria using the values listed in the preceding columns. Table 6 
shows that hexavalent chromium passes the WAC 173-340 three-part test for both the 
shallow and deep zones. 

Table 6. Application of the MTCA Three-Part Test. 

Most Stringent 
Statistical Maximum Total Number RAGs 

Nonradionuclides 
Applicable Value Detected Number of Exceeding Attained? RAG 

(mg/kg)3 (mg/kg)b Samplesc Criteriad (Yes/No) 
(mg/kg) 

Shallow Zone 

Hexavalent chromium 2.0 1.6 1.6 9 0 Yes 

Deep Zone 

Hexavalent chromium 2.0 0.91 1.4 7 0 Yes 

Overburden 

Hexavalent chromium 2.0 0.42 0.42 9 0 Yes 

aCriterion is comparison to the cleanup criteria (RAG). 
bCriterion is no single detection can exceed two times the cleanup criteria. 
cThe total number of samples includes field duplicate samples, which are included in the evaluation as separate 
samples. 
dCriterion is the percentage of samples exceeding the cleanup criteria must be less than 10%. 
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The radionuclide RAG for direct exposure is derived from the ROD (EPA 1997) and is 
expressed in terms of an allowable radiation dose rate above background (i.e., 
15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD model to 
estimate total annual radiation dose rates for 1,000 years for comparison to the RAG. 
Radiation presents a carcinogenic risk, and the RESRAD model also calculates the 
excess lifetime cancer risk associated with the estimated radiation dose rates using the 
EPA's Health Effects Assessment Summary Tables (HEAST) (update dated April 16, 
2001, "Update of Radionuclide Carcinogenicity Slope Factors," available on the Internet 
at www.epa.gov/radiation/heast). The "National Oil and Hazardous Substances 
Pollution Contingency Plan "(40 CFR 300) presents a target range for residual risk of 
104 to 1 o-6. Figure 6 illustrates excess lifetime cancer risk for the shallow zone and 
deep zone as estimated using the RES RAD model. Figure 7 illustrates this for the 
overburden. Because of radioactive decay, the risk decreases over time. For the 
shallow and deep zones the estimated risk is largest, 4.21 x 10-05

, at present (year 
2002), and decreases to 1.24 x 10-14 in 1,000 years. The estimated risk in the year 
2018 is 2.11 x 1 o-05

. Figure 8 plots the radiation dose rate above background for the 
shallow zone and deep zone, similar to Figure 3, and shows the corresponding 
radionuclide risk at present and in the year 2018. Figure 9 plots this information for the 
overburden. 

-"' 

Figure 6. RESRAD Analysis - Radionuclide Risk, All Pathways 
Shallow Zone and Deep Zone. 
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Figure 7. RES RAD Analysis - Radionuclide Risk, 
All Pathways Overburden. 
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Figure 8. RESRAD Analysis - Radionuclide Dose Rate, All Pathways, 
With Corresponding Risk Values for Shallow Zone and Deep Zone. 
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Figure 9. RESRAD Analysis - Radionuclide Dose Rate, All Pathways, 
With Corresponding Risk Values for Overburden. 
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8.0 STATEMENT OF PROTECTIVENESS 

1000 

This CVP demonstrates that remedial action at the 116-F-2 site has achieved the RAOs 
and corresponding RAGs established in the ROD (EPA 1997) and RDR/RAWP 
(DOE-RL 2002). The remaining soils at the 116-F-2 site have been sampled, analyzed , 
and modeled . The results of this effort indicate that the materials from the 116-F-2 site 
containing COCs at concentrations exceeding RAGs have been excavated and 
disposed of at the ERDF. These results also indicate that residual concentrations in the 
shallow zone will support future land uses that can be represented (or bounded) by a 
rural-residential scenario, and that residual concentrations throughout the site pose no 
threat to groundwater or the Columbia River. The acceptability of unrestricted direct 
exposure to deep zone soils has not been demonstrated; therefore, institutional controls 
to prevent uncontrolled drilling or excavation into the deep zone (i.e., below 4.6 m 
[15 ft]) are required. The 116-F-2 site is verified to be remediated in accordance with 
the ROD (EPA 1997) and may be backfilled. 
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Table A-1. Shallow Zone Cleanup Verification Data (5/28/2002). 

Sampling HEIS Sample 
C-14 Cs-137 Co-60 Eu-152 Eu-154 cr· 6 

Area Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA mg/kg Q 

SA1 814RJ1 5/28/2002 5.60E-02 u 3.60E+00 3.18E-01 5.10E-02 5.40E-02 u 5.40E-02 1.10E-01 u 1.10E-01 1.80E-01 u 1.80E-01 4.2E-01 u 
Duplicate of 

814RJ9 5/28/2002 -1.47E+00 u 3.20E+00 3.60E-01 3.60E-02 3.50E-02 u 3.50E-02 2.00E-01 u 2.00E-01 1.00E-01 u 1.00E-01 4.1 E-01 u 
814RJ1 

Split of 
814RK1 5/28/2002 8.50E-02 u 3.24E-01 9.71E-02 2.29E-02 9.63E-03 u 2.59E-02 4.58E-02 u 6.49E-02 -3.01 E-02 u 7.81E-02 3.5E-01 u 

814RJ1 

SA2 814RJ2 5/28/2002 -2.48E+00 u 3.30E+00 4.19E-01 4.10E-02 3.00E-02 u 3.00E-02 2.30E-01 u 2.30E-01 2.60E-01 u 2.60E-01 7.5E-01 

SA3 814RJ3 5/28/2002 -2.08E+00 u 3.30E+00 6.80E-02 u 6.80E-02 5.10E-02 u 5.10E-02 2.60E-01 u 2.60E-01 1.90E-01 u 1.90E-01 4.3E-01 u 
SA4 R14RJ4 5/28/2002 -2.50E+00 u 3.70E+00 7.60E-02 a 3.40E-02 3.40E-02 u 3.40E-02 1.60E-01 u 1.60E-01 1.00E-01 u 1.00E-01 4.2E-01 u 
SB5 814RJ5 5/28/2002 -1.86E-01 u 4.00E+00 2.60E-01 7.90E-02 7.30E-02 u 7.30E-02 2.20E-01 u 2.20E-01 2.90E-01 u 2.90E-01 1.6E+00 

SB6 814RJ6 5/28/2002 -1.33E-01 u 3.00E+00 6.10E-02 u 6.10E-02 2.70E-02 u 2.?0E-02 1.81 E-01 5.30E-02 9.20E-02 u 9.20E-02 4.2E-01 u 
SB? 814RJ7 5/28/2002 -1 .55E+00 u 3.20E+00 1.56E-01 5.30E-02 6.20E-02 u 6.20E-02 8.40E-02 9.50E-02 1.40E-01 u 1.40E-01 4.2E-01 u 
SB8 814RJ8 5/28/2002 -2.43E+00 u 3.30E+00 2.00E-01 u 2.00E-01 1.80E-01 u 1.80E-01 1.02E+00 2.40E-01 3.90E-01 u 3.90E-01 4.2E-01 u 

• Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database and in 
analytical data. The data quality assessment (Appendix 8) further discusses the "J" qualifiers applied during validation . 
U = Analyte is below detection limits of the method and instruments used (not detected). 
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result. 
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Table A-2. Deep Zone Cleanup Verification Data (5/21/2002). 

Sampling HEIS Sample 
C-14 Cs-137 Co-60 Eu-152 Eu-154 er·• 

Area Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA mg/kg Q PQL 

DA1 B14LJ4 5/21/2002 1.21 E+00 u 3.40E+00 4.47E+01 3.40E-01 2.07E+00 1.50E-01 8.57E+01 8.20E-01 8.90E+00 6.40E-01 4.0E-01 u 4.0E-01 

Duplicate of 
B14LK0 5/21/2002 1.54E-01 u 3.70E+00 2.42E+01 2.20E-01 1.04E+00 8.80E-02 4.89E+01 5.50E-01 4.51E+00 3.50E-01 9.0E-01 4.0E-01 

B14LJ4 

Split of 
B14LK2 5/21/2002 2.48E-01 u 3.22E-01 2.98E+01 1.07E-01 3.21 E-01 1.09E-01 5.97E+01 2.78E-01 6.26E+00 1.75E-01 3.2E-01 8.0E-02 

B14LJ4 

DA2 B14LJ5 5/21/2002 6.62E+00 J 3.90E+00 1.16E+01 1.90E-01 8.66E-01 8.80E-02 3.41 E+01 4.30E-01 3.85E+00 3.60E-01 4.0E-01 u 4.0E-01 

DA3 B14LJ6 5/21/2002 1.95E+00 u 3.90E+00 1.32E+00 9.90E-02 7.50E-02 u 7.50E-02 4.34E+00 1.50E-01 2.64E-01 1.80E-01 4.0E-01 u 4.0E-01 

DA4 B14LJ7 5/21 /2002 2.16E+00 u 3.80E+0O 1.54E+01 1.50E-01 1.77E+00 7.60E-02 3.18E+01 3.80E-01 2.89E+00 2.50E-01 1.4E+00 4.0E-01 

OB5 B14LJ8 5/21/2002 1.80E+00 u 3.70E+00 3.39E+00 7.?0E-02 3.46E-01 4.80E-02 6.00E+00 1.30E-01 7.33E-01 1.90E-01 4.0E-01 u 4.0E-01 

OB6 B14LJ9 5/21/2002 1.58E+00 u 3.80E+00 3.44E+00 5.20E-01 4.04E-01 3.90E-02 7.32E+00 9.?0E-02 8.27E-01 1.30E-01 9.1 E-01 4.0E-01 

• Because of laboratory reporting conventions, these data were given a nonrelevant • J" qualifier that appears in the Hanford Environmental Information System (HEIS) database and in 
analytical data. The data quality assessment (Appendix B) further discusses the • J" qualifiers applied during validation. 
U = Analyte is below detection limits of the method and instruments used (not detected). 
In some cases, the labora_tory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result. 
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Table A-3. Overburden Cleanup Verification Data (5/29/2002). 

Sampling HEIS Sample 
C-14 Cs-137 Co-60 Eu-152 Eu-154 er•& 

Area Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA mg/kg Q 

OA1 B14RK2 5/29/2002 1.77E+00 u 5.90E-02 4.50E-02 u 4.50E-02 5.B0E-02 u 5.B0E-02 1.00E-01 u 1.00E-01 1.?0E-01 u 1.?0E-01 4.1 E-01 u 
Duplicate of 

B14RL0 5/29/2002 -1 .58E+00 u 4.40E+00 4.10E-02 u 4.10E-02 4.50E-02 u 4.50E-02 9.50E-02 u 9.50E-02 1.50E-01 u 1.50E-01 4.1 E-01 u 
B14RK2 

Split of 
B14RL2 5/29/2002 1.50E-02 u 3.15E-01 

-9.01 E- u 1.85E-02 3.09E-03 u 1.BBE-02 1.06E-02 u 4.56E-02 -2.94E-02 u 5.53E-02 3.5E-01 u 
B14RK2 05 

OA2 B14RK3 5/29/2002 -1 .37E+00 u 3.90E+O0 4.10E-02 u 4.10E-02 3.30E-02 u 3.30E-02 7.60E-02 u 7.60E-02 1.00E-01 u 1.00E-01 4.1E-01 u 
OA3 B14RK4 5/29/2002 -5.40E-02 u 4.10E+O0 5.?0E-02 u 5.?0E-02 5.60E-02 u 5.60E-02 1.20E-01 u 1.20E-01 1.90E-01 u 1.90E-01 4.1 E-01 u 
OA4 B14RK5 5/29/2002 -2.26E+00 u 4.30E+O0 3.40E-02 u 3.40E-02 3.B0E-02 u 3.B0E-02 1.00E-01 u 1.00E-01 1.30E-01 u 1.30E-01 4.1 E-01 u 
OB5 B14RK6 5/29/2002 -3.19E+00 u 4.50E+O0 4.20E-02 u 4.20E-02 4.40E-02 u 4.40E-02 9.60E-02 u 9.60E-02 1.30E-01 u 1.30E-01 4.1 E-01 u 
OB6 B14RK7 5/29/2002 -1 .?0E+00 u 4.60E+00 2.?0E-02 u 2.?0E-02 2.50E-02 u 2.50E-02 7.50E-02 u 7.50E-02 9.1 0E-02 u 9.10E-02 4.2E-01 u 
OB7 B14RKB 5/29/2002 -1 .93E+00 u 4.50E+O0 1.23E-01 8.00E-02 7.60E-02 u 7.60E-02 1.90E-01 u 1.90E-01 2.20E-01 u 2.20E-01 4.2E-01 u 
OB8 B14RK9 5/29/2002 -2.25E+00 u 4 .90E+00 1.14E-01 2.50E-02 3.20E-02 u 3.20E-02 9.50E-02 u 9.50E-02 9.90E-02 u 9.90E-02 4.2E-01 u 

• Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database and in 
analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers appl ied during validation. 
U = Analyte is below detection limits of the method and instruments used (not detected). 
In some cases, the laboratory reports no value but provides a minimum delectable activity (MDA). In these cases, the MDA has been used as the sample result. 
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B1.0 DATA QUALITY ASSESSMENT FOR THE 116-F-2 SITE 

B1.1 OVERVIEW 

This data quality assessment (DOA) was performed to compare the verification 
sampling approach and resulting analytical data with the sampling and data quality 
requirements specified by the project objectives and performance specifications. The 
DOA involves the scientific and statistical evaluation of the data to determine if they are 
of the right type, quality, and quantity to support their intended use (i.e., closeout 
decisions [EPA 2000]). The DOA completes the data life cycle (i .e., planning, 
implementation, and assessment) that was initiated by the data quality objectives process. 

This DOA was performed in accordance with BHI-EE-01, Environmental Investigations 
Procedures. Specific data quality objectives for the site are found in the 100 Area 
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001 ). The DOA is 
based on the guidelines presented in Guidance for Data Quality Assessment (EPA 
2000). Statistical tests used in this DOA were performed as specified in the SAP 
(DOE-RL 2001) and the Remedial Design Report/Remedial Action Work Plan for the 
100 Area (RDR/RAWP) (DOE-RL 2002). 

Prior to performing statistical tests, all of the analytical data are evaluated and a portion 
are validated for compliance with quality assurance project plan requirements (DOE-RL 
2001 ). Data evaluation is performed to determine if the laboratory carried out all steps 
required by the SAP and the laboratory contract governing the conduct of analysis and 
reporting of the data. This evaluation also examines the available laboratory data to 
determine if an analyte is present or absent in a sample and the degree of overall 
uncertainty associated with that determination. Data validation is done in accordance 
with validation procedures (BHI 2000a, 2000b) as part of data evaluation. After data 
evaluation and validation, the appropriate statistical test is performed on the adjusted 
raw analytical data (see calculation briefs in Appendix C), to determine statistical values 
for each contaminant. The number of samples collected for cleanup verification is then 
evaluated to confirm assumptions concerning contaminant variability. 

The DOA for the 116-F-2 site determined that the data are of the right type, quality, and 
quantity to support site cleanup verification decisions within specified error tolerances. 
All analytical data were found to be acceptable for decision-making purposes. The 
evaluation verified that the sample design was sufficient for the purpose of clean site 
verification. Additional quality requirements of the quality assurance project plan included 
data acquisition requirements. The cleanup verification sample analytical data are stored in 

. the Hanford Environmental Information System and are summarized in Appendix A. 

The following subsections describe the DOA results for the 116-F-2 site, including 
formal data validation, supplementary data evaluation, and field quality assurance 
(QA)/quality control (QC) program results. The statistical evaluation of the data is 
provided in the calculation brief excerpts included in Appendix C. 
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B1.2 DATA VALIDATION 

B1 .2.1 Laboratory QA/QC Analysis 
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All verification samples are subject to laboratory-specific QA requirements, including 
instrument procurement, maintenance, calibration, and operation. Additional laboratory 
requirements for internal QC checks are performed as appropriate for the analytical 
method at a rate of 1 per sample delivery group (SDG), or 1 in 20, whichever is more 
frequent. Laboratory internal QC checks include the following: 

• Laboratory Contamination. Each analytical batch contains a laboratory (method) 
blank (material of similar composition as the samples with known/minimal 
contamination of the analytes of interest) carried through the complete analytical 
process. The method blank is used to evaluate false-positive results in samples due 
to contamination during handling at the laboratory. 

• Analytical Accuracy. For most analyses, a known quantity of representative analytes 
of interest (matrix spike [MS]) is added to a separate aliquot of a sample from the 
analytical batch. The recovery percentage of the added MS is used to evaluate 
analytical accuracy. For analyses not amenable to MS techniques (e.g., gamma 
energy analysis) or where analytical recovery is corrected via internal standards 
(e.g., alpha spectral analyses), accuracy is evaluated from recovery of the QC 
reference sample (e.g., laboratory control spike (LCS] or blank spike sample). 

• Analytical Precision. Separate aliquots removed from the same sample container 
(replicate samples) are analyzed for each analytical batch. The replicate sample 
results (evaluated as relative percent differences [RPDs]) are used to assess 
analytical precision. 

• QC reference samples. A QC reference sample is prepared from an independent 
standard at a concentration other than that used for calibration, but within the 
calibration range. Reference samples provide an independent check on analytical 
technique and methodology. 

Verification sample laboratories are also subject to periodic and random assessments of 
the laboratory performance, systems, and overall program. These assessments are 
performed by the Bechtel Hanford, Inc. Quality Assurance group to ensure that the 
laboratories are performing to meet laboratory contract requirements. 

B1 .2.2 Data Validation Results 

After sampling was completed, all of the fixed-base laboratory data from one SDG, 
H1789, were validated to Level C per BHI-EE-01, Procedure 2.5, "Data Package 
Validation Process." Level C validation procedures are specified in Data Validation 
Procedure for Radiochemical Analysis (BHI 2000a) and Data Validation Procedure for 
Chemical Analysis (BHI 2000b). Validation was performed by Tech Law, Inc. 
(Tech Law 2001a, 2001b). 
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Under the Level C validation procedure, the following items were reviewed, as 
appropriate, for each analytical method: 

• Sample holding times 
• Method blanks 
• MS recovery 
• Surrogate recovery 
• MS/matrix spike duplicate (MSD) results 
• Sample replicates 
• Associated batch laboratory control sample results 
• Data package completeness 
• Achievement of target (or contractual) detection limits (TDLs) 

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an 
estimate but that the data may be used for decision-making purposes. Data flagged as 
below detection limits (i.e., "U") indicate the contaminant was analyzed for but not 
detected and the concentration is below the minimum detectable activity (MDA) for 
radionuclides or the practical quantitation limit (POL) (i.e., reporting limit) for 
nonradionuclides. For nonradionuclides, nondetects are reported as the POL. For 
radionuclides, nondetects report the actual value obtained from analysis (positive or 
negative but less than the MDA) except for limited analyses where no value can be 
calculated. In these cases, the MDA is reported. This situation is applicable for sample 
results that are below detection limits. All other validated results are considered to be 
accurate within the standard errors associated with the methods. 

The adequacy of laboratory QA/QC was evaluated for precision, accuracy, 
completeness, and target detection limits pursuant to the SAP (DOE-RL 2001 ). The 
organization performing the data validation reported that, of the data given formal 
validation, the laboratory met the standards for performance for precision (±30%), 
accuracy (±30%), and completeness (>90%). Comparison of the TDL with the 
respective MDA or POL is discussed in Section B1 .3. 

A summary of deficiencies noted during validation of SDG H1789 follows. 

Radionuclides. The DOA noted no major deficiencies. Minor deficiencies noted during 
validation include the following: 

• Reported analytical detection levels for undetected analytes are compared against 
the SAP TDLs to ensure that laboratory detection levels meet the required criteria. 
Sixteen analytes were reported above their TDL. Of the 16 missed TDLs 
nondetects, none exceeded the TDL by more than a factor of 2. All missed TDL 
nondetects in shallow zone samples were less than one-tenth of their associated 
remedial action goals (RAGs). All other reported results met the analyte-specific 
TDL. 
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Nonradionuclides. No major deficiencies were noted for nonradionuclides. Minor 
deficiencies noted during validation include the following: 

Matrix spike (MS) analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 70% to 130%. 
Samples with a spike recovery greater than 130% or less than 70% and a sample result 
greater than the instrument detection limit (IDL) are qualified as estimates and flagged 
"J." Finally, for samples with a spike recovery greater than 130% and a sample result 
less than the IDL, no qualification is required. 

Due to a matrix spike recovery of 133% (insoluble chromium VI), all chromium VI results 
were qualified as estimates and flagged "J. " As stated previously, data flagged "J" 
indicate that the associated concentration is an estimate, but under the Bechtel 
Hanford, Inc. statement of work, that data may be usable for decision-making purposes. 
All other validated results are considered accurate within the standard error associated 
with the methods. 

81.3 DATA EVALUATION 

The formal data validation described in the previous section included evaluation of only 
one SDG; however, DQA is required for all SDGs. Therefore, supplementary data 
evaluation was performed on the remaining SDGs. The following paragraphs include 
the results of the data evaluation of all SDGs. 

To ensure adequate data quality, DQA investigators reviewed the study objectives in 
the SAP (DOE-RL 2001) to determine the context for assessing the data. The context 
for assessing the data includes evaluating the sample data using the statistical 
methodology of the SAP (included in the calculation brief excerpts in Appendix C) and a 
comparison of analytical results to the PARCC parameters as specified in the SAP 
(DOE-RL 2001 ). This section summarizes the results of the PARCC parameter 
comparison and presents an evaluation of the affected data. 

TDL Comparison: Reported analytical detection levels for nondetected analytes were 
compared to the TDLs specified in the SAP (DOE-RL 2001 ). When detected results are 
obtained, evaluation of detection limits is not performed. The data validation and 
supplemental data evaluation noted any analyses in which the detection limit (MDA or 
PQL) was above the SAP TDLs for nondetected analytes. 

The reported MDA was above the TDL for the following contaminants of concern 
(COCs): 

• Cesium-137: 
• Cobalt-60: 

1 of 10 nondetect results 
8 of 19 nondetect results 
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• Europium-154: 12 of 18 nondetect results 
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Of the 29 missed TOL nondetects, 8 exceeded the TOL by more than a factor of 2. All 
missed TOL nondetects in verification samples were less than one-tenth of their 
associated RAGs, with two exceptions. All missed TOL nondetect values in the deep 
zone meet RAGs applicable to deep zone soils (groundwater and Columbia River 
protection) as demonstrated in the calculation briefs (Appendix C) and discussed in the 
cleanup verification package. Because the reported values are sufficiently less than the 
RAGs, the associated data are of sufficient quality for decision-making purposes 
(DOE-RL 2002). All other nondetected analyses had detection limits below the TOL. 

All other parameters meet acceptance criteria. 

Precision and Accuracy Evaluation: Analytical accuracy and precision were evaluated 
by examination of the percent recovery and RPO between the main and duplicate · 
samples. Only the COCs detected at five times the detection limit (or greater) are used 
for data analysis with respect to accuracy and precision. 

All RPOs for laboratory duplicates were within acceptable limits. 

B1 .4 FIELD QA/QC 

Field QNQC measures were used to assess potential sources of error and cross­
contamination of soil samples that could bias results. Field QNQC samples included 
one equipment blank (814LK1 ), three field duplicate samples (sample 814RJ9, which 
was a duplicate of shallow zone sample 814RJ1; sample 814LKO, which was a 
duplicate of deep zone sample 814LJ4; and sample 814RLO, which was a duplicate of 
overburden sample 814RK2), and three field split samples (sample 814RK1, which was 
a split of shallow zone sample 814RJ1; sample 814LK2, which was a split of deep zone 
sample B14LJ4; and sample 814RL2, which was a split of overburden sample 
B14RK2). All main and QNQC sample results are presented in Appendix A. 

B1 .4.1 Equipment Blank Samples 

One equipment blank sample (814LK1) was collected as part of the QNQC measures. 
The blank sample results for this site were less than detection for all COCs. 

B1 .4.2 Field Duplicate Samples 

Duplicate samples were collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to 
evaluate precision in the analytical process. The field duplicates are evaluated by 
computing the RPO of the duplicate samples for each COC. Only analytes with values 
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above five times the detection limits for both the main and duplicate samples are 
compared. 

Based on these criteria, calculation of the RPO was required for deep zone field 
duplicate sample B14LJ4 for cesium-137, cobalt-60, europium-152, and europium-154. 
These RPOs were greater than the control limit of 30%. Difficulty in producing truly 
homogeneous mixtures of soils is well known, and the lack of homogenous samples 
often times results in high RPOs. It is likely that more essentially inert material 
(e.g., larger size rocks or cobble) was present in one sample. As all values were below 
the RAGs by a larger amount than the potential inhomogeneity in the samples, the 
usability of the data is not affected. Calculation of the RPOs was not required for COCs 
in the shallow zone or overburden. 

B1 .4.3 Field Split Samples 

Split samples were collected to provide a relative measure of the degree of variability in 
the sampling, sample handling, and analytical techniques used by commercial 
laboratories. The field main and split samples are evaluated by computing the RPO of 
the split samples for each COC to determine the usability of the verification data. The 
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program duplicate 
sample comparison methodology, USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review (EPA 1994 ), is used as an initial 
test of the data from the splits. Only analytes that had values above five times the 
TOLs or contract required detection limit for both the main and split sample were 
compared. 

Based on these criteria, calculation of the RPO was required for deep zone field 
duplicate sample B14LJ4 for cesium-137, cobalt-60, europium-152, and europium-154. 
These RPOs were greater than the control limit of 30%. Field QA/QC sample results 
tend to suggest a limited degree of heterogeneity. Variance analysis (Appendix C) 
indicates that the number of samples taken is sufficient for site verification. The use of 
statistical values described in Section 5.0 is used to compensate for COC variance at 
the site and ensure that decisions are made within acceptable error tolerance. As all 
values were below the RAGs by a larger amount than the potential nonhomogeneity in 
the samples, the usability of the data is not affected. As was the case for the field 
duplicates, calculation of the ROPs were not required for COCs in the shallow zone or 
overburden. 

B1 .4.4 Regulator Split Samples 

In addition to the field split samples described above, EPA split samples were collected 
for the 116-F-2 site. 

The 116-F-2 site had EPA splits for B14RJ1, B14RJ3, B14RJ5, and, B14RJ7. They 
were EPA02-1, EPA02-2, EPA02-3, and, EPA02-4, respectively. 
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The EPA Contract Laboratory Program duplicate sample comparison methodology, 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review (EPA 1994 ), is used as an initial test of the data from the splits. Three criteria 
are described in these guidelines: 

1. If both main and split results are below detection, no further analysis is required. 

2. If both main and split results are greater than five times the TDL, the RPO was 
computed . This RPO is compared to +/-35%. 

3. If either the main or split result is greater than five times the TDL, then the difference 
is computed . This difference is compared to two times the TDL. 

Based on the criteria above, calculation of the RPDs for the regulator splits was not 
required. 

81.5 SUITABILITY OF DATA 

The conclusion of the DOA is that the data are of the right type, quality, and quantity to 
support the intended use. Detection limits, precision, accuracy, and SDG completeness 
were analyzed to determine if any analytical results should be rejected as a result of 
QA/QC deficiencies. All COG analytical data were found to be acceptable for decision­
making purposes, and the raw data are acceptable for calculating the required statistical 
values. · 
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Dose Conversion Factor (and Related) Parameter Swnmary 
File: HEAST 2001 Morbidity 

0 
Menu Parameter 

B- 1 
B-1 

1 Dose conversion factors for inhal ation, mrem/pCi: 
3 C-14 

B-1 ' Co-60 
B-1 'Cs-137+D 
B-1 l Eu - 152 
B-1 l E\l-154 
B-1 1 Gd-152 

D-1 
D-1 

3 Dose conversion factors for ingestion, mrem/pCi: 
3 C-14 

D-1 
D-1 
D-1 
D-1 
D- 1 

1 Co-60 
1 Cs-137+D 
l Eu-152 
1 Eu-154 
1 Gd-152 

D-34 1 Food 
D-34 3 C-14 
D-34 3 C-14 
D-34 3 C-14 
D-34 

transfer factors: 

D-34 Co- 60 
D-34 3 Co-60 
D-34 3 Co-60 
D-34 l 

D-34 3 

D-34 l 

D-34 l 

D-34 ' 

Cs-137+D 
Cs-137+D 
Cs-137+D 

D-3 4 3 Eu-152 
D-34 3 Eu-152 
D-34 3 Eu- 152 
D-34 3 

D-34 3 Eu-154 
D-3 4 l Eu-154 
D-34 3 Eu-154 
D-34 3 

D-34 3 Gd-152 
D-34 3 Gd-152 
D-34 3 Gd-152 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi / kg) / (pCi / dl 
milk/ livestock-intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi / kg) / (pCi/d) 
milk/livestock-intake ratio, (pCi / L) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk / livestock-intake ratio, (pCi/L) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi / kg) /( pCi /d) 
milk/livestock-intake ratio, (pCi/L) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio , (pCi/kg) / (pCi/d) 
milk/livestock-intake ratio, (pCi/ L ) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock - intake ratio, (pCi/kg) / (pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-5 l Bioaccumulation factors , fresh water, L/kg: 
D-5 ' C-14 fish 
D-5 ' C- 14 crustacea and mollusks 
D-5 
D-5 l Co-60 fish 
D-5 l Co-60 crustacea and mollusks 
D-5 
D-5 l Cs-137+D fish 
D- 5 l Cs-137+D crustacea and mollusks 
D-5 

Current 
•3 Value Default 

Parameter 
Name 

3 2.090E-06 3 2.090E-06 3 DCF2( 1) 
3 2.190E-04 3 2.190E-04 3 DCF2( 2) 
3 3 . 190E-05 3 3.190E-05 3 DCF2( 3) 
3 2.210E-04 3 2.210E-04 3 DCF2( 4) 
3 2.860E-04 3 2 . 860E-04 3 DCF2( 6) 
3 2.430E-01 3 2 . 430E-01 3 DCF2( 7) 

l 2.090E-06 ' 2.090E-06 ' DCF3( 1) 
l 2.690E-05 l 2 . 690E-05 l DCF3 ( 2) 
l 5.000E-05 l 5.000E-05 ' DCF3 ( 3) 
l 6.480E-06 l 6 . 480E-0 6 ' DCF3( 4) 
l 9.550E-06 ' 9.550E-06 ' DCF3( 6) 
l l . 610E-04 l 1.610E-04 l DCF3( 7) 

l 5.SOOE+OO l 5.500E+OO l RTF( 1, 1) 
l 3.lOOE-02 l 3.lOOE-02 l RTF( 1, 2 ) 
l 1.200E-02 l l.200E-02 ' RTF( 1, 3) 

l 8.000E-02 l 8 . 000E-02 l RTF( 2, 1) 
l 2.000E-02 l 2 . 000E-02 l RTF( 2, 2) 
l 2.000E-03 ' 2.000E-03 l RTF( 2, 3) 

' 4 . 000E-02 l 4.000E-02 l RTF( 3,1) 

' 3.000E-02 l 3.000E-02 l RTF( 3, 2) 

' 8.000E-03 l 8.000E-03 l RTF( 3, 3) 

l 2.SOOE-03 l 2.SOOE-03 l RTF( 4,1) 
l 2.000E-03 l 2.000E-03 l RTF( 4, 2) 
l 2.000E-05 l 2.000E-05 l RTF( 4, 3) 

l 2.SOOE-03 l 2.SOOE-03 ' RTF( 6, 1) 
l 2.000E-03 l 2.000E-03 l RTF( 6, 2) 
l 2.000E-05 ' 2.000E-05 RTF( 6, 3) 

l 2.SOOE-03 l 2.SOOE-03 l RTF( 7, 1) 
l 2.000E-03 ' 2.000E-03 l RTF( 7,2) 
l 2.000E-05 ' 2.000E-05 l RTF( 7, 3) 

l 5.000E+04 ' 5.000E+04 l BIOFAC( 1, 1) 
l 9.100E+03 l 9.100E+03 l BIOFAC( 1,2) 

l 3 . 000E+02 ' 3.000E+02 l BIOFAC( 2,1) 

' 2.000E+02 l 2.000E+02 l BIOFAC( 2,2) 

l 2.000E+03 ' 2.000E+03 BIOFAC( 3, 1) 
l 1 . 000E+02 l 1.000E+02 l BIOFAC( 3, 2) 
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: HEAST 2001 Morbidity 

Parameter 
Current 

Value Default 
Parameter 

Name 

D-5 3 Eu-152 fish 3 5.000E+Ol ' 5.000E+Ol ' BIOFAC( 4,1) 
D-5 ' Eu-152 crustacea and mollusks 3 1.000E+03 ' l.OOOE+03 3 BIOFAC( 4,2) 

•D- 5 
D-5 3 Eu-154 fish ' 5 . 000E+Ol ' 5.000E+Ol ' BIOFAC( 6,1) 
D-5 3 Eu-154 crustacea and mollusks 3 l . OOOE+03 ' l . OOOE+03 3 BIOFAC( 6 , 2) 
D-5 
D-5 3 Gd-152 fish ' 2 . SOOE+Ol 3 2.SOOE+Ol ' BIOFAC( 7,1) 

-D-5 3 Gd-152 , crustacea and mollusks 3 1.000E+03 3 1.000E+03 3 BIOFAC( 7 , 2 ) 
11111111111111111111111111111111111111111111111111ttttttttttt11111111111111111trt1111111111rfffftt11111111 
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Site-Specific Parameter Summary 
0 

Menu ' Parameter 

ROll ' Area of contaminated zone (m**2) 
ROll ' Thickness of contaminated zone (m) 
ROll ' Length parallel to aquifer fl ow (m) 
ROll J Basic radiation dose limit (mrem/yr) 
ROll J Time since placement of material (yr) 
R011 J Times for calculations (yr) 
R011 J Times for calculations (yr) 
R011 l Times for calculations (yr) 
R011 ' Times for calculations (yr) 
ROll J Times for calculations (yr) 
ROll ' Times for calculations (yr) 
ROll ' Times for calculations (yr) 
ROll ' Times for calculations (yr) 
ROll J Times for calculations (yr) 

R012 l Initial principal radionuclide (pCi/g) : 
R012 J Initial principal radionuclide (pCi/g): 
R012 J Initial principal radionuclide (pCi/g): 
R012 J Initial principal radionuc lide (pCi/g) : 
R012 ' Concentration in groundwater (pCi / L) : 
R012 l Concentration in groundwater (pCi / L) : 
R012 l Concentration in groundwater (pCi/L): 
R012 ' Concentration in groundwater (pCi/L) : 

R013 1 Cover depth (ml 
R013 1 Density of cover material (g/cm**3) 
R013 3 Cover depth erosion rate (m/yr) 
R013 1 Density of contaminated zone (g/cm**3) 
R013 ' Con taminated zon e erosion rate (m/yr) 
R013 'Contaminated zone total porosity 
R013 'Contaminated zone field capacity 

Co-60 
Cs-137 
i::u-152 
Eu-154 
Co-60 
Cs-137 
Eu- 152 
Eu-154 

R013 1 Contaminated zone hydraulic conductivity (m/yr) 
R013 ' Contaminated zone b parameter 
R013 1 Average annual wind speed (m/sec ) 
R013 1 Humidity in air (g/m**3) 
R013 1 Evapotranspiration coefficient 
R013 1 Precipitation (m/yr) 
R013 1 Irrigation (m/yr) 
R013 1 Irrigation mode 
R013 1 Runoff coefficient 
R013 1 Watershed area for n earby s tream or pond (m**2) 
R013 1 Accuracy for water/soil computations 

R014 'Density of saturated zone (g /cm**3) 
R014 1 Saturated zone total porosity 
R014 ' Saturated zone effective porosity 
R014 ' Saturated zone field capacity 
R014 1 Saturated zone hydraulic conductivity (m/ yr) 
R014 ' Saturated zone hydraulic gradient 
R014 ' Saturated zone b parameter 
R014 'Water table drop rate (m/yr ) 

' User ' 
... ~I?IJU~ .... Default 

J 1. 53 5E+04 J l .OO OE+04 J 

J 4.600E+OO ' 2.000E+OO ' J 7.500E+Ol ' l.OOOE+02 ' J l.500E+Ol ' 2.500E+Ol ' J O.OOOE+OO ' 0.000E+OO J 

l l.OOOE+OO J l.OOOE+OO l 

' 3 . 000E+OO J 3.000E+OO J 

' 7.300E+OO l l.OOOE+Ol J 

J l . 600E+Ol J 3 . 000E+Ol J 

' 3.000E+Ol J l.OOOE+02 l 

' 4.300E+Ol J 3.000E+02 l 

J l.OOOE+02 J l.OOOE+03 l 

l 3.000E+02 ' O.OOOE+OO J 

' l.OOOE+03 ' 0.000E+OO l 

J 4.590E-02 ' O. OOOE+OO J 

J 2.620E-01 J O.OOOE+OO J 

J 4 .130E-01 ' 0 . 000E+OO J 

J 1. 310E-01 ' O.OOOE+OO J 

' n ot used ' O.OOOE+OO l 

l not used J 0.000E+OO J 

' not used l O.OOOE+OO l 

l not used l O.OOOE+OO l 

' O.OOOE+OO 1 O.OOOE+OO .1 

'not used 1 l . 500E+OO 3 

1 not used 1 l.OOOE-03 ' 
1 l.600E+OO 1 l.500E+00 1 

3 l.OOOE-03 1 l.OOOE-03 3 

1 4.000E-01 1 4.000E-01 1 

3 l.500E-01 1 2 .000E-01 1 

1 2.500E+02 1 l.OOOE+Ol 3 

3 4.050E+OO ' 5.300E+OO 3 

1 3.400E+OO ' 2.000E+O O 3 

1 not used ' 8 . 000E+OO 3 

' 9. lOOE-01 ' 5.000E-01 ' 
' 1.600E-01 ' l . OOOE+OO ' 
' 7.600E-01 ' 2.000E-01 ' 
3 overhead 3 overhead 
3 2.000E-01 ' 2.000 E-01 ' 
3 1.000E+06 3 l.OOOE+06 ' 
3 l . OOOE-03 1 l.OOOE-03 ' 

3 1.600E+OO 3 l.500E+OO ' 
3 4.000E-01 ' 4.000E- 01 3 

3 2.500E-01 3 2.000E-01 3 

3 l.500E-01 1 2.000E-01 1 

3 5.530E+03 1 l.000E+02 3 

3 l .250E-03 1 2.000E-02 1 

3 4 . 050E+OO ' 5.300E+OO ' 
3 1.000E-03 1 l.OOOE-03 1 

C-6 

CVP-2001 -00005 
Rev. 0 

Used by RESRAD Parameter 
Name different from user 

3 AREA 
'THICKO 
3 LCZPAQ 
1 BRDL 
1 TI 
3 T( 2) 
3 T( 3) 
3 T( 4) 
1 T( 5) 
' T( 6) 
3 T( 7) 
3 T( 8) 
1 T( 9) 
' T(lO) 

3 Sl ( 2) 
3 Sl ( 3) 
' Sl( 4) 
' Sl ( 6) 
3 Wl ( 2) 
3 Wl ( 3) 
3 Wl ( 4) 
3 Wl ( 6) 

' COVERO 
3 DENSCV 
J vcv 
3 DENSCZ 
'vcz 
3 TPCZ 
3 FCCZ 
3 HCCZ 
3 BCZ 
3 WIND 
1 HUMID 
3 EVAPTR 
3 PRECIP 
3 RI 
' !DITCH 
3 RUNOFF 
3 WAREA 
3 EPS 

