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This cleanup verification package/clean closure report documents completion of 

remedial action for the 116-N-1 Crib and Trench. The 116-N-1 Crib and Trench are also 

referred to as the 1301-N Liquid Waste Disposal Facility or the 1301-N Crib and Trench . 

They comprise a Resource Conservation and Recovery Act of 1976-permitted waste 

treatment, storage, and disposal unit. The 116-N-1 site is located within the 100-NR-1 

Operable Unit in the 100 Areas of the Hanford Site in southeastern Washington State. 

The 116-N-1 Crib began operation in 1963 and was used for the disposal of N Reactor 

cooling water. The 116-N-1 Trench was added in 1965 to enhance percolation capacity 

with both facilities operating in tandem after 1965. In 1985, the 116-N-3 Crib became 

the primary liquid disposal facility for the N Reactor, and the 116-N-1 Crib and Trench 

were taken out of service. 

Site excavation and waste disposal are complete, and the exposed surfaces have been 

sampled and analyzed to verify attainment of the remedial action goals. Results of the 

sampling, laboratory analyses, and data evaluations for the 116-N-1 site indicate that 

remedial action objectives and goals for direct exposure, protection of groundwater, and 

protection of the Columbia River have been met (see Table ES-1 ). 

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. 1989) and the Waste Site Reclassification Guideline TPA-MP-14 

(RL-TPA-90-0001) (DOE-RL 1998). This does not preclude or supersede closure 

compliance conditions included in the Resource Conservation and Recovery Act of 

1976 permit. A copy of the waste site reclassification form is included as 

Attachment ES-1 . 
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Table ES-1. Summary of Cleanup Verification Results for the 116-N-1 Site. 
(2 ~ages) 

Remedial 
Regulatory 

Remedial Action Goals Results Action 
Requirement Objectives 

Attained? 

Direct Exposure - 1. Attain 15 mrem/yr dose rate 1. Maximum dose rate calculated by 
Radionuclides above background over RESRAD is 3.35 mrem/yr for all Yes 

1,000 years. pathways. 

Direct Exposure - 1. Attain individual COC RAGs. 1. All individual COC concentrations 
Yes Nonradionuclides are below the RAGs. 

Meet 1. Hazard quotient of <1 for 1. Individual hazard quotients for the 
Non radionuclide noncarcinogens. 116-N-1 site are less than 1. 
Risk 

2. Cumulative hazard quotient of 2. Cumulative hazard quotients for the 
Requirements 

<1 for noncarcinogens. 116-N-1 site are less than 1. 

3. Excess cancer risk of <1 x 10·6 3. There are no nonradionuclide Yes 
for individual carcinogens. carcinogens for the 116-N-1 site. 

4. Attain a total excess cancer 4. There are no nonradionuclide 
risk of <1 x 10·5 for carcinogens for the 116-N-1 site. 
carcinogens. 

Groundwater/ 1. Attain single COC groundwater 1,2. With the exception of tritium, 
River Protection - and river protection RAGs. RESRAD modeling predicts that 
Radionuclides 2. Attain National Primary contaminants from the shallow and 

Drinking Water Standards: deep zone do not reach groundwater 

4 mrem/yr (beta/gamma) dose within 1,000 years. Tritium is 

rate to target receptor/organs. predicted to reach groundwater 
within 1,000 years but at 
concentrations below the RAGs. 
Therefore, all groundwater and river Yes 

protection RAGs have been attained. 

3. Meet drinking water standards 3. None of the alpha-emitting 
for alpha emitters: the more radionuclides are predicted to reach 
stringent of 15 pCi/L maximum groundwater within 1,000 years. 
contaminant level or 1125th of 
the derived concentration guide 
for DOE Order 5400.5. 

4. Meet total uranium standard of 4. Uranium was not identified as a 
NA 21.2 pCi/l.d COC for this site. 

Groundwater/ 1. Attain individual 1. Residual hexavalent chromium 
River Protection - nonradionuclide groundwater concentrations are not predicted to 
Nonradionuclides and river cleanup leach to groundwater or the 

Yes 
requirements. Columbia River at concentrations 

exceeding the applicable water 
quality criteria . 
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Table ES-1. Summary of Cleanup Verification Results for the 116-N-1 Site. 
(2 Pages) 

Remedial 
Regulatory 

Remedial Action Goals Results Action 
Ref. 

Requirement Objectives 
Attained? 

Other supporting 1. Sample location design (Appendix C). 
Information 

C 

NOTE: This table reflects an assessment of the site as a whole (i.e., combined crib/trench , overburden, and landfill bridge). The 
combined crib/trench , overburden , and landfill bridge were also assessed against the RAGs individually. Individual calculation briefs 
were also completed for the combined crib/trench, overburden, and landfill bridge. The combined crib/trench , overburden, and landfill 
bridge each met all of the RAGs listed above on an individual basis . Calculations are included in Appendix C. 

• 116-N-1 Combined Trench and Crib RESRAD Calculation , 0100N-CA-V0088, Rev. 1, Washington Closure Hanford, Richland , 
Washington . 

b 116-N-1 Combined Trench and Crib Cleanup Verification 95% UCL Calculation, 01 00N-CA-V0087, Rev. 1, Washington Closure 
Hanford, Richland , Washington . 

c Shallow and Deep Zone Sample Design for the 116-N-1 Trench and Crib, 01 00N-CA-V0085, Rev. 0, Washington Closure Hanford , 
Richland , Washington; Cleanup Verification Sampling of Overburden from the 116-N-1 Trench , 01 00N-CA-V00?0, Rev. 0, Bechtel 
Hanford, Inc., Richland, Washington ; 116-N-1 Trench Landfill Backfill Concurrence Checklist, Figure, CCN 0559995 (BHI 2004). 
Based on the isotopic distribution of uranium in the 100 Areas, the 30 µg/L MCL corresponds to 21 .2 pCi/L. Concentration-to­
activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for 
Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001 c). 

COG = contaminant of concern 
NA = not applicable 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose model) 

/ 
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Date Submitted: 
5/10/06 

Originator: 
R. A. Carlson 

Phone: 948-6650 

Attachment ES-1 
Waste Site Reclassification Form 

Operable Unit(s): 100-NR-1 

Waste Site ID: 116-N-1 Crib and Trench 

Type of Reclassification Action: 

Rejected 
Closed Out 

• 
• 

Interim Closed Out 181 
No Action D 
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Control Number: 2006-018 

Lead Agency: Ecology 

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 date. 

Description of current waste site condition: 

Remedial action at the 116-N-1 site has been performed in accordance with remedial action objectives and goals 
established by the U.S. Environmental Protection Agency and the Washington State Department of Ecology 
(Ecology), in concurrence with the U.S. Department of Energy, Richland Operations Office. The selected remedial 
action involves (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 adjacent grade elevations. The Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) excavation and disposal actions 
have been completed ; completion of closure for the Resource Conservation and Recovery Act of 1976 (RCRA) 
treatment, storage, and disposal (TSO) unit is pending. 

After this waste site is backfilled, a Certification of Closure shall be prepared for this site by an independent professional 
engineer and shall be submitted to Ecology. A Certification of Closure Acceptance Letter signed by Ecology shall be 
issued for the reclassification control number for this waste site to complete the RCRA TSO closure requirements. 

Basis for reclassification: 

The 116-N-1 Trench and Crib have been remediated to meet the closure performance/cleanup standards specified 
in the 100-NR-1 Interim Remedial Action Record of Decision (Interim Action ROD), U.S. Environmental Protection 
Agency, Region 10, Seattle, Washington, and DOE/RL-96-39, Rev. 1, 100-NR-1 Treatment, Storage, and Disposal 
Units Corrective Measures Study/ Closure Plan. Remedial action was performed to protect for direct exposure from 
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/Clean Closure Report for the 
Soil Column of the 116-N-1 Crib and Trench (CVP-2006-00004), Washington Closure Hanford, 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 required. The Explanation of Significant Difference for the 100-NR-1 Operable Unit Treatment, 
Storage and Disposal Interim Action Record of Decision and 100-NR-1/ 100-NR-2 Operable Unit Interim Action 
Record of Decision, U.S. Environmental Protection Agency, Region 10, Seattle, Washington, documents the 
balancing factors analysis that concluded to allow evaluation of residual contamination in the deep zone for 
protection of groundwater and the river without irrigation . Therefore, institutional controls to prevent irrigation are 
required . Institutional controls will be implemented in accordance with DOE/RL-2001-41 , Sitewide Institutional 
Controls Plan for Hanford CERCLA Response Actions. Consistent with the rural-residential exposure scenario 
specified in the Interim Action ROD, it is assumed that contaminated groundwater would not be used for drinking , 
irrigation, or any other use for the time period specified in the ROD. 
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The purpose of this cleanup verification package (CVP)/clean closure report is to 
document that the 116-N-1 Crib and Trench site (herein referred to as the 116-N-1 site) 
was remediated in accordance with the 100-NR-1 Interim Remedial Action Record of 
Decision (ROD) (EPA 2000); the Explanation of Significant Difference for the 
100-NR-1 Operable Unit Treatment, Storage, and Disposal Interim Action Record of 
Decision and 100-NR-1/100-NR-2 Operable Unit Interim Action Record of Decision 
(100-NR-1 ESD) (EPA 2003); and the 100-NR-1 Treatment, Storage, and Disposal 
Units Corrective Measures Study/Closure Plan (CMS/CP) (DOE-RL 2002a). Remedial 
action objectives and goals for the 116-N-1 site were established by the Washington 
State Department of Ecology and the U.S. Department of Energy, Richland Operations 
Office, in concurrence with the U.S. Environmental Protection Agency (EPA). These 
goals and objectives are documented in the ROD (EPA 2000), the CMS/CP (DOE-RL 
2002a), and the Remedial Design Report/Remedial Action Work Plan for the 100-NR-1 
Treatment, Storage, and Disposal Units (100-NR-1 RDR/RAWP) (DOE-RL 2001 ). 

The ROD (EPA 2000) and the CMS/CP (DOE-RL 2002a) provide the U.S. Department 
of Energy, Richland Operations Office the authority, guidance, and objectives to 
conduct this remedial action. The remedies specified in the ROD and the CMS/CP and 
conducted for the 116-N-1 site were excavation and disposal of contaminated materials 
at the Environmental Restoration Disposal Facility (ERDF) and backfilling the site with 
clean soil to average adjacent grade elevations. 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), 
summarized in Table 1, were established for the radionuclide and nonradionuclide 
contaminants of concern (COCs). Waste site COCs were identified in the Sampling and 
Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During 
Remediation and Closeout (100-NR-1 SAP) (DOE-RL 2002b) and are listed in Table 1. 
Soil cleanup levels were established in the interim action ROD (EPA 2000) based on a 
limited ecological risk assessment. Although not required by the ROD, a comparison 
against ecological risk screening levels has been made for the COCs for this site as 
identified in the SAP (or other relevant documentation). None of the COC 
concentrations exceeded screening values. A baseline risk assessment for the river 
corridor portion of the Hanford Site began in 2004 and includes a more complete 
quantitative ecological risk assessment. The baseline risk assessment will be used to 
support the final closeout for this site. · 

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION 

The 116-N-1 site is located in the 100-NR-1 Operable Unit of the 100-N Area (Figure 1 ). 
This site consists of the 1301-N Crib and the zig-zag-shaped 1301-N Trench that was 
used for disposal of 100-N Reactor cooling water and other radioactive liquid wastes 

1 
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generated by various N Reactor operations. The crib began operation in 1963 and the 
trench was added in 1965 to enhance percolation capacity, with both facilities operating 

Table 1. Summary of Remedial Action Goals. 

Direct Exposure Groundwater Protection Columbia River 
COCs Cleanup Levels/RAG Protection Cleanup Cleanup Levels/RAG 

(pCi/L) Levels/RAG (pCi/L) 

Radionuclides 

Strontium-908 B C BC 

Americium-241 
1.2d 1.2d 

Plutonium-239/240 

Nickel-63 

Cesium-137 
15 mrem/yr 

(cumulative)b 
Cobalt-60 

4 mrem/yr 4 mrem/yr 
(cumulative/ (cumulative)d 

Europium-154 

Europium-155 

Tritium (H-3)8 20,000 C 20,000 C 

Direct Exposure RAGs Soil RAGs for Soil RAGs for Columbia 
COCs Groundwater Protection River Protection 

(mg/kg) 
(mg/kg) (mg/kg) 

Nonradionuclides 

Chromium (total) 80,000 18.5e 18.5e 

2.1 1 

4.89 29 Hexavalent chromium 
4009 

Mercury 24 0.33e 0.33e 

Nitrate 113,000h 4,400h 4,400h 

• Strontium-90 and tritium also contribute to the 4 mrem/yr (cumulative) RAG for groundwater and river protection. 
b Lookup values that correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented in the 

Remedial Design Reporl/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, and Disposal Units (100-NR-1 
RDR/RAWP) (DOE-RL 2001). 

0 Promulgated groundwater protection standard. 
d Lookup 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 100-NR-1 RDR/RAWP (DOE-RL 2001). Alpha emitters must meet drinking water 
standards based on the more conservative of the 15 pCi/L maximum contaminant level or 1 /25th of the derived concentration 
guide per DOE Order 5400.5. 

• The "100 times groundwater cleanup" and/or "100 times dilution attenuation factor (DAF) times surface water protection" soil 
values were less than Hanford Site soil background concentrations; therefore, background values are used as the soil RAG. 

1 Value represents the calculated cleanup level based on the inhalation exposure pathway per WAC 173-340-750(3). 
9 Cleanup levels presented in the 100-NR-1 RDR/RAWP. 
h Cleanup levels presented in the 100-NR-1 RDR/RAWP. Values shown are expressed as nitrate. To obtain cleanup levels for 

nitrates as nitrogen, divide the nitrate RAGs by 4.4. 
COG = contaminant of concern 
RAG = remedial action goal 

2 
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Figure 1. Hanford Site Map and Location of the 116-N-1 Waste Site. 

G:\ 100N\ncrib_design\022806A.dwg 

Legend 
Dirt Roads 

Paved Roads 

~ Fencing 

!Bl Existing Buldlng 

3 

116-N-1 CRIB 

SCALE 1: 4000 

40 0 40 80 160 meters 

Figure 1 
Overall Site Location Map 

116-N-1 Cribfrrench 



CVP-2006-00004 
Rev. 0 
For Approval 

in tandem after 1965. In 1985, the 116-N-3 Crib became the primary liquid disposal 
facility for the N Reactor and the 116-N-1 Crib and Trench were taken out of service. 

The crib area is approximately 88 m (289 ft) long by 38 m (125 ft) wide with the base of 
the crib approximately 1.5 m (5 ft) below the level of the surrounding grade. A sloped 
soil and gravel embankment formed the walls of the crib. The crib was originally 
excavated to a depth of about 4.6 m (15 ft) below the level of surrounding grade. The 
crib was backfilled at various times with boulders and cobbles to control the spread of 
contamination. The three distinct layers of backfill were (1) the lowest layer, which was 
0.9 m (3 ft) thick and consisted of large boulders; (2) the middle layer, which was 0.6 m 
(2 ft) thick and composed of smaller boulders; and (3) the upper layer, which was 1.2 to 
1.5 m (4 to 5 ft) thick and consisted of cobble-s ized material. 

The 116-N-1 Trench is 490 m (1,608 ft) long by 15 m (49 ft) wide at the top, with sloped 
sidewalls. Water spilled over a weir box in the dike (that was located on the north side 
of the crib) and into the trench. Wooden poles laid across the trench were used to 
support wire screening to keep birds out. In early 1982, pre-cast concrete panels were 
installed to cover the entire trench as a further step to minimize wildlife intrusion and 
airborne contamination. 

3.0 REMEDIAL ACTION FIELD ACTIVITIES 

3.1 EXCAVATION AND DISPOSAL 

Remedial/corrective action at the 116-N-1 site began in April 2002. Excavation of the 
site involved removing the overburden materials, debris, the contaminated and 
uncontaminated structure, and underlying contaminated soil. Based on field screening 
(discussed in Section 3.2), overburden materials identified as potentially clean were 
placed in stockpiles for potential use as backfill. A landfill bridge was constructed over a 
portion of the 116-N-1 Trench in 2004 using clean overburden to provide a temporary 
road for access to both sides of the trench. The land bridge excavation and overburden 
were sampled prior to backfill to verify that the excavation and the overburden material 
met the cleanup criteria. Approximately 8 m (26.2 ft) of piping was also removed 
between the crib and the 1315-N valve station during excavation of the sidewall of the 
crib. Closeout of this segment of piping was addressed using the verification sampling 
for the crib. The contamination within the boundaries of the UPR-1 00-N-31 waste site 
was also removed but the waste site is not proposed to be interim closed out because 
of contaminant plumes that impacted active facilities and cannot be excavated until the 
active facilities are closed or relocated. Contaminated materials were disposed of at the 
ERDF. 

4 
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Figure 2. Pre-Remediation Topographic Plan for the 116-N-1 Waste Site. 
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Figure 3. Post-Remediation Topographic Plan for the 116-N·-1 Waste Site. 
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In October 2005, the excavation was completed . Pre- and post-remediation 
topographic maps for the waste site are shown in Figures 2 and 3. At the conclusion of 
the excavation activities, the elevation of the bottom of the trench excavation and crib 
excavation were at 6.5 m (21 .3 ft) and 4.5 m (14.8 ft) below ground surface, 
respectively. In Figure 3, the post-remediation boundary is represented by the bold 
border. The excavation for the entire 116-N-1 site was approximately 36,011 m2 

(387,619 ft2) in area. As specified in the ROD (EPA 2000) and CMS/CP 
(DOE-RL 2002a), soils were removed beneath the crib and trench to a minimum of 
1.5 m (5 ft) below the engineered structures. Approximately 333,528 metric tons 
(367,652.9 US tons) of material from the site was disposed of at the ERDF. 

3.2 FIELD SCREENING AND VARIANCE SAMPLING 

Field screening was conducted during final stages of site remedial action . Field 
screening was used to guide the excavation, to quickly assess the presence and level of 
contamination, and to assess when remediation was complete. Field screening for the 
116-N-1 site included using a radiological data mapping system survey, hand-held beta 
and gamma detectors, gamma energy analyses, and a laser-assisted ranging and data 
system, Although it was not required, the laser-assisted ranging and data system was 
used for screening the overburden piles as well. The hand-held detectors were used to 
screen excavated waste material and to screen for excavation wall and floor hot spots. 
Gamma energy analysis was used to support waste characterization and to corroborate 
the radiological mapping survey and hand-held detector data. 

As specified in the 100-NR-1 SAP (DOE-RL 2002b) the 116-N-1 Crib and Trench were 
considered analogous to the 116-N-3 Crib and Trench. Therefore, the results of the 
variance sampling for the 116-N-3 site were used to determine the number of 
verification samples for the 116-N-1 site. The results of the 116-N-3 variance sampling 
(BHI 2002b) indicated that the number of verification samples to be taken was less than 
the default number of 1 O; therefore, 10 final verification soil samples were collected from 
each of the crib and trench shallow zone and deep zone decision units for a total of 40 
verification samples. 

3.3 . CLEANUP VERIFICATION SAMPLING AND ANALYSIS 

The division of the site excavation into shallow and deep zone decision units, as shown 
on the sample design figures on pages C-101 and C-102, is a function of the applicable 
RAGs. 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 is referred to as 
the shallow zone. The overburden is a separate shallow zone decision unit. The 
groundwater protection and river protection RAGs are applicable to soils greater than 
4.6 m (15 ft) below the ground surface. This soil is referred to as the deep zone. The 
116-N-1 site consisted of both a shallow and deep zone decision unit. The site was 
excavated to a depth of approximately 6.5 m (21.3 ft) for the trench and 4.5 m (14.8 ft) 
for the crib. The shallow zone for the crib and trench consisted of the excavation 
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sidewalls to a depth of 4.6 m (15 ft), and the deep zone consisted of the excavation 
sidewalls below 4.6 m (15 ft) together with the floor of the excavation. All deep zone 
samples were collected below 4.6 m (15 ft). 

As described in Section 3.2, the required number of samples for the trench, crib, and 
overburden shallow zone decision units was less than the default number of 10 
randomly selected discrete samples specified in the 100-NR-1 SAP (DOE-RL 2002b). 
Therefore, the default number of 10 samples was collected from each noted shallow 
zone decision unit (excluding the quality assurance/quality control samples). As 
specified in the 100-NR-1 SAP (DOE-RL 2002b), 10 randomly selected samples were . 
also collected from each of the trench and crib deep zones (i.e., below 4.6 m [15 ft]) in 
addition to quality assurance/quality control samples. For the land bridge area, four 
judgmental samples from the shallow zone and one judgmental sample from the deep 
zone were collected from the excavation prior to backfilling to create the land bridge. 
The sample design calculations for the 116-N-1 site are documented in the sample area 
and location calculation briefs included in Appendix C. 

Final cleanup verification samples were collected on November 8, 2005 through 
November 10, 2005 for the combined 116-N-1 Crib and Trench area. Verification 
sampling of overburden was performed on December 1, 2003. Verification soil samples 
of the land bridge area were collected on August 3, 2003 and October 19, 2004. The 
final verification samples were submitted to offsite laboratories for analysis using 
approved EPA analytical methods, as required per the 100-NR-1 SAP (DOE-RL 2002b). 

4.0 CLEANUP VERIFICATION DATA EVALUATION 

This section presents the evaluation and modeling of the 116-N-1 cleanup verification 
data for comparison with the data quality criteria and RAGs. 

4.1 DATA QUALITY ASSESSMENT PROCESS 

A data quality assessment (DQA) 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 DQA for the 116-N-1 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 
DQA is presented in Appendix B. 
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4.2 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 
and overburden). Prior to calculating the 95% UCL, the individual sample results are 
reviewed and, as appropriate, adjusted per the 100-NR-1 SAP (DOE-RL 2002b). This 
process is summarized below. 

Appendix C shows the 95% UCL calculation brief for the combined 116-N-1 Crib and 
Trench. Individual 95% UCL calculation briefs were also completed for overburden and 
for the land bridge. Each of these calculation briefs went through the cleanup 
verification calculation brief approval process and is archived in the Washington Closure 
Hanford project files . 

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, consistent with Washington State Department of Ecology regulations 
(WAC 173-340-740[7][9]). 

For nonradionuclides, if greater than half of the sample results for a given COC 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-N-1 Combined Crib and Trench 
Cleanup Verification 95% UCL Calculation, 116-N-1 Overburden Verification 95% UCL 
Calculation, and 116-N-1 Trench Landbridge Cleanup Verification 95% UCL Calculation 
calculation briefs (Appendix C). The columns on the left side of Table 2 are the 95% 
UCL 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; it is these values that constitute the cleanup verification data 
set and are used for RESidual RADioactivity (RESRAD) modeling. For the shallow and 
deep zone, only the background values for the uranium isotopes are subtracted from 
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COCs 

Americium-241 

Cobalt-60 

Cesium-137 
..... 
0 

Europium-154 

Europium-155 

Tritium (H-3) 

Nickel-63 

Plutonium 
239/240 

Strontium-90 

Table 2. 116-N-1 Cleanup Verification Data. (2 Pages) 

95% UCL Statistical Values Cleanup Verification Data Setb 

Combined 
Land Bridge Hanford Site Combined 

Land Bridge 
Crib/Trench Crib/Trench 

Overburden Background3 

Shallow Deep Shallow Deep Shallow Deep Shallow Deep 
Zone Zone Zone Zonec Zone Zone Zone Zone 

Radionuclides (pCi!g/ 

0.55 35 0.12 629 0.042 NA 0.55 35 0.12 (ND) 629 
(ND) (ND) 

0.121 310 0.21 9,460 0.55 0.008 0.121 310 0.21 9,460 

0.36 5,100 0.59 96,500 1.2 1.1 0.36 5,100 0.59 96,500 

0.071 7.3 0.079 92.8 0.022 0.033 0.071 7.3 0.079 92.8 
(ND) (ND) (ND) (ND) 

(ND) 

0.069 1.9 0.062 21 0.0017 0.054 0.069 1.9 0.062 21 
(ND) (ND) (ND) (ND) (ND) (ND) (ND) 

NC 16 NC -3.66 NC NA NC 16 NC -3.66 
(ND) (ND) 

0.97 170 0.154 2,370 2.87 NA 0.97 170 0.154 2,370 
(ND) (ND) (ND) (ND) 

0.026 41 0.072 700 0.0027 0.025 0.026 41 0.072 700 
(ND) (ND) (ND) (ND) (ND) 

0.18 931 0.19 2,150 0.1 0.18 0.18 931 0.19 2,150 

Overburden 

0.042 (ND) 

0.542 

0.1 

0 (<BG) 

0 (<BG) 

NC 

2.87 

0 (<BG) 

0 (<BG) 
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Table 2. 116-N-1 Cleanup Verification Data. (2 Pages) 

95% UCL Statistical Values Cleanup Verification Data Setb 

Combined 
Land Bridge Hanford Site Combined Land Bridge COCs Crib/Trench Crib/Trench 

Overburden 
Backgrounda 

Overburden 
Shallow Deep Shallow Deep Shallow Deep Shallow Deep 

Zone Zone Zone Zonec Zone Zone Zone Zone 

Nonradionuclides (mg/kg/ 

Chromium (total) NC 14 NC 9.1 13.2 18.5 NC 14 NC 9.1 13.2 

Hexavalent NC 2.96 NC 0.4 0.35 NA NC 2.96 NC 0.4 0.35 
chromium (ND) (ND) 

Mercury 0.02 NC 0.02 NC 0.02 0.33 0.02 NC 0.02 (ND) NC 0.02 (ND) 
(ND) (ND) (ND) (ND) 

Nitrate 17 68 1 1.7 52 52 17 68 1 1.7 52 

• Represents the 90th percentile of the lognormal distribution (DOE-RL 1995, DOE-RL 1996). 
The statistical value above background is used as the input value for RESidual RADioactivity (RESRAD) modeling. For overburden, background is subtracted from all 
rad ionuclides. Refer to Appendix C for additional details on determination of statistical values. 

c Only one sample was collected in the deep zone for the land bridge. The value presented is the sample result and not a 95% UCL value. 
d Laboratory 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. 
BG = background 
COC = contaminant of concern 
NA = not available 
NC = not a COC for this zone 
ND = not detected 
UCL = upper confidence limit 
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the statistical values. For overburden, background is subtracted from the statistical 
value for all radionuclides when background values are available. 

4.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL 

The summary of statistical values presented in Table 2 were evaluated and used to 
develop site-specific cleanup verification models. The 116-N-1 cleanup verification 
models as described in the 100-NR-1 RDR/RAWP (DOE-RL 2001) comprise three 
depth intervals: (1) the shallow zone and overburden, (2) the contaminated deep zone, 
and (3) the uncontaminated vadose (deep) zone. Based on the assumption that 
residual contaminant levels in the deep zone data set extend uniformly to groundwater 
(as discussed in the 100-NR-1 RDR/RAWP [DOE-RL 2001 ]), residual activities of 
americium-241, cobalt-60, cesium-137, nickel-63, plutonium-239, plutonium-240, and 
strontium-90 would result in groundwater concentrations that exceeded the groundwater 
RAGs. Because the assumption that the deep zone contaminant concentrations extend 
uniformly to groundwater is too conservative in the case of these contaminants, the 
three-layer model (based on boreholes 199-N-107A and 199-N-108A) was applied to 
the 116-N-1 site. The development and application of this model is discussed in 100-N 
Remedial Action Project, 100-NR-1 Subsurface Contaminant Layers (BHI 2001 b) and 
116-N-1 RESRAD Evaluation of Groundwater Protection (BHI 2003). In addition, the 
100-NR-1 ESD (EPA 2003) removed the 76 cm (30 in.) of irrigation assumption from the 
modeling for the 116-N-1 waste site based on a balancing factor evaluation and 
implementation of institutional controls prohibiting irrigation. 

4.4 RESRAD MODELING 

The individual radionuclide cleanup verification statistical values (Table 2) were entered 
into the RESRAD computer code, Version 6.3 (ANL 2005), 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 5.0). 
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5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT 

This section demonstrates that remedial actions at the 116-N-1 site meet the applicable 
RAGs. Sections 5.1, 5.2, and 5.3 address attainment of direct exposure RAGs, 
groundwater protection RAGs, and Columbia River protection RAGs, respectively. 
Section 5.4 documents application of the WAC 173-340 (Model Toxics Control Act 
[MTCA] Cleanup Regulation) 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. 

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED 

5.1.1 Radionuclides 

The results of the RESRAD dose rate estimates for the 116-N-1 site combined crib 
and trench shallow and deep zone all-pathways scenarios are presented in Figure 4. 

Figure 4. Combined Crib and Trench Shallow and Deep Zone Dose Rate 
Estimates for the 116-N-1 Site (All Radionuclides, All Pathways). 
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These dose rates represent the dose contributions from soils at relevant time 
periods. The dose is largest at present (year 2006), 3.35 mrem/yr, and decreases to 
5.09 x 1 o-02 in 1,000 years. The estimated dose rate in the year 2018 from the site is 
1.97 mrem/yr. 
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The RESRAD modeling for the 116-N-1 site overburden was performed in 2004 and 
indicated the dose rate estimate to be largest in year 2004 at 8.17 mrem/yr, and 
decreasing to 4.93 x 1 o-03 mrem/yr in 1,000 years. The estimated dose rate in the 
ye_ar 2018 from the overburden is 2.92 mrem/yr. 

The RESRAD modeling for the 116-N-1 site trench land bridge was performed in 
2004 and indicated the dose rate estimate to be largest in year 2004 at 
4.39 mrem/yr, and decreasing to 4.31 x 1 o-07 mrem/yr in 1,000 years. The estimated 
dose rate in the year 2018 from the overburden is 2.03 mrem/yr. 

5.1.2 Nonradionuclides 

5.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verification 
statistical values presented in Table 2 to the direct exposure RAGs/cleanup levels 
presented in Table 1. No verification values exceeded the direct exposure RAGs. 

Table 3. Attainment of Nonradionuclide Direct Exposure Standards. 

Direct Shallow Zone Overburden Land Bridge Direct 

Nonradionuclides Exposure Statistical Statistical Statistical Exposure 
RAG Value Value Value RAGs 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) Attained?8 

Mercury 24 0.02 0.02 0.02 Yes 

Nitrate 113,000 17 52.0 1.0 Yes 

"Criterion is comparison to the cleanup criteria (RAGs) as provided in the RDR/RAWP (DOE-RL 2001). 

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic 
COCs, WAC 173-340 (MTCA Cleanup Regulation) specifies the evaluation of the 
hazard quotient, which is given as daily intake divided by a reference dose. For cleanup 
actions under the ROD (EPA 2000), a comparable conservative approach is used to 
demonstrate attainment of the noncarcinogenic risk requirements. 

The COCs with noncarcinogenic effects at this site are mercury and nitrate. The sum of 
the individual COC quotients for the shallow zone soils is below the limit of 1.0. 
Therefore, the noncarcinogenic risk requirements have been attained. This is shown in 
the 95% UCL calculation brief (Appendix C). 

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

There are no nonradionuclide carcinogenic COCs for the shallow zone. Therefore, the 
carcinogenic risk standards have been attained. 
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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. (2 Pages) 

Radionuclide 
Peak Concentration RAG RAGS Attained? 

(pCi/L) (pCi/L) (Yes/No) 

116-N-1 Site 

Americium-241 a 1.2c Yes 

Cobalt-60 a 100b Yes 

Cesium-137 a 60 b Yes 

Europium-154 a 60 b Yes 

Europium-155 a 600 b Yes 

Tritium (H-3) 1.52 20,000 e Yes 

Nickel-63 a 50 O Yes 

Plutonium-239/240 a 1.2 C Yes 

Strontium-90 a se Yes 

Overburden Soil . 
Americium-241 a 15c Yes 

Cobalt-60 a 100° Yes 

Cesium-137 a 60 b Yes 

Europium-154 a 60 b Yes 

Europium-155 a 600 O Yes 

Tritium a 20,000 e Yes 

Nickel-63 a 50° Yes 

Pluton iu m-239/240 a 15c Yes 

Strontium-90 a se Yes1 

Landbridge Soil 

Americium-241 a 15c Yes 

Cobalt-60 a 100b Yes 

Cesium-137 a 60 b Yes 

Europium-154 a 60 b Yes 

Europium-155 a 600 b Yes 

Tritium a 20,000 e Yes 

Nickel-63 a 50° Yes 
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Table 4. Estimated Peak Radionuclide Groundwater Concentrations 
(Summing Shallow and Deep Zone Impacts) Compared to RAGs. (2 Pages) 

Radionuclide Peak Concentration RAG RAGS Attained? 
(pCi/l) (pCi/l) (Yes/No) 

Plutonium-239/240 a 15c 

Strontium-90 a se 
8 Based on RESRAD modeling, these radionuclides do not reach groundwater in 1,000 years. 
blookup value corresponding to a dose rate of 4 mrem/yr. 

Yes 

Yes 

cAlpha emitters must meet drinking water standards based on the more stringent of the 15 pCi/L maximum 
contaminant level or 1125th of the derived concentration guide per DOE Order 5400.5. 
dThe tritium 95% UCL statistical value was negative and therefore was not input into RESRAD. 
eu.s. Environmental Protection Agency drinking water promulgated RAG (40 CFR 141.55). 
1The 100-NR-1 ESD (EPA 2003) documents the balancing factors analysis that concluded to allow 
evaluation of residual contamination in the deep zone for protection of groundwater and the river without 
irrigation. Therefore, institutional controls to prevent irrigation are required. 

5.2.2 Nonradionuclides 

Table 5 illustrates the com·parison of cleanup verification statistical values to the 
groundwater protection RAGs. The listed RAGs are based on background or the 
"100 times groundwater cleanup rule." The results of meeting the listed RAGs 
demonstrate that the groundwater protection RAG has been attained. 

5.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED 

5.3.1 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 5. 

With the exception of tritium, the results indicated that radionuclides are not predicted to 
reach groundwater (and, by extension, not predicted to reach the Columbia River). No 
radionuclide reaches groundwater at levels above 4 mrem/yr; therefore, the Columbia 
River protection RAGs have been attained. Tritium is predicted to reach groundwater 
within 1,000 years but at concentrations below the RAG. 
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Table 5. Attainment of Nonradionuclide Remedial Action Goals for 
Protection of Groundwater and the Columbia River. (2 Pages) 

Soil RAG Groundwater 
Soil RAG for for Statistical Cleanup and/or River RAGs 

Nonradionuclides 
Groundwater Columbia Verification Protection Attained? 

Protection River Data Value RAGs (Yes/No) 
(mg/kg) Protection (mg/kg) 

Exceeded? 
(mg/kg) 

Combined Crib and Trench Shallow Zone 

Chromium (total) Not a shal low zone COC 

Hexavalent chromium Not a shallow zone COC 

Mercury 0.33 0.33 0.02 No Yes 

Nitrate 4,4003 4,4003 17 No Yes 

Combined Crib and Trench Deep Zone 

Chromium (total) 18.5 18.5 14 No Yes 

Hexavalent chromium 4.8 2 2.96 Yes Yesb 

Mercury Not a deep zone COC 

Nitrate 4,4003 4,4003 68 No Yes 

Overburden 

Chromium (total) 18.5 18.5 13.2 No Yes 

Hexavalent chromium 4.8 2 0.35 No Yes 

Mercury 0.33 0.33 0.02 No Yes 

Nitrate 4,4003 4,4003 52 No Yes 

Land Bridge Shallow Zone 

Chromium (total) Not a shallow zone COC 

Hexavalent chromium Not a shallow zone COC 

Mercury 0.33 0.33 0.02 No Yes 

Nitrate 4,400 3 4,4003 1 No Yes 

Land Bridge Deep Zone 

Chromium (total) 18.5 18.5 9.1 No Yes 

Hexavalent chromium 4.8 2 0.4 No Yes 

Mercury Not a deep zone COC 

Nitrate 4,4003 4,4003 1.7 No Yes 

a Cleanup verification samples were analyzed for nitrates as nitrogen. The values presented are expressed as nitrate 
rather than as nitrogen. To obtain the cleanup level for nitrate as nitrogen divide the nitrate RAGs by 4.4. 

b Based on the 100-D, 100-F, and 100-H Area hexavalent chromium leach studies, groundwater and surface water 
quality criteria wil l not be exceeded where hexavalent chromium concentrations in soil are less than 5.7 mg/kg . 

COC = contaminant of concern 
RAG = remedial action goal 
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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 all nonradionuclide COCs for the site is less than the listed river 
protection soil RAGs with the exception of hexavalent chromium in the deep zone. 
However, based upon agreement among the Tri-Parties cited in Section E.5 of the 
100 Area RDR/RAWP (DOE-RL 2005) and "Hexavalent Chromium Issues at 100D/DR 
Project" (BHI 2000b), hexavalent chromium leach test results are used to compare 
residual soil concentrations to hexavalent chromium concentrations in leach test soils 
that did not produce leachate that exceeded the groundwater and river water quality 
criteria. If residual soil concentrations are below the hexavalent chromium 
concentrations that produced leachate exceeding water quality criteria, the site is 
determined to be protective of groundwater and the river. 

Results and application of the hexavalent chromium leach tests are presented in CVPs 
for the 100-D, 100-F, and 100-H Areas (BHI 2000a, BHI 2002a, and BHI 2001a, 
respectively). Leach tests in the 100-D Area indicated that soils with hexavalent 
chromium concentrations below 6.1 mg/kg would not produce leachate that exceeded 
the Columbia River protection criteria of 20 µg/L (surface water quality criteria of 
10 µg/L times the dilution attenuation factor of 2). Likewise, 100-F Area soils with 
hexavalent chromium concentrations below 7.2 µg/L and 100-H Area soils with 
hexavalent chromium concentrations below 5.7 µg/L are shown to meet Columbia River 
protection criteria. 

Therefore, using the simple and conservative approach of comparing the residual soil 
concentration of hexavalent chromium to the soil concentrations used in leach testing, 
and comparing the leachate concentrations from the leach tests to the surface water 
hexavalent chromium cleanup level, this indicates that remaining hexavalent chromium 
in deep zone soil at the 116-N-1 site is protective of the river. That is, the highest cited 
hexavalent chromium soil concentration (2.96 mg/kg) is less than the 100-D, 100-F, and 
100-H Area soil concentration levels that produced a leachate that did not exceed the 
Columbia River protection criteria of 20 µg/L. 

The results listed in Table 5 demonstrate that the Columbia River protection RAGs have 
been attained for this site. 

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES 

Sections 5.1 , 5.2, and 5.3 looked separately at compliance with direct exposure RAGs, 
groundwater protection RAGs, and Columbia River protection RAGs. Section 5.4 
documents application 9f the WAC 173-340-740(7)(e) three-part test for 
nonradionuclides using the most restrictive RAGs applicable to each decision unit (i.e., 
shallow zone, 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 
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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 (MTCA Cleanup Regulation) three­
part test (WAC 173-340-740(7)) for the shallow and deep zone sample data sets. For 
each nonradionuclide COG, 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 (MTCA 
Cleanup Regulation) criteria using the values listed in the preceding columns. 

Table 6 shows that all nonradionuclide COCs pass the WAC 173-340 (MTCA Cleanup 
Regulation) three-part test. 

Table 6. Application of the WAC 173-340 (MTCA Cleanup Regulation) Three-Part Test. 
(2 Pages) 

Percent 

Most Stringent Statistical Maximum Total 
Exceeding 

Most RAGs 
Nonr~dionuclides Applicable RAG Value Detected Number of 

Stringent Attained? 
(mg/kg) (mg/kg)3 (mg/kgt Samplesc 

Applicable 
RAGd 

Combined Crib and Trench Shallow Zone 

Chromium (total) Not a shallow zone COC 

Hexavalent 
Not a shallow zone COC 

chromium 

Mercury 0.33 0.02° 0.02 ° 22 0 Yes 

Nitrate 4,4001 17 27.1 22 0 Yes 

Combined Crib and Trench Deep Zone 

Chromium (total) 18.5 14 31 .7 22 14% Yes9 

Hexavalent 
2 2.96 2.96 22 14% Yesh 

chromium 

Mercury Not a deep zone COC 

Nitrate 4,4001 68 102 22 0 Yes 

Overburden 

Chromium (total) 18.5 13.2 15.6 11 0 Yes 

Hexavalent 
2 0.35 0.35 11 0 Yes chromium 

Mercury 0.33 0.02 ° 0.02 ° 11 0 Yes 
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Table 6. Application of the WAC 173-340 (MTCA Cleanup Regulation) Three-Part Test. 
(2 Pages) 

Percent 
Exceeding 

Most Stringent Statistical Maximum Total 
Nonradionuclides Applicable RAG Value Detected Number of 

Most RAGs 

(mg/kg) (mg/kg)3 (mg/kgt Samplesc Stringent Attained? 
Applicable 

RAGd 

Nitrate 4,400f 52 24 11 0 

Land Bridge Shallow Zone 

Chromium (total) Not a shallow zone COC 

Hexavalent Not a shallow zone COC 
chromium 

Mercury 0.33 0.02 ° 0.02 ° 4 0 

Nitrate 4,400f 1 1.1 4 0 

Land Bridge Deep Zone 

Chromium (total ) 18.5 9.1 9.1 1 0 

Hexavalent 2 0.4 (ND) 0.4 (ND) 1 0 
chromium 

Mercury Not a deep zone COC 

Nitrate 4,400f 1.7 1.7 1 0 

a Criterion is comparison to the cleanup RAG. 
b Criterion is no single detection can exceed two times the cleanup criteria. 
c The total number of samples includes field duplicate samples, which are included in the evaluation as separate samples. 
d Criterion is the percentage of samples exceeding the cleanup criteria must be les~ than 10%. 
0 This value is the practical quantitation limit (PQL) for this analyte. Analyte concentrations for this test were below 

detection limits of this method. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

1 Cleanup verification samples were analyzed for nitrates as nitrogen. The values presented in this table are expressed as 
nitrate rather than nitrogen. To obtain cleanup levels for nitrate as nitrogen divide the nitrate RAGs by 4.4 . 

9 The deep zone total chromium data set does not meet the 10% Criteria (footnoted). However, because total chromium 
has a Kd value of 200 mUg, an evaluation based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) 
shows that total chromium will not reach groundwater (and therefore the Columbia River) within 1,000 years. 

h Since the deep zone hexavalent chromium data set did not meet the 10% criteria (note d), protection for the deep zone 
hexavalent chromium is demonstrated based on the 100 Area leach study results discussed in Section 5.3.2. 

COC = contaminant of concern 
ND = Not detected. Analyte concentration is below detection limits of the method and/or instruments used . 
RAG = remed ial action goal 

6.0 RADIONUCLIDE RISK INFORMATION 

The radionuclide RAG for direct exposure is derived from the ROD (EPA 2000) 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 
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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 (update dated 
April 16, 2001 , "Update of Radionuclide Carcinogenicity Slope Factors," avai lable on the 
Internet at www.epa.gov/radiation/heast). The "National Oil and Hazardous Substances 
Pollution Contingency Plan" (40 Code of Federal Regulations 300) presents a target 
range for residual risk of 10-4 to 10-6

. Figure 5 illustrates excess lifetime cancer risk as 
estimated using the RESRAD model. Because of radioactive decay, the risk decreases 
over time. The estimated risk is largest, 3.66 x 10-5 from the site , at present 
(year 2006), and decreases to 1.12 x 10-7 in 1,000 years. The estimated risk in the year 
2018 is 2.4 X 10-5

. 

For the 116-N-1 site overburden, the risk was estimated to be largest in 2004 at 
7. 70 x 10-5 and decreases to 1.07 x 1 o-a 1,000 years later. The estimated risk in the 
year 2018 is 3.85 x 10-5 _ 

For the 116-N-1 site trench landbridge, the risk was estimated to be largest in 2004 
at 4. 72 x 10-7 and decreases to 1.91 x 10-11 1,000 years later. The estimated risk in 
the year 2018 is 2.75 x 10-5

. 

Figure 5. RESRAD Analysis - Radionuclide Excess Cancer Risk, 
All Pathways (Shallow and Deep Zones). 
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7.0 STATEMENT OF PROTECTIVENESS 
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This CVP/clean closure report demonstrates that remedial action at the 116-N-1 site 
has achieved the remedial action o~jectives and corresponding RAGs established in the 
approved Interim Action ROD (EPA 2000) and 100-NR-1 RDR/RAWP (DOE-RL 2001 ). 
Only the soils of the 116-N-1 overburden, shallow zone, and the deep zone layer 
immediately in contact with the shallow zone have been sampled, analyzed, and 
modeled for groundwater protection in this CVP. 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 required. The 100-NR-1 ESD (EPA 2003), 
documents the balancing factors analysis that concluded to allow evaluation of residual 
contamination in the deep zone for protection of groundwater and the river without 
irrigation. Therefore, institutional controls to prevent irrigation are required. Institutional 
controls will be implemented in accordance with DOE/RL-2001-41, Sitewide Institutional 
Controls Plan for Hanford CERCLA Response Actions. Consistent with the 
rural-residential exposure scenario specified in the 100-NR-1 Interim Remedial Action 
Record of Decision (ROD), it is assumed that contaminated groundwater would not be 
used for drinking, irrigation, or any other use for the time period specified in the ROD. 
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Table A-1. Combined Crib and Trench Shallow Zone Cleanup Verification Data. (Sheet 1 of 2) 

Sample HEIS Sample Am-241 Cs-137 

Point Number Date pCi/g Q MDA pCi/g Q MDA 

Trench SZ-01 J1 0FB0 11/9/2005 6.00E-02 u 2.30E-01 1.95E-01 4.6E-02 

Trench SZ-08 J10FB7 11 /8/2005 7.1 E-02 u 5.4E-01 6.86E-01 6.3E-02 

Trench SZ-09 J10FB8 11/8/2005 -4.5E-02 u 3.5E-01 8.31 E-01 6.4E-02 

Trench SZ-02 J10FB1 11/8/2005 9.0E-02 u 1.7E-01 3.77E-01 3.2E-02 

Trench SZ-10 J10FB9 11/8/2005 -8.1 E-02 u 6.2E-01 4.27E-01 5.3E-02 

Trench SZ-03 J10FB2 11/8/2005 6.0E-02 u 4.6E-01 6.4E-02 2.7E-02 

Trench SZ-04 J10FB3 11/8/2005 1.7E-02 u 1.6E-01 1.05E-01 3.1E-02 

Trench SZ-07 J10FB6 11/8/2005 3.99E+00 3.9E-01 8.28E-01 4.1 E-02 

Trench SZ-06 J10FB5 11 /8/2005 -3.4E-02 u 2.6E-01 3.49E-01 4.0E-02 

Trench SZ-05 J10FB4 11/8/2005 5.6E-02 u 2.2E-01 3.7E-02 u 3.7E-02 

Duplicate of 
J10FC2 11/8/2005 -7.3E-02 u 5.6E-01 4.2E-02 u 4.2E-02 

J10FB4 

Split of J10FB4 J10FC5 11/8/2005 8.0E-02 u 2.17E-01 1.38E-01 1.83E-02 

Equipment 
J10FC3 11/8/2005 -4.8E-02 u 3.7E-01 3.E-02 u 3.E-02 

Blank 

Crib SZ-01 J10F90 11/8/2005 3.1E-02 u 2.4E-01 4.79E-01 4.3E-02 

Crib SZ-02 J1"0F91 11/8/2005 -3.5E-02 u 2.7E-01 3.5E-02 u 3.5E-02 

Crib SZ-03 J10F92 11 /8/2005 9.6E-02 u 2.5E-01 4.0E-02 u 4.0E-02 

Crib SZ-04 J10F93 11/8/2005 2.5E-02 u 1.9E-01 6.4E-02 u 6.4E-02 

Crib SZ-05 J10F94 11/8/2005 1.85E-01 u 4.7E-01 1.54E-01 4.0E-02 

Duplicate of 
J10FC0 11/8/2005 6.3E-02 u 2.4E-01 9.6E-02 4.4E-02 

J10F94 

Split of J10F94 J10FC4 11 /8/2005 7.02E-02 u 3.26E-01 4.65E-02 1.78E-02 

Equipment 
J10FC1 11/8/2005 6.20E-02 u 4.8E-01 2.5E-02 u 2.5E-02 

Blank 

Crib SZ-06 J10F95 11/8/2005 7.1 E-02 u 2.7E-01 3.3E-02 u 3.3E-02 

Crib SZ-07 J10F96 11/8/2005 3.7E-02 u 2.9E-01 3.3E-02 u 3.3E-02 

Crib SZ-08 J10F97 11/8/2005 -4.9E-02 u 1.9E-01 7.2E-02 3.1 E-02 

Crib SZ-09 J10F98 11 /8/2005 5.0E-02 u 3.8E-01 1.96E-01 5.1 E-02 

Crib SZ-10 J10F99 11/8/2005 2.5E-02 u 1.9E-01 4.06E-01 7.3E-02 

NOTE: The following acronyms and abbreviations apply to all tables in this appendix. 
HEIS = Hanford Environmental Information system PQL = practical quantitation limit 
MDA = minimum detectable activity Q = qualifier U = undetected 

Co-60 

pCi/g Q 

1.11E-01 

7.7E-02 

1.64E-01 

4.1 E-02 u 
1.98E-01 

2.7E-02 u 
4.1 E-02 u 
8.5E-02 u 
5.5E-02 

4.2E-02 u 

4.5E-02 u 

2.38E-02 u 

3.3E-02 u 

5.14E-01 

2.3E-02 u 
4.7E-02 u 
1.3E-01 u 
5.1 E-02 u 

4.5E-02 u 

3.67E-03 u 

2.9E-02 u 

3.2E-02 u 
3.5E-02 u 
4.6E-02 u 
1.18E-01 

7.3E-02 u 

J = estimated 
D = di luted 

MDA 

4.5E-02 

4.4E-02 

6.4E-02 

4.1 E-02 

4.6E-02 

· 2.7E-02 

4.1 E-02 

8.5E-02 

3.7E-02 

4.2E-02 

4.5E-02 

2.47E-02 

3.3E-02 

3.8E-02 

2.3E-02 

4.7E-02 

1.3E-01 

5.1 E-02 

4.5E-02 

1.85E-02 

2.9E-02 

3.2E-02 

3.5E-02 

4.6E-02 

4.9E-02 

7.3E-02 

Eu-154 

pCi/g Q 

1.2E-01 u 

1.7E-01 u 
1.6E-01 u 
1.3E-01 u 
1.3E-01 u 
8.4E-02 u 
1.4E-01 u 
1.2E-01 u 
1.1E-01 u 
1.4E-01 u 

1.6E-01 u 

5.98E-03 u 

1.E-01 u 

1.1E-01 u 
7.4E-02 u 
1.5E-01 u 
1.5E-01 u 
1.7E-01 u 

1.5E-01 u 

-2.30E-02 u 

8.8E-02 u 

1.0E-01 u 
1.2E-01 u 
1.2E-01 u 
1.5E-01 u 
1.9E-01 u 

MDA pCi/g 

1.2E-01 9.4E-02 

1.7E-01 1.8E-01 

1.6E-01 1.3E-01 

1.3E-01 1.4E-01 

1.3E-01 1.4E-01 

8.4E-02 9.2E-02 

1.4E-01 7.4E-02 

1.2E-01 7.2E-02 

1.1E-01 1.3E-01 

1.4E-01 7.2E-02 

1.6E-01 1.4E-01 

6.55E-02 5.24E-02 

1.E-01 1.3E-01 

1.1E-01 1.2E-01 

7.4E-02 8.6E-02 

1.5E-01 8.2E-02 

1.5E-01 2.5E-01 

1.7E-01 1.1E-01 

1.5E-01 1.6E-01 

5.56E-02 6.63E-02 

8.8E-02 6.4E-02 

1.0E-01 1.1E-01 

1.2E-01 1.3E-01 

1.2E-01 6.7E-02 

1.5E-01 1.7E-01 

1.9E-01 1.3E-01 

Eu-155 

Q MDA 

u 9.4E-02 

u 1.8E-01 

u 1.3E-01 

u 1.4E-01 

u 1.4E-01 

u 9.2E-02 

u 7.4E-02 

u 7.2E-02 

u 1.3E-01 

u 7.2E-02 

u 1.4E-01 

u 4.82E-02 

u 1.3E-01 

u 1.2E-01 

u 8.6E-02 

u 8.2E-02 

u 2.5E-01 

u 1.1E-01 

u 1.6E-01 

u 4.90E-02 

u 6.4E-02 

u 1.1E-01 

u 1.3E-01 

u 6.7E-02 

u 1.7E-01 

u 1.3E-01 

n 
, 
.... 
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Table A-1. Combined Crib and Trench Shallow Zone Cleanup Verification Data. (Sheet 2 of 2) 
Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate 

Point Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g 

Trench SZ-01 J10FB0 11/9/2005 1.47E+00 UJ 2.6E+00 7.4E-02 u 1.9E-01 1.4E-02 u 6.5E-01 1.6E+00 2.1 E-01 1.?E-02 

Trench SZ-08 J10FB7 11/8/2005 2.84E+00 UJ 3.7E+00 2.3E-02 u 1.?E-01 6.5E-02 u 2.5E-01 1.05E+00 2.2E-01 1.6E-02 

Trench SZ-09 J10FB8 11/8/2005 1.13E+00 UJ 2.3E+00 0 u 1.4E-01 6.?E-02 u 2.?E-01 5.74E+00 2.1 E-01 1.6E-02 

Trench SZ-02 J10FB1 11/8/2005 4.63E-01 UJ 3.0E+00 4.?E-02 u 1.8E-01 1.35E-01 u 2.6E-01 3.38E-01 2.E-01 1.5E-02 

Trench SZ-10 J10FB9 11/8/2005 1.68E+00 UJ 2.7E+00 3.6E-02 u 1.4E-01 1.51 E-01 u 2.5E-01 2.23E+00 2.2E-01 1.8E-02 

Trench SZ-03 J10FB2 11/8/2005 4.39E-01 UJ 3.7E+00 0 u 2.0E-01 9.5E-02 u 2.4E-01 1.84E+00 2.1 E-01 1.6E-02 

Trench SZ-04 J10FB3 11/8/2005 6.11E-01 UJ 3.6E+00 0 u 1.8E-01 1.06E-01 u 2.4E-01 5.01 E-01 2.E-01 1.6E-02 

Trench SZ-07 J10FB6 11/8/2005 1.16E+00 UJ 3.8E+00 0 u 1.8E-01 1.49E-01 u 2.5E-01 1.72E+01 4.3E-01 1.8E-02 

Trench SZ-06 J10FB5 11/8/2005 2.57E+00 UJ 3.0E+00 0 u 2.0E-01 -2.?E-02 u 3.0E-01 8.93E-01 2.1 E-01 1.8E-02 

Trench SZ-05 J10FB4 11/8/2005 1.16E-01 UJ 2.3E+00 0 u 1.9E-01 9.0E-03 u 2.6E-01 1.39E+00 2.E-01 1.5E-02 

Duplicate of 
J10FC2 11/8/2005 4.75E-01 UJ 3.1E+00 0 u 2.1 E-01 -3.1 E-02 u 2.8E-01 1.7E+00 2.E-01 1.5E-02 

J10FB4 

Split of J 1 OFB4 J10FC5 11/8/2005 2.04E+00 u 6.95E+00 -2.34E-03 u 9.76E-02 1.34E-02 u 9.08E-02 3.6E+00 5.1 E-01 1.E-02 

)> 
I 

I\.) 

Equipment 
J10FC3 11/8/2005 2.2E+00 u 2.3E+00 0 u 2.2E-01 5.9E-02 u 2.9E-01 1.98E-01 u 2.E-01 1.50E-02 

Blank 

Crib SZ-01 J10F90 11/8/2005 8.4E-01 UJ 4.1E+00 3.4E-02 u 2.6E-01 1.1E-01 u 2.5E-01 2.71 E+01 1.1E+00 1.?E-02 

Crib SZ-02 J10F91 11/8/2005 -1.81E-01 UJ 3.0E+00 0 u 3.9E-01 -3.6E-02 u 2.8E-01 6.84E-01 2.E-01 1.6E-02 

Crib SZ-03 J10F92 11/8/2005 -5.2E-01 UJ 3.3E+00 2.5E-02 u 1.9E-01 -1 .8E-02 u 2.2E-01 5.64E+00 2.1 E-01 1.?E-02 

Crib SZ-04 J10F93 11/8/2005 6.99E-01 UJ 3.4E+00 3.?E-02 u 2.8E-01 6.38E-01 2.2E-01 7.78E+00 2.1 E-01 1.8E-02 

Crib SZ-05 J10F94 11/8/2005 -7.94E-01 UJ 3.7E+00 0 u 2.5E-01 4.93E-01 2.2E-01 7.14E+00 2.1 E-01 1.8E-02 

Duplicate of 
J10FC0 11/8/2005 -2 .15E+00 UJ 3.8E+00 0 u 8.8E-02 5.9E-01 1.9E-01 6.6E+00 2.2E-01 1.6E-02 

J10F94 

Split of J 1 0F94 J10FC4 11/8/2005 2.75E+00 u 6.24E+00 -1 .90E-03 u 7.94E-02 4.5E-01 u 9.79E-02 1.28E+01 2.2E+00 7.9E-03 

Equipment 
J10FC1 11/8/2005 5.54E-01 u 3.3E+00 0 u 9.?E-02 1.?E-02 u 2.5E-01 1.96E-01 u 2.E-01 1.4E-02 

Blank 

Crib SZ-06 J10F95 11/8/2005 7.8E-02 u 3.3E+00 1.9E-02 u 1.5E-01 1.41E-01 u 2.5E-01 7.27E+00 2.1 E-01 1.5E-02 

Crib SZ-07 J10F96 11/8/2005 -1.07E+00 u 3.4E+00 0.E+00 u 9.9E-02 2.E-03 u 2.5E-01 1.74E+01 4.2E-01 1.3E-02 

Crib SZ-08 J10F97 11/8/2005 1.2E-01 u 3.3E+00 0.E+00 u 9.6E-02 3.4E-02 u 2.4E-01 3.02E+00 2.E-01 1.4E-02 

Crib SZ-09 J10F98 11/8/2005 8.53E-01 u 3.6E+00 4.5E-02 u 1.?E-01 9.3E-02 u 2.0E-01 1.09E+01 2.E-01 1.5E-02 

Crib SZ-10 J10F99 11/8/2005 -6.96E-01 u 3.2E+00 1.8E-02 u 1.4E-01 1.04E-01 u 2.1 E-01 6.39E+00 2.3E-01 2.0E-02 

Hg 

Q MDA 

u 1.?E-02 

u 1.6E-02 

u 1.6E-02 

u 1.5E-02 

u 1.8E-02 

u 1.6E-02 

u 1.6E-02 

u 1.8E-02 

u 1.8E-02 

u 1.5E-02 

u 1.5E-02 

B 8.00E-03 

u 1.5E-02 

u 1.?E-02 

u 1.6E-02 

u 1.?E-02 

u 1.8E-02 

u 1.8E-02 

u 1.6E-02 

u 8.E-03 

u 1.4E-02 

u 1.5E-02 

u 1.3E-02 

u 1.4E-02 

u 1.5E-02 

u 2.E-02 
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data. (Sheet 1 of 3) 
HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 

Sample Point 
Number Date pCi/g Q PQL pCi/g pCi/g Q pCi/g Q MDA pCi/g Q MDA Q MDA MDA 

Trench DZ-02 J10FF1 11/9/2005 7.29E+00 5.2E-01 1.10E+03 2.2E+00 4.5E+00 u 4.5E+00 2.5E+00 u 2.5E+OO 3.0E+00 u 3.0E+00 

Trench DZ-01 J10FF0 11/9/2005 6.32E+01 4.0E-01 4.61E+03 4.6E+00 7.33E+02 2.2E+00 8.84E+00 4.2E+00 5.1E+00 u 5.1E+O0 

Trench DZ-03 J10FF2 11/9/2005 1.49E+02 4.7E-01 1.31 E+04 6.5E+00 1.23E+03 3.2E+00 2.36E+01 6.9E+00 9.8E+O0 u 9.8E+00 

Trench DZ-04 J10FF3 11/10/2005 7.92E+01 3.1 E-01 1.06E+04 4.0E+00 6.90E+02 8.3E-01 2.3E+01 2.8E+00 6.2E+0O u 6.2E+00 

Trench DZ-05 J10FF4 11/10/2005 1.07E+00 2.3E-01 3.19E+02 6.9E-01 8.0E+00 2.3E-01 5.7E-01 u 5.7E-01 1.4E+OO u 1.4E+00 

Duplicate of J10FF4 J10FC9 11/10/2005 1.1E+O0 4.4E-01 3.36E+02 3.9E-01 9.34E+00 1.4E-01 3.7E-01 u 3.7E-01 1.1E+0O u 1.1 E+00 

Split of J10FF4 J10FH1 11/10/2005 1.66E+00 1.6E+00 3.52E+02 1.11E-01 1.08E+01 4.6E-02 3.33E-01 u 1.63E-01 1.38E-01 u 3.31 E-01 

Trench DZ-06 J10FF5 11/10/2005 4.58E+01 5.6E-01 4.11E+03 2.4E+00 2.89E+02 9.9E-01 7.25E+00 2.5E+00 4.2E+00 u 4.2E+00 

Trench DZ-07 J10FF6 11/10/2005 7.38E+00 3.0E-01 3.84E+03 2.8E+00 5.98E+01 5.0E-01 2.45E+00 1.2E+00 3.8E+00 u 3.8E+O0 

Trench DZ-08 J10FF7 11/10/2005 1.53E-01 u 5.8E-01 2.99E+00 1.2E-01 1.7E-01 u 1.7E-01 3.2E-01 u 3.2E-01 3.0E-01 u 3.0E-01 

Trench DZ-09 J10FF8 11/10/2005 5.15E+01 5.7E-01 2.16E+04 8.1E+00 5.77E+02 2.4E+00 1.82E+01 5.8E+00 1.2E+01 u 1.2E+01 

Trench DZ-10 J10FF9 11/10/2005 1.03E+00 3.9E-01 9.47E+01 4.2E-01 1.43E+01 1.4E-01 6.3E-01 u 6.3E-01 6.1 E-01 u 6.1 E-01 
)> 

I w Crib DZ-01 J10FD0 11/9/2005 1.4E+00 2.8E-01 8.65E+01 1.7E-01 6.55E+00 7.7E-02 3.1 E-01 u 3.1 E-01 5.6E-01 u 5.6E-01 

Crib DZ-02 J10FD1 11/9/2005 2.3E+00 3.1 E-01 3.14E+02 3.0E-01 1.05E+01 9.7E-02 2.6E-01 u 2.6E-01 1.0E+0O u 1.0E+O0 

Crib DZ-03 J10FD2 11/9/2005 3.81E+00 2.4E-01 3.10E-02 u 3:1E-02 3.5E-02 u 3.5E-02 8.9E-02 u 8.9E-02 6.0E-02 u 6.0E-02 

Crib DZ-04 J10FD3 11/9/2005 3.72E+00 3.9E-01 2.18E+01 1.8E-01 1.47E+01 1.1E-01 2.9E-01 u 2.9E-01 4.4E-01 u 4.4E-01 

Crib DZ-05 J10FD4 11/9/2005 2.66E+00 4.0E-01 3.45E+02 3.5E-01 2.45E+01 1.6E-01 4.5E-01 u 4.5E-01 7.9E-01 u 7.9E-01 

Duplicate of J10FD4 J10FC8 11/9/2005 2.21E+00 3.8E-01 3.75E+02 3.3E-01 2.62E+01 1.3E-01 6.35E-01 3.2E-01 9.9E-01 u 9.9E-01 

Split of J10FD4 J10FH0 11/9/2005 3.68E+O0 u 1.66E+00 3.8E+02 1.18E-01 2.8E+01 4.73E-02 7.36E-01 u 1.85E-01 -1.83E-01 u 3.9E-01 

Crib DZ-06 J10FD5 11/9/2005 3.57E+00 2.5E-01 4 .28E+02 3.4E-01 2.65E+01 1.3E-01 1.78E+00 3.7E-01 1.0E+00 u 1.0E+00 

Crib DZ-07 J10FD6 11/9/2005 1.06E+00 3.1 E-01 1.1E+01 4.0E-02 2.02E+01 3.1E-02 2.21 E-01 6.1E-02 1.14E-01 1.1E-01 

Crib DZ-08 J10FD7 11/9/2005 3.12E-01 u 3.4E-01 5.6E+01 9.8E-02 2.14E+00 4.2E-02 1.1E-01 u 1.1E-01 3.3E-01 u 3.3E-01 

Crib DZ-09 J10FD8 11/9/2005 0 u 4.3E-01 1.34E+01 2.5E-02 6.66E-01 2.1 E-02 5.9E-02 u 5.9E-02 5.9E-02 u 5.9E-02 

Crib DZ-10 J10FD9 11/9/2005 1.98E-01 u 3.0E-01 9.84E+01 1.9E-01 1.18E+01 9.9E-02 2.8E-01 u 2.8E-01 3.8E-01 u 3.8E-01 
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data. (Sheet 2 of 3) 

HEIS Sample Tritium Ni-63 Pu-239/240 Sr-90 
Sample Point 

Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 

Trench DZ-02 J10FF1 11/9/2005 6.16E+00 2.2E+00 4.37E+01 3.9E+00 9.98E+00 2.4E-01 6.55E+01 8.1 E-01 

Trench DZ-01 J10FF0 11/9/2005 2.04E+01 2.3E+00 2.87E+02 3.6E+00 8.04E+01 1.9E-01 5.58E+02 1.1E+00 

Trench DZ-03 J10FF2 11/9/2005 3.03E+01 2.2E+00 7.88E+02 4.4E+00 1.54E+02 1.7E-01 1.26E+03 1.8E+00 

Trench DZ-04 J10FF3 11/10/2005 5.11E+01 2.2E+00 3.18E+02 4.1E+00 7.81 E+01 1.8E-01 2.11 E+03 1.8E+00 

Trench DZ-05 J10FF4 11/10/2005 8.8E+00 2.2E+00 2.25E+00 u 4.0E+00 9.97E-01 2.2E-01 2.37E+02 7.1 E-01 

Duplicate of J10FF4 J10FC9 11/10/2005 1.3E+01 2.7E+00 2.46E+00 u 3.9E+00 9.08E-01 2.2E-01 2.46E+02 1.1E+00 

Split of J10FF4 J10FH1 11/10/2005 -6 .33E-01 u 1.98E+00 4.44E-01 u 6.73E+0O 3.25E+00 u 7.86E-01 3.40E+02 1.1E+OO 

Trench DZ-06 J10FF5 11/10/2005 1.68E+01 2.3E+00 2.25E+02 3.9E+00 5.14E+01 2.0E-01 1.47E+03 1.9E+00 

Trench DZ-07 J10FF6 11/10/2005 2.3E+01 2.2E+00 2.85E+01 4.1E+00 7.62E+00 2.2E-01 2.02E+03 1.8E+OO 

Trench DZ-08 J10FF7 11/10/2005 2.41E+00 2.2E+00 1.67E+00 u 3.8E+00 8.2E-02 u 2.1 E-01 8.09E+01 6.9E-01 

Trench DZ-09 J10FF8 11/10/2005 3.27E+01 2.7E+00 1.94E+02 3.8E+00 1.01E+02 1.5E-01 1.75E+03 1.2E+00 

• Trench DZ-1 0 J10FF9 11/10/2005 3.27E+00 2.2E+00 6.5E+00 4.0E+00 1.1E+00 2.0E-01 1.17E+01 4.4E-01 
I 

~ Crib DZ-01 J10FD0 11/9/2005 3.23E-01 u 2.1E+00 6.87E+00 4.1E+00 1.69E+00 2.2E-01 2.86E+02 2.8E-01 

Crib DZ-02 J10FD1 11/9/2005 3.11E+00 2.3E+00 1.38E+01 4.5E+00 2.49E+00 1.5E-01 9.12E+02 3.1 E-01 

Crib DZ-03 J10FD2 11/9/2005 2.4E+00 2.2E+00 1.7E+01 4.0E+00 4.28E+00 1.6E-01 1.80E+02 2.7E-01 

Crib DZ-04 J10FD3 11/9/2005 1.04E+00 u 2.2E+00 9.41E+00 5.0E+00 3.81E+00 1.4E-01 1.23E+02 2.9E-01 

Crib DZ-05 J10FD4 11/9/2005 5.83E+00 2.1E+00 3.47E+01 3.5E+0O 3.74E+00 1.4E-01 1.50E+03 2.7E-01 

Duplicate of J10FD4 J10FC8 11/9/2005 6.5E+00 2.1E+00 3.08E+01 3.9E+00 3.42E+00 1.7E-01 1.56E+03 2.8E-01 

Split of J10FD4 J10FH0 11/9/2005 1.7E+00 u 1.8E+00 5.83E+01 3.25E+01 1.13E+01 u 1.7E+00 1.32E+03 1.77E+01 

Crib DZ-06 J10FD5 11/9/2005 2.14E+00 2.1E+00 1.09E+01 5.2E+0O 3.76E+00 1.5E-01 5.79E+01 2.8E-01 

Crib DZ-07 J10FD6 11/9/2005 1.55E+00 u 2.2E+00 1.0E+01 5.6E+00 1.11 E+00 1.9E-01 1.10E+02 2.7E-01 

Crib DZ-08 J10FD7 11/9/2005 2.59E-01 u 2.1E+00 4.75E+00 3.2E+0O 6.8E-01 1.5E-01 7.21E+01 3.1 E-01 

Crib DZ-09 J10FD8 11/9/2005 9.39E-01 u 2.1E+00 2.36E+00 u 5.6E+0O 4.0E-02 u 1.5E-01 4.93E+01 3.5E-01 

Crib DZ-10 J10FD9 11/9/2005 1.31E+00 u 2.2E+00 2.44E+00 u 4.2E+00 3.16E-01 1.4E-01 2.62E+02 2.9E-01 



)> 
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data. (Sheet 3 of 3) 

HEIS Nitrate Chromium Hexavalent Chromium 
Sample Point 

Number 
Sample Date 

mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 

Trench DZ-02 J10FF1 11/9/2005 2.62E+00 2.3E-01 1.33E+01 5.BE-01 2.34E-01 u 2.3E-01 

Trench DZ-01 J10FF0 11/9/2005 1.85E+01 D 1.E+00 1.26E+01 5.2E-01 2.09E-01 u 2.1 E-01 

Trench DZ-03 J10FF2 11/9/2005 2.12E-01 u 2.1 E-01 7.9E+00 5.2E-01 2.13E-01 u 2.1 E-01 

Trench DZ-04 J10FF3 11/10/2005 1.34E+00 2.1 E-01 1.41E+01 5.3E-01 2.12E-01 u 2.1 E-01 

Trench DZ-05 J10FF4 11/10/2005 1.95E+00 2.1 E-01 7.6E+00 5.3E-01 2.86E-01 2.2E-01 

Duplicate of J10FF4 J10FC9 11/10/2005 1.52E+00 2.1 E-01 8.2E+00 5.2E-01 2.13E-01 u 2.1 E-01 

Split of J10FF4 J10FH1 11/10/2005 4.8E+00 5.1 E-01 6.2E+00 7.5E-01 1.50E-01 u 1.5E-01 

Trench DZ-06 J10FF5 11/10/2005 2.02E-01 u 2.E-01 6.4E+00 5.2E-01 2.4E-01 2.1 E-01 

Trench DZ-07 J10FF6 11/10/2005 4.29E+00 2.1 E-01 9.E+00 5.3E-01 2.11E-01 u 2.1 E-01 

Trench DZ-08 J10FF7 11/10/2005 1.02E+02 D 2.1E+00 5.5E+00 5.3E-01 2.15E-01 u 2.2E-01 

Trench DZ-09 J10FF8 11/10/2005 5.83E'+-01 D 2.3E+00 3.17E+01 5.BE-01 2.52E+00 2.3E-01 

Trench DZ-10 J10FF9 11/10/2005 3.32E-01 2.1E-01 1.15E+01 5.4E-01 2.1 ?E-01 u 2.2E-01 

Crib DZ-01 J10FD0 11 /9/2005 · 1.14E+00 2.E-01 4.5E+00 5.3E-01 2.09E-01 u 2.1 E-01 

Crib DZ-02 J10FD1 11/9/2005 1.02E+00 2.1 E-01 1.23E+01 5.3E-01 1.03E+00 2.1 E-01 

Crib DZ-03 J10FD2 11/9/2005 3.44E-01 2.1E-01 5.3E+00 5.3E-01 2.10E-01 u 2.1 E-01 

Crib DZ-04 J10FD3 11/9/2005 2.0?E-01 u 2.1 E-01 5.8E+00 5.3E-01 2.11 E-01 u 2.1 E-01 

Crib DZ-05 J10FD4 11/9/2005 1.22E+00 2.2E-01 2.21E+01 5.4E-01 2.96E+00 2.2E-01 

Duplicate of J10FD4 J10FC8 11/9/2005 1.48E+00 2.1E-01 1.74E+01 5.2E-01 2.77E+00 2.1 E-01 

Split of J10FD4 J10FH0 11/9/2005 2.6E+00 5.1 E-01 2.22E+01 7.5E-01 1.5E-01 u 1.5E-01 

Crib DZ-06 J10FD5 11/9/2005 2.52E+00 2.1 E-01 8.6E+00 5.2E-01 2.11E-01 u 2.1 E-01 

Crib DZ-07 J10FD6 11/9/2005 5.52E+00 2.1 E-01 4.8E+00 5.2E-01 2.09E-01 u 2.1 E-01 

Crib DZ-08 J10FD7 11/9/2005 3.89E-01 2.1 E-01 5.7E+00 5.3E-01 2.11 E-01 u 2.1 E-01 

Crib DZ-09 J10FD8 11/9/2005 5.57E+00 2.3E-01 1.41E+01 5.BE-01 2.31 E-01 u 2.3E-01 

Crib DZ-10 J10FD9 11/9/2005 3.99E+00 2.3E-01 1.9E+01 5.6E-01 7.BE-01 2.3E-01 
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Table A-3. Overburden Cleanup Verification Data. 
Sample HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 Ni-63 

Point Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
OB-01 J015L1 12/1/2003 2.9E-02 u 1.1E-01 4.8E-01 2.7E-02 3.8E-02 u 3.8E-02 7.SE-02 u 7.SE-02 8.1 E-02 u 8.1 E-02 7.61 E-01 u 2.1E+00 

Duplicate of 
J015M1 12/1/2003 4.3E-02 u 1.1E-01 5.2E-01 4.SE-02 1.3E-01 4.1E-02 1.2E-01 u 1.2E-01 1.2E-01 u 1.2E-01 3.64E-01 u 2.1E+00 

J015L1 

Split of 
J015M3 12/1/2003 6.6E-02 u 1.8E-01 5.8E-01 1.7E-02 1.3E-01 1.7E-02 -1.9E-02 u 5.SE-02 5.0E-02 u 4.8E-02 7.7E-01 u 6.4E+00 

J015L1 

OB-02 J015L2 12/1/2003 -6.0E-02 u 1.2E-01 1.4E-01 2.9E-02 2.9E-02 u 2.9E-02 9.1 E-02 u 9.1 E-02 8.SE-02 u 8.SE-02 1.26E+00 u 2.1E+00 

OB-03 J015L3 12/1/2003 1.SE-02 u 1.1E-01 1.3E+00 3.1 E-02 2.4E-01 3.0E-02 8.SE-02 u 8.SE-02 6.3E-02 u 6.3E-02 1.91E+00 u 2.1E+00 

OB-04 J015L4 12/1/2003 0.0E+00 u 1.3E-01 4.SE-01 2.8E-02 4.4E-02 2.9E-02 8.SE-02 u 8.SE-02 1.2E-01 u 1.2E-01 7.00E+00 2.0E+00 

OB-05 J015L5 12/1/2003 4.7E-02 u 1.2E-01 3.6E+00 4.6E-02 2.SE-01 3.7E-02 1.2E-01 u 1.2E-01 1.4E-01 u 1.4E-01 2.42E-01 u 2.1E+00 

OB-06 J015L6 12/1/2003 8.8E-02 u 1.1E-01 1.0E+00 3.8E-02 2.9E-01 3.7E-02 1.1 E-01 u 1.1E-01 7.8E-02 u 7.8E-02 9.84E-01 u 2.2E+00 

OB-07 J015L7 12/1/2003 1.4E-02 u 1.1E-01 5.1 E-01 2.6E-02 3.1 E-01 3.3E-02 8.1 E-02 u 8.1 E-02 6.SE-02 u 6.SE-02 3.81E+00 2.2E+00 

OB-08 J015L8 12/1/2003 4.3E-02 u 1.1E-01 5.5E+00 7:1 E-02 1.6E+00 4.4E-02 1.4E-01 u 1.4E-01 1.SE-01 u 1.SE-01 1.17E+0O u 2.2E+00 

OB-09 J015L9 12/1/2003 3.4E-02 u 1.3E-01 2.3E-01 3.7E-02 3.SE-01 3.8E-02 1.1E-01 u 1.1E-01 7.1 E-02 u 7.1E-02 4.22E-01 u 2.1E+00 

OB-10 J015M0 12/1/2003 0.0E+0O u 1.3E-01 1.9E-01 2.8E-02 4.1 E-02 u 4.1 E-02 8.9E-02 u 8.9E-02 7.8E-02 u 7.8E-02 2.92E-01 u 2.1E+O0 
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(J) 
Sample HEIS Sample Pu-239/240 Sr-total Tritium Nitrate Mercury Cr-total Cr+6 

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

06-01 J015L1 12/1 /2003 O.OE+OO u 2.8E-01 1.E-01 u 2.E-01 -7.6E-02 u 2.7E-01 2.3E+01 2.0E+OO 1.E-02 u 1.E-02 1.56E+01 7.2E-01 2.2E-01 u 2.2E-01 

Duplicate of 
J015M1 12/1 /2003 3.8E-02 u 2.9E-01 3.E-01 2.E-01 -4.0E-02 u 2.6E-01 2.4E+01 1.0E+OO 1.E-02 u 1.E-02 1.36E+01 8.1 E-01 2.6E-01 2.2E-01 J015L 1 

Split of 
J015M3 12/1/2003 O.OE+OO u 1.0E-01 1.1E+OO 8.4E-01 5.1E-02 3.0E-02 2.7E+OO 6.0E-02 1.8E-02 u 1.8E-02 1.1E+01 6.2E-02 3.SE-01 u 3.SE-01 J015L 1 

06-02 J015L2 12/1/2003 O.OE+OO u 2.8E-01 2.E-03 u 2.E-01 6.0E-02 u 2.6E-01 2.9E+OO 1.9E-01 2.E-02 u 2.E-02 1.12E+01 7.9E-01 2.4E-01 2.1E-01 

06-03 J015L3 12/1/2003 O.OE+OO u 2.6E-01 2.E-01 2.E-01 5.0E-03 u 2.7E-01 1.7E+01 2.0E+OO 1.E-02 u 1.E-02 1.31E+01 7.2E-01 2.2E-01 u 2.2E-01 

06-04 J015L4 12/1/2003 O.OE+OO u 2.6E-01 3.E-02 u 2.E-01 -6.9E-02 u 2.2E-01 4.9E-01 1.9E-01 1.E-02 u 1.E-02 7.80E+OO 5.9E-01 3.SE-01 2.1E-01 

06-05 J015L5 12/1/2003 O.OE+OO u 2.1E-01 2.E-01 2.E-01 -1.0E-02 u 2.8E-01 8.6E+OO 9.9E-01 2.E-02 u 2.E-02 1.33E+01 8.2E-01 2.2E-01 u 2.2E-01 

06-06 J015L6 12/1/2003 O.OE+OO u 2.9E-01 7.E-02 u 2.E-01 -7.9E-02 u 2.3E-01 8.6E+OO 1.1E+OO 2.E-02 u 2.E-02 1.09E+01 8.SE-01 2.2E-01 u 2.2E-01 

06-07 J015L7 12/1/2003 4.1E-02 u 3.2E-01 9.E-02 u 2.E-01 5.0E-03 u 2.4E-01 2.2E+OO 1.9E-01 2.E-02 u 2. E-02 1.39E+01 7.6E-01 2.2E-01 u 2.2E-01 

06•08 J015L8 12/1/2003 6.2E-02 u 2.4E-01 1.E-01 u 2.E-01 -6.9E-02 u 2.6E-01 2.4E+01 1.1E+OO 1.E-02 u 1.E-02 1.06E+01 7.9E-01 2.3E-01 u 2.3E-01 

06-09 J015L9 12/1/2003 3.6E-02 u 2.8E-01 5.E-02 u 2.E-01 -6.7E-02 u 2.7E-01 5.2E+OO 1.9E-01 1.E-02 u 1.E-02 1.35E+01 8.4E-01 2.2E-01 u 2.2E-01 

06-10 J015MO 12/1/2003 O.OE+OO u 2.2E-01 -1.E-02 u 2.E-01 2.0E-02 u 2.6E-01 2.3E+OO 2.0E-01 2.E-02 u 2.E-02 1.06E+01 8.2E-01 2.3E-01 2.2E-01 



Sample HEIS 
Point Number 

Xl/l/-1 J00WM8 

F01 J01Y88 

F02 J01Y89 

F03 J01Y90 

Sample HEIS 
Point Number 

XW-1 J00WM8 

F01 J01Y88 

F02 J01Y89 

F03 J01Y90 

Sample HEIS 
Point Number 

XF-1 J00WN0 

Sample HEIS 
Point Number 

XF-1 J00WN0 

Table A-3. Land Bridge Shallow Zone Cleanup Verification Data. 
Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 Ni-63 

Date pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 
8/13/2003 -3.2E-02 u 1.2E-01 3.6E-02 u 3.6E-02 3.SE-02 u 3.SE-02 1.1 E-01 u 1.1 E-01 8.3E-02 u 8.3E-02 3.65E-01 u 
10/19/2004 3.1E-02 u 2.3E-01 1.1E-01 6.3E-02 1.1E-01 u 1.1E-01 1.7E-01 u 1.7E-01 1.4E-01 u 1.4E-01 -1 .06E-01 u 
10/19/2004 1.6E-01 u 2.4E-01 1.3E-01 2.1E-02 2.8E-01 2.2E-02 5.9E-02 u 5.9E-02 6.4E-02 u 6.4E-02 -1 .84E+00 u 
10/19/2004 6.6E-02 u 2.SE-01 8.SE-01 4.SE-02 1.2E-01 4.2E-02 1.4E-01 u 1.4E-01 9.9E-02 U 9.9E-02 -3.22E+00 u 

Sample Sr-90 Tritium Mercury Nitrate 
Date pCi/g 0 MDA pCi/g 0 MDA mg/kg 0 POL mg/kg 0 POL 

8/13/2003 -3.2E-02 u 2.6E-01 -3.E-03 u 3.E-01 1.E-02 u 1.E-02 1.8E-01 u 2.E-01 

10/19/2004 -1 .SE-02 u 2.9E-01 5.E-02 u 3.E-01 2.E-02 u 2.E-02 1.1E+00 2.E-01 

10/19/2004 1.4E-02 u 2.9E-01 1.E-01 u 3.E-01 2.E-02 u 2.E-02 6.9E-01 2.E-01 

10/19/2004 3.0E-01 2.SE-01 -8.E-02 u 3.E-01 2.E-02 u 2.E-02 8.3E-01 2.E-01 

Table A-4. Land Bridge Deep Zone Cleanup Verification Data. 
Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 

Date pCi/g 101 MDA pCi/g lol MDA pCi/g lol MDA pCitg I ol MDA pCitg I ol MDA 

8/13/2003 6.29E+02 I I 6.1 E+00 9.6500E+04 I I 3.1E+01 9.460E+03I I 1.5E+01 9.28E+01 I I 2.4E+01 2.1E+01 I u I 2.1E+01 

Sample Pu-239/240 Sr-90 Tritium Cr Cr+G 

Date pCi/g 101 MDA pCi/g 101 MDA pCi/g 101 MDA mg/kg IOI POL mg/kg I ol POL 

8/13/2003 7.00E+02 I I 2.6E+00 2.150E+03 I I 1.9E+01 -3.66E+00 I U I 2.2E+01 9.1 E+00 I CI 1.E-01 4.E-01 I U I 4.E-01 

Pu-239/240 

MDA pCi/g 0 MDA 

2.2E+00 5.E-02 u 3.4E-01 

3.5E+00 9.E-02 u 1.7E-01 

3.5E+00 2.E-02 u 1.8E-01 

3.5E+00 -2.E-02 u 1.SE-01 

Ni-63 

pCi/g 101 MDA 

2.370E+03 I I 5.2E+01 

Nitrate 

mg/kg 101 POL 

1.7E+00 I I 2.E-01 

"Tl ;:o (") 
0 (t) < -, :< -a 
~ON 
-0 0 
-, 0 
0 0) 
< I 
!l) 0 
- 0 

0 
0 
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This data quality assessment (DQA) 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 
(DOE-RL 2001, 2002). The DQA completes the data life cycle (i.e., planning, 
implementation, and assessment) that was initiated by the data quality objectives process. 
The DQA includes the review of the field logbook information (BHI 2003, 2005) to verify 
sample location, date, and time. The DQA 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 20001). 