3 DENSAQ 
1 TPSZ 
3 EPSZ 
3 FCSZ 
3 HCSZ 
3 HGWT 
3 BSZ 
' VWT 
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0 

Summary: 116-F-2 Trench Shallow zone File: 116-F-2 Trench Shallow Zone.RAD 

Site-Specific Parameter Summary (continued) 

R014 3 Well pump intake depth (m below water table) 
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 
R014 3 Well pumping rate (m**3/yr) 

R015 3 Number of unsaturated zone strata 
ROlS 3 Unsat. zone 1 , thickness (m) 
R015 J Unsat. zone 1, soil density (g/cm**3) 
ROlS J Unsat. zone 1, total porosity 

1 User 3 1 

_Input 

3 4.600E+OO 3 l.OOOE+Ol 1 

3 ND 3 ND ' 
3 2.SOOE+02 3 2.SOOE+02 ' 
J J 

3 1 ' 1 

-ROlS J Unsat . zone 1, effective porosity 

1 7.400E+OO 3 4.000E+OO 3 

3 1 .600E+O O 1 1.SOOE+OO 1 

1 4 . 000E-01 1 4.000E-01 3 

1 2.SOOE-01 3 2.000 E-01 3 

1 l . SOOE-01 1 2.000E-01 3 

1 4.0SOE+OO 1 5.300E+00 3 

3 2.500E+02 1 l.OOOE+Ol 3 

R015 J Unsat . zone 1, field capacity 
R015 J Unsat. zone 1 , soil-specific b parameter 
ROlS J Unsat. zone 1, hydraulic conductivity 

R016 3 Distribution coefficients for Co-60 
R016 3 Contaminated zone (cm**3 /g ) 
R016 3 Unsaturated zone 1 (cm**3 /g ) 
R016 3 Saturated zone (cm**3 /g ) 
R016 3 Leach rate (/yr) 
R016 3 Solubility constant 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3 /g ) 
Unsaturated zon e 1 (cm**3 /g ) 
Saturated zone (cm**3 / g) 
Leach rate ( / yr) 
Solubility con stant 

R016 3 Distribut ion coefficients for Eu-152 
R016 3 Contaminated zone (cm**3 /g ) 
R016 3 Unsaturated zone 1 (cm**3/g) 
R016 3 Saturated zone (cm**3 /g ) 
R016 3 Leach rate (/yr) 
R016 3 Solubility constant 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

Distribution coefficients for Eu-154 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3 / g) 
Leach rate (/yr) 
Solubility constant 

(m/yr) 

R016 
R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

Distribution coefficients for daughter C-14 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

3 5.000E+Ol 1 l.OOOE+03 3 

3 5.000E+Ol 1 l.OOOE+03 ' 
1 5.000E+Ol 1 l.OOOE+03 3 

3 0.000E+OO 1 O.OOOE+OO 3 

3 O.OOOE+OO 1 O.OOOE+OO 1 

3 5.000E+Ol • 
3 5 . 000E+Ol 1 

1 5.000E+Ol 1 

3 O. OOOE+OO ' 
J O.OOOE+OO l 

1.000E+03 1 

1.000E+03 > 

1.000E+03 1 

O.OOOE+OO 3 

O.OOOE+OO 3 

1 2.000E+02 3 -1.000E+OO 3 

1 2.000E+02 3 -1 . 000E+OO 1 

1 2.000E+02 1 -1.000E+OO 3 

3 O.OOOE+OO 1 O.OOOE+OO 3 

3 0.000E+OO 1 0.000E+OO • 

2.000E+02 
3 2.000E+02 
3 2.000E+02 
3 O.OOOE+OO 
3 O.OOOE+OO 

1 -1.000E+OO 3 

1 - 1.000E+OO 3 

1 -1.000E+OO 3 

1 O.OOOE+OO 1 

' 0.000E+OO > 

1 2.000E+02 3 0.000E+OO 1 

' 2.000E+02 ' 0 . 000E+OO ' 
3 2.000E+02 1 0 . 000E+OO 1 

3 O. OOOE+OO 1 O. OOOE+OO 1 

3 0.000E+OO 3 0 . 000E+OO 1 

C-7 

2.166E-04 
not u sed 

2.166E- 04 
n o t used 

5.426E-05 
not used 

5.426E-05 
not used 

S .426E-05 
not used 

CVP-2001 -00005 
Rev. O 

Parameter 
3 Name 
~ 
3 DWIBWT 
3 MODEL 
J uw 
3 

3 NS 
3 H(l) 
3 DENSUZ ( 1) 
' TPUZ(l) 
3 EPUZ (1) 
3 FCUZ (1) 
1 BUZ(l) 
3 HCUZ(l) 
J 

J 

3 DCNUCC( 2) 
1 DCNUCU( 2, 1) 
3 DCNUCS( 2) 
3 ALEACH( 2) 
3 SOLUBK( 2) 
J 

J 

1 DCNUCC( 3) 
3 DCNUCU( 3,1) 
3 DCNUCS( 3) 
1 ALEACH( 3) 
1 SOLUBK( 3) 
l 

l 

l DCNUCC( 4) 
' DCNUCU ( 4 , 1) 
3 DCNUCS( 4) 
1 ALEACH( 4) 
' SOLUBK( 4) 
J 

l 

3 DCNUCC( 6) 
' DCNUCU( 6,1) 
' DCNUCS( 6) 
1 ALEACH( 6) 
3 SOLUBK( 6) 
l 

3 DCNUCC( 1) 
3 DCNUCU( 1,1) 
' DCNUCS( 1) 
3 ALEACH( 1) 
3 SOLUBK( 1) 
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Swnmary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Site-Specific Parameter Summary (continued) 

CVP-2001 -00005 
Rev. 0 

0 
Menu 3 Parameter 

User 
.. !n.pu; 

Used by RESRAD 
Default ' ... (!f. different from user 

Parameter 
Name 

R016 3 Distribution coefficients for daughter Gd-152 
R016 3 Contaminated zone (cm**3/g) 
R016 3 Unsaturated zone 1 (cm**3/g) 
R016 3 Saturated zone (cm**3/g) 
R016 3 Leach rate ( / yr) 
R016 ' Solubi l ity constant 

R017 3 Inhalation rate (m**3 / yr) 
R017 3 Mass loading for inhalation (g/m**3) 
R017 l Exposure duration 
R017 3 Shielding factor, inhalation 
R017 3 Shielding factor, external gamma 
R017 J Fraction of time spent indoors 
R017 3 Fraction of time spent outdoors (on site) 
R017 J Shape factor flag, external gamma 
R017 l Radii of shape factor array (used if FS = -1): 
R017 J Outer annular radius (m ) , ring 1: 
R017 l Outer annular radius (m), ring 2: 
R017 3 Outer annular radius ( rn ) ' rin g 3: 
R017 J Outer annular radius (m), ring 4: 
R017 3 Outer annular radius (m), r i ng 5: 
R017 3 Outer annular radius (m), ring 6: 
R017 3 Outer annular radius (m), ring 7: 
R017 l Outer annular radius (m) , ring 8: 
R017 J Outer annular radius (m), ring 9: 
R017 J Outer annular radius (m), ring 10: 
R017 J Outer annular radius (m), r i ng 11: 
R0 17 3 Outer annular radius (m), ring 12: 

R017 3 Fractions of annular areas within AREA: 
R017 l Ring 1 
R0 17 J Ring 2 
R017 3 Ring 3 
R0 17 l Ring 4 
R0 17 l Ring 5 
R0 17 3 Rin g 6 
R017 l Ring 7 
R017 3 Ring 8 
R017 3 Ring 9 
R017 3 Ring 10 
R0 17 l Ring 11 
R017 3 Ring 12 

R018 3 Fruits, vegetables and grain consumpt i on (kg / yr) 
R0 18 3 Leafy vegetable consumption (kg/yr ) 
R0 18 3 Milk consumption (L/yr) 
R0 18 3 Meat and poultry c onsumption (kg/yr) 
R0 18 3 F i sh consumption (kg / yr) 
R0 18 ' Other seafood consumption (kg/yr) 
R0 18 3 Soil ingestion rate (g/yr) 
R018 3 Drinking water intake (L/yr) 

3 -1.000E+OO 3 -1.000E+OO 3 

1 -1.000E+OO 3 -1.000E+OO 3 

3 -1.000E+OO 3 -1.000E+OO 3 

3 0.000E+OO 3 O.OOOE+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 7.300E+03 3 8 . 400E+03 3 

3 l.OOOE-04 3 l.OOOE-04 3 

3 3.000E+Ol 3 3 . 000E+Ol 3 

3 4.000E-01 l 4.000E-01 3 

3 8.000E-01 l 7.000E-01 J 

3 6.000E-01 J 5.000E-01 J 

J 2.000E-01 J 2 . SOOE-01 3 

l 1.000E+OO J 1.000E+OO J 

3 not used J 5.000E+Ol 3 

J not used 3 7. 071E+Ol l 

J not used 3 O.OOOE+OO J 

J not used 3 O.OOOE+OO J 

l not used J O.OOOE+OO J 

3 not used 3 O.OOOE+OO J 

3 not used 3 O.OOOE+OO J 

l not used J 0 . 000E+OO J 

3 not used 3 O. OOOE+OO J 

3 not used J O.OOOE+OO l 

3 not used J 0 . 000E+OO 3 

3 not used J 0.000E+OO J 

3 not used J 1.000E+OO l 

3 not used J 2.732E-01 J 

3 not used J O.OOOE+OO 3 

3 not used J O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

J not used J O.OOOE+OO J 

3 not used 3 O. OOOE+OO J 

3 not used J O.OOOE+OO 3 

J not used 3 O.OOOE+OO J 

not used 3 O.OOOE+OO 3 

not u sed J O. OOOE+OO J 

J not used 3 O.OOOE+OO J 

3 1.100E+02 3 1.600E+02 3 

3 2 . 700E+OO 3 1.400E+Ol 3 

1 1. OOOE+02 1 •9. 200E+Ol 3 

1 3.600E+Ol 1 6.300E+Ol 3 

3 l .970E+Ol 3 5.400E+OO 3 

3 9.000E-01 3 9 . 000E-01 3 

l 7.300E+O l 3 3.650E+Ol 3 

3 7.300E+02 3 5.100E+02 3 

C-8 

>0 

8.249E+02 
8.249E+02 
8 . 249E+02 
1.316E-05 
not used 

shows circular AREA. 

3 DCNUCC( 7) 
3 DCNUCU( 7,1) 
3 DCNUCS( 7) 
3 ALEACH( 7) 
3 SOLUBK( 7) 

3 INHALR 
3 MLINH 
3 ED 
3 SHF3 
3 SHFl 
3 FIND 
3 FOTD 
3 FS 

3 RAD_SHAPE( 1) 
3 RAD_SHAPE ( 2) 
' RAD_SHAPE ( 3) 
'RAD_SHAPE( 4) 
3 RAD_SHAPE ( 5) 
'RAD_SHAPE( 6) 
3 RAD_SHAPE ( 7) 
3 RAD_SHAPE ( 8) 
' · RAD_SHAPE ( 9) 
3 RAD_SHAPE(lO) 
3 RAD_SHAPE ( 11) 
3 RAD_SHAPE(12) 

3 FRACA( 1) 
3 FRACA( 2) 
3 FRACA( 3) 
3 FRACA( 4) 
3 FRACA( 5) 
3 FRACA( 6) 
'FRACA( 7) 
3 FRACA( 8) 
3 FRACA( 9) 
' FRACA(lO) 
1 FRACA(ll) 
3 FRACA(l2) 

1 DIET(l) 
3 DIET(2) 
3 DIET(3) 
1 DIET(4) 
1 DIET(5) 
3 DIET(6) 
3 SOIL 
3 DWI 
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Site-Specific Parameter Summary (continued) 

CVP-2001 -00005 
Rev. 0 

0 
Menu J Parameter 

User 
. Inp\l~ 

Used by RESRAD 
Default 3 (If different from user 

Parameter 
Name 

R018 l Contamination fraction of drinking water 
R018 l Contamination fraction of household water 
R018 l Contamination fraction of livestock water 
.l018 l Contamination fraction of irrigation water 
R018 l Contamination fraction of aquatic food 
R018 l Contamination fraction of plant food 
R018 l Contamination fraction of meat 
R018 l Contamination fraction of milk 

R019 3 Livestock fodder intake for meat (kg / day) 
R019 3 Livestock fodder intake for milk (kg / day) 
R019 3 Livestock water intake for meat (L/day) 
R019 3 Livestock water intake f o r milk (L/day) 
R019 3 Livestock soil intake (kg /day) 
R019 3 Mass loading for foliar deposition (g/m**3) 
R019 3 Depth ·of soil mixing layer (m) 
R019 3 Depth of roots (m) 
R019 3 Drinking water fraction from ground water 
R019 3 Household wa~er fraction from ground water 
R019 3 Livestock water fraction from ground water 
R019 3 Irrigation fraction from ground water 

Rl9B 3 Wet weight crop yield for Non-Leafy (kg / m**2) 
Rl9B 3 Wet weight crop yield for Leafy (kg/m**2) 
Rl9B' Wet weight crop yield for Fodder (kg /m**2) 
Rl9B 3 Growin g Season f or' Non -Leafy (years) 
Rl9B 3 Growi ng Season for Leafy (years) 
Rl 9B 3 Growing Season for Fodder (years) 
R19B 3 Translocation Factor for Non- Leafy 
Rl 9B 3 Translocation Factor for Leafy 
Rl9B 3 Translocation Factor for Fodder 
Rl9B 3 Dry Foliar Interception Fraction for Non-Leafy 
Rl9B 3 Dry Foliar Interception Fraction for Leafy 
R19B 3 Dry Foliar Interception Fraction f or Fodder 
Rl9B 3 Wet Foliar Interception Fraction for Non-Leafy 
Rl 9B 3 Wet Foliar Int erception Fraction for Leafy 
Rl9B' Wet Foliar Interception Fraction for Fodder 
Rl9B' Weathering Removal Constant for Vegetation 

Cl4 
Cl4 
C14 
C14 
Cl 4 
Cl4 
C14 
C1 4 
Cl 4 
Cl4 

3 C-12 concentration in water (g /cm**3) 
3 C-12 concentration in contaminated soil (g /g ) 
3 Fraction of vegetation carbon from soil 
3 Fraction of vegetation carbon from air 
3 C-14 evasion layer thickness in soil (m) 
3 C-14 evasion flux rate from soil (1 /sec) 
3 C-12 evasi on flux rate from soil (1/sec) 
3 Fraction of grain in beef cattle feed 
3 Fraction of gra i n in milk cow feed 
3 DCF correction facto r for gaseous f orms of Cl4 

3 1.000E+OO 3 1 . 000E+OO 3 

l not used 3 l . OOOE+OO l 

l 1.000E+OO l l . OOOE+OO l 

3 1.000E+OO l 1 . 000E+OO l 

l 5 . 000E-01 l 5.000E-01 3 

' - 1 '-1 
'-1 '-1 
'-1 '-1 

3 6.BOOE+Ol l 6.BOOE+Ol l 
3 5 . 500E+Ol 3 5.SOOE+Ol 3 

3 5.000E+Ol 3 5.000E+Ol 3 

3 l.600E+02 3 l.600E+02 l 
3 5.000E-01 3 5.000E-01 l 
3 l.OOOE-04 3 l.OOOE-04 3 

3 l.SOOE- 01 3 1.SOOE-01 3 

3 9.000E-01 3 9.000E-01 3 

l l.OOOE+OO l 1.000E+OO 3 

3 n o t u sed 3 1.000E+OO 3 

3 l.OOOE+OO 3 l.OOOE+OO 3 

3 l.OOOE+OO 3 l.OOOE+OO 3 

3 7.000E-01 3 7.000E-01 3 

3 1.SOOE+OO 3 l . 500E+OO ' 
3 l.lOOE+OO 3 l.lOOE+OO 3 

3 1.700E-01 l l.700E- 01 3 

3 2.SOOE-01 3 2.SOOE-01 3 

3 8.000E-02 3 8 . 000E-02 3 

3 l.OOOE- 01 3 l . OOOE-01 3 

3 l.OOOE+OO 3 1 .000E+OO ' 
3 l . OOOE+OO 3 l.OOOE+OO 3 

3 2.SOOE-01 3 2 . SOOE-01 3 

3 2.SOOE-01 3 2 . SOOE-01 ' 
3 2.SOOE-01 ' 2 . SOOE-01 ' 
3 2.SOOE-01 3 2.SOOE-01 3 

3 2.SOOE-01 3 2 . SOOE-01 3 

3 2 . SOOE-01 3 2.SOOE-01 3 

3 2.000E+Ol 3 2.000E+Ol l 

3 2 . 000E-05 3 2.000E-05 l 
3 3 . 000E-02 3 3.000E-02 3 

3 2.000E-02 3 2.000E-02 3 

3 9.BOOE-01 3 9.BOOE-01 , 
3 3.000E-01 3 3.000E-01 3 

3 7.000E-07 3 7.000E-07 3 

3 l.OOOE-10 3 l.OOOE-10 3 

3 8.000E-01 3 8.000E-01 3 

3 2.000E-01 3 2 . 000E-01 l 
3 8.894E+Ol ' 8.89 4E+Ol 3 

STOR 3 Storage times of contaminated foodstuffs (days): 3 

C-9 

O.SOOE+OO 
0.768E+OO 
0.768E+OO 

l FDW 
l FHHW 
l FLW 
l FIRW 
3 FR9 
3 FPLANT 
l FMEAT 
l FMILK 

3 LFI5 
3 LFI6 
3 LWI5 
3 LWI 6 
l LSI 
l MLFD 
l DM 
3 DROOT 
3 FGWDW 
l FGWHH 
3 FGWLW 
l FGWIR 

3 YV(l) 
3 YV(2). 
3 YV(3) 
' TE(l) 
l TE( 2 ) 
3 TE( 3 ) 
3 TIV(l) 
3 TIV(2) 
3 TIV(3) 
3 RDRY(l) 
3 RDRY(2) 
3 RDRY(3) 
3 RWET(l) 
3 RWET(2) 
3 RWET(3) 
l WLAM . 

3 Cl2WTR 
3 Cl2CZ 
3 CSOIL 
l CAIR 
l DMC 
l EVSN 
l REVSN 
' AVFG4 
l AVFG5 
3 C02F 
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0 

Summary : 116- F- 2 Trench Shallow zone File: 116-F-2 Trench Shallow Zone.RAD 

Si te-Specific Parameter Summary (continued) 

Menu 3 

STOR' 
STOR' 
STOR ' 
STOR' 
STOR ' 
STOR' 
STOR ' 
STOR ' 
STOR' 

Parameter 

Fruits , n on - leafy vegetables, and grain 
Leafy vegetabl es 
Milk 
Meat and poultry 
Fi s h 
Crustacea and mollusks 
Well water 
Surface water 
Lives t ock fodder 

R021 ' Thickness of building f oundation (ml 
R021 ' Bulk density o f building foundation (g /cm**3) 
R021 ' Tota l poros ity of the cover material 
R021 ' Tota l porosity of the building foundation 
R021 'Volumetric water content o f the cover material 
R021 'Volumetric water content o f the foundati on 
R021 ' Diffusion coeff i cient for radon gas (m/sec ): 
R021 ' in cover material 
R021 ' in foundation mate rial 
R021 ' in contaminated zone soil 
R021 ' Radon vertical dimension o f m1x1ng (m) 
R021 'Ave rage building air exchange rate (1 / hr) 
R021 ' Height of the building (room) (ml 
R021 ' Building interior area factor 
R021 ' Building depth below ground surface (m) 
R021 ' Emanating p ower of Rn-222 gas 
R021 ' Emanating power of Rn-220 gas 

' User ' ' Used by RESRAD 
...... !"P"~ ..... Default '(If different from user 

' 1.400E+Ol ' l.400E+Ol ' 
' 1.000E+OO ' 1 . 000E+OO ' 
' 1 .000E+OO ' l.OOOE+OO ' 
' 2.000E+Ol ' 2.000E+Ol ' 
' 7.000E+OO ' 7 . 000E+OO ' 
' 7 . 000E+OO ' 7.000E+OO ' 
' 1.000E+OO ' 1 .000E+OO ' 
' 1.000E+OO ' 1 .000E+OO ' 
' 4.500E+Ol ' 4.500E+Ol ' 

' not used ' l . 500E-01 ' 
' not u sed ' 2.400E+OO ' 
' not used , 4 . 000E-01 ' , n o t used ' 1. 000E-01 ' , not used ' 5 . 000E-02 ' 
' n o t used ' 3.000E-02 ' 
' not u sed ' 2.000E-06 , 

' not used ' 3.000E-07 ' 
' not us ed ' 2.000E-06 ' 
' not used ' 2.000E+OO ' , not used ' 5.000E-01 ' 
' not use d ' 2.500E+OO ' 
' not used ' O.OOOE+OO ' , n ot used 3 -1.000E+OO ' 
' not used ' 2.500E-01 ' 
' not used , l. 500E-01 ' 

Parameter 
Name 

3 STOR_T(l) 
' STOR_T(2) 
' STOR_T(3) 
' STOR_T(4) 
' STOR_T(5) 
' STOR_T(6) 
' STOR_T( 7 ) 
' STOR_T(8) 
3 STOR_T(9) 

' FLOORl 
'DENSFL 
'TPCV 
' TPFL 
' PH20CV 
' PH20FL 

' DIFCV 
' DIFFL 
' DIFCZ 
'HMIX 
'REXG 
' HRM 
3 FAI 
'DMFL 
' EMANA(l) 
' EMANA(2 ) 

TITL 'Number of graphical time points 32 'NPTS 
TITL' Maximum number of integration points for dose 17 ' LYMAX 
TITL' Maximum number of integrat ion po ints for risk 257 ' KYMAX 
ffffftfffffffffffff fffffffff fff ff fffffffffffffff fff ffffftffffffffffftffffffffffft fffffffffffffffffffffffffffffffftfffff ffff fffff 

Summary of Pathway Selections 

User Selection 

1 external gamma active 
2 inhalation (w/o radon)' active 
3 plant ingest i on active 
4 meat inges tion active 
5 milk ingestion active 
6 aquatic foods active 
7 drinking water active 
8 soil ingestion active 
9 radon ' suppres sed 
Find peak pathway doses ' active 

fffffffffffffffffffffffffffffftffffffffffffffffffff 

C-10 
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Summary: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Contaminated Zone Dimensions 
~ 

Area: 15352 . 00 square meters 
Thickness: 4.60 meters 

Cover Depth: 0.00 meters 

Co-60 
Cs-137 
Eu-152 
Eu-154 

4.590E-02 
2.620E-01 
4 .130E-01 
1. 3 lOE-01 

Total Dose TDOSE(t), mrem / yr 
Basic Radia t ion Dose Limit= 1.500E+Ol mrem / yr 

T~tal_M~~ture_Sllill_M~~) = Fra~~ion of Basic_Dose Limit Received at 

t (years): O.OOOE+OO 1 . 000E+OO 
TDOSE(t): 3.542E+OO 3 . 332E+OO 

M(t): 2.362E-01 2.221E-01 
OMaximum TDOSE(t): 3.542E+OO mrem/ yr 

3.000E+OO 7.300E+OO 1 . 600E+Ol 
2.956E+OO 2.313E+OO 1 . 468E+OO 
l.971E-01 l.542E-01 9.785E-02 

at t = O.OOOE+OO years 

C-11 

3.000E+Ol 
7.707E-01 
5 .138E-02 

4. 300E+Ol 
4.545E-01 
3.030E-02 

1.000E+02 
7.337E-02 
4.891E-03 

CVP-2001-00005 
Rev. 0 

3.000E+02 
5.959E-04 
3.973E-05 

l . OOOE+03 
4.843E-11 
3. 229E- 12 
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Swnmary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

0 

Radio-~ 
Nuc l ide mrem/yr fract. 
MAAAAA AAAAlUU'J'Ji. i'JUU'JUi. 
Co-60 4.478E-01 0.1264 
Cs-137 5.649E-01 0.1595 
Eu-152 1.811E+OO 0.5111 
Eu-154 6.222E-01 0.1756 
fffffff fffffffff ffffff 
Total 3.446E+OO 0 . 9727 

~ ~ ~ ~ 
mrem/yr fract. 

.ii.AAAJUi.iiJU i'JUU'JUi. 
3 . 975E-07 0.0000 
3.487E-07 0.0000 
3.754E-06 0 . 0000 
l . 521E-06 0.0000 
fffffffff ffffff 
6.021E-06 0.0000 

mrem/yr fract. 
.ii.AAAJUi.iiJU AAiWU\. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract . 
~ .iUiAMl\. 
5.215E-03 0 . 0015 
2.919E-02 0.0082 
3.675E-04 0 . 0001 
1 . 695E-04 0.0000 
fffffffff ffffff 
3.494E-02 0.0099 

mrem/yr fract. 
AAiWiJiAAA i'JUU'JUi. 
3.798E-03 0.0011 
3.457E-02 0.0098 
9.660E-05 0.0000 
4.456E-05 0 . 0000 
fffffffff ffffff 
3.851E-02 0 . 0109 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 
O Water Fi s h Radon Plant Meat 
Radio-~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. 
MAAAAA AAAAlUU'J'Ji. AAiWU\. .ii.AAAJUi.iiJU AAiWU\. 
Co-60 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 

O*Sum of all water independent and dependent 

~ ~ ~ 
mrem/ yr fract. 

AAAAAAAiU\. AAiWU\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 
pathways. 

mrem/ yr fract . 
~ i'JUU'JUi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

C-12 

mrem/yr fract. 
AAiWiJiAAA i'JUU'JUi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

CVP-2001-00005 
Rev. 0 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
.ii.AAAJUi.iiJU MiU\.iUi. 
8.703E-04 0.0002 
2.147E-02 0.0061 
2.553E-06 0.0000 
1.178E-06 0.0000 
fffffffff ffffff 
2.234E-02 0.0063 

Pathways (p) 

Milk 
~ 

mrem / yr fract. 
MAAi\.AiUvi. iVJUi.iUi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Soil 
~ 

mrem/yr fract. 
~ i'JUU'JUi. 
6.756E-05 0.00().) 
7.562E-04 0.0002 
1.523E-04 0.0000 
7 .026E-05 0.0000 
fffffffff ffffff 
1 . 046E-03 O.OOOJ 

All Pathways* 
~ 

mrem/yr fract. 
MAAi\.AiUvi. .iUiAMl\. 
4 . 577E-01 0 . 1292 
6.509E-01 0.1837 
l.811E+OO 0 . 5113 
6.225E-01 0.1757 
fffffffff ffffff 
3 .5 42E+OO 1 . 0000 
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Summary: 116-F-2 Trench Shallow Zone File : 116 - F-2 Trench Shallow Zone . RAD 

0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = l . OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
O Ground 

Radi o-~ 
Nuc l ide mrem/yr fract. 
~ ~ MAil.AA 

-Co-60 3.925E-01 0.1 178 
Cs-137 5 . 519E-01 0.1656 
Eu-152 1.719E+OO 0.5159 
Eu-154 5 . 751E-01 0.1726 
fffffff fffffffff ffffff 

,Total 
0 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/yr f r act. mrem/yr fract. mr em/yr fract. mrem/yr fract. 
AAAAAAAAA ~ ~ ~ ~~ AMAAii.ii.AA ~ 
3.485E-07 0.0000 0.000E+OO 0.0000 4. 572E-03 0.0014 3.329E-03 0.0010 
3.406E-07 0.0000 O.OOOE+OO 0.0000 2. 851E-02 0.0086 3.377E-02 0.0101 
3.563E-06 0.0000 O.OOOE+OO 0.0000 3.488E-04 0.0001 9.170E-05 0.0000 
l . 405E-06 0.0000 O.OOOE+OO 0.0000 1.567E-04 0.0000 4 .119E-05 0.0000 
ttttttttt tiiftf iitifitit iftfft ttttttttt ttttif iftfftftf ftitii 
5 . 658E-06 0.0000 0.000E+OO 0.0000 3.359E-02 0.0101 3. 723E-02 0. 0112 

CVP-2001 -00005 
Rev. 0 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr fract. 
~Mhll.AA 
7.629E-04 0.0002 
2.098E-02 0.0063 
2.424E-06 0.0000 
1.088E-06 0.0000 
fffffffff ffffff 

mrem/yr fract. 
~~ 
5 . 922E-05 0.0000 
7.388E-04 0 . 0002 
1.446E-04 0.0000 
6 . 493E-05 0 . 0000 
ffffffiff ffffff 

2 . 174E-02 0 . 0065 l.007E-03 0.0003 3.238E+OO 0.9719 

Total Dose Contr i butions TDOSE(i,p,t) for I ndi vidual Radionuclides (i ) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1 . 000E+OO years 

0 
O Water Fish 

Radio -~ ~ 
Nuc l ide mrem/yr fract . mrem/ yr fract. 
iiJUWUi.A AMAAii.ii.AA MAil.AA ~ ~ 
Co - 60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffifff 
Tota l O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

O*Sum of a l l water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

mrem/ yr fract. 
~ ~ 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ffffiffff ffffff 
O.OOOE+OO 0.0000 
pathways . 

mrem/yr fract. 
~~ 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

C-13 

mrem/yr fract. 
~ ~ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O. OOOE+OO 0.0000 
fffffffff fffffi 
0 . 000E+OO 0.0000 

Milk All Pathways• 
~ ~ 

mrem/yr fract. 
~ AAAAAA 
O.OOOE+OO 0.0000 
0 . 000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/ yr fract . 
~ iU'Ji.ii.AA 
4 . 012E-01 0 . 1204 
6.359E-01 0.1909 
l.719E+OO 0.5160 
5.753E-01 0. 1727 
fffffffff ffffff 
3 .332E+OO 1 .0000 
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0 

Summary : 116-F-2 Tre nch Shallow Zone File : 116-F-2 Trench Shallow Zone . RAD 

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

Water Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide mrem / yr fract. 
i\.AAi>Ji.AA AAAAAAiUUi. jijijljiJ\A 
Co-60 3 . 016E-01 0.1020 
Cs-137 5.268E-01 0.1782 
Eu-152 1.549E+OO 0.5240 
Eu-154 4.912E-01 0.1662 
fffffff fffffffff ffffff 

~ ~ ~ ~ 

Total 
0 

2.868E+OO 0.9704 

mrem/yr 
AAAAAAiUUi. 
2.678E-07 
3 . 251E-07 
3. 211E-06 
l. 200E-06 
fffffffff 
5.004E-06 

fract. 
jijijljiJ\j. 

0.0000 
0.0000 
0 .0000 
0.0000 
ffffff 
0.0000 

mrem/yr fract. 
~ AAA'AAA 
O. OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. mrem/ yr fract. 
~ jijijljiJ\j. AAAAAlUUU\. AAA'AAA 
3.513E-03 0.0012 2.558E- 03 0 . 0009 
2. 721E-02 0.0092 3.223E-02 0.0109 
3 . 144E-04 0.0001 8.263E-05 0.0000 
l . 338E-04 0 . 0000 3.518E-05 0.0000 
fffffffff ffffff fffffffff ffffff 
3 .118E-02 0.0105 3. 491E- 02 0. 0118 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclide s (i) and 
As mrem/ yr and Frac tion of Total Dose At t = 3 .000E+OO years 

O Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio-~ ~ ~ ~ ~ 
Nuclide mrem/ yr fract. mrem/ yr fract. mrem / yr fract. mrem/ yr fract. rnrem / yr fract . 
i\.AAi>Ji.AA AAAAAAiUUi. AAAhlU\. ~ MAMA ~ AAAhlU\. ~ MAMA AAAAAlUUU\. MAMA 
Co-60 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 

O*Sum o f all water independent and dependent pathways . 

C-14 

CVP-2001 -00005 
Rev. 0 

Pathways (p) 

Milk Soil 
~ ~ 

rnrem/yr 
~ 
5.862E-04 
2.002E-02 
2.184E-0 6 
9.297E-07 
fffffffff 
2.061E-02 

fract. 
hlWU\A 
0.0002 
0.0068 
0.0000 
0.0000 
ffffff 
0 . 0070 

Pathways (p) 

Milk 
~ 

rnrern/yr fract . 
AAAAAlUUU\. AAA'AAA 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0 . 0000 

rnrern / yr fract . 
AAAAAlUUU\. AAA'AAA 
4.551E-05 O.OOM 
7 . 0SlE-04 0.0002 
1 .3 03E-04 0.0000 
5.546E-05 0.0000 
fffffffff ffffff 
9.363E-04 0.000.3 

All Pathways * 
~ 

mrern/ yr fract . 
AAAAAlUUU\. hlWU\A 
3 . 083E-01 0.1043 
6.069E-0 1 0.2053 
1.549E+OO 0.5241 
4.914E-01 0 . 1662 
fffffffff ffffff 
2.9 5 6E+OO 1.0000 
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0 

Summary: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone . RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 7.300E+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide mrem/yr fract. 
~ ~ AAAii.M 

~ ~ ~ ~ 

~co-60 1.712E-Ol 0 . 0740 
Cs-137 4.765E-01 0.2060 
Eu-152 1.238E+OO 0.5354 
Eu-154 3.500E-01 0.1513 
ftfffff ffftfffff fffftt 

-Total 2.236E+OO 0.9667 
0 

mrem/ yr fract. 
~ AAAii.M 
l.520E-07 0.0000 
2.941E-07 0.0000 
2.567E-06 0.0000 
8.553E-07 0.0000 
ffffftfff ffffff 
3 . 868E-0 6 0.0000 

mrem/yr fract . 
~ AAAii.M 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff tfffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ ~ 
l .994E-03 0.0009 
2.462E-02 0.0106 
2.513E-04 0.0001 
9.536E-05 0.0000 
fffffffff ffffff 
2.696E-02 0.0117 

mrem/yr fract. 
AAAAhlW'Ji. ~ 
l.452E-03 0.0006 
2.916E-02 0.0126 
6.606E-05 0.0000 
2.507E-05 0.0000 
tffffffff ffffff 
3.070E-02 0.0133 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 7.300E+OO years 

O Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio-~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
~ ~ AAAii.M ~ AAAii.M ~ AAAAAA ~ ~ ~ AAAAAA 
Co-60 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 
Cs-137 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 152 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O. OOO E+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
fffffff ffffftfff ffffff fftffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

. O*Sum of all water independent and dependent pathways . 

C-15 

CVP-2001 -00005 
Rev. a 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAii.M 
3.327E-04 0.0001 
1.811E-02 0.0078 
1 . 746E-06 0.0000 
6.625E-07 0.0000 
fffffffff ttfftf 
l.844E-02 0.0080 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAii.M 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffftffff ffffff 
0 . 000E+OO 0 . 0000 

Soil 
~ 

mrem/yr fract. 
~ AAAAAA 
2.583E-05 0.0000 
6.378E-04 0.0003 
1.041E-04 0.0000 
3.952E-05 0.0000 
tffffffff tfffff 
8.073E-04 0.0003 

All Pathways• 
~ 

mrem/yr fract. 
~AAAAAA 
l . 750E-01 0.0757 
5.490E-01 0.2374 
1.239E+OO 0.5356 
3.501E-01 0.1514 
tftfffftf fffftf 
2.313E+OO 1.0000 
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0 

Summary : 116-F-2 Trench Shallow Zone File : 116-F-2 Trench Shallow Zone . RAD 

Total Dose Contributions TDOSE(i,p,t) f o r Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 1. 600E+Ol years 

Water Independent Pathways (Inhalation exc ludes radon) 
O Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract. 
AAAAAAl\. ~ AAAhlU\. 
Co-60 5.442 E-02 0.03 71 
Cs-137 3.890E-01 0.2650 
Eu-152 7 . 873E-01 0.5364 
Eu-154 1.763E-01 0.1201 
ttttttt tttttfttt ttttft 
Total 1.407E+OO 0.9586 

~ ~ ~ ~ 
mrem/yr fract. 
~ AAAhlUi. 
4.831E-08 0.0000 
2.401E-07 0.0000 
1. 632 E-06 0.0000 
4.308E-07 0.0000 
tfftttttt tftfff 
2 . 351E-06 0.0000 

mrem/ yr fract . 
AAAAAAAi'Ji. AAAhlUi. 
0 . 000E+OO 0 . 0000 
0 . 000E+OO 0 .0000 
0.000E+OO 0 . 0000 
O.OOOE+OO 0 .0000 
fffftffff fffttf 
O.OOOE+OO 0 . 0000 

mrem/yr fract . 
AAAAAAAi'Ji. AMAAii. 
6.339E-04 0.0004 
2.0lOE-02 0.013 7 
l.598E-04 0.0001 
4.803E-05 0.0000 
fffffffff ftttff 
2.094E-02 0.0143 

mrem/yr fract . 
~ AAAhlU\. 
4 .61 6E-04 0.0003 
2.380E-02 0.0162 
4.200E-05 0.0000 
l. 263E-05 0.0000 
ttttttttt fttttt 
2.432E-02 0.0166 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 1.600E+Ol years 

o Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio -~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/ yr fract. mrem/yr fract. mrem/yr fract. 
AAii.AAAA ~ AAAhlU\. ~ AAAhlUi. AAAAAAAi'Ji. AMAAii. ~ AAAAM AMMAAAA AAAlUiJ\. 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 
Eu- 152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0 .0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+O O 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 
ttttttt tttttffft tftftt fttfft ttt tfffff fffffff ff ffffft fffffffff ffffff fffffffff ffftff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent pathways. 