This DQA was performed in accordance with WCH-EE-01 , Environmental Investigations 
Procedures. Specific data quality objectives for the site are found in the Sampling and 
Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During 
Remediation and Closeout (SAP) (DOE-RL 2002). The DQA is based on the guidelines 
presented in Guidance for Data Quality Assessment (EPA 2000). Statistical tests used 
in this DQA were performed as specified in the SAP (DOE-RL 2002) and the Remedial 
Design Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, and 
Disposal Units (DOE-RL 2001 ). 

Prior to performing statistical tests, the field logbooks (BHI 2003, 2005), sample designs 
(Appendix C), and the analytical data are evaluated. A portion of the cleanup 
verification data are validated for compliance with quality assurance project plan 
requirements (DOE-RL 2002). 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 DQA for the 116-N-1 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 (QA) project plan 
included data acquisition requirements. The cleanup verification sample analytical data 
are stored in the Hanford Environmental Information System (HEIS) and are 
summarized in Appendix A. 
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The following subsections describe the DQA results for the 116-N-1 site, including 
formal data validation, supplementary data evaluation, and field QA/quality control (QC) 
program results. The statistical evaluation of the data is provided in the calculation brief 
excerpts included in Appendix C. 

81 .2 LABO RA TORY QUALITY MEASURES 

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 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. 

Laboratories are also subject to periodic and random assessments of the laboratory 
performance, systems, and overall program. These assessments are performed by the 
Washington Closure Hanford QA group to ensure that the laboratories are performing to 
meet laboratory contract requirements. 
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After sampling was completed, all of the fixed-base laboratory data from one SDG, 
K0118, were validated by third-party validation to Level C per WCH-EE-01, 
Environmental Investigations Procedures, Procedure 2.5, "Data Package Validation 
Process." Level C validation procedures are specified in Data Validation Procedure for 
Radiochemical Analysis (SHI 2000b) and Data Validation Procedure for Chemical 
Analysis (BHI 2000a). 

Under the Level C validation procedure, the following items were reviewed , as 
appropriate, for each analytical method (Tech Law 2006a, 2006b, 2006c): 

• Sample holding times 
• Method blanks 
• MS recovery 
• Surrogate recovery 
• MS/MS duplicate results 
• Sample replicates 
• Associated batch laboratory control sample results 
• Data package completeness 
• Achievement of required (or contractual) detection limits (RDLs). 

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 (PQL) (i.e ., reporting limit) for 
nonradionuclides. For nonradionuclides, nondetects are reported as the PQL. 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 with in the standard errors associated with the methods. 

The adequacy of laboratory QA/QC was evaluated for precision , accuracy, 
completeness, and target detection limits (TDLs) pursuant to the SAP (DOE-RL 2002). 
In the data validation it was 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 contract required detection limit (CRDL) 
(also known as the RDL) with the respective MDA or PQL is discussed in Section 81 .4. 
The validated SDG K0118 contains 23 samples. A summary of deficiencies noted 
during validation of SDG K0118 follows . 
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The DQA noted no major deficiencies. Minor deficiencies noted during validation 
include the following: 

• All holding times were acceptable. 

• All preparation blank results were acceptable. 

• Two equipment (field) blanks (J1 0FC1, J1 0FC3) were submitted with SDG K0118. 
No contaminants of concern (COCs) were detected in the equipment blanks. 

• All MS recovery results were acceptable, except for the nickel-63 result. Nickel-63 
was not included in the MSs. Because of the lack of MS analysis, all nickel-63 
results in SDG K0118 were qualified as estimates and flagged "J." 

• All laboratory duplicate results were acceptable. 

• Two sets of field duplicates samples (J10FC0/J10F94 and J10FC2/J10FB4) were 
submitted in SDG K0118. If both sample and replicate activities (or concentrations 
in nonradiochemistry analyses) are greater than five times the CRDL and the RPO is 
less than the QC limit (30%), no qualification is required. All field duplicate results 
were acceptable. 

• Reported analytical detection levels for undetected analytes are compared against 
the RDLs to ensure that laboratory detection levels meet the required criteria. 
Forty-one COCs exceeded the RDL. Under the Washington Closure Hanford 
statement of work, no qualification is required. Elevated cesium-137 levels caused 
the nondetected analyte quantitation limits to increase. 

• The completion percentage was 100%. Data package completeness is based on 
the percentage of data determined to be valid (i.e., not rejected). 

8.1.3.2 lnorganics 

The DQA noted no major deficiencies. Observations noted during validation, including 
minor deficiencies, are as follows: 

• All holding times were acceptable. 

• All preparation blank results were acceptable. 

• Two equipment (field) blanks (J1 0FC1, J1 0FC3) were submitted with SDG K0118. 
No COCs were detected in the equipment blanks. 

• All MS recovery results were acceptable. 
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• Two sets of field duplicates samples (J1 0FC0/J1 0F94 and J1 0FC2/J1 0FB4) were 
submitted in SDG K0118. All field duplicate results were acceptable. 

• Reported analytical detection levels are compared against the RDLs to ensure that 
laboratory detection levels meet the required criteria. All analytes met the RDL. 

• The completion percentage was 100%. Data package completeness is based on 
the percentage of data determined to be valid (i.e. , not rejected) . 

B.1.3.3 Wet Chemistry 

The DQA noted no major or minor deficiencies. The following items are noted in the 
validation report: 

• All holding times were acceptable. 

• All preparation blank results were acceptable . 

• Two equipment (field) blanks (J1 0FC1, J1 0FC3) were submitted with SDG K0118. 
No analytes were detected in the equipment blanks. 

• All accuracy results were acceptable. 

• All laboratory duplicate results were acceptable. 

• Two sets of field duplicates samples (J10FC0/J10F94 and J10FC2/J10FB4) were 
submitted in SDG K0118. All field duplicate results were acceptable. 

• Reported analytical detection levels are compared against the required quantitation 
limit to ensure that laboratory detection levels meet the required criteria. All analytes 
met the required quantitation limit. 

• The completion percentage was 100%. Data package completeness is based on 
the percentage of data determined to be valid (i.e. , not rejected). 

81.3 LABORATORY DATA EVALUATION 

The formal data validation described in the previous section included evaluation of only 
one SDG (SDG K0118) ; 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 objectives in the SAP 
(DOE-RL 2002) to determine the context for assessing the data. The context for · 
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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 (precision, accuracy, representativeness, 
completeness, and comparability) parameters as specified in the SAP (DOE-RL 2002). 
This section summarizes the results of the PARCC parameter comparison and presents 
an evaluation of the affected data. 

• RDL Comparison: Reported analytical detection levels were compared to the RDLs 
(also referred to as CRDLs). 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 POL) was above 
the RDLs for nondetected analytes. 

The reported MDA or POL was above the RDL for the following COCs: 

- Americium-241: 
- Cesium-137: 
- Cobalt-60: 
- Europium-154: 
- Europium-155: 
- Nickel-63: 
- Plutonium-239/240: 
- Strontium-90: 
- Nitrate: 
- Mercury: 
- Total chromium: 
- Hexavalent chromium: 

0 of 25 nondetect results 
0 of 8 nondetect results 
6 of 18 nondetect results 
30 of 35 nondetect results 
33 of 43 nondetect results 
0 of 27 nondetect results 
0 of 24 nondetect results 
0 of 19 nondetect results 
0 of 3 nondetect results 
0 of 22 nondetect results. 
0 of O nondetect results 
0 of 15 nondetect results 

The elevated MDAs observed for cobalt-60, europium-154, and europium-155 were the 
result of "dead time" in the detection method caused by elevated levels of cesium-137 
that lowered the analytical sensitivity to these analytes. 

Because all of the reported values for the MDAs and the POLs for the nondetects for 
these COCs were less than the applicable remedial action goals (RAGs), the associated 
data are of sufficient quality for decision-making purposes (DOE-RL 2002). 

All other nondetected analyses of COCs had detection limits below the RDL. 

Precision and Accuracy Evaluation : Analytical accuracy and precision were evaluated 
by examination of the percent recovery and RPO between the main and duplicate 
samples, between the main and split samples, and between the main and the 
Washington State Department of Ecology (Ecology) split samples. Only the COCs 
detected at five times the detection limit (or greater) are used for data analysis with 
regards to accuracy and precision. The calculation of RPDs is included in the 95% 
upper confidence limit calculation briefs presented in Appendix C. 
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The RPDs for laboratory duplicates were within acceptable limits for all COCs. 

The RPD for the laboratory splits were within acceptable limits for all COCs, except as 
follows: 

• For the crib shallow zone analysis of the split samples, nitrate had an RPD of 56.8%. 
• For the trench deep zone analysis of the split samples, strontium had an RPD of 

35.7%. 
• For the overburden (shallow zone) analysis of the split samples, total chromium had 

an RPD of 37.3%. 

The RPD for the Ecology splits were within the acceptable limits for all COCs, except as 
follows: 

• For the trench shallow zone analysis of the split samples, nitrate had an RPD of 
60.6%. 

• For the crib deep zone analysis of the split samples, strontium-90 had an RPD of 
69.1%. 

• For the trench deep zone analysis of the split samples, strontium-90, chromium 
(total), and nitrate had RPDs of 43.4%, 44.1 %, and 90.7% respectively. 

Also for americium-241 the laboratories generally use two analytical methods. The two 
methods include gamma spectroscopy identified in HEIS with the "GAMMA_GS" 
method name and an americium isotopic method identified in HEIS with the 
"AMCMISO_IE_PLATE_AEA" method name. When an americium-241 analysis is 
requested for a site in conjunction with a gamma-emitting radionuclide analysis, results 
from both methods are provided by the laboratory for americium-241. Both methods are 
equally suitable for analysis of americium-241. The results of the isotopic americium 
method were used for cleanup verification. Results from both methods are consistent 
and indicate very low levels of americium-241. 

81 .4 FIELD QA/QC 

Field QA/QC measures were used to assess potential sources of error and cross­
contamination of soil samples that could bias results . Field QA/QC samples are 
summarized in Table B-1. All main and QA/QC sample results are presented in 
Appendix A. 
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Table B-1. Summary of Field Quality Control Samples. 

Sample Area Main Equipment 
Duplicate Sample Blank Split Ecology Split 

Crib shallow zone J10F94 J10FC1 J10FC0 J10FC4 NA 
J10F91 NA NA NA WDOE-SZC-02 

J10F93 NA NA NA WDOE-SZC-04 

J10F96 NA NA NA WDOE-SZC-07 

Trench shallow zone J10FB4 J10FC3 J10FC2 J10FC5 NA 
J10FB0 NA NA NA WDOE-SZT-01 

J10FB3 NA NA NA WDOE-SZT-04 

J10FB6 NA NA NA WDOE-SZT-07 

Crib deep zone J1 0FD4 NA J10FC8 J10FH0 WDOE-DZC-05 

J10FD0 NA NA NA WDOE-DZC-01 

J10FD9 NA NA NA WDOE-DZC-10 

Trench deep zone J10FF4 NA J10FC9 J10FH1 NA 

J10FF1 NA NA NA WDOE-DZT-02 

J10FF6 NA NA NA WDOE-DZT-07 

J10FF9 NA NA NA WDOE-DZT-10 

Land bridge shallow J00WM8 NA NA NA N1T-XW-1 
zone J01Y88 NA NA NA WDOE-CSA-F01 

J01Y89 NA NA NA WDOE-CSA-F02 

J01Y90 NA NA NA WDOE-CSA-F03 

Land bridge deep zone J00WN0 NA NA NA NA 

Overburden J015L1 NA J015M1 JO15M3 N1-0B-01 

J015L2 NA NA NA N1-0B-02 

J015L3 NA NA NA N1-0B-03 
r 

J015L4 NA NA NA N1-0B-04 

J015L5 NA NA NA N1-0B-05 

J015L6 NA NA NA N1-0B-06 

J015L7 NA NA NA N1-0B-07 

J105L8 NA NA NA N1-0B-08 

J105L9 NA NA NA N1-0B-09 

J105M0 NA NA NA N1-0B-10 

Ecology = Washington State Department of Ecology 
NA = not applicable 
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Equipment blank samples were collected as part of the QA/QC measures for the 
116-N-1 Crib, trench, land bridge and overburden. The blank sample results for this site 
were less than detection for all COCs. 

81 .5.2 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 
above five times the TDLs for both the main and duplicate samples are compared. 

For field duplicate samples (J10FC0, J10FC8, J10FC2, J10FC9 and J015M1), none of 
the RPDs were greater than the control limit of 30%. 

81 .5.3 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 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. The calculation of RPDs was made for analytes with determined 
concentrations above five times the TDLs or CRDL for both the main and split sample. 
Where the calculation of RPDs was not appropriate, the data has been evaluated and 
will be commented on in the following sections as needed. 

For field split samples (J1 0FH0, J1 0FH1, J1 0FC4, J1 0FC5, and J015M1) two of the 
RPDs were greater than the control limit of +/-30%. J1 0FC4 exceeded this limit for 
nitrate in the crib shallow zone. J10FH1 exceeded the limit for strontium-90 for the 
trench deep zone. All other split RPDs were within the +/-30% range . 

Field QA/QC sample results tend to suggest a degree of heterogeneity. Even 
distribution of the contaminants throughout the matrix is not likely to occur in nature and 
is difficult to achieve in prepared standard materials. Difficulty in producing truly 
homogeneous mixtures of soils is well known, and the lack of homogenous samples 
often times results in high RPDs. It is likely that more essentially inert material (e.g ., 
larger size rocks or cobble) was present in one sample. As all values for nitrate were 
significantly below the RAGs by a larger amount than the potential heterogeneity in the 
samples, this does not effect the useability of the data. The RPO (35. 7%) for strontium-
90 was only slightly above 30% as is to be expected with the higher residual levels of 
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this COC in the deep zone. The 95% upper confidence limit value for strontium-90 in 
the deep zone is acceptable for the intended use of the data. 

81 .5.4 Regulator Split Samples 

In addition to the field split samples described above, Ecology split samples were 
collected for the 116-N-1 crib, trench, land bridge, and overburden. 

The crib had Ecology splits for samples J1 0F91, J1 0F93, J1 0F96, J1 0FO4, J1 0FO0, 
and J10FO9. They were WOOE-SZC-02, WOOE-SZC-04, WOOE-SCZ-07, WOOE-

. OZC-05, WOOE-OZC-01, and WOOE-OZC-10, respectively. 

The trench had Ecology splits for samples J1 0FB0, J1 0FB3, J1 0FB6, J1 0FF1, J1 0FF6, 
and J10FF9. They were WOOE-SZT-01 , WOOE-SZT-04, WOOE-SZT-07, WOOE-OZT-
02, WOOE-OZT-07, and WOOE-OZT-10, respectively. 

The land bridge had Ecology splits for samples J00WM8, J01Y88, J01Y89, and J01J90. 
They were N1T-XW-1 , WOOE-CSA-F01, WDOE-CSA-F02, and WDOE-CSA-F03, 
respectively. 

The overburden had Ecology splits for samples J015L 1, J015L2, J015L3, J015L4, 
J015L5, J015L6, J015L7, J015L8, J015L9, and J015M0. They were N1-0B-01, N1-0B-
02, N1-0B-03, N1-0B-04, N1-0B-05, N1-0B-06, N1-0B-07, N1-0B-08, N1-0B-09, and 
N1-0B-10, respectively. 

The U.S. Environmental Protection Agency 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 guidel ines: 

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 TOL, the RPO was 
computed. This RPO is compared to +/-35%. Where the calculation of RPOs was 
not appropriate, the data has been evaluated and commented on as needed. 

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 TOL. 

For Ecology splits, five of the RPOs were greater than the control of +/-35%: 

• WOOE-OZC-10 and WOOE-OZT-07 exceeded the RPO for strontium-90 in the crib 
deep zone and the trench deep zone, respectively. The RPOs for strontium-90 for 
the other 10 Ecology split samples were acceptable. 
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• WDOE-DZT-10 exceeded the RPO for chromium in the trench deep zone. 

• WDOE-SZT-07 and WDOE-DZT-10 exceeded the RPO for nitrate in the trench 
shallow zone and trench deep zone, respectively. The RPDs for nitrate for the other 
10 Ecology splits samples were acceptable. 

Field QA/QC sample results tend to suggest a degree of heterogeneity. Even 
distribution of the contaminants throughout the matrix is not likely to occur in nature and 
is difficult to achieve in prepared standard materials. Difficulty in producing truly 
homogeneous mixtures of soils is well known, and the lack of homogenous samples 
often times results in high RPDs. It is likely that more essentially inert material (e.g., 
larger size rocks or cobble) was present in one sample. As all values for nitrate were 
significantly below the RAGs by a larger amount than the potential heterogeneity in the 
samples, this does not effect the usability of the data. The RPDs for these two samples 
(43.4% and 69.1 %) for strontium-90 are to be expected with the higher residual levels of 
this COC in the deep zone. The 95% upper confidence limit value for strontium-90 in 
the deep zone is acceptable for the intended use of the data. The RPDs for chromium 
were only exceeded in 1 sample (44.1 %), and the other 11 sample RPDs were 
acceptable for chromium. Considering the heterogeneity of the sample, this single RPO 
exceeding the criteria does not effect the useability of the data. 

81.6 SUITABILITY OF DATA 

The conclusion of the DQA 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 COC 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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Surmiary 116-N-1 RESRAD Evaluation of Combined Crib and Trench 
file 116·N·1_RESRAD_Shal low_Zone.RAD 

Dose Conversion Factor (and Related) Parameter Sur,nary 
File: HEAST 2001 Morbidity 

0 ' Current 1 • Parameter 
Menu 1 Parameter Value 1 Oefaul t • Name 
illllliAAliAiliW.AAAAU,JIUXWXJIW,AUAil,m.x11.UA.WlllliUlliUXAXUXUmlmW,ll:OJAUAX;w.uill1AilUXUAXW.UJi 
B-1 Dose conversion factors for inhalation, mremtpCi : 
8· 1 1 Ac-227+0 
8· 1 1 Am-241 
B·1 1 Co-60 
B-1 1 Cs-137+0 
B-1 1 Eu-154 
8· 1 1 Eu-15S 
8·1 1 Ni-63 
B-1 1 Mp-237+0 
8·1 ' Pa-231 
B-1 • Pu-239 
B· 1 ' Pu-240 
B· 1 ' Ra-228+0 
B·1 ' Sr·90+D 
8·1 ' Th-228+0 
B-1 ' Th-229+0 
B-1 ' Th-232 
B· 1 1 U-233 
B· 1 1 U· 235+0 
8· 1 ' U-236 

0·1 1 Dose conversion factors for ingestion, mremtpCi: 
0·1 1 Ac-227+0 
0·1 ' Am-241 
0· 1 ' Co· 60 
0·1 ' Cs ·137+0 
0·1 1 Eu-154 
0· 1 ' Eu·155 
0·1 ' Ni ·63 
0·1 1 Np-237+0 
0·1 1 Pa·231 
0·1 ' Pu-239 
0·1 1 Pu·240 
D-1 ' Ra -228+0 
0· 1 ' Sr-90+0 
D· 1 ' Th·228+D 
D· 1 1 Th· 229+0 
0·1 ' Th-232 
0· 1 ' U· 233 
0· 1 ' U-235+0 
0·1 ' U-236 

D-34 ' Food transfer factors: 
0·34' Ac-227+0 plant/so i l concentration ratio, dimens ionless 
0·34 ' Ac · 227+D beef/llvestock· intake ratio, (pCi/kg)/(pCi/d) 
0·34 ' Ac-227+0 mi lk/livestock-i ntake ratio, (pCi/L)/(pCi/d) 
0 · 34 ' 
0·34 ' Am-241 
0·34 ' Am-241 
0· 34 ' Am-241 

plant/soi l concentration rat io, dimensionless 
beef/livestock·intake ratio, CpCi/kg)/(pCi/d) 
milk/ livestock-intake ratio, (pCi/L)/(pCi/d) 

C-4 

1 6.720E+OO 1 6.720E+OO '0Cf2( 1) 
1 4.440E·01 1 4.440E·01 1 0Cf2( 2) 
1 2.190E ·04 1 2.190E·04 1 DCF2( 3) 
1 3.190E ·OS 1 3.190E·OS ' OCF2( 4) 
1 2.860E·04 1 2.860E·04 ' OCF2( 5) 
1 4,140E·05 1 4.140E·05 '0Cf2( 6) 
1 6.290E·06 1 6.290E·06 ' 0Cf2( 7) 
'5.400E·01 '5.400E·01 'OCF2( 8) 
' 1.280E+OO 1 1.280E+OO ' OCF2( 9) 
' 4.290E· 01 ' 4.290E·01 ' DCF2(10) 
' 4.290E·01 ' 4.290E·01 ' OCF2(1 t) 
' 5.080E·03 ' 5.080E·03 1 OCF2(12) 
1 1.310E· 03 • 1.310E·03' OCF2(13) 
1 3.450E·01 1 3.450E·01 'OCF2(14) 
1 2. 160E+00 1 2. 160E+OO 1 DCF2(15) 
1 1.640E+OO 1 1.640E+OO' DCF2(16) 
1 1.350E · 01 1 1.350E·01 'DCF2(17) 
1 1.230E·01 1 1.230E·01 ' OCF2(18) 
1 1.250E · 01 1 1.250E·01 'OCF2(19) 

' 1.480E ·02 ' 1.480E ·02 ' DCF3( 1) 
1 3.640E·03 1 3.640E·03' OCF3( 2) 
'2.690E·05 1 2.690E·05' DCF3( 3) 
'5 .000E-05' 5.000E·05 1 OCF3( 4) 
' 9.550E·06 1 9.550E·06 ' DCF3( 5) 
' 1.530E·06 ' 1.530E·06 ' 0CF3( 6) 
' 5.nDE-07' 5.TTOE·07 1 OCF3( 7) 
'4.440E·03' 4.440E·03' OCF3( 8) 
1 1.060E·02 ' 1.060E·02 ' 0Cf3( 9) 
'3.540E-03' 3.540E·03' OCF3(10) 
'3.540E·03' 3.540E·03' DCF3(11) 
' 1.440E-03' 1.440E·03' OCF3(12) 
1 1.530E·04' 1.530E-04' DCf3(13) 
' 8.0BOE-04 ' 8.0SOE-04 1 DCf3(14 ) 
1 4.030E·03 • 4.030E·03' DCf3(15) 
'2.730E·03' 2.730E · 03 1 DCf3(16) 
1 2.890E·04 1 2.890E·04 1 DCF3(H) 
' 2 .. 670£·04 1 2.670£-04 ' DCF3(18) 
'2.690E·04 1 2.690E·04' DCF3(19) 

'2.SOOE-03' 2.500E·03' RTF( 1,1) 
'2.000E-05' 2.000E·05 1 RTF( 1,2) 
'2.000E-05' 2.000E· OS' RTF( 1,3) 

' 1.000E-03' 1.000E-03 1 RTF( 2,1) 
1 5.000E· 05' 5.000E·OS' RTF( 2,2) 
' 2.000E· 06' 2.000E-06' RTF( 2,3) 
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Surmary 116-N-1 RESRAO Evaluation of Combined Crib and Trench 
File 116·N-1_RESRAO_Shallow_Zone.RAO 

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

1 Current ' ' Para.meter 
Menu I Parameter Value ' Oefaul t ' Name 
UUXAXAIU.AAUXAAilAAAAAJUilliXXXXXXXXXXUXAAXUAAUAAAWAXXAWAIU.lAillAAAAAAAAAAAIU.lliXXXXAAAXXXXXXUAAXX 
0-34 1 Co-60 plant/soil concentration ratio, dimensionless • 8.000E -02 ' 8.000E-02 1 RTF( 3,1) 
D-34 1 Co-60 beef/I ivestock- intake ratio, (pCi/kg)/(pC i/d) ' 2.000E-02 ' 2.000E-02 ' RTF( 3,2) 
D-34' Co-60 milk/livestock- intake ratio, (pCi/L)/(pCi/d) '2.000E-03' 2.000E-03 1 RTF( 3,3) 
D-34 ' 
D-34 ' 
D-34' 
D-34 ' 
D-34 ' 
D-34 1 

0-34 I 

D-34' 
D-34' 
D-34 1 

D-34' 

Cs-137+0 
Cs-137+0 
Cs-137+0 

Eu-154 
Eu-154 
Eu-154 

Eu-155 
eu-155 
Eu-155 D-34 ' 

D-34' 
D-34' Ni-63 
D-34 1 Ni-63 
D-34 1 Ni-63 
D-34' 
0·34 ' 
D-34 ' 
D-34' 
0·34 1 

0-34 1 

D-34 1 

D-34 ' 
D-34' 
D-34 1 

0-34' 
D· 34 1 

D-34 1 

0-34 1 

D-34' 
0-34' 
0·34' 
D-34' 
D-34' 
0·34' 
D-34' 
0·34' 
0-34' 
D-34 1 

0-34 1 

0-34 1 

D-34 1 

0-34 ' 
0-34 ' 

Np-237+0 
Np-237+0 
Np·237+0 

Pa-231 
Pa·231 
Pa-231 

Pu-239 
Pu-239 
Pu· 239 

Pu-240 
Pu-240 
Pu-240 

Ra-228+0 
Ra-228+0 
Ra-228+0 

sr-90+0 
Sr·90+D 
Sr-90+0 

Th-228+0 
Th-228+0 
Th -228+0 

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

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pC i /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)/CpCi/d) 

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

plant/soil concentration rat i o, 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)/CpCi/d) 
milk/livestock-intake ratio, (pCi/L)/CpCl/d) 

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

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

C-5 

• 4.000E-02' 4.000E· 02' RTF( 4,1) 
1 3.000E·02 1 3.000E-02' RTF( 4,2) 
1 8.000E-03 1 8.000E-03 1 RTF( 4,3) 

'2.500E·03' 2.500E·03' RTF( 5,1) 
1 2.000E·03' 2.000E-03 1 RTF( 5,2) 
• 2.000E·05' 2.000E·05' RTF( 5,3) 

1 2.500E·03' 2.SOOE-03 1 RTF( 6, 1) 
• 2.DOOE-03' 2.000E-03' RTF( 6,2) 
1 2.000E-05' 2.000E· 05' RTF( 6,3) 

' 5.000E·02' 5.000E·02 1 RTF( 7,1) 
1 5.000E-03' 5.000E-03' RTF( 7,2) 
1 2.000E-02 1 2.000E-02 1 RTF{ 7,3) 

1 2.000E-02 1 2.000E-02' RTF( 8, 1) 
'1.000E-03' 1.000E· 03' RTF( 8,2) 
' 5.000E·06' 5.000E-06 1 RTF( 8,3) 

1 1.000E·02 1 1.000E·02 1 RTF( 9,1) 
1 5.000E-03' 5.000E-03 1 RTF( 9,2) 
'5.000E·06' 5.000E-06' RTF{ 9,3) 

1 1.000E· 03 1 1.000E-03 1 RTF(10, 1) 
'1.000E-04' 1.000E-04' RTF(10,2) 
' 1.000E-06' 1.000E-06' Rlf(10,3) 

' 1.000E-03 1 1.000E-03 1 RTF(11,1) 
'1.000E·04' 1.000E-04' RTF(11,2) 
' 1.000E'·06 1 1.000E-06 ' RTF(11,3) 

'4.000E-02' 4.000E·02' RTF(12,1) 
' 1.000E-03 1 1.000E-03' RTF(12,2) 
' 1.000E-03 1 1.000E-03' RTF(12,3) 

'3.000E-01 '3.000E-01 1 RTF(13,1) 
'8.000E-03' 8.000E·03' RTF(13,2) 
' 2.000E-03' 2.000E -03' RTF(13,3) 

' 1.000E·03' 1.000E-03' RTF(14,1) 
1 1.000E-04 1 1.000E-04' RTF(14,2) 
' 5.000E·06' 5.000E-06 1 RTF(14,3) 
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SL11J1111ry 116-N-1 RESRAO Evaluation of Con'bined Cri b and Trench 
File 116·N·1_RESRAO_Shallow_2one.RAO 

Oose Conversion Factor (and Related) Parameter Surmary (cont inued) 
File: HEAST 2001 Morbidity 

0 • Current ' ' Parameter 
Menu' Parameter Value ' Default ' Name 
AAWAJl.lli\i\i\i\JUillll.Ai\i\JiJii\llllllllllJUillllllllllAAllllJUillililiiUllllJ.JUilli\JlllJIJUilllllllli\UllllAlli\llll.liJIJIJIJIJIJIAii.lillllllJUiJIWAJUillllJlllllJ.Wi\i\ll 
0·34 ' Th·229+D plant/soil concentration rat io, dimensionless • 1.000E-03 • 1.000E-03' RTF(15,1) 
0·34 1 Th-229+0 beef/l ivestcx:k· intake ratio, CpC i/kg)/(pC i/d) J 1.000E-04 ' 1.000E·04' RTF(15,2) 
0-34 1 Th-229+0 milk/livestcx:k-intake ratio, CpC i/L)/(pCi/d) ' 5.000E·06' 5.000E-06' RTF(15,3) 
0·34 • 
0·34' Th-232 plant/soil concentration ratio, dimensionless J 1.000E-03' 1.000E-03 ' RTF(16,1) 
0•34 I Th-232 beef/l ivestcx:k·intake ratio, CpCi/kg)/(pC i/d) ' 1.000E-04 ' 1.000E ·04 ' RTFC16,2) 
0•34 l Th-232 milk/l ivestock-intake ratio, CpCi/L)/(pCi/d) 1 5.000E-06 1 5.000E-06' RTF( 16,3) 
D-34 ' 
0·34 'U· 233 plant/soi l concentration ratio, dimensionless ' 2.SOOE-03 • 2.500E·03' RTF(17,1) 
0-34' U-233 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I J.400E•04 J 3.400E·04' RTF( 17,2) 
0· 34 'U-233 mi lk/ livestock-intake ratio, (pCi/L)/(pCi/d) ' 6.000E-04 ' 6.000E-04 ' RTF(17,3) 
0•34 I 

0·34 1 U-235+0 plant/soil concentrat ion ratio, dimensionless • 2.SOOE-03 1 2.SOOE-03 • RTF( 18, 1) 
D-34 'U-235+0 beef/l ivestock- intake ratio, (pCi/kg)/(pCi/d) ' 3.400E· 04 1 3.400E·04' RTF(18,2) 
0· 34 ' U-235+0 mi lk/livestock-intake ratio, (pCi/l)/(pCi/d) 
D-34' 

1 6.000E-04 1 6.000E-04' RTF(18,3) 

D-34 1 U-236 plant/soil concentrat ion ratio, dimensionless ' 2.500E· 03 1 2.SOOE-03' RTF(19, 1) 
0· 34' U-236 beef/livestock· intake ratio, (pCi /1-g)/(pCi/d) 1 3.400E· 04 J 3.400E·04' RTF(19,2) 
D-34' U-236 mi lk/ l ivestock-intake ratio, (pCi/L)/(pCi/d) > 6.000E-04 ' 6.000E·04 1 RTF(19,3) 

o-s ' Bioacc1.111Ulation factors, fresh water, l/kg: 
D-5 ' Ac -227+0 fish ' 1.500E+01 1 1.500E+01 ' BIOFAC( 1, 1) 
0·5 1 Ac-227+0 crustacea and mollusks 1 1. OOOE+03 • 1.000E+03 ' BIOFAC( 1,2) 
0·5 J 

0·5 ' Am-241 fi .sh '3.000E+01 1 3.000E+01 ' BIOFAC( 2, 1) 
o-s I Affl·241 crustacea and mollusks ' 1.000E+03' 1.000E+03 1 BIOFAC( 2,2) 
0·5 J 

0·5 ' Co-60 fish ' 3.000E+02 ' 3.000E-+-02' BIOFAC( 3,1) 
D-5 'Co-60 crustacea and mollusks 1 2.000E+02' 2.000E+02 1 810FAC( 3,2) 
D·S ' 0·5 ' Cs-137+0 f ish ' 2.000E+03 ' 2.000E+03' BIOFAC( 4,1) 
D·5 ' Cs-137+0 crustacea and mollusks ' 1 • OOOE+02 ' 1.000E+02' 810FAC( 4,2) 
0· 5 J 

D-5 'Eu-154 fish • 5.000E+01 1 S.OOOE+01 ' BIOFAC( 5, 1) 
0·5 'Eu-154 crustacea and mollusks • 1.000E+03' 1.000E+03' BIOFAC( 5,2) 
D·S I 

0· 5 ' Eu-155 fish ' 5.000E+01 1 5.000E+01 1 810FAC( 6, 1) 
D-5 • eu-155 crustacea and mollusks 1 1 • OOOE+03 1 1.000E+03 1 810FACC 6,2) 
0·5 J , . 
0· 5 1 Ni -63 fish 1 1. 000E+02 ' 1.000E+02' BIOFAC( 7, 1) 
o-5 1 Ni •63 crustacea and mollusks 1 1 . OOOE+02 • 1.000E+02 ' BIOFAC( 7,2) 
0·5 J 

0·5 ' Np·2.37+D fish 1 3.000E+01 • 3.000E+01 ' BlOFAC( 8, 1) 
0· 5 ' Np-237+0 crustacea and mollusks 1 4.000E+02 • 4.000E+02 1 BlOFAC( 8,2) 
D·S ' 0· 5 ' Pa-231 fish ' 1 .OOOE+01 ' 1.000E+Ol ' BIOFAC( 9,1) 
0-5 1 Pa-231 crustacea and mollusks 1 1. 100E+02 ' 1.100E+02 ' BIOFAC( 9,2) 
0·5 ' 
D·S 1 Pu-239 fish ' 3.000E+01 ' 3.000E+01 ' BIOFAC(10, 1) 
D·S 1 Pu-239 crustacea and mollusks ' 1.000E+02 ' 1.000E+02 ' BIOFAC(10,2) 

C-6 
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Surmary 116-N-1 RESRAD Evaluation of Conbined Crib and Trench 
Fi le 116·N-1_RESRAD_Shal low_Zone.RAD 

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

' Current ' ' Parameter 
Menu' Parameter Value ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAXUlliAlliAAAAAAAAlliAAJUIUXUAAAXXAAAAAAAXAAAlliWAAAAAAAUAAAAAAAAAAAAUXAXAXXXX 
0·5 1 Pu-240 fish ' 3.000E+01 ' 3.000E+01 ' BIOFAC(11, 1) 
0-5 'Pu-240 crustacea and mollusks ' 1.000E+02' 1.000E+02' B10FAC(11,2) 
o-s ' 
o-5 'Ra-228+0 fish 
0-5 'Ra-228+0 crustacea and mollusks 
0-5 ' 
0-5 ' Sr-90+0 
o-5 ' sr-90+0 
0-5 ' 

fish 
crustacea and mollusks 

o-5 • Th-228+0 fish 
0-5 Th -228+0 crustacea and mollusks 
D-5 
o-5 • Th-229+D fish 
D-5 ' Th-229+0 crustacea and mollusks 
o-5 ' 
0-5 ' Th-232 
0-5 ' Th-232 
0-5 ' 
0-5 1 U-233 
0·5 1 U-233 
D-5 ' 
0·5 1 U-235+0 
0-5 'U-235+0 
o-5 ' 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

'5.000E+01 '5.000E+Ol 'BIOFACC12,1) 
1 2.500E+02' 2.500E+02 1 BIOFAC(12,2) 

'6.000E+01 '6.000E+01 'BIOFACC13,1) 
' 1.000E+02' 1.000E+02' BIOFACC13,2) 

' 1.000E+02 1 1.000E+02' BIOFAC(14,1) 
1 5.000E+02' 5.000E+02' BIOFAC(14,2) 

1.000E+02' 1.000E+02 1 BIPFAC(15,1) 
'5.000E+02' 5.000E+02 1 BIOFAC(15,2) 

' 1.000E+02' 1.000E+02' BIOFAC(16,1) 
'5.000E+02' 5.000E+02' BIOFAC(16,2) 

' 1.000E+Ol' 1.000E+01 'BIOFAC(17,1) 
'6.000E+Ol '6.000E+01 'BIOFACC17,2> 

' 1.000E+01' 1.000E+01 'BIOFAC(18,1) 
'6.000E+01 '6.000E+01 'BIOFAC(18,2) 

D-5 'U-236 fish ' 1.000E+01 1 1.000E+01 'BIOFAC(19,1) 
0· 5 'U-236 , crustacea and mollusks '6.000E+01 '6.000E+01 'BIOFAC(19,2) 
I ill fl 1111111111111111111 Ii Iii i 11 l i ff I I I Iii 111111111! 1111 I 111 Ill um 1111 fll I llillfff i lfll!Y!IH I llfl!l!tt 

C-7 
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Sl.fflllllry 116· N·1 RESRAO Evaluation of Corrbined Crib and Trench 
Fi le 116· N· 1_RESRAO_Shal low Zone.RAO 

Site-Specific Parameter SUllllary 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' Used by RESRAD I Parameter 
Menu I Parameter Input ' Default 1 (If different from user ir-.,ut) ' Name 
.Ull.U.U.UU:O.U.UAJIA.UAAAllllA.UllU.U.UXJI.U.U.U.UAl\ll.UJI.UJIU1.AUAAA.Ull.UAAAXAAA.UUJIAAAAAA.UAAJIU.UA.UA.UAU.UA.U.UA.Ull.U.U,m,.uu 
R011 ' Area of contaminated zone (m**2) • 3 . 6D1E+04 ' 1.000E+04 ' ' AREA 
R01 1 ' Thic~ness of contaminated zone Cm) '4.600E+OO' 2.000E+OO' 'THICKO 
R011 ' Length parallel to aquifer flow (m) ' 1.200E+02 ' 1 . 000E+02 ' ' LCZPAQ 
R01 1 ' Basic radiation dose limit Cmrem/yr ) ' 1 .500E+01 • 2 . 500E+01 ' • BROL 
R011 ' Time since placement of material (yr) ' O.OOOE+OO I O.OOOE+OO ' ' Tl 
R011 ' Times for calculations (yr) ' 1.000E+OO' 1.000E+OO' ' T( 2) 
R011 1 Times for calculations (yr) 1 3.000E+OO • 3.000E+OO ' • T( 3) 
R011 ' Times for calculations (yr) 1 7.000E+OO ' 1.000E+01 ' ' T( 4) 
R011 ' Times for calculations (yr) ' 1.200E+01 ' 3.000E+01 ' ' T( 5) 
R011 ' Ti mes for calculations (yr) ' 3,000E+01 • 1.000E+02 ' • T( 6) 
R01 1 • Times for calculations Cyr) ' 1.000E+02 • 3.000E+02 • • T( 7) 
R011 ' Times for calculations (yr) ' 1.460E+02 ' 1.000E+03 • ' TC 8) 
R01 1 ' Times for calculations (yr) ' 3.000E+02 ' 0 . 000E+OO ' > T( 9) 
R011 ' Times for calculations (yr) ' 1 .OOOE+03 ' O.OOOE+OO 1 ' T(10) 

R012 ' 
R012 ' 
R012 ' 
R012 ' 
R012' 
R012 ' 
R012 1 

R012' 

lni tial pr i ncipal radionuclide 
lni tial pr i ncipal radionuclide 
Initial pr i ncipal radionucl ide 
Initial pr i ncipal radionuclide 
Concentrat i on in groundwater 
Concentrat i on in gro.rdwater 
Concentrat i on in groundwater 
Concent rat i on i n grOU'>dwater 

R013 ' Cover depth (m) 

CpC l /g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/L) 
(pC i /l): 
(pC i /l): 
(pC i /L) : 

R013 ' Density of cover material (g/cm**3) 
R013 ' Cover depth erosion rate Cm/yr) 
R013 'Density of contaminated zone (g/cm**3) 
R013' Contaminated zone erosion rate Cm/yr) 
R013 ' Contaminated zone total porosity 
R013' Contaminated zone field capacity 

Am-241 
Co -60 
Cs-137 
Sr-90 
Am- 241 
Co -60 
Cs-137 
Sr · 90 

R013' Contaminated zone hydraulic c<>nO.K:tivity (m/yr) 
R013' Contaminated zone b parameter 
R013' Average al'Y'IU8l wi nd speed Cm/sec) 
R013' Humid i ty in air (g/m**3) 
R013 ' Evapotranspi ration coefficient 
R013' Prec i pitat i on Cm/yr) 
R013 ' Irrigation (m/yr) 
R013 ' Irr i gation mode 
R013 ' Runoff coeff i cient 
R013' Watershed area for nearby stream or pond (m**2) 
R013 'Accuracy for water/soil computations 

R014' Density of saturated zone (g/cm**3) 
R014' Saturated zone total poros i ty 
R014' Saturated zone effect i ve porosity 
R014 ' Saturated zone field capacity 
R014 ' Saturated zone hydraulic conductivity (m/yr) 
R014 ' Saturated zone hydraulic gradient 
R014' Saturated zone b parameter 

' 5.500E·01 ' O. OOOE•OO ' 
' 1 . 210E · 01 'O. OOOE+OO' 
'3.600E · 01 'O. OOOE+OO' 
' 1.800E·01 ' O.OOOE+OO ' 
' not used ' 0. OOOE+OO ' 
• not used I O. OOOE+OO ' 
• not used • O.OOOE+OO ' 
'not used ' D. OOOE+OO' 

' O.OOOE+OO' O. OOOE+OO' 
' not used ' 1 . 500E+OO' 
' not used • 1.000E -03 ' 
1 2.000E+OO' 1.SOOE+OO' 
1 1 .OOOE· 03 ' 1.000E-03 ' 
'3.000E - 01 • 4.000E-01 1 

1 2.SOOE- 01 • 2.000E-01 • 
' 2.500E+02 1 1 . OOOE+01 ' 
' 4.050E+OO 1 5.300E+OO 1 

1 3.400E+OO • 2.000E+OO • 
' not used ' 8 . OOOE+OO ' 
' 9 . 100E·01 ' 5 . 000E-01 ' 
' 1.600E· 01 ' 1.000E+OO ' 
' 7.600E· 01 ' 2.000E-01 ' 
' overhead ' overhead ' 
1 2 . 000E-01 • 2.000E- 01 ' 
1 1.000E+06 ' 1.000E+06 ' 
1 1.000E- 03 ' 1.000E-03 ' 

1 2.000E+OO ' 1.500E+OO ' 
'3.000E - 01 '4.000E-01 ' 
1 2.500E · 01 • 2.000E- 01 • 
' 2.000E-01 ' 2.000E·01 ' 
' S.530E+03 ' 1.000E+02 1 

' 1.250E·03' 2 . 000E-02' 
' not used ' 5.300E+OO • 

C-8 

' S1( 2) 

' S1( 3) 
' S1( 4) 
' S1(13) 
' W1( 2) 
'W1( 3) 
' W1( 4) 
'W1(13) 

' COVERO 
'OENSCV 
' V.CV 
'OENSCZ 
'vcz 
'TPCZ 
' FCCZ 
'HCCZ 
'BCZ 
' WINO 
' HUMI D 
'EVAPTR 
' PRECIP 
'RI 
' !DITCH 
'RUNOFF 
'WAREA 
I EPS 

'OENSAQ 
' TPSZ 
'EPSZ 
I FCSZ 
1 HCSZ 
' HGWT 
' BSZ 
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St.¥11113ry 116·N-1 RESRAO Evaluation of Cooi:>i ned Crib and Trench 
Fi le 116·N·1_RESRAD_Shal low_Zone.RAD 

Si te·Specifie Parameter St.mnary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' ' Used by RESRAD ' Parameter 
Menu I Paremeter Input ' Default 1 (If different from user input) ' Name 
XUXAAUXU4All4XA44XU4iii14X.tJ.WAWAlliAXUUAAXAAAAAAUAA.U.AUUillUAWAAAA4Alli4UAUAllXUXAXlAUllUAUAWAUAAAUAAJllliA 
R014 ' \later hble drop rate (m/yr) ' O.OOOE+OO ' 1.000E·03 ' ' VWT 
R014 ' Well flU1'> intake depth (m below water table) 1 4.600E+OO ' 1.000E+01 1 ' Dll1811T 
R014 1 Hodel: Nondi spersion (ND) or Hass-Balance (HS) ' ND I HD ' MOOEL 
R014 ' Weil puiping rate Cm""'3/yr) ' 2.500E+02 ' 2.500E+02 ' ' UW 

R015 1 Numer of unsaturated zone strata 
R015 ' Unsat . zone 1, thickness (m) 
R015 ' Unsat. zone 1, soil density (g/cm•*3) 
R015 ' unsat. zone 1, total porosity 
R015 ' Unsat. zone ·1, effective porosity 
R015 ' Unsat. zone 1, f ie ld capacity 
R015 ' Unsat. zone 1, soil · specific b perameter 
R015 ' Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 ' Distr ibut ion coefficients for Am·241 
R016 ' Contaminated zone (cm**3/g) 
R016 ' Unsaturated zone 1 (cm .. 3/g) 
R016 ' Saturated zone (cm .. 3/g) 
R016 ' leach rate (!yr) 
R016 ' Solubil ity constant 

R016 ' Distribution coefficients for Co-60 
R016 ' Contaminated zone Ccm**3/g) 
R016 ' Unsaturated zone 1 (cffl*'*3/g) 
R016 ' Saturated zone (cm,..3/g) 
R016 ' leach rate (/yr) 
R016 ' Solubility constant 

R016 ' Distribution coeff icients for Cs· 137 
R016 ' Contaminated zone (cm .. 3/g) 
R016 ' Unsaturated zone 1 (cm**3/g) 
R016 ' Saturated zone Ccm"*3/g) 
R016 ' Leach rate (/yr) 
R016 ' Solubil i ty constant 

R016 ' Dlstributfon coefficients for Sr · 90 
R016 ' Contaminated zone Ccm*"3/g) 
R016 ' Unsaturated zone I (cm"-3/g) 
R016 ' Saturated .zone cw•3tg> 
R0l6 • Leach rate (/y r) 
R016 ' Solubility constant 

R016 ' Distr i but ion coeff i cients for daughter Ac-227 
11016' Cont11111inated .zone cCl11"•3tgl 
R0l6' Unsaturated zone 1 (cm0 3/g) 
R016 ' Saturated zone (cm"*3/g) 
R016 ' Leach rate (/yr) 
R016 l So l ii>i\ lty constant 

) , • 1 
' 1. 790E+01 1 4.000E+OO ' 
' 2.000E+OO ' 1.SOOE+OO ' 
' 3.000E · 01 ' 4.000E · 01 ' 
, 2.sooe-01 • 2.000E-01 ' 
' 2.500E·01 ' 2.000E·01 1 

' 4. 050E+OO ' 5.300E+OO ' 
' 2.500E+02 ' 1.000E+Ot ' 

' 2 . 000E+OZ ' 2.000E+01 ' 
• 2.000E+02 ' 2.000E+01 • 
' 2.000E+02 ' 2.000E+01 ' 
' 0.000E+OO ' O.OOOE+OO ' 
1 O. OOOE+OO ' O.OOOE+OO ' 

' 5.000E+Ol ' t .OOOE+03 ' 
1 5.000E+01 ' 1.000E+03 ' 
' S.OOOE+Ot 1 1 .000E+03 ' 
' 0. OOOE+OO ' O.OOOE+OO ' 
' O.OOOE+OO ' 0.000E+OO 1 

' S.OOOE+01 ' 1.000E+03 1 

• S.OOOE+01 ' 1.000E+03 ' 
' 5.000E+01 ' 1.000E+03 1 

' 0. OOOE+OO ' O.OOOE+OO ' 
' 0. OOOE+OO ' O. OOOE+OO ' 

' 1.500E+01 ' 3 . 000E+01 ' 
' 1. 500E+01 ' 3.000E+Ot ' , 

t.SOOE+01 ' 3.000E+01 ' 
' 0 . 000E+OO 1 O.OOOE+OO 1 

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

• 2.000E+01 ' 2.000E+01 ' 
.I 2.000E+Ol 1 2 . OOOE+Ot • 
' 2.000E+01 ' 2 .000E+01 ' 
• o.oooe+oo , O. OOOE+OO 1 

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

C-9 

4 . 341E· 05 
not used 

1.733E·04 
not used 

1.733E· 04 
not used 

S.743E·04 
not used 

4.316E -04 
not used 

I NS 
' H(1) 
1 OENSUZ(1) 
' TPUZ(1) 
' EPUZ( 1) 
' FCUZ(l) 
' BUZ(1) 
' HCUZ(1) 

' OCNUCC( 2) 
' OCNUCU( 2, 1) 
' OCNUCS( 2) 
' ALEACH( 2) 
' SOLUBK( 2) 

' OCNUCC( 3) 
' OCNUC\J( 3 , 1) 
' OCNUCS( 3) 
' ALEACH( 3) 
' SOLU81C( 3) 

' DCNUCC( 4) 
' OCNUCU( 4, 1) 
' DCNUCS( 4) 
' AlEACH( 4) 
' SOLUBIC( 4) 

' OCNUCC( 13) 
' OCNUCIJ(13, 1) 
.• DCNUCS(13) 
' AL EACH( 13) 
' SOLU8K(13) 

' DCNUCC( 1) 
' DCNUCIJ( 1 , 1 ) 
' DCNUCS( 1) 
' ALl:ACH( 1) 
' SOLUBIC( 1) 
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Sunnary 116·N·1 RESRAD Evaluation of Coot>ined Crib and Trench 
Fi le 116·N· 1_RESRAD_Shal low Zone.RAO 

Site-Specific Parameter SUITl'll8ry (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' ' Used by RESRAO ' Parameter 
Menu ' Para,neter . Input ' Oefaul t 1 ( If different from user input) ' Name 
liiAAJiAAllAAlllUUllUJI.UJIJIJIWWJIUAUUiiiilliiUJIUJIUJIJIJiUJiAAliiiAJiAAlillAJillliiliiiiilliiiiiiAiiAJilliililliiAAJiiiiiiiiillAAAAAUAAAAAJIXUAAlAJiJIUUXUllll 
R016 ' Distribution coefficients for daughter Eu-154 1 

R016 ' contaminated zone <cm'"'3/g) 1 2 .OOOE+02 • -1.000E+OO 1 

R016' Unsaturated zone 1 (cm1'*3/g) 1 2.000E+02 '·1.000E+OO 1 

R016 ' Saturated zone (cm1'*3/9) ' 2.000E+02 1 •1 .OOOE+OO 1 

R016 1 Leach rate (/yr) 1 O.OOOE+OO I O.OOOE+OO 1 

R016 ' Solubi I ity constant ' O.OOOE+OO • O.OOOE+OO 1 

R016 1 

R016 1 

R016 1 

R016 • 
R016 • 
R016 1 

R016 1 

R016 1 

R016 1 

R016 • 
R016 • 
R016 1 

R016 1 

R016' 
R016 I 

R016 1 

R016 1 

R016 ' 

R016 ' 
R016 • 
R016 • 
R016 1 

R016 1 

R016 • 

R016 • 
R016' 
R016 1 

R016 • 
R016 1 

R016 ' 

R016 1 

R016 1 

R016 1 

R016 1 

R016 • 
R016 • 

Distribution coefficients for daughter Eu-155 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm"*3/g) 
Saturated zone (cm•*3/9) 
Leach rate (/yr) 
Solubi I ity constant 

Distr i bution coefficients for daughter Ni-63 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Np-237 
Contaminated zone (cm .. 3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubi Ii ty constant 

Distribution coefficients for daughter Pa-231 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cnl"*3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Pu-239 
Contaminated zone (cm**:S/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Pu-240 
Contaminated zone (cm**:S/g) 
Unsaturated ?one 1 (cm**3/g) 
Saturated zone (cnl"*3/g) 
Leach rate C/yr) 
Solubi I i ty constant 

' 2.000E+02 1 ·1 .OOOE+OO 1 

1 2.000E+02 1 ·1.000E+OO ' 
• 2.000E+02 '·1.000E+OO 1 

1 O.OOOE+OO I O.OOOE+OO 1 

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

' 3.000E+OI ' 
' 3.000E+OI ' 
' 3.000E+01 • 
• O.OOOE+OO ' 
• O.OOOE+OO ' 

1.000E+03 ' 
1.000E+03 1 

1.000E+03 • 
O.OOOE+OO 1 

O.OOOE+OO 1 

'· 1 .OOOE+OO '·1 .OOOE+OO ' 
'· 1. OOOE+OO 1 • 1. OOOE+OO • 
1 • 1 . OOOE+OO 1 • 1 . OOOE+OO 1 

I O.OOOE+OO I O.OOOE+OO l 

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

1 5.000E+OI 1 5.000E+01 ' 
1 5.000E+01 1 5.000E+OI 1 

1 5.000E+01 1 5.000E+01 ' 
, O.DOOE+OO I O.OOOE+OO I 

1 0. OOOE +00 ' 0. OOOE+OO ' 

• 2.000E+02 1 2.000E+03 ' 
1 2. OOOE+02 ' 2. 000E+03 ' 
' 2.000E+02 1 .2.000E+03 1 

' O.OOOE+OO I O.OOOE+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 

' 2.000E+02 ' 
' 2.000E+02 ' 
' 2.000E+02 • 
' 0.000E+OO 1 

' O.OOOE+OO ' 

C-10 

2. 000E+03 ' 
2.000E+03 ' 
2.000E+O:S ' 
D.OOOE+OO ' 
O.OOOE+OO ' 

4.341E · 05 
not used 

4.341E·05 
not used 

2.884E·04 
not used 

2.574E+02 
2.574E+02 
2.574£+02 
3.373E · 05 
not used 

1.733E·04 
not used 

4.341E·05 
not used 

4.341E·05 
not used 

' DCNUCC( 5) 
' OCNUCU( 5, 1) 
' OCNUCS( 5) 
1 ALEACH( 5) 
1 SOLUBIC( 5) 

'OCN\JCC( 6) 
' DCNUCU( 6, 1) 
'OCNUCS( 6) 
' ALEACH( 6) 
1 SOLUBI(( 6) 

' DCNUCC( 
' DCNUCU( 
1 DCNUCS( 
'ALEACH( 
' SOLUBK( 

7) 
7, 1) 
7) 
7) 
7) 

1 DCHUCC( 8) 
' DCNUCU( 8, 1) 
1 DCNUCS( 8) 
' ALEACH( 8) 
1 SOLUBK( 8) 

' OCNUCC( 9) 
1 DCNUCU( 9, 1) 
'OCNUCS( 9) 
• ALEACH( 9) 
' SOLUBIC( 9) 

• OCNUCC( 10) 
> DCNUCU( 10, 1) 
' OCNUCS(10) 
' ALEACH(10) 
' SOLUBK(10) 

'DCNUCCC11) 
1 DCNUCU(11, 1) 
' DCNUCS(11) 
' ALEACH( 11) 
'SOLUBK(11) 
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S1.1111111ry 116·N·1 RESR.AD Evaluation of Coot>ioed Crib and Trench 
Fi le 116·N·1_RESRAO_Shallow_Zone.RAO 

Site- Specific Parameter Surmary (continued) 
' User ' ' Used by RESRAD • Parameter 

MO?nu I Parameter Input I Default 1 (If different from user Input) 1 Name 
llllUAllllll.UllllAUUlllUWJ.WllUUJ.J.llJ.UJ.WllUJ.lllllUAlllllJlllli.UUAAUAWllll.lllllAlllUAA.U.llllllWllllllllllllllllllXWAllUUl.UWllll 
R016 ' Distribut ion coefficients for daughter Ra ·228 
R016 1 Contaminated zone (cm**3/g) 
R016 • Unsaturated zone 1 (cm**3/g) 
R016 • Saturated zone (cm**3/g) 
R016 ' leach rate (/yr) 
R016 • Solubil i ty constant 

R016 • Distribution coefficients for daughter Th- 228 
R016 • Contaminated zone (cm**3/g) 
R016 • Unsaturated zone 1 (csn"*3/g) 
R016 • Saturated zone (cm**3/g) 
R016 1 Leach rate (!yr) 
R016 • Soh.t>i l i ty constant 

R016 ' 
R016 • 
R016 ' 
R016 1 

R016 1 

R016 1 

R016' 
R016 1 

R016 ' 
R016 ' 
R016 1 

R016 ' 

R016 ' 
R016 l 

R016 ' 
R016' 
R016 ' 
R016 1 

R016 ' 
R016 1 

R016 1 

R016 ' 
R016 1 

R016 1 

R016 • 
R016' 
R016 ' 
R016 ' 
R016 1 

R016 ' 

Distribution coeff i cients for daughter Th · 229 
Contaminated zone <cm .. 3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm*"3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Th -232 
Contaminated zone (cm.,..3/g) 
Unsaturated zone 1 (cn,W*3/g) 
Saturated zone (cm**3/g) 
Leach rate C/yr) 
Solubi li ty constant 

Distribution coefficients for daughter U-233 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm""3/g) 
Leach rate (/yr) 
Solubi lity constant 

Distribution coefficients for daughter U·235 
Contaminated zone (cm"*3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone <cm""3/g) 
Leach rate (/yr) 
Solubi lfty constant 

Distribution coefficients for daughter U·236 
Contaminated zone (cm"":S/g) 
Unsaturated zone 1 (an"*3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

R017 1 Inhalation rate (m**3/yr) 

1 7 .000E+01 ' 7.000E+01 ' 
• 7.000E+Ol • 7.000E+01 1 

' 7 .000E+Ol 1 7.000E+01 • 
1 O.OOOE+OO ' O.OOOE+OO ' 
1 D.OOOE+OO ' O.OOOE+OO ' 

1 6 . 000E+04 ' 6.000E+04 1 

' 6.000E+04 ' 6.000E+04 1 

• 6.000E+04 1 6.000E+04 1 

' O. OOOE+OO ' o.oooe+OO I 

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

1 2. 000E+02 1 6.000E+04 1 

1 2 . 000E+02 1 6.000E+04 1 

• 2 . 000E+02 1 6.000E+04 1 

1 0. OOOE+OO 1 0. OOOE+OO 1 

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

1 6. OOOE+04 1 

1 6. OOOE+04 ' 
1 6 . OOOE+04 1 

• O. OOOE+OO 1 

I O.OOOE+OO l 

• 2.000E+OO 1 

' 2.000E+OO 1 

1 2 . 000E+OO ' 
• O.OOOE+OO ' 
l O. OOOE+OO l 

6. 000E+04 I 

6.000E+04 1 

6 . 000E+04 1 

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

5.000E+01 1 

5.000E+01 ' 
5 . OOOE+Ol 1 

O.OOOE+OO l 

O. OOOE+OO 1 

1 5 . 000E+01 I 5. 000E+01 1 

' 5 . 000E+01 • 5 .OOOE+01 • 
1 5 . 000E+01 • 5.000E+Ol • 
l O.OOOE+OO J O.OOOE+OO l 

• O. OOOE+OO I O.OOOE+OO ' 

1 5. 000E+01 1 5 .OOOE+01 ' 
1 5. 000E+01 1 5.000E+01 1 

' 5 .OOOE+01 1 5 .OOOE+01 1 

• O. OOOE+OO • 0.000E+OO • 
' O.OOOE+OO I O.OOOE+OO 1 

' 8 .400E+03 1 8.400E+03 1 

C-11 

1.239E· 04 
not used 

1.4481:-07 
not used 

4 .341E·05 
not used 

1.448E·07 
not used 

4.088E·03 
not used 

1. 733E·04 
not used 

1. 733E·04 
not used 

' DCNUCC(12> 
1 DCNUCU(12, 1) 
1 DCIIUCS(12) 
' ALEACH(12) 
1 SCLU8K(12) 

' DCHUCC(14) 
1 DCNUCU(14, 1) 
1 OCNUCS(14) 
' ALEACH(14) 
1 SOLUBK( 14) 

1 DCNUCC( 15) 
' DCNUCU( 15, 1) 
' DCNUCS( 15) 
1 ALEACH(15) 
' SCLUBK( 15) 

' DCNUCC(16) 
' DCNUCU( 16, 1) 
' DCNUCS( 16) 
' ALEACH(16) 
' SOLUBK( 16) 

1 OCNUCC ( 17) 
DCNUCU(17, 1) 
DCNUCS(17) 

1 AL EACH( 17) 
' SCLUBK(17) 

1 OCNUCC(18) 
• OCNUCU( 18, 1} 
1 DCNUCS(18) 
• ALEACH(18) 
• SCLUBK( 18) 

' DCNUCC( 19) 
'DCNUCU(19,1) 
' DCNUCS( 19) 
1 ALEACH( 19) 
• SOLUBI(( 19) 

1 INHALR 
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SU111111ry : 116· N· l RESRAD Evaluat i on of Coni)ined Crib and Trench 
File 116·N·1_RESRM>_Shal l ow_Zone.RAO 

Site·Specific Parameter Surmary (cont inued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' • Used by RESRM> ' Parameter 
Menu ' Parameter ' Input ' Default I Cl f different fr0111 1Aer Input) ' Name 
AAUAAAUUA.AAAAAAAAAAAA.UllAXllAUXUU.l.UAX.OllU,Ull,U.OA,U,U,IIAXAUillXAlliAil,.,UAAWXUlXUUAUll.UUUll:o;wm.uu~,0,,0,,-l{X,UJi 
R017 1 Mass load i ng for inha lat i on (g/m0 3) ' 1.000E· 04 ' 1 .OOOE · 04 • • MLIHH 
R017 1 Exposure duration 1 3 . 000E+01 ' 3. 000E•Ol ' • ED 
R017 .' Sh ield ing factor, inhalat i on 1 4 . 000E-01 1 4.000E-01 1 • SHF3 
R017' Sh ie ld i ng factor, external 9a1111111 ' 7 .000E· 01 • 7.000E·01 • • SHF1 
R017 ' Fraction of t ime spent indoors ' 5 .000E·01 • S.OOOE·01 • • FINO 
R017 ' Fraction of t ime spent outdoor s (on site) ' 2 .500E· 01 • 2 . 500E· 01 • • FOTD 
R017' Shape factor f\ ag, external gamna ' 1.000E+OO ' 1.000E+OO • >O shows circular AREA. • FS 
R017 • Radii of shape factor array (used i f FS = -1) : 
R017 • outer amular radi us (m), r ing 1: 
R017 • outer annular rad ius (111), r ing 2: 
R017 ' OUter amular rad ius Cm), r ing 3: 
R017 ' outer annular rad ius (m), ring 4: 
R017 • OUte r amular rad ius (111), ring 5: 
R017 • OUter amular rad ius (m), ring 6: 
R017 ' Outer annular radius (Ill), ring 7: 
R017 ' outer annular radius (m), ring 8: 
R017 • outer amular radi us Cm), ring 9: 
R017 • Outer annular radius (m), ring 10: 
R017 • outer annu lar radi us (111) , ring 11: 
R017 ' outer annular radius Cm), ring 12: 

R017 ' Fract ions of amular areas wi th in AREA: 
R017 1 Ring 1 
R017 ' Ring 2 
R017 ' Ring 3 
R017 ' Ring 4 
R017 ' Ring 5 
R017 ' Ring 6 
R017 ' Ring 7 
R017 ' Ring 8 
R017 I Ring 9 
R017 ' Ring 10 
R017 ' Ring 11 
R017 1 Ring 12 

• not U$ed 
' not used 
• not used 
' not used 
' not used 
' not used 
' not used 
• not used 
' not used 
• not used 
' not used 
' not used 

' not used 
1 not used 
• not used 
' not used 
' not used 
' not used 
' l'\Ot used 
' not used 
• l'\Ot used 
' not used 
' not used 

1 5 . OOOE+01 • 
' 7 .071E+01 ' 
, O.OOOE+OO I 

' O.OOOE+OO ' 
' O.OOOE+OO • 
' 0. OOOE+OO ' 
• 0. OOOE+OO ' 
' O. OOOE+OO ' 
' O. OOOE+OO ' 
• O.OOOE+OO -, 
' O.OOOE+OO ' 
' O.OOOE+OO ' 

' 1.000E+OO ' 
' 2 . 732E·01 ' 
' O.OOOE+OO ' 
' O.OOOE+OO • 
' O.OOOE+OO 1 

1 O.OOOE+OO ' 
• 0 . OOOE•OO • 
' O. OOOE+OO 1 

' O.OOOE+OO ' 
' 0. OOOE•OO ' 
' 0. OOOE+OO ' 

' l'\Ot used · ' O.OOOE+OO ' 

R018 1 Frui ts, vegetables and gra in cons~tiQO (leg/yr) • 1.600E+02 ' 1.600E+02 ' 
R018 ' Leafy vegetable consU!1)t i on (kg/Yr) • 1.400E+01 ' 1.400Et01 1 

R018 ' Milk cons~tion (l/yr) 1 9.200E+01 ' 9 . 200E+01 ' 
R018 ' Meat and poul t ry COOSU!1)t i on (kg/yr) ' 6 . 300E+01 ' 6.300E+01 ' 
R018 ' f ish cons~t ion (ltg/yr ) 1 5 .400E+OO • 5.400E+OO 1 

R018 I Other seafood cons1i1ption (kg/yr ) • 9.000E·Ol 1 9.000E -01 ' 
R018 ' Soil i nges t ion rate (g/yr) ' 3 .650E+01 ' 3.650E+01 ' 
R018 ' Orinld ng water inta ke ( l /yr) ' 7.300E+02 ' 5 .100E+02 ' 
R018 ' Contamination fract i on of dr i nking water ' 1. OOOE+OO ' 1.000E+OO ' 
R018 ' Contami nat i on fract ion of househol d water ' not used 

, 1.000E+OO 1 

R018 ' Contami nat ion fract ion of livestock water • 1.000E+OO ' 1.000E+OO ' 
R018 ' Contaminat i on fract ion of i rr i gation water • 1 .OOOE+OO ' 1.000E+OO ' 
R018 ' Contami nat i on fraction of aquatic food ' 5.000E·Ol ' 5. 000E·Ol 1 

R018 ' Contami nat i on fract i on of plant food ,., ,., 
R018 ' Contamination fract i on of meat ,., ,., 

C-12 

O. SOOE+OO 
0.100E+01 

' RAD_SHAPE( 1) 
' RAD SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4} 
' RAD- SHAPE( 5) 
' RAD _SHAPE( 6) 
• RAD-SHAPE( 7) 

' RAD-SHAPE( 8) 
' RAD:SHAPE( 9) 
• RAD SHAPE( 10) 
' RAD _SHAPE( 11) 
' RAD:SHAPE(12) 

' FRACA( 1) 
' fRACA( 2) 
' FRACAC 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRACA( 6) 
' FRACA( 7) 
' FRACA( 8) 
' FRACA( 9) 
' FRACA(10) 
' FRACA(11) 
' FRACA(12) 

1 DIET(1) 
' DIETC2) 
' DIET(3) 
' DIET(4) 
' DIETC5) 
' DIET(6) 
' SOI L 
' 0111 
' FOIi 
' FHHII 
' FLII 
I FIR\I 
' FR9 
' FPLANT 
1 fME.AT 
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Scmnary 116- N- 1 RESRAD Evaluation of COl!t) i ned Crib and Trench 
Fi le 116 - N· 1 RESRAO_Shal low_Zone.RAD 

Site- Spec i fic Parameter Sum,ary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O • User 1 1 Used by RESRAD I Parameter 
Menu• Parameter Input ' Defau l t 1 (If different from user input) ' Name 
liAlili.U.UliliAl\AAAlAUiiiiiiiillMiiiiAliiiAAX.Uli.U.U.UU.lUliUliAllllAAllliAliliAMAliUliiiAiiliAAAliUAAUliUUUllllUXU.UUMliWAAAUU.U.Um,AliAA 
R018 1 Contamination fraction of milk ' - 1 ' - 1 0 . 100E+01 ' FMILK 

R019 ' Livestock fodder intake for meat (kg/day) 
R019 ' Livestock fodder intake for mi lk (kg/day) 
R019 ' Li vestock water intake for meat CL/day) 
R019 • Li vestock water intake for mi lie CL/ day) 
R019 ' livestock soil i ntake (kg/day) 
R019' Mus l oading for folia r deposit ion (g/m"*3) 
R019 • Depth of soi I mixing layer (m) 
R019 1 Depth of roots (m) 
R019 ' Drink i ng water fraction from gr ound water 
R019 ' Household water fract ion from grOU"ld water 
R019 ' livestock water fract ion from ground water 
R019 ' Ir r igation fract ion f r om ground water 

R198 1 Wet wei ght crop yie ld for Non- Leafy (kg/m0 2) 
R198 ' Wet weight crop yield for leafy (kg/m"*2) 
R198 ' Wet we i ght crop y ield for fodder (kg/m**2) 
R198 1 Growing Season for Non-Leafy (years) 
R198 • Growing Season for Leafy (years) 
R19S ' Growing Season for Fodder (years) 
R198 1 Trans l ocation Factor for Non- Leafy 
R198 ' Trans l ocation Factor for Leafy 
R198 ' Trans l ocation Factor for Fodder 
R198 ' Ory Foliar Interception Fraction for Non-Leafy 
R198' Dry Foliar Intercept i on Fr action for Leafy 
R198 • Dry Foliar Interception Fraction for Fodder 
R198 1 Wet Foliar Intercept i on Fract i on for Non- Leafy 
R198 • Wet Foliar Interception Fr act i on for Leafy 
R198 • Wet Foliar Intercept ion Fract i on for Fodder 
R198 1 Weathering Removal Constant for Vegetat i on 

C14 • C· 12 concentration i n water (g/cm""*3) 
C14 ' C· 12 concentrat i on In contami nated soil (g/g) 
C14 ' Fraction of vegetation carbon f r 0111 soil 
C14 ' Fraction of vegetation car bon f r 0111 air 
C14 ' C- 14 evasion layer thickness i n soil (ml 
C14 C-14 evas ion flux rate from soil ( 1/sec) 
C14 C-12 evasion flux rate f r om so il (1/sec) 
C14 I Fraction of grain in beef cattle feed 
C14 I Fraction of gra i n in mi lk cow feed 
C14 ' DCF correct i on factor for gaseous forms of C14 

' 6.800E• 01 ' 6.800E+01 ' 
' S .500E+01 ' 5 . 500E+01 ' 
' 5.000E+01 ' 5 . 000E+01 ' 
' 1.600E+02 1 1 . 600E+02 ' 
' 5 . 000E-01 1 5 . 000E-01 ' 
' 1. 000E-04 1 1.000E -04 ' 
' 1.SOOE -01 ' 1.SOOE -01 ' 
' 9 . 000E- 01 1 9 .000E · 01 ' 
' 1. OOOE+OO ' 1. OOOE+OO ' 
• not used ' 1 • OOOE +00 • 
' 1 • OOOE+OO ' 1 . OOOE+OD 1 

' 1 • OOOE+OO ' 1 • OOOE +00 ' 

' 7.000E- 01 ' 7. 000E-01 ' 
1 1.500E+OO' 1 . SOOE+OO' 
' 1. 100E+OO ' 1.100E+OO • 
' 1.700E· 01 1 1 . 700E · 01 ' 
' 2.SOOE- 01 ' 2.SOOE-01 ' 
' 8.000E- 02 ' 8 .000€ -02 ' 
' 1.000E-01 ' 1 . 000E -01 ' 
' 1. OOOE+OO 1 1 • OOOE +00 ' 
' 1.000E+OO ' 1.000€+00 ' 
• 2 . sooe - 01 • 2. sooe- 01 , 
, 2. sooe- 01 , 2. sooe-01 , 
1 2.500E - 01 1 2. SOOE - 01 ' 
• 2. SOOE -01 ' 2. SOOE -01 ' 
1 2.500E · 01 • 2 .SOOE -01 ' 
' 2.SOOE-01 1 2 .SOOE -01 ' 
' 2.000E+01 ' 2. 000E+01 ' 

' not ased 1 2.000E -05 1 

' not used ' 3.000E-02 ' 
I not used ' 2.000E -02 ' 
' not used ' 9.800E · 01 ' 
• not used ' 3.000E-01 1 

I not used ' 7.000E -07 ' 
l not used • 1 . 000E - 10 • 
' not used ' 8 . 000E-01 • 
• not used ' 2.000E -01 ' 
' not used 1 8 . 894E+01 ' 

STOR ' 
STOR ' 
STOR ' 
STOR 1 

STOR ' 
STOR ' 
STOR ' 

Storage times of cont aminated foodstuffs (days) : 1 

Frui ts, non-leafy vegetables , and grai n ' 1.400E+01 • 1.400E+01 ' 
l eafy vege tables • 1. OOOE+OO ' 1.000E+OO ' 
Milk ' 1.000E+OO 1 1.000E+OO ' 
Meat and poultry 1 2.000E+01 ' 2.000E+01 ' 
Fi sh ' 7 . 000E+OO ' 7.000E+OO 1 

Crustacea and mollus ks • 7.000E+OO ' 7.000E+OO ' 

C-1 3 

' LFI5 
' lfl6 
' l\115 
' l\116 
I LSI 
1 MLFD 
' OM 
' OROOT 
' FGlon\l 
' FGIJHH 
' FG\11.11 
I FGIIIR 

' YV(1) 
' YV(2) 
1 YV(3) 
' TE(1) 
' TE(2) 
' TEC3) 
' TIV(1) 
' TIV(2) 
' TIV(3) 
1 RDRY(1) 
1 RDRY(2) 
' RDRY(3) 
' RIIET(1) 
' RIIETC2l 
1 R\IET(3) 
I WLAM 

' C1MR 
' C12CZ 
1 CSOI L 
' CAIR 
'DMC 
'EVSN 
1 REVSN 
' AVFG4 
' AVFG5 
' C02F 

' STOR T(1) 
' STOR- T(2) 
' STOR-T(3) 
' STOR- T(4) 
' STOR-T(S) 
' STOR)C6) 
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S1.m11ary 116·N·1 RESRAD Evaluation of Coobined Cr ib and Trench 
File 116·N· 1_RESRAD_Shallow_Zone.RAO 

Site-Specific Parameter SU11Mry (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 1 User 1 1 Used by RESRAO I Parameter 
M~ ' Parameter Input • Default • (If different from user input> • Name 
.UAAAA.UA.UW.UW . .Ul.UUUXXXXXX.UXXXlA.UX.UUX:UAXXXXUAUXXXUAXAXlXUlWAXWU.UU.UUUllliXUiilllXXlXlliAAXAll.UUXlXXl 
STOR ' Weil water 1 1.000E+OO 1 1 .OOOE+OO • • STOR T(7) 
STOii ' Surface water ' 1.000E+OO ' 1.000E+OO ' ' STOR-T(8) 
STOR I Livestock fodder ' 4.500E+01 ' 4.SOOE+Ol ' • STOR)<9) 