C-16 

CVP-2001 -00005 
Rev. 0 

Pathways (p) 

Milk 
~ 

rnrem/yr 
AMAiUWU\. 
1 . 058E- 04 
1. 478E-02 
1.llOE-06 
3 . 337E- 07 
ftftfftff 
1.489E-02 

fract. 
AAAhlU\. 
0.0001 
0.0101 
0.0000 
0 .0000 
fffftf 
0 .0101 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ iU\AAAA 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
tfftfffff ffffff 
O.OOOE+OO 0.0000 

Soil 
~ 

mrem/yr fract . 
AAiW\MAA JiAii.iiJiA 
8.2 11E-06 0.0003 
5.207E-04 0.0004 
6.622E-05 0.0000 
1.991E-05 0 . 0000 
ffffttfff ffffft 
6.150E-04 0.0004 

All Pathways* 
~ 

mrem/yr fract . 
AAiW\MAA JiAii.iiJiA 
5.563E-02 0.0379 
4.482E- 01 0.3054 
7.876E- 01 0.5366 
1.764E-01 0.1202 
tftfftftf tfffff 
1.468E+OO 1.0000 
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Swnmary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shal l ow Zone.RAD 

0 

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

Water Independent Pathways (Inhalation excludes radon) 
O Ground 
Radio -~ 
Nuclide mrem/yr fract. 
ii.AAii.AAA ~ AAMii.A 
•co-60 8.609E-03 0.0112 
Cs-137 2.806E-0 1 0.3641 
Eu-152 3 . 799E-01 0.4929 
Eu- 154 5.848 E-02 0.0759 
fiffiff iffffffff ffffff 

•Total 7.276E-01 0.9441 
0 

Inhalation Radon Pl ant Meat 
~ ~ ~ ~ 

mrem/yr fract. mrem / yr fract. mrem/ yr fract. mrem/ yr fract . 
~ AAMii.A ~ AAMii.A ~ AAMii.A ~ AAMii.A 
7.642E-09 0.0000 O. OOOE+OO 0.0000 1 .003E- 04 0.0001 7 . 302E-05 0.000 1 
l . 732E-07 0 . 0000 O.OOOE+OO 0 . 0000 1.450E-02 0.0188 l.717E-02 0 . 0223 
7.875E-07 0.0000 O.OOOE+OO 0.0000 7.710E-05 0.0001 2.027E-05 0 . 0000 
1. 429E- 07 0.0000 O.OOOE+OO 0.0000 1 .593E- 05 0.0000 4. 188E-06 0.0000 
ifiiiifif ffffff fffffffff ffffff fifffffff ffffff ffffffiff fififi 
1. lllE-06 0.0000 0 . 000E+OO 0.0000 1.469E-02 0.019 1 1. 727E-02 0.0224 

Pathways (p) 

Milk 
~ 

mrem/ yr fract. 
~ AAMii.A 
1.673E-05 0.0000 
1 . 067E-02 0.0138 
5 . 356E-07 0.00 00 
1.107E-07 0.0000 
fffffffff ffffff 
1 . 068E-02 0.0139 

Total Dose Contributions TDOSE(i , p,t) f o r Individual Radionuclides ( i) and Pa thwa y s (p) 
As mrem / yr and Fraction of To tal Dose At t = 3.00 0E+Ol y ears 

0 
0 Water Fish 
Radio-~ ~ 
Nuclide mrem / yr f ract. mrem/ yr fract. 
ii.AAii.AAA ~ AAMii.A ~ AAMii.A 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
Eu-15 2 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-154 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
fffffff fffffffff fffffi ffiifffff ffffff 
Total O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat Milk 
~ ~ ~ ~ 

mrem/ yr fract. mrem/ yr 
~ AAi'JUlJi. ~ 
O. OOOE+OO 0.0000 O.OOOE+OO 
O.OOOE+OO 0.0000 O. OOOE +OO 
O. OOOE+OO 0.0000 O.OOOE+OO 
O.OOOE+OO 0 . 0000 O. OOOE+OO 
ffififfff ffifff ffffffffi 
O. OOOE+OO 0.0000 O.OOOE+OO 
pathways. 

C-17 

fract . mrem/ yr 
AAi'JUlJi. ~ 
0.0000 O.OOOE+OO 
0.0000 O. OOOE+OO 
0.0000 O.OOOE+OO 
0.0000 O.OOOE+OO 
iffifi fffffffff 
0.0000 O.OOOE+OO 

fract. 
AAAii.AA 
0.0000 
0.0000 
0.0000 
0.0000 
fffiff 
0.0000 

mrem / yr 
~ 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+OO 
fffffffff 
O.OOOE+OO 

fract. 
AAMii.A 
0.0000 
0 . 0000 
0.0000 
0.0000 
ffffif 
0.0000 

Soil 
~ 

mrem/ yr fract. 
~ AAAii.AA 
1.299E-06 0.0000 
3. 756E-04 0.0005 
3.195E- 05 0.0000 
6.603E- 06 0.0000 
fffffffff ffffff 
4.155E- 04 0.0005 

All Pathways• 
~ 

mrem/ yr fract. 
~ AAi'JUlJi. 
8.800E-03 0 . 0114 
3.233E-01 0.4196 
3 . 800E-01 0.4931 
5. 851E-02 0.0759 
fffffffff ffffff 
7 . 707E-01 1.0000 
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0 

Summary: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 4.300E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio -~ 
Nuclide mrem/yr fract. 
AA.i\i\AAA ~ Ai\.i\AAA 
Co-60 l.553E-03 0.0034 
Cs-137 2.072E-01 0.4559 
Eu-152 1.931E-01 0 . 4248 
Eu-154 2 . 099E-02 0.0462 
fffffff fffffffff ffffff 
Total 4.229E-01 0.9304 

~ ~ ~ ~ 
mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 
~ Ai\.i\AAA hl'JWUW'..A Ai\.i\AAA ~ Ai\.i\AAA ~ Ai\.i\AAA 
1. 379E-09 0 . 0000 O.OOOE+OO 0.0000 1.809E-05 0.0000 1. 318E-05 0.0000 
1.279E-07 0 . 0000 O.OOOE+OO 0.0000 l.071E-02 0.0236 l.268E-02 0.0279 
4.003E-07 0.0000 O.OOOE+OO 0.0000 3. 919E-05 0.0001 l.030E-05 0.0000 
5.129E-08 0.0000 O.OOOE+OO 0.0000 5. 719E-06 0.0000 1 . 503E-06 0 . 0000 
fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
5.809E-07 0.0000 0 . 000E+OO 0.0000 l . 077E-02 0 . 0237 1.271E-02 0.0280 

Pathways (p) 

Milk 
~ 

mrem/yr 
AAAAi'JUiJUi. 
3 . 019E-06 
7 . 876E-03 
2 . 723E-07 
3 . 973E-08 
fffffffff 
7.880E-03 

fract. 
Ai\.i\AAA 
0.0000 
0.0173 
0.0000 
0.0000 
ffffff 
0 . 0173 

Total Dose Contr i butions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.300E+Ol years 

0 
0 Water Fish 
Radio-~ ~ 
Nuclide mrem/yr fract . mrem/yr fract . 
AA.i\i\AAA AAAAi'JUiJUi. Ai\.i\AAA AAAAi'JUiJUi. Ai\.i\AAA 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 
Eu -152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Eu-154 0.000E+OO 0.0000 0.000E+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat Milk 
~ ~ ~ ~ 

mrem/yr tract. mrem/yr fract. 
hl'JWUW'..A Ai\.i\AAA AAAAi'JUiJUi. Ai\.i\AAA 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fffffffff ffffff fffffffff ffffff 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
pathways . 

C-18 

mrem/yr 
AAAAAhlU'Ji. 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
fffffffff 
O. OOOE+OO 

fract. 
Ai\.i\AAA 
0.0000 
0 . 0000 
0.0000 
0.0000 
ffffff 
0.0000 

mrem/yr 
~ 
O.OOOE+OO 
0.000E+OO 
O.OOOE+OO 
0.000E+OO 
fffffffff 
O.OOOE+OO 

fract. 
Ai\.i\AAA 
0 . 0000 
0.0000 
0.0000 
0.0000 
ffffff 
0.0000 

Soil 
~ 

mrem/yr fract . 
~ JiJ'JUIJ\A 
2.344E-07 O.OOOG 
2.774E-04 0.0006 
1.624E-05 0.0000 
2.370E-06 0.0000 
fffffffff ffffff 
2.962E-04 0.000?. 

All Pathways• 
~ 

mrem/yr 
~ 
1.588E-03 
2.388E-01 
l.932E-01 
2 . lOOE-02 
fffffffff 
4.545E-01 

tract. 
JiJ'JUIJ\A 
0 . 0035 
0 . 5253 
0.4250 
0 . 0462 
ffffff 
1.0000 
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Summary: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shal l ow Zone.RAD 

0 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 
Ground 

Radio -~ 
Nuclide mrem/yr fract. 
AiiAii.AAA AAiUUU\AiUi. AAAi'JU\. 

•co-60 8.523E-07 0 . 0000 
Cs-137 5.485E-02 0 . 7475 
Eu-152 9.936E-03 0 . 1354 
Eu-154 2.348E-04 0 . 0032 
fffffff fffffffff ffffff 

"Total 6.502 E-02 0 . 8862 
0 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/yr fract. mrem/yr fract. mrem/ yr fract. mrem/ yr fract. 
Ahli.AAAAi'J\. AAAi'JU\. Ahli.AAAAi'J\. 'AA'A'AAA AAAAAAiW\. 'AA'A'AAA iW'Ji.AAAAA 'AA'A'AAA 
7.566E-13 0.0000 O.OOOE+OO 0 . 0000 9.927E- 09 0.0000 7 . 229E-09 0.0000 
3.385E-08 0.0000 O. OOOE+OO 0.0000 2 . 834E-03 0.0386 3.356E-03 0.0457 
2.060E-08 0.0000 O.OOOE+OO 0.0000 2.016E-06 0.0000 5.301E-07 0 . 0000 
5.739E-10 0.0000 O.OOOE+OO 0.0000 6.399E-08 0.0000 1.682E-08 0.0000 
fffifffff ffffff fffffffff ffffff ffffiifff fifiii ffiffffff ffffff 
5 . 502E-08 0.0000 O.OOOE+OO 0.0000 2.836E-03 0.0386 3.357E-03 0.0458 

CVP-2001-00005 
Rev.a 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr fract. 
AAAi'JUUi.AA AAAAAi\. 
1 . 657E-09 0.0000 
2.085E-03 0.0284 
1.401E-08 0.0000 
4.445E-10 0 . 0000 
fifiiffff ffffif 
2.085E-03 0.0284 

mrem/ yr fract. 
AAAi'JUUi.AA 'AA'A'AAA 
l . 286E-10 0 . 0000 
7.342E-05 0.0010 
8.357E-07 0.0000 
2.652E-08 0.0000 
fffffffff fffffi 
7.428E-05 0.0010 

Total Dose Contribut i ons TDOSE(i,p,t) for Individual Radi onuclides (i) and Pathways (p) 
As mrem/ yr and Fraction of Total Dose At t = l.OOOE+02 years 

0 
0 Water Fi sh 

Radio-~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. 
~ Ahli.AAAAi'J\. AAAAAi\. Ahli.AAAAi'J\. AAAAAi\. 
Co-60 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Cs -137 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu- 152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 15 4 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffifffff ffffff 
Total O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat Milk 
~ ~ ~ ~ 

mrem/yr fract. 
AAiUUU\AiUi. AAAi'JU\. 
0.000E+OO 
O.OOOE+OO 
O. OOOE+OO 
O. OOOE+OO 
fffffffff 
O. OOOE+OO 
pathways. 

0.0000 
0.0000 
0.0000 
0 . 0000 
ffffff 
0.0000 

mrem/yr fract . 
AAAAAAiW\. AAAiUU\ 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
O. OOOE+OO 0 . 0000 

C-19 

mrem/yr 
iW'Ji.AAAAA 
O.OOOE+OO 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
ffiffffff 
O.OOOE+OO 

fract. 
'AA'A'AAA 
0.0000 
0.0000 
0.0000 
0 . 0000 
ffffff 
0.0000 

mrem/yr fract. 
AAAi'JUUi.AA AAAAAi\. 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
fffifffff 
0.000E+OO 

0.0000 
0.0000 
0 . 0000 
0.0000 
ffffff 
0.0000 

All Pathways* 
~ 

mrem / yr fract. 
AAMMAAA 'A'AJ..A'AA 
8 . 713E-07 0.0000 
6 . 319E-02 0.8613 
9.939E-03 0.1355 
2.350E-04 0.0032 
iffffffff ffffif 
7 . 337E-02 1.0000 
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0 

Summary: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD 

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

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide rnre rn /yr fract. 
~ ~ AAi\.iV\.i\. 
Co-60 3.088E-18 0 . 0000 
Cs-137 5.170E-04 0.8675 
Eu-152 2.992E-07 0.0005 
Eu-154 3.346E-11 0.0000 
fffffff fffffffff ffffff 
Total 5.173E-04 0.8680 

~ ~ ~ ~ 
rnrern/yr fract . mrem/yr fract. rnrem/yr fract. mrem/yr fract. 
~ hlWU\A ~ hlWU\A iWVU\A.iiJ\ji. hlWU\A iWVU\A.iiJ\ji. AAi\.iV\.i\. 
2.741E-24 0.0000 O.OOOE+OO 0.0000 3.596E-20 0.0000 2.619E-20 0.0000 
3.191E-10 0.0000 O.OOOE+OO 0.0000 2.671E-05 0.0448 3.163E-05 0.0531 
6.203E-13 0.0000 O.OOOE+OO 0 . 0000 6. 072E-ll 0.0000 1. 596E-ll 0.0000 
8. l 76E-17 0.0000 O.OOOE+OO 0.0000 9.116E-15 0.0000 2.396E-15 0.0000 
fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffftff ffffff 
3.197E-10 0.0000 O.OOOE+OO 0.0000 2 .671E-05 0.0448 3 . 163E-05 0. 0531 

Pathways (p) 

Milk 
~ 

mrem/yr fract . 
~ hlWU\A 
6.00lE-21 0 . 0000 
l.965E-05 0.0330 
4 . 218E-13 0.0000 
6.333E-17 0.0000 
fffffffff ffffff 
l.965E-05 0 . 0330 

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

O Water Dependent Pathways 
O Water Fish Radon Plant Meat Milk 
Radio -~ ~ ~ ~ ~ ~ 
Nuclide mrem/yr frac t. mrem/yr fract . mrem/yr fract. mrern/yr fract . mrem/yr fract . 
~ ~ AAi\.iV\.i\. ~ hlWU\A ~ hlWU\A iWVU\A.iiJ\ji. hlWU\A ~ AAi\.iV\.i\. 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 154 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffiiff ffffif fffffffff fffffi 

mrem/yr 
~ 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+OO 
fffffffff 

Tota l O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 
O*Sum of al l water independent and dependent pathways . 

C-20 

fract. 
hlWU\A 
0.0000 
0.0000 
0.0000 
0.0000 
ffffii 
0.0000 

Soil 
~ 

mrem/yr 
~ 
4.659E-22 
6.920E-07 
2. 516E-ll 
3.778E-15 
ffffffffi 
6.920E-07 

fract. 
hlWU\A 
O.OOOQ 
0.0012 
0 . 0000 
0.0000 
ifffff 
0. 0012_ 

All Pathways* 
~ 

mrem/yr fract. 
~hlWU\A 
3. 157E-18 0.0000 
5.957E-04 0.9995 
2.993 E-07 0.0005 
3.3 47E- ll 0.0000 
fffffffff ffffff 
5.959E-04 1.0000 



lRESRAD, Version 6 . 21 T« Limit= 0.5 year 10 /28/2002 10:1 8 Page 19 
Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Tre nch Shallow Zone.RAD 

0 
0 
Radio­
Nuc l ide 
AAii.AAAA 

-co-60 
Cs-137 
Eu-152 
Eu-154 
1111111 

-Total 
0 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 1 .000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat 
~ ~ ~ ~ ~ 

mrem/yr fract. 
~ AAAAAi\. 
O.OOOE+OO 0.0000 
4.203E-ll 0.8679 
4 . 481E-23 0 . 0000 
O.OOOE+OO 0.0000 
1111f1111 111111 
4.203E-ll 0.8679 

mrem/yr fract. 
AAAAAAAAA AAMAA 
0.000E+OO 0 . 0000 
2.594E-1 7 0.0000 
l.439E-16 0.0000 
O.OOOE+OO 0.0000 

.111111111 111111 
l.699E-16 0.0000 

mrem/ yr fract. 
~ AAAAAi\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
11f11f111 111111 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~AAMAA 
O.OOOE+OO 0.0000 
2.171E-12 0.0448 
3.184E-16 0.0000 
O.OOOE+OO 0.0000 
1111111f1 f11111 
2.172E-12 0.0448 

mrem/yr fract . 
~AAMAA 
O.OOOE+OO 0.0000 
2.572E-12 0.0531 
8.370E-17 0.0000 
0.000E+OO 0 . 0000 
f11111111 f1ff1f 
2.572E-12 0.0531 

CVP-2001 -00005 
Rev. a 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr fract. 
AAiUUi.AAAA ii.Aii.AAA 
0.000E+OO 0.0000 
l.597E-12 0.0330 
2.212E-18 0.0000 
O.OOOE+OO 0.0000 
f11111f11 ff11ff 
1.597E-12 0 . 0330 

mrem/yr 
AAAAAAAAA 
O.OOOE+OO 
5 . 626E-14 
l.320E-16 
O.OOOE+OO 
111ff1111 
5.639E-14 

fract. 
'AM'AJ,.A 
0.0000 
0 . 0012 
0 . 0000 
0 . 0000 
111111 
0.0012 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

0 
O Water Fish 
Radio-~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. 
AAii.AAAA ~ AAAAAi\. AAAAAAAAA AAMAA 
Co-60 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 
Cs-137 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Eu-152 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 
Eu-154 0.000E+OO 0.0000 O.OOO E+ OO 0.0000 
1111111 111111111 11ff1f ffff1f 1f1 f1f1ff 
Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat Milk All Pathways* 
~ ~ ~ ~ ~ 

mrem/yr fract. 
~ j\j\jJijiji. 
O.OOOE+OO 0 :0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0 . 000E+OO 0.0000 
f11111ff1 111111 
O.OOOE+OO 0 . 0000 
pathways. 

mrem/yr fract. 
~ j\j\jJijiji. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
111111111 111111 

mrem/yr fract. 
~ 'AM'AJ,.A 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
11f1f111f 11f1ff 

O.OOOE+OO 0.000~ O.OOOE+OO 0.0000 

C-21 

mrem/yr fract. 
~ 'AM'AJ,.A 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 f11f1f 
0.000E+OO 0.0000 

mrem/ yr fract . 
~ AAAii.AA 
0.000E+OO 0.0000 
4.843E-ll 1.0000 
6 . 802E-16 0 . 0000 
O. OOOE+OO 0 . 0000 
1f1ff1111 111111 
4.843E-ll 1.0000 
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Dos e/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 
(i) (j) Fraction* t= O.OOOE+OO l.OOOE+OO 3.000E+OO 7.300E+OO l.600E+Ol 3 . 000E+Ol 4.300E+Ol 1 .000E+02 3 . 000E+02 1 .000E+03 

AAAAiiJ',Ji. ~ ~ ~ ~ ~ ~ ~ ~ AAAAAAiUi.A ~ ~ ~ 
Co-60 Co-60 1.000E+OO 9 . 973E+OO 8.742E+OO 6.717E+OO 3.813E+OO 1.212E+OO 1.917E-01 3.459E-02 l . 898E-05 6.877E-17 O.OOOE+OO 

ocs-137 Cs-137 1.000E+OO 2.484E+OO 2 . 427E+OO 2.316E+OO 2.095E+OO 1.711E+OO 1.234E+OO 9.114E-01 2.412E-01 2.273E-03 1.848E-10 
OEu-152 Eu-152 7.208E-01 3.161E+OO 3.00lE+OO 2.704E+OO 2.162E+OO 1.375E+OO 6 . 632E-01 3.371E-01 1 . 735E-02 5.223E-07 7.823E-23 
OEu-152 Eu-152 2.792E-01 1.224E+OO 1 . 162E+OO 1.047E+OO 8.374E-01 5 . 324E-01 2.569E-01 1 . 306E-01 6.719E-03 2.023E-07 3.030E-23 

Eu-152 Gd-152 2.792E-01 4.268E-17 1.251E-16 2.777E-16 5.566E-16 9.615E-16 l . 327E-15 l.495E-15 1.658E-15 l . 662E-15 1. 647E-15 
Eu-152 aDSR(j) 1.224E+OO 1.162E+OO l . 047E+OO 8 . 374E-01 5.324E-01 2.569E-01 1.306E-01 6.719E-03 2.023E-07 1.647E-15 

OEu-154 Eu-154 1.000E+OO 4.752E+OO 4.392E+OO 3.751E+OO 2 .673E+OO 1 .3 46E+OO 4.466E-01 1.603E-01 1 . 794E-03 2.555E-10 2.788E-34 

0 

fffffff fffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(l)*BRF(2)* . . . BRF(j). 
The DSR includes contributions from associated (half-life 6 0 . 5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 
Basic Radiation Dose Limit= l.SOOE+Ol mrem/yr 

ONuclide 

0 

( i) t= 0.000E+OO l.OOOE+OO 3.000E+OO 7.300E+OO l.600E+Ol 
AAAAiiJ',Ji. ~ ~ ~ ~ J\JU\J\liJUiM 
Co-60 l.504E+OO l.716E+OO 2.23 3E+OO 3.934E+OO 1. 238E+Ol 
Cs-137 6.038E+OO 6.180E+OO 6.475E+OO 7.158E+OO 8.769E+OO 
Eu-152 3.420E+OO 3.603E+OO 3 . 998E+OO 5.00lE+OO 7.866E+OO 
Eu-154 3.157E+OO 3.415E+OO 3.999E+OO 5.612E+OO 1.114E+Ol 
fffffff fffffffff fffffffff fffffffff fffffffff fffffffff 
*At specific activity limit 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/ (pCi /g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = 0.000E+OO years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) 
(i) (pCi/g) (years) (pCi/g) 
~ ~ ~ ~ ~ ~ 
Co-60 4.590E-02 O.OOOE+OO 9.973E+OO 1 .50 4E+OO 9.973E+OO 
Cs-137 2.620E-01 O.OOOE+OO 2.4 84E+OO 6.038E+OO 2.484E+OO 
Eu-152 4.130E-01 0.000E+OO 4 .386E+OO 3.420E+OO 4 . 386E+OO 
Eu-154 1.310E-01 O. OOOE+OO 4 . 752E+OO 3.157E+OO 4.752E+OO 
fffffff fffffffff ffffffffffffffff fffffffff fffffffff fffffffff 

C-22 

3.000E+Ol 
~ 
7.824E+Ol 
1. 215E+Ol 
1.630E+Ol 
3.359E+Ol 
fffffffff 

G(i,tmax) 
(pCi/g) 
~ 
1.504E+OO 
6.038E+OO 
3.420E+OO 
3 . 157E+OO 
fffffffff 

4.300E+Ol 
AAlW\JiJvUi. 
4.336E+02 
1.646E+Ol 
3.207E+Ol 
9.358E+Ol 
fffffffff 

1.000E+02 3.000E+02 1.000E+03 
~ ~ ~ 
7.902E+05 *1.131E+15 *1.131E+15 
6.219E+Ol 6.598E+03 8.115E+10 
6.233E+02 2.070E+07 *1.765E+14 
8.363E+03 5.871E+10 *2.639E+14 
fffffffff fffffffff fffffffff 
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ONuclide Parent BRF(i) 
(j) (i) 

hlii'JUUV\. ~ ~ 
Co-60 Co-60 1.000E+OO 

OCs-137 Cs-137 1.000E+OO 
~Eu-152 Eu-152 7.208E-01 

Eu-152 Eu-152 2.792E-01 
Eu-152 aDOSE(j) 

OGd-152 Eu-152 2.792E-01 
OEu-154 Eu-154 1.000E+OO 
~ffffff fffffff fffffffff 

Individual Nuclide Dose Summed over All Pathways 
Parent Nuclide and Branch Fraction · Indicated 

DOSE(j , t), mrem/yr 
t= O.OOOE+OO 1 . 000E+OO 3.000E+OO 7.300E+OO l.600E+Ol 3.000E+Ol 4.300E+Ol l.OOOE+02 3.000E+02 1.000E+03 
~ ~ ~ ~ AAAAAAAAA ~ AAAAAAAAA ~ ~ ~ 
4.577E-01 4.012E-01 3.083E-01 1.750E-01 5.563E-02 8.SOOE-03 1.588E-03 8 . 713E-07 3.157E-18 O.OOOE+OO 
6.509E-01 6.359E-01 6 . 069E-01 5.490E-01 4.482E-01 3.233E-01 2.388E-01 6 . 319E-02 5.957E-04 4.843E-11 
1.306E+OO 1.239E+OO 1.117E+OO 8.928E-01 5.677E-01 2 . 739E-01 1.392E-01 7.164E-03 2 . 157E-07 3.231E-23 
5.057E-01 4.801E-01 4.326E-01 3.458E-01 2.199E-01 l.061E-01 5.393E-02 2 . 775E-03 8.355E-08 1.252E-23 
1.811E+OO 1 .719E+OO 1.549E+OO 1 . 239E+OO 7.876E-01 3.SOOE-01 1.932E-01 9.939E-03 2.993E-07 4.483E-23 
1.763E-17 5 . 168E-17 1.147E-16 2.299E-16 3.971E-16 5.481E-16 6.172E-16 6 . 847E-16 6.865E-16 6.802E-16 
6.225E-01 5.753E-01 4.914E-01 3.SOlE-01 l.764E-01 5.851E-02 2.lOOE-02 2.350E-04 3.347E-ll O.OOOE+OO 
fffffffff fffffffff ffffiffff fffffffff fffffffii fffffffff fffffifff ffffiifif iffffffff fifffffff 

BRF(i) is the branch fraction of the parent nuclide. 

ONuclide Parent BRF(i) 
(j) ( i) 

hlii'JUUV\. ~ ~ 
Co-60 Co-60 

OCs-137 Cs-137 
OEu-152 Eu-152 

Eu-152 Eu-152 
Eu-152 as (j): 

OGd-152 Eu-152 
OEu-154 Eu-154 
fffffff fffffff 

1.000E+OO 
l . OOOE+OO 
7 .208 E-01 
2. 792E-01 

2.792 E-01 
1.000E+OO 
ffffffiff 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indi cated 

S(j , t) , pCi/g 
t= O.OOOE+OO l . OOOE+OO 3.000E+OO 7.300E+OO 1.600E+Ol 3.000E+Ol 4.300E+Ol l.OOOE+02 3.000E+02 1.000E+03 
~ ~ ~ AMAAi'JiJiA AAAAAAAAA AMAAi'JiJiA AAAAAAAAA ~ ~ AAAAAAAAA 
4.590E-02 4.024E-02 3.092E-02 1.755E-02 5.579E-03 8.824E-04 1 . 592E-04 8 .737E-08 3.165E-19 O.OOOE+OO 
2.620E-01 2.560E-01 2 .443E-01 2 . 210E-01 1.804E-01 l.3 02E-01 9.611E-02 2.544E-02 2.398E-04 1 . 949E-11 
2.9 77E-01 2.826E-01 2.547E-0 1 2.036E-01 1 . 294E-01 6.246E-02 3.175E-02 l.633E-03 4.918E-08 7.367E-24 
1.153E-01 1 . 095E-01 9.864E- 02 7 . 886E-02 5.014E-02 2.419E-02 l.230E-02 6.327E-04 1.905E-08 2.854E-24 
4.130E-01 3 . 921E-01 3.533E- 01 2 . 824E-01 1.796E-01 8.665E-02 4.404E-02 2.266E- 03 6.824E-08 1.022E-23 
O.OOOE+OO 7.211E-16 2.0SSE-15 4 . 494E-15 8.035E-15 1 .123E-14 1 . 270E-14 1.412E-14 1 .416E-14 1.403E-14 
1 . 310E-01 1.211E-01 1.03 4E-01 7.369E-02 3.712E- 02 l . 231E-02 4.419E-03 4.944E-05 7.044E-12 7.687E- 36 
fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff ffffiffff fffffffff 

BRF(i) is the branch fraction of the parent nuclide . 
ORESCALC.EXE execution time= 1.24 seconds 
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Dose Conversion Factor (and Related) Parameter Summary 
File : HEAST 2001 Morbidity 

0 

B-1 ' Dose conversion factors for inhalat i on, mrem / pCi: 
B- 1 ' Co-60 
B-1 ' Eu-152 
B-1 ' Eu-154 
B-1 ' Gd-152 

D-1 3 Dose conversion factors for ingestion, mrem / pCi : 
D- 1 ' Co-60 
D- 1 ' Eu-152 
D- 1 3 Eu-154 
D- 1 ' Gd-152 

D- 34 3 Food transfer factors : 
D-3 4 3 Co-60 plant /soil concentration ratio, dimensionless 
D- 34 3 Co-60 beef/livestock-intake ratio, (pCi / kg) /( pCi /d ) 
D-34 ' Co-60 milk/livestock-intake ratio, (pCi / L) / (pCi/d) 
D-34 ' 
D-34 ' Eu - 1 52 
D- 34 ' Eu-152 
D- 34 ' Eu- 152 
D- 34 ' 
D-34 ' Eu-154 
D-34 ' Eu-154 
D-34 ' Eu-154 
D-34 ' 
D-34 ' Gd- 1 52 
D-34 ' Gd- 152 
D-34 ' Gd- 1 52 

plant /soil concentration ratio , dimensionless 
beef/ livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi / L) / (pCi / d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake rati o, (pCi/kg) / (pCi / d) 
milk / l ivestock-intake ratio, (pCi / L) / (pCi /d) 

plant/soil concentrat i on ratio, dimensionless 
beef / livestock-int ake ratio , (pCi / kg) / (pCi / d) 
milk/livestock-int ake ra t io , (pCi/ L)/ (pCi/d) 

D- 5 
D-5 
D-5 
D-5 

3 Bioaccumulation factors, fresh water, L/ kg: 
, Co-60 fish 
3 Co-60 crustacea and mollusks 

D- 5 ' Eu-152 
D-5 ' Eu-152 
D-5 
D-5 ' Eu-1 54 
D- 5 3 Eu-1 54 
D-5 

fish 
crustacea and mo l lusks 

fish 
crustacea and mollusks 

Current Parameter 
Value De fault Name 

' 2.190E-04 J 2 .190E-0 4 J DCF2( 1) 

' 2.2 10E-04 ' 2.2 10E-04 ' DCF2 ( 2) 

' 2 .860E-04 ' 2.860E-04 ' DCF2( 4) 
J 2.430E-01 ' 2 . 430E-01 ' DCF2 ( 5) 

' 2.690E-05 ' 2.690E-05 J DCF3( 1) 
J 6.480E-06 3 6.480E-06 3 DCF3( 2) 

' 9.550E-06 ' 9 .550E-06 ' DCF3( 4) 

' l.610E-04 ' l . 610E-04 ' DCF3( 5) 

' 8.000E-02 ' 8.000E-02 ] RTF( 1,1) 
3 2.000E-02 3 2.000E-02 ' RTF( 1 , 2 ) 
3 2.000E-03 3 2.000E-03 ' RTF( 1, 3 ) 

' 2.500E-03 ] 2.500E-03 ' RTF( 2, 1) 
3 2.000E-03 3 2.000E-03 3 RTF( 2 , 2) 

' 2 . 000E-05 ] 2.000E-05 3 RTF( 2 , 3) 

3 2.500E-03 3 2 . 500E-03 ' RTF( 4, 1) 

' 2 . 000E-03 , 2.000E-03 3 RTF( 4, 2) 

' 2 . 000E- 05 ' 2.000E-05 3 RTF( 4, 3) 

' 2.500E-03 ' 2.500E-03 3 RTF( 5 , 1) 

' 2.000E-03 ' 2 . 000E-03 ' RTF( 5,2) 

' 2 . 000E-05 ' 2 . 000E-05 ' RTF( 5, 3) 

' 3 . 000E+02 3 3 .000E+02 3 BIOFAC( 1,1) 
' 2.000E+02 3 2.00 0E+02 3 BIOFAC( 1 , 2) 

3 5 . 000E+Ol 3 5 . 000E+Ol ' BIOFAC( 2,1) 
' l . OOOE+03 ' 1.000E+03 ' BIOFAC( 2,2) 

3 5 . 000E+Ol ' 5.000E+Ol 3 BIOFAC( 4 , 1) 
3 l . OOOE+03 ' 1.000E+03 ' BIOFAC( 4,2) 

D-5 3 Gd- 1 52 fish 3 2 . 500E+Ol' 2 . 500E+Ol' BIOFAC( 5,1) 
D-5 3 Gd- 1 52 , crustacea and mo l lusks 3 1.000E+03 1 1 . 000E+03 1 BIOFAC( 5,2) 
ffffftffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffftffffffffffftffffffffffftffffffffffffff 
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Site- Specific Parameter Summary 
0 3 User 3 
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Used by RESRAD 
Menu 3 Parameter .. _Inp~t Default 3 (If different from user 

Parameter 
Name 

ROll 3 Area of contaminated zone (m**2) 
ROll 3 Thickness of contamina t ed zone (m) 
ROll 3 Length parallel to aquifer flow (m) 

·ROll ' Basic radiation dose limit (mrern/yr) 
ROll ' Time since p l acement of material (yr) 
ROll 3 Times for calculations (yr) 
ROll 3 Times for calcul ations (yr) 
ROll Times for calcul ations (yr) 

•ROll Times for calculations (yr) 
ROll 3 Times for calcul ations (yr) 
ROll 3 Times for calculations (yr) 
R011 3 Times for calcul ations (yr) 
ROll Times for calculations (yr) 
ROll Times for cal culations (yr) 

R012 3 Initial principal radionuclide 
R012 3 Initial principal radionuclide 
R01 2 3 Initial principal radionuclide 
R01 2 3 Con centr ation in groundwater 
R012 3 Concentration in groundwater 
R012 3 Concentration in groundwater 

R0 13 3 Cover depth (m) 

(pCi /g) : 
(pCi/g) : 
(pCi/g): 
(pCi/ L): 
(pCi/L) : 
(pCi/L): 

R013 3 Density of cover materi a l (g /cm**3) 
R013 3 Cover depth erosion rate (m/yr) 
R013 3 Density of contaminated zone (g/crn**3) 
R013 3 Contaminated zone eros i on rate (m/yr) 
R013 ' Contaminated zone total porosity 
R013 3 Contaminated zone field capacity 

Co - 60 
Eu-152 
Eu-154 
Co-60 
Eu-152 
Eu-154 

R013 3 Contaminated zone hydraulic conductivity (m/yr) 
R013 3 Contaminated zone b parameter 
R01 3 3 Average annu a l wind speed (m/sec) 
R013 ' Humidity in a ir (g/m**3) 
R013 3 Evapotranspirat i on coeffi cient 
R013 Precipitation (m / yr) 
R013 Irrigation (m/yr) 
R013 3 Irrigation mode 
R013 3 Runoff coeff i c i ent 
R013 3 Watershed area f or nearby stream or pond (m**2) 
R013 3 Accuracy for water/soil compu t ations 

R014 3 Density of saturated zone (g/cm**3) 
R014 3 Saturated zone t otal porosity 
R014 Saturated zone effective porosity 
R014 Saturated zone field capacity 
R014 ' Saturated zone hydraulic conductivity (m/yr) 
R014 3 Saturated zone hydraulic gradient 
R014 3 Saturated zone b parameter 
R014 3 Water table drop rate (m/yr ) 
R014 3 Well pump intake depth (m below water table) 
R014 3 Model : Nondispersion (ND) or Mass-Balance (MB) 

3 1. 535E+04 3 1 .000E+04 3 

3 4 . 600E+OO 2.000E+OO 3 

3 7 . SOOE+O l 1.000E+02 3 

3 1.500E+Ol 3 2.500E+Ol 3 

' O.OOOE+OO ' O.OOOE+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

3 3.000E+OO 3 3.000E+OO 3 

3 7 . 300E+OO 1.000E+Ol 3 

3 1.600E+01 3.000E+Ol 3 

3 3.000E+Ol 3 1.000E+02 3 

3 4.300E+Ol 3 3.000E+02 3 

3 1.000E+02 3 1.000E+03 3 

3 3 . 000E+02 3 0.000E+OO 3 

3 l.OOOE+03 3 0.000E+OO 3 

3 l . 900E-02 3 O.OOOE+OO 3 

3 3 . 080E-02 3 0 . 000E+OO 3 

3 2 . 950E-02 3 0.000E+OO 3 

3 n ot u sed 3 0.000E+ OO 3 

3 n ot used 3 O.OOOE+OO 3 

3 n ot used 3 0.000E+OO 3 

3 O. OOOE+OO 3 0 . 000E+OO 3 

'not used ' l.500E+OO 3 

3 not used 3 1.000E-03 3 

3 1.600E+OO 3 1.500E+OO 3 

3 1 .000E-03 ' l . OOOE-03 ' 
3 4.000E-01 3 4.000E-01 3 

3 1.500E-01 3 2.000E-01 3 

3 2.500E+02 3 1.000E+Ol 3 

3 4.050E+OO 3 5 . 300E+OO 3 

3 3.400E+OO 3 2.000E+OO 3 

3 n o t used 3 8.000E+OO 3 

3 9.lOOE-01 3 5.000E-01 3 

3 1. 600E-01 3 1 .000E+OO 3 

3 7.600E-01 3 2.0 00E-01 3 

3 overhead ' overhead 
' 2.000E-01 3 2.000E-01 3 

3 1 .000E+06 3 1.000E+06 3 

3 1.000E-03 3 l.OOOE-03 3 

3 1 .600E+OO 3 1.500E+OO 3 

3 4.000E-01 3 4 . 000E-01 3 

3 2.500E-01 3 2.000E-01 3 

3 1.500E-01 3 2.000E-01 3 

3 5 . 530E+03 ' l.OOOE+02 3 

3 1.250E-03 3 2 . 000E-02 ' 
3 4. 050E+OO ' 5.300E+OO 3 

3 1.000E-03 3 1 . 000E-03 3 

3 4 . 600E+OO 3 1.000E+Ol 3 

'ND 'ND 

C-29 

3 AREA 
THICKO 
LCZPAQ 
BRDL 
TI 
T( 2) 
T( 3) 
T( 4) 
T( 5) 
T( 6) 
T( 7) 
T( 8) 
T( 9) 
T(lO) 

3 Sl( 1) 
3 Sl( 2) 
3 Sl ( 4) 
3 Wl ( 1) 
3 Wl ( 2) 
3 Wl ( 4) 

3 COVERO 
'DENSCV 
3 vcv 
3 DENSCZ 
3 vcz 
3 TPCZ 
3 FCCZ 
3 HCCZ 
3 BCZ 
3 WIND 
3 HUMID 
3 EVAPTR 
3 PRECIP 
3 RI 
3 !DITCH 
3 RUNOFF 
3 WAREA 
3 EPS 

3 DENSAQ 
3 TPSZ 
3 EPSZ 
3 FCSZ 
'HCSZ 
3 HGWT 
3 BSZ 
3 VWT 
'DWIBWT 
3 MODEL 
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0 3 User ' 3 Used by RESRAD Parameter 
Name Menu 3 Parameter 

R014 3 Well pumping rate (m**3/yr) 

R015 J Number of unsaturated zone strata 
R015 ' Unsat. zone 1, thickness (m) 
R01 5 J Unsat. zone 1, soil densi t y (g/cm**3) 
R015 ' Unsat. zone 1, total por osity 
R015 J Unsat . zone 1, effective porosity 
R015 ' Unsat . zone 1, field capacity 
R015 ' Unsat . zone 1, so il-specific b parameter 
R015 ' Unsat. zone 1, hydraulic conduct ivity 

R016 3 Distribution coefficients for Co-60 
R016 3 Contaminated zone (cm**3 /g ) 
R016 3 Unsaturated zone 1 (cm**3/g) 
R01 6 ' Saturated zone (cm**3/g) 
R016 ' Leach rate ( / yr) 
R016 ' Solubility constant 

R016 3 Distribution coeff ici e nts for Eu-152 
R016 ' Con taminated zone (cm**3 /g) 
R016 ' Unsaturated zone 1 (cm**3 /g) 
R016 ' Saturated zone (cm**3/g) _ 
R016 3 Leach rate (/yr) 
R016 ' Solubi lity constant 

R016 ' Distribution coefficients for Eu-154 
R016 3 Contaminated zone (c m* *3/g) 
R016 ' Unsaturated zone 1 ( c m** 3/g ) 
R016 3 Saturated zone (cm**3/g) 
R0 16 3 Leach rate ( / yr) 
R016 ' Solubility constant 

(m/yr ) 

R01 6 3 Distribution coefficients for daughter Gd-152 
R016 ' Contaminated zone (cm**3/g) 
R016 3 Unsaturated zone 1 (cm**3 /g ) 
R016 ' Saturated zone (cm**3/g ) 
R0 16 ' Leach rate ( /yr ) 
R016 ' Solubility constant 

R017 3 Inhalation rate (m**3 / yr) 
R017 ' Mass loading for inhalation (g/m** 3) 
R017 ' Expos ure duration 
R017 ' Shi e lding factor, inhalation 
R017 ' Shielding factor, external gamma 
R017 ' Fraction of time spent indoors 
R017 ' Fraction of time spent outdoors (on site) 
R0 17 ' Sh ape factor flag, external gamma 

Default 3 (If different from user 

' 2 .5 00E+02 ' 2.500E+02 ' 

' 1 3 1 
3 7.400E+OO 3 4.000E+OO ' 
3 l.600E+OO 3 1.500E+OO ' 
3 4.000E-01 3 4.000E-01 ' 
3 2 . 500E-01 3 2.000E-01 3 

3 l.500E-01 ' 2.000E-01 ' 
3 4.050E+OO ' 5.300E+OO 3 

' 2.500E+02 ' l . OOOE+Ol ' 

3 5.000E+Ol ' 1.000E+03 ' 
3 5.000E+O l ' 1.000E+03 ' 
' 5.000E+Ol ' 1.000E+03 3 

' O.OOOE+OO ' O.OOOE+OO ' 
3 0.000E+OO 3 O.OOOE+OO ' 

3 2.000E+02 '-1.000E+OO 3 

3 2.000E+02 3 -1.000E+OO ' 
' 2.000E+02 '-1.000E+OO 3 

' 0.000E+OO ' 0.000E+OO ' 
' O.OOOE+OO ' 0 . 000E+OO ' 

' 2 .000E+02 '-1.000E+OO 3 

' 2.000E+02 3 -1.000E+OO 3 

3 2.000E+02 3 -1.000E+OO 3 

3 O. OOOE+OO ' 0.000E+OO ' 
3 O. OOOE+OO 3 0.000E+OO 3 

'-1.000E+OO '-1.000E+OO 3 

3 -1.000E+OO '-1.000E+OO 3 

'-1.000E+OO 3 - 1 .000E+OO 3 

3 0 . 000E+OO 3 0.000E+OO 3 

' O.OOOE+OO 3 O.OOOE+OO 3 

3 7.300E+03 3 8.400E+03 3 

3 1.000E-04 ' l. OOOE-04 3 

' 3.000E+Ol 3 3.000E+Ol 3 

3 4.000E-01 ' 4.000E-01 3 

' 8.000E- 01 3 7.000E-01 ' 
' 6.000E-01 3 5.000E-01 ' 
3 2.000E-01 3 2.500E-01 3 

' l.OOOE+OO ' l.OOOE+OO 3 

C-30 

2. 16 6E-04 
n ot used 

5 . 426E-05 
not u sed 

5.426E-05 
not used 

8.249E+02 
8.249E+02 
8.249E+02 
1. 316E-05 
not used 

>0 shows circular AREA. 