R021 ' Thickness of building foundation <m> ' not used 1 1.SOOE-01 1 ' FLOOR1 
R021 ' Sulk density of building foundation (g/cm.,,.3) • not used ' 2.400E+OO ' ' OENSFL 
R021 ' Total porosity of the cover mater i a I ' not used ' 4.000E-01 ' ' TPCV 
R021 • Total porosity of the building foundation • not used • 1 .OOOE- 01 • I TPFL 
R021 ' Volumetric water content of the cover material ' not used ' 5.000E·02 ' ' PH20CV 
R021 ' Volunetric water content of the foundation ' not used 1 3.000E-02 • ' PH20FL 
R021 • Di ffusfon coefficient for radon gas (m/sec): 
R021 ' in cover material I not used • 2.000E-06 ' 1 OIFCV 
R021 ' In foundation material I not used ' 3.000E-07 • I DIFFL 
R021 ' in contaminated zone soi l • not used ' 2.000E·06 ' 'OIFCZ 
R021 • Radon vertical dimension of mixing (m) ' not used ' 2.000E+OO 1 J HMIX 
R021 • Average building air exchange rate ( 1/hr) ' not used I 5.000£•01 J ' REXG 
R021 ' Height of the building ( room) (ml 1 not used ' 2.500E+OO ' ' HRM 
R021 ' Building inter ior area factor 1 not used I O.OOOE+OO I ' FAI 
R021 ' BuHding oopth below ground surface (ml ' not used '· 1.000E+OO ' ' DMFL 
R021 • Emanating power of Rn·222 gas ' not used 1 2.500E ·01 ' ' EMANA(1) 
R021 ' Emanating power of Rn-220 gas ' not used 1 1.500E·01 ' ' EMANA(2) 

TITL • NIJl!t>er of graphical time points 64 • NPTS 
TITL • Maximo..m nurl:ler of integration points for dose S • LYMAX 
TITL • Maxi111.111 nuitser of integration points for risk 17 • ICYMAX 
11111111111111111111 !II lll lllll II 111111 l l Ii I 111 I Ill l I I IIII 111111I111111111111111[1111 I Ill I Ill I I I I Ill I II Ii ll I I I Ill l ! I 1111 ! ! 11 ! 111 

Surmary of Pathway Selections 

Pathway User Selection 
U.Ul.U.UUlllll.lUl.UXlUUUW.UUllll.UJ.llAAUll 

1 •• external ganrna active 
2 •• inhalation (w/o radon)' active 
3 •• plant ingestion active 
4 •• ,neat i ngestion active 
5 •• millc ingestion active 
6 •• acp.Jatlc foods active 
7 •• drinking water active 
8 •• soit ingestion active 
9 • • radon suppr~ssed 
Find peak pathway doses active 

11111111111111I1111111 I I II I I Ill I II Ill I I I I II I!! I!!! I 

C-14 
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1RESRAD, Version 6.30 T« Limit= 0.5 year 02/23/2006 12:48 Page 
Slll'lllary 116-N-1 Combined Crib and Trench Deep Zone RESRAD Evaluation 
File 116-N-1_RESRAD_Deep_Zone.RAO 

Table of Contents 
AAillAAAAAAAAAAAA 

Part I: Mixture Suns and Single Radionuclide Guidelines 
ii iii iii iii i Ill fl tl 111 II 111 If l l f ff l Ill II l ll l l 11 f 1l f lfl I 

Dose Conversion Factor (and Related) Parameter Sunmary ... 2 
Site-Specific Parameter Sunmary .....••.••.•..•..••• •..... 6 
S1.11111ary of Pathway Selections • • • • • • • • • • • • . • • . • • • • • • • • • . . • 13 
Contaminated Zone and Total Dose Sunnary •...•..•....••... 14 
Total Dose Corrponents 

Time = O.OOOE+OO • • • • • • • • • . • • • . • • . . . . . . . . . . . . . . • . . . . . 16 
Time ::: 1.000E+OO • • • • • • • • • . • . . • • . • . . . . . . . . . . . . . . • • . • • 17 
Time = 3.000E+OO ...... ... ... • .. • •• ••• • •• • •• . .. . • .. • • 18 
Time= 7.000E+OO •••••••••••••••••••••••••••••••••••• 19 
Time = 1.200E+01 • .. • • • • • • • • • • .. • .. • • .. .. • • • . . . • • • • . . 20 
Time = 3.000E+01 • • • • • • . • • • • • • . • . • • • .. • • • • • • . • . . • . . . . 21 
Time = 1.000E+02 • • • • • • • • • • • • • . • . • • • • • • • . • • • . • . . • • . . . 22 
Time= 1.460E+02 • ••.••.• .. .. •• •• • •• •••• ••• •••• ••••••• 23 
Time = 3.000E+02 • . • • . . . . . . . . . . . . . . • • • . • • • • • • . • . . • . • • 24 
Time "' 1.000E+03 • • • • • • • . . • .. • . • .. . • • • • • .. • .. • • • • • • • • 25 

Dose/Source Ratios Sunmed Over All Pathways ..•........... 26 
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1RESRAD, Version 6.30 T« Limit= 0.5 year 02/23/2006 12:48 Page 2 
SlJTll\ary 116-N-1 Cont>ined Crib and Trench Deep Zone RESRAO Evaluation 
File 116-N· 1_RESRAD_Oeep_Zone.RAD 

Dose Conversion Factor (and Related) Parameter SU!lllary 
File: HEAST 2001 Morbidity 

0 1 Current 1 ' Parameter 
Menu' Parameter Value • Default • Name 
AAAAl\A.O.llllllAllllllllAAJIAllAAAAllAl\l\iillAAiillllllllAAAJIAlll\JIAllllAAAJIO,AWAllAAAAlll\AUlll\llJIAAAXJIAAlllliiiiiil\llAJlllAAAAAAAUAXJIJIAJI 
B·1 'Dose conversion factors for inhalation, mrem/pCi: 
B·1 ' Ac-227+0 
8·1 'Am-241 
8·1 ' Co-60 
8-1 ' Cs-137+0 
B-1 ' Eu·154 
8·1 ' Eu-155 
8·1 ' H·3 
8·1 ' Ni·63 
8·1 ' Np-237+0 
8·1 ' Pa-231 
8·1 ' Pu-239 
8· 1 ' Pu-240 
8·1 ' Ra-228+0 
8·1 ' Sr·90+D ' 
8·1 ' Th-228+0 
8·1 1 Th-2.29+0 
8·1 ' Th-232 
8·1 ' U-2.33 
8·1 ' U-235+0 
8·1 1 U-236 

0-1 'Dose conversion factors for ingestion, mrem/pCi: 
0·1 ' Ac-227+0 
0·1 ' Am-241 
0-1 ' Co-60 
D-1 ' Cs-137+0 
0·1 ' Eu-154 
0·1 ' Eu-155 
0·1 ' H·3 
0·1 'Ni·63 
0-1 1 Np-237+0 
D-1 ' Pa-231 
o-1 1 Pu-239 
0·1 ' Pu-240 
D· 1 ' Ra-228+0 
0·1 ' Sr-90+0 
0· 1 ' Th·228+0 
0·1 ' Th-229+0 
0·1 ' Th·232 
0·1 ' U-233 
0·1 ' U-235+0 
0·1 ' U-236 

0·34' Food transfer factors: 
0-34 • Ac-227+0 plant/soil concentration ratio, dimensionless 
o-34 1 Ac-227+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
0·34 • Ac-227+0 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 
0·34' 

C-18 

1 6.720E+OO 1 6.720E+OO • OCF2( 1) 
1 4.440E-01 1 4.440E-01 • DCF2( 2) 
1 2.190E-04 1 2.190E·04 3 OCF2( 3) 
1 3.190E·05 1 3.190E·05 1 DCF2( 4) 
1 2.860E·04' 2.860E·04' DCF2( 5) 
1 4.140E-05' 4.140E·05' OCF2( 6) 
1 6.400E-08' 6.400E·08 1 DCF2( 7) 
'6.290E·06' 6.290E·06' DCF2( 8) 
' 5.400E·01 ' 5.400E-01 'DCF2( 9) 
' 1.280E+OO' 1.280E+OO' DCF2(10) 
'4.290E-01 '4.290E-01 'OCF2(11) 
'4.290E-01 '4.290E-01 'DCF2(12) 
' 5.0SOE-03' 5.080E-03' DCF2(13) 
1 1.310E·03 1 1.310E·03' DCF2(14) 
' 3.450E-01 '3.450E·01 'OCF2(15) 
' 2.160E+OO' 2.160E+OO' OCF2(16) 
' 1.640E+OO 1 1.640E+OO I OCF2(17) 
' 1.350E·01 ' 1.350E·01 'OCF2(18) 
1 1.230E·01 1 1.230E·01 • OCF2(19) 
' 1.250E·01 1 1.250E·01 'OCF2(20) 

' 1.480E·02' 1.480E· 02' OCF3( 1) 
'3.640E-03' 3.640E-03 1 OCF3( 2) 
1 2.690E-05' 2.690£-05 ' OCF3( 3) 
' 5.000E·OS 1 5.000E·05 1 OCF3( 4) 
'9.550E·06' 9.550E·06' OCF3( 5) 
1 1.530E-06 1 1.530E·06 • OCF3( 6) 
' 6.400E-08' 6.400E-08 1 DCF3( 7) 
' 5.770E-07' 5.770E·07 1 OCF3( 8) 
'4.440E-03' 4.440E-03' OCF3( 9) 
' 1.060E-02 1 1.060E· 02 1 OCF3(10) 
'3.540E·03' 3.540E·03 1 OCF3(11) 
'3.540E-03' 3.540E-03' OCF3(12) 
1 1.440E-03 1 1.440E-03 1 OCF3(13) 
' 1.530E·04 1 1.530E·04' OCF3(14) 
'8.0SOE-04' 8.080E-04 1 OCF3(15) 
'4.030E· 03 1 4.030E· 03 1 OCF3(16) 
' 2.730E-03' 2.730E-03' OCF3C17) 
' 2.890E-04' 2.890E-04' DCF3(18) 
' 2.670E-04' 2.670E-04' OCF3(19) 
' 2.690E-04' 2.690E-04' OCF3C20) 

' 2.SOOE-03' 2.SOOE-03' RTF( 1,1) 
' 2.000E-05' 2.000E-05' RTF( 1,2) 
' 2.000E-05' 2.000E-05' RTF( 1,3) 
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SllTl!lary 116-N-1 Combined Crib and Trench Deep Zone RESRAD Evaluation 
Fi le 116-N-1_RESRAO_Oeep_Zone.RAD 

Dose Conversion Factor (and Related) Parameter Sl.mllary (continued) 
File: HEAST 2001 Morbidity 

0 ' Current ' ' Parameter 
Menu' Parameter Value ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAUMUU.U.UAUAUAllAAlil.UAAAUl.U.UAAAAAAAXAAXAXAAAAllllX.UAi\AAAAU 
D-34 ' Am-241 plant/soil concentration ratio, dimensionless ' 1.000E·03 ' 1.000E-03 ' RTF( 2, 1) 
0-34' Am-241 beef/livestock-intake ratio, CpCi/kg)/CpCi/d) ' 5.000E-05' 5.000E-05 1 RTF( 2,2) 
0-34 ' Am-241 milk/livestock-intake ratio, (pCi/l)/(pCi/d) ' · 2.000E-06 ' 2.000E-06 • RTF( 2,3) 
D-34 ' 
D-34' Co·60 
D-34' Co-60 
0·34' Co-60 

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

Cs-137+0 plant/soil concentration ratio, dimensionless 
Cs·137+0, beef/livestock- intake ratio, (pCi/kg)/(pCi/d) 
Cs·137+0 • milk/livestock-intake ratio, (pCi/L)/CpCi/d) 

0-34' 
D-34' 
D-34' 
0·34' 
0·34 ' 
0·34' 
0·34 ' 
0·34' 
D-34' 
0-34' 
0· 34' 
0·34' 
D·34' 
0·34' H-3 
0·34' H-3 
0-34' H·3 
0·34' 

Eu· 154 
Eu-154 
Eu-154 

Eu·155 
Eu·155 
Eu·155 

0·34 ' Ni·63 
0·34' Ni-63 
0·34' Ni·63 
0·34' 
0·34' 
0·34' 
0-34' 
0·34' 
0·34 1 

0·34 ' 
0-34 I 

0•34 I 

Np·237+0 
Np· 237+0 
Np·237+0 

Pa· 231 
Pa-231 
Pa·231 

0·34' Pu-239 
0·34 1 Pu·239 
0·34' Pu·239 
0-34 1 

0•34 I 

0·34' 
0·34' 
0·34 1 

0•34 I 
0•34 I 

0·34' 
0·34' 

Pu-240 
Pu·240 
Pu·240 

Ra-228+0 
Ra · 228+0 
Ra-228+0 

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, ·cpCi/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, CpCi/kg)/(pCi/d) 
milk/l ivestoc.k·intake ratio, (pCi/L)/(pCi/d) 

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

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

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

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 
mi lk/l ivestock· 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)/CpCi/d) 

C-19 

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

1 4.000E-02' 4.000E-02 1 RTF( 4,1) 
'3.000E·02' 3.000E·02' RTF( 4,2) 
1 8.000E· 03' 8.000E-03' RTF( 4,3) 

' 2.500E· 03' 2.500E·03' RTF( 5,1) 
' 2.000E-03 1 2.000E-03' RTF( 5,2) 
' 2.000E-05 1 2.000E-05 ' RTF( 5,3) 

' 2.500E-03' 2.500E·03' RTF( .6,1) 
' 2.000E· 03' 2.000E·03 1 RTF( 6,2) 
' 2.000E·05' 2.000E·05 ' RTF( 6,3) 

' 4.800E+OO' 4.800E+OO' RTF( 7,1) 
' 1.200E· 02' 1.200E·02 1 RTF( 7,2) 
1 1.000E-02' 1.000E-02' RTF( 7,3) 

' 5.000E·02' 5.000E-02 1 RTF( 8,1) 
' 5.000E·03' 5.000E-03 1 RTF( 8,2) 
1 2.000E·02 1 2.000E-02 1 RTF( 8,3) 

1 2.000E-02 .' 2.000E-02 ' RTF( 9, 1) 
1 1.000E· 03 1 1.000E·03' RTF( 9,2) 
' 5.000E-06 1 5.000E· 06 1 RTF( 9,3) 

' 1.000E·02' 1.000E-02' RTF(10,1) 
' 5.000E-03 1 5.000E·03 1 RTF(10,2) 
1 5.000E-06 1 5.000E·06 1 RTF(10,3) 

1 1.000E· 03 1 1.000E· 03 1 RTF(11,1) 
' 1.000E-04 1 1.000E-04 1 RTF{11,2) 
' 1.000E·06' 1.000E·06' RTF(11,3) 

' 1.000E-03' 1.000E· 03 1 RTF(12,1) 
1 1.000E-04 • 1.000E-04 1 RTF(12,2) 
1 1.000E·06 1 1.000E· 06' RTF(12,3) 

1 4.000E-02 1 4.000E-02 1 RTF(13,1) 
' 1.000E·03 1 1.000E·03' RTF(13,2) 
' 1.000E-03 1 1.000E·03' RTF(13,3) 
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File 116-N-l_RESRAO_Oeep_Zone.RAO 

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

O ' Current • ' Parameter 
Menu ' Parameter Value 1 Oefaul t ' Name 
AAiUUAlllUAAllAAAJIJIJIAllAAAAAlliUAAAlliUiUlllllllliUJIAiiiiiiiiiiiiiiiiiiiiiilliUiiiillUiUiiiUllllllllliW.llllllAllAllMXAlllliU.U.JIWllrnl 
0-34 1 Sr-90+0 plant/soil concentration ratio, dimensionless 1 3.000E-01 1 3.000E-01 'RTF(14,1) 
0-34' Sr-90+0 beef/livestock-intake ratio, CpCi/lcg)/CpCi/d) '8.000E-03' 8.000E-03' RTF(14,2) 
D-34' Sr-90+0 millc/l!vestoclc·intalce ratio, (pCi/L)/CpCi/d) 1 2.000E-03' 2.000E-03' RTF(14,3) · 
D-34' l 

0-34' Th-228+0 plant/soil concentration ratio, dimensionless ' 1.000E-03 1 1.000E-03 ' RTF(15, 1) 
0-34' Th-228+0 beef/livestock-intake ratio, CpCi/kg)/CpCi/d) ' 1.000E-04 ' 1.000E-04 ' RTF(15,2) 
D-34 1 Th-228+0 mi lie/livestock-intake ratio, CpCi/L)/(pCi/d) ' 5.000E-06' 5.000E-06' RTF(15,3) 
0•34 l 

0-34 ' Th-229+0 plant/soil concentration ratio, dimensionless J 1.000E-03 ' 1.000E-03 ' RTF(16,1) 
0•34 l Th-229+D beef/livestock-intake ratio, (pCi/lcg)/CpCi/d) 1 1.000E·D4 ' 1.000E-04 1 RTF(16,2} 
0-34' Th-229+D millc/livestoclc·intake ratio, (pCi/L)/(pCi/d) '5.000E-06' 5.000E-06' RTF(16,3} 
o-34' 
0-34' Th-232 plant/soil concentration ratio, dimensionless l 1.000E-03 ' 1.000E· 03 ' RTF(17,1) 
0·34' Th-232 beef/livestock· intake ratio, (pCi/kg)/(pCi/d) , 1.000E-04 ' 1.000E·04 ' RTF(17,2) 
0•34 l Th-232 millc/livestock· intake ratio, (pCi/L)/(pCi/d} ' 5.000E-06 1 5.000E -06' RTFC17,3) 
0-34' 
0•34 l U-233 plant/soil concentration ratio, dimensionless '2.500E · 03 1 2.500E·03' RTFC18, 1) 
0-34 'U-233 beef/I ivestock· intalce ratio, (pCi/kg)/{pCi/d) • 3.400E-04' 3.400E·04' RTF(18,2} 
D-34 1 U-233 mi lie/I ivestock·intake ratio, (pCi/Ll/(pCi/d) 1 6.000E-04' 6.000E-04' RTF(18,3) 
D-34' 
0-34' U-235+0 plant/soil concentration ratio, dimens ionless ' 2.500E·03 • 2.500E-03' RTF(19,1) 
0-34 ' U-235+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) • 3.400E· 04 • 3.400E·04' RTF(19,2) 
0-34' U-235+0 mi lk/l ivestock·intake ratio, (pCi/L)/(pCi/d) ' 6.000E -04' 6.000E-04' RTF(19,3) 
0·34' 
0-34' U-236 plant/soil concentration ratio, dimensionless 1 2.500E-03 • 2.500E· 03' RTF(20,1) 
0-34' U-236 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1 3.400E-04 • 3.400E-04' RTF(20,2) 
0·34' u-236 milk/livestock-intake ratio, (pCi/ll/(pCi/d) ' 6.000E-04 • 6.000E-04' RTF(20,3) 

D-5 > Bioaccuwlation factors, fresh water, l/kg: 
o-5 'Ac-227+0 fish ' 1.500E+01 ' 1.500E+01 3 BIOFAC( 1, 1) 
0-5 'Ac-227+0 crustacea and mollusks l 1.000E+03' 1.000E+03 > BIOFAC( 1,2) 
0·5 J 

0-5 l Am•241 fish 1 3.000E+01 > 3.000E+01 'BIOFAC( 2,1) 
0-5 ' Am-241 crustacea and mollusks l 1.000E+03 > 1.000E+03' BIOFAC( 2,2) 
0·5 ' 0·5 1 Co-60 fish '3.000E+02' 3.000E+02' BIOFAC( 3, 1) 
0-5 ' Co-60 crustacea and mollusks ' 2.000E+02 • 2.000E+02' BIOFAC( 3,2) 
D-5 I 

0-5 ' Cs-137+0 fish ' 2.000E+03' 2.000E+03 1 BIOFAC( 4, 1) 
0·5 ' Cs-137+0 crustacea and mollusks 1 1 • OOOE+02 ' 1.000E+02 ' BIOFAC( 4,2) 
D-5 ' 
0-5 1 Eu-154 fish ' 5.000E+01 ' 5.000E+01 1 BIOFAC( 5, 1) 
0-5 ' Eu-154 crustacea and mollusks • 1 . OOOE+03 • 1.000E+03 ' BIOFAC( 5,2) 
o-s I 

0-5 1 Eu-155 fish 1 5.000E+01 ' 5.000E+01 ' BIOFAC( 6, 1) 
0-5 ' Eu-155 crustacea and mollusks I 1.000E+03' 1.000E+03 ' BIOFAC( 6,2) 
0-5 ' 0-5 ' H-3 fish ' 1.000E+OO 1 1.000E+OO 1 BIOFAC( 7,1) 
o-5 ' H-3 crustacea and mollusks l 1. OOOE+OO J 1.000E+OO 1 BIOFAC( 7,2) 
o-5 ' 

C-20 



CVP-2006-00004 
Rev. a 
For Approval 

1RESRAO, Version 6.30 T« Limit = 0.5 year 02/23/2006 12 :48 Page 5 
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Dose Conversion Factor (and Related) Parameter SUlll1l8ry (continued) · 
File: HEAST 2001 Morbidity 

0 ' Current ' ' Parameter 
Menu ' Parameter Va lue ' Oefaut t ' Name 
AAXXXAAAAAAAAAAAAAAAAAAXAAAXAAAAAAAXAAAAAAAAAAAAAAAAXXXUXXXXUXXXXAXXXAAAAAAAXAUUXXUXXAAillUXXXUXXXX 
D-5 'Ni-63 fish ' 1.000E+02' 1.000E+02 1 BIOFAC( 8,1) 
0-5 'Ni -63 crustacea and mollusks ' 1. 000E+02' 1.000E+02' BIOFAC( 8,2) 
0· 5 1 

0· 5 'Np-237+0 fish 
0· 5 'Np-237+0 crust acea and mo l lusks 
0•5 l 

D-5 'Pa-231 
0·5 'Pa-231 
D· S ' 
D-5 'Pu-239 
D-5 ' Pu-239 
D-5 ' 
0· 5 ' Pu· 240 
D-5 ' Pu-240 
D-5 1 

f ish 
crustacea and mol lusks 

fish 
crustacea and mollusks 

1'ish 
crustacea and mollusks 

D-5 1 Ra-228+0 fish 
D-5 1 Ra-228+0 crustacea and mollusks 
0·5 ' 
D· 5 1 Sr-90+0 
D· 5 ' Sr-90+0 
0-5 ' 

fish 
crustacea and mol lusks 

D-5 ' Th -228+D f i sh 
D-5 ' Th-228+0 crustacea and mollusks 
0· 5 ' 
0· 5 ' Th -229+0 fish 
0-5 1 Th -229+D crustacea and mol lusks 
0•5 l 

0-5 1 Th-232 
D-5 1 Th-232 
0-5 1 

0-5 'U-233 
D-5 ' U-233 
D-5 ' 
0-5 ' U·235+0 
0·5 ' U· 235+0 
D-5 ' 

fish 
crustacea and mol lusks 

fish 
crustacea and mol lusks 

fish 
crustacea and mollusks 

1 3. 000E+01 '3.000E+01 1 BIOFAC( 9,1) 
' 4.000E+D2' 4.000E+02' BIOFAC( 9,2) 

1 1.000E+01 1 1.000E+01 ' BIOFAC(10,1) 
' 1. 100E+02 1 1.100E+02' BIOFAC(10,2) 

' 3.000E+01 1 3.000E+01 ' 810FAC(11,1) 
1 1.000E+02 1 1.000E+02 1 810FAC(11,2) 

) 

• 3.000E+01 '3.000E+01 ' 8l0FAC(12,1) 
' 1.000E+02' 1.000E+02' BIOFAC(12,2) 

' 5.000E+01 ' 5.000E+01 ' 810FAC( 13,1) 
' 2. 500E+02' 2.500E+02 1 BIOFAC(13,2) 

• 6.000E+01 1 6.000E+01 1 BIOFAC(14,1) 
' 1.000E+02' 1.000E+02 1 BIOFAC(14,2) 

' 1.000E+02' 1.000E+02 1 BIOFAC(15,1) 
1 5.000E+02' 5.000E+OZ 1 B10FACC15,2) 

1 1.000E+02 ' 1 .OOOE+02 ' 810FAC(16, 1) 
' 5.000E+OZ 1 5.000E+02 BIOFAC(16,2) 

' 1.000E+02' 1.000E+02 ' BIOFAC(17, 1) 
' 5.000E+02' 5.000E+02 1 BIOFAC(17,2) 

' 1.000E+01 ' 1.000E+01 'BIOFAC(18,1) 
'6.000E+01 '6.000E+01 'BIOFAC(18,2) 

' 1.000E+01' 1.000E+01 'BIOFAC(19,1) 
1 6.000E+01 '6.QOOE+01 'B10FAC(19,2) 

0·5 'U-236 f i sh ' 1.000E+01 ' 1.000E+01 ' BIOFACC20,1) 
D-5 'U-236 , crustacea and mollusks '6.000E+01 '6.000E+01 'BIOFAC(20,2) 
1111 11111 I 111! I 1111 I 111 t ttf It I I 1111 I II 11111 I 111111 I 111111111111111 I Yi Iii If I 111 lrt I fl! t l ff I tlflf !if f I tit ft I 
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File : 116-N·l_RESRAO_Deep_Zone.RAD 

Si te- Specific: Parameter Surmary 

CVP-2006-00004 
Rev.O 
For Approval 

0 • User ' Used by RESRAO • Parameter 
Menu • Parameter Input • Default ' (If different from user input) • Name 
XUUAXO.AXO.XO..UO.UXUUO.XXXll.UllXllAXAAUU.U.U.UAO.UXUXUXUXUUXWlXAAUXA.lUlXXAAlliXAllUilWXUXUXiiXUWUXUXO.ill 
R011 ' Area of contaminated zone (m"*Z) ' 3.601E+04 ' 1.000E+04 ' • AREA 
R011 • Thickness of contaminated zone (m) ' 1.010E+01 ' 2.000E+OO ' ' THICKO 
R011 ' Length parallel to aquifer flow (m) ' 1,200E+02 ' 1.000E+02 ' ' LCZPAQ 
R011 ' Basic radiation dose limit (mren\/yr) ' 4.000E+OO • 2.500E+01 1 • SROL 
R011 • Time since plact'lllent of mater i al (yr) 1 O.OOOE+OO ' O.OOOE+OO ' ' Tl 
R011 • Times for calculations Cyr> 1 1.000E+OO ' 1. 000£+00 ' • TC 2) 
R011 • Times for calculations Cyr) ' 3.000E+OO ' 3.000E+OO ' ' TC 3) 
R011 • Times for calculations (yr) • 7.000£+00 • 1.000E+01 • ' T( 4) 
R011 • Times for calculations (yr) ' 1.200E+01 ' 3.000E+01 ' ' TC 5) 
R011 • Times for calculations Cyr) • 3.000E+01 • 1.000E+02 ' ' TC 6) 
R011 • Times for calculations (yr) • 1.000E+02 • 3.000E+OZ ' ' T( 7) 
R011 • Times for calculations (yr) • 1.460E+02 • ·1.000E+03 • • T( 8) 
R011 ' Times for calculations Cyr) ' 3.000E+02 1 O.OOOE+OO ' ' TC 9) 
R011 • Times for calculations (yr) • 1.000E+03 • O.OOOE+OO • ' T(10) 

R012 ' Initial pr i ncipal rad lonucl ide (pC i /g) Am-241 ' 3. 540E+01 • O.OOOE+OO • 'S1( 2) 
R012 ' Initial principal rad ionuclide (pCi/g) Co-60 ' 3.130E+02 ' o.oooe+oo • '$1( 3) 
R012 ' Initial principal radionuclide (pCi/g) Cs-137 ' 5.140E+03 ' O.OOOE+OO ' ' S1( 4) 
R012 ' Initial principal rad i onucl Ide (pCi/g) Eu-154 ' 7 . 310E+OO ' O.OOOE+OO ' 'SI( 5) 
R012 • Initial princ ipal rad fonucl ide (pC i /g) Eu- 155 ' 1.910E+00 ' O.OOOE+OO ' ' S1( 6) 
R012 ' Init i al pr i nc i pal radionuclide (pCi/g) H-3 , 1.600E+01 ' 0. OOOE+OO ' ' S1( 7) 
R012 ' Initial pr i ncipal radionuc:l ide (pCi/g) Ni-63 , 1. 710E+02 ' O.OOOE+OO ' ' S1( 8) 
R012 ' Ini t i al pr incipal radionuclide (pCi/g): Pu-239 ' 3.340E+01 ' O.OOOE+OO ' ' S1( 11) 
R012 • Initial pr i nc i pal rad ionuclide (pCi/g) : Pu-240 ' 8.000E+OO • O.DOOE+OO ' 1 S1(12) 
R012 ' Initial pr i nc i pal radionuclide (pCi/g): Sr-90 1 9.310E+02 ' O. OOOE+OO ' ' S1(14) 
R012 ' Concentration in groundwater (pCI/L): Am-241 ' not used ' 0.000E+OO ' ' 111( 2) 
R012 ' Concentration in groundwater (pCi/L): Co-60 ' not used ' 0.000E+OO ' ' 111( 3) 
R012 ' Concentration i n groundwater (pCi/L) : Cs-137 • not used ' 0. OOOE+OO ' ' 111( 4) 
R012 ' Concentration i n groundwater (pCi/L) : Eu- 154 • not used ' O. OOOE+OO • • 111( 5) 
R012 ' Concentrat i on in groundwater (pCi/l): Eu- 155 • not used ' O.OOOE+OO 1 ' 111( 6) 
R012 ' Concentration in groundwater (pCi/L): H-3 • not used ' O.OOOE+OO 1 '111( 7) 
R012 ' Concentration in groundwater (pCi/L): Ni -63 • not used • O.OOOE+OO ' ' 111( 8) 
R012 ' Concentration in groundwater (pCI/L): Pu-239 1 not used ' O.OOOE+OO • ' 111(11) 
R012 ' Concentration in groundwater (pCi/L): Pu- 240 • not used ' O.OOOE+OO ' ' 111( 12) 
R012 ' Concentration in groundwater (pCi/L): Sr -90 • not used ' O.OOOE+OO ' ' 111(14) 

R013 ' Cover depth (m) ' 4.600E+OO • O.OOOE+OO ' ' COVERO 
R013 ' Dens i ty of cover material (g/cm**3) 

, 1. 500E+OO 1 1.500E+OO ' ' DENSCV 
R013' Cover depth erosion rate (m/yr) 

, 
1.000E- 03 ' 1.000E· 03 1 J vcv 

R013 • Oensi ty of contaminated zone (g/cm**3) ' 2.000E+OO ' 1.500E+OO ' • OENSCZ 
R013' Contaminated zone erosion rate (rn/yr) , 1.000E- 03 ' 1.000E-03 ' , vcz 
R013 ' Contaminated zone total porosity ' 3.DOOE· 01 ' 4.000E- 01 ' ' lPCZ 
R013' Contaminated zone field capacity ' 2 . 500E-01 ' 2.000E·01 ' ' FCCZ 
R013' Contaminated zone hydreu l ic conduct ivity Cm/yr) ' 2.SOOE+OZ 1 1.000E+01 ' • HCCZ 
R013 ' Contaminated zone b parameter ' 4. OSOE+OO ' 5.300E+OO 1 'BCZ 
R013' Average annual wind speed (1111sec) 1 3 . 400E+OO ' 2.000E+OO 1 • WINO 
R013 ' Hunidity in air (g/111"'"3) 1 8.000E+OO 1 8 . 000E+OO ' ' HUMID 
R013' Evapotranspi ration coefficient • 9.100E· 01 ' 5.000E-01 ' ' EVAPTR 
R013 ' Precipitat i on Cm/yr) J 1.600E- 01 ' 1.000E+OO 1 'PRECIP 
R013 ' Irrigation (m/yr) 1 O.OOOE+OO ' 2 .OOOE-01 ' ' RI 
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Fi le : 116-N-t_RESRAO_Deep_Zone.RAD 

Site-Specific Parameter Su,mary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O I User ' ' Used by RESRAD ' Parameter 
Menu ' Parameter Input ' Default ' (If differfflt from user input) ' Name 
AAAAAAAAAMAAAMAAAAAlAAUUllillAAAAAAAAAAiiAAAAAAAAAAXiiiiAAXUAXAUAUXUUX.IIUllAllillllllllAXAUXUXlAXUAUXXXUllillAAilliillA.lU 
R013 ' Irrigat i on mode • overhead • overhead 1 ' !DITCH 
R013 1 Runoff coefficient ' 2.000E-01 ·, 2.000E-01 ' ' RUNOFF 
R013 • llatershed area fo r nearby stream or pond (m0 2) • 1.000E+06 • 1.000E+06 ' ' IIAREA 
R013 ' Accuracy for water/soil corrputatiom ' 1.000E- 03 ' 1.000E-03 ' ' EPS 

R014 ' Density of saturated zone (g/cm**3) 
R014 ' Saturated zone total porosity 
R014 ' Saturated zone effective porosity 
R014 ' Saturated zone field capacity 
R014 ' Saturated zone hydraulic conductivity Cm/yr) 
R014 ' Saturated zone hydraul I c gradient 
R014 ' Saturated zone b parameter 
R014 ' llater table drop rate (m/yr > 
R014 ' Well pinp fntalce depth (111 be l ow water table) 
R014 ' Model: Nondispersion (ND) or Mass-Balance (MB) 
R014 ' llell ~•ng rate (rri-*3/yr > 

R015 1 Number of unsaturated z.one strata 
R015 ' Unsat. zone 1, thickness (ml 
R015' Unsat. zone 1, soil density (g/cm**3) 
R015' Unsat . zone 1, total porosity 
R015 • Unsat . zone 1, effective porosity 
R015 • unsat. zone 1, field capacity 
R015 ' Unsat. zone 1, soil-specific b parameter 
R015 • Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 ' 
R016 ' 
R016' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 • 
R016 1 

R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

Distribution coefficients for Arn· 241 
Cont8111inated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
teach rate (/yr) 
Solubi I ity constant 

Distribution coefficients for Co-60 
· Conta111inated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm"*3/g) 
leach rate (/yr) 
Solubility C0n$tant 

Distribution coefficients for Cs-137 
Contaminated zone Ccm .. 3/g) 
Unsaturated zone 1 (cm"*3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

' 2. 900E+OO 1 1. 500E+OO ' 
' 3.000E-01 • 4.000E·01 • 
' 2.500E -01 ' 2.000E- 01 1 

' 2.000E·OI ' 2.000E-01 ' 
' 5 .530E+03 1 1.000E+02 1 

' 1.250E-03 ' 2.000E-0.2 ' 
' not used ' 5 .300E+OO ' 
1 O.OOOE+OO ' 1.000E-03 ' 
' 4.600E+OO ' 1.000E+01 ' 
1 NO ' N.0 . 
1 2.500E+02 ' 2 .SOOE+OZ ' 

', • 1 
' 7 . 800E+OO ' 4 .000E+OO ' 
1 2.000E+OO 1 1.SOOE+OO' 
' 3.000E-01 1 4.000E-01 • 
, 2 . 5ooe- 01 , 2 .oooe -01 , 
' 2.SOOE- 01 1 2.000E-01 • 
' 4 .050E+OO ' 5.300E+OO ' 
' 2 .500E+02 ' 1.000E+OI ' 

• 2.000E+02 ' 
' 2 . OOOE+02 ' 
' 2 .OOOE+02 ' 
' 0. OOOE+OO ' 
' O.OOOE+OO ' 

2.000E+Ol ' 
2.000E+01 ' 
2.000E+01 ' 
0.000E+OO 1 

O.OOOE+OO ' 

' 5.000E+01 ' 1.000E+03 • 
' 5.000E+OI 1 1.000E+03 1 

' 5.000.E+OI ' 1.000E+03 ' 
' O.OOOE+OO • O.OOOE+OO ' 
' O.OOOE+OO ' O.OOOE+OO 1 

' S.OOOE+OI • 
' 5.0DOE+01 ' 
' 5.000E+OI ' 
' O.OOOE+OO 1 

' O.OOOE+OO ' 

C-23 

1.000E+03 ' 
1 .OOOE+03 ' 
1.000E+03 ' 
O.OOOE+OO ' 
o.oooe+oo • 

2.850E-06 
not used 

1.138E·OS 
not used 

1.138E·05 
not used 

' OENSAQ 
I TPSZ 
' EPSZ 
' FCSZ 
' HCSZ 
1 HGWT 
'BSZ 
' VWl 
1 OIIIBWT 
' MOOEL 
' UII 

' NS 
' H(1) 
' DENSUZ( 1) 
1 TPUZ(I) 
' EPUZ(I) 
' FCUZ(1) 
' BUZ(1) 
' HCUZ(I) 

1 OCNUCC( 2) 
1 OCNUCU( 2, 1) 
1 OCNUCS( 2) 
' AlEACH( 2) 
' SOLUBKC 2) 

' OCNUCC( 3) 
' OCNUCU( 3, 1) 
' OCNUCS( 3) 
' ALEACH( 3) 
' SOLUBK( 3) 

' OCNUCC( 4) 
' DCNUCU( 4, 1) 
' DCNUCS( 4) 
' ALEACH( 4) 
1 SOI.UBK( 4) 
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Sllllllllry 116- N-1 Coni>ined Crib and Trench Deep Zone RESRAO Evaluat i on 
File : 116·N-1_RESRAO_Deep_Zone.RAD 

Site- Speci fie Parameter S~ry (cont inued) 

CVP-2006-00004 
Rev.a 
For Approval 

0 • User • ' Used by RESRAO • Parameter 
Menu• Parameter Input • Default ' (If different from user input) ' Name 
llU.UAAWXAlliiUllllUllUAWAllAllW.Ull.UA.UAUU.UAAXAXAAUUllAllUllO,llUUilWilAA.AWii.UUllWllllilllli.U.UllX.UXU.UA.~llllUllU.UAll 
R016 • Distribut i on coefficients for Eu-154 
R016 ' Contaminated zone (cm.,.3/g) 
R016 • Unsaturated zone 1 (c111**3/g) 
R016 ' Saturated zone (cm""3/g) 
R016 • leach rate (/yr) 
R016 ' Solubility C011$tant 

R016 1 Distribution coefficients for Eu-155 
R016 ' Contaminated zone (cm**3/g) 
R016 ' Unsaturated zone 1 (cm**3/g) 
R016 ' Saturated zone (cm,..3/g) 
R016 1 Leach rate (/yr) 
R016 ' Solubility constant 

R016 1 Distribution coefficients for H·l 
R016 ' Contaminated zone (cm**3/g) 
R016 1 Unsaturated zone 1 (cm**3/g) 
R016 1 Saturated zone (cm**3/g) 
R016 1 Leach rate (!yr) 
R016 ' Solubility constant 

R016 ' Distribution coefficients for Ni·63 
R016 ' Contaminated zone (cm**3/g) 
R016 ' Unsaturated zone 1 (cm"*3/g) 
R016' Saturated zone (cnf'*3/g) 
R016 ' leach rate (/yr) 
R016 ' Solubility constant 

R016 1 Distribution coefficients for Pu-239 
R016' Contaminated zone (cm""3/g) 
R016 1 Unsaturated zone 1 (cm**3/g) 
R016' Saturated zone (cm**3/g) 
R016' Leach rate (/yr) 
R016 ' Solubility constant 

R016 • Distribution coeff i cients for Pu-240 
R016 ' Contaminated zone (cm""3/g) 
R016 ' Unsaturated zone 1 (cm**3/g) 
R016 • Saturated zone (cm"*3/g) 
R016' leach rate (/yr) 
R016 ' Solubility constant 

R016 ' Distribution coeff i cients for Sr-90 
R016 ' Contaminated zone (cm**3/g) 
R016 ' Unsaturated zone I (cm0 3/g) 
R016 ' Saturated zone (cm"*3/g) 
R016 ' Leach rate (/yr) 
R016 ' Solubility constant 

' 2.000E+02 '·1.000E+OO' 
' 2.000E+02 1 · 1.000E+OO ' 
' 2.000E+02 '· 1.000E+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 
' O.OOOE+OO I O.OOOE+OO ' 

' 2.000E+02 1 ·1 .OOOE+OO ' 
• 2.000E+02 1 · 1.000E+OO • 
' 2.000E+02 '·1.000E+OO' 
1 O.OOOE+OO ' 0.000E+OO ' 
I O.OOOE+OO I O.OOOE+OO I 

, O.OOOE+OO I O. OOOE+OO ' 
' O.OOOE+OO 1 O.OOOE+OO ' 
1 O.OOOE+OO • O.OOOE+OO ' 
I O.OOOE+OO , O.OOOE+OO ' 
• O.OOOE+OO ' O.OOOE+OO ' 

' 3.000E+01 ' 1 .OOOE+03 ' 
1 3.000E+01 • 1.000E+03 ' 
• 3.000E+01 • I .OOOE+03 ' 
I O.OOOE+OO I O.OOOE+OO ' 
I O.OOOE+OO ' O. OOOE+OO' 

• 2.000E+02 ' 2.000E+03 ' 
' 2.000E+02 ' 2.000E+03 ' 
• 2.000E+02 ' 2.000E+03 ' 
I O.OOOE+OO , O.OOOE+OO 1 

> O.OOOE+OO ' O.OOOE+OO ' 

'2.000E+02' 2.000E+03 ' 
' 2.000E+02 ' 2. 000£+03 • 
' 2.000E+02 ' 2.000E+03 ' 
' O.OOOE+OO ' O. OOOE+OO ' 
I O.OOOE+OO I O.OOOE+OO ' 

1 1.500E+01 1 3.000E+O! ' 
' 1.500E+01 ' 3.000E+OI • 
' 1.500E+01 ' 3 . 000E+01 ' 
' 0 . ODOE+OO ' O.OODE+OO • 
' O. OOOE+OO • 0.000E+OD • 

C-24 

2.850E·06 
not used 

2.850E·06 
not used 

4.562E · 03 
not used 

1.893£-05 
not used 

2.850E· 06 
not used 

2.850E· 06 
not used 

3.771E·05 
not used 

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

• DCNUCC( 6) 
' DCNUCU( 6, 1) 
'DCNUCS( 6) 
1 ALEACH( 6) 
1 SOLUBK( 6) 

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

1 DCNUCC( 8) 
1 DCNUCU( 8, 1 > 
1 DCNUCS( 8) 
' ALEACH( 8) 
'SOLUBK( 8) 

• OCNUCC(11) 
'DCNUCU(11,1) 
' DCNUCS(11) 
'ALEACH(l1 ) 
1 SOLUBK( 11) 

' DCNUCC(12) 
' OCNUCU(12, 1) 
' OCNUCS(12) 
' ALEACH(12) 
' SOLU8K(12) 

' DCNUCC( 14) 
' DCNUCU(14, 1) 
' DCNUCS( 14) 
' ALEACH(14) 
' SOlUBK(14) 



1RESRAO, Version 6.30 T« limit = 0.5 year 02/23/2006 12:48 Page 9 
S1.1111111ry 116·N·1 Cont>ined Crib and Trench Deep Zone RESRAO Evaluation 
File : 116·N·1_RESRAD_Deep_Zone.RAD 

Si te-Specific Parameter Si..mnary (cont inued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 1 User ' ' Used by RESRAD ' Parameter 
Menu• Parameter Input ' Default • (If different from user input) • Name 
ilAAAAlill.UlllAX.lUllllillll.AAllAAAAAAAAMAAAMlUUlUUUllAUllllliAAllU.mllAAlAAAlX.UXUllilUXUllliAXlUU.UUUlllXil.UU 
R016 ' Distribut i on coefficients for daughter Ac -227 ' 
R016 1 Contaminated zone (cm"*3/g) ' 2.000E+01 ' 2.000E+01 ' 

2.000E+Ol 1 

2.000E+Ol 1 

O.OOOE+OO I 

O.OOOE+OO 1 

R016 • Unsaturated zone 1 (ctn"•3/g) • 2 .OOOE+OI • 
R016 ' Saturated zone (cm**3/g) • 2 .000E+Ol • 
R016 1 Leach r-ate (/yr) 1 O.OOOE+OO ' 
R016 ' Solub i l ity constant ' O.OOOE+OO ' 

R016 1 

R016 1 

R016 1 

R016 1 

R016 ' 
R016 • 

R016 1 

R016 ' 
R016 ' 
R016 1 

R016 • 
R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 • 
R016 ' 
R016 ' 

R016 ' 
R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 1 

R016 ' 
R016 • 
R016 • 
R016 ' 
R016 • 

R016 • 
R016 1 

R016 1 

R016 1 

R016 ' 
R016 I 

Distribution coefficients for daughter Np-237 
Contaminated zone Ccm"'*3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone Ccm"•3/g) 
Leach rote (/yr) 
So( ubil ity constant 

Olstribution coefficients for daughter Pa·231 
Conta111inated zone Ccm**3/g) 
Unsaturated zone 1 (cm0 3/g) 
Saturated zone (cm*"3/9) 
Leach rate C/yr) 
Solubi lity constant 

Distribution coefficients for daughter Ra-228 
Contaminated zone (cm*"3/g) 
Unsaturated :r.one 1 (cm"•3fg) 
Saturated zone (cm"*3/gl 
Leach rate C/yr) 
Solubility constant 

Distribution coefficients for daughter Th-228 
Contaminated zone Ccm'"*3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Th-229 
Contami nated zone (cm**3/g) 
Unuturated zone 1 (cm•*3/g) 
Saturated zone (cm**3/g) 
Leac.h rate (/yr) 
Sol\b i lity constant 

Distribution coefficients for daughter Th-232 
Contami nated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Satur ated zone Ccm**3/g) 
Leach rate (/yr) 
Solubility constant 

1 •1. 000E+OO '· 1.000E+OO • 
'- 1.000E+OO ' · 1 . OOOE+OO 1 

'·1.000E+OO '·1.000E+OO 1 

' O.OOOE+OO I O.OOOE+OO • 
• O. OOOE+OO I O.OOOE+OO 1 

1 5.000E+Ol • 5 .000E+01 1 

' 5.000E+01 1 5.000E+Ol • 
1 5.000E+01 • S.OOOE+Ol • 
1 0 . 000E+OO I O. OOOE+OO ' 
1 O. OOOE+OO ' O.OOOE+OO 1 

• 1.000E+02 • 
' 1.000E+02 ' 
' 1. OOOE +02 ' 
1 O. OOOE+OO 1 

• o.oooe+oo , 

7.000E+01 ' 
7. 000E+01 1 

7.000E+01 • 
O.OOOE+OO • 
O.OOOE+OO ' 

1 2 . 000E+02 • 6 .000E+04 • 
' 2.000E+02 1 6.000E+04 ' 
1 2.000E+02 ' 6.000E+04 • 
' 0.000E+OO ' O.OOOE+OO ' 
1 O.OOOE+OO ' O.OOOE+OO ' 

• 2.000E+02 • 6.000E+04 ' 
' 2.000£+02 1 6.000E+04 • 
1 2. 000£+02 1 6.000E+04 1 

1 O.OOOHOO ' O.OOOE+OO • 
' O.OOOE+OO ' O.OOOE+OO 1 

' 2.000E+02 • 6. 000E+04 • 
' 2.000E+02 1 6 .000E+04 1 

• 2.000E+02 ' 6 .000E+04 ' 
' O. OOOE+OO I O.OOOE+OO 1 

' O.OOOE+OO I O. OOOE+OO • 

C-25 

2.834E · 05 
not used 

2.574E+02 
2.574E+02 
2.574[+02 
2.214E·06 
not used 

1.13&£·05 
not used 

5.696E · 06 
not used 

2.850E · 06 
not used 

2.850E·06 
not used 

2.850E·06 
not used 

' DCNUCC( 
' OCNUCIJ( 
1 DCNUCS( 
' ALEACH( 
' SOLUBIC{ 

1) 
1,1) 
1) 
1) 
1) 

1 DCNUCC( 9) 
1 DCNUCU( 9, 1) 
' DCNUCS( 9) 
1 ALEACH( 9) 
1 SOLUBIC( 9) 

' DCNUCC(10) 
' DCNUCU(10, 1) 
' DCNUCS( 10) 
1 ALEACH(10) 
' SOLUBK( 10) 

1 DCNUCC (13) 
' DCNUCU( 13, 1) 
' DCNUCS( 13) 
1 ALEACH(13) 
1 SOLUBK( 13) 

' OCNUCC( 15) 
1 DCNUCU(15, 1) 

' DCNUCS(15) 
' AL EACH( 15) 
1 SOLU8K(15) 

' DCNUCC( 16) 
1 OCNUCU(16, 1) 
1 DCNUCS( 16) 
1 AL EACH( 16) 
' SOLUBK( 16) 

' DCNUCC(17) 
1 OCNUCU( 17, 1) 
' DCNUCS(l 7) 
' ALEACH(l 7) 
' SOLUBK( 17) 
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Sum,ary 116-N-I Combined Crib and Trench Deep Zone RESRAD Evaluation 
File : 116-N-l_RESRAD_Deep_Zone.RAD 

Site-Specific Parameter S,nnary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' ' Used by RESRAD • Parameter 
Menu ' Parameter Input • Default ' (If different from user input) ' Name 
AAAAAAAAAAilAllWAU.UAlAA.UXAllUUUlllUWAAAU.A.UAAUUillAlUAUWUUXlUAJ.XAAUAilllUAlAlillliillAl.UUUXXAUlAUlW,X 
R016 ' Distribution coefficients for daughter U-233 ' • 
R016 • contaminated zone (cm**3/g) • 2.000E+OO • s.oooe .. 01 • 
R016 • Unsaturated zone 1 (cm**3/g) ' 2.000E+OQ • 5.000E+01 • 
R016 ' Saturated zone (cnfk*3/g) ' 2.000E+OO • 5.000£+01 1 

R016 ' Leach rate (/yr) • O.OOOE+OO • O.OOOE+OO , 
R016 ' Solubili ty constant ' O.OOOE+OO ' O.OOOE+OO ' 

R016' Distr ibution coefficients for daughter U-235 
R016 • Contaminated zone (cm**3/g) 
R016' Unsaturated zone 1 (cm**3/g) 
R016' Saturated tone (cnfk*3/g) 
R016' Leach rate (/yr) 
R016 • Solubility constant 

R016 ' 
R016' 
R016 ' 
R016 ' 
R016 1 

R016 ' 

Distr i bution coefficients for daughter U·236 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm""3/g) 
Leach rate (/yr) 
Solubility constant 

R017 ' lnhalat ion rate (m**3/yr) 
R017' Mass loading for inhalat i on (g/m**3) 
R017' Exposure duration 
R017 ' Shielding hctor, inhalation 
R017 ' Shielding factor, external ganrna 
R017 ' Fract i on of time spent indoors 
R017' Fraction of time spent outdoo.r s (on site) 
R017' Shape factor flag, external ganrna 
R017' Radi i of shape factor array (used if FS = -1): 
R017 ' Outer amul ar radius Cm), ring 1: 
R017 • Outer annular radius (m), ring 2: 
R017' Outer arnular radius (m), ring 3: 
R017' Outer arnular rad ius Cm>' ring 4: 
R017' outer arnular radius Cm), ring 5: 
R017' Outer annular radius (ml, ring 6: 
R017 ' Outer amular radius Cm), ring 7: 
R017' Outer annular radius (m), ring 8: 
R017' outer alYlUlar radius (m), ring 9: 
R017' outer arnular radius Cm), ring 10: 
R017 ' Outer annular radius Cm), ring 11: 
R017' Outer annul ar radius (ml, ring 12: 

' 2.000E+OO ' 5.000E+Ol ' 
' 2.000E+OO ' 5.000E+Ol ' 
1 2-000E+OO ' 5.000E+01 ' 
' O.OOOE+OO • O.OOOE+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 

1 2.000E+OO • 
' 2.000E+OO ' 
' 2.000E+OO ' 
' O.OOOE+OO ' 
1 O.OOOE+OD ' 

5.000E+01 ' 
5.000E+01 ' 
5 .OOOE+01 ' 
O.OOOE+OO • 
O. OOOE+OO ' 

' 8.400E+03 ' 8.400E+03 ' 
' 1.000E-04 ' 1.000E-04 ' 
' 3_000E+01 1 3.000E+01 • 
' 4.000E-01 ' 4.000E·01 ' 
' 7.000E· 01 ' 7.000E· 01 ' 
• S.OOOE-01 ' 5.000E·01 ' 
' 2.SOOE -01 ' 2.SOOE-01 ' 
' 1.000E+OO ' 1. 000E+OO ' 

• not used • 5.000E+01' 
• not used ' 7. 071 E+01 ' 
' not used ' O.OOOE+OO 1 

• not used ' O.OOOE+OO • 
' not used ' O. OOOE+OO 1 

1 not used I O.OOOE+OO ' 
' not used ' 0. OOOE+OO ' 
' not used ' 0. OOOE+OO 1 

I not used ' O.OOOE+OO , 
' not used ' 0. OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 

C-26 

2.684E-04 
not used 

2.684E-04 
not used 

2.684E·04 
not used 

>O shows circular AREA. 

' DCNUCC(18) 
' DCNUCU(18, 1) 
'OCNUCS(18) 
' ALEACH(18) 
' SOLUBK( 18) 

' DCNUCC( 19) 
' OCNUCU( 19, 1) 
' OCNUCS(19> 
'ALEACH(19) 
' SOLU8KC19) 

'OCNUCC(20) 
' OCNUCU(20, 1) 
'DCNUCS(20) 
' ALEACH(20) 
' SOLUBIC(20) 

' INHALR 
'MllNH 
'ED 
1 SH F3 
' SHF1 
' FIND 
> FOTD 
' FS 

' RAD_SHAPE( 1) 
' RAD SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4) 
' RAD-SHAPE( 5) 
'RAD-SHAPE( 6) 
' RAO-SHAPE( 7) 
' RAD- SHAPE( 8) 
' RAD-SHAPE( 9) 
' RAD-SHAPE(10) 
' RAD _SHAPE( 11) 
' RAD)HAPE(12) 
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Sunmary 116-N-1 COll'bined Crib and Trench Deep Zone RESRAO Evaluation 
File : 116·N · 1_RESRAD_Oeep_Zone.RAD 

Site-Specific Parameter Sunmary (continued> 

CVP-2006-00004 
Rev. 0 
For Approval 

0 • User ' • Used by RESRAD ' Parameter 
Menu' Parameter Input ' Default ' (If different from user input)' Name 
AAAAXAAAJIXAAAAAAWAAAAJIAAXXUAJIJIJIJIJIAllAAAilllilAAAAJIA.AAUUAJlilAAJIJIWJIWUJl)IUUAAAAAWAWAAAUAAJIAAJIAWAAAJIUAUAAUAlAAJIAAAAA 
R017 ' Fractions of annular areas wi thin ARE.A: • ' 
R017' Ring 1 ' not used ' 1.000E+OO' ' FRACA( 1) 
R017 ' Ring 2 ' not used ' Z.73ZE·01 ' ' FRACA( 2) 
R017 1 Ring 3 ' not used ' 0.000£+00 1 ' FRACA( 3) 
R017 1 Ring 4 ' not used ' O.OOOE+OO 1 1 FRACA( 4) 
R017 1 Ring 5 ' not used ' O.OOOE+OO ' ' FRACA( 5) 
R017 ' Ring 6 ' not used ' 0 .OOOE+OO • ' FRACA( 6) 
R017 ' Ring 7 ' not used ' O.OOOE+OO ' ' FRACA( 7) 
R017 ' Ring 8 ' not used I O.OOOE+OO ' · ' FRACA( 8) 
R017 ' Ring 9 ' not used I O.OOOE+OO ' ' FRACA( 9) 
R017 ' Ring 10 ' not used ' O.OOOE+OO 1 1 FRACA(l0) 
R017 ' Ring 11 1 not used I O.OOOE+OO 1 1 FRACA( 11) 
R017 ' Ring 12 ' not used ' 0.000E+OO ' ' FRACA(12) 

R018 1 Fruits, vegetables and gra i n consi.q,tion (kg/yr) ' 1.600E+02 1 1. 600E+02 1 ' OIET(1) 
R018 ' Leafy vegetable conslll!Ption (kg/yr) 1 1.400E+01 ' 1.400£+01 1 ' OIET(2) 
R018 ' Milk eons~tion (L/yr) '9.200E+D1 • 9.200E+01 ' ' DIET(3) 
R018 ' Meat and poultry conslil1)tion (kg/yr) 1 6.300E+01 ' 6.300E+01 ' 'DIET(4) 
R018 ' Fish cons~tion (kg/yr) ' 5.400E+OO ' 5.400E+OO • ' OIET(5) 
R018 1 Other seafood cons'-""tion (kg/yr) '9.000E-01 I 9 . QOOf•Ql l 1 OIET(6) 
R018' Soil ingestion rate (g/yr) 1 3.650E+01 I 3 .650f+Q1 I ' SOIL 
R018 • Drinking water intake (L/yr) 1 7. 300E+02 • 5.100f+Q2 I ' DIii 
R018 1 Contamination fraction of drinking water 1 1.000E+OO' 1.000E+OO ' 1 FOIi 
R018 ' Contamination fraction of household water • not used • 1.000E+OO 1 ' FHHI/ 
R018 1 Contamination fraction of l lvestock water 1 1. OOOE+OO ' 1.000E+OO ' I FLI/ 
R018 ' Contamination fraction of irrigation water 1 1 • OOOE+OO ' 1.000E+OO ' 1 FIRW 
R018 ' Contamination fraction of aquatic food '5.000E·01 ' 5.000E- 01 ' 1 FR9 
R018 ' Contamination fraction of plant food '·1 s. 1 O. SOOE+OO ' FPLANT 
R018 1 Contamination fract i on of meat I • 1 I •1 0.100E+01 ' FMEAT 
R018 ' Contamination fraction of milk • - 1 

,_, 
0.100E+01 1 FMILIC 

R019 1 Livestock fodder intake for meat (kg/day) • 6.800E+01 ' 6.800E+01 1 ' LFl5 
R019' Livestock fodder intake for mi tk (kg/day) '5.500E+01 1 5.500E+01 1 ' LFl6 
R019 1 Livestock water intake for meat CL/day) '5.000E+01 I 5.0Q0f+Q1 1 ' Ll/15 
R019 ' Livestock water intake for milk Cl/day) ' 1.600E+02 ' 1.6QQE+02 I ' Ll/16 
R019 ' Livestock soil intake (kg/day) '5.000E-01 I 5.000f• Q1 I 'LSI 
R019 ' Mass loading for fol i ar deposition (g/m"*3) 1 1.000£-04 1 1.000E- 04 ' ' HLFD 
R019 ' Depth of soil mixing layer Cm) • 1.500E· 01 • 1.500E·01 ' ' DH 
R019 ' Depth of roots Cm) 1 9.000E· 01 ' 9.000E · 01 ' 1 OROOT 
R019' Drinking water fraction from gr<>U'ld water ' 1 .OOOE+OO ' 1.000E+OO ' 1 FGl/01/ 
R019 ' Household water fraction from ground water ' not used ' 1.000E+OO ' ' FG\IHH 
R019 1 Livestock water fraction from ground water ' 1.000E+OO 1 1.000E+OO ' ' FG\llll 
R019' Irrigation fraction from ground water ' 1. OOOE +00 1 1.000E+OO ' ' FGWIR 

' R198 ' Wet weight crop yield for Non- leafy (kg/m**2) 1 7.000E - 01 ' 7.000E·01 ' 1 YV(1) 
R198 1 I/et weight crop yield for Leafy (kg/m0 Z) ' 1.SOOE+OO ' 1. 500E+OO .I ' YV(2) 
R19B ' I/et weight crop yield for Fodder Ckg/m**2) ' 1.100E+OO ' 1.100E+OO 1 ' YVC3) 
R198 1 Growing Season for Non-Leafy (years) 1 1. 700E ·01 1 1.700E · 01 ' I TE(1) 
R19B ' Growing Season for Leafy (years) • 2.sooe-01 1 2.500E· 01 ' I TE(Z) 
R19B ' Growing Season for Fodder (years) '8.000E-02 • 8.000E-02 ' 1 TE(3) 
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Site- Specif ic Parameter S1.1m1ary (continued) 
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For Approval 

0 1 User ' ' Used by RESRAD I Parametl!r 
Menu I Parametl!r Input ' Default 1 (If different from user input) 1 Name 
UAUAUWAUililUUU.llllllllUlUAUllAllllAAllllUAWUUllUAllllUllllUllAAAUXUXUAilAAililAAJ.Willlllii.lllUAJ.iliiiilAAAiilliiiillUAiillAllilllllil.lllUllll 
R198 ' Trans locat i on Factor for Non-Leafy • 1.000E-01 , 1.000E-01 1 1 TIVC1) 
R198 1 Translocation Factor for Leafy ' 1.000E+OO 1 1.000e+OO 1 ' TIVC2) 
R198 1 Translocat ion Factor for Foddl!r ' 1.000E+OO 1 1.000E+OO 1 1 TIV(3) 
R198 1 Dry Foliar Interception Fraction for Non-Leafy 1 2.SOOE-01 1 2.500E-01 1 1 RDRY(1) 
R198 ' Dry Fol i ar Intercept i on Fraction for leafy 1 2. SOOE-01 1 2.SOOE-01 1 1 RDRY(2) 
R198 • Dry Foliar Intercept i on Fraction for Fodder • 2.sooe-01 • 2.500E-01 ' ' RDRYC3) 
R198 1 Uet Fol i ar lntercl!ption Fraction for Non-leafy 1 2. SOOE-01 1 2 . SOOE-01 1 1 RWET(1) 
R198 1 Uet Foliar Interception Fract i on for Leafy 1 2.SOOE-01 ' 2 . 500E-01 ' ' RIIET(2) 
R198 • Uet Foliar lntercl!ption Fract i on for Fodder • 2.Sooe-01 1 2 . SOOE-01 1 1 RIIETC3> 
R198 1 Weathering Re11101l'al Constant. for Vegetation • 2.000E+01 ' 2 . 000E+01 1 1 ULAM 

C14 1 C-12 concentration in water (g/C111**3> 
C14 1 C-12 concentration in contaminated soil (9/9) 
Cl4 ' Fraction of vegetation carbon from soil 
C14 ' Fraction of vegetation carbon from air 
C14 1 C-14 evasion layer thickness i n soil Cm) 
C14 ' c-14 evas ion flW< rate. from soil (1/se<:) 
C14 ' C- 12 evas i on flux rate frOOt soil (1/se<:) 
C14 ' Fraction of grain in beef cattle feed 
C14 1 Fraction of grain in milk cow feed 
C14 ' DCF correct ion factor for gaseous forms of C14 

1 not used 1 2.000E-05 ' 
• not used • 3.000E-02 ' 
' not used ' 2.000E-02 1 

' not used • 9 . SOOE-01 1 

1 not used ' 3.000E•01 1 

• not used 1 7 .OOOE·07 • 
' not used ' 1.000E-10 ' 
1 not used 1 8.000E - 01 1 

1 not used 1 2.000E-01 1 

'not used 1 8 .894E+01 ' 

STOR ' 
STOR ' 
STOR' 
STOR 1 

STOR I 

STOR I 

STOR' 
STOR 1 

STOR ' 
STOR ' 

Storage times of contami,....ted foodstuffs (days) : 1 

Fruits, non· leafy vegetables, and grain • 1. 400E+01 • 1 . 400E+01 • 
leafy vegetables • 1. oooe+OO • 1 • OOOE+OO 1 

Hilk ' 1.000E+OO 1 1 .OOOE+OO ' 
Meat and poultry ' 2.000E+01 ' 2.000E+01 ' 
Fish 1 7.000E+OO 1 7.000E+OO • 
Crustacea end mollusks 1 7.000E+OO 1 7.000E+OO 1 

Uell water 1 1.000E+OO 1 1.000E+OO 1 

Surface water 1 1.000E+OO' 1.000E+OO • 
Livestock fodde r ' 4.SOOE+01 1 4.500E+01 1 

R021 1 Thickness of building foundation (m) 
R021 ' Bulk density of bui lding fO<ndation (g/cm**3) 
R021 ' Total porosity of the cover material 
R021 1 Total poros i ty of the building foundation 
R021 ' Vol\.metri c water content of the cover material 
R021 ' Volunetric water content of the fOU'\dation 
R021 ' Diffusion coefficient for radon gas (DI/sec): 
R021 1 in cover material 
R021 ' in foundation mater i al 
R021 ' in contaniinated zone soi I 
R021 ' Radon vertical dimens i on of mix ing (m) 
R021 1 Average building air exchange rate ( 1/hr) 
R021 1 Height of the building (room) (m) 
R021 ' Building interior area factor 
R021 1 Building depth below ground surface Cm) 
R021 ' Emanating power of Rn-222 gas 
R021 1 Emanating power of Rn-220 gas 

1 not used ' 1 .500E·01 ' 
1 not used 1 2.400E+OO 1 

' not used ' 4.000E-01 • 
1 not used ' 1.000E-01 • 
' not used ' 5.000E-02 • 
• not u.sed • 3 . 000E-02 • 

• not used 1 2.000E-06 ' 
' not used ' 3.000E-07 1 

' not used ' 2.000E-06 ' 
'not used '2.000E+OO 1 

' not used • 5.000E-01 1 

' not used ' 2.500E+OO ' 
'not used I O.OOOE+OO' 
'not used 1 -1.000E+OO • 
' not used 1 2.SOOE-01 ' 
1 not used 1 1.500E·01 1 
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' C12UTR 
1 C12CZ 
1 CSOIL 
I CAIR 
' OMC 
' EVSN 
I REVSN 
1 AVFG4 
' AVFG5 
1 C02F 

' STOR T( 1) 
1 STOR-T(2) 
' STOR-T(3) 
' STOR-T(4) 
' STOR-T(5) 
• STOR-T(6) 
' STOR-T(7) 
1 STOR-T(8) 
' STOR)(9) 

1 FlOOR1 
'OENSFL 
' TPCV 
' TPFl 
1 PH20CV 
1 PH20Fl 

1 DIFCV 
' DIFFL 
1 DIFCZ 
I HMIX 
1 REXG 
I HRM 
I FA! 
1 OMFl 
1 EMANA (1) 
1 EMANA(2 ) 
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Site-Specific Parameter Sl.lffllary (continued) 
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0 1 User ' ' Used by RESRAD I Parameter 
Menu I Parameter Input ' Default 1 {If different from user input) 1 Name 
lAAAAAAUUUAAAllXXAllllAWlllUllUllUllllllllllllllllllllllllUlllllllllllllAllllillllllillllllUlllllUAWlllU.AAWlllW 
TITL ' N~r of graphical time points 64 > HPTS 
TITL ' Maxinun nunber of integrat ion points for dose 5 • LYMAX 
Till ' Maxinun nunber of integration points for risk 17 , l(YMAX 
11111!11111111111111 I I I I I I I I I I I I I I II I Ill II ll Ill I Ill I II I ill I 11111111 III!! I !11 l Ill l I Ill ti 111111111111111 It ll I l 1111111111 f 111111 f II 

Surmary of Pathway Selections 

Pathway User Se lection 
llllllilllXllllllllWUllAlllAlllllllAAAlllllllW 

1 •• external gaama active 
2 •• inhalation (w/o radon)' active 
3 •• plant ingestion active 
4 • • meat inges tion active 
5 •• milk ingest ion active 
6 •· aquatic foods active 
7 • • drinking water active 
8 •• soil ingestion active 
9 •• radon suppressed 
Fi nd peak pathway doses active 

11111 11111 111111 I Ii 11111 I 11111 II l lfl lfll 1111111 l II I 
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Surmary 116-N·l RESRAD Evaluation of Overburden for Backf i ll 
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Dose Conversion Factor (and Related) Parameter Sllllll8ry 
File: HEAST 2001 Morbidity 

0 ' Current ' 1 Parameter 
Menu' Parameter Value ' Defau l t ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlliAAAAAAAAAlliAAAAAAAAAAAAAAAAAAAAlliAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
8·1 1 Dose conversion factors for inhalation, mrem/pCi: 
8·1 'Ac·227+0 
8·1 l Affl·241 
8· 1 ' Co·60 
B· 1 ' Cs· 137+0 
8·1 ' Eu-154 
8·1 ' Eu-155 
8·1 ' Ni -63 
8· 1 ' Np·237+0 
8- 1 ' Pa· 231 
B- 1 'Pu·239 
B· 1 1 Pu-240 
8· 1 ' Ra-228+0 
8·1 ' Th-228+0 
8-1 1 Th-229+0 
8·1 1 Th-232 
8-1 ' U-2.33 
8· 1 ' U-235+0 
8-1 ' U-236 

0-1 'Dose conversion factors for ingestion, mrem/pCi: 
0-1 'Ac-227+0 
0· 1 l Affl·241 
0· 1 ' Co-60 
0· 1 ' Cs-137+0 
0-1 ' Eu-154 
0· 1 ' Eu-155 
0-1 ' Ni -63 
0- 1 ' Np-237+0 
0-1 ' Pa -231 
0·1 ' Pu-239 
0· 1 ' Pu-240 
D· 1 ' Ra· 228+0 
D· 1 ' Th -228+0 
0· 1 ' Th · 229+0 
0-1 ' Th -232 
D· 1 ' U·233 
0-1 1 U·235+0 
D-1 ' U· 236 

0·34' Food transfer factors: 
0•34 1 Ac-227+0 plant/soil concentration ratio, dimensionless 
D-34' Ac-227+0 beef/livestock- intake ratio, CpCi/kg)/(pCi/d) 
0-34' Ac-227+0 mi l k/livestock- intake rat io, CpCi/L)/(pCi/d) 
0· 34' 
0· 34' Am-241 
D· 34 ' Am-241 
0·34 l Affl•241 
0·34 l 

plant/soi l concentration ratio, dimensionless 
beef/livestock-intake ratio, (pC i /kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pC i /d) 

C-34 

'6.720E+OO 1 6.720E+OO' OCF2C 1) 
'4.440E·01 '4.440E-01 'DCF2( 2) 
'2.190E-04 1 2.190E·04' OCF2( 3) 
' 3.190E·05' 3.190E·05 1 OCF2( 4) 
' 2.860E -04' 2.860E ·04' OCF2C 5) 
'4.140E-05' 4.140E· 05' OCF2( 6) 
'6.290E·06' 6.290E· 06' OCF2( 7) 
'5.400E·01 1 5.400E·01 1 OCF2( 8) 
' 1.280E+OO' 1.280E+OO' DCF2( 9) 
'4.290E·01 '4. 290E-01 'OCF2(10) 
'4. 290E·01 '4.290E·01 'OCF2(11) 
1 5.080E·03 1 5.080E·03 1 OCF2(12) 
'3.450E-01 ' 3.450E·01 'OCF2(13) 
'2.160E+OO' 2.160E+OO 1 OCF2(14) 
' 1.640E+OO' 1.640E+OO ' OCF2C15) 
' 1.350E·01 ' 1.350E·01 'OCF2(16) 
' 1.230E·01 ' 1.230E·01 'OCF2(17) 
' 1.250E·01 ' 1.250E· 01 'DCF2C18) 

1 1 .480E·02 1 1.480E·02' OCF3( 1) 
' 3.640E·03' 3.640E·03' OCF3( 2) 
1 2.690E·OS' 2.690E-05' OCF3( 3) 
'S.OOOE-05 1 5.000E-05' OCF3( 4) 
'9.550E·06' 9.550E ·06' OCF3( 5) 
' 1.530E-06 1 1.530E·06' OCF3( 6) 
'5.TTOE-07' 5.770E-07' OCF3( 7) 
'4.440E·03 1 4.440E-03' OCF3( 8) 
' 1.060E·02' 1.060E·02' OCF3( 9) 
'3.540E -03' 3.540E· 03' OCF3(10) 
'3.540E-03' 3.540E-03' OCF3(11) 
' 1.440E · 03' 1.440E-03 1 OCF3(12) 
'8.080E· 04' 8.080E-04' OCF3C13) 
'4.030E·03' 4.030E-03' OCF3(14) 
• 2.730E-03' 2.730E-03' OCF3(15) 
'2.890E·04' 2.890E·04' OCF3(16) 
'2.670E-04 1 2.670E-04' OCF3(17) 
' 2.690E -04' 2.690E· 04' OCF3(18) 

' 2.500E· 03 t 2.SOOE -03' RTF( 1,1) 
' 2.000E-05 ' 2.000E·OS 1 RTF( 1,2) 
'2.000E·OS' 2.000E -05' RTF( 1,3) 

' 1.000E-03' 1.000E-03 ' RTF( 2,1) 
'5.000E · OS' S.OOOE-05' RTF( 2,2) 
' 2.000E-06' 2.000E-06' RTF( 2,3) 

I 

I 

_J 
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Surrnary 116-N- 1 RESRAD Evaluation of Overburden for Backf ill 
File 116·N-1_0verburden_RESRAO_Calc_Br ief.RAO 

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

0 1 Current 1 1 Parameter 
Menu I Parameter Value ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
D-34' Co-60 plant/soil concentrat i on rat io, dimensionless • 8.000E-02' 8.000E·02 1 RTF( 3,1) 
0· 34 1 Co-60 beef/livestock-intake ratio, (pCi/kg)l(pCi/d) • 2. 000E · 02 1 2.000E·02 1 RTF( 3,2) 
0·34 1 Co-60 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1 Z.OOOE -03' 2.000E-03 1 RTF( 3,3) 
0·34 I 

0·34' 
0-34 1 

0· 34 I 

0•34 I 

Cs -137+0 
Cs -137+0 
Cs· 137+0 

0-34 1 Eu- 154 
0· 34 1 Eu·154 
0-34 J Eu·154 
0•34 I 

0·34 ' 
0·34 I 

0· 34 I 

0-34 ' 
0· 34 I 

0· 34' 
0-34 ' 
D-34' 
0· 34 I 

0-34' 
0·34' 
D-34' 
0·34 I 

0·34' 
0·34' 
D-34 ' 
D-34' 
0·34' 
D-34 ' 
D-34 1 

Eu· 155 
Eu-155 
Eu-155 

Ni ·63 
Ni-63 
Ni · 63 

Np-237+0 
Np-237+0 
Np-237+0 

Pa-231 
Pa-231 
Pa-231 

Pu-239 
Pu-239 
Pu-239 

o-34 1 Pu-240 
D-34 ' Pu-240 
0·34 1 Pu-240 
0•34 I 

0-34 1 Ra-228+0 
0·34 1 Ra-228+0 
0·34 1 Ra -228+0 
0-34 1 

0·34' 
0·34' 
0·34' 
D-34 1 

0•34 I 

D-34' 
0·34 ' 
0·34' 

Th-228+0 
Th-228+0 
Th-228+0 

Th-229+0 
Th-229+0 
Th -229•0 

plant/so i l concentration ratio, dimensionless 
beef/livestock-intake ratio, (pC i /kg)l(pCi/d) 
milk/l ivestock- intake ratio, (pCi/L)/(pCi/d) 

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

plant/soil concentrat ion ratio, dimensionless 
beef/ li vestock-intake rat io, (pCi/kg)/(pC i /d) 
milk/l ivestock-intake rat i o, CpCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pC i /kg)/(pC i /d) 
mi lk/l i vestock ·intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/l i vestock-intake rat io, CpCi/kg)/CpCi/d) 
milk/livestock- intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/ li vestock-intake ratio, (pC i /kg)/(pC i /d) 
milk/ li vestock-intake ratio, (pC i /L)/(pCi/d) 

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

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/l ivestock- 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 i vestock- intake ratio, (pCi/kg)/(pC i/d) 
milk/livestock-intake ratio , (pC i /L)/CpCi/d) 

plant/soil concentrat ion ratio, dimens ionless 
beef/livestock-i ntake ratio, (pC i /kg)/(pCi/d) 
milk/livestock· intake ratio, (pC i /L)/(pC i /d) 

C-35 

'4.000E-02 1 4.000E-02 1 RTF( 4, 1) 
1 3.000E -02 1 3.000E·02 1 RTF( 4,2) 
' 8.000E -03' 8.000E-03' RTF( 4,3) 

1 2.SOOE -03 1 2.SOOE-03' RTF( 5, 1) 
' 2.000E -03 ' 2.000E-03 1 RTF( 5,2) 
' 2.000E -05 1 2.000E·05 ' RTF( 5,3) 

1 2.SOOE-03' 2.500E·03 1 RTF( 6,1) 
1 2.000E -03' 2.000E-03' RTF( 6,2) 
' 2.000E ·05' 2.000E-05 1 RTF( 6,3) 

1 5. 000E -02 1 5.000E-02' RTF( 7,1) 
' 5.000E -03' 5.000E · 03' RTF( 7,2) 
' 2.000E -02' 2.000E-02 1 RTF( 7,3) 

1 2.000E -02 1 2.000E-02 1 RTF( 8,1) 
1 1. 000E -03 1 1.000E-03' RTF( 8,2) 
' 5.000E -06' 5.000E-06 1 RTF( 8,3) 

1 1.000E·02' 1.000E· 02' RTF( 9,1) 
1 5.000E -03' 5.000E-03 1 RTF( 9,2) 
1 5.000E- 06 • 5.000E-06' RTF( 9,3) 

1 1.000E -03 1 1.000E-03 1 RTF(10, 1) 
' 1.000E-04 1 1.000E-04 1 RTF(10,2) 
' 1. 000E-06 1 1.000E-06 1 RTF(10,3) 

1 1.00DE-03' 1.000E· 03' RTF(11,1) 
' 1.000E-04 1 1.000E-04 1 RTF(11,2) 
' 1.000E·06 1 1.000E-06' RTF(11,3) 

1 4.000E -02 1 4.000E-02 1 RTF(12,1) 
' 1.000E-03 1 1.000E-03 1 RTF(12,2) 
1 1.000E· 03 1 1. 000E-03' RTF(12,3) 

' 1. 000E -03' 1.000E-03 1 RTF(13,1) 
1 1.000E-04 1 1. 000E -04 • RTF(13,2) 
1 5.000E-06 1 5.000E-06 1 RTF(13,3) 

' 1.000E-03' 1.000E-03 • RTF(14,1) 
' 1.000E-04 1 1.000E-04 1 RTF(14,2) 
1 5.00DE-06' 5.000E-06' RTF(14,3) 
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Slllrnary 116·N-1 RESRAD Evaluation of Overburden for Backfill 
File 116·N·1_0verburden_RESRAD_Calc_Brief.RAD 

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

O ' Current ' ' Parameter 
Menu ' Parameter Value I Oefaul t ' Name 
JIJlilJIJIAilAAJlililJlilJlilAililJlilJliiilAAAAAAAAAAAAilililiiJliiJliiAAAAAAAA.UlW.ilm,uilm,AllilAAAAAAAJIAUJIJIJliiJlilJIAilYIA)liiJIAAAAAAAAAAA 
0·34 1 Th-232 plant/soil concentration ratio, dimensionless 1 1.000E-03' 1.000E· 03' RTF(15,1) 
0·34 1 Th-232 beef/livestock· intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-04' 1.000E-04 1 RTF(15,2) 
0·34' Th-232 milk/livestock-intake ratio, CpCi/l)/CpCi/d) '5.000E-06 1 5.000E·06' RTF(15,3) 
0·34' 
0·34 'U-233 plant/soil concentration ratio, dimensionless ' 2.500E·03 ' 2.500E·03' RTFC16,1) 
0·34 'U-233 beef/l ivestock·intake rat"io, (pCi/kg)/CpCi/d) '3.400E-04' 3.400E·04 1 RTF(16,2) 
0·34 1 U-233 milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 6.000E-04 ' 6.000E-04' RTF(16,3) 
0·34' 
0·34' U-235+0 plant/soil concentration ratio, dimensionless '2.500E·03' 2.500E·03' RTF( 17, 1) 
0·34' U-235+0 beef/livestock-intake ratio, CpCi/kg)/(pCi/d) '3.400E·04' 3.400E·04' RTF(17,2) 
0 · 34 'U·235+0 milk/livestock-intake ratio, CpCi/L)/(pCi/d) '6.000E-04' 6.000E·04' RTF(17,3) 
0-34' 
0·34' U-236 plant/soil concentration ratio, dimensionless ' 2.500E·03' 2.500E·03' RTF(18,1) 
0·34' U·2.36 beef/livestock-intake ratio, (pCi/kg)/CpCi/d) '3.400E·04' 3.400E·04 1 RTF(18,2) 
0•34 I U-236 milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 6.000E-04 1 6.000E-04' RTF( 18,3) 