J uw 

'NS 
' H( l ) 
'DENSUZ(l) 
3 TPUZ(l) 
' EPUZ(l) 
' FCUZ(l) 
' BUZ(l) 
' HCUZ(l) 

3 DCNUCC( 1) 
' DCNUCU ( 1 , 1 ) 
' DCNUCS ( 1) 
3 ALEACH( 1) 

SOLUBK( 1) 

' DCNUCC( 2) 
3 DCNUCU( 2, 1) 
3 DCNUCS( 2) 
3 ALEACH ( 2) 
3 SOLUBK( 2) 

3 DCNUCC( 4) 
3 DCNUCU( 4,1) 

DCNUCS( 4) 
ALEACH( 4) 

'SOLUBK( 4) 

'DCNUCC( 5) 
' DCNUCU( 5 , 1) 
' DCNUCS( 5) 
' ALEACH( 5) 
' SOLUBK( 5) 

3 INHALR 
3 MLINH 
'ED 
3 SHF3 
'SHFl 
' FIND 
3 FOTD 
3 FS 
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

Site-Specific Parameter Summary (continued) 
0 ] User ' ' 

Menu ' Parameter ... .. InJ;Jut Default 

R017 ' Radii of shape factor array (used if FS -1): 
R017 ' Outer annular radius (m) , ring 1: l not used ' 5.000E+Ol ' 
R017 ' Outer annular radius (m) , ring 2 : ' not used ' 7.071E+Ol l 

~017 ' Outer annular radius (m) , ring 3: ' not used ' O.OOOE+OO ' 
R017 ' Outer annular radius (m) , ring 4: not used ' 0.000E+OO ' 
R017 ' Outer annular radius (m) , ring 5: not u sed ' 0.000E+OO ' 
R017 ' Outer annular radius (m) , ring 6: ' n o t used l O.OOOE+OO ' 
R017 ' Outer annular radius (m) , ring 7: ' not used ' O.OOOE+OO ' 
~'l.017 l Outer annular radius (m) , ring 8: ' not used ' O.OOOE+OO ' 
R017 ' Outer annular radius (m), ring 9: ' not used ' O.OOOE+OO l 

R017 ' Outer annular radius (m), ring 10: ' not used ' O.OOOE+OO ' 
R017 l Outer annular radius (m) , ring 11: ' n o t used ' O. OOOE+OO ' 
R017 l Outer annular radius (m), ring 12: ' n o t used ' 0.000E+OO ' 
R017 ' Fractions of annular areas within AREA : 
R017 ' Ring 1 ' not used ' l.OOOE+OO ' 
R017 ' Ring 2 ' not used 2.732E-01 l 

R017 ' Ring 3 ' not used O.OOOE+OO ' 
R017 l Ring 4 l not used ' O.OOOE+OO ' 
R017 ' Ring 5 ' not used ' O.OOOE+OO ' 
R017 ' Ring 6 ' not used ' O.OOOE+OO ' 
R017 l Ring 7 ' not used 0 . 000E+OO ' 
R017 l Ring 8 ' not used O.OOOE+OO ' 
R017 l Ring 9 ' not used l O.OOOE+OO ' 
R017 l Ring 10 l not used l O.OOOE+OO l 

R017 l Ring 11 ' not used ' O.OOOE+OO ' 
R017 l Ring 12 l not used l O.OOOE+OO ' 
R018 l Fruits, vegetables and grain consumption (kg / yr) l 1 . 100E+02 1.600E+02 l 

R018 ' Leafy vegetable consumption (kg/yr) l 2.700E+OO 1.400E+Ol ' 
R018 l Milk consumption (L / yr) l l . OOOE+02 ' 9 . 200E+Ol ] 

R018 ' Meat and poultry consumption (kg/yr) ' 3.600E+Ol ' 6.300E+Ol l 

R018 ' Fish consumption (kg / yr) ' 1 . 970E+Ol ' 5.400E+OO ' 
R018 ' Other seafood consumption (kg/yr) ' 9.000E-01 ' 9.000E-01 l 

R018 Soil ingest ion rate (g/yr) l 7.300E+O l ' 3 . 650E+Ol ] 

R018 Drinking water intake (L/yr) l 7.300E+02 l 5.100E+02 ' 
R018 ' Contamination fracti on of drinking water ' 1.000E+OO ' 1.000E+OO l 

R018 ' Contamination fraction of household water l not used l 1.000E+OO ' 
R018 ' Contamination fraction of livestock water ' 1.000E+OO ' 1.000E+OO l 

R018 ' Contamination fraCtion of irrigation water l 1.000E+OO ' l . OOOE+OO ' 
R018 ' Contamination fraction of aquatic food l 5 . 000E-01 l 5.000E-01 l 

R018 l Contaminat i on fraction of plant food '-1 '-1 
R018 l Contamination fraction of meat '-1 '-1 
R018 l Contamination fraction of milk '-1 '-1 

R019 Livestock fodder intake for meat (kg / day) l 6 . 800E+Ol ' 6.800E+Ol l 

R019 Livestock fodder intake for milk (kg / day) l 5 . SOOE+Ol l 5.SOOE+Ol l 

R019 l Livestock water intake for meat (L / day) ' 5.000E+Ol l 5.000E+Ol l 

R019 l Livestock water intake for milk (L/day) l 1 . 600E+02 ' 1.600E+02 ' 
R019 ' Livestock soil intake (kg / day) l 5.000E-01 ' 5.000E-01 ' 
R019 ' Mass loading for foliar deposition (g/m**3) l 1.000E-04 ' 1.000E-04 l 

C-31 
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Used by RESRAD Parameter 
Name different from user -- . . . . .. . 

O.SOOE+OO 
0.768E+OO 
0 . 76 8E+OO 

' RAD_SHAPE( 1) 
3 RAD_SHAPE( 2) 
3 RAD_SHAPE( 3) 
3 RAD_SHAPE( 4) 
' RAD_SHAPE( 5) 
l RAD_SHAPE ( 6) 
' RAD_SHAPE( 7) 
l RAD_SHAPE( 8) 
' RAD_SHAPE( 9) 
' RAD_SHAPE(lO) 
l RAD_SHAPE(ll) 
' RAD_ SHAPE ( 1 2 ) 

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

3 FRACA( 4) 
3 FRACA( 5) 
3 FRACA( 6) 
3 FRACA( 7) 
3 FRACA( 8) 
3 FRACA( 9) 
' FRACA(lO) 
3 FRACA(ll) 
3 FRACA(12) 

3 DIET(l) 
3 DIET(2) 
3 DIET(3) 
3 DIET(4) 
3 DIET(S) 
3 DIET(6) 
l SOIL 
3 DWI 
3 FDW 
l FHHW 
3 FLW 
l FIRW 
3 FR9 
l FPLANT 
3 FMEAT 
l FMILK 

3 LFIS 
3 LFI6 
3 LWIS 
3 LWI6 
l LSI 
3 MLFD 
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Swrunary: 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

Site-Specific Parameter Summary (continued) 
0 

Menu 3 Parameter 

R019 3 Depth of soil mixing layer (m) 
R019 3 Depth of roots (m) 
R019 3 Drinking water fract i on from ground water 
R019 3 Household water fraction from ground water 
R019 3 Livestock water fraction from ground water 
R019 3 Irrigation fraction from ground water 

R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) 
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 
Rl9B' Wet weight crop yield for Fodder (kg/m**2) 
Rl9B 3 Growing Season for Non-Leafy (years) 
Rl9B' Growing Season for Lea fy (years) 
Rl9B 3 Growing Season for Fodder (years) 
R19B 3 Trans location Factor fo r Non-Leafy 
R19B 3 Trans l ocation Factor for Leafy 
R19B 3 Translocation Factor for Fodde r 
R19B 3 Dry Foliar Intercept ion Fraction for Non-Leafy 
R19B 3 Dry Foliar Interception Fraction for Lea fy 
R19B 3 Dry Foliar Interception Fraction for Fodder 
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 
R19B 3 Wet Foliar Interception Fraction for Leafy 
Rl9B 3 Wet Foliar Interception Fraction for Fodder 
R19B 3 Weathering Removal Constant f o r Vegetation 

Cl4 
Cl4 
Cl4 
Cl4 
Cl4 
Cl4 
C14 
Cl4 
C14 
Cl4 

3 C-12 concentration in water (g/cm**3) 
3 C-12 concentration in contaminated soil (g /g ) 
3 Fraction of vegetat i o n carbon from soil 
3 Fraction of vegetation carbon from air 
3 C-14 evasion layer thickness in soil (m) 
3 C-14 evasion flux rate from soil (1 /sec) 
3 C-12 evasion flux rate from soil (1 /sec) 
' Fraction of grain in beef cattle f eed 
3 Fraction of grain in milk cow feed 
3 DCF correction factor for gaseous forms of C14 

User 
Default 

3 1 .SOOE-01 3 l .S OOE-01 3 

3 9.000E-01 3 9.000E-01 3 

3 l.OOOE+OO 3 1.000E+OO 3 

3 not u sed 3 l .OOOE+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

3 l .OOOE+OO 3 l.OOOE+OO 3 

3 7.000E-01 3 7.000E-01 3 

3 l . SOOE+OO 3 l.SOOE+OO 3 

3 1 . lOOE+O O 3 l.lOOE+OO 3 

3 l.700E-01 3 1.700E-01 ' 
3 2 . SOOE-01 3 2.SOOE-01 3 

3 8.000E-02 3 8.000E-02 ' 
3 l.OOOE-01 3 l.OOOE-01 ' 
3 l.OOOE+OO 3 l.OOOE+OO 3 

3 1.000E+OO 3 1.000E+OO ' 
3 2.SOOE-01 3 2.SOOE-01 ' 
3 2.SOOE-01 3 2.SOOE-01 3 

3 2.SOOE-01 3 2.SOOE-01 3 

3 2 . SOOE-01 3 2.SOOE-01 3 

3 2.SOOE-01 3 2.SOOE-01 3 

3 2.SOOE-01 3 2.SOOE-01 3 

3 2.000E+Ol 3 2.000E+Ol ' 

3 not used . 3 2.000E-05 3 

3 not used ] 3.000E-02 3 

3 not u sed ] 2. 000E-02 3 

3 not used 3 9 . BOOE-01 3 

3 not used 3 3.000E-01 3 

] not used ] 7.000E-07 ] 

3 n o t used 3 1 .000E-10 ] 

3 not used 3 8.000E-01 ] 

] n ot used ] 2.000E-01 ] 

3 not used 3 8.894E+Ol ] 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

Storage times of contaminated foodstuffs (days) : 3 

Fruits, non-leafy vegetables, and grain 3 l.400E+Ol 3 l.400E+Ol 3 

Leafy vegetables 3 1 .000E+OO 3 1 .000E+OO 3 

Milk 3 1 . 000E+OO ' l .O OOE+OO 3 

Meat and poultry 3 2.000E+Ol 3 2.000E+Ol 3 

Fish 3 7.000E+OO 3 7.000E+OO 3 

Crustacea and mollus k s 3 7.000E+OO 3 7.000E+OO 3 

Well water 3 1 .00 0E+ OO 3 1 .000E+OO 3 

Surface water 3 1.000E+OO 3 1 .000E+OO 3 

Livestock fodder 3 4.SOOE+Ol 3 4.SOOE+Ol 3 

R021 ' Thickness of building foundation (m) 
R021 3 Bulk density of building foundation (g/cm**3) 
R021 3 Total porosity of the cover material 
R021 3 Total porosity of the building foundat i on 
R021 3 Volumetric water content of the cover material 

3 not used 
3 not used 
3 n ot u sed 
3 not used 
3 not used 

3 l .SOOE-01 3 

3 2.400E+OO 3 

' 4.000E-01 3 

3 1 .000E-01 3 

3 5.000E-02 3 
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Used by RESRAD 
different from user 

Parameter 
Name 

3 OM 
3 DROOT 
3 FGWDW 
3 FGWHH 
3 FGWLW 
3 FGWIR 

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

3 Cl2WTR 
3 Cl2CZ 
3 CSOIL 
3 CAIR 
3 DMC 
3 EVSN 
'REVSN 
3 AVFG4 
3 AVFGS 
3 C02F 

'STOR_T(l) 
' STOR_T(2) 
3 STOILT(3) 
' STOR_T(4) 
' STOR_T(S) 
'STOR_T(6) 
'STOR_T(7) 
'STOR_T(B) 
3 STOR_T(9) 

3 FLOORl 
3 DENSFL 
3 TPCV 
3 TPFL 
3 PH20CV 
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Summary: 116-F-2 Tre nch Overburden File: 116-F-2 Trench Overburden.RAD 

Site-Specific Par ameter Summary (continued) 
0 1 Us e r 1 Parameter 

Parameter ..... I11put:. Default 

R021 Volumetr i c water content of the foundation 3 not used 3 3.000E-02 ) 

R021 Diffusion coeff i cient for radon gas (m/sec ): 
R021 ) in cover material 3 not used ) 2.000E-06 ) 

-R021 ) in foundation material 3 not used ) 3.000E-07 ) 

'PH20FL 

' DIFCV 
' DIFFL 
' DIFCZ 
' HMIX 

R021 ) in contaminated zone soil 
R021 ) Radon vertical dimension of mixing 
R021 3 Average building air exchange rate 
R021 ) Height of the building (room) (m) 

, R021 J Building interior area factor 
R021 ) Bu i ldin g d epth bel ow ground surface 
R021 Emanating p ower of Rn-222 gas 
R021 Emanating power of Rn-220 gas 

J not used 
(m) J n o t used 
(1 / hr) ) not used 

J n ot used 
3 not used 

(m) ) not used 
) not used 
) not used 

) 2. 000E-06 
) 2 .000E+OO 
) 5.000E-01 
J 2.500E+OO 
J 0.000E+OO 
1 -1.000E+OO 
) 2. 500E-01 
3 1.500E-0 1 

) 

) 

) 

J 

J 

J 

J 

J 

' REXG 
' HRM 
' FAI 
' DMFL 
' EMANA(l) 
' EMANA(2) 

TITL' Number of graphical time points 32 'NPTS 
TITL 3 Maximum n umber of integration p oints for dose 17 ' LYMAX 
TITL 3 Maximum number of integration p o ints f o r risk 257 ' KYMAX 
fffffrffffffffffffffffftffffftfffffffffffffffffffffffff f rfffffffffffrffffffffffftf ffffff tf ffffffffffffffffffff ffftfffffffffftfff 

Summary of Pathway Selections 

User Selection 

1 external gamma active 
2 inhal ation (w/o radon)' active 
3 plant i nges t ion active 
4 meat ingestion active 
5 milk ingestion active 
6 aquat i c foods active 
7 drinking water active 
8 soi l ingest i on active 
9 radon suppressed 
Find peak pathway doses 3 active 

tfffffffffffffffffffffffffffftrffttfffftfffffffftff 

C-33 



lRESRAD, Version 6.21 T« Limit= 0.5 year 10 /28/2002 10:24 Page 8 

0 

Summary: 116-F-2 Trench overburden File: 116-F-2 Trench Overburden.RAD 

Contaminated Zone Dimensions 
~ 

Area: 15352.00 square meters 
Thickness: 4 .60 meters 

Cover Depth: 0 .00 meters 

Co-60 
Eu-152 
Eu-154 

l.900E-02 
3.0SOE-02 
2.950E-02 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit= 1.SOOE+Ol mrem/yr 

Total Mixt':'~~--1>~ .. 11.\!'l . .. :' Fraction of Basic Do~e .. r.,~m~!' .. Received at 

t (years) : O.OOOE+OO l.OOOE+OO 
TDOSE(t) : 4.647E-01 4 . 239E-01 

M(t): 3.098E- 02 2.826E-02 
OMaximum TDOSE(t) : 4.647E-01 mrem/yr 

3.000E+OO 
3.538E-01 
2.359E-02 

7.300E+OO 
2.437E-01 
1.624E-02 

1.600E+Ol 
l.215E-01 
8.099E-03 

at t = O.OOOE+OO years 

C-34 

3.000E+Ol 
4.516E-02 
3.0lOE-03 

4 . 300E+Ol 
l.979E-02 
l . 319E-03 

1.000E+02 
7.945E-04 
5.297E-05 

CVP-2001-00005 
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3.000E+02 
2.233E-08 
1 .488E- 09 

1.000E+03 
5 . 073E-17 
3 . 382E-18 
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Summary: 11 6-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 0.000E+OO years 

Water Independent Pathways ( I nhalation excludes radon) 
0 Ground Inha l at i on Radon Plant Meat 
Radio-~ 
Nuclide mrem/yr fract. 
AAAhli.M AAAilJUWU',. MAP.AA 

-Co-60 1.854E-01 0.3988 
Eu-152 1.350E-01 0.2906 
Eu-154 l.401E-01 0.3015 
1111111 11ff11f11 ffffff 
Total 4 .605E-01 0 . 9909 

~ ~ ~ ~ 

0 

mrem/ yr fract . 
~ i'JUUUiJ\. 
l .6 45E-07 0.0000 
2.799E-07 0.0000 
3.424E-07 0.0000 
f11f111f1 ffffff 
7.869E-07 0.0000 

mrem/ yr fract . 
~ i'JUUUiJ\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

mrem/ yr fract. 
~ i'JUUUiJ\. 
2.159E-03 0.0046 
2.741E-05 0.0001 
3.818E-05 0.0001 
f1ff1ff1f f1fff1 
2.224E-03 0.0048 

mrem/yr fract. 
~AAAAAi\. 
1 . 572E-03 0 .0034 
7 .204 E-06 0.0000 
l.004E-05 0.0000 
fffffffff ffffff 
1 . 589E-03 0.003 4 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fract i on o f To ta l Dose At t = O.OOOE+OO years 

0 
O Water Fish 
Radio -~ ~ 
Nuclide mrem/ yr fract. mrem/ yr fract. 
AAiUiAAA AAAilJUWU',. MAP.AA ~ i'JUUUiJ\. 
Co-60 O.OOOE+OO 0.0000 O.OO OE+OO 0.0000 
Eu - 152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O. OOOE +OO 0.0000 O.OOOE+OO 0.0000 
fff111f fffffffff ffffff ffff1f11 1 f111ff 
Total O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

mrem/ yr fract. mrem/ yr fract . 
~ i'JUUUiJ\. MAAiWvU\. i'JUUUiJ\. 
O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.O OO E+OO 0.0000 0 . 000E+OO 0.0000 
fffff f fff ffffff 11fffffff fff1ff 
O.OO OE+OO 0.0000 O.OOOE+OO 0 . 0000 
pathways. 

C-35 

mrem/yr fract. 
AAAAAAiUU\. i'JUUUiJ\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
ff1ffffff ffffff 
O.O OOE+OO 0.0000 

CVP-2001-00005 
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Pathways (p) 

Milk 
~ 

mrem/yr fract . 
AAAAAAiUU\. i'JUUUiJ\. 
3.603E-04 0.0008 
l.904E-07 0.0000 
2.652E-07 0.0000 
fffffffff 1fffff 
3 . 607E-04 0.0008 

Pathways (p) 

Milk 
~ 

mrem/yr fract . 
MAAiWvU\. AAiUiAJ\. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.O OOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Soi l 
~ 

mrem/yr fract. 
~ i'JUUUiJ\. 
2. 797E-0 5 0.0001 
1 .13 6E-0 5 0.0000 
1. 582E- 05 0 . 0000 
fffffffff fffff1 
5 . 514E-05 0.0001 

All Pathways* 
~ 

mrem/yr fract. 
AAAAiUWUi. iUWUU\. 
1 . 895E-01 0.4077 
1 .351E- 01 0.2907 
l . 402E-01 0.3016 
fffffffff ffffff 
4.647E-01 1 .0000 
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0 

Summary: 116-F-2 Trench Overburden File : 116-F-2 Trench Overburden . RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract. 
.iiAJUUi.AA ~ AAAAl'J\. 
Co-60 l.625E-01 0.3833 
Eu-152 l. 282E-01 0.3024 
Eu-154 l .295E-01 0.3055 
fffffff fffffffff ffffff 
Total 4.202E-01 0.9912 

~ ~ ~ ~ 
mrem/yr fract . 

AAAAAAAii.A AAAAl'J\. 
1.442E-07 0.0000 
2 .657E-07 0 . 0000 
3 . 165E-07 0.0000 
fffffffff ffffff 
7.265E-07 0.0000 

mrem/yr fract. 
MAA.iWvUi. AAAAl'J\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AAAAiUi. 
1.892E-03 0 . 0045 
2.602E-05 0.0001 
3 . 528E-05 0.0001 
fffffffff ffffff 
l.954E-03 0.0046 

mrem/yr fract. 
~ AAAAiUi. 
1 .378E-03 0.0033 
6.839E-06 0 . 0000 
9.275E-06 0 . 0000 
fffffffff ffffff 
1.394E-03 0 . 0033 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~AAAAJ'J\. 
3. 158E-04 0.0007 
1.807E-07 0.0000 
2.451E-07 0 . 0000 
fffffffff ffffff 
3 . 162E-04 0 . 0007 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l . OOOE+OO years 

O Water Dependent Pathways 

Soil 
~ 

mrem/yr fract. 
MAA.iWvUi. iWUiM 
2.451E- 05 0 . 0001 
1 . 078E-05 0.0000 
1.462E-05 0.0000 
fffffffff ffffff 
4.992E-05 0 . 0001 

0 Water Fish Radon Plant Meat Milk All Pathways• 
Radio-~ ~ ~ ~ ~ ~ ~ 
Nuclide mrem/ yr fract . mrem/yr fract. mrem/ yr fract. mrem/ yr fract. mrem/yr fract. 
~ ~ AAAAAi\. AAhlWUUi.A AAAAl'J\. MAA.iWvUi. AAAAl'J\. ~ AAAAiUi. ~ iWUiM 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff . fffffffff ffffff ififfffff ffffff 

mrem/ yr 
~ 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
fffffffff 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 
o•sum of all water independent and dependent pathways. 

C-36 

fract . 
AAAAl'J\. 
0.0000 
0.0000 
0.0000 
ffffff 
0.0000 

mrem/yr 
AAhlWUUi.A 
1.661E-01 
1. 282E-01 
1.296E-01 
fffffffff 
4.239E-01 

fract. 
iWUiM 
0.3918 
0.3025 
0.3056 
ftffff 
1.0000 
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Summary : 116-F-2 Trenc h Overburden File: 116-F-2 Trench Overburden . RAD 

0 

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

Water Independent Pathways (Inhalation excludes radon) 
o Ground 
Radio-~ 
Nuclide mrem/yr fract. 
Ahli.AMA ~ .iUVi.AM 
~o-60 1.249E-01 0.3529 
Eu-152 1.155E-01 0.3264 
Eu-154 1 . 106E-01 0.3126 
ffftfff fifffffff ffftif 
Total 3.510E-01 0.9919 

a 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/ yr fract . 
~ .iUVi.AM 
1 . 108E-07 0.0000 
2 . 395E-07 0.0000 
2.703E-07 0.0000 
ffffiffff ffffff 
6.206E-07 0.0000 

mrem/yr fract . 
~ i\.i\.Ai\i\A 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fftftttft tttftt 
O.OOOE+OO 0.0000 

mrem/yr fract. 
i'JWU\i\ii.ii.A i\.i\.Ai\i\A 
1.454E-03 0.0041 
2.344E-05 0.0001 
3.014E-05 0.0001 
tftftfftt ffffft 
1 .508E-03 0.0043 

mrem/yr fract. 
i'JWU\i\ii.ii.A .iUVi.AM 
l . 059E-03 
6.163E-06 
7. 922 E-06 
fttffftft 
1.073E-03 

0.0030 
0.0000 
0.0000 
ftffff 
0.0030 

CVP-2001-00005 
Rev.a 

Pathways (p) 

Milk Soil 
~ ~ 

mrem / yr fract. 
~ .iUVi.AM 
2.427E-04 0.0007 
1.629E-07 0.0000 
2.094E-07 0 . 0000 
fffffffff ftfftf 
2.430E-04 0.0007 

mrem/ yr 
~ 
l . 884E-05 
9.715E-06 
1 .2 49E-05 
tfftttftf 
4.104E-05 

fract. 
i\.i\.Ai\i\A 
0.0001 
0.0000 
0.0000 
ffffff 
0.0001 

Total Dose Contributions TDOSE(i,p,t) for Indiv idua l Radionuc lides (i) and Pathways (p) 
As mrem / yr and Fraction of Total Dose At t = 3.000E+OO years 

0 
0 Water Fish 
Radio-~~ 
Nuclide mrem/yr fract. mrem/yr fract. 
Ahli.AMA ~ AAAAAA ~ AAA'A'AA 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
ftfffff fffffffff ffffff fftffffff ffftff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

rnrem/ yr 
~ 
0.000E+OO 
O.OOOE+OO 
0 . 000E+OO 
ffttfftff 
O. OOOE+OO 
pathways . 

fract. 
AAA'A'AA 
0 . 0000 
0 . 0000 
0.0000 
ffffft 
0.0000 

mrem/yr fract. 
i'JWU\i\ii.ii.A AAA'A'AA 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ftfftfftf tfffff 
O.OOOE+OO 0 . 0000 

C-37 

mrem/yr fract. 
hl'J\AiUU\.AA AMi\.iU\. 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ftfftf 
O.OOOE+OO 0 . 0000 

Milk Al l Pathways• 
~ ~ 

mrem / yr fract. 
~AAAAAA 
O.OOOE+OO 0 . 0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0 . 000E+OO 0.0000 

mrem/yr fract . 
iiJi.A.iiJi.Ai\ AAAAAA 
l . 276E-01 0.3607 
1.155E-01 0 . 3266 
l.107E-01 0 . 3127 
ttfffffff fitfff 
3.538E-01 1 . 0000 



lRESRAD , Version 6.21 T« Limit= 0.5 year 10 /2 8 /2002 1 0:24 Page 12 

0 
0 

0 

0 

Summary : 116-F- 2 Trench Overburden Fi le: 116- F-2 Trench Overburden.RAD 

Radi o­
Nuc l ide 
.ii.iUiJUUiJi. 
Co- 60 
Eu - 152 
Eu-1 54 
fffffff 
Total 

Total Dose Contri but i ons TDOSE(i , p,t) for Ind i v i dua l Radi onuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 7 . 300E+OO years 

Water Independent Pathways ( I nha l ation excludes radon) 
Ground Inhalation Radon Plant Meat 
~ ~ ~ ~ ~ 

mrem/yr 
JU\.ii.Ai\jJ\ji 

7 .086E-02 
9.234E-02 
7. 881E-02 
fffffffff 
2.420E-01 

fract. mr em/yr fract . mrem/yr fract . mrem/yr fract. mrem/yr frac t . 
MAl\M JU\.ii.Ai\jJ\ji AhlW'J\. ~ AhlW'J\. ~ AhlW'J\. ~ AhlW'J\. 
0.2908 
0 . 3790 
0.3235 
ffffff 
0 . 9933 

6.291E-08 0.0000 O.OOOE+OO 0 . 0000 8.253 E-04 0 . 0034 6.0llE-04 0 . 0025 
1 . 914E-07 0.0000 O.OOOE+OO 0 . 0000 l.874E- 05 0.0001 4.927E-06 0.0000 
l. 926E-07 0.0000 O.OOOE+OO 0 . 0000 2.147E-05 0.0001 5.645E-06 0 . 0000 
fffffffff ffffff fffffffff ffffff ff f fff f ff f fffff fffffffff ffffff 
4.470E-07 0.0000 0.000E+OO 0.0000 8.655E-04 0 . 0036 6. 11 6E-04 0.0025 

Total Dose Contributions TDOSE(i , p,t) for Individual Radionuc lides (i ) and 
As mrem/yr and Fraction of Tota l Dose At t = 7.300E+OO years 

Water Dependent Pathways 

CVP-2001-00005 
Rev. O 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr f r act. 
AAMAiiJUU\. AhlW'J\. 
l.377E-04 0.0006 
l.302E-07 0.0000 
l.492E-07 0 . 0000 
fffffffff ffffff 
1.380E-04 0 . 0006 

Pathways (p) 

mrem/yr fract. 
i'J'JU',J'JVU\A l'J\AhlJ\. 
1.069E- 05 0 . 000D 
7.767E-06 0.0000 
8.899E-06 0.0000 
fffffffff fff f ff 
2.736E-05 0.0001 

0 Water Fish Radon Pl ant Meat Mi l k Al l Pathways* 
Radi o - ~~ 
Nuc lide mrem/yr fract. mrem/yr fract . 
.ii.iUiJUUiJi. ~ AhlW'J\. ~ AhlW'J\. 
Co-60 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
Eu-1 52 O. OOOE+OO 0.0000 0 . 000E+OO 0 . 0000 
Eu- 15 4 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
fffff ff fffffffff ffffff f f f ffffff fff f f f 
Tot a l O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Sum of a l l water independent and dependent 

~ ~ 
mrem/yr fract. 
~ AhlW'J\. 
0.000E+OO 
O.OOOE+OO 
0.000E+OO 
f ffffffff 
0 . 000E+OO 
pathways . 

0.0000 
0 . 0000 
0.0000 
ffffff 
0.0000 

mrem/yr fract. 
~ l'J\AhlJ\. 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
f ffff f fff ffffff 
O. OOOE+ OO 0.0000 

C-38 

~ ~ ~ 
mrem/yr fract. 

AAAAl\.AAAA AhlW'J\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+ OO 0 . 0000 
fff f ff f ff ffffff 
O.OOO E+ OO 0 . 0000 

mrem/yr f r act . 
~ l'J\AhlJ\. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
f ffffffff ffffff 
O.OOOE+ OO 0 . 0000 

mrem/ yr fract. 
AiJ'JUWi.AA l'J\AhlJ\. 
7 . 244E-02 0.2973 
9 . 238E-02 0.3791 
7.885E-02 0.3236 
fffffffff f ff fff 
2.437E-0 1 1.0000 
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0 

Summary: 116-F-2 Trench Overburden File : 116-F-2 Trench Overburden.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As rnrern/yr and Fraction of Total Dose At t = l.600E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide rnrern/yr fract. 
JUiJUUUUi. ~ AAAMA 

.co-60 2.253E-02 0.1855 

~ ~ ~ ~ 

0 

Eu-152 5.871E-02 0.4833 
Eu-154 3.970E-02 0.3268 
fffffff fffffffff ffffff 
Total l.209E-01 0.9956 

rnrern/yr fract. 
~ AAAMA 
2.000E-08 0.0000 
l.217E-07 0.0000 
9.702E-08 0.0000 
fffffffff ffffff 
2.387E-07 0.0000 

rnrern/yr fract. 
AAAAAAAAA AAAMA 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ftttfftft fffftt 
O.OOOE+OO 0.0000 

rnrern/yr fract. 
AAAAAAAAA AAAMA 
2.624E-04 0.0022 
l.192E-05 0.0001 
l.082E-05 0.0001 
ttttttttt tttttt 
2.851E-04 0.0023 

rnrern/yr fract . 
AAAAAAAAA AiiJU'vUi. 
l.911E-04 0.0016 
3.132E-06 0.0000 
2.843E-06 0.0000 
fttftftff fffftf 
l.971E-04 0.0016 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As rnrern/yr and Fraction of Total Dose At t = l . 600E+Ol years 

Water Dep·endent Pathways 
0 Wll= Fi~ Radon Plant Meat 

Radio-~ ~ 
Nuclide rnrern/yr fract. rnrern/yr fract . 
JUiJUUUUi. ~ AAAMA ~ AAAMA 
Co-60 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 
fffttft ttffftttt ffttff ttfttftft tttttt 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

~ ~ ~ 
rnrern/yr fract. 

AAAAAAAAA AAAMA 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ttttttttt tttttt 
O.OOOE+OO 0.0000 

O*Surn of all water independent and dependent pathways. 

rnrern/yr fract . 
AAAAAAAAA AAAMA 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
0.000E+OO 0.0000 
ttttttttt tttttt 
O.OOOE+OO 0.0000 

C-39 

rnrern/yr fract. 
~ AAAlUU\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
tftftfttt fftftt 
O.OOOE+OO 0.0000 

CVP-2001 -00005 
Rev. a 

Pathways (p) 

Milk Soil 
~ ~ 

rnrern /yr fract. 
~AAAMA 
4.379E-05 0.0004 
8.279E-08 0.0000 
7.515E-08 0.0000 
ftttfffff fftttt 
4.394E-05 0.0004 

Pathways (p) 

Milk 
~ 

rnrern/yr fract. 
~ AiiJU'vUi. 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
tttttffff ftttft 
0.000E+OO 0.0000 

rnrern/yr fract. 
~ AAAMA 
3.399E-06 0.0000 
4.938E-06 0.0000 
4.483E-06 0.0000 
tffffffff ffftft 
l.282E-05 0.0001 

All Pathways* 
~ 

rnrern/yr fract . 
AA.AAJUUUl.A lUiJiAAA 
2.303E-02 0.1896 
5.873E-02 0.4835 
3.972E-02 0.3269 
ffftftftf ftttff 
l . 215E-Ol 1.0000 
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0 

Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden . RAD 

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

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract. 
AJiJiJUV'Ji AAAAAAAAA AAhliAA 
Co-60 3.563E-03 0.0789 
Eu-152 2.833E-02 0 . 6274 
Eu-154 1.317E-02 0.2916 
fffffff fffffffff ffffff 
Total 4.506E-02 0.9979 

~ ~ ~ ~ 
mrem/yr fract. 
~ JUIJiAAA 
3.163E-09 0 . 0000 
5.873E-08 0.0000 
3.218E-08 0 . 0000 
fffffffff ffffff 
9.408E-08 0 . 0000 

mrem/yr fract. 
AAiWiJUUU\. AAhliAA 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff tfffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
AAAAAAiiJU\. AAhliAA 
4.lSOE-05 0.0009 
5.750E-06 0 . 0001 
3.588E-06 0.0001 
fffffffff ffffff 
5.084E-05 0.0011 

mrem/yr fract. 
~ JUIJiAAA 
3.022E-05 0 . 0007 
1.SllE- 06 0.0000 
9 . 432E-07 0 . 0000 
tttffffff ffffff 
3.268E-05 0.0007 

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

O Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio-~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 
MiiiUi.)Ui. AAAAAAiiJU\. JiJUiJiJiJi. ~ JUIJiAAA AAiWiJUUU\. AAhliAA AAAAAAiiJU\. AAhliAA ~ AAAAM 
Co-60 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 
Eu-154 0 . 000E+OO 0 . 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffff ffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total 0.000E+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent pathways . 

C-40 

CVP-2001-00005 
Rev. a 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAAM 
6.926E-06 0.0002 
3 . 995E-08 0.0000 
2.493E-08 0 . 0000 
fffffffff ftffff 
6 . 991E-06 0.0002 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAAM 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Soil 
~ 

mrem/yr fract . 
iWi.hlUUUiJ\. AAhliAA 
5.376E-07 0.0000 
2.383E-06 0 . 0001 
1.487E-06 0.0000 
fffffffff ffffff 
4.407E-06 0.0001 

All Pathways* 
~ 

mrem/yr fract. 
~ ~ 
3.643E-03 0.0807 
2.834E-02 0.6276 
1.317E-02 0.2918 
fffffffff ffffff 
4.516E-02 1.0000 
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0 

Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 4.300E+Ol years 

Water Independent Pathways (Inha lation excludes radon) 
O Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide mrem/yr fract. 
J5JU\.iUUUi. ~ iUi.i'JiJV\. 