0·5 1 Bioacc1..1TUlation factors, fresh water, L/kg: 
0· 5 1 Ac-227+0 fish ' 1. 500E+01 1 1.500E+01 ' BIOFAC( 1,,) 
0·5 'Ac-227+0 crustacea and mollusks ' 1 .OOOE+03 > 1.000E+03 ' BIOFAC( 1,2) 
0·5 l 

0·5 'Am-241 fish 1 3.000E+01 1 3.000E+01 1 BIOFAC( 2, 1) 

0· 5 ' Am-241 crustacea and mollusks ' 1.000E+03 1 1 .OOOE+03 ' BIOFAC( 2,2) 
0·5 I 

0· 5 ' Co·60 fish 1 3.000E+02' 3.000E+02' BIOFACC 3, 1) 

o-5 'Co-60 crustacea and mollusks ' 2.000E+02 ' 2.000E+02' BIOFAC( 3,2) 
0· 5 ' o-s ' Cs· 137+0 fish 1 2. OOOE+03 ' 2.000E+03' BIOFAC( 4, 1) 
0·5 1 cs-137+0 , crustacea and mollusks J 1.000E+02 ' 1.000E+02' BIOFAC( 4,2) 
0·5 J 

o-5 ' Eu· 154 fish 1 5.000E+01 1 5.000E+01' BIOFAC( 5,1) 
0· 5 'Eu·154 crustacea and mollusks I 1 .OOOE+03 ' 1. 000E+03' BIOFAC( 5,2) 
0-5 J 

0·5 ' Eu· 155 fish 1 5.000E+01 1 5 • OOOE+01 ' BIOFAC( 6, 1) 
o-s ' Eu-155 crustacea and mollusks ' 1.000E+03' 1.000E+03 ' BIOFAC( 6,2) 
0-5 I 

0·5 ' Ni ·63 fish ' 1. OOOE+02 ' 1 .OOOE+02 ' BIOFAC( 7, 1) 
0·5 ' Ni · 63 crustacea and mollusks 1 1. 000E+02 ' 1 .OOOE+02 1 BIOFAC( 7,2) 
0· 5 ' 
0· 5 ' Np-237+0 fish '3.000E+01 ' 3.000E+01 'BIOFAC( 8, 1) 
0-5 1 Np- 237+0 crustacea and mollusks '4.000E+02' 4.000E+02 1 BIOFAC( 8,2) 
0· 5 J 

0-5 1 Pa· 231 fish ' 1.000E+01 ' 1 .OOOE+01 ' BIOFAC( 9,,) 
0-5 1 Pa-231 , crustacea and mollusks l 1.100E+02 1 1. 100E+02 ' BIOFAC( 9,2) 
0·5 I 

0-5 1 Pu-239 fish ' 3.000E+01 '3.000E+01 ' BIOFAC(10,1) 
0·5 'Pu-239 crustacea and mollusks ' 1 • OOOE+02 ' 1.000E+02 ' BIOFAC{10,2) 
0·5 J 

0·5 'Pu-240 fish '3.000E+01 ' 3.000E+01 ' BIOFACC 11, 1) 
0·5 1 Pu-240 crustacea and mollusks ' 1.000E+02 1 1.000E+02 ' BIOFAC(11,2) 
o-5 ' 
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Sl.ffll'IBry 116-N-1 RESRAO Evaluation of Overburden for Backfill 
File 116-N-1_0verburden_RESRAO_Calc_Brief.RAO 

Dose Convers ion Factor (and Related) Parameter Sl.fflllBry (continued) 
File: HEAST 2001 Morbidity 

O ' Current ' ' Parameter 
Menu ' Parameter Value ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAA~AA 
D-5 1 Ra-228+0 , fish ' 5.000E+01 ' 5.000E+01 ' BIOFAC(12,1) 
D-5 ' Ra-228+0 , crustacea and mollusks ' 2.SOOE+02' 2.500E+02 1 BIOFAC(12,2) 
D-5 1 

D-5 ' Th-228+0 fish 
D-5 ' Th-228+0 ·: crustacea and mollusks 
0-5 I 

D-5 1 Th-229+0 fish 
D-5 ' Th-229+0 crustacea and mollusks 
D-5 ' 
D-5 ' Th-232 
D-5 ' Th-232 
D-5 ' 
0·5 ' U·233 
0· 5 1 U·233 
0•5 I 

D-5 ' U-235+0 
D-5 ' U-235+0 
D·S ' 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mol lusks 

1 1.000E+02 1 1.000E+02 1 BIOFAC(13,1) 
' 5.000E+02' S.OOOE+OZ' BIOFAC(13,2) 

1 1.000E+02 1 1.000E+OZ' BIOFAC(14,1) 
' 5.000E+02' 5.000E+02' BIOFAC(14,2) 

' 1.000E+02' 1.000E+OZ I BIOFAC(15,1) 
' 5.000E+02' S.OOOE+02' BtOFAC(15,2) 

' 1.000E+01 ' 1.000E+01 ' 8JOFAC(16,1) 
' 6.000E+01 ' 6.000E+01 1 BIOFAC(16,2) 

1 1.000E+01 ' 1.000E+01 ' BIOFAC(17,1) 
' 6.000E+01 ' 6.000E+Ol ' BIOFAC(17,2) 

D-5 > U-236 , fish ' 1.DOOE+Ol 1 1.000E+01 1 BIOFAC(18,1) 
D-5 1 U-236 , crustacea and mollusks ' 6.000E+Ol 1 6.000E+01 ' BIOFACC18,2) 
lfillllllliiillillllllilllillllliiilililliiliiliillllilillilliiillllilllililllllillliiiiillliiltllllllllll 
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so..mnary 116-N-1 RESRAD Evaluation of Overburden for 8ackflll 
file 116-N-1_0\lerburden_RESRAD_Calc_Brief .RAD 

Site-Specific Parameter Summary 
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o • User • Used by RESRAD • Parameter 
Menu • Parameter • Input ' Default 1 (If different from user input) 1 Name 
.UiUAAAAAilAUU:0.:0.AUU:O.U,JiUAAil.AU.UU.AllAAAllUAAAAAAAA:0.Ur.llXU,OA:O.lAAAAAAAAAliUU:O.:O.ll:O.llllllllAA:0.AAUAAilAAUllbllAllilAAllAAAUll 
R011 ' Area of contaminated zone Cm-*2) ' 1.240E+04 ' 1.000E+04 • • AREA 
R011 1 Thickness of contaminated zone (m) '4.600E+OO' 2.000E+OO' 1 THICKO 
R011 1 Length parallel to oqui fer flow (m) ' 1.200E+02 ' 1.000E+02 1 

' LCZPA0 
R011 ' Basic radiat ioo dose limit (mrem/yr) 1 1.500E+01 ' 2.500E+01 ' ' BRDL 
R011 • Time since placement of material (yr) ' O.OOOE+OO ' O.OOOE+OO ' • Tl 
R011 • Times for calculatioos (yr) ' 1.000E•OO' 1.000E+OO • > T( 2) 
R011 • Times for calculatioos (yr) 1 3.000E+OO ' 3.000E+OO ' ' T( 3) 
R011 ' Times for calculatioos (yr) ' 7.600E+OO • 1.000E+01 ' > T( 4) 
R011 ' Times for calculatioos (yr) • 1.400E+01 • 3.000E+01 1 1 T( 5) 
R011 1 Times for calculations (yr) ' 4.200E+01 1 1.000E+02 1 

• TC 6) 
R011 ' Times for calculations (yr) • 1.000E+02 • 3.000E+02 ' • T( 7) 
R011 • Times for calculations (yr) ' 1.370E+02 • 1 .OOOE+03 ' • TC 8) 
R011 ' Times for calculations Cyr) • 3 . 000E+02 ' 0.000E+OO 1 1 TC 9) 
R011 1 Times for calculations (yr) 1 1.000E+03' O.OOOE+OO 1 1 T(10) 

R012 1 Initial principal radionuclide (pCi/g): Am-241 ' 4.200E - 02 • O.OOOE+OO • . ' S1( 2) 

R012 ' Initial principal radionuclide (pCi/g): Co-60 ' S.SOOE-01 ' O.OOOE+OO l ' S1( 3 ) 

R012 ' Initial principal radionuclide (pCi/9): Cs-137 ' 1. 200E+OO ' O.OOOE•OO 1 ' S1( 4) 

R012 ' Initial principal radionuclide (pCi/g): Eu-154 • 2.2ooe-02 • 0.000E+OO • 1 S1 C 5) 

R012 ' Initial principal radionucl ide CpCi/g): Eu-155 I 1. 7QQf•Q3 ) O.OOOE+OO • 1 S1( 6) 

R012 ' Initial principal radionucl Ide (pCi/g): Ni -63 ' 2.870E+OO ' O.OOOE+OO ' ' S1( 7) 

R012 ' Initial principal radlonucl ide (pCi/g), Pu-239 ' 2.200E-03 ' O.OOOE+OO • ' S1(10) 

R012 1 Initial principal radionuclide (pCi/g): Pu-240 '5.000E·04' O.OOOE+OO ' ' S1(11) 
RD12 ' Concentration i n grO\lldwater (pC i /ll: Am-241 1 not used ' D.DDDE+DD ' ' 111( 2) 

R012 ' Concentration in groundwater CpCi/L): Co· 60 • not used I O.OOOE+OO ' I 1/1( 3) 

R012 ' Concentrat i on in groundwater (pCi/L): Cs - 137 'not used 'O. OOOE+OO' I 1/1( 4) 

R012 ' Concentrotion in groundwater {pCi/L): Eu·154 ' not used ' O.OOOE+OO ' ' 111( S) 

R012 ' Concentration in groundwater (pCi/L): Eu-155 • not used 'O.OOOE+OO' ' 111( 6) 

R012 ' Concentration in groundwater (pCi/l): Ni -63 'not used 1 O.OOOE+OO • ' 111( 7) 

R012 ' Concentration in groundwater (pCi/L): Pu · 239 ' not used I O. OOOE+OO I ' 111(10) 

R012 ' Concentrat i on in groundwater (pCi/L): Pu-240 ' not used ' O.OOOE+OO • I 1,11(11) 

R013 1 Cover depth (ml I O.OOOE+OO I O.OOOE+OO 1 I COVERO 

R013 1 Density of cover material (g/cm**3) ' not used 1 1.500E+OO • 'DENSCV 

R013' cover depth erosion rete {11\fyr) ' not used 1 1.000E-03 • ' vcv 

R013 • Density of contaminated zone (g/cm .. 3) ' 2 . 000E+OO ' 1.SOOE+OO ' 'OENSCZ 

R013 ' Contaminated zone erosion rate Cm/yr) ' 1.000E-03 ' 1.000E-03 • 'vcz 

R013 1 Contaminated zone total porosity ' 3.000E-01 • 4 . 000E - 01 1 'TPCZ 

R013 1 Contaminated zone field capacity ' 2 ,500E-01 ' 2.000E-01 ' ' FCCZ 
R013' Contaminated zone hydraulic conductivity (m/yr) ' 2.500E+02 ' 1 . OOOE+01 l 1 HCCZ 

R013 'Contaminated zone b parameter ' 4 . 050E+OO ' 5.300E+OO ' ' BCZ 

R013' Average annual wind speed Cm/sec l 1 3.400E+OO 1 2.000E+OO ' ' WINO 

R013 ' Humidity In air Cg/m*-3) 'not used • 8.000E+OO • ' HUMID 

R013' Evapotransplration coefficient ' 9.100E·01 • 5.000E-01 l ' EVAPTR 

R013 1 Precipitation (111/yrl J 1.600E ·01 1 1.000E+OO 1 ' PRECIP 

R013 ' Irrigation cnvyr) ' 7 .600E-01 ' 2.000E-01 ' I RI 

R013 1 Irrigat i on mode 1 overhead ' overhead I , IDITCH 

R013 ' Runoff coefficient ' 2 . 000E-01 1 2.000E-01 1 1 RUNOFF 

R013 '1/atershed area for nearby stream or pond (m**2) 1 1.000E+06 1 1 .OOOE+06 • 'I/AREA 

R013' Accuracy for water /soil cO!Jl)Utat ions ' 1.000E -03 1 1.000E·03 I 1 EPS 
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Fi le 116-N· l_Overburden_RESRAD_Calc_Bri ef .RAO 

Site-Specific Parameter Sumiary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

o I User 1 1 Used by RESRAO ' Parameter 
ltenu I Parameter Input I Default ' (If different from user input) 1 Name 
U.lUAU.l.l.l.l.Uil.UX.U.U.l.UXUAX.Uilililil.U.lilUUUAXil.Uil.U.UAlil.lilUilU.UUU,.l.U.U.UilAilAiiUlAU.UUJI.U.UU.l.U.UllilllilUUU.lUU.AU.U 
R014 ' Density of saturated zone (g/cm**3) • 2.000E+OO 1 1.SOOE+OO ' 1 OENSAQ 
R014 1 Saturated zone total porosity 1 3.000E-01 1 4.000E -01 ' • TPSZ 
R014 1 Saturated zone effective porosity 1 2 . SOOE·Ol • 2.000E-01 • • EPSZ 
R014 1 Saturated zone field capacity ' 2.000E· Ol • 2.000E·D1 • 1 FCS.Z 
R014 1 Saturated zone hydraulic conductivity (m/yr) • 5.530E•03 ' 1.000E+02 ' ' HCSZ 
R014 1 Saturated zone hydraulic gradient 1 1 . 250E·03 1 2.000E-02 1 1 HGIIT 
R014 • Saturated zone b parameter I not used 1 5.300E+OO ' 1 BSZ 
R014 ' llater table drop rate Cm/yr) 1 O.OOOE•OO 1 1 . 000E -03 1 • WT 
R014 1 llel l ~ intake depth Cm below water table) 1 4.600E+OO 1 1 ,OOOE+01 1 • Dll!BIIT 
R014 1 !todel: Nondispersion (ND) or Mass-Balance (MB) • ND • ND I HOOEL 
RD14 1 I/ell ~ i ng rate (m**3/yr) • 2.500E+02 1 2.500E+02 • • UII 

R015 ' Nunber of unsaturated zone strata 
R015 1 Unsat. zone 1, thickness Cm) 
R015 • Unsat. zone 1, soil density Cg/cm**3) 
R015 • Unsat. zone 1, total porosity 
A015 1 Unsat. zone 1, effective porosity 
R015 • Unsat. zone 1, field capacity 
R015 • Unsat. zone 1, soil-spec i fic b parameter 
R0·1s • Unsat. zone 1, hydraulic cono.,ctivity Cm/yr) 

R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 ' 
R016 1 

R016 1 

R016 ' 
R016 ' 
R016 ' 

R016 • 
R016 ' 
R016 ' 
R016 1 

R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 1 

R016 • 
R016 1 

R016 ' 

Distribution coeff i cients for Arn-241 
Contaminated zone (crn"*3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

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

Di stribution coeffic i ents for Cs - 137 
Contaminated zone ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr> 
Solubi I ity constant 

Distribution coeff i cients for Eu-154 
Contami nated zone <cm**3/g) 
unsaturated zone 1 Ccm .. 3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubi I ity constant 

J , , , 

1 1.790E+01 '4.000E+OO 1 

' 2 . 000E+OO ' 1.500E+OO ' 
' 3.00DE- 01 ' 4.000E - 01 ' 
1 2.SOOE- 01 J 2 . 000E- 01 1 

• 2.sooe -01 • 2.oooe-01 , 
' 4.050E+OO ' 5.300E+OO ' 
1 2.500E+02 .I 1 .OOOE+01 ' 

1 2 . OOOE+02 1 

' 2.000E+02 ' 
• 2.000E+02 1 

• 0 . OOOE+OO ' 
' O. OOOE+OO ' 

• 5.000E+01 ' 
' 5.000E+01 • 
' 5 .OOOE+01 ' 
' O.OOOE+OO 1 

' O.OOOE+OO ' 

2.000E+01 • 
2.000E+01 1 

2.000E+01 ' 
0 .000E +OO • 
O.OOOE+OO ' 

1.000E+03 • 
1.000E+03 1 

1.000E+03 ' 
o.oooe+oo • 
O.OOOE+OO ' 

'5.000E+01 ' 1.000E+03' 
' 5. 000E+01 ' 1. OOOE+03 ' 
' 5.000E+OI ' 1.000E+03 ' 
1 0. OOOE+OO ' 0. OOOE+OO ' 
' O.OOOE+OO ' O. OOOE+OO ' 

' 2. OOOE+02 '· 1. OOOE+OO ' 
1 2 . OOOE+02 ' • 1. OOOE +00 ' 
'2.000E+02 '·1.000E+OO • 
1 O.OOOE+OD ' O.OOOE+OO ' 
' O.OOOE+OO ., O.OOOE+OO 1 

C-39 

4.341E · OS 
not used 

·1. 733E · 04 
not use<! 

1. 733E · 04 
not used 

4.341E·OS 
not used 

'NS 
' H(l) 

' OENSU2(1) 
' TPUZ(1) 
1 EPUZC1) 
' FCUZ(1) 
' BUZ(1) 
' HCUZ(1) 

'DCNUCC( 
' DCNUCU( 
'DCNUCS( 
'ALEACHC 
1 SOLUBKC 

2) 
2, 1) 
2) 
2) 
2) 

'DCNUCC( 3) 
' OCNUCU( 3, 1) 
'OCNUCS( 3) 
' ALEACH( 3) 
1 SOLUBKC 3) 

'DCNUCC( 4) 
'DCNUCU( 4,1) 
'DCNUCS( 4) 
' ALEACH( 4) 
' SOLUBKC 4) 

1 DCNUCC( 5) 
'OCNUCU( 5,1) 
'DCNUCS( 5) 
'ALEACH( 5) 
' SOLUBK( 5) 
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Sllllllllry 116·N·1 RESRAD Evaluation of Overburden for Backfill 
Fi le 116·N· 1_0verburden_RESRAD_Calc_Brief .RAD 

Site-Specific Parameter SUT111ary (continued) 

CVP-2006-00004 
Rev. 0 
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0 • User 1 • Used by RESRAD • Parameter 
Menu I Parameter Input ' Default • Clf different from user input) 1 Name 
llWAJIJIJlilJIU.JlllllllllAJillUJIUllilJIUll.UlJIJI.UJIJIUllUAAJIAAAAAAildJIAAAJIAii.Ullllilll.UU.UJlilUllll;U.UJlilJIJIUUJIJlilllAXllUilUJIUilll 
RD16 1 Distribution coefficients for Eu-155 ' ' ' 
R016 • Contaminated zone (cm**3/g) ' 2.000E+02 ' · 1.000E+OO' 
R016' Unsaturated zone 1 (cm**3/g) ' 2.000E+02 '·1.000E+OO • 
R016 ' Saturated zone (cm**3/g) ' 2.000E+02 '· 1.000E+OO • 
R016 ' Leach rate (/yr) ' O.OOOE+OO ' O.OOOE+OO ' 
R016 ' Solubility constant I O.OOOE+OO I O.OOOE+OO ' 

R016 ' 
R016 1 

R016 l 

R016 l 

R016 l 

R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 • 
R016 1 

R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016' 

Distribution coefficients for Ni · 63 
Contaminated zone ( cm**3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone Ccm*-3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for Pu- 239 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone Ccm••·J/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for Pu-240 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm•*3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Ac-227 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone ccm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Np-237 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone Ccm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Pa-231 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

' 3 . 000E+01 ' 
' 3.000E+01 1 

• 3 . 000E+01 ' 
' O.OOOE+OO ' 
' O. OOOE+OO ' 

• 2.000E+02 ' 
' 2.000E+02 ' 
' 2.000E+02 ' 
' O.OOOE+OO ' 
I o. OOOE+OO I 

' 2.000E+02 ' 
l 2.000E+02 1 

' 2.000E+02 • 
' O.OOOE+OO ' 
1 O.OOOE+OO ' 

1.000E+03 ' 
1.000E+03 ' 
1.000E+03 ' 
O.OOOE+OO ' 
O.OOOE+OO ' 

2 . 000E+03 ' 
2.000E+03 ' 
2.000E+03 ' 
O.OOOE+OO ' 
O.OOOE+OO ' 

2 . 000E+03 • 
2.000E+03 ' 
2.000E+03 ' 
O.OOOE+OO • 
O.OOOE+OO ' 

' 2.000E+01 ' 2 . 000E+01 ' 
' 2.000E+01 ' 2.000E+01 ' 
' 2.000E+01 ' 2.000E+01 ' 
' O.OOOE+OO ' 0.000E+OO 1 

' 0. OOOE+OO ' 0. OOOE+OO ' 

'·1.000E+OO ' · 1.000E+OO' 
1 • 1.000E+OO 1 • t.OOOE+OO • 
• - 1. OOOE+OO • • 1 . OOOE+OO • 
' O.OOOE+OO ' O.OOOE+OO • 
1 O.OOOE+OO ' O.OOOE+OO ' 

'5.000E+01 '5.000E+01 ' 
' 5.000E+01 • 5 . 000E+01 ' 
' 5.000E+01 1 5.000E+01 ' 
• O.OOOE+OO ' 0.000E+OO ' 
' O.OOOE+OO ' 0.000E+OO ' 

C-40 

4.341E·05 
not used 

2.884E·04 
not used 

4.341E·05 
not used 

4.341E·05 
not used 

4 . 316E·04 
not used 

2.574E+02 
2.574E+02 
2.574E+02 
3.373E·OS 
not used 

1 •. 733E·04 
not used 

'DCNUCC( 
'DCNUCUC 
'DCNUCS( 
'ALEACH( 
' SOLUBKC 

6) 
6, 1) 
6) 
6) 
6) 

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

1 DCNUCC(10) 
'OCNUCU(10 ,1) 
'DCNUCS(10) 
'ALEACH(10) 
• SOLUBKC10l 

'OCNUCC(11) 
1 DCNUCU(11, 1) 
'OCNUCS(11) 
'ALEACH(11) 
'SOLUBK(11) 

'DCNUCC( 
'DCNUCU( 
' DCNUCS( 
' ALEACHC 
' SOLUBK( 

1) 

1, 1) 
1) 
1) 
1) 

' DCNUCCC 8) 
' DCNUCU( 8, 1) 
'OCNUCSC 8) 
'ALEACH( 8) 
' SOLUBKC 8) 

' DCNUCC( 9) 
' OCNUCUC 9, 1) 
'DCNUCSC 9) 
' ALEACH( 9) 
'SOLUBKC 9) 
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S<.mnary 116·N·1 RESRAD Evaluation of overburden for Backlit l 
Fi le 116·N·1_0verburden_RESRAO_Calc_Brief .RAD 

Site- specif ic Parameter S1.11111ary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O ' User ' ' Used by RESRAD I Parameter 
Menu ' Parameter Input I Default ' (If different from user input ) ' Name 
l.U..U.U.U.IIA.00.U,.UU.llUX.U.U.Ul.U.UlAlllAAU.UA.UlA.UUUX.UU.UU.UU.UlU.UU.U.UlXA.U.U.U.Ull.U.U.Ull.Uii.UiiUAUiiA.UUii.U.Ul 
R016 ' Distribut ion coefficients for daughter Ra-228 
R016 ' Contaminated zone ccm•*3/g) 
R016 ' Unsaturated zone 1 ccm•*3/g) 
R016 ' Saturated zone (cm**3/g) 
R016 ' Leach rate (!yr) 
R016 ' Solubility constant 

R016 ' 
R016 ' 
R016 1 

R016 1 

R016 1 

R016 1 

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

Th · 228 

R016 1 

R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 1 

Di stribution coefficients for daughter Th·229 
Contaminated zone Ccm**3/g) 

R016 1 

R016 1 

R016 1 

R0 16 1 

R016 1 

R016 ' 

R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 1 

R016 1 

R016 1 

R016 ' 
R016 ' 
R016 ' 

Unsaturated zone 1 (cm**3/g) 
Saturated zone {cm**3/g) 
leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Th · 232 
Contaminated zone Ccm* 0 3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (c.m**3/g) 
Leach rate (/yr ) 
Solubility constant 

Distribution coefficients for daughter U· 233 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
leach rate (!yr) 
Solubility constant 

Distribution coeff icients for daughter U-235 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (c.m•*3/g) 
leach rate (/yr) 
solubility constant 

R016 1 Distribution coefficients for daughter U-236 
R016 1 Contaminated zone (cm0 *3/g) 
R016 1 Unsaturated zone 1 (cm**3/g) 
R016 ' Saturated zone (cm*0 3/g) 
R016 ' Leach rate (!yr) 
R016 ' Solubility constant 

R017 1 Inhalation rate Cm**3/yr) 

' 7 .OOOE+01 ' 7 .OOOE+01 • 
' 7.000E+Ol 1 7.000E+01 1 

1 7. OOOE+Ol 1 7 . OOOE+01 ' 
' O.OOOE+OO ' O.OOOE+OO ' 
1 O. OOOE+OO ' 0.000E+OO 1 

' 6.000E+04 ' 6.000E+04 • 
• 6.000E+04 ' 6.DODE+04 ' 
' 6.000E+04 1 6 .000E+04 ' 
' O.OOOE+OO I O.OOOE+OO ' 
' O.OOOE+OO I O. OOOE+OO ' 

' 2.DOOE+02 ' 
' 2.000E+02 1 

' 2 . OOOE+02 ' 
I O.OOOE+OO I 
1 O.OOOE+OO ' 

6.000E+04 ' 
6.000E+04 ' 
6.000E+04 ' 
O.OOOE+OO l 

o.oooe+oo • 

1 6.000E+04 1 6.000E+04 ' 
' 6.000E+04 ' 6.000E+04 ' 
1 6.000E+04 • 6.000E+04 ' 
1 O.OOOE+DO • 0.000E+OO ' 
' O.OOOE+OO ' O.OOOE+OO 1 

' 2.000E+OO ' 
' 2.000E+OO • 
' 2.000E+OO ' 
' O.OOOE+OO 1 

' O.OOOE+DO 1 

5.DOOE+01 1 

5.000E+01 ' 
5.000E+01 ' 
O.OOOE+OO I 

D.OOOE+OO ' 

• 5.000E+01 ' 5.000E+01 • 
' 5 . 000E+01 ' 5.000E+01 ' 
' 5.000E+01 ' 5.000E+01 ' 
' O. OOOE+OO ' 0.000E+OO 1 

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

' 5.000E+01 ' 5.000E+01 ' 
' 5.000E+01 ' 5.000E•01 1 

' 5.000E+01 ' 5.000E+01 • 
' O.OOOE+OO 1 0.000E+OO ' 
' O.ODOE+OO ' O.OOOE+OO ' 

1 8 . 400E+03 ' 8.400E+03 ' 

C-41 

1.239E·04 
not used 

1 .448E·07 
not used 

4.341E·05 
not used 

1 .448E·07 
not used 

4 . 088E · 03 
not used 

1. 733E·04 
not used 

1. 733E·04 
not used 

1 DCNUCC(12) 
' DCNUCU(12, 1) 
1 DCNUCS( 12) 
1 ALEACH(12) 
1 SOLUBIC( 12) 

1 DCNUCC(13) 
1 DCNUCU(13, 1) 
1 DCNUCS( 13) 
1 AL EACH( 13) 
1 SOLUBK( 13) 

1 OCNUCC( 14) 
1 DCNUCUC14, 1) 
' DCNUCS(14) 
1 ALEACH(14) 
' SOLUBK(14) 

' DCNUCC(15) 
1 DCNUCU(15,1) 
1 DCNUCS(15) 
1 ALEACH(15) 
1 SOLUBK(15) 

1 DCNUCC( 16) 
' DCNUCU( 16, 1) 
1 DCNUCS( 16) 
' ALEACH( 16) 
1 SOLUBIC( 16) 

1 DCNUCC( 17) 
' DCNUCU( 17, 1) 
' DCNUCSC17) 
' ALEACH(17) 
1 SOLUBK(17) 

' DCNUCC(18) 
' OCNUCU(18, 1) 
' DCNUCS( 18) 
1 AL EACH( 18) 
1 SOLUBIC( 18) 

1 INHALR 
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S\.IMlary 116·N·1 RESRAD Evaluation of Overburden for Backfill 
File 116·N·1_overburden_RESRAO_Calc_8rief.RAD 

Site-Specific Parameter Surmary (continued) 

CVP-2006-00004 
Rev.a 
For Approval 

0 ' User ' ' Used by RESRAO ' Parameter 
Menu I Parameter ' Input • Default ' (If different from user input) • Name 
lllllAllAUlXllAllXAAAXXUlAXAXAAAlUXAXXXXXXXAUXUAAXXAXllllUAAXAAAAAXAAAAllXAAXXAAAAAAXAAAAlXAlAXUlXAAXlUAlAlllAAAAlllAAU 
R017' Mass loading for inhalation (g/m**3) ' 1.000E·D4 1 1.000E-04' 'MLINH 
R017 • Exposure duration ' 3.000E+01 • 3.000E+01 ' • ED 
R017 1 Shielding factor, inhalation • 4.000E·01 1 4.000E·01 1 • SHF3 
R017 • Shielding factor, external ganrna ' 7.000E·01 '7.0DOE-01 ' • SHF1 
R017 1 Fraction of time spent indoors 1 5.000E·01 • 5.000E·01 1 • FIND 
R017 • Fraction of time spent outdoors (on site) 1 2.500E·01 1 2.500E · 01 1 • FOTO 
R017 1 Shape factor flag, external garrma 1 1.000E+OO 1 1.000E+OO ' >0 shows circular AREA, ' FS 
R017 1 Radii of shape factor array (used if FS = •1): 
R017 1 Outer amular radius Cm), ring 1: 
R017 1 Outer amular radius (m), ring 2: 
R017 • Outer amular radius Cm), ring 3 : 
R017 1 Outer amular radius Cm), ring 4: 
R017 • Outer amular radius Cm), ring 5: 
R017 • Outer annular radius (m), ring 6: 
R017 • Outer amular radius (m), r ing 7: 
R017 • Outer annular radius Cm), ring 8: 
R017 ' Outer annular radius (m), ring 9: 
R017 1 Outer annular radius (m) , ring 10: 
R017 1 Outer annular radius (m), ring 11: 
R017 ' Outer annular radius (m), ring 12: 

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

' not 
1 not 
' not 
'not 
snot 
1 not 
1 not 
I not 

used 
used 
used 
used 
used 
used 
used 
used 

'not used 
'not used 
• not used 
1 not used 

snot used 
'not used 
' not used 
' not used 
, not used 
• not used 
'not used 
' not used 
I not used 
' not used 
• not used 
'not used 

'5 . 000E+01' 
• 7.071E+01 1 

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

• O.OOOE+OO 1 

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

' 0.000E+OO ' 
1 0. OOOE+OO 1 

' O.OOOE+OO ' 
• O.OOOE+OO 1 

' 0. OOOE+OO ' 

, 
1.000E+OO ' 

1 2. 732E·01 ' 
'D.OOOE+OO' 
1 O.OOOE+OO ' 
' O.OOOE+OO 1 

1 O.OOOE+OO ' 
' 0. OOOE+OO ' 
' O.OOOE+OO ' 
1 O.OOOE+OO ' 
' 0.000E•OO 1 

'O.OOOE+OO' 
' O.OOOE•OO ' 

R018 I Fruits, vegetables and grain consunption (kg/yr) • 1.600E+02 ' 1.600E+02 1 

R018' Leafy vegetable cons""f)t ion (kg/yr) • 1.400E+01 ' 1.400E+01 1 

R018 I Milk consunption CL/yr) ' 9.200E•01 1 9.ZOOE+Ol ' 
R018 ' Meat and poultry consunption (kg/yr) ' 6.300E+01 '6.300E+01 ' 
R018 ' Fi sh consunpt ion (kg/yr) ' 5.400E+OO' 5.400E+OO' 
R018 ' Other seafood cons""f)tion (kg/yr) 1 9.000E -01 ' 9.000E·01 ' 
R018 ' Soil ingestion rate (g/yr) '3.650E+01 '3.650E•01 • 
R018 1 Drinking water intake Cl/yr) • 7.300E+02 • 5 . 100E+02 ' 
R018 1 Contamination fraction of drinking water 1 1.000E+OO • 1.000E+OO 1 

R018 1 Contamination fraction of household water 1 not used ' 1.000E+OO 1 

R018' Contamination f raction of livestock water • 1. OOOE+OO 1 1.000E+OO ' 
R018 1 Contamination fraction of irri gat ion water , 1.000E+OO 1 1.000E+OO 1 

R018 1 Contamination fraction of aquatic food 1 5.000E-01 1 5.000E·01 ' 
R018 ' Contamination fraction of plant food ,., '·1 
R018 ' Contamination fraction of meat '·1 '·1 

C-42 

0.500E+OO 
0.620E•OO 

' RAO SHAPE( 1) 
' RAO-SHAPE( 2) 
'RAO-SHAPE( 3) 
' RAO-SHAPE( 4) 
'RAD-SHAPE( 5) 
'RAO-SHAPE( 6) 
' RAD-SHAPE( 7) 
' RAD-SHAPE( 8) 
'RAD-SHAPE( 9) 
'RAD-SHAPE(10) 
' RAO-SHAPE(11) 
1 RAO=SHAPEC12) 

' FRACAC 1) 
' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRACA( 6) 
' FRACA( 7) 
1 FRACA( 8) 
1 FRACA( 9) 
' FRACA(1 0) 
' FRACA(11) 
' FRACA(12) 

1 OIET(1) 
' DIETCZ) 
' DIET(3) 
' DIET(4) 
1 DIET(5) 
' DIET(6) 
' SOIL 
1 0111 
' FOIi 
' FHHII 
' FLII 
' FIRII 
' FR9 
' FPLANT 
' FMEAT 
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Sl.fflllilry 116· N·1 RESRAO Evaluation of overburden for Backfil l 
Fi le 116· N· 1_0verburden_RESRAO_Calc_Brief .RAO 

Si te · Specif i c Parameter Sl.fflllary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User 1 
' Used by RE.SR.AO ' Parameter 

Menu • Parameter Input ' Default ' (If different frOffl user input) • Name 
.UAlXAUllAAX.U.XUXUUX.UUU.UUX.UXAUUAiiAAAAAAilA.UUXl.UXU.O • .UAlliAUUXUUUlAAAAUUX.UXU.U.UXXA.UAX.U.UAAX.UU.UUUU 
R018' Contamination fraction of milk '·1 '·1 0.620E•OO ' FMILIC 

R019 • Livestock fodder intake for meat (kg/day) 
R019 ' Livestock fodder intake for milk (kg/day) 
R019 • Livestock water intake for meat CL/day) 
R019 • Livestock water intake for mi lk CL/day) 
R019 • Li vestock soil intake (kg/day) 
R019 • Mass loading for foliar deposition (g/m**3) 
R019 • Depth of soil mix i ng layer Cm) 
R019 ' Depth of roots Cm) 
R019 • Drinking water fraction from ground water 
R019 • Household water fraction from ground water 
R019 ' Li vestock water fraction frOffl ground water 
R019 • Irrigation fraction from ground water 

R19B • llet weight crop y i eld for Non· Leafy (kg/m**2) 
R19B • Wet weight crop y i eld for Leafy (kg/m**2) 
R19B ' llet weight crop yield for Fodder Ckg/m**2) 
R198 • Growing Season for Ncn·Leafy (years) 
R198' Grow i ng Season for Leafy (years) 
R198 • Growing Season for Fodder (years) 
R19B ' Translocat i on Factor for Non-Leafy 
R198 • Translocation factor for Leafy 
R19B • Translocation Factor for Fodder 
R19B • Dry Foliar Interception Fraction for Non · Leafy 
R19B • Dry Foliar Interception Fraction for Leafy 
R19B ' Dry Foliar Intercept ion Fraction for Fodder 
R198 ' Wet fol i ar Intercept i on Fraction for Non·Leafy 
R198 • llet foliar Interception fraction for Leafy 
R198 • Wet foliar Intercept i on fraction for fodder 
R19B • \leathering Removal Constant for Vegetat i on 

C14 ' C-12 concentration in water (g/cm**3) 
C14 • C·12 concentration i n contaminated soil (g/g) 
C14 ' Fraction of vegetation carbon from soil 
C14 ' Fraction of vegetation ca r bon frOffl air 
C14 • C-14 evasion layer thickness in soil (m) 
C14 ' C- 14 evasion flux rate frOffl soil (1/sec) 
C14 ' C-12 evasion flux rate from soil (1/sec) 
C14 ' fraction of grain i n bee.f cattle feed 
C14 ' Fraction of grain in milk cow feed 
C14 • DCF cor rection factor for gaseous forms of C14 

' 6 . 800E•01 ' 6.800E+01 1 

' 5.500E+01 ' 5.500E+01 ' 
1 5.000E•Ol ' 5.000E+01 ' 
' 1.600E+02 1 1.600E+02 ' 
'5 . 000E-01 1 5 . 000E -01' 
' 1. 000E· 04 1 1.000E-04 ' 
' 1.500E· 01 ' 1.SOOE-01 • 
' 9 . 000E·01 ' 1 9 . 000E-01 ' 
• 1. OOOE+OO ' 1 .OOOE+DO 1 

' not used ' 1 .OOOE+OO ' 
' 1.000E+OO' 1.000E•OO ' 
' 1 • OOOE +00 ' 1 . OODE+OO 1 

' 7.000E- 01 ' 7.000E · Ol ' 
' 1.500E+OO ' 1.SOOE+OO ' 
' 1.100E+OO' 1.100E+OO' 
1 1.700E· 01 ' 1.700E· 01 • 
' 2.500E · 01 ' 2 . SOOE·Ol • 
'8.000E·OZ 1 8 . 000E- 02' 
' 1.000E·01 1 1.000E · Ol 1 

• 1.000E+OO ' 1.00DE+OO • 
1 1.000E+OO ' 1 . 000E+OO ' 
' 2.SOOE-01 ' 2 . 5DOE·01 • 
' 2 . SOOE - 01 1 2 . 500E· 01 ' 
' 2.500E·01 1 2 .500E·01 • 
1 2 . 500E · 01 ' 2.500E · 01 ' 
1 2.500E·01 1 2.500E · 01 ' 
' 2.500E· 01 1 2 . SODE-01 ' 
' 2.000E+01 1 2.000E•01 • 

' not used ' 2.000E - 05 ' 
' not used • 3 . 000E · 02 • 
' not used ' 2.000E-02 ' 
• not used ' 9.800E- 01 ' 
' not used ' 3.000E·Ol 1 

' not used ' 7.000E · 07 1 

' not used 1 1.000E· 10 ' 
' not used ' 8.000E- 01 • 
' not used • 2 .000E- 01 ' 
' not used 1 8.894E+01 ' 

STOR I 

STOR ' 
STOR 1 

STOR I 

STOR ' 
STOR 1 

STOR 1 

Storage times of contami nated foodstuffs (days): ' 
Fruits , non· leafy vegetables, and grain ' 1.400E•01 1 1. 400E+01 • 
Leafy vegetables • 1.000E+OO ' 1.000E•OO • 
Milk 1 1.000E+OO • 1.000E+OO • 
Meat and poultry ' 2.000E+01 1 2.000E+01 • 
Fish 1 7.000E•OO 1 7.000E+OO ' 
Crustacea and mollusks ' 7.000E+OO • 7 . 000E+OO 1 