, Co-60 6.430E-04 0.0325 

~ ~ ~ ~ 

I, 

Eu- 15 2 l . 440E-02 0.7276 
Eu-154 4.726E-03 0.2388 
fffffff fifffffff fffiff 
Total 1 . 977E-02 0.9989 

mrem/yr fract. 
~ iUi.i'JiJV\. 
5.708E-10 0.0000 
2.985E-08 0.0000 
1 . 155E-08 0.0000 
fffffffff ffffff 
4.197E-08 0.0000 

mrem/ yr fract. 
~i\.iiJ\AAA 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
fffffffff fiffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ i\.iiJ\AAA 
7 . 489E-06 0.0004 
2 . 923E-06 0.0001 
l.288E-06 0.0001 
fffffffii fifiii 
1.170E-05 0.0006 

mrem/yr fract. 
~ iUi.i'JiJV\. 
5.454E-06 0.0003 
7.683E-07 0 . 0000 
3.385E-07 0 . 0000 
fffffffff ffffff 
6.561E-06 0.0003 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem / yr and Fraction of Total Dose At t = 4.300E+Ol years 

0 
O Water Fish 

Radio-~ ~ 
Nuclide mrem/yr fract. mrem/yr fract . 
iU'JUUVJ\. ~ iUi.i'JiJV\. ~ iUi.i'JiJV\. 
Co-60 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 154 O.OOOE+OO 0.000 0 O.OOOE+OO 0 . 0000 
fffffff fffffffff ifffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

mrem/yr 
~ 
O.OOOE+OO 
O.OOOE+OO 
0.000E+OO 
iffffffii 
O.OOOE+OO 
pathways. 

fract. 
i\.iiJ\AAA 
0.0000 
0 . 0000 
0 . 0000 
ffffff 
0 . 0000 

mrem/yr fract. 
~ i\.iiJ\AAA 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

C-41 

mrem/ yr fract. 
AAAi\i\.iV.i.AA iUi.i'JiJV\. 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffifffff ffffff 
O.OOOE+OO 0.0000 

CVP-2001-00005 
Rev.a 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAAAA 
1.250E-06 0.0001 
2.030E-08 0.0000 
8.947E-09 0.0000 
ffiffffif ffffff 
l.279E-06 0 . 0001 

Pathways (p) 

Milk 
~ 

mrem / yr fract . 
~AAAAAA 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
O. OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0 . 0000 

Soil 
~ 

mrem/yr fract . 
lWiMAAhli. i\.iiJ\AAA 
9.701E-08 0.0000 
1.211E-06 0.0001 
5.337E-07 0.0000 
fffffffff ffffff 
1 . 842E-06 0 . 0001 

All Pathways• 
~ 

mrem / yr fract. 
~ i\.iiJ\AAA 
6.573E-04 0.0332 
l .440E-02 0.7279 
4.729E-03 0.2389 
fffffffff ffffff 
l.979E-02 1 . 0000 



CVP-2001-00005 
Rev. 0 
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0 

Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

To t a l Do s e Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As rnrern/ yr and Fraction of Total Dose At t = 1.000E+02 years 

Wate r Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuc l ide rnrern/yr fract. 
iU'JUUUlb. ~ AAAAAA 
Co-60 3.528E-07 0.0004 
Eu-152 7.410E-04 0.9326 
Eu-154 5.289E-05 0.0666 
fffffff fffffffff ffffff " 
Total 

0 
7 . 942E-04 0.9996 

~ ~ ~ ~ 
rnrern/yr fract. rnrern/yr fract. rnrern/yr fract . rnrern/yr fract. 
~ iUUi.hliA ~ i'J\.i\Jl.AA ~ iUUi.hliA ~AAAAJI.A 
3 .132E-13 0.0000 O.OOOE+OO 0.0000 4.109E-09 0.0000 2.993E-09 0.0000 
l.536E-09 0.0000 O. OOOE+OO 0.0000 1 . 504E-07 0.0002 3.953E-08 0 . 0000 
1. 292E-10 0.0000 O.OOOE+OO 0 . 0000 l . 441E-08 0 . 0000 3.788E-09 0.0000 
fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
1.666E-09 0.0000 O.OOOE+OO 0 . 0000 1 . 689E-07 0 . 0002 4 . 631E-08 0.0001 

Pathways (p) 

Milk 
~ 

rnrern/yr fract . 
~ AAAAAA 
6.857E-10 0.0000 
l.045E-09 0.0000 
1.00lE-10 0.0000 
fffffffff ffffff 
1 . 831E-09 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As rnrern/yr and Fraction o f Total Dose At t = l . OOOE+02 years 

O Water Dependent Pathways 
O Water Fish Radon Plant 
Radio-~ ~ ~ ~ 
Nuclide rnrern/yr fract. rnrern/yr fract . rnrern / yr fract. rnrern / yr fract. 
AAiUUUiA ~ AAAAAA ~ iUUi.hliA ~ i'J\.i\Jl.AA ~ AAii.AAA 
Co-60 0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 

Meat 
~ 

rnrern/ yr fract . 
~AAii.AAA 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 

Milk 
~ 

rnrem / yr fract. 
~ AAAAAA 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 

Total O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 
O*Surn of all water independent and dependent pathways . 

C-42 

Soil 
~ 

mrern/yr fract. 
~AAii.AAA 
5.323E-11 O.OOO Q 
6 . 232E-08 0.0001 
5 . 971E- 09 0.0000 
fffffffff ffffff 
6.835E-08 0 . 0001 

All Pathways* 
~ 

mrem / yr 
~ 
3.607E-07 
7 . 412E-04 
5.291E-05 
fffffffff 
7.945E-04 

fract. 
AAii.AAA 
0 . 0005 
0.9329 
0 . 0666 
ffffff 
1 . 0000 
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Summary: 116-F- 2 Trench Overburden File: 116-F-2 Trench Overburden.RAD 

0 

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

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide rnrern/ yr fract . 
MAAAiUi. iUiAAAiUUiA AAAiUU\. 

~ ~ ~ ~ 

·Co-60 1.278E-18 0 . 0000 
Eu-152 2.231E-08 0.9993 

·Eu-154 7.534E-12 0.0003 
1111111 111111111 11ff11 
Total 2.232 E-08 0.9997 

5 

rnrern/yr fract. 
iUiAAAiUUiA AAAiUU\. 
1.135E-24 0 . 0000 
4.626E-14 0 . 0000 
l.841E-17 0.0000 
111111111 111111 
4.628E-14 0.0000 

rnrern /yr fract. 
~ ii.AAAii.A 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
11f1111f1 111111 
0.000E+OO 0 . 0000 

rnrern/yr fract. 
~ MAMA 
l.489E-20 0.0000 
4.528E-12 0.0002 
2.053E-15 0.0000 
111111111 111111 
4.530E-12 0 . 0002 

rnrern/yr fract . 
iUiAAAiUUiA AAAiUU\. 
1.084E-20 0.0000 
l.190E-12 0.0001 
5.396E-16 0.0000 
111111111 111111 
1.191E-12 0.0001 

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

0 
0 Water Fish 
Radio-~ ~ 
Nuclide rnrern/yr fract . rnrern/yr fract. 
MAAAiUi. iUiAAAiUUiA AAAiUU\. ~ AAAiUU\. 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
Eu-152 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111fff 111111111 111111 
Total O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

O*Surn of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

rnrern/yr fract . 
~ ii.AAAii.A 
0.000E+OO 0.0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0.0000 
f111111f1 ff1fff 
O.OOOE+OO 0.0000 
pathways . 

rnrern/yr fract. 
~ AiUUi.AA 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 ,0000 
O.OOOE+OO 0.0000 
111111111 1111f1 
O.OOOE+OO 0.0000 

C-43 

mrern/yr fract. 
AAiUiAiU\M iiAAAAA 
0.000E+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

CVP-2001-00005 
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Pathways (p) 

Milk Soil 
~ ~ 

rnrern/yr fract . 
iUiAAAiUUiA AAAAiUi. 
2.484E-21 0.0000 
3.146E-14 0 . 0000 
l.426E-17 0.0000 
111111111 111111 
3.147E-14 0.0000 

Pathways (p) 

rnrern /yr fract. 
AAlUWUUU'.. AiW\AA 
1.929E-22 0.0000 
1.876E-12 0 . 0001 
8.507E-1 6 0.0000 
111111111 111111 
l. 877E-12 0.0001 

Milk All Pathways* 
~ ~ 

rnrern / yr fract . 
~ iiAAAAA 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
111111111 111111 
0.000E+OO 0.0000 

mrern/ yr fract . 
~ ii.AAAii.A 
1 .307E-18 0.0000 
2.232E-08 0.9997 
7 . 538E- 12 0.0003 
ff11f1111 111111 
2.233E-08 1.0000 
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Total Dose Contributions TDOSE(i,p,t) f or Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuc l ide mrem/yr fract. 
~ ~ 
Co-60 O.OOOE+OO 
Eu-152 3.342E-24 
Eu-154 O. OOOE+OO 
fffffff fffffffff 
Total 3.342E-24 

~ 
0.0000 
0.0000 
0.0000 
ffffff 
0.0000 

~ ~ ~ ~ 
mrem/yr frac t . rnrern/yr fract. mrern/ yr fract. rnrem/yr fract . 

MAAMi\.AA ~ 'AA'AMJ,..'A'AA ~ 'AA'AMJ,..'A'AA ii.AAAAA 'AA'AMJ,..'A'AA ii.AAAAA 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1 .073E-17 0.2116 O.OOOE+OO 0.0000 2.3 75E-17 0.4681 6.242E-18 0.1230 
O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
ffftfffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
l . 073E-17 0. 2116 O.OOOE+OO 0.0000 2.375E- 17 0.4681 6.242E-18 0.1230 

Total Dose Contributions TDOSE(i,p,t) f o r Individual Radionuclides (i) and 
As mrem/ yr and Fraction o f Total Dose At t = 1 . 000E+03 years 

O Water Dependent Pathways 
o Water Fish Radon Plant Meat 
Radio-~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/ yr fract . mrem/yr fract. 
AAAAAJi.A ~ ~ MAAMi\.AA ~ ~ AAAiW>. 'AA'AMJ,..'A'AA ii.AAAAA 'AA'AMJ,..'A'AA iUiJlJUUi. 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 
fffffff fffffffff ffffff fffffffff f fffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Surn o f all water independent and dependent pathways . 
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Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ ~ 
O. OOOE+OO 0 . 0000 
1.650E-19 0.0033 
O.OOOE+OO 0.0000 
fffffffff ffffff 
1 .650E-19 0.0033 

Pathways (p) 

Milk 
~ 

mrem/ yr fract. 
AAAAAAAAA ~ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Soil 
~ 

mrem/yr fract. 
~ AAAiW>. 
0.000E+OO 0.0000 
9.841E-18 0.1940 
O.OOOE+OO 0.0000 
fffffffff ffffff 
9.84 1E-18 0 . 1940 

All Pathways• 
~ 

mrem / yr fract. 
.iWWVi.iUUi. AAAiW>. 
O.OOOE+OO 0.0000 
5.073E-17 1 .0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
5.073 E- 17 1.0000 
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Dose / Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/ yr)/(pCi/g) 
(i) (j) Fraction* t= 0 . 000E+OO 1 . 000E+OO 3.000E+OO 7. 300E+OO l.600E+Ol 3 . 000E+Ol 4 . 300E+Ol 1.000E+02 3.000E+02 1.000E+03 

AAAAAhli. ii.ii.AAAAA AAA.i\.iiJiJiJi AAA.i\.iiJiJiJi AAAlUiJUUUi. AAAlUiJUUUi. AAii.iWiAAA AAii.iWiAAA ~ ~ iWU\lUUUU\. iWU\lUUUU\. iWU\lUUUU\. 
Co-60 Co-60 1 . 000E+OO 9.973E+OO 8.742E+OO 6 . 717E+OO 3.813E+OO l.212E+OO l . 917E-01 3 . 459E-02 1.898E-05 6.877E- 17 O.OOOE+OO 

OEu-152 Eu-152 7.208E- 01 3.161E+OO 3.00lE+OO 2.704E+OO 2.162E+OO l . 375E+OO 6.632E-01 3.371E-01 1.73 5E-02 5 . 223E-07 7.823E-23 
QEu-152 Eu-152 2 . 792E-01 1 . 224E+OO l.162E+OO l.047E+OO 8. 374E-Ol 5.324E- 01 2.569E-01 1 . 306E-01 6.719E- 03 2.023E- 07 3.030E-2 3 

Eu-152 Gd-152 2.792E-01 4.268E-17 1.251E-16 2.777E-16 5.566E-16 9.615E-16 1.327E- 15 1 . 495E-15 l.658E-15 1.662E-15 1.647E-15 
Eu-152 aDSR(j) l . 224E+OO 1.162E+OO l.047E+OO 8.374E-01 5.324E-01 2.569E-01 1.306E-01 6.719E-03 2.02 3E-07 1 . 647E-15 

OEu-154 Eu-154 1.000E+OO 4.752E+OO 4.392E+OO 3.751E+OO 2.67 3 E+OO l.346E+OO 4.466E-01 1 . 603E-01 1.794E-03 2 .555E-10 2 . 788E-34 
fffffff fffffff ffffifiif fffffffff fffffffff fffffffff fffffffif fififfffi ifiiiifii fffffifif fffffffff fifffffff fffffffff 

. *Branch Fraction is the cumulative factor for the j ' t princ ipal radionuclide daughter: CUMBRF(j) = BRF(l)*BRF(2)* . .. BRF(j). 
The DSR includes contributions from associated (half-life 6 0 . 5 yr) daughters . 

0 
Single Radionuclide Soil Guideline s G(i,t) in pCi / g 

Basic Radiation Dose Limit= 1 . 500E+Ol mrem/ yr 
ONuclide 

(i) 
AilJ',jijijUi_ 

Co-60 
Eu-152 
Eu-154 
fffffff 

t= O.OOOE+OO 
AAA.i\.iiJiJiJi 
1.504E+OO 
3 . 420E+OO 
3.157E+OO 
fffffffff 

1 . 000E+OO 
iWU\lUUUU\. 
1.716E+OO 
3.603E+OO 
3.415E+OO 
fffffffff 

*At specific activity limit 
0 

3.000E+OO 
iWWvi.AAA 
2 . 233E+OO 
3.998E+OO 
3.999E+OO 
fffffffff 

7.300E+OO l . 600E+Ol 
AAii.iWiAAA ~ 
3.934E+OO l . 238E+Ol 
5.00lE+OO 7.866E+OO 
5 . 612E+OO l.114E+Ol 
fffffffff fffffffff 

Summed Dose / Source Ratios DSR(i,t) in (mrem/ yr) / (pCi / g) 
and Single Radionuclide Soil Guidelines G(i,t) in p Ci / g 

at tmin time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose= 0 . 000E+OO years 

ONuclide Initial tmin DSR(i , tmin) G(i , tmin) DSR(i,tmax) 
(i ) (pCi/g) (years) (pCi / g) 

AAli.AAAA AAAAAiUUU\. ~ ~ ~ 
Co-60 1 . 900E-02 O. OOOE+OO 9.973E+OO l.504E+OO 
Eu-152 3.0SOE-02 O.OOOE+OO 4.386E+OO 3.420E+OO 
Eu-154 2.950E-02 O.OOOE+OO 4 . 752E+OO 3.157E+OO 
fffffff fffffffff ffffffffffffffff fffffffff fffffffff 

AAAAAAAiU\. 
9 . 973E+OO 
4.386E+OO 
4.752E+OO 
iffifffff 

C-45 

3.000E+Ol 
~ 
7.824E+Ol 
l.630E+Ol 
3.359E+Ol 
fffffffff 

G(i,tmax) 
(pCi/g) 
~ 
1.504E+OO 
3 . 420E+OO 
3 . 157E+OO 
fffffffff 

4.300E+Ol 
~ 
4.336E+02 
3 .207E+Ol 
9.358E+Ol 
fffffffff 

l.OOOE+0 2 
AAAlUiJUUUi. 
7.902E+05 
6.233E+02 
8 . 363E+03 
fffffffff 

3.000E+0 2 
iWU\lUUUU\. 

*1.131E+l5 
2.070E+07 
5 . 871E+l0 
fffffffff 

l . OOOE+03 
AAii.iWiAAA 

*l .131E+15 
*l.765E+l4 
*2.639E+14 
fffffffff 
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ONuclide Parent BRF(i) 
(j) ( i) 

~ AiWiJUU\. ~ 
Co-60 Co-60 l.OOOE+OO 

OEu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2 . 792E-01 
Eu-152 a.DOSE(j) 

OGd-152 Eu-152 2.792E-01 
OEu-154 Eu-154 1.000E+OO 
fffffff fffffff fffffffff 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

DOSE(j , t), mrem/yr 
t= O.OOOE+OO 1 . 000E+OO 3.000E+OO 7.300E+OO 1.600E+Ol 3 . 000E+Ol 4.300E+Ol 1.000E+02 3.000E+02 1.000E+03 

AAAAAAAAA ~ ~ ~ iiAii.AAAAAA ~ ~ iiAii.AAAAAA ~ AAAAAAAAA 
1.895E-01 1 .661E-01 1.276E-01 7.244E-02 2.303E-02 3 . 643E-03 6.573E-04 3.607E-07 l.307E-18 O.OOOE+OO 
9.736E-02 9.243E-02 8.329E-02 6.658E-02 4 . 233E-02 2.043E-02 1.038E-02 5.343E-04 l.609E-08 2.410E-24 
3.771E-02 3.580E-02 3.226E-02 2 . 579E-02 1.640E-02 7.912E-03 4 . 022E-03 2.069E-04 6.231E-09 9.333E-25 
1.351E-01 1.282E-01 l.155E-01 9 . 238E-02 5.873E-02 2.834E-02 l.440E-02 7.412E-04 2.232E-08 3.343E-24 
1.315E-18 3.854E-18 8.554E-18 1.714E-17 2.961E-17 4 . 087E-17 4.603E-17 5 . 106E-17 5.120E-17 5.073E-17 
1 . 402E-01 1.2 96E-01 1.107E-01 7.885E-02 3.972E-02 1.317E-02 4.729E-03 5.291E-05 7 . 538E-12 O. OOOE+OO 
fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 

BRF(i) is the branch fraction of the parent nuc lide . 

ONuclide Parent BRF(i) 
(j) ( i) 

MAhli.AA iUiJUiJi.AA AAAAAAAAA 
Co-60 Co-60 1.000E+OO 

OEu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2.792E-01 
Eu-152 a.S(j): 

OGd- 152 Eu-15 2 2.792E-01 
OEu-154 Eu-154 1.000E+OO 
fffffff fffffff fffffffff 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

S(j,t) , pCi/g 
t= O.OOOE+OO 1.000E+OO 3.000E+ OO 7 .300E+OO 1. 600E+Ol 3.000E+Ol 4.300E+Ol 1.000E+02 3.000E+02 1.000E+03 

iiAii.AAAAAA AAAAAAAAA AAAAAAAAA iiAii.AAAAAA ii.iiAAAAMi\. iiAii.AAAAAA ~ ~ iiAii.AAAAAA MAAAAAAA 
1.900E-02 1.666E-02 1.280E-02 7.264E-03 2.309E-03 3.653E-04 6.59 1E-05 3.616E-08 l.310E-19 0.000E+OO 
2.220E-02 2.107E-02 1.899E-02 1.518E-02 9.653E-03 4 .658 E-03 2.36 7E-03 l.218E-04 3.668E-09 5 . 494E-25 
8.599E-03 8 . 163E-03 7.356E-03 5.881E-03 3.739E-03 l.804E-03 9.l?OE-04 4.719E-05 1.421E-09 2.128E- 25 
3.0BOE-02 2.924E-02 2.635E-02 2.106E-02 1.339E-02 6.462E-03 3.285E-03 l.690E-04 5.089E-09 7.622E-25 
0.000E+OO 5.378E-17 1.533E-16 3.352E-16 5 . 992E-16 8.376E-16 9.468E-16 l.053E-15 l.056E-15 l.047E-15 
2.950E-02 2 . 726E-02 2.329E-02 l .659E-02 8.358E-03 2.773E-03 9.951E-04 l .113E-05 l.586E-12 1.731E-36 
fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 

BRF(i) is the branch fraction of the parent nuclide. 
ORESCALC.EXE execution time= 1.18 seconds 
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Dose Conversion Factor (and Related) Parameter Summary 
File: HEAST 2001 Morbidity 

0 
Menu 3 Parameter 

B-1 3 Dose conversion factors for inhalation, mrem/ pCi: 
B-1 3 C-14 
B-1 3 Co-60 
B-1 3 Cs-137+0 
B-1 3 Eu-152 
B-1 3 Eu-154 
B-1 3 Gd-152 

D-1 3 Dose conversion factors for ingestion, mrem / pCi: 
D-1 3 C-14 
D-1 3 Co -60 
D-1 3 Cs-137+0 
0-1 3 Eu-152 
0-1 3 Eu-154 
D-1 3 Gd-152 

0-34 3 Food 
0-34 3 C-14 
0-34 3 C-14 
0-34 3 C-14 
0-34 ' 

transfer factors: 

0-34 ' Co-60 
D-34 3 Co-60 
D-34 3 Co-60 
0-34 3 

0-34 3 Cs-137+0 
D-34 3 Cs-137+0 
D-34 3 Cs-137+0 
0-34 3 

0-34 3 Eu-152 
0-34 3 Eu-152 
0-34 3 Eu-152 
0-34 3 

0-34 3 Eu-154 
0-34 3 Eu-154 
0-34 3 Eu-154 
0-34 3 

D-34 3 Gd-152 
D-34 3 Gd- 152 
0-34 3 Gd-152 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi / kg) / (pCi / d) 
milk/livestock-intake ratio, (pCi / L) /(pCi/ d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk / livestock-intake ratio, (pCi/L) / (pCi / d) 

plant /soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg) / (pCi / d) 
milk / livestock-intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef / livestock-intake ratio, (pCi /kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef /l ivestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L) / (pCi / d) 

plant/soil concentration ratio , dimensionless 
beef / lives tock-intake ratio, (pCi/kg) / (pCi/d) 
milk / livestock-intake ratio, (pCi / L) / (pCi / d) 

0-5 ] Bioaccurnulation factors, fresh water , L/ kg: 
0-5 3 C-14 fish 
0-5 3 C-14 crustacea and mollusks 
0-5 
0-5 3 Co-60 fish 
0-5 3 Co-60 crustacea and mollusks 
0-5 
0-5 3 Cs-137+0 fish 
0-5 3 Cs-137+0 crustacea and mo llusks 
0-5 

current 
Value 

3 2.090E-06 3 

] 2.190E-04 3 

3 3.190E-05 3 

3 2.210E-04 3 

3 2.860E-04 3 

3 2.430E-01 3 

3 2 . 090E-06 3 

3 2.690E-05 3 

3 5 . 000E-05 ] 

' 6.480E-06 3 

3 9.550E-06 3 

3 1 . 610E-04 3 

3 5.SOOE+OO 3 

3 3.lOOE-02 3 

3 1.200E-02 3 

3 8.000E-02 3 

' 2.000E-02 ] 

3 2.000E-03 3 

' 4.000E-02 ] 

' 3.000E-02 3 

3 8.000E-03 3 

3 2.SOOE-03 ] 

3 2.000E-03 ] 

3 2.000E-05 ] 

3 2.SOOE-03 3 

] 2.000E-03 ] 

] 2.000E-05 ] 

3 2 . SOOE-03 ] 

3 2.000E-03 ] 

] 2.000E-05 ] 

] 5.000E+04 ' ] 9.100E+03 ' 
] 3.000E+02 3 

' 2.000E+02 ] 

] 2.000E+03 ' 
' 1.000E+02 3 
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Default 

2.090E-06 3 

2 . 190E-04 3 

3.190E-05 3 

2.210E-04 3 

2.860E-04 ' 2.430E-01 3 

2.090E-06 3 

2.690E-05 3 

5.000E-05 3 

6.480E-06 3 

9.550E-06 3 

l.610E-04 3 

5.SOOE+OO 3 

3.lOOE-02 3 

1.200E-02 3 

8.000E-02 3 

2.000E-02 3 

2.000E-03 3 

4.000E-02 3 

3.000E-02 3 

8.000E-03 ] 

2.SOOE- 03 ] 

2.000E-03 3 

2.000E-05 ] 

2.SOOE-03 ] 

2.000E-03 ] 

2.000E-05 ] 

2.SOOE-03 ] 

2.000E-03 ] 

2.000E-05 ' 

5 . 000E+04 ] 

9.100E+03 ] 

3 . 000E+02 3 

2.000E+02 3 

2.000E+03 ] 

1.000E+02 3 

Parameter 
Name 

DCF2 ( 1) 
DCF2( 2 ) 
DCF2 ( 3) 
DCF2( 4) 
DCF2( 6) 
DCF2( 7) 

DCF3( 1) 
DCF3 ( 2) 
DCF3( 3) 
DCF3( 4) 
DCF3( 6) 
DCF3( 7) 

RTF( 1,1) 
RTF( 1, 2) 
RTF( 1, 3) 

RTF( 2,1) 
RTF( 2, 2) 
RTF( 2, 3) 

RTF( 3, 1) 
RTF( 3,2) 
RTF( 3, 3) 

RTF( 4, 1) 
RTF( 4, 2) 
RTF( 4, 3) 

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

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

CVP-2001 -00005 
Rev.a 

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

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

BIOFAC( 3,1) 
BIOFAC( 3,2) 
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0 

Summary: 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD 

Menu 3 

Dose Conversion Fac t or (and Related) Parameter Summary (continued) 
File: HEAST 2001 Morbidity 

Parameter 
Current 

Value Default 
Parameter 

Name 

D-5 ' Eu- 152 fish ' 5.000E+Ol ' 5.000E+Ol 3 BIOFAC( 4,1) 
D-5 ' Eu-152 crustacea and mollusks 3 1 . 000E+03 3 1.000E+03 ' BIOFAC( 4,2) 

-D-5 
D-5 3 Eu- 154 fi s h 3 5.000E+Ol ' 5.000E+Ol 3 BIOFAC( 6, 1) 
D-5 3 Eu-15 4 crustacea and mollusks 3 l.OOOE+03 ' l .OOOE+03 3 BIOFAC( 6,2) 
D-5 
D-5 3 Gd-152 fish 3 2. 500E+Ol ' 2. SOOE+Ol ' BIOFAC ( 7, 1) 

-D-5 3 Gd-152 , crustacea and mollusks 3 l . OOOE+03 3 l.OOOE+03 . 3 BIOFAC( 7,2) 
ffffflfffffffffffffffffffffffffffffffffffffff1f11fff1f11f11111ff1fflfffffffff11t1ff1f1ffffftffffffffff1fff 

C-51 
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Fi l e : 11 6- F-2 Trench Deep Zone . RAD 

0 

Swnmary : 116-F-2 Trench Deep Zone 

Site-Specific Parameter Summary 

Menu 3 Parameter 

ROll 'Area o f contaminated z one (m**2) 
ROll Thickness of contaminated z one (m) 
ROll Length parallel to aquifer fl ow (m) 
ROll Basi c radiation dose limit (mrem/yr) 
RO l l Time s ince p l acement of material (yr) 
ROll Times for cal cul ations (yr) 
ROll Times for cal cul at i ons (yr) 
ROll 'Times for cal cul ations (yr) 
ROll 3 Times for cal cul at i ons (yr) 
ROll 3 Times for cal cul at i ons (yr) 
ROll ' Times f or calculations (yr) 
ROll 3 Times for ca l cul ations (yr) 
ROll 3 Times for calculations (yr) 
ROll 3 Times for calculations (yr) 

R012 J Initial principal radionuclide (pCi/g) : 
R012 J Initial principal radionuclide (pCi/g): 
R012 J Initial principal radionuclide (pCi/g): 
R012 J Initia l principal radionuclide (pCi /g): 
R0 12 J Initial principal radionuclide (pCi/g): 
R012 l Concentra tio n in groundwater (pCi / L): 
R012 J Concentration in groundwate r (pCi / L) : 
R0 12 l Concentration in groundwater (pCi / L): 
R01 2 J Concentration in groundwater (pCi / L) : 
R01 2 J Concentration in groundwater (pCi / L) : 

R01 3 3 Cover depth (m) 
R01 3 3 Density o f cover material (g /cm* *3 ) 
R013 ' Cover depth erosion rate (m/ yr ) 
R013 3 Dens ity of contaminated zone (g/cm**3 ) 
R013 3 Contaminated zone erosion r ate (m/yr) 
R013 3 Contaminated zone total porosity 
R013 ' Contaminated zone field capac i ty 

C- 14 
Co-60 
Cs-137 
Eu-152 
Eu-154 
C- 14 
Co-60 
Cs-137 
Eu- 152 
Eu-1 54 

R013 3 Contaminated zone hydraulic con duct i vity (m/ yr) 
R013 3 Contaminated zone b parameter 
R013 3 Average a nnual wind speed (m/sec) 
R013 ' Humidity in ai r (g /m** 3 ) 
R013 3 Evapotranspirat i on coefficient 
R013 3 Prec ipitat i on (m/yr) 
R013 3 Irriga tion (m/yr ) 
R013 3 Irriga ti on mode 
R01 3 ' Runoff coefficient 
R013 3 Watershed area for nearby s tream or pond (m**2) 
R013 3 Accu racy f or water/soil computations 

R014 ' Density of saturated zone (g/cm* *3) 
R014 ' Saturated zone t o tal p o ros ity 
R014 3 Saturated zon e effective porosity 
R014 3 Saturated zon e field capacity 
R014 3 Saturated z one hydraulic conducti vi t y (m / yr) 
R0 14 3 Saturated zone hydraulic g radient 

3 User 3 

... _y1p11~ .. De fault 

3 l.535E+04 3 l.OOOE+04 3 

3 7.40 0E+O O 3 2.000E+OO 3 

3 7.SOO E+Ol 3 1.000E+02 3 

3 4.000E+OO 3 2 .SOOE+Ol 3 

3 O.OOOE+OO 3 0.000E+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

3 3.000E+OO 3 3 .000E+O O 3 

3 7.300£+00 3 l.OOOE+Ol ' 
' 1.600£+01 3 3 . 000E+Ol 3 

3 3.000E+Ol 3 1.000E+02 3 

3 4 . 300E+Ol 3 3.000E+0 2 3 

3 1.000E+02 3 l.O OOE+03 ' 
3 3.000E+02 ' O.OOOE+OO 3 

3 l . OOO E+03 3 0.000E+OO 3 

3 3.870E+OO 3 O.OOOE+O O 3 

3 1.300E+ OO 3 O.OO OE+O O 3 

3 2.000E+Ol 3 0.000E+O O 3 

3 4 . 160E+Ol 3 O.OOOE+OO 3 

3 4.210E+OO 3 O.OOOE+OO 3 

3 n ot us ed 3 0.000E+OO 3 

3 not used 3 0 . 000E+OO 3 

3 n ot used 3 O.OOOE+OO 3 

3 not us ed 3 O.OO OE+O O 3 

' not used 3 0.00 0E+OO 3 

3 4.600E+OO 3 O.OOOE+OO 3 

3 n ot used 3 l . SOOE+OO 3 

' l.OOOE-03 3 l . OO OE-03 3 

3 1.600E+OO 3 1.SOOE+OO 3 

3 l.OOOE-03 3 l.O OOE- 03 3 

3 4 . 000E-01 3 4.000E-01 3 

3 l.SOOE-01 ' 2.00 0E-01 3 

3 2.SOOE+02 3 l.OOOE+Ol 3 

3 4 .0SOE+OO 3 5.30 0E+OO 3 

3 3.400E+OO 3 2 .000E+O O 3 

3 n ot u sed ' 8.00 0E+O O ' 
3 9.lOO E-01 3 5 . 000E- 01 ' 
3 1.600E-01 3 1 .00 0E+O O 3 

3 7.600E-01 3 2 . 000E-01 3 

J overhead 
3 2.000 E-01 
3 1.000£+06 
3 l .OOOE-03 

l overhead 
3 2.000E-01 3 

3 1.000£+0 6 3 

3 1.000E-03 3 

3 1.600E+OO 3 1.SOOE+OO 3 

3 4.000E-01 3 4.0 00E-01 ' 
3 2.SOOE-01 3 2.000E-01 3 

3 l.SOOE-01 ' 2.000E-01 ' 
3 5.530E+03 3 l.OOOE+02 3 

3 l .250E-03 3 2 .000E-0 2 3 

C-52 

CVP-2001-00005 
Rev. a 

Us ed by RESRAD 
different from 

Parameter 
Name 

3 AREA 
3 THICKO 
3 LCZPAQ 
3 BRDL 
3 TI 
3 T( 2) 
3 T( 3) 
3 T( 4) 
3 T( 5) 
3 T( 6) 
3 T( 7) 
3 T( 8) 

' T( 9) 
3 T(lO) 

' Sl ( 1) 
3 Sl ( 2) 
3 Sl( 3) 
3 Sl( 4) 
3 Sl ( 6) 
3 Wl ( 1) 
3 Wl ( 2) 
3 Wl ( 3) 
3 Wl ( 4) 
3 Wl ( 6) 

3 COVERO 
3 DENSCV 
J vcv 
3 DENSCZ 
J vcz 
3 TPCZ 
3 FCCZ 
3 HCCZ 
3 BCZ 
3 WIND 
3 HUMID 
3 EVAPTR 
3 PRECIP 
3 RI 
3 IDITCH 
3 RUNOFF 
'WAREA 
3 EPS 

3 DENSAQ 
3 TPSZ 
3 EPSZ 
3 FCSZ 

HCSZ 
HGWT 
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File: 116-F-2 Trench Deep zone.RAD Summary : 116-F-2 Trench Deep Zone 

Site-Specific Parameter Summary (continued) 

CVP-2001-00005 
Rev. 0 

0 3 User 3 3 Used by RESRAD Parameter 
Me nu 3 Parameter .................. 

R014 3 Saturated zone b parameter 
R014 3 Water table drop rate (m/yr ) 
R014 3 Well pump intake depth (m below water table) 

, R014 'Model: Nondispersion (ND) or Mass-Balance (MB) 
R014 'Well pumping rate (m**3/yr) 

R015 3 Numbe r of unsaturated zone strata 

. R016 3 Distribution coefficients for C-14 
R016 3 Contaminated z one (crn**3/g) 
R016 Saturated zone (crn**3/g) 
R016 Leach rate (/yr) 
R016 3 Solubility constant 

R016 3 Distribution coefficients for Co-60 
R016 ' Contaminated zone (crn**3 /g ) 
R016 ' Saturated zone (cm**3 /g) 
R016 3 Leach ra t e (/yr) 
R016 3 Solubili t y constant 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

Distribution coefficients for Cs-137 
Contaminated zone (crn**3 /g ) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Eu-152 
Contaminated zone (cm**3/g) 
Saturated zone (cm**3 /g) 
Leach rate ( /yr ) 
Solubility constant 

R016 3 Distribution coefficients for Eu-154 
R016 3 Cont aminated zone (cm**3 /g ) 
R016 3 Saturated zone (cm**3/g) 
R016 3 Leach rate (/yr ) 
R01 6 3 Solubility constant 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

Distribution coef f icients for daughter Gd-152 
Contaminated zone (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

R017 3 Inhalation rate (m**3/yr) 
R017 Mass l oading for inhalation (g/m**3) 
R017 Exposure duration 
R017 3 Shielding factor, inhalation 
R017 ' Shielding factor, external gamma 
R017 3 Fraction of time spent indoors 
R017 3 Fraction of time spent outdoors (on site) 

.. ___ In1;>ul: Default different from user 

3 4.0SOE+OO 3 5.300E+OO 3 

3 1.000E-03 3 1.000E-03 3 

3 4.600E+OO 3 1.000E+Ol 3 

' ND ' ND 
3 2.500E+02 ' 2.500E+02 

3 0 J 1 

2.000E+02 
2.000E+02 

3 O.OOOE+OO 3 

3 O.OOOE+OO , 

3 5.000E+Ol > 
3 5.000E+Ol 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 

3 5.000E+Ol ' 
' 5 . 000E+Ol 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

O.OOOE+OO ' 
0.000E+OO 3 

O.OOOE+OO , 
O.OOOE+OO , 

1 . 000E+03 ' 
1.000E+03 ' 
O.OOOE+OO ' 
O.OOOE+OO ' 

1.000E+03 3 

l.000E+03 3 

O.OOOE+OO ' 
O.OOOE+OO , 

3 2.000E+02 3 -1.000E+OO 3 

3 2.000E+02 3 -1 .000E+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 0.000E+OO 3 0.000E+OO 3 

3 2.000E+02 '-1.000E+OO ' 
3 2.000E+02 3 -1.000E+OO ' 
3 O.OOOE+OO 3 O. OOOE+OO 3 

3 0.000E+OO 3 O. OOOE+OO ' 

3 -1.000E+OO 3 -1.000E+OO ' 
3 -1.000E+OO 3 - 1.000E+OO ' 
3 O.OOOE+OO ' O.OOOE+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 not used 
3 not used 
3 3.000E+Ol 
J not used 
3 not used 
3 not used 
3 not used 

3 8.400E+03 3 

' 1.000E-04 ' 
' 3.000E+Ol ' 
' 4.000E-01 ' 
3 7.000E-01 ' 
' 5 . 000E-01 3 

' 2.SOOE-01 3 

C-53 

3.373E- 05 
not used 

1. 347E-04 
not used 

1. 347E-04 
not used 

3.373E-05 
n ot used 

3.373E-05 
not used 

8.249E+02 
8.249E+02 
8.182E-06 
not used 

Name 

'BSZ 
' VWT 
'DWIBWT 
3 MODEL 
J uw 

3 NS 

3 DCNUCC( 1) 
3 DCNUCS( 1) 
' ALEACH( 1) 
3 SOLUBK( 1) 

3 DCNUCC( 2) 
3 DCNUCS( 2) 
3 ALEACH( 2) 
'SOLUBK( 2) 

3 DCNUCC( 3) 
3 DCNUCS( 3) 
3 ALEACH( 3) 
3 SOLUBK( 3) 

3 DCNUCC( 4) 
DCNUCS( 4) 
ALEACH( 4) 

3 SOLUBK( 4) 

3 DCNUCC( 6) 
3 DCNUCS( 6) 
3 ALEACH( 6) 
' SOLUBK( 6) 

3 DCNUCC( 7) 
'DCNUCS( 7) 
'ALEACH( 7) 
3 SOLUBK( 7) 

3 INHALR 
3 MLINH 
'ED 
3 SHF3 
3 SHFl 
3 FIND 
3 FOTD 
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0 

Summary: 116-F-2 Trench Deep Zone 

Site-Spec i fic Paramete, Summary (continued) 

Menu J Parameter 

R017 J Shap e factor flag, ext ernal gamma 
R017 J Radii of shape factor array (used if FS ; -1): 
R017 J Outer annular radiu s (m), ring 1: 
R01 7 J Outer annu l ar radius (m), ring 2: 
R01 7 J Outer annular radius (m), ring 3: 
R01 7 J Outer annular radius (m) , ring 4: 
R017 J Outer annular radius (m), ring 5: 
R017 J Outer annular radius (m), ring 6: 
R017 J Oute r annular radius (m), ring 7 : 
R017 ] Outer annular radius (m), ring 8: 
R017 ] Outer annular radius (ml, ring 9: 
R017 ] Ou ter annular radius (ml, ring 1 0: 
R017 ] Outer annular radius (ml , ring 11: 
R017 ] Outer annular radius (m), ring 12: 

R017 ] Fractions of annular a reas within AREA: 
R017 ) Ring 1 
R017 ] Ring 2 
R017 ) Ring 3 
R017 ] Ring 4 
R017 J Ring 5 
R017 ] Ring 6 
R017 ] Ring 7 
R017 ) Ring 8 
R017 J Ring 9 
R017 ] Ring 10 
R017 ] Ring 11 
R017 J Ring 12 

R018 3 Fruits, vegetables and grain con sumpt i on (kg/yr) 
R018 3 Leafy vege t abl e con sumption (kg/yr) 
R018 'Milk consumption (L / yr) 
R01 8 'Meat and poultry consumption (kg / yr) 
R018 3 Fish consumption (kg/yr) 
R018 'Othe r seafood consump tion (kg/yr) 
R01 8 3 Soil ingestion rate (g / yr) 
R01 8 'Drinking water intake (L / yr) 
R018 'Contamination fraction of drinking water 
R018 ' Contamination fraction of household water 
R018 'Contamination fraction of livestock water 
R018 'Contaminati on fract i on o f irrigation water 
R01 8 3 Contaminati on frac tion o f aquatic food 
R01 8 'Contamination fraction of plant f ood 
R01 8 ' Contamination fraction of meat 
R018 ' Contamination fraction of milk 

R019 'Livestock f odder intake for meat (kg / day ) 
R019 ' Livestock fodde r i n take for milk (kg / day) 
R019 ' Livestock water intake for meat (L / day) 
R019 'Livestock water intake for milk (L/day) 
R019 ' Lives t ock soi l intake (kg/day) 

Default 

J not us ed J l .OOO E+ OO J 

J not used J 5.000E+Ol J 

J not us ed J 7.071E+Ol J 

J not used J O.OOOE+OO J 

J not used J O.OOOE+OO J 

J not used J O.OOOE+OO J 

J n o t used J O.OOOE+OO J 

] not used J 0.000E+OO ] 

] n ot used ] 0.000E+OO ] 

J n ot used ] O.OOOE+OO ] 

] n o t use d J O.OOOE+OO ] 

] not u sed ] O.OOOE+OO ] 

] not used ) O.OOOE+OO ) 

J n ot used ] l . OOOE+OO ] 

) not used ) 2 . 732E- 0 1 ] 

] n o t used ] O.OOOE+OO ] 

J n o t u sed ] O.OOOE+OO ] 

) n o t used ) O.OOOE+OO ] 

] n ot use d ] 0 . 000E+OO J 

] not used ] O.OOOE+OO ) 

] n o t u sed ) 0.000E+OO J 

) n ot used ) O.OOOE+OO ) 

) n o t used ) O. OOOE+OO ] 

) n o t used ) O. OOOE+OO ] 

J not used ] O.OOOE+OO ] 

3 l.100E+02 3 l.600E+02 ' 
' 2.700E+OO ' l . 400E+Ol 3 

3 l.OOOE+02 ' 9.200E+O l 3 

3 3.600E+Ol ' 6 . 300E+O l ' 
' l.970E+Ol ' 5.400E+OO 3 

3 9 . 000E- 01 3 9.000E-01 ' 
' n ot used 3 3.650E+Ol ' 
3 7.300E+02 3 5. 100E+02 ' 
3 l.OOOE+OO ' l.OO OE+OO 3 

3 n o t used 3 l.OO OE+OO 3 

' l . OOO E+ OO ' l .OOOE+OO 3 

3 l .OOOE+OO ' l . OOOE+OO 3 

3 5.000E-01 1 5.000E-01 ' 
' - 1 
'-1 
' - 1 

'-1 
'-1 
'-1 

' 6 . 800E+Ol ' 6.BOOE+Ol ' 
3 5.SOOE+Ol 3 5.500E+Ol ' 
' 5.000E+Ol ' 5.000E+Ol 3 

3 l .600E+02 3 l. 600E+0 2 ' 
1 5.000E-01 ' 5.000E-01 1 

C-54 

CVP-2001 -00005 
Rev. 0 

Used by RESRAD 
different from user 

>0 shows c i rcu l ar 

0.500E+OO 
0.768E+OO 
0 . 768E+OO 

AREA. 3 FS 

1 RAD_SHAPE ( 1) 
3 RAD_SHAPE( 2) 
3 RAD_SHAPE ( 3) 
3 RAD_SHAPE ( 4) 
3 RAD_SHAPE( 5) 
' RAD_SHAPE ( 6) 
' RAD_SHAPE( 7) 
1 RAD_SHAPE( 8) 
1 RAD_SHAPE( 9) 
' RAD_SHAPE( l O) 
' RAD_SHAPE( ll) 
3 RAD_SHAPE(l2) 

3 FRACA( 1) 
1 FRACA( 2 ) 
1 FRACA( 3 ) 
3 FRACA( 4 ) 
' FRACA ( 5) 
3 FRACA( 6 ) 
3 FRACA( 7) 
' FRACA( 8) 
' FRACA( 9 ) 
1 FRACA(lO) 
1 FRACA(ll) 
3 FRACA(12) 

' DIET(l) 
3 DIET(2) 
3 DIET(3) 
1 DIET(4) 
'DIET(5) 
' DIET(6) 
'SOIL 
3 DWI 
'FDW 
1 FHHW 
1 FLW 
1 FIRW 
'FR9 
3 FPLANT 
3 FMEAT 
1 FMILK 

3 LFI5 
3 LFI6 
3 LWIS 
3 LWI6 
3 LSI 
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File : 116-F- 2 Trench Deep Zone.RAD 

0 

Summary : 116-F-2 Trench Deep Zone 

Site-Specific Pa rameter Summary (continued) 

Menu 3 Parameter 

R019 'Mass loading for foliar deposition (g /m**3 ) 
R019 ' Depth of soil mixing layer (m) 
R019 'Depth of roots (m) 

1 User 1 1 

;nput Default 

- R019 'Drinking water fracti on from ground water 
R019 ' Household water fraction from ground water 
R019 ' Livestock water fracti on from ground water 
R019 ' Irrigation fraction from ground water 

3 l.OOOE-04 3 1 .000E-04 ' 
' 1.SOOE-01 ' 1.SOOE-01 ' 
' 9.000E-01 3 9.000E-01 ' 
3 1.000E+OO ' 1.000E+OO 3 

3 not used 3 1 .000E+OO 3 

' l . OOOE+OO 3 l.OOOE+OO 3 

' 1.000E+OO ' 1 .000E+OO ' 

•Rl9B 'Wet weight crop yield for Non-Leafy (kg/m**2) 
R19B 'We t weight crop yield for Leafy (kg/m**2) 
R19B 'Wet weight crop yield for Fodder (kg/m**2) 
R19B' Growing Season for Non-Leafy (years) 
Rl9B' Growing Season for Leafy (years) 
Rl9B' Growing Season f o r Fodder (years) 
R19B' Translocation Factor for Non-Leafy 
R19B' Trans location Factor for Lea fy 
R19B' Translocation Factor for Fodder 
R19B' Dry Foliar Intercepti on Fraction for Non-Leafy 
R19B' Dry Foliar Interception Fraction f o r Leafy 
R19B' Dry Foliar Interception Fraction f or Fodder 
R19B 'Wet Foliar Interception Fraction for Non-Leafy 
Rl9B' Wet Foliar Interception Fraction for Leafy 
Rl9B 'Wet Fol i ar Interception Fraction for Fodder 
Rl9B 'Weathering Remova l Constant for Vegetation 

Cl4 'C-12 concentration in water (g/cm**3) 
Cl4 'C-12 concentration in contaminated soil (g/g) 
C14 ' Fract i on of vegetation carbon from soil 
Cl4 3 Fraction of vegetation carbon from air 
Cl4 ' C-14 evasion layer thickness in soil (m) 
Cl4 ' C-14 evasion flux rate from soil (1 /sec) 
Cl4 ' C-12 evasion flux rate from soil (1/sec) 
C14 ' Fraction of grain in beef cattle feed 
Cl4 ' Fraction o f grain in milk cow feed 
Cl4 ' DCF correction factor for gaseous forms o f Cl4 

3 7.000E-01 3 7.000E-01 ' 
3 1.SOOE+OO ' 1.SOOE+OO ' 
3 1 .lOOE+OO 3 1.lOOE+OO ' 
3 1 .700E- 01 3 1.700E-Ol ' 
' 2.SOOE-01 ' 2.SOOE-01 ' 
3 8.000E-02 3 8.000E-02 ' 
' l .OOOE-01 3 1.000E-01 ' 
3 1 .000E+OO 3 1.000E+OO 3 

3 1.000E+OO 3 1.000E+OO ' 
' 2.SOOE- 01 ' 2.SOOE-01 ' 
3 2.SOOE-01 ' 2.SOOE-01 3 

' 2.SOOE-01 ' 2.SOOE-01 ' 
' 2.SOOE-01 ' 2.SOOE-01 ' 
3 2 . SOOE-01 3 2.SOOE-01 ' 
' 2.SOOE-01 ' 2.SOOE-01 ' 
3 2.000E+Ol ' 2.000E+Ol ' 

' 2.000E-05 ' 2.000E-05 ' 
' 3.000E-02 3 3.000E-02 3 

3 2.000E-02 3 2.000E-02 ' 
3 9.BOOE-01 3 9.BOOE-01 ' 
' 3.000E-01 3 3 .000E-01 ' 
3 7.000E-07 ' 7.000E-0 7 ' 
3 1.000E-10 3 1.000E- 10 ' 
' 8.000E-01 ' 8 .000E-01 3 

3 2.000E-01 ' 2.000E-01 3 

3 8.894E+Ol ' 8.894E+Ol ' 

STOR 3 

STOR' 
STOR 3 

STOR' 
STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR' 
STOR ' 

Storage times of contaminated foodstuffs (days): ' 
Fruits , n on-leafy vegetables, and grain ' l .400E+Ol ' 1.400E+Ol ' 
Leafy vegetables 3 1.000E+OO 3 1.000E+OO ' 
Milk 'l . OOOE+OO' 1 . 000E+OO' 
Meat and poultry ' 2.000E+Ol ' 2.000E+Ol ' 
Fish '7 . 000E+OO 3 7.000E+OO' 
Crustacea and mollusks ' 7 .000E+OO ' 7.000E+OO ' 
Wel l water ' l.OOOE+OO 3 l.OOOE+OO ' 
Surface water ' 1.000E+OO 3 l . OOOE+OO 3 

Livestock fodde r 3 4.SOOE+Ol 3 4.SOOE+Ol ' 

R021 3 Thickness of building f oundation (m) 
R021 ' Bulk dens ity of building f oundat i on (g /cm**3 ) 
R021 ' Total porosity of the cover material 
R021 ' Total porosity of the building foundati on 

3 n o t used 
3 n o t used 
3 not used 
3 n ot used 

3 1 . SOOE-01 ' 
' 2.400E+OO 3 

' 4 . 000E-01 ' 
' 1 .000E-01 ' 

C-55 

CVP-2001 -00005 
Rev.a 

Used by RESRAD 
different from user 

Parameter 

MLFD 
DM 

'DROOT 
'FGWDW 
'FGWHH 
'FGWLW 
3 FGWIR 

3 YV(l) 
3 YV(2) 
3 YV(3) 
3 TE(l) 
' TE( 2 ) 
' TE(3) 
3 TIV(l) 
' TIV(2) 
3 TIV(3) 
3 RDRY(l) 
' RDRY(2) 
3 RDRY(3) 
' RWET(l) 
' RWET (2) 
' RWET(3) 
' WLAM 

3 Cl2WTR 
3 C12CZ 
'CSOIL 
'CAIR 
'DMC 
3 EVSN 
3 REVSN 
'AVFG4 
'AVFGS 
'C02F 

3 STOR_T(l) 
' STOR_T( 2) 
' STOR_T (3) 
3 STOR_T(4) 
' STOR_T(S) 
3 STOR_T(6) 
3 STOR_T(7) 
3 STOR_T( B) 
3 STOR_T( 9) 

' FLOORl 
DENSFL 
TPCV 

' TPFL 
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File: 116-F-2 Trench Deep Zone.RAD Summary : 116-F-2 Trench Deep Zone 

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

Menu ' Pa rameter ... I~r:>1:'t. Default different from user Name 

R02 1 ' Volumetric water content of the cover material ' not u sed ' 5.000E-02 ' ' PH20CV 
R021 ' Volumetric water content of the foundation ' not u sed ' 3 . 000E-02 ' ' PH20FL 
R021 ' Diffusion coefficient for radon gas (m/sec): 
R021 ' in cover material ' not used l 2.000E-06 l l DIFCV 
R021 ' in foundation material ' not used l 3 . 000E-07 l l DIFFL 
R0 21 ' in contaminated zone soil ' not used ' 2 . 000E-06 ' ' DIFCZ 
R021 ' Radon vert i cal dimension of mixing (m) ' not used l 2 . 000E+OO ' ' HMIX 
R021 ' Average building air exchange rate (1 / hr) ' not used ' 5 . 000E-0 1 ' l REXG 
R021 ' Height of the building (room) (m) ' not used ' 2 . SOOE+OO ' l HRM 
R021 ' Building interior area factor ' not used ' 0 . 000E+OO ' ' FAI 
R021 ' Building depth below ground surface (m) ' not used '-1. OOOE+OO ' ' DMFL 
R021 ' Emanating power of Rn-222 gas ' not used ' 2 . SOOE-01 ' l EMANA(l) 
R021 l Emanating p ower of Rn-220 gas l not used ' 1 .SOOE-01 ' ' EMANA(2) 

TITL' Number of graphical time points 32 'NPTS 
TITL' Maximum number of integration points for dose 17 ' LYMAX 
TITL' Maximum number of integration points for r i sk 257 ' KYMAX 
ffffftffffffftfffffffffffffffffffftffffttfffffffffffffffrfffffffffffrfffffffffffrffffffffffffffffffffftffftfffffftffffffffffffff 

Summary of Pathway Select i ons 

User Selection 

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

fff111f1ff1111ffff111ffffffff1tffff1fffffffffffffff 

C-56 
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0 

Summary: 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD 

Contaminated Zone Dimensions 
~ 

Area : 15352.00 square meters 
Thickness: 7 . 40 meters 

Cover Depth: 4 . 60 meters 

Initial Soil 

C-14 
Co-60 
Cs-137 
Eu-152 
Eu-154 

3.870E+OO 
l.300E+OO 
2.000E+Ol 
4.160E+Ol 
4.210E+OO 

Total Dose TDOSE(t), mrem/yr 
Basic Radiation Dose Limit= 4.000E+OO mrem/yr 

TCJ~il~ l-1i.J<~\lr'; !>\lll\_ l-1 ( ~) ":. l,,:-<1c~i.011. of. J,asic __ I_lCJS'; __ Li.m.i. ~ .. ll.<;co<;i.Y<;cl. __ a~. '.1'i.m.<:. _( ~1. 
t (years): O. OOOE+OO 1.000E+OO 3.000E+OO 7 . 300E+OO l.600E+Ol 3 . 000E+Ol 4.300E+Ol 1.000E+02 3.000E+02 
TDOSE(t): 3 . 338E-03 l.107E-02 2 . 581E-02 5.288E-02 9.184E-02 1 . 230E-01 1.299E-01 8.043E-02 2.357E-03 

M(t): 8.344E-04 2.767E-03 6 . 453E-03 1.322E-02 2.296E-02 3.074E-02 3.248E-02 2.0llE-02 5.893E-04 
OMaximum TDOSE(t): 1.299E-01 mrem/yr at t = 42.82 n o . o9 years 
0 

0 
0 

0 

0 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 4.282E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat 

Radio­~ ~ ~ ~ ~ 
Nuclide mrem / yr fract. 
Nuclide 
iiJi.iV\AAA iiiUiJiJUUV\A AAAAiU\. 
C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 0.000E+OQ 0.0000 
Eu-152 O.OOOE+OO 0 .0000 
Eu-154 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff 
To tal O.OOOE+OO 0.0000 

mrem/yr fract. 

AAAiWvU\A .AAAAAii. 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 

~ .AAAAAii. 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOO E+OO 0.0000 

Total Dose Contri butions TDOSE(i,p, t) 
As mrem/yr and Fraction 

mrem/yr fract. 

~ .AAAAAii. 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

mrem/yr fract . 

~ .AAAAAii. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

for Indiv idual Radionuclides (i) and 
of Total Dose At t = 4.282E+Ol years 

Water Dependent Pathways 
Water Fish Radon Plant Meat 

Radio-~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrern/yr fract. 
Nuclide 
AlUiJ\AJUi,. ~ ~ AAAiWvU\A AAAAiU\. ~ ~ ~ AAAA.ii.A ~ AAAAiU\. 
C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 
Co-60 9.546E-06 0 . 0001 3.240E-06 0.0000 O.OOOE+OO 0.0000 l.078E-06 0.0000 3 . 718E-06 0.0000 
Cs-137 2 .9 88E-02 0.2300 6.576E-02 0.5061 0.000E+OO 0.0000 3.334E-03 0.0257 l . 744E-02 0 .1342 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 
fffffff fffffffff ffffff iififfffi ffffff ffiffffif ififif ffiffffff ffffff fffffffff ffffff 
Total 2.989E-02 0.2301 6.577E-02 0.5062 O.OOOE+OO 0.0000 3.336E-03 0.0257 l . 745E-02 0. 13 43 

O*Sum of all water independent and d ependent pathways . 

C-57 

Pathways (p) 

Milk 
~ 

mrem/yr fract . 

~ AAAAhli. 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
O. OOOE+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 

~ AAAAiU\. 
0.000E+OO 0.0000 
1.078E-06 0 . 0000 
1. 349E-02 0.1038 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
1.349E-02 0.1038 

l . OOOE+03 
7 . 299E-10 
1 . 825E-10 

Soil 
~ 

mrem/ yr fract. 

~ AAAAhli. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0 . 0000 

All Pathways* 
~ 

mrem/yr fract. 

~ ~ 
0.000E+OO 0.0000 
l .866 E-05 0 . 0001 
1. 299E-01 0.9999 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
1.299E-01 1.0000 
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Summary: 116-F-2 Trench Deep Zone File : 116-F-2 Trench Deep Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalat i on Radon Plant Meat 

0 

Radio-~ 
Nuc lide mrem/yr fract. 
AAAl\i'JU'. AAiWUUWi. Al'JiJViJi. 
C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 
fffffff fff ffffff ffffff 
Total O.OOOE+OO 0.0000 

~ ~ ~ ~ 
mrem/yr fract . 

AAAAlUUi.AA Al'JiJViJi. 
O.OOOE+ OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

mrem/yr fract. 
~ Al'JiJViJi. 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

mrem/yr 
AAiWUUWi. 
O.OOOE+OO 
0.000E+OO 
O. OOOE+OO 
0.000E+OO 
O.OOOE+OO 
fffffifff 

fract . 
AAAAAi\. 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
ffffff 

O. OOOE+OO 0.0000 

mrem/yr fract. 
AAAAAiU\AA ~ 
O.OOOE+OO 0.0000 
0.000E+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

CVP-2001-00005 
Rev.a 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ ~ 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

Soil 
~ 

mrem/yr fract . 
~ AAAAAi\. 
O. OOOE+OO O. OOOC 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffft 
O.OOOE+OO 0.0000 

Total Dose Contri butions TDOSE(i,p,t) for Indiv i dual Radionuclides (i) and Pathways {p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+OO years 

O Water Dependent Pathways 
O Water Fish Radon Plant 
Radio-~ ~ ~ ~ 
Nuclide mrem/yr f r act. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
AAAl\i'JU'. AAii.iUiiWiA Al'JiJViJi. ~ i>.AAAAA ~ i>.AAAAA AAii.iU\i-WiA i>.AAAAA 
C- 14 0 . 000E+O O 0 . 0000 O.OOOE+O O 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 2.973E-05 0.0089 9.307E-06 0.0028 0.000E+OO 0.0000 2.812E-06 0.0008 
Cs-137 9.135E-04 0.2737 l . 857E-03 0.5 563 O.OOOE+OO 0.0000 8.560E-05 0 .0256 
Eu-152 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 154 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff ffff fffff ffffff fffffffff ffffff fffffffff ffffff 

Meat 
~ 

mrem/yr fract. 
AAii.iU\i-WiA AAAAAi\. 
O.OOOE+OO 0 . 0000 
3.871E-06 0.0012 
l .800E-04 0.0539 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fff ffffff ffffff 

To tal 9 . 432E-04 0.2826 l.866E-03 0.5590 O.OOOE+OO 0.0000 8 . 84 1E-05 0.0265 l . 839E-04 0.0551 
O*Sum of a ll water independent a nd dependent pathways . 

C-58 

Milk 
~ 

O.OOOE+OO 
2.059E-06 
2.54 2E-04 
0.000E+OO 
O.OOOE+OO 
fffffffff 
2.562E-04 

fract. 
i>.AAAAA 
0.0000 
0.0006 
0.0762 
0.0000 
0.0000 
ffffff 
0.0768 

All Pathways* 
~ 

mrem / yr fract. 
~i>.AAAAA 
O.OOOE +OO 0.0000 
4. 77 8E-05 0.0143 
3 . 290E-03 0.9857 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffff f f 
3.338E-03 1 . 0000 
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Summary : 116-F-2 Trench Deep Zone File: 116 -F-2 Trench Deep Zone.RAD 

Total Dose Contr i butions TDOSE (i,p,t) for Individual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
Ground 

Radio-~ 
Nuclide mrem/yr fract. 
i'JU'JUUi.l\. ~ ~ 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/yr f ract. mrern/yr fract. mrem/yr fract . 

,C-14 0 . 000E+OO 0.0000 
~ iUi.AAAi\. 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O.O OOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
ffiffffff ffffff 
O.OOOE+OO 0.0000 

AAAAAAAAA iUi.AAAi\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

~ AAAAM 
O.OOOE+OO 0 . 0000 
0.000E+OO 0 . 0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrern / yr fract. 
~ iUi.AAAi\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Co-60 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 
Eu-152 0 . 000E+OO 0.0000 
Eu-154 O.OOOE+OO 0 . 0000 

, fffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 

0 
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and 

As mrern / yr and Fracti on o f To tal Dose At t = 1.000E+OO years 
0 
0 Water Fi sh 
Radio-~ ~ 
Nuclide mrem/ yr fract. mrem/yr fract . 
i\.iUU\.AAli. AAAAAAAAA ~ ~ iUi.AAAi\. 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Co- 60 8.000E-05 0.0072 2.637E-05 0.0024 
Cs -137 2 . 706E-03 0.2445 5.785E-03 0.5226 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O. OOOE+ OO 0.0000 
fffffff fffffffff ffffff fffffffff ff ffff 
Total 2 . 786E-03 0.2517 5.811E-03 0 . 5250 

O*Sum of al l water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat 
~ ~ ~ 

rnrern/ yr fract. 
AAAAAAAAA ~ 
0 . 000E+OO 0.0000 
0.000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
0 .0 00E+OO 0 . 0000 
O. OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 
pathways. 

rnrem/ yr fract. 
~ iUi.AAAi\. 
O.OOOE+OO 0 . 0000 
8.485E-06 0.0008 
2.838E-04 0 . 0256 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
2.922E- 04 0.0264 

C-59 

mrem/ yr fract. 
~~ 
O. OOOE+OO 0.0000 
2.203E-05 0.0020 
l.119E-03 0.1011 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
l . 141E-03 0.1031 

CVP-2001 -00005 
Rev. a 

Pathways (p) 

mrern/yr fract. 
AAAAAAiW\. ~ 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff fff fff 
O.OOOE+OO 0 . 0000 

Pathways (p) 

Milk 
~ 

mrem/ yr fract. 
AAAAAAAAA AAA.iu\A 
0.000E+OO 0.0000 
7.616E-06 0.0007 
1 . 031E-03 0.0931 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
1.038E-03 0.0938 

rnrem/yr fract. 
~ AlWW\ 
O.OOOE+OO 0 . 0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0 . 0000 
O. OOOE+OO 0 . 0000 
fffffffff ffffff 
O. OOOE+OO 0 . 0000 

All Pathways* 
~ 

rnrern/yr fract. 
AAAAAAAAA AMAAA 
O.OOO E+OO 0.0000 
1 .4 45E-04 0.0131 
l.093E-02 0.9869 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
1 . 107E-02 1 . 0000 
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Summary : 116-F-2 Trench Deep zone File: 116-F-2 Trench Deep Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 3 . 000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract. 
AAAliJWi. ~ MAAiUi. 
C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs - 137 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Eu-154 0.000E+OO 0 . 0000 
fffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 

~ ~ ~ ~ 
mrem/yr fract. 
~ AAAAhli. 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0 . 0000 

mrem/yr fract. 
~ MAAiUi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AAAhlU\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ J!JUUViJi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ MAAiUi. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O. OOOE+OO 0.0000 

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

O Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk 
Radio-~ ~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
J\MlUWi. ~ MAAiUi. ~ JUiJiAAA ~ MAAiUi. ~ J!JUUViJi. AAiWUW>Ji. J!JUUViJi. 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 1.445E-04 0.0056 4.847E-05 0.0019 0.000E+OO 0 . 0000 1 .592E-05 0.0006 4.960E-05 0.0019 
Cs-137 6.050E-03 0.2344 l.316E-02 0.5098 O.OOOE+OO 0.0000 6.585E-04 0.0255 3.113E-03 0.1206 
Eu-152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total 6.195E-03 0 . 2400 1.321E-02 0.5117 O.OOOE+OO 0.0000 6.745E-04 0.0261 3.162E-03 0.1225 

O*Sum of all water independent and dependent pathways. 

C-60 

mrem/yr fract. 
~ J!JUUViJi. 
O.OOOE+OO 0.0000 
1.528£- 05 0.0006 
2.558E-03 0 . 0991 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 
2 .573E-03 0 . 0997 

Soil 
~ 

mrem/yr fract. 
AAiWUW>Ji. MAAAA 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffft 
O. OOOE+OO 0.0000 

All Pathways• 
~ 

mrem/yr fract. 
~ AAAAhli. 
O.OOOE+OO 0.0000 
2.738E-04 0.0106 
2.554E-02 0.9894 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
2.581E-02 1.0000 
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Summary: 116-F-2 Trench Deep Zone File: 116 -F-2 Trench Deep Zone.RAD 

0 
0 

Total Dose Contributions TDOSE(i,p,t) for I ndividual Radionuclides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 7.300E+OO years 

Water Independent Pathways (Inhalation excludes radon) 
Ground 

Radio-~ 
Nuclide mrem/yr fract. 
AJi.Ahl>JU\. ~ AAiUU\A 

•C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 

•fffffff fffffffff ffffff 
To tal O.OOOE+OO 0 . 0000 

0 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/ yr fract. 
~ AAiUU\A 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AAiUU\A 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AMAi'J\. 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 
0 . 000E+OO 0.0000 

mrem/yr fract. 
~ AMAi'J\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

CVP-2001-00005 
Rev. a 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr fract. 
~MiUV\A 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0 . 0000 

mrem/yr fract. 
~ AMAi'J\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 7.300E+OO years 

0 
0 

Water Dependent Pathways 
water Fish Radon Plant Meat Milk 

Radio-~ ~ ~ ~ ~ ~ 
Nuclide mrem/ yr fract . mrem/ yr fract. mrem/yr fract. mrem/yr fract. 
AJi.Ahl>JU\. ~ AAiUU\A ~ AAiUU\A ~ AAiUU\A ~ AMAi'J\. 
C-14 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Co-60 1.835E-04 0.0035 6.197E-05 0.0012 O. OOOE+OO 0 . 0000 2 . 051E-05 0.0004 
Cs - 137 1.222E-02 0.2312 2 . 678E-02 0.5064 O.OOOE+OO 0.0000 1.351E-03 0.0255 
Eu- 152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
fffffff ffffffftt ftffft ffffftftt tttftt ftttfffff ffffff fffffffff ffffff 
Total 1.241E-02 0.2346 2.684E-02 0.5075 O.OOOE+OO 0.0000 1.371E-03 0.0259 

mrem/yr fract. 
~ AMAi'J\. 
O.OOOE+OO 0.0000 
6.807E-05 0.0013 
6.797E-03 0.1285 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
fffffffff ifffff 
6 . 865E-03 0.1298 

mrem/yr fract. 
~ AAiUU\A 
O.OOOE+OO 0.0000 
2.019E-05 0.0004 
5.378E-03 0.1017 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fftftfttt tffttf 
5.398E-03 0.1021 

O*Sum of al l water independent and dependen t pa t hways. 

C-61 

All Pathways* 
~ 

mrem/yr fract. 
~ AiiJiJi.AA 
O.OOOE+OO 0.0000 
3.542E-04 0.0067 
5.253E-02 0.9933 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ftfffffff ffffff 
5.288E-02 1.0000 
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0 

Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD 

Total Dose Contributions TDOSE(i,p , t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 1.600E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Meat 
Radio-~ 
Nuclide mrem/yr fract. 
.AAAAAAA. ~ AAiU'JU\. 
C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs - 137 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Eu- 154 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff 
Total 

0 
0.000E+OO 0 . 0000 

~ ~ ~ ~ 
mrem/yr fract. 

AAAhlW'JUi. AAAAAA 
0 . 000E+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr 
~ 
0.000E+OO 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
ifififfif 
O.OOOE+OO 

fract. 
AAAAAA 
0.0000 
0.0000 
0 . 0000 
0.0000 
0.0000 
ffffff 
0.0000 

mrem/yr 
~ 
0.000E+OO 
O. OOOE+OO 
O.OOOE+OO 
0.000E+OO 
0 . 000E+OO 
fffffffff 
O.OOOE+OO 

fract. 
AAAl'JiJ\ 
0.0000 
0 . 0000 
0.0000 
0.0000 
0.0000 
fiifff 
0.0000 

mrem/yr 
iiAAAAAiUUi,. 
O.OOOE+OO 
O.OOO E+OO 
0.000E+OO 
O.OOOE+OO 
0.000E+OO 
iffffifif 

fract. 
AAAAAi\. 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0000 
ffffff 

0.000E+OO 0 . 0000 

CVP-2001-00005 
Rev. 0 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAAAA 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Soil 
~ 

mrem/yr 
~ 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
O.OOOE+OO 
fffifffff 
O.OOOE+OO 

fract. 
AAAl'JiJ\ 
0.000Q 
0.0000 
0.0000 
0.0000 
0.0000 
fffff1 
0.0000 

Total Dose Contributions TDOSE(i,p,t) f or Individual Radionuclides (i) and Pathways (p) 
As mrem/ yr and Fract i on of Total Dose At t = l.600E+Ol years 

O Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio -~ ~ ~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
Jvi.AAAM ~ AAiU'JU\. AAl\JUiJWVi. AAAAAA ~ i\jijiJijlj\ ~ AAiU\AA 
C-14 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Co-60 l .237E-04 0.0013 4.192E-05 0.0005 0.000E+OO 0 . 0000 1.392E-05 0.0002 
Cs-137 2.116E-02 0.2304 4.649E-02 0.5061 O.OOOE+OO 0.0000 2.353E-03 0.0256 
Eu- 152 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffifff ffififfff ffffff 

mrem/yr fract. 
iWiJ'JiJU\.AA AAAAAA 
0.000E+OO 0.0000 
4.738E-05 0.0005 
l.214E-02 0.1322 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 

To t a l 2.128E-02 0.2317 4.653E-02 0.5066 O.OOOE+OO 0.0000 2.367E-03 0.0258 1.219E-02 0.1327 
O*Sum of al l water independent and dependent pathways. 

C-62 

mrem/yr fract. 
~ AAAAAi\. 
0.000E+OO 0 . 0000 
l . 385E-05 0.0002 
9.464E-03 0 . 1030 
0.000E+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
9.478E-03 0. 1 032 

mrem/yr 
~ 
O. OOOE+OO 
2.408E-04 
9.160E-02 
O.OOOE+OO 
O.OOOE+OO 
fffiififi 
9.184E-02 

fract. 
AAAl'JiJ\ 
0 . 0000 
0.0026 
0.9974 
0 . 0000 
0.0000 
fifffi 
1 .0000 
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Summary : 116-F- 2 Tre nch Deep Zone File : 11 6-F-2 Trench Deep Zone . RAD 

0 

To tal Dose Contributions TDOSE(i,p,t) f o r Indiv idual Radionuclide s (i) and 
As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Wate r Independent Pathways (Inhalation excludes radon) 
0 Ground 
Radio-~ 
Nuclide mrem/yr fract. 
AAAAAAA ~ AAAAAA 

,C-14 O.OOOE+ OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 O. OOO E+OO 0.0000 
Eu-15 2 O. OOOE+OO 0.0000 
Eu-154 0 . 000E+OO 0.0000 

,fffffff fffffffff tfffff 
Total O.OOOE+OO 0.0000 

0 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

mrem/ yr frac t . mrem/ yr fract. mrem/ yr fract. mrem/ yr fract. 
~ AAAAAA ~ AMAiUi. ~ AMAiUi. ~ AMAiUi. 
O.OOOE+ OO 0.0000 O. OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 0.000E+OO 0 . 0000 
O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 0 . 000E+OO 0 . 0000 O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0 . 0000 
O. OOO E+O O 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOO E+OO 0 . 0000 
f11f11f11 i1f11i 11ii11i11 1iiff1 1111i1111 111i11 11i1fffif fffffi 
0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0 . 0000 

CVP-2001 -00005 
Rev.a 

Pathway s (p) 

Milk Soil 
~ ~ 

mrem/ yr fract. 
~AAAAAi>. 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
fffffffff 111111 
0.000E+OO 0.0000 

mrem/ yr fract. 
~AMAiU\. 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 
111111111 ff11f1 
O. OOOE+OO 0.0000 

To tal Dose Contributions TDOSE(i,p,t) f o r Individual Radionuclides (i) and Pathwa ys (p) 
As mrem / yr and Fraction of Total Dose At t = 3.000E+Ol y ears 

O Wate r Dependent Pathway s 
O Water Fish Radon Pl ant Meat Milk 
Radio-~ ~ ~ ~ ~ ~ 
Nuclide mrem/ yr fract. mrem/ yr fract. mrem/ yr fract. mrem / yr fract. mrem/ yr fract. 
AAAAAAA ~ AAAAAA ~ AMAiUi. ~ AMAiUi. ~ AMAiUi. ~ AMAiUi. 
C-14 O.OOOE+OO 0 . 0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Co-60 3.630E-05 0.0003 1.231E-05 0 . 000 1 O.OOOE+OO 0.0000 4 . 095E-06 0 . 0000 l.408E-05 0.0001 
Cs-137 2 . 830E-02 0.2302 6.225E- 02 0.5062 O.OOOE+OO 0.0000 3. 1 55E-03 0 . 0257 1 . 645E-02 0 . 1337 
Eu-15 2 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+ OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 0 . 000E+ OO 0 . 0000 O. OOOE+OO 0.0000 
fffffff ffff ffff f ffffff 11111if1f ffffff fffffffff ffifff ffff111fi fffiii ii1f11111 111111 
Total 2 . 834E- 02 0.2304 6.226E-02 0.5063 0.000E+OO 0.0000 3 .15 9E-03 0.0257 1 . 646E- 02 0.1339 

o•sum of all water independen t a nd dependent pathways . 

C-63 

mrem / yr fract. 
~ i\AAAAA 
O.OOOE+OO 0 . 0000 
4.089E-06 0.0000 
l.274E-02 0.1036 
O.OOOE+OO 0 .0000 
0.000E+OO 0.0000 
1ff1ff111 1i111f 
1 . 275E-02 0.1037 

All Pathways• 
~ 

mrem / yr fract . 
~ AMAiUi. 
0 . 000E+OO 0.0000 
7.087E-05 0.000 6 
1.229E-01 0 .9994 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
1.230E-01 1 .0000 
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0 

Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem / yr and Fraction of Total Dose At t = 4.300E+Ol years 

Water I ndependent Pathways (Inhal ation excludes radon) 
O Ground Inhal ation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract. 
lUUUUUi.li. ~ AMAAi\. 
C-14 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O. OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 
fffffff fffffffff ffffff 
Total O. OOOE+OO 0.0000 

~ ~ ~ ~ 
mrem/yr fract. 
~ AAAAlU\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr f r act. 
~ AAAAM 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+OO 
fffffffff 
O. OOOE+OO 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
ffffff 
0.0000 

mrem/yr frac t . 
lUUUUUU\M AMAAi\. 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
0.000E+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AMAAi\. 
O. OOO E+OO 0.0000 
O. OOO E+OO 0.0000 
0 . 000E+OO 0.0000 
O. OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

To tal Dose Contributi ons TDOSE(i,p , t) for Individual Radionuclides (i) and 
As mrem / yr and Fraction of Total Dose At t = 4.300E+Ol years 

o Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio-~ ~ ~ ~ ~ 
Nuc l i d e mrem/yr fract. mrem/yr fract. mrem/ y r fract. mrem/yr frac t . mrem/yr fract. 
lUUUUUi.li. hlUUUUUWi. hlUiJi.ii.A ~ hlUiJi.ii.A ~ .i\.AiiJi.iU\. ~ hlUiJi.ii.A ~ hlUiJi.ii.A 
C-14 O.OOOE+OO 0.0000 O. OOO E+OO 0.0000 O. OOOE+ OO 0 . 0000 O.OOOE+OO 0.0000 O.OO OE+ OO 0.0000 
Co-60 9 . 366E-06 0.0001 3. 178E-06 0.0000 O.OOOE+OO 0.0000 1.058E-06 0.0000 3 . 648 E-06 0 . 0000 
Cs-137 2.988E-02 0.2300 6 . 576E-02 0.5061 0.000E+OO 0 . 0000 3.334E-03 0.0257 l . 744 E-02 0.1342 
Eu- 15 2 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
fffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
Total 2.989E-02 0.2301 6.577E- 02 0.5062 O. OOOE +OO 0.0000 3 . 335E-03 0.0257 1 . 745E-02 0. 1343 

O*Sum of all water independent and dependent pathways. 

C-64 

CVP-2001-00005 
Rev.a 

Pathways {p) 

Milk 
~ 

mrem/yr fract. 
~ AMAAi\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Pathways (p) 

Milk 
~ 

mrem/yr fract . 
AAiVWUiAA .i\.AiiJi.iU\. 
O.OOOE+OO 0.0000 
1 . 0SBE-06 0 . 0000 
1 . 349 E-02 0 . 1 038 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffftfftt ttttff 
1 .349E-02 0 . 1 038 

Soil 
~ 

mrem/yr fract. 
hlUUUUUWi. AAAlUU\. 
O.OOOE+OO O. OOO Q 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0 . 0000 
fffffffff ffffft 
O.OOOE+OO 0.0000 

All Pathways• 
~ 

mrem/ yr fract. 
~ AAAiUiJ>. 
O.OOOE+OO 0.0000 
1.831E-05 0 . 0001 
1.299E-01 0.9999 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
1 . 299E-01 1.0000 
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0 
0 

Summary : 11 6-F-2 Trench Deep Zone File : 11 6-F- 2 Tre nch Deep Zone.RAD 

Total Dose Contributions TDOSE(i , p , t) for Individual Radionuclides (i) and 
As mrem / yr and Fraction of Tota l Dose At t; l.OOOE+02 years 

Water Independent Pa thways (Inhalation excludes radon) 
Ground 

Radio-~ 
Nuclide mrem/yr fract. 
Ai'JWUi.A MAAAiUUVi. AAAAAi\. 

Inhalation Radon Plant Meat 
~ ~ ~ ~ 

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

•C-14 O.OOO E+OO 0.0000 

mrem/ yr fract. 
j:iJ\j,J\j,jWi. AAAAAi\. 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 .0000 
0.000E+ OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

~ AAAAAi\. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff ffffff 
0 . 000E+OO 0 . 0000 

~ AAAAAi\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOO E+ OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
fffffffff f fffff 
0.000E+OO 0.0000 

i'JUU'JiJU\M AAAAhl\. 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Co-60 0.000E+OO 0.0000 
Cs -137 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Eu-1 54 O.OOOE+OO 0.0000 

,fffffff f f fffffff ffffff 
Total O.OOOE+OO 0.0000 

0 

0 
0 

Total Dose Contributions TDOSE(i,p,t) f o r Indiv idua l Radionuclides (i) and 
As mrem / yr and Fraction of Total Dose At t ; 1.000E+02 years 

Water Dependent Pathways 
Water Fish Radon Plant Meat 

Radio -~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/ yr fract. mrem/yr fract. 
Ai'JWUi.A AAlUWUiJU\. AAAAhl\. j:iJ\j,J\j,jWi. AiUiJi.AA AAlUWUiJU\. AAAAAi\. ~ AAAAhl\. 
C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 1. 201E-08 0.0000 4.077E- 09 0.0000 O.OOOE+OO 0.0000 1.357E-09 0.0000 
Cs-137 1.848E- 02 0 .22 97 4.068E-02 0. 50 58 O.OOOE+OO 0.0000 2.06 4E-0 3 0.0257 
Eu-1 52 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOO E+OO 0.0000 O. OOOE+OO 0.0000 0 . 000E+OO 0.0000 
fffffff fffffffff ffffff ffffff f ff ffffff fffffffff ffffff fffffffff ffffff 
Total 1. 848E- 02 0.2297 4.068E-02 0.5058 O.OOOE+OO 0.0000 2.06 4E-03 0.0257 

mrem/ yr fract. 
~ AAAAhl\. 
O.OOOE+OO 0.0000 
4 . 704E-09 0.0000 
1 .085E-02 0.1349 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
l .085E-02 0.1349 

O*Sum of a ll water independent and dependent pathways. 

C-65 

CVP-2001 -00005 
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Pathways (p) 

Milk 
~ 

mrem/yr fract. 
MAAAiUUVi. AAAAAi\. 
0.000E+OO 0 . 0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0 . 0000 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
~ AAAAAi\. 
O. OOOE+OO 0.0000 
1. 360E-09 0.0000 
8 . 366E-03 0.1040 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
f ffffffff ffffff 
8.366E- 03 0.1040 

Soil 
~ 

mrem/ yr fract. 
~ AAAAhl\. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
fffffffff ffffff 
O.OOO E+O O 0.0000 

Al l Pathways* 
~ 

mrem/ yr fract. 
~ AAAAhl\. 
O.OOOE+OO 0.0000 
2 . 350E- 08 0 . 0000 
8.043E-02 1 . 0000 
O.OOO E+OO 0.0000 
O. OOOE+OO 0.0000 
fffffffff ffffff 
8.043 E-0 2 1 . 0000 
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0 

Summary : 116-F-2 Trench Deep Zone File: 11 6-F-2 Trench Deep Zone.RAD 

Total Dose Contributions TDOSE(i,p,t) f or Individual Radionuclides (i) and 
As mrem/yr and Fraction of Tota l Dose At t = 3 . 000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Meat 

0 

Radio-~ 
Nuclide mrem/yr fract . 
MJUUi.AA ~ AAMAA 
C-14 O.OOOE+OO 0.0000 
Co- 60 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O. OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 
fffffff fffffffff f11f11 
Total O.OOOE+OO 0.0000 

~ ~ ~ ~ 
mrem/ yr fract. 

AAAhlWU\Ji. AAMAA 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
f1111ff1f 111f1f 
O.OOOE+OO 0.0000 

mrem/ yr fract. 
.IUU'Ji.AAAAA i'J'JUU'Ji. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff 1fffff 
O.OOOE+OO 0.0000 

mrem/ yr fract. 
AAi'JUUU\.lU\ J\.l\JJUi.A 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
1ff111ff1 1fff11 
O.OOOE+OO 0.0000 

mrem/yr fract. 
~ AAAAhl\. 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

Pathways (p) 

Milk 
~ 

mrem/yr fract. 
AAAAAAAAii. AAAAhl\. 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
0 . 000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ff11ff 
O.OOOE+OO 0.0000 

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

0 
O Water Fish 
Radio-~ ~ 
Nuclide mrem/yr fract. mrem/ yr fract. 
MJUUi.AA ~ AAMAA AAAAAAAiU\. AAMAA 
C-14 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 1.352E-19 0.0000 4.591E-20 0.0000 
Cs-137 5.411E-04 0.2295 1.192E-03 0.5056 
Eu-152 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
f1fff11 f1f11f11f 1f1f11 f1fffff11 ffffff 
Total 5.411E-04 0.2295 1.192E-03 0.5056 

O*Sum of all water independent and dependent 

Water Dependent Pathways 
Radon Plant Meat Milk 
~ ~ ~ ~ 

mrem/yr fract. 
AAiUi.iUUVJi. AAMAA 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff fffff1 
O.OOOE+OO 0.0000 
pathways. 

mrem/yr fract. 
AAi'JUUU\.lU\ J\.l\JJUi.A 
O.OOOE+OO 0.0000 
l.529E-20 0.0000 
6 . 048E-05 0.0257 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
1ff1ff1f1 ffffff 
6.048E-05 0.0257 

C-66 

mrem/ yr fract. 
AAAAAAAiU\. AAMAA 
O.OOOE+OO 0.0000 
5.311E-20 0 . 0000 
3 . 186E-04 0 .1352 
0.000E+OO 0.0000 
O. OOOE+OO 0.0000 
fff111111 111f11 
3 .186E-04 0 . 1352 

mrem/yr fract. 
AAAAAAAAii. AAAAhl\ 
0.000E+OO 0.0000 
l.534E-20 0.0000 
2.454E-04 0.1041 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
f1ff1f11f 111fff 
2.454E-04 0.1041 

Soil 
~ 

mrem/ yr fract . 
AAAAAAAhli. JUUiJUli\ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff fff1f1 
O.OOOE+OO 0.0000 

All Pathways* 
~ 

mrem / yr fract. 
AAAhlWU\Ji. JUUiJUli\ 
O.OOOE+OO 0,0000 
2.648E-19 0.0000 
2.357E-03 1.0000 
0 . 000E+OO 0.0000 
O.O OOE+OO 0.0000 
1fff11ff1 1fffff 
2.357E-03 1.0000 
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0 

Total Dose Contributions TDOSE(i , p,t) f or Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 
O Ground 
Radio-~ 
Nuclide mrem/yr fract. 
.ii.ii.iUVJv\. AAAAAAi\.M MAAiU\. 

• C-14 0.000E+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 
Eu-152 O. OOOE+OO 0.0000 
Eu-154 0.000E+OO 0.0000 

. fffffff fffffffff ffffff 
Total O.OOOE+OO 0.0000 

0 

Inhalation Radon Pl ant Meat 
~ ~ ~ ~ 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
AAAAAAi\.M .iUi.AAAA Ai\iiJ\.iU\.iU\ .iUi.AAAA AAAAAAi\.M MAAiU\. ~ MAAiU\. 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
fffffffff ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 
O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 

CVP-2001 -00005 
Rev.a 

Pathways (p) 

Milk Soil 
~ ~ 

mrem/yr fract. 
AAAAAAiiAA MAAiU\. 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
O.OOOE+OO 0.0000 

mrem/yr fract . 
~Aii.AAAA 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
0 . 000E+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0.000E+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l . OOOE+03 years 

O Water Dependent Pathways 
O Water Fi sh Radon Plant Meat 

Radio-~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/ yr fract. 
.ii.ii.iUVJv\. AAAAAAiiAA AAAAAA AAAAAAiiAA MAAiU\. ~ .iUi.AAAA ~ AMAAi\. ~ .iUi.AAAA 
C-14 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 l.67 5E-10 0.2295 3.689E-10 0.5055 O.OOOE+OO 0.0000 l.873E-11 0.0257 9.873E-11 0.1353 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-154 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 
fffffff fffffffff ffffff fffffff f f ffffff fffffffff ffffff fffffffff ffffff fffffffff ffffff 

Milk 
~ 

mrem/yr fract. 
AAAAAAiiAA AAAAAA 
O.OOOE+OO 0.0000 
0 . 000E+OO 0.0000 
7.600E-ll 0.104 1 
O.OOOE+OO 0 . 0000 
0 . 000E+OO 0.0000 
fffffffff ffffff 

Total l .675E-10 0 . 2295 3.689E-10 0.5055 O.OOOE+OO 0.0000 1 .873 E-11 0.0257 9.873E-11 0 . 1353 7.600E-ll 0.1041 
O*Sum of all water independent and d ependent pathways. 

C-67 

All Pathways* 
~ 

mrem/ yr fract. 
~ hli.iiJuUi. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
7.299E-10 1. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fffffffff ffffff 
7 . 299E-10 1.0000 
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD 

Dose / Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem / yr) / (pCi / g) 
(i) (j) Fraction* t = O.OOOE+OO l . OOOE+OO 3 . 000E+OO 7 . 300E+OO l.600E+Ol 3.000E+Ol 4 . 300E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

JiJiJUiAAA ~ AAl'Ji.AAAAA AAl'Ji.AAAAA AAl'Ji.AAAAA ~ .iW\Ai\Aiiii.A ~ ~ ~ ~ ~ ~ 
C-14 C-14 1.000E+OO O. OOOE+OO 0.000E+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 

OCo-60 Co-60 1.000E+OO 3.675E-05 l.lllE-04 2 . 106E-04 2.725E-04 l.852E- 04 5.451E-05 l.408E-05 l.808E-08 2.037E-19 O.OOOE+OO 
OCs-137 Cs-137 l . OOOE+OO l.645E-04 5.463E-04 l.277E-03 2.626E-03 4.580E-03 6 . 145E-03 6.496E-03 4.022E-03 l.179E-04 3.650E-ll 
OEu-152 Eu-152 7 .208E-01 O.OOOE+OO O.OOOE+OO 0 . 000E+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 
OEu-152 Eu-152 2 . 792E-Ol O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 0 . 000E+OO 0.000E+OO 0.000E+OO 0.000E+OO O.OOOE+OO 

Eu-152 Gd-152 2.792E-01 0.000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO 
Eu-152 aDSR(j) O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO 0.000E+OO O. OOOE+OO 

OEu-154 Eu- 154 1.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO O. OOOE+OO 
fffffff fffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 
*Branch Fraction is the cumulative factor for the j ' t principal radionuclide daughter: CUMBRF(j) = BRF(l)*BRF(2)* . .. BRF(j). 
The DSR includes contributions from associated (half-life 6 0.5 yr) daughte rs. 

0 
Single Radionuclide Soil Guidelines G(i,t) in pCi / g 

Basic Radiation Dose Limit= 4 . 000E+OO mrem/ yr 
ONuclide 

(i) t= O.OOOE+OO 1.000E+OO 3.000E+OO 7.300E+OO l . 600E+Ol 
iU'J\i\AAi\. .iW\Ai\Aiiii.A ~ ~ ~ .iW\Ai\Aiiii.A 
C-14 *4.454E+12 *4 . 454E+l2 *4.454E+l2 *4.454E+l2 *4.454E+l2 
Co-60 l . 088E+05 3 . 599E+04 l.899E+04 1.468E+04 2.159E+04 
Cs-137 2.43 2E+04 7. 323E+03 3.132E+03 l.523E+03 8 . 733E+02 
Eu-152 *l . 765E+l4 *l.765E+l4 *l.765E+l4 *l.765E+l4 *l . 765E+l4 
Eu-154 *2 . 639E+l4 *2. 63 9E+l4 *2.639E+l4 *2 . 639E+l4 *2.639E+l4 
fffffff fffffffff fffffffff fffffffff fffffffff fffffffff 
.*At spe cific activity limit 

0 
Summed Dose/ Source Ratios DSR(i,t) in (mrern/ yr)/(pCi / g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi / g 

at tmin time of minimum single radionuclide soil guideline 
and at tmax = time of maximum t o tal dose= 42.82 n 0 . 09 years 

3.000E+Ol 
~ 

*4.454E+l2 
7.338E+04 
6.509E+02 

*l.765E+l4 
*2 . 639E+l4 
fffffffff 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(pCi / g) 

.iW\Ai\Aiiii.A .iW\Ai\Aiiii.A 
(i) (pCi/g) (years) (pCi/g) 

iU'J\i\AAi\. ~ ~ ~ ~ 
C-14 3.870E+OO O.OOOE+OO O. OOOE+OO *4.454E+l2 
Co-60 l.300E+OO 7.24 n 0.01 2.725E-04 l.468E+04 
Cs-137 2 . 000E+Ol 42.85 n 0.09 6.496E-03 6.1 58E+02 
Eu-152 4.160E+Ol 0.000E+OO 0 . 000E+OO *1.765E+l4 
Eu- 154 4.210E+OO O.OOOE+OO O.OOOE+OO *2.639E+l4 
fffffff fffffffff ffffffffffffffff fffffffff fffffffff 
*At specific activ ity limit 

0.000E+OO 
1. 43 5E-05 
6.496E-03 
O.OOOE+OO 
O.OOOE+OO 
fffffffff 

*4.454E+l2 
2.787E+05 
6.158E+02 

*1. 765E+14 
*2.639E+l4 
fffffffff 

C-68 

4.300E+Ol 
~ 

*4.454E+l2 
2.840E+05 
6.158E+02 

*l . 765E+l4 
*2.639E+l4 
fffffffff 

l.OOOE+02 
~ 

*4.454E+l2 
2 .212E+08 
9.946E+02 

*l.765E+l4 
*2 .639E+l4 
fffffffff 

3.000E+02 
~ 

*4.454E+l2 
*1.131E+l5 
3.394E+04 

*l.765E+l4 
*2.639E+l4 
fffffffff 

l.OOOE+03 
AAAi\.ii.i\AAA 

*4 . 454E+l2 
*l.131E+l5 
l.096E+ll 

*l.765E+l4 
*2.639E+l4 
fffffffff 
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Summary : 116-F-2 Trench Deep Zone File : 116-F-2 Trench Deep Zone.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 
(j) (i) t; 0.000E+OO l.OOOE+OO 3.000E+OO 7.300E+OO l . 600E+Ol 3.000E+Ol 4.300E+Ol l.OOOE+02 3.000E+02 l.000E+03 

JiAAAAAA AAiUiAAA ~ AAAAAAAAA .ii.AAi'JWUUi. AAAAAAAAA ~ AAAAAAAAA ~ AAAAAAAAA iWWUUUUl. ~ ~ 
C-14 C-14 l . OOOE+OO 0.000E+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO 

OCo-60 Co-60 l.OOOE+OO 4.778E-05 1.445E-04 2 . 738E-04 3.542E-04 2.408E-04 7.087E-05 l.831E-05 2.3SOE-08 2 . 648E-19 0.000E+OO 
ncs -137 Cs-137 l.OOOE+OO 3 . 290E-03 l.093E-02 2.554E-02 S.253E-02 9.160E-02 1.22 9E-O l l.29 9E-01 8 . 043E-02 2.357E-03 7.299E-10 
OEu-152 Eu-152 7.208E-01 O.OOOE+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 

Eu-152 Eu-152 2.792E-01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO 
Eu-152 aDOSE(j) O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

OGd-152 Eu-152 2.792E-01 O.OOOE+OO 0.000E+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO 
QEu-154 Eu-154 l.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 0.000E+OO O.OOOE+OO 
fttffff fffffff ffffttftt fffftfiif fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff ittffffff tffffffff 
BRF(i) is the branch fraction o f the parent nuc lide . 

ONuclide Parent BRF(i) 
(j) (i) 

liAAAAi\A AAiUiAAA ~ 
C-14 C-14 1.000E+OO 

OCo-60 Co-60 l.OOOE+OO 
OCs-137 Cs-137 1.000E+OO 
OEu-152 Eu-152 7.208E-01 

Eu-152 Eu-152 2.792E-01 
Eu-152 aS(j): 

OGd- 152 Eu-152 
OEu-154 Eu-154 
fffffff ffiffff 

2. 792E-01 
1.000E+OO 
fffffffff 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 
t; 0 . 000E+OO l.OOOE+OO 3.000E+OO 7.300E+OO 1 .600E+Ol 3.000E+Ol 4.300E+Ol 1.000E+02 3.000E+02 l . OOOE+03 

AAAAAAAAA ~ A.AAAiViAAA A.AAAiViAAA A.AAAiViAAA ~ ~ ~ ~ ~ 
3 . 870E+OO 3.869E+OO 3 . 868E+OO 3 . 866E+OO 3.860E+OO 3.852E+OO 3.844E+OO 3.811E+OO 3.694E+OO 3.315E+OO 
l.300E+OO l.140E+OO 8.759E-01 4 . 973E-01 l . 582E-01 2.SOSE-02 4.526E-03 2.495E-06 9.188E-18 O.OOOE+OO 
2.000E+Ol l.954E+Ol 1.865E+Ol 1.688E+Ol l.379E+Ol 9.960E+OO 7.363E+OO l . 958E+OO l.876E-02 1.615E-09 
2.999E+Ol 2.846E+Ol 2.565E+Ol 2 . 0SlE+Ol l.304E+Ol 6.29SE+OO 3.200E+OO 1 . 649E-01 4.9 8SE-06 7.S?SE- 22 
l.161E+Ol 1.103E+Ol 9 . 936E+OO 7 . 944E+OO S.052E+OO 2.438E+OO 1 .240E+OO 6 . 386E-02 1.931E-06 2.934E-22 
4.160E+Ol 3.949E+Ol 3.559E+Ol 2 . 845E+Ol l.809E+Ol 8.733E+OO 4.440E+OO 2 . 287E-01 6.916E-06 l . OSlE-2 1 
O.OOOE+OO 7.264E-14 2.0?0E-13 4.527E-13 8.094E-13 l . 132E-12 l.279E-12 l . 424E-12 l.429E- 12 1.421E- 12 
4.210E+OO 3.891E+OO 3.324E+OO 2 . 368E+OO l . 193E+OO 3.959E-01 1.421E-01 l.592E-03 2.278E-10 2.522E-34 
ftfffffff fffffffff fffffffft fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 

BRF(i) is the branch fraction of the parent nuclide . 
ORESCALC.EXE execution time; 1.12 seconds 

C-69 
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DISCLAIMER FOR CALCULATIONS 
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The calculations that are provided in the following appendix are included for reference only. 
Use of these calculations by persons who do not have access to all of their pertinent factors 
could lead to incorrect conclusions or assumptions. 

Before applying these calculations to work activities or projects outside the context of this report, 
these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site 
ERG personnel. Without this review, the ER Project cannot assume any responsibility for the 
use of these calculations. 

C-72 
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The following calculation briefs have been prepared in accordance with BHI-DE-01, 
Design Engineering Procedures Manual, EDPl-4.37-01, "Project Calculations," Bechtel 
Hanford, Inc., Richland, Washington. 

116-F-2 107-F Liquid Waste Disposal Trench Variance Calculation, Calculation 
No. 0100F-CA-V0147, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-F-2 Shallow and Deep Zone Sampling Design, Calculation No. 01 00F-CA-V0116, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-F-2 Overburden Sampling Design, Calculation No. 0100F-CA-V0117, Rev. 0, 
Bechtel Hanford, Inc., Richland, Washington. 

116-F-2 Trench Cleanup Verification 95% UCL Calculation, Calculation 
No. 01 00F-CA-V0123, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-F-2 Trench Cleanup Verification RESRAD Calculation, Calculation 
No. 01 00F-CA-V0124, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-F-2 Trench Comparison to Drinking Water Standards, Calculation 
No. 01 00F-CA-V0125, Rev. 0, Bechtel Hanford, Inc. , Richland, Washington. 

NOTE: The calculation briefs referenced in this appendix are kept in the active 
Environmental Restoration Contractor project files and are available upon request. 
When the project is completed, the files will be stored in a U.S. Department of Energy, 
Richland Operations Office repository. Only excerpts of the calculation briefs are 
included in this appendix. 
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, CALCULATION SHEET 

CVP-2001-00005 
Rev. 0 

,__;_, Bechtel Hanford In~ 
Originator M. T. Stankovich Date 9/27/2002 Cale. No. 0J00F-CA-V0147 Rev. No. 0 
Project 100F Group 4Remedial Actioo Job No. 22192 Checked -~u,,,"-'-'-l..,._._~ __ Date ~ 
Subject 116-F-2 107-F Liquid Waste Disposal Trench Variance Calculation Sheet No. 1 of7 

1 Conclusion: 
2 The required number of samples calculated (1 sample) for each decision sub-unit is less than the default 
3 number (4 samples) specified in the DOE/RL-96-22, Rev 3. Therefore, the default number of samples will be 
• collected from each decision sub-unit 

• Problem: 
1 Calculate the number of verification samples required for 116-F-2 107-F Liquid Waste Disposal Trench 
• Decision Unit as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, Rev 3) 
• and "Instruction Guide for the Remediation of 100 Areas Waste Sites" (0100X-IG-G0001 , Rev 3). 

10 

11 Given: 
12 1) Sample locations for the 116-F-2 107-F Liquid Waste Disposal Trench Decision Unit are identified on the 
13 116-F-2 Shallow and Deep Zone Sample Design, Calculation number 0100F-CA-V00116 and 116-F-2 
" Overburden Sample Design, Calculation number 0100F-CA-V00117 
" 2) Lookup values from DOE/RL-96-22, Rev 3. 
1• 3) Sample Design requirements from DOE/RL-96-22, Rev 3 and 0100X-IG-G0001, Rev 3. 
17 

1• Solution: 
19 Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 3. Data from attached worksheets 
20 are used to calculate the required number of closeout samples. Variance calculation is based on the same 
21 three isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 3. The statistical design is 
22 based on the premise that these isotopes are the predominant components of the contamination and are 
23 representative of the contamination distribution. 
24 

25 Sheet No. Contents 
,. 1 Cale. Summary 
21 2 Shallow Zone 
20 3 Overburden Zone 
,. 4 Shallow Zone Formulas 
ao 5 Overburden Zone Formulas 
31 6 Shallow Zone Data 
32 7 Overburden Zone Data 
33 

34 

35 

36 

37 

Topic 
Summary of Cale Brief 
Required Number of Samples Calculation 
Required Number of Samples Calculation 
Formulas 
Formulas 

Raw Data from Sample Management 
Raw Data from Sample Management 

38 L....- --------------------------------------' 

Cale. Summary 

C-76 



SHALLOW ZONE CALCULATION SHEET 

Originator 
Project 
Subject 

Bechtel Hanford Inc. ....a--_ 
M. T. Stankovich ~ Dale 9/27/2002 Cale. No. 
100F Group • Remed;al A'"°" Job No. 22192 Checked 
116-F-2 107-F Liquid Waste Disposal Trench Variance Calculation 

1 Statistical Evaluation of Analytical Data 

' 

0I OOF-CA-V0147 

\:N,Ploe-= 

, The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the specific analyle evaluated. 

CVP-2001-00005 
Rev. 0 

Rev. No. -==-=-..,o-=-_ 
Shee~~: _1._7_z_i[:~2f?~1_ 

• The highest value of the three evaluations is used to determine the required number of samples as compared 
• against the default olfour. 
, Sample locations are from Calculation 0100F-CA-V0116. 
• Mean, Standard Deviation, t , and Number of Samples formulas are from DOE/RL-96-22, Appendix A. 

\0 

11 Decision Unit 
" Samples values from GEA analysis 
" Sample Areas A & B 

Shallow Zone 

Constituent 
" Sample # Sample Date Location Cobalt-60 Q Cesium-137 Q Europium-152 Q . 
• Look-UD Value (HTI -::ii:-=-------=----==> 
1 . . ,. 

21 

Z2 

" 
" 
" .. 
71 

:a 

" 
30 

" 
" ,. 

" 
" 1 

I .. 
., 

.. 
" .. 

I 

" 
" .. 
,. 
S1 .. 
,. 
., 

I 

., 

., .. .. .. 

., .. 

B14KDO 14-Mav-2002 SA1-2 
B14KD1 14-May-2002 SA1-3 
B14KD2 14-Mav-2002 SA1-4 
B14KD3 14-May-2002 SA1-10 
B14KD4 14-Mav-2002 SA1-13 
B14KD5 14-May-2002 SA1-16 
B14KD6 14-Mav-2002 SA2-3 
814KD7 14-Mav-2002 SA2-6 
B14KDB 14-May-2002 SA2-7 
B14KD9 14-Mav-2002 SA2-10 
B14KF0 14-May-2002 SA2-14 
B14KF1 14-Mav-2002 SA2-15 
B14KF2 14-Mav-2002 SA3-1 
B14KF3 14-May-2002 SA3-2 
814KF4 14-Mav-2002 SA3-4 
B14KF5 14-Mav-2002 SA3-5 
B14KF6 14-May-2002 SA3-9 
B14KF7 14-Mav-2002 SA3-11 
B14KF8 14-Mav-2002 SA4-3 
B14KF9 14-May-2002 SA4-4 
B14KH0 14-Mav-2002 SA4-7 
B14KH1 14-Mav-2002 SA4-9 
B14KH2 14-May-2002 SA4-12 
B14KH3 14-Mav-2002 SA4-13 
B14KH4 15-May-2002 SB5-1 
B14KH5 15-Mav-2002 SB5-2 
B14KH6 15-May-2002 SB5-5 
B14KH7 15-Mav-2002 SB5-7 
B14KH8 15-Mav-2002 SBS-13 
B14KH9 15-May-2002 SBS-15 
B14KJ0 15-Mav-2002 SB6-1 
B14KJ1 15-May-2002 5B6-10 
B14KJ2 15-Mav-2002 SB6-12 
B14KJ3 15-May-2002 SB6-13 
B14KJ4 15-Mav-2002 5B6-15 
B14KJ5 15-May-2002 5B6-16 
B14KJ6 15-Mav-2002 SB7-1 
B14KJ7 15-May-2002 SB7-3 
B14KJB 15-M av-2002 S87-4 
B14KJ9 15-Mav-2002 SB7-5 
B14KK0 15-Mav-2002 S87-8 
B14KK1 1 S-Mav-2002 SB7-11 
B14KK2 15-May-2002 SB8-2 
B14KK3 15-Mav-2002 SB8-3 
B14KK4 15-May-2002 5B8-4 
B14KK5 15-Mav-2002 SB8-l! 
B14KK6 15-May-2002 SB8-12 
B14KK7 15-Mav-2002 SB8-13 

Mean fl Vl --------------------------> 
Standard Deviation fSl --------------> 
a 15%1 ===========================> 

16 120%1 ------ ----------------------> 
Number of Samples ----------------> 

oCVa 
1.4 

0.09 u 
0.075 u 
0.093 u 
0.056 u 
0.039 u 

0.1 u 
0.058 u 
0.076 u 
0.093 u 
0.068 u 
0.088 u 
0.078 u 
0.074 u 
0.046 u 
0.081 u 
0.13 u 

0.326 
0.068 u 
0.072 u 
0.061 u 
0.084 u 
0.13 u 

0.069 u 
0.062 u 
0.081 u 
0.053 u 
0.13 u 
0.077 u 
0.054 u 
0.12 u 
0.053 u 
0.068 u 
0.081 u 
0.044 u 
0.094 u 
0.048 u 
0.12 u 

0.064 u 
0.355 
0.21 u 

0.059 u 
0.081 u 
0.07 u 

0.061 u 
0.097 u 
0.066 u 
0.12 u 
0.15 u 
0.09 
0.06 

1.645 
0.842 

1 

Shallow Zone 
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oCi/o oCi/a 
6.2 3.3 

0.079 u 0.17 u 
0.071 u 0.142 u 
0.089 u 0.22 u 
1.32 0.17 u 

0.044 u 0.11 u 
0.1 u 0.34 u 

0.059 u 0.212 
0.143 0.17 u 
0.092 u 0.21 u 
0.076 u 0.16 u 
0.077 u 0.18 u 
0.075 u 0.17 u 
0.13 u 0.21 u 
0.039 J 0.12 u 
0.087 u 0.16 u 
0.38 0.321 
0.857 6.47 
0.075 u 0.474 
0.11 u 0.18 u 
0.094 J 0.299 
0.075 u 0.16 u 
0.13 u 0.29 u 
0.088 u 0.14 u 
0.058 u 0.2 u 
0.077 u 0.16 u 
0.04 u 0.11 u 
0.13 u 0.23 u 
0.07 u 0.14 u 
0.389 0.15 u 
0.068 u 0.2 u 
0.078 u 0.14 u 
0.12 u 0.22 u 
0.11 u 0.24 u 
0.048 u 0.12 u 
0.081 u 0.17 u 
0.178 0.216 
0.22 u 0.352 
0.058 u 0.16 u 
2.33 3.75 
0.157 1.73 
0.096 u 0.208 
0.608 0.21 u 
0.07 u 0.19 u 
0.05 u 0.14 u 
0.095 u 0.2 u 
0.055 u 0.145 
0.12 u 0.517 
0.334 2.3 
0.21 0.48 
0.39 1.08 
1.645 1.645 
0.842 0.842 

1 1 
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• OVERBURDEN ZONE CALCULATION SHEET 
Bechtel Hanford Inc. ~ 

CVP-2001-00005 
Rev.a 

Originator 
Project 
Subject 

M. T. Stankovich ~ Date 9/27/2002 Cale. No. OIOOF-CA-VOl47 
100FG<ouf> •Rome<i~Action Job No. 22192 Checl<ed o;.u,.;Kt'. Rev. No. ~=~~o~-

Date 7(1,:tfr-,---
116-F-2 107-F Ugukt Waste Disposal Trench Variance CalculatK>n 

• Statistical Evaluation ol Analytical Data 
2 

, The requ~ed number ol samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the speciftc analyte evafuated. 

Sheet No. ---'3'-ol'-'-'7-

s The highest value of the three evaluations is used to determine the required number of sampJes as compared 
• against the default ot four. 
, Sample locations ore from Calculation 0100F-CA-V0117. 
• Mean. Standard Deviation, I , and Number of Samples formulas are from DOE/RL-96-22, Appendix A 

11 Decision Unit 
u Samples values from GEA analysis 
u Sample Areas A & B 

Shallow Zone 

Constituent 
,. Sample # Sample Date Location Cobalt~O Q Cesium-137 Q Europium-152 Q . 
, Look-uo Value fHTl ~-=-=---==--=-=-==> 

' . . 
., 

" 
" 
" .. .. .. 
" .. 
' 

" 
" 

' 

' 
., .. .. .. 
" .. .. 

.. .. 

., . . 

B14KK8 5/16/02 OA1-2 
B1 4KK9 5/16/02 OA1-3 
B14KLO 5/16/02 OA1-4 
B14Kl1 5/16/02 OA1-10 
B14Kl2 5/16/02 OA1-13 
B14Kl3 5/16/02 OA1-14 
814Kl4 5/16/02 OA2-3 
B14Kl5 5/16/02 OA2~ 
B14Kl6 5/16/02 OA2-7 
B14Kl7 5/16/02 OA2-10 
B14KL8 5/16/02 OA2-14 
B14Kl9 5/16/02 OA2-15 
B14KMO 5/16/02 OA3-1 
B14KM1 5/16/02 OA3-2 
B14KM2 5/16/02 OA3-4 
B14KM3 5/16/02 OA3-5 
B14KM4 5/16/02 OA3-9 
B14KM5 5/16/02 OA3-11 
B14KM6 5/16/02 OM-3 
B14KM7 5/16/02 OM-4 
B14KM8 5/16/02 OM-7 
B14KM9 5/16/02 OA4-9 
B14 KNO 5/16/02 OA4-12 
B14KN1 5/16/02 OA4-13 
B14KN2 5/20/02 0B5-1 
814KN3 5/20/02 085-2 
814KN4 5/20/02 0 B5-5 
814KN5 5/20/02 085-7 
814KN6 5/20/02 0B5-13 
814KN7 5/20/02 0B5-15 
814KN8 5/20/02 086-1 
814KN9 5/20/02 0B6-10 
B14KPO 5/20/02 0B6-12 
814KP1 5/20/02 0B6-1 3 
B14KP2 5/20/02 066-15 
814KP3 5/20/02 086-16 
B1•KP4 5/20/02 0B7-1 
B14KP5 5/20/02 087-3 
B1•KP6 5/20/02 0B7-4 
B14KP7 5/20/02 0B7-5 
B14KP8 5/20/02 0B7-8 
B14KP9 5/20/02 0B7-11 
B14KRO 5/20/02 0B8-2 
B14KR1 5/20/02 0B8-3 
B1•KR2 5/20/02 0B8-4 
B14KR3 5/20/02 0B8-8 
B14KR• 5/20/02 0B8-12 
B14KR5 5/20/02 0B8-1 3 

Mean (LV) ------------------------> 
Standard Deviation (S) -----------------> 
a (5%) ============--==========> 
8 (20%) - - -------- -----------------> 
Number of Samples =========11==-=> 

pCVg 

1.4 
0.13 

0.062 
0.13 
0.1 

0.068 
0.11 

0.062 
0.084 
0.12 

0.083 
0.12 

0.057 
0.056 
0.091 
0.083 
0.051 
0.064 
0.12 
0.13 

0.066 
0.067 
0.058 
0.083 
0.076 
0.12 

0.055 
0.095 
0.061 
0.056 
0.064 
0.041 
0.072 
0.11 

0.065 
0.11 

0.047 
0.093 
0.074 
0.063 
0.05 

0.053 
0.087 
0.083 
0.087 
0.12 

0.055 
0.11 

0.072 
0.08 
0 .03 
1.645 
0.842 

1 
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pCVg pCVa 
6.2 3.3 

u 0.14 u 0.28 u 
u 0.045 u 0.12 u 
u 0.11 u 0.25 u 
u 0.082 u 0.2 u 
u 0.065 u 0.16 u 
u 0.083 u 0.21 u 
u 0.054 u 0.15 u 
u 0.088 u 0.21 u 
u 0.084 u 0.21 u 
u 0.065 u 0.17 u 
u 0.1 u 0.23 u 
u 0.053 u 0.14 u 
u 0 .095 u 0.21 u 
u 0.1 u 0.18 u 
u 0.074 u 0.16 u 
u 0.044 u 0.1 u 
u 0.069 u 0.15 u 
u 0.1 u 0.22 u 
u 0.1 u 0.25 u 
u 0.058 u 0.14 u 
u 0.064 u 0.14 u 
u 0.07 J 0.19 u 
u 0.077 u 0.17 u 
u 0.055 u 0.14 u 
u 0.11 u 0 .23 u 
u 0.046 u 0 .12 u 
u 0.093 u 0.2 u 
u 0.057 u 0.14 u 
u 0.045 u 0 .11 u 
u 0.06 u 0.13 u 
u 0.038 u 0.089 u 
u 0.06 u 0 .15 u 
u 0.14 u 0.19 u 
u 0.062 u 0 .14 u 
u 0.11 u 0.21 u 
u 0.04 u 0.1 u 
u 0.082 u 0.17 u 
u 0.069 u 0.14 u 
u 0.083 J 0.14 u 
u 0.035 u 0.097 u 
u 0.045 u 0 .13 u 
u 0.086 u 0.19 u 
u 0.088 u 0.21 u 
u 0.086 u 0.21 u 
u 0.094 u 0.22 u 
u 0.052 u 0.12 u 
u 0.086 u 0.22 u 
u 0.055 u 0.14 u 

0.07 0 .17 
0.02 0.05 
1.645 1.645 
0.842 0.842 

1 1 
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1 of 2 
• Bechtel Hanford, Inc. CALCULATION SHEET 

Origioato, a.~ 5123/2002 Cato. No. 0100F-CA-V0116 Ra,. No. 0 . I 
Project 116-F-2 Shallow & Deep_Z_o_n_e_S_a_m_p-le_D_e_s-ig-n- Job No. 22192 Checked _@_-~,t. __ Date 6,/2'f t2.. 

Subject 116-F-2 Shallow & Deep Zone Sampling Design Sheet No. 

Problem: Calculate and display required sampling nodes in concurrence with 100 Area 
SAP DOE/RL-96-22 Rev. 3 for verification and closure. 

Given: -SAP (DOE/RL-96-22 Rev. 3) and IG (0100X-IG-G0001 Rev. 3) requirements 
-Shallow Sampling Area (Surface area of each zone determined from CAD program, 5 

6 

·7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 

Attachment 3, Shi 1 of 2 , CAD file 1 F:052302B, 116-F-2 Shallow Zone Sampling Plan) 
-Deep Zone Sampling Area (Surface area of each zone determined from CAD program, 
Attachment 3, Shi 2 of 2, CAD file 1F:052302C, 116-F-2 Deep Zone Sampling Plan) 

SAP and IG Requirements: 
-Develop a 16 node sampling grid for the sampling area 

ShallowZon• -Use appendix A of the IG to determine which six of the six1een will be sampled 
to collect HPGe and clean up verification samples 

1 
2 Determination of Shallow Zone Sampling Grid: 

4 Shallow Zone Sampling Grid Area determined from Table 5-1 , IG 
23 

2 

2 

26 

s Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) 

1 Total Area: 
s Area of Decision Subunits (total area 2 subunit) 2 

29 

30 

3 

Decision Subunit divided into 4 Sampling Areas: 
1 

3 2 Sampling Areas divided into a 16 node grid (node numbers 1-16): 
3 

6521 .43 

3260.71 

815.17 

50.94 

mz 

m2 

m2 

m" 
3 

34 

3 

3 

3 

3S 

3 

4 

4.1 

42 

43 

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table) 
5 See Attachment 3, Shi 1 of 2, 116-F-2 Shallow Zone Sampling Plan, 
6 for Sample Location Table 
7 

9 

0 
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Originator l:r~t/Jruz Date 

CALCULATION SHEET 
2 of2 

_5_/2_3_/2_0_0_2 _____ Calc. No. 0100F-CA-V0116 Rev. No. 0 . 1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

Project 116-F-2 Shallow & Deep Zone Sample Design 

Subject 116-F-2 Shallow & Deep Zone Sampling Design 

Job No. 22192 Checked ~~ Date 5fz'l/4,Z. 
--':..J.UL.l-- r 7 
Sheet No. - - ----

Determination of Deep Zone Sampling Grid: 

Deep Zone Sampling Grid Area determined from Table 5-1, IG 
Attachment 2, Number of Decision Subun~s Based on Area (Converted to Sq Meters) 

Total Area: 6998.14 m2 

Area of Decision Subunits (total area 2 subunits) 3499.07 m2 

Decision Subunits divided into 3 Sampling Areas: 1166.35 m2 

Sampling Areas divided into a 16 node grid (node numbers 1-16): 72.89 m2 

Nodes to be Sampled (as determined from Attachment 1. Table A-1, Sample Grid Point Lookup Table) 
See Attachment 3, Sht 2 of 2, 116-F-2 Deep Zone Sampling Plan, 
for Sample Location Table 

I I 

I 
! 

I 
I 

I 

I 
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116-F-2 Shallow & Deep Zone Sample Design Job No. 22192 Checked a!~ Date ~~;:~z.. 
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2 ATTACHMENT 1 
3 

• Sample Grid Point Lookup Table. 
5 

7 

8 

9 

10 

11 

12 

13 

1• 
15 

16 

17 

18 

19 

20 

21 

22 

23 

0.f•uh Pian 

HPGe/Closeout 

HPGe/Closeout 

HP Ge/Closeout 

HPGe/Closeout 

HPGe 

HPGe 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Sampling 
A,..11 

3 

4 

16 

10 

2 

13 

6 

1 

9 

15 

8 

5 

7 
11 

12 

14 

Sampling S.mpllng 
Area 2 A,..13 

6 1 

7 11 

3 2 

15 4 

14 5 

10 9 

1 10 

9 13 

12 7 
16 15 

13 8 

2 3 

11 14 

4 6 

8 16 

5 12 

Sampling 
Area 4 

4 

3 

7 
12 

9 

13 

8 

1 

5 

14 

10 

11 

15 

2 

16 

6 

Sampling Sampling Sampling Sampling 
ArH5 Aral 6 Arwa 7 Arul 

5 1 3 3 

15 15 5 13 

7 10 11 4 
1 13 4 8 

13 12 8 2 

2 16 1 12 

14 4 16 5 
10 5 12 1 

6 2 6 7 
16 6 2 15 
12 11 13 14 

• 3 9 10 

11 14 14 6 
9 7 7 11 

3 8 15 9 

8 9 10 16 

2• 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

- Note: Grid nodes for each sampling area in each waste site should be numbered consistently, e.g., begin numbering 

the nodes in the northwestemmost node. Then number consecutively left to right as shown in Fig. 5-1 of this IG 
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Sampling SampUng 
Arut Area 10 

4 16 

10 10 

3 14 

16 4 
14 8 

5 3 

8 6 
1 15 

15 9 

11 1 

2 12 

7 11 

13 2 
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Project 116-F-2 Shallow & Deep Zone Sample Design Job No. 22192 Checked 

Subject 116-F-2 Shallow & Deep Zone Sampling Design 

. 1 

2 ATTACHMENT 2 
3 

• Number of Decision Subunits Based on Area. 
5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
40 

41 

42 

Area of Primary Decision Unit (m2) 
<1.394 

>1 ,394 to <2,326 
>2,326 to <3,256 
>3,256 to <4,186 
>4, 186 to <9,303 

>9,303 to <13,024 
>13,024 to <16,745 
>16,745 to <20,466 

>20,466 

a ROUND is an integer roundinQ function. 
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TOP OF EXCAVATION/SLOPE 

NOTES 

1. stw.LOW ZONE NOOE AREAS ARE APPROXIMAffiY 50.94 
SQUARE Mrn:RS. 

2. SAMPL.£S ARE TAKEN F"ROM TI-IE APPROXIMATE CENTER 
Of EACH NOOE. 

3. THE SHALLOW ZONE CONSISTS or SAMPUNC AREAS A 1, 
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BENCH MARK--------..._ . 
HUB & TACK ~ 
EL 125.71 
N 147697.83 
E 581023.58 

BOTTOM or EXCAVATION/SLOPE 

" 

NOTES 

1. DEEP ZONE NOOE AREAS ARE APPROXIMATELY 72.89 
SQUAAE METERS. 

2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER 
or fACH NOOE. 

3. THE DEEP ZONE CONSISTS OF SAMPLING AREAS Al, 
A2, &: A3 WITHIN DECISION SUBUNIT 1. SAMPLING 
ARE.AS 84, 85, &: 86 WITHIN OEC1SlON SUBUNrT 2. 

3. REFERENCE ELEVATION POINTS ARE NGV029, CONVERSION TO 
NAV088 + 1.031 (METERS) 

~ 
~ 

LEGEND 

CM<MA ENERGY ANALYSIS & CLOSEOUT 
VERIFlCATION SAMPLING NOOE 

SAMPLE LOCATION TABLE 

., 

.. 
85 

•• 

0-A.1 -3 
0-Al-4 
0-Al-1O 
0-Al-U 
O- A2-J 
O- A.2.-6 
0-A.2-7 

O-A.2-15 
0- \ 
O-AJ-2 
O-Al-4 
O-Al-11 
o-e•-J 
0-84-4 
0-84-7 
0-84- 12 
0-85-1 
0-85-5 
0 -8$-7 
0-8$-15 
0-86-1 

O-M- 10 
0-86-13 
0-86-1$ 
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CALCULATION COVER SHEET 

Project Title 116-F-2 Overburden Sample Design 

Area 100 F Area -------------------
Discipline Environmental Engineering 

Subject 116-F-2 Overburden Sampling Design 

Excel Program No. Computer Program 

Committed Calculation 
------

0 Preliminary 0 

Rev. Shtet Numbtrs Originator Chtcktr 

Cover = I Sheet &.oflih-- a#-Cale= I Sheets 
Attach l = I Sheet 
Attach2 = I Sheet 

G.Cruz C.A. Bentz 0 Attach3 = I Sheets 
Total= 5 Sheets r-ji J/ f7.-- 1272-

Job No. 22192 

*Cale.No 0100F-CA-V0117 

Office 97 Version 

Superseded D 

Reviewer Approval Dalt a~ w~ 
M. T Stankovich I")/"' , .n,r--v•p= 

6\1010 ~-Jo-o'Z- ~-~t\11t~ 

G\ 30 l 'b 1---

SUMMARY OF REVISIONS 

• Obtain Cale. No. from DIS 
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1 of 2 • B~'E ""'- CAI.CULI>TOON SHEn 

Originator Gerard~ Cale. No. 0100F-CA-V0117 Rev. No. 0 

_1_1_6_-F_-_2_0_v_e_r_b_u_rd_e_n_S_a_m~=p=le=D=_e-s=i=g=n========= Job No. 22192 Checked _a,P6_;::_· __ D_a_t_e_~---z~2.-~-fe,__'2--_ Project 

Subject _1--'1-'-6--'-f_._2_O_v_e_r_b_u_rd_e_n_S_am__,_p_li_n.,,_g-'-D--'e-'-s-"ig"'n-'------------ ----Sheet No. _____ _ 

Problem: Calculate and display required sampling nodes in concurrence with 100 Area 
SAP DOE/RL-96-22 Rev. 3 for verification and closure. 

Given: -SAP (DOE/RL-96-22 Rev. 3) and IG (0100X-IG-G0001 Rev. 3) requirements 
-Overburden Sampling Area (Surface area of each zone determined from CAD program, 
Attachment 3, Shi 1 , CAD file 1 F:052302A, 116-F-2 Overburden Sampling Plan) 

SAP and IG Requirements: 
-Develop a 16 node sampling grid for the sampling area 

Overburden: -Use appendix A of the IG to determine which six of the sixteen will be sampled 
to collect HPGe and clean up verification samples 

Determination of Overburden Sampling Grid: 

Overburden Sampling Grid Area determined from Table 5-1 , IG 
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) ' 

Total Area: 1832.60 m2 

Area of Decision Subunits (total area 2 subunit) 916.30 m2 

Decision Subunit divided into 4 Sampling Areas: 229.07 m2 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 

3 

33 

34 

3 

36 

3 

38 

3 

40 

41 

42 

43 

2 Sampling Areas divided into a 16 node grid (node numbers 1-16): 14.31 m2 

Nodes to be Sampled (as determined from Attachment 1, Table A-1 , Sample Grid Point Lookup Table) 
5 See Attachment 3, Shi 1 , 116-F-2 Overburden Sampling Plan, 

for Sample Location Table 

7 

9 
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o,;g;••lo• .ii.-:,= 0.to ~2312002 Ca<. No. 0100F-CA-V0117 Ro,. No. 0 , I 

116-F-2 Overburden Sample Design Job No. 22192 Checked aJ6 Date ~p;;J;z. ~, Project 

Subject 116-F-2 Overburden Sarneling Design Sheet No ______ _ 

2 ATTACHMENT 1 
3 

4 Sample Grid Point Lookup Table. 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

I 

! 

I 

22 

23 

Dehlutt Plan 

HPGe/Closeout 

HPGe/Closeout 

HPGe/Closeout 

HPGe/Closeout 

HPGe 

HPGe 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Not Sampling 

Sampling 
Area 1 

3 

4 

16 

10 

2 

13 

6 

1 

9 

15 

8 

5 

7 
11 

12 

14 

Sampling Sampling 
ArH2 Area 3 

6 1 

7 11 

3 2 

15 4 

14 5 

10 9 

1 10 

9 13 

12 7 
16 15 

13 8 

2 3 

11 14 

4 6 

8 16 

5 12 

Sampling 
Area 4 

4 

3 

7 
12 

9 

13 

8 

1 

5 

14 

10 

11 

15 

2 

16 

6 

Sampling Sampling Sampling Sampling 
A,-a 5 ArH6 Area 7 Area1 I 

5 1 3 3 

15 15 5 13 

7 10 11 4 

1 13 4 8 

13 12 8 2 

2 16 1 12 

14 4 16 5 

10 5 12 1 

6 2 6 7 
16 6 2 15 

12 11 13 14 

4 3 9 10 

11 14 14 6 

9 7 7 11 

3 8 15 9 

8 9 10 16 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

- Note: Grid nodes for each sampling area in each waste site should be numbered consistently, e.g., begin numbering 

the nodes in the northwestemmost node. Then number consecutively left to right as shown in Fig. 5- 1 of this IG 
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Sampling Sampling 
Arni ArH10 

4 16 

10 10 

3 14 

16 4 

14 8 

5 3 

8 6 
1 15 

15 9 

11 1 

2 12 
7 11 
13 2 

9 7 
6 13 
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: ... , I.de~ 5/2312002 Cale. No. 0100F-CA-V0117 Rev. No. O , J 
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Project 116-F-2 Overburden Sample Design Job No. 22192 Checked vv V Date ~/4¢z.... 
Subject 116-F-2 Overburden Sampling Design 

2 ATTACHMENT 2 
3 

4 Number of Decision Subunits Based on Area. 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

4 1 

42 

Area of Primary Decision Unit (m2) 
<1 ,394 

>1 ,394 to <2,326 
>2,326 to <3,256 
>3,256 to <4, 186 
>4, 186 to <9,303 
>9,303 to <13,024 

>13,024 to <16,745 
>16,745 to <20,466 

>20,466 

a ROUND is an integer rounding function. 
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NOTES 
1. OVERBURDEN NOOE AREAS AAE ~ PROX1M.4.TO.Y 14,31 

SOUAAE MmRS. 
2. SAMPLES ARE TAKEN FROM THE ,APPROXIMATE CENTER 

Of fACH NOOE. 

3. THE OVERBURDEN CONSISTS Of SAMPLING AREAS A 1, 
/\l, A3 & A4 WITHIN DECISION SUBUNIT I . SAMPLING 
AREAS 85, 86, 87, & 88 WrTHIN OECISION SUBUNIT 2. 

El . 
. 

LEGEND 

GAMMA ENERGY ANALYSIS & CLOSEOUT 
VERIFICATION SAMPLING NOOE 

GAMMA ENERGY ANAi.. YSIS 
SAMPLING NOOE 

SAMPLE LOCATION TABLE 

85 

.. 

" 

88 

0-Al -1 
0 -AI - J 

-A1-4 
O-Al-10 
O-A.1-13 
0-Al-1' 
0 - "2-J 
o- - • 
0 - A2-7 
o-.u- 10 
0-"2-14 
O-Al-1 5 
0-"3- 1 
0 - AJ-2 
0 - "3-1 
o-.u-
0-"3-t 
0-"3- 11 
0-M--J 
0 -M-_. 
O-M- 1 
0-M- t 

0 -A4-I 
O-M-13 
0-85-1 
0-85-2 
0-85-5 
0 - 85-
0 - B!>- l l 
0-85-1 5 
O-IH-1 

0 - 915-10 
o-ee-12 

0 - 86-16 
0-81 - 1 
0-87- J 
0-87-4 
0-87-5 
0 - 87 - ll 
0 - 87-11 
o-ae- 2 
0-88- 3 
0-88-4 
o-ee-e 
0-Bll-12 
0-88-13 

ATTACHMENT 3 

f A11>chmen1 ~ Shee1 No.~r 100 F AREA . 0n,.,..,, ~--J?f,tj.1- o... S- SCALE 1: 400 U.S DEPARTMENT OF ENERGY 1 00 AREA REMEDIAL DESIGN 
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4 

o 
4 
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Computer Progra m 

Committed Ca lculation 

Rev. 
Sheet 
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Cover= I 

0 Sheets= 7 

Total = 8 

• Obcain calc no. from DIS 

DE0 l-437.03 

CALCULATION COVER SHEET 

11 6-F-2 Site Closeout Job No. 
100-F 
Environmental •Cale. No. 0 I 00F-CA-V0 123 

CVP-2001-00005 
Rev. 0 

22 192 

11 6-F-2 Trench Cleanup Verifi cation 95% UCL Calculation -------------

Excel Program No. Excel 97 -------------
X Preliminary Superseded 

Originator Checker Reviewer Approval Date 

~?,s-: ~ j(f/;J .1 
"\ 

'/1. ;nrJ/lr tclJJ.._ -v · , \o'v J.E. Thomson 
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Originator 
Project 

Subject 
1 Purpose: 

Bechtel Hanford Inc. 

N. N. Smith-Jackson 11}~ 
116-F-2 Site Closeout 

Date 
Job No. 

CALCULATION SHEET 

Nf5in_ Cale. No. 0100F-CA-V0123 

~ Checked J.E. Thomson &t:f' 
T.B. Miley J M 

116-F-2 Trench Cleanup Verification 95% UCL Calculation 

Rev. No. 
Date 

Sheet No. 

0 

CVP-2001-00005 
Rev.a 

10l,'fl'ki 167 . 
1 ol 7 

2 Cak:ulale the 95°,.. UCL to evak.Jate compliance with cleanup standards for the 116-f-2 Trench. Also, calculate the carcinogenic risk for applicabh,: nonradtonuciide analytes 
3 (shallow zone only) , WAC 173-340 (Model Toxics Control Ad (MTCA)) J..part test. W required (all nonradionudide analytes), and the relative percent difference (RPO) for each 

4 contaminant of concern (COC). 

5 
6 Table of Contents: 

Page 1 of 7: Calculation Sheet Summary (Page 1} 
e Page 2 of 7: Calculation Sheet Summary (Page 2} 
9 Page 3 of 7: Shallow Zone Data 
10 Page 4 of 7: Overburden Data 
11 Page 5 of 7: Deep Zone Data 
12 Page 6 of 7: Split -Oup Analysis 
13 Page 7 of 7: Regulator Splits 

14 
15 Given/References: 
16 1) Sample Resutts 
17 2) Lookup values from Remedial Design Report/Remedial Action Work Plan (RDR/RAWP) (DOE-RL 2001). All kx>kup values and RAGs are taken from 

18 ROR/RA\tVP unless otherwise specified. 
19 3) DOE-RL. 2001, 100 Area Remedial Action Sampling and Analysis Plan (SAP), OOEIRL-96-22, Rev. 3, U.S. Department of Energy. Richland 
20 Operations Office, Richland, Washington. 
21 4) DOE-RL. 2001 , Remedial Design Report/Remedial Action Work Plan for the 100 Area, DOEIRL-96-17. Rev, 3. U.S. Department of 
22 Energy, Richland Operations Office, Richland, Washington. 
23 5) BHI. 1999, lnslrudion Guide for the Remediation of lhe 100-BC-1, 100-DR-1 , and 100-HR-1 Waste Sttes, 0100X-IG-G0001. Rev. 3, 
24 Bechtel Hanford, Inc., Richland. Washington. 
25 6) Model Toxics Control Act, Washington Administrative Code-173-340, and Statisttcal Guidance for Ecology Site Managers, 
26 Ecology Pub. #92-54, Washington Department of Ecology, Olympia, Washington. 
27 7) Ecology, 1993, Stat istical Guidance for Ecology $He Managers. Supplement S-6, Analyzing Site or Background Data wkh 
28 Below-OetecOon Limit or Below-POL Vak.Jes (Censored Data Sets). 
29 8) EPA, 1994, WSEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 540/R-94/013. 
30 9) Ecology, 1996 Model Toxic Control Ad Cleanup Levels and Risk Calculations (CLARC 11) Update. Publication #940145. Washington State Department of 

31 Ecology. Olympia, Washington. 

32 
33 

Solution: 

34 
Calculation methodology is described in Ecology Pub. #92-54 and below. Use data from attached worksheets to catculate the 95% upper conftdence limit (UCL) 

35 
for each analyte and carcinogenic risk and to perform the WAC 173-340 3-part test for nonrad.Onudides and RPO cafculations for each COC. 

36 
37 

Calculation Description: 

38 
The subjed calculations were perfonned on data from soil verificaHon sampk?s from waste ske 116-F-2 Trench. The data were entered into an EXCEL 97 

39 
spreadsheet and calculations performed by utilizing the built-~ spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data 

40 
for use in accordance w ith the RDR/RAWP is dOOJmented by this calculat.On. Split and dupHcate RPO results are used in evak.lation of data quality and are 

41 
presented in the Cleanup Verfication Package (CVP) for this site. 

42 
43 

Methodology: 

44 
The statisHcal value calculated to evaluate the effediveness of deanup was the 95% UCL. For nonradioactive analytes with > 50% of the data betow detection 

45 
limits, the maximum value for the sample data was used instead of the 95% UCL. All nonrad.Onucltde (e.g., metals) data reported as being bek,w detecttOf'I timi1s 

46 
were set to½ the detection limit vah.Je for cabJlation of the statistics (Ecology, 1993). For radionudide data, cak::ulation of 1he statistics was done on the 

47 
reported vakJe. In cases where the laboratory does not report a value below the minimal detedable activity (MOA), half of the MDA is used in the calculatton. 

:: For the statistical evaluation of duplicate sample pairs, lhe samples are averaged before being included in the data sel, aft..- adjustments for censored 

50 
data as described above. 

;! Fcx nonradionuclides the WAC 173-340 statistical guidance suggests that a lesl for distributional fom, be performed on the data, and the 95% UCL 

53 
cak:ulated on the appropriate distribution. FOf' nonradionuclide small data sets (n < 10) and all radionucikte data sets, the calculations are performed assuming nonparametric 

54 
distribution, and no test for distribution is performed. For nonradionuclide large data sets (n >= 10). a distribution test is conducted on the data set using 

55 
EcologX MTCASlal software. 

~ The estimated hazard quotient (for applk:able nonradionuclide COCs) is determined by dividing the statistical value (derived in this cak:ulation) by the WAC 173-340 B 

58 
non-carcinogenic cleanup limit. The nonradK>nudide carcinogenic risk, above background, is determined by dividing the statistical value by the WAC 173-340 B 

59 carcinogenic cleanup limit and then multiplying by 104
• For data sets where aH values are below detectton, neither of these calOJlaOons are required . For noncarcrflogente 

60 nonradionuclide COCs, only the estimated fradK>n of risk computation must be performed. 

61 
62 The WAC 173-340 3-part lest determines W: 

63 1) the statistical vaftJe exceeds the most stringent deanup limit fOf each non-radionudide COC, 

64 2) greater than 10% of the raw data exceed the most stringent cleanup limk for each non-radionuclide COC, 

65 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each non-radionuclide COC. 

66 

67 The 3-part test is performed for nonradionuciide analytes found in overburden, the shallow zone, and the deep zone (as necessary). 

68 
69 The RPO is performed when both the main value and, ett.her the duplicate, splk , or regulator split values are above detection limits and are greater than 5 times the target 

70 detection limit (TOL). The TOL is a labofatory detection timit pre-determined for each analytical method. These deted.ion limit requirements are located in Table 11-2 of the 

71 SAP. DOEIRL-96-22, where they are referred to as the ROL. The RPO calculations use the following fo,mula: RPO •I fM-SV((M+S)/2))"100 

72 
73 where, M = Main Sample Value 
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116-F-2 TRENCH RESRAD CALCULATION SUMMARY 
Originator: Date: 0IOOF-CA-V0124 

Project: Job No: Checked: S. W. Clark _jl.~~ -
Subject: I I 6-F-2 Trench Cleanup Verification RES RAD Calculation 

l PROBLEM STATEMENT: 
2 

CVP-2001-00005 
Rev. 0 

3 Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining 
4 radionuclide contaminants in the vadose zone soil at the 116-F-2 Trench Remediation site over a 
5 period of 1,000 years. 
6 
7 REFERENCES: 
8 
9 l) Cleanup verification data from 116-F-2 Trench 95% UCL Calculations for Compliance with 

10 Cleanup Standards (Shallow Zone and Deep Zone), Calculation No. 0100F-CA-V0124, Rev. 
11 0, Bechtel Hanford, Inc., Richland, Washington. 
12 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP), 
13 DOE/RL-96-17, Rev. 3, U.S. Department of Energy, Richland Operations Office, Richland, 
14 Washington. 
15 3) Radioactive and nonradioactive contaminants of concern from the 100 Area Remedial Action 
16 Sampling and Analysis Plan (100 Area SAP), DOE/RL-96-22, Rev. 3, U.S. Department of 
17 Energy. Richland Operations Office, Richland, Washington. For the purpose of these 
18 RESRAD calculations, the radioactive contaminants of concern (COCs) are carbon-14, 
19 cobalt-60, cesium-137, europium-152, and europium-154. Hexavalent chromium is the only 
20 nonradionuclide COC. 
21 4) RESidual RADioactivity (RESRAD) computer code, version 6.21 , to calculate compliance 
22 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
23 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
24 
25 SOLUTION: 
26 
27 l) Separate RESRAD runs were performed for the relevant vadose zone soil horizons (shallow 
28 zone, deep zone, and overburden). Table l shows the elevations (NAVD88) and dimensions 
29 of each soil horizon. The shallow zone was chosen as the sidewalls of the excavation to 4.6 
30 m deep (from the backfill reference elevation of 126.0 m to an elevation of 121.4 m). The 
31 deep zone is the remaining portion of the vadose zone from 4.6 m below ground surface to 
32 groundwater (elevation 114.0 m). The total-plan view area of the excavation was used to 
33 consef\"atively estimate the site area input parameter for each soil horizon. Attachment l 
34 shows the dimensions of each soil horizon and the contaminant pathways considered for 
35 dose, risk, and groundwater protection. 
36 
37 A separate RESRAD run was performed using the verification samples collected from the 
38 overburden soils. Because overburden soil was used to backfill the site excavation, the 
39 contaminated zone thickness model assumes that the contamination is equal to the depth of 
40 the rem~dial site excavation. 
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1 Input factors for each run are shown in the "Summary" section of the RESRAD "Part I: 
2 Mixture Sums and Single Radionuclide Guidelines" printouts in the Attachments to this 
3 Calculation Summary. 
4 

Table 1. Dimensions and Elevations of116-F-2 Soil Horizons 

Vadose Zone 
Upper Lower 

Thickness 
RESRAD Run # 

Horizon 
Elevation Elevation 

(m) (m) (m) 
1-Radionuclides Shallow Zone 126.0 121.4 4 .6 
2-Radionucl_ides Overburden 126.0 121.4 4 .6 

3-Radionuclides Deep Zone 121.4 114.0 7.4 

5 
6 2) The year where the peak dose (or concentration) occurs from each individual COC and layer 
7 is determined by a preliminary run. This year is then added for all horizons for the final 
8 RESRAD runs . For the direct exposure pathways (i.e., soil ingestion and inhalation and 
9 external radiation), the peak year occurred at year O (the present, year 2002). For the water 

10 dependent pathways (i.e., drinking water and food ingestion) the peak years were 7.3 for 
11 cobalt-60 and 43 for cesium-137. The 7.3 arid 43-year time periods were included in all of 
12 the RESRAD runs. 
13 
14 METHODOLOGY: 
15 
16 1) Runs ofRESRAD Version 6.21 were completed for the vadose zone using the radionuclide 
17 concentrations shown in Table 2. RESRAD numerical output reports for dose, risk, and 
18 concentration for the shallow and deep zones are presented in the Attachments to this 
19 Calculation Summary. 
20 

21 

Table 2. Cleanup Verification Data Set 

Radionuclide COCs 
Shallow Zone• Overburden• Deeo Zone• 

Radionuclide Activity. pCi/~ 
C-14 -9.l lE-01 (U)0 -9.30E-OI (U)0 3.87E+-00 
Cs-137 2.62E-Ol 0 (< BG) 2.00E+-01 
Co-60 4.59E-02 (U) 1.90E-02 (U) l.30E+-OO 
Eu-152 4.13E-01 3.08E-02 4.16E+-Ol 
Eu-154 1.3 I E-0 I (U) 2.95E-02 (U) 4 .21E+-OO 
Non radionuclide COCs Nonradionuclide Concentration, m2/k2 
Cr (VI) 1:60E+oo< 4.20E-Ol (l])° 9.08E-01 c 

• The Shallow Zone and Deep Zone concentrations arc from the/ 16-F-2 Cleanup Ver!flcatwn 95% UCL Calculatwn, Calculauon No. 0I00F­
CA-V0123, Rev. 0. 
• RESRAD does not accept negative values. When results are negative, zero is used as the input value. 
'Value was not input into RES RAD because the concentration is below RAGs, below Hanford Site background, below Washington State 
background, or because the analyte was not detected in cleanup verification samples at the indicated PQl..s. 
U = All analytical results for the data set were below laboratory detection limits. 
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1 RESULTS: 
2 
3 1) Radionuclide "All Pathways" Dose Rate: The "all pathways" (maximum) dose rates are 
4 shown in Table 3. The maximum dose rate of3.54 mrem/yr is from the shallow zone and 
5 occurs at year O (the present). 
6 
7 The maximum dose rate for the 116-F-2 overburden soil is 4.65 x 10-1 mrem/yr and occurs at 
8 year O (i.e., present). 
9 

Table 3. All Pathways Dose Rate (mrem/yr) 
RESRAD Vadose Zone "All Pathways" Dose Contributions in mrem/yr at Each Time Slice (yr) 

Run# Horizons 0 I 3 7.3 16 

I Shallow Zone 3.54E+OO 3.33E+OO 2.96E+OO 2.31E+o0 l.47E+OO 

3 Deep Zone 3.34E-03 1.IIE-02 2.58E-02 5.29E-02 9. ISE-02 

Total All Pathways Dose 
3.54E+o0 3.34E+o0 2.99E+o0 2.36E+OO 1.56E+o0 

Rate (mrem/vr) 

2 Overburden' 4.65E-0I 4.24E-OI 3.54E-0I 2.44E-OI l.22E-0 I 

• Dose rates anributed to the overburden are not included in the total dose. 

10 
l 1 
12 2) Radionuclide Excess Cancer Risk 
13 

30 43 100 

7.7IE-0I 4.55E-OI 7.34E-02 

l.23E-Ol l.30E-01 8.04E-02 

8.94E-0I 5.85E-0I l.54E-Ol 

4.52E-02 l.98E-02 7.95E-04 

14 The radionuclide excess cancer risk results are shown on Table 4. The maximum risk 
15 (4.04 x 10-5) occurs at year O and is primarily from shallow zone soils. 
16 
17 The maximum risk (4.02 x 10-6) occurs at year O for overburden soils . 

. 18 

Table 4. Radionuclide Excess Cancer Risk 

RESRAD Vadose Zone Excess Cancer Risk at Each Time Slice (yr) 

19 
20 

Run# Horizons 0 I 3 7.3 16 30 43 

l Shallow Zone 4.04E-05 3.83E-05 3.45E-05 2.78E-05 l.85E-05 l .03E-05 6.38E-06 

3 Deep Zone l.67E-06 l.76E-06 l.92E-06 2.20E-06 2.56E-06 2.74E-06 2.64E-06 

Total Excess Cancer Risk 4.2 IE-05 4.0IE-05 3.64E-05 3.00E-05 2.1 IE-05 l.30E-05 9.02E-06 

2 Overburden' 4.02E-06 3.70E-06 3. I SE-06 2.25E-06 1.19E-06 4.76E-07 2.l 7E-07 

• Excess canc~r risk attributed to the overburden are not included in the total excess cancer nsk. 
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l.l5E-06 

l.42E-06 

2.57E-06 

9.22E-09 

300 

9.73E-09 
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2.63E-13 

300 

5.96E-04 

2.36E-03 

2.96E-03 

2.23E-08 

1000 

7.91E-16 
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1.24E-14 

3.44E-22 

1000 

4.84E-l I 

7.30E-10 

7.78E-10 
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1 3) Radionuclide Groundwater Protection 
2 
3 The radionuclide concentrations in groundwater calculated by the RESRAD model are 
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4 summarized in Table 5. Only concentrations are presented here. Cobalt-60, and cesium-137 
5 were calculated to reach groundwater in the 1,000 years of the RESRAD model run for the 
6 vadose zone. These radionuclide contaminants reach groundwater at concentrations significantly 
7 below the RAGs. 
8 

Table 5. RESRAD Estimated Groundwater (Well Water/Drinking) Concentrations. 

Groundwater Concentration in pCi/L at Each Time Slice (yr) RAG 
Radio- Vadose Zone from 
nuclide Horizon 0 I 3 7.3 16 30 43 100 300 1000 RDR 

pCi/L 

sz 0 0 0 0 0 0 0 0 0 0 

C- 14 DZ 0 0 0 0 0 0 0 0 0 0 2,000 
Total 0 0 0 0 0 0 0 0 0 0 

Overburden ' 0 0 0 0 0 0 0 0 0 0 
sz 0 0 0 0 0 0 0 0 0 0 
DZ 0 4.99E-02 l.44E-O l 3.17E-01 5.69E-0 I 7.72E-0I 8. l9E-0I 5.I0E-01 l .50E-02 4.64E-09 

Cs- 137 
Total 0 4.99E-02 l.44E-0I 3.17E-O I 5.69E-O I 7.72E-0I 8. l9E-OI 5. I0E-0 1 l.50E-02 4.64E-09 

60 

Overburden • 0 0 0 0 0 0 0 0 0 0 

sz 0 0 0 0 0 0 0 0 0 0 
DZ 0 2.91E-03 6.75E-03 9.34E-03 6.53E-03 l.94E-03 5.03E-04 6.49E-07 7.33E-1 8 0 

Co-60 Total 0 2.91E-03 6.75E-03 9.34E-03 6.53E-03 l.94E-03 5.03E-04 6.49E-07 7.33E-18 0 
100 

Overburden' 0 0 0 0 0 0 0 0 0 0 

sz 0 0 0 0 0 0 0 0 0 0 
DZ 0 0 0 0 0 0 0 0 0 0 

Eu- 152 
Total 0 0 0 0 0 0 0 0 0 0 

200 

Overburden . 0 0 0 0 0 0 0 0 0 0 

sz 0 0 0 0 0 0 0 0 0 0 
DZ 0 0 0 0 0 0 0 0 0 0 

Eu-154 
Total 0 0 0 0 0 0 0 0 0 0 

60 

Overburden • 0 0 0 0 0 0 0 0 0 0 

• Ground water concentrations anributed to the overburden are not included in the total estimated i,-oundwater concentration amount. 

9 
10 CONCLUSIONS: 
11 
12 • The maximum dose rate for the 11 6-F-2 Trench site is 3.54 mrem/yr and occurs at year zero 
13 (year 2002). 
14 • The dominant pathway for the dose rate at the year of maximum dose is direct external 
15 exposure. 
16 • The primary radionuclide contributing to the dose rate at the year of maximum dose is 
17 cesium-1 37. ·. 
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Project: Job No: Checked: S. W. Clark ,f__'l(J..J ""- Date: 
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1 • None of the 116-F-2 site COCs are projected to exceed remedial action goals (RA Gs) within 
2 the 1,000 years of the RESRAD evaluation. 
3 • Maximum excess lifetime cancer risk (4.04 x 10"5

) occurs at year zero and is primarily 
4 contributed from the shallow zone. 
5 • Ofthe contaminants of concern, cobalt-60 and cesium-137 are calculated to reach 
6 groundwater within the 1,000 years of the RESRAD model run. These radionuclides reach 
7 groundwater at concentrations significantly below the RAGs. 
8 
9 

10 ATTACHMENTS: 
11 
12 l. Graphic showing 116-F-2 Cleanup Verification Model (l page) 
13 2. RESRAD Output: 116-F-2 - Shallow Zone (Run #1), Part I: Mixture Sums and Single 
14 Radionuclide Guidelines (21 pages) 
15 3. RESRAD Output: 116-F-2..:... Shallow Zone (Run #1), Part III: Intake Quantities and Health 
16 Risk Factors (22 pages) 
17 4. RESRAD Output: 116-F-2 - Shallow Zone (Run #1), Part IV: Concentration of 
18 Radionuclides (11 pages) 
19 5. RESRAD Output: 116-F-2 - Overburden (Run #2), Part I: Mixture Sums and Single 
20 Radionuclide Guidelines (20 pages) 
21 6. RESRAD Output: I 16-F-2 - Overburden (Run #2), Part III: Intake Quantities and Health 
22 Risk Factors (22 pages) 
23 -7. RESRAD Output: 116-F-2 - Overburden (Run #2), Part IV: Concentration ofRadionuclides 
24 (11 pages) 
25 8. RESRAD Output: I 16-F-2 - Deep Zone (Run #3), Part I: Mixture Sums and Single 
26 Radionuclide Guidelines (21 pages) 
27 9. RESRAD Output: 116-F-2 - Deep Zone (Run #3), Part III: Intake Quantities and Health Risk 
28 Factors (22 pages) 
29 10. RESRAD Output: 116-F-2 - Deep Zone (Run #3), Part IV: Concentration ofRadionuclides 
30 (11 pages) 
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Purpose: 
Compare RESRAD derived groundwater radionuclide concentrations to MCLs . 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 .16). as calculated using NBS Handbook 69 individual organ-dose 
calulation methodology and EPA-570/9-76-003 total organ-dose calulation methodology. 

Table of Contents: 
1. Calculation Summary 
2. Comparison to MCLs 
3. Cumulative Dose Comparison 

Given/References: 
1) RESRAD derived groundwater radtOnucltde concentraUons from Calculation 0100F-CA-V0124. 

2) Radk>nuciide concentrations in water corresponding to 4 mremtyear {C4 mrem/yr) from Calculation 01 OOX·CA-:V0025 or as determined from references in 

items. 

3) MCLs summarized in Table 2-3 or: DOE. 2001, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP). DOE/RL-96-17, Rev. 3. 
U.S. Department of Energy, Richland Operations office, Rtehland, WA. 

4) Maximum allowable gross particle activity (alpha emitters) and maximum allowable dose (beta/garrvna emitters) from: 
40 CFR 141, "NaUonal 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 Perrnis5ible Concetrations of 
Radionudides in Air or Water for Occupational Exposure , NBS Handbook 69, as amended, U.S. Department of Commerce, washington O.C., and National 
Interim Primary Drinking Water Regulations , EPA•570/9•76-003, U .S. Environmental Protection Agency, Office of Water Supply, Washington O.C. 

SoluUon: 
1. The site data for the calculation are the groundwater concentrations for the COCs (daughter products are not constdered) over time from the RESRAD 

groundwater (GVV) 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 ITTterval) to provide the concentration data for comparison to the individual MC Ls and the dose calculation for the beta and gamma 

emitters. 

3. Compare the summed concentrahons for each radionuclide to the GW MCL given in the ROR/RAVVP, Table 2·3 . . 

4. The a.,mulative dose for each organ for all beta and gamma emitting COCs (C·a, C(H)(), Cs•137, Eu•152, Eu•154, and Eu-155) at time t Is calculated 
separately using the corresponding to 4 mRem/year dose {C4) and the sum of fractions equaHon shown below (from EPA•570/S-76-003). The organs for whtch 
doses need to be computed are total body, bone, liver and gastrointestinal trad (lower large intestineJ (Gl(LU)). The individual organ doses are compared to 4 

37 · mrem/yr. 

Doseorgan x (1) = (ConcA(,VC4A(x) + ConcB(t)/C4B(x) + . .. ) x (4 mremlyr) 

where : 
Ooseorgan x (t) is the total dose to organ x in mrem/yr 
ConcA(t) is the concentration of isotope A at time t in pCi/l 
C4A(x) is the 4 mrem/yr dose equivalent concentration for organ x of isotope A at time t in pCi/L 
tf the dose for organ x < 4 mrem/yr, then the standard is met. 

Conclusions: 

38 
39 

40 
41 

42 
43 

44 
45 

46 
47 
48 
49 
50 
51 

52 
53 

The slHTimed concentrations for each radionuclide are ~ss than th~W MCL given in the Soil Screening Guidance f0< Radionudides: User's Guide. 

The cumulative dose for each total body, bone, liver and gastrointestinal tract for all beta and gamma emlttITTg COCs is ~ss than 4 nvem/yr 

(using EPA-570/9-76--0031otal dose calculation methodology). 
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Comparlaon of the summed concentrations for each radlonucllde to th·e GW MCL 
Data derived from RESRAD modelling, units are pCI/L. 

Radionuclide Time lvearsl 
0 1 3 7.3 16 30 

C-14 0 0 0 0 0 0 

Cs-137 0 4.99E-02 1.44E-01 3.17E-01 5.69E-01 7.72E·01 

Co-60 0 2.91E-03 6.75E-03 9.34E-03 6.53E-03 1.94E-03 

Eu-152 0 0 0 0 0 0 

Eu-1 54 0 0 0 0 0 0 

116-F-2 MCL (0100F-CA-V0125).xls 
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116-F-2 Silo Closeout Job~ 
· 116-F-2 Trench Compart1on to Ortnldng Water Slandards 

Comparlaon of the aummed concentratlona for each radk>nucllde to the OW MCL 
Data derived from RESRAO modelling, unlta are pCl/L. 

Radlonucllde Time (yHn) 

0 1 3 7.3 1S 30 

C·1< 0 0 0 0 0 0 

Cs-137 0 4.99E-02 1.44E-01 3.17E-01 5.69E-01 7.72E-01 

Co-60 0 2.91E-03 6 .75E-03 9.l<E-03 6.53E-03 1.9-E-03 

Eu-152 0 0 0 0 0 0 

Eu-15< 0 0 0 0 0 0 

Cumulative dose for Heh oraan lwlth tlme1 

Time (yHra) 
Organ 

0 1 3 7.3 16 30 

Bone O.OOE+OO 2.51E-03 7.23E-03 1.59E-02 2.85E-02 3.86E-02 

Gllllll O.OOE+OO 2.16E-O. 5.SBE-0. 1.01E-03 UOE-03 1.62E-03 

Total Bodv O.OOE+OO 1.01E-03 2.91E-03 6 .38E-03 1. l<E-02 1.S.E-02 

Liver O.OOE+OO 3.33E-03 9.61E-03 2.11E-02 3.79E-02 5.15E-02 

100 200 300 ,oo 

116-F-2 MCL (0 100F-CA·V0125).xls 

<3 

0 

8.19E-01 

5 .03E-04 

0 

0 

<3 

4.10E-02 
1.86E-03 
1.64E-02 
5.46E-02 

500 

Time(YHl"I) 

CALCULATION SHEET 

Cole. No. 0100F-CA-V0125~ 
Chocked S. W. Clark J._) <.:::. 

Organ 

100 300 1000 

0 0 0 Total Bodv 
Booe 
Fat 

5.10E-01 1.SOE-02 <.64E-09 Booe 
GILLI\ 

TotalBodv 
Liver 

6.49E-07 7.33E· 18 0 GI LLII 
Total Bodv 

Liver 

0 0 0 Bone 
Gllllll 

Total Bodu 
Liver 

0 0 0 Bona 
Gllllll 

Total Bodv 
Liver 

ExcHct, 4 

100 300 1000 
mrem/yr? 

2.55E-02 7.SOE-0. 2.32E-10 No 

1.02E-03 3.00E-05 9 .28E·12 No 

1.02E-02 3.00E-04 9.28E-11 No 
3.40E-02 1.00E-03 3.09E-10 No 
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