C-43 

' lfl5 
' LF16 
l LWIS 
' Ll/16 
1 LSI 
' HLFO 
I OM 
I OROOT 
' FGl/011 
1 FGIIHH 
' FGIILII 
' FGIIIR 

'YV(1) 
' YV(2) 
1 YV(3) 
'TE(1) 
1 TE(2) 
' TE(3) 
' TIV(l) 
' TIV(2} 
• TIV(3) 
1 RORY(l) 
1 RORY(2) 
' RDRY(3) 
l RIIET(1) 
' RWET(2) 
' RIIET(3) 
1 IILAM 

' C1211TR 
1 C12CZ 
'CSO!L 
I CAIR 
1 OMC 
'EVSN 
'REVSN 
'AVFC4 
1 AVFG5 
'C02F 

' STOR T(l) 
' STOR-TC2) 
' STOR-T(3) 
' STOR-T(4) 
• STOR-T(5) 
' STOR=T(6) 
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Sll!mary 116- N· l RESRAO Evaluat i on ot Overburden for Back.fill 
Fi le 116·N· 1_0verburden_RESRAD_Calc_Brief .RAO 

CVP-2006-00004 
Rev. 0 
For Approval 

Site-Specific Parameter Sll!mary (continued) 
O ' User ' ' Used by RESRAD ' Parameter 

Menu • . Parameter lnp.it ' Default ' (If different from user input) • Name 
llUUAAAAAAAAU..U.Ullll)IUlilll(AU.UU.U.U.UUJI..U.UilllAAAUAA:m.llUXm,AAWil.U.UUXA.UU.Ull.UUllU.UAllJI.AUUi\XAUU.UllAAAAAAAAAAUA 
STOR > \/ell water • 1.0DOE+OO ' 1 . OOOE+OO ' ' STOR T(7) 
STOR • Surface water ' 1 . OOOE+OO ' 1.000E+OO ' ' STOR-T(8) 
STOR • Livestock fodder 1 4.500E+01 ' 4.500E+01 ' 

1 
STOR)(9) 

R021 ' Th ickness of bu i lding foundat i on (m) 
R021 ' Bulk dens i ty of building fOl.lldat i on (g/cm*-3) 
R021 • Total porosity of the cover material 
R021 ' Total poros i ty of the building foundation 
R021 • Volunetr i c water content of the cover mater i al 
R021 • Volunetric water content of the fot..Vldat ion 
R021 ' Diffusion coeff i cient for radon gas Cm/sec): 
R021 ' i n cover material 
R021 • in foundation material 
R021 • in contaminated zone soil 
R021 • Radon vertical dimension of mi xing ( m) 
R021 ' Average building air exchange rate ( 1/hr) 
R021 • Height of the building ( room) (m) 
R021 ' Building inter ior area factor 
R021 ' Building depth below ground surface (m) 
R021 ' Emanating power of Rn- 222 gas 
R021 • Emanating power of Rn-220 gas 

' not used ' 1 ,SOOE -01 • 
• not used ' 2.400E+OO • 
' not used ' 4.000E -01 ' 
' not used • 1.000E-01 ' 
• not used ' 5.000E-02 • 
' not used ' 3.000E -02 ' 

' not used ' 2,000E-06 ' 
' not used • 3.000E •D7 • 
• not used • 2.000E-06 1 

• not used ' 2.000E+OO • 
' not used • 5.000E -01 1 

• not used ' 2 . 500E•OO ' 
' not used ' 0. OOOE+OO ' 
' not used '· 1 . OOOE+OO ' 
' not used ' 2.SOOE-01 ' 
' not used • 1.SOOE-01 ' 

' FLOOR1 
1 OENSFL 
' TPCV 
'TPFL 
'PH20CV 
' PH20FL 

'DIFCV 
'OIFFL 
' DIFCZ 
' HMIX 
'REXG 
' HRH 
' FAI 
1 DMFL 
' EMANA( 1) 
' EMANA(2) 

TITL • Nunber of graph i cal t i me po ints 32 ' NPTS 
Till ' Haxinun nurber of integration points for dose 1 ' LYMAX 
Till • Maxinun nuit>er of integration points for r isk S • KYMAX 
1111 IJI t 1111111111111111111111111 I 11111111 I I I I I I I I I I I I I III 1111 I I Iii i I Iii i 111 i I! ll I! 1111 i Ii! I Ii I I 11 ! ! I 11 ! Ii Ii Ii 11 HI t I Ii 11 i 1111 I I 

Sunrnary of Pathway Select ions 

Pathway User Selection 
lXAAAAAAAlUillUUlUUXUUUAAAAAllUUUUllUlU 

1 • • ei1ternal gan11\8 active 
2 •• inhalation (w/o radon)' active 
3 •• plant ingest i on active 
4 - - meat ingest ion act ive 
5 - · milk ingest i on active 
6 • • aquat i c foods active 
7 -· drinking water active 
8 -- soil ingestion act i ve 
9 • • radon suppressed 
Find peak pathway doses active 

lilltllllllllllillll l lllt!l!l!Iti!lll!llllllllfitf i 

C-44 
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Rev. 0 
For Approval 



C-46 

CVP-2006-00004 
Rev. a 
For Approval 



CVP-2006-00004 
Rev. 0 
For Approval 
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Sunmary 116·N-1 RESRAO Evaluation of Land Bridge for Backfil l Concurrence 
File 116-N-1_Backfill_RESRAD_Shallow.RAD 

Table of Contents 
AAAAAAAAAAAAAAAAA 
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Dose Convers i on Factor (and Related) Parameter Sum,ary 
File: HEAST 2001 Morbidity 

0 ' Current ' 1 Parameter 
Menu' Parameter Value ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
8· 1 'Dose conversion factors for inhalation, mrem/pCi: 
B-1 'Ac-227+0 
B-1 1 Am·241 
8· 1 ' Co· 60 
B· 1 ' Cs-137+0 
B-1 ' Eu-154 
B-1 ' Eu-155 
8· 1 1 Ni · 63 
8· 1 ' Np-237+0 
8·1 ' Pa-231 
8·1 1 Pu-239 
8· 1 1 Pu-240 
B-1 1 Ra-22B+O 
8· 1 1 Sr -90+0 
B· 1 1 Th-228+0 
8· 1 ' Th-229+0 
8·1 1 Th·232 
8· 1 ' U-233 
8· 1 ' U·235+D 
8· 1 ' U·236 

O·l I Dose conversion factors for ingestion, mrem/pCi : 
0· 1 ' Ac -227+0 
0·1 I Am· 241 
0·1 ' Co· 60 
0· 1 1 Cs· 137+0 
0·1 ' Eu·154 
0· 1 ' Eu-155 
0·1 ' Ni - 63 
0· 1 ' Np·237+D 
0·1 1 Pa-231 
0· 1 ' Pu-239 
0· 1 1 Pu-240 
0-1 'Ra-228+0 
0 · 1 ' Sr-90+0 
0· 1 ' Th-228+0 
0· 1 'Th-229+0 
0· 1 ' Th-232 
0·1 ' U-233 
0-1 ' U·235+0 
0· 1 'U·236 

0· 34' 
0·34' 
0·34' 
0·34' 
0·34' 

Food transfer factors: 
Ac-227+0 plant/soil concentration ratio, dimensionless 
Ac -227+0 beef/livestock- intake ratio, (pCi/kg)/CpC i/d) 
Ac-227+0 milk/livestock-intake ratio, CpCi/L)/(pCi/d) 

0· 34 ' Am-241 
0·34 1 Am·241 
0·34' Am-241 

plant/soil concentration ratio, dimens ionless 
beef/livestock-intake rat io, (pCi/kg)/CpC i /d) 
milk/livestock-intake ratio, (pCi/L)/CpCi/d) 

C-48 

1 6.720E+OO 1 6.720E+OO' OCF2C 1) 
'4.440E· 01 '4.440E·01 'OCF2C 2) 
'2.190E·04 1 2.190E·04 1 DCF2( 3) 
'3.190E -05' 3.190E-05' OCF2( 4) 
'2.860E-04' 2.860E · 04 1 OCF2( 5) 
' 4.140E-05' 4.140E -05' OCF2( 6) 
'6.290E-06' 6.290E-06' OCF2( 7) 
1 5.400E·01 ' 5.400E·01 1 OCF2( 8) 
' 1.280E+OO ' 1.280E+OO ' OCF2( 9) 
1 4.290E · 01 '4.290E·01 'OCF2(10) 
1 4.290E-01 ' 4.290E -01 'OCF2(11) 
1 5.080E · 03 1 5.080E-03' OCF2C12) 
' 1.310E-03 1 1.310E·03 1 OCF2(13) 
1 3.450E·01 '3.450E· 01 'DCF2(14) 
' 2. 160E+OO' 2.160E+OO I OCF2(15) 
' 1.640E+OO 1 1.640E+OO 1 OCF2C16) 
1 1.350E-01 ' 1.350E·01 'OCF2(17) 
' 1.230E· 01 ' 1.230E-01 'OCF2C18) 
' 1.250E·01 ' 1.250E· 01 'OCF2C19) 

' 1.480E·02 1 1.480E-02 ' OCF3( 1) 
'3.640E · 03 1 3.640E·03 1 OCF3( 2) 
'2.690E· OS' 2.690E·05' OCF3( 3) 
'5.000E -05 ' J 5.000E· 05' OCF3( 4) 
'9.550E · 06' 9.550E·06' OCF3( 5) 
' 1.530E·06' 1.530E-06' OCF3C 6) 
' 5.770E· 07' 5.770E·07' OCF3( 7} 
'4.440E· 03' 4.440E· 03' OCF3( 8) 
' 1.060E· 02' 1.060E· 02' OCF3( 9} 
'3.540E·03 1 3.540E·03 ' OCF3(10) 
1 3.540E·03' 3.540E·03' OCF3C11) 
' 1.440E·03 1 1.440E·03 1 OCF3(12) 
1 1.530E· 04' 1.530E·04 1 OCF3(13) 
'8.080E· 04' 8.080E·04' OCF3C14) 
'4 .030E·03' 4.030E·03' OCF3(15) 
' 2.730E·03' 2.730E·03 1 OCF3(16) 
1 2.890E · 04' 2.890E·04' OCF3(17) 
' 2.670E-04' 2.670E-04' OCF3(18) 
1 2.690E·04' 2.690E-04' OCF3(19) 

1 2.500E·03 • 2.SOOE-03' RTF( 1, 1) 
'2.000E-05' 2.000E-05 1 RTF( 1,2) 
' 2.000E-05' 2.000E·05' RTF( , ,3) 

1 1.000E-03 ' 1.000E-03 ' RTF( 2, 1) 
' 5.000E· OS' 5.000E-05 1 RTF( 2,2) 
1 2.000E-06' 2.000E · 06' RTF( 2,3) 
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File 116·N·1_Backfill_RESRAD_Shallow.RAD 

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

' Current 1 ' Parameter 
Menu ' Parameter Value ' Oefaul t ' Name 
ilililililAilllAAO,ililAAAAAAilliilAUAAliiliiiillillliillAAAAAAAAAililililiillilililAUililAliilli.ilililAUilAililAXilllAAilUAllllllilililAAilllllililililililililAilil 
D-34 ' Co-60 plant/soil concentration ratio, dimensionless ' 8.000E-02 1 8.000E -02 ' RTF( 3, 1) 
D-34' Co-60 beef/livestock- intake ratio, (pCi/kg)/(pCi/d) ' 2.000E-02' 2.000E-02' RTF( 3,2) 
D-34 1 Co· 60 milk/livestock-intake rat io, (pC i/l)/(pCi/d) 1 2.000E-03 1 2.000E·03' RTF ( 3,3) 
0·34' 
0· 34 1 Cs· 137+0 
0·34 ' Cs·137+0 
0-34 ' Cs -137+0 
0·34' 
0· 34' Eu-154 
0· 34 ' Eu· 154 
0·34 1 Eu-154 
0· 34' 
0·34' 
0·34' 
0·34' 
0-34' 

Eu· 155 
Eu-155 
Eu-155 

0-34 ' Ni ·63 
0-34 ' Ni·63 
0·34 ' Ni-63 
0·34 I 

0-34' 
D-34 1 

0-34' 
0-34' 
0•34 l 

0· 34' 
0·34 l 

0•34 l 

0· 34' 
0•34 l 

0-34 1 

0-34' 
0-34 1 

0-34' 
0·34 I 

0·34 I 

Np-237+0 
Np-237+0 
Np-237+0 

Pa·231 
Pa-231 
Pa-231 

Pu-239 
Pu-239 
Pu-239 

Pu-240 
Pu-240 
Pu-240 

0-34 1 Ra-228+0 
0-34' Ra-228+0 
0·34' Ra·228+0 
0-34 ' 
0-34' 
0-34' 
0-34' 
0· 34 ' 
0· 34' 
0· 34' 
0·34' 
0-34 1 

Sr-90+0 
Sr -90+0 
Sr·90+0 

Th-228+0 
Th-228+0 
Th-228+0 

plant/soi l concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake rat io, (pCi/l)/(pCi/d) 

plant/soil concentrat ion rat io, dimens ionless 
beef/livestock- intake ratio, CpCi/kg)/(pCi/d) 
milk/livestock-intake rat io, (pCi/l)/(pCi/d) 

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

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

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pC i/kg)/(pC i/d) 
milk/livestock· intake ratio, (pC i /l)l(pCi/d) 

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

plant/soi l concentration ratio, dimens ionless 
beef/livestock- intake rat io, <pCi/kg)/{pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi /d) 

plant/soil concentration rat io, dimensionless 
beef/livestock-intake ratio, {pCi/kg)/CpCi/d) 
milk/livestock-intake ratio, (pCi/l)/(pCi/d) 

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

plant/soil concentration ratio, dimensionless 
beef/livestock- intake ratio, (pC i/kg)/{pC i/d) 
milk/livestock-intake ratio, (pC i/l)/(pCi/d) 

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

C-49 

' 4.000E · 02' 4.000E-02 1 RTF( 4,1) 
' 3.000E-02' 3.000E-02 1 RTF( 4,2) 
' 8.000E-03' 8.000E·03' RTF( 4,3) 

' 2.SOOE-03' 2.500E-03' RTF( 5,1) 
' 2.000E·03' 2.000E-03' RTF( 5,2) 
' 2.000E-05' 2.000E-05' RTF( 5,3) 

• 2.SOOE-03 • 2.500E-03 1 RTF{ 6,1) 
1 2.000E·03' 2.000E -03' RTF( 6,2) 
' 2.000E -05' 2.000E-05' RTF( 6,3) 

'5.000E-02' 5.000E -02' RTF( 7,1) 
' 5.000E-03 1 5.000E-03 1 RTF( 7,2) 
' 2.000E-02' 2.000E -02' RTF( 7,3) 

' 2.000E-02 1 2.000E -02 1 RTF( 8,1) 
' 1.000E-03 1 1.000E-03' RTF( 8,2) 
1 5. 000E-06 1 5.000E·06' RTF( 8,3) 

' 1. 000E -02' 1.000E-02 1 RTF( 9,1) 
1 5.000E· 03' 5.000E·03 1 RTF( 9,2) 
' 5.000E-06' 5.000E-06' RTF( 9,3) 

' 1.000E· 03' 1.000E-03 1 RTF(10,1) 
' 1.000E-04 1 1.000E-04' RTF(10,2) 
1 1.000E-06 1 1.000E-06 1 RTF(10,3) 

' 1.000E-03 1 1.000E-03' RTF(11,1) 
' 1.000E-04' 1. 000E-04 1 RTF(11,2) 
1 1.000E-06' 1.000E · 06' RTF(11,3) 

' 4.000E-02' 4.000E -02' RTF(12,1) 
1 1.000E-03 1 1.000E-03' RTF(12,2) 
' 1.000E·03' 1.000E-03' RTF(12,3) 

'3.000E·01 '3.000E·01 1 RTF(13, 1) 
' 8.000E-03' 8.000E-03' RTF(13,2) 
' 2. 000E·03 1 2.000E-03' RTF(13,3) 

' 1.000E-03' 1.000E-03' RTF(14, 1) 
' 1.000E-04' 1.000E·04 1 RTF(14,2) 
1 5.000E-06' 5.000E-06' RTF(14,3) 
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Dose Conversion Factor (and Related) Parameter Sl.llmary (continued) 
File: HEAST 2001 Morbidity 

0 1 Current ' ' Parameter 
Menu I Parameter Value I Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
0·34 1 Th-229+0 plant/soil concentration rat io, dimens ionless I 1 .OOOE-03 ' 1.000E-03' RTFC15,1) 
0·34' Th·229+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I 1.000E-04' 1.000E·04 1 RTFC15,2) 
0·34' Th-229+0 milk/livestock-intake ratio, (pCi/l)/CpCi/d) '5.000E·06' 5.000E·06' RTF(15,3) 
D-34 1 

D-34 1 Th-232 plant/soil concentration ratio, dimensionless ' 1.000E-03' 1.000E-03' RTF(16, 1) 
D-34' Th-232 beef/livestock-intake ratio, (pC i /kg)/CpCi/d) I 1.000E-04' 1.000E-04' RTF(16,2) 
0•34 l Th- 232 milk/livestock-intake ratio, (pC i / l )/(pCi/d) ' 5.000E-06' 5.000E-06' RTF(16,3) 
D-34' 
0· 34' U-233 plant/soil concentration rat io, d imensionless ' 2.500E·03 ' 2.500E · 03' RTFC17, 1) 
0· 34 'U-233 beef/l ivestock-intake ratio, CpCi/kg)/(pCi/d) '3.400E·04' 3.400E·04 1 RTFC17,2) 
D-34 'U·233 milk/livestock-intake ratio, CpCi/L>/CpCi/d) '6.000E-04' 6.000E-04' RTF( 17,3) 
0•34 l 

0·34' U·235+D plant/soil concentration ratio, dimensionless 1 2.500E· 03' 2.500E·03' RTF(18, 1) 
0·34 'U-235+0 beef/ li vestock-intake ratio, (pCi/kg)/(pCi/d) '3.400E-04 1 3.400E·04' RTF(18,2) 
0·34' U-235+0 milk/livestock-intake ratio, (pCi/l)/(pCi/d) '6.000E -04' 6.000E-04' RTF( 18,3) 
0·34' 
0·34' U-236 plant/soil concentration ratio, dimensionless '2.500E·03' 2.SOOE-03' RTFC19,1) 
D-34' U-236 beef/l i vestock- intake ratio, (pCi/k9)/CpCi/d) ' 3.40DE · D4' 3.400E·04' RTF(19,2) 
0·34' U-236 milk/livestock-intake ratio, (pCi/L)/CpC i/d) '6.000E · 04' 6.000E-04' RTF( 19,3) 

0·5 ' Bioaccumulat ion factors, fresh water, l/kg : 
0· 5 'Ac-227+0 fish ' 1.500E+01 ' 1.SOOE+01 l BIOFAC( 1,1) 
D-5 ' Ac-227+0 crustacea and mollusks 1 1.000E+03 ' 1.000E+03' BIOFAC( 1,2) 
0· 5 J 

o-5 'Am-241 fish '3 . 000E+01 ' 3 .OOOE+01 'BIOFAC( 2, 1) 
0· 5 1 Am-241 crustacea and mollusks ' 1. OOOE +03 1 1.oooe .. 03, BIOFAC( 2,2) 
D-5 J 

0· 5 ' Co-60 f ish '3.000E+02 1 3.000E+02' BIOFAC( 3,1) 
D-5 ' Co-60 crustacea and mollusks l 2.000E+02 1 2.000E+02' BIOFAC( 3,2) 
D·5 J 

D-5 ' Cs· 137+0 f ish ' 2. 000E+03' 2.000E+03' B!OFACC 4,1) 
0· 5 ' Cs· 137+0 crustacea and mollusks ' 1.000E+02' 1 .OOOE+02 ' B!OFAC( 4,2) 
0· 5 l 

0·5 ' Eu- 154 fish '5.000E+01 '5.000E+01 1 BIOFAC( 5, 1) 
0·5 ' Eu-154 crustacea and mollusks ' 1.000E+03' 1.000E+03 ' BIOFAC( 5,2) 
0·5 J 

0· 5 ' Eu-1 55 f ish '5.000E+01 '5.000E+01 'BIOFACC 6, 1) 
D· S ' Eu· 155 crustacea and mollusks ' 1. 000E+03 ' 1.000E+03' BIOFAC{ 6,2) 
D-5 I 

0· 5 1 Ni -63 f ish ' 1. OOOE+02 ' 1.000E+02 ' BIOFAC(7,1) 
D-5 ' Ni-63 crustacea and mollusks ' 1.000E+02' 1.000E+02' B!OFAC( 7,2) 
0· 5 l 

0· 5 ' Np-237+0 f ish ' 3.000E+01 '3.000E+01 'BIOFAC( 8,1) 
D·S ' Np-237+0 crustacea and moll usks • 4.000E+02 1 4.000E+02' BIOFACC 8, 2) 
0·5 ' 0·5 ' Pa· 231 f ish J 1.000E+01 1 1 .OOOE+01 ' BIOFAC( 9,1) 
0·5 ' Pa-231 crus tacea and mollusks ' 1. 100E+OZ ' 1.100E+OZ' BIOFAC( 9,2) 
0·5 ' 0· 5 'Pu-239 fish '3.000E+01 '3.000E+01' B!OFACC10,1) 
0·5 'Pu-239 crustacea and moll usks • 1.000E+02 1 1.000E+02' BIOFAC(10,2) 
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0 Current Parameter 
Menu 3 Pa rameter Value Default Name 
A'AA'AAJ,..Ji.Ji.A~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAA~AAA.AAAAAAAAAAAAAAAAAAAAAAAAAA 
D-5 3 Pu-240 fish 3 3 . 000E+Ol 3 3.000E+Ol 3 BIOFAC(ll , l) 

D-5 3 Pu-240 ' 
crustacea and mollusks 3 l. 000E+02 3 l.000E+02 3 BIOFAC(ll , 2) 

D-5 
D-5 3 Ra-228+D fish 3 5 . 000E+Ol 3 5.000E+Ol 3 BIOFAC (12 , 1) 
D-5 3 Ra - 228+D crus ta cea and mollusks 3 2.500E+02 3 2 . 500E+02 ' BIOFAC(l2 , 2) 

D-5 
D-5 ' Sr-90+D fish 3 6.000E+Ol ' 6.000E+Ol ' BIOFAC (13, 1) 
D-5 3 Sr-90+D crustacea and mollusks 3 l.OOOE+02 3 l . OOOE+02 ' BIOFAC (13 , 2) 
D-5 
D-5 ' Th-228+D fish 3 l. OOOE+02 ' l. 000E+02 3 BIOFAC (14 , 1) 
D-5 3 Th - 228+D crustacea and mollusks ' 5.000E+02 3 5 . 000E+02 ' BIOFAC(l4 , 2) 
D- 5 
D- 5 ' Th- 229+0 fish 3 l. 000E+0 2 3 l . OOOE+02 3 BIOFAC (15, 1) 
D-5 3 Th-229+D crus ta cea and mollusks 3 5.000E+02 3 5 . 000E+02 3 BIOFAC (15 , 2) 
D-5 
D-5 3 Th-232 fish 3 l.0 00E+02 3 l.OOOE+0 2 3 BIOFAC (16, 1) 
D-5 3 Th - 232 

' 
crustacea and mollusks 3 5 . 000E+02 ' 5.000E+02 3 BIOFAC (16 , 2) 

D-5 
D-5 3 U-233 fish 3 l.OOOE+Ol 3 l. OOOE+Ol 3 BIOFAC (17, 1) 
D-5 3 U- 233 crus tacea and mollusks 3 6.000E+Ol ' 6.000E+Ol 3 BIOFAC (17 , 2) 
D-5 
D-5 3 U-235+D fish 3 l.OOOE+Ol 3 l . OOOE+Ol ' BIOFAC (18 , 1) 
D-5 3 U-235+D crus tacea and mollusks 3 6.000E+Ol 3 6 . 000E+O l ' BIOFAC (18 , 2 ) 
D-5 
D-5 3 U-236 fish ' l.OOOE+Ol ' l. OOOE+Ol 3 BIOFAC(l9 ,l) 
D-5 3 U-236 , crustacea and mollusks 3 6.000E+Ol ' 6.000E+Ol 3 BIOFAC(l9 , 2 ) 
iiiiitiiiiiiiifiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiififfffiiiiiiiiii1iiiiiiiiiii1iiiiiiiiiii1iiiiifiiiiiiii 
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O I User ' Used by RESRAD ' Parameter 
Menu • Pa rameter Input ' Def ault ' (If different frOlll user input) • Name 
UUAUlAUUlA.i.iiUUU.UU UROA.UAU,Oi.i.Aii.i.UXUUW.O . .i..i.UXJIUA.i.llUUlili.i.UU40,UUli.i.U.O.UUXUXUXU.i.llAUA.i.AUAAliA4UOilUX 
RD11 1 Area of contaminated zone cm0 2) ' 1.240E+D4 • 1 . 000E+D4 ' 1 AREA 
R011 1 Thickness of contaminated zone (m) 1 4 . 600E+OO ' 2 . 000E+OO 1 ' THICKO 
R011 ' Length parallel to aquifer flow (m) 1 1.200E+02' 1.000E+02' ' LCZPA0 
R011 • Bas i c radiation dose li mi t Cmrem/yr > ' 1.500E+01 1 2.SOOE+O I 1 

• BRDL 
R011 1 Time since placement of mater i a l (yr) ' O.OOOE+OO ' O. OOOE+OO ' ' Tl 
R011 ' Ti mes for calculations (yr) ' 1.000E+OO • 1.000E+OO 1 ' TC 2) 
R011 1 Ti mes for calculat ions (yr) 1 3 . 000E+OO 1 3 . 000E+OO ' ' T( 3) 
R011 • Times for calculat ions (yr ) ' 7. 600E•OO' 1.000E+OI 1 • TC 4) 
R011 ' Times for calculat ions (yr ) ' 1 . 400E+01 ' 3 . 000E+OI ' ' T( 5) 
R011 ' Times for calculat ions (yr) ' 4.200E+01 ' 1 . 000E+02' ' TC 6) 
R011 ' Times for calculations (yr) ' 1.000E+02 ' 3.000E+02 ' ' TC 7) 
R011 1 Times for calculations (yr) ' 1.370E+02 1 1 .OOOE+03 ' ' TC 8) 
R011 1 Times for calculat i ons (yr) • 3.000E+02 • O.OOOE+OO 1 ' TC 9) 
R011 ' Times for calculat ions (yr) 1 1.000E+03 1 O.OOOE+OO • ' T(10) 

R012 ' 
R012 1 

R012 ' 
R012 ' 
R012 1 

R012 ' 
R012 ' 
R012 ' 

lni tial principa l radionuclide 
Initial principa l radionucl ide 
Initial principal rad i onuclide 
Initial principal radionuclide 
Concentration i n groundwater 
Concentrat ion in groundwater 
Concentration in groundwater 
Concentrat i on i n groundwater 

R013 1 Cover depth (m) 

(pCi/g) : 
(pCi/g): 
(pCi/g): 
(pCi/g): 
(pCi/L): 
(pCi/L): 
(pCi/L): 
(pC i /L): 

R013 ' Density of cover material (g/cm**3) 
R013 • Cover depth eros i on rate (m/yr) 
R013 ' Density of contaminated zone (g/cm**3) 
R013 • Contaminated zone erosion rate Cm/yr) 
R013 ' Contam i nated zone total poros i ty 
R013 • Contaminated zone field capacity 

Co-60 
Cs · 137 
Ni-63 
Sr-90 
Co-60 
Cs-137 
Ni -63 
Sr · 90 

R013 ' Contaminated zone hydraul i c conduct i vi ty (m/yr) 
R013 ' Contaminated zone b paramete r 
R013 • Average annua l wind speed (m/sec) 
R013 • Humid i ty in air (g/m**3) 
R013 ' Evapotranspi rat ion coefficient 
R013 • Prec i p i tat ion (tn/yr ) 
R013 • Irrigation Cm/yr) 
R013' Irr i gat i on mode 
R013 • Runoff coeffic i ent 
R013 ' Watershed area for nearby stream or pond (m**2) 
R013 ' Accuracy for water/soil c~tat i ons 

R014 ' Dens i ty of saturated zone (g/cm**3) 
R0 14 ' Saturated zone total poros i ty 
R014 ' Saturated zone effective poros i ty 
R014 • Saturated zone field capacity 
R014 ' Saturated zone hydraulic conduct i vity (m/yr) 
R014 ' Saturated zone hydraulic gradient 
R014 ' Saturated zone b parameter 

' 2.100E·01 ' O. OOOE+OO ' 
' 5.900E·01 ' O.OOOE+OO ' 
' 1.540E · 01 'O. OOOE+OO ' 
' 1.900E·01 ' 0 . 000E+OO ' 
• not used ' O.OOOE+OO ' 
' not used ' O. OOOE+OO 1 

1 not used ' O. OOOE+OO 1 

' not used ' 0. OOOE+OO ·, 

' 0 . 000E+OO ' O. OOOE+OO ' 
' not used • 1. SOOE+OO ' 
• not used ' 1.000E ·03 ' 
• 2.000E+OO 1 1.SOOE+OO 1 

' 1 . OOOE · 03 ' 1 .OOOE - 03 1 

• 3.000E-01 1 4.000E · 01 1 

' 2 . 500E· 01 ' 2 . 000E-01 1 

' 2.SOOE+02 1 1 . 000E+01 ' 
' 4.050E+OO ' 5 . 300E+OO ' 
1 3. 400E+OO ' 2 . OOOE+OO ' 
• not used ' 8.000E+OO • 
1 9.100E·01 • 5 . 000E -01 ' 
' 1.600E· 01 1 1 . 000E+OO 1 

' 7 . 600E· 01 ' 2.000E - 01 ' 
• overhead • overhead • 
' 2.000E-01 ' 2.000E - 01 ' 
' 1.000E•06 1 1.000E+06 ' 
' 1.000E -03 ' 1.000E-03 1 

1 2.000E+OO 1 1.500E+00 ' 
1 3.000E-01 ' 4.000E-01 ' 
' 2.SOOE- 01 ' 2.000E - 01 ' 
' 2.000E - 01 • 2.000E - 01 ' 
' 5. 530E+03 ' 1. OOOE+02 ' 
• 1.250E·03 1 2.000E · 02 1 

• not used ' 5 .300E+OO ' 

C-52 

' S1( 3) 
' S1 C 4) 
' S1( 7) 
' S1(13) 
1 W1( 3) 
' 111 ( 4) 
• W1( 7) 
' 111(13) 

1 COVERO 
' OENSCV 
• vcv 
'OENSCZ 
• vcz 
1 TPCZ 
' FCCZ 
' HCCZ 
' scz 
1 I/IND 
' HUMID 
' EVAPTR 
' PREC IP 
' Rt 
1 I.DITCH 
' RUNOFF 
' WAREA 
' EPS 

' OENSAQ 
' TPSZ 
1 EPSZ 
' FCSZ 
' HCSZ 
' HGIIT 
1 BSZ 
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Site·Speci f ie Parameter Surmary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

o ' User 1 ' Used by RESRAD ' Parameter 
Menu ' Parameter Input ' Default ' (If d i fferent from user i nput> ' Name 
.UlU.llUllUAllUUl.U.UU.U.UX.UX.UX.UWUlWUUllUill.UX.UX.UXilXAJ..mni..U.UlAUA.UX.U.U.OJU.U.UUU.UXU.UJI.UUXUUXUAXX 
R014 ' llater table d r op rate (m/yr) • 0.000£+00 ' 1.000E· 03 ' ' WT 
R014 1 llel l ~ i ntake depth (m below water table) ' 4 . 600E+OO ' 1 .OOOE+01 ' ' DIIIBIIT 
R014 1 Model: Nond i spers i on (ND) or Mass -Balance (MB) ' NO ' ND ' HOOEL 
R014 ' llel l ~ i ng r ate (m .. 3/yr) ' 2 . 500E+02 ' 2 , 500E+02 ' ' UII 

R015 ' NLl!ber of u,saturated zone strata 
R015 ' Unsat. zone 1, thickness (ml 
R015 ' Unsat. zone 1, soil density (g/cm"*3) 
R015 • Unsat. zone 1, total poros i ty 
R015 • Unsat. zone 1, effective porosity 
R015 ' Unset. zone 1, field capaci ty 
R015 ' Unsat . zone 1, soi l · speci fie b parameter 
R015 ' Unsat. zone 1, hydraulic conduct i v i ty (m/yr) 

R016 ' 
R016 ' 
R016 1 

R016 ' 
R016 1 

R016 1 

R016 1 

R016 ' 
R016 ' 
R016 1 

R016 ' 
R016 ' 

R016 1 

R016 1 

R016 1 

R016 ' 
R016 ' 
R016 ' 

R0 16 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 1 

R016 1 

R016 ' 
R016 1 

R016 ' 
R016 ' 

Distribution coeff i c ients for Co· 60 
Contami nated 1.one (cm**3/g) 
Unsaturated zone 1 (cm"*3/g) 
Saturated zone (cm,..3/g) 
Leach rate (!yr) 
Solubil i ty constant 

Distribut ion coeff i c i ents for Cs - 137 
Contami nated zone (cm**3/g) 
Unsaturated zone 1 (cm"*3/g) 
Saturated zone (cm"*3/g) 
Leach rate (/yr) 
Solubil i ty constant 

Di str i but i on coeffi ci ents for Ni·63 
Contami nated zone (cm**3/g) 
Uns aturated zone 1 (cm-*3/g) 
Saturated zone (cm*"3/g) 
Leach rate (!yr> 
Solubility constant 

Distribut i on coeffic i ents for Sr · 90 
Contami nated zone <cm**3/g) 
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm0 3/g) 
Leach rate C/yr ) 
Solubi I i ty constant 

Dist ri bution coeff ici ents tor daughte r Ac·227 
Contami nated zone (cm**3/g) 
Unsaturated zone 1 (cm0 3/g) 
Satura ted zone ( cm**3/g) 
Leach ra.te (/yr) 
Solubility cons tant 

J, ' 1 
' 1.790E+01 ' 4.000E+OO' 
' 2.000E+OO 1 1.500E+OO ' 
I 3 . 000E -01 ' 4.000E· 01 ' 
' 2 . 500E· 01 1 2 . 000£ · 0 1 ' 
' 2 . 500E·01 ' 2.000E·01 ' 
' 4.050E+OO 1 5 . 300E+OO ' 
' 2.500E+02' 1.000E+Ol ' 

I 5 . 000E+01 ' 1.000E+03 ' 
' 5 . 000E+01 ' 1 .000£+03 ' 
' 5 . 000E+01 ' 1. 000E+03' 
' O.OOOE+OO ' O. OOOE+OD ' 
' O. OOOE+OO ' O. OOOE+OO ' 

' 5.000E+01 ' 1. 000E+03 ' 
' 5 . 000E+01 ' 1.000E+03 ' 
' 5 . DOOE+01 ' 1. 000E+03 ' 
' 0 , 000E+OO ' D. OOOE+OO ' 
' O. OOOE+OO ' O. OOOE+OO ' 

' 3.000E+01 • 1 . 000£+03 ' 
' 3 . 000E+01 ' 1.000E+03 ' 
' 3 . 000E+Ol ' 1.000E+03 1 

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

' l.500E+01 ' 3.000£+0 1 ' 
., 1 • 500E+01 ' 3 . OOOE+O, ' 
' 1.500E+01 1 3 . 000E+01 1 

' O. OOOE+OO ' O.OOOE+OO ' 
' O. OOOE+OO I O.OOOE+OO ' 

' 2 . 000E+01 • 2.000E• 01 ' 
' 2 . 000E+01 ' 2 .. 000E+01 ' 
' 2 . 000E+01 1 2 . 000E+01 ' 
• O. OOOE+OO ' O. OOOE+OO ' 
' O. OOOE+OO I O. OOOE+OO ' 

C-53 

1. 733E · 04 
not used 

1. 733E· 04 
not used 

2 . 884£· 04 
not us ed 

5 . 743E· 04 
not used 

4 . 316E· 04 
not us ed 

' NS 
1 H( 1) 
'DENSUZ(1) 
I TPUZ( I ) 
' £PUZ( 1) 
' FCUZ( 1) 
' BUZ(1) 
' HCUZ(1) 

'OCNUCC( 3) 
' DCNUCU( 3, 1) 
' DCNUCS( 3) 
1 ALEACH( 3) 
' SOLUBK( 3) 

' DCNUCC( 4) 
' DCNUCU( 4, 1) 
' OCNUCS( 4) 
' ALEACH( 4) 
' SOLUBK( 4) 

' DCNUCC( 7) 
' DCNUCU( 7.1) 
' OCNUCS( 7) 
' ALEACH( 7) 
' SOLUBK( 7) 

1 DCNUCC(13) 
' OCNUCU( 13, 1) 
' OCNUCS(13) 
' A LEACH( 13) 
' SOLUBK(13) 

' OCNUCC( 
' OCNUCU( 
' OCNUCS( 
' ALEACH( 
' SOLUBK( 

1) 
, • 1) 
1) 
1 ) 
1) 
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Site-Specific Parameter Summary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 1 User ' 1 Used by RESRAO ' Parameter 
Menu' Parameter Input ' Default ' (If different f rom user input) ' Name 
UUUAAAAUilUUUUUUUUUUAAAAiiAUUiiUUXJIUUAUAUAUillllUAUU.tUWUROUilllUUXXUilUUUUUXUXXWXilUXUUAAA 
R016 1 Distribution coefficients for daughter Am-241 • • 1 

R016 • Contaminated zone ccm**3/g) 1 2.000E+02 ' 2.000E+01 ' 
R016 • Unsaturated zone 1 (cm**3/g) ' 2.000E+02 • 2.000E+01 ' 
R016 ' Saturated zone (cm**3/g) ' 2.000E+02 ' 2.000E+01 1 

R016 1 Leach rate (/yr) 'O.OODE+OO' O.OOOE+OO' 
R016' Solubility constant ' O.OOOE+OO ' O.OOOE+OO' 

R016 1 

R016' 
R016' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016' 
R016 ' 
R016 ' 
R016' 
R016 ' 

R016' 
R016 ' 
R016' 
R016 1 

R016 ' 
R016 ' 

R016 1 

R016' 
R016 ' 
R016' 
R016 1 

R016' 

R016' 
R016' 
R016' 
R016' 
R016' 
R016' 

R016 ' 
R016' 
R016' 
R016 ' 
R016 ' 
R016' 

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

Dis tribut ion coefficients for daughter Eu-155 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 

Solubility constant 

Distribution coefficients for daughter Np-237 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cffl'"•)fg) 
Saturated zone (cm•*3/g) 
Leach rate (/yr) 
Solubility constant 

Distr i bution coefficients for daughter Pa - 231 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm'"*3/g) 
Saturated zone Ccm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Pu-239 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Pu-240 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm"'*3/g) 
Leach rate (!yr) 

Solubi \ ity constant 

' 2.000E+02 '·1.000E+OO' 
' 2.000E+02 ' · 1.000E+OO ' 
'2.000E+02 '·1.000E+OO' 
' O.OOOE+OO ' O.OOOE+OO • 
' O.OOOE+OO ' O.OOOE+OO ' 

' 2 . 000E+02 '·1.000E+OO ' 
' 2.000E+02 '·1 .000E+OO ' 
1 2. OOOE+02 • • 1. OOOE+OO ' 
' O.OOOE+OO ' 0.000E+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 

1 • 1. OOOE+OO '· 1. OOOE+OO ' 
• -1.000E+OO • - 1. OOOE+OO 1 

'·1.000E+OO 1 -1.000E+OO 1 

1 O.OOOE+OO ' 0.000E+OO ' 
1 0. OOOE+OO 1 0. OOOE+OO ' 

' 5 . 000E+Ol '5.000E+Ol 1 

.I 5 . 000E+01 ' 5.000E+01 ' 
' 5.000E+01 1 5.000E+01 • 
' O.OOOE+OO ' O.OOOE+OO ' 
' O. OOOE+OO ' O.OOOE+OO ' 

' 2.000E+02 ' 
' 2.000E+02 1 

1 2.000E+02 ' 
' 0. OOOE+OO 1 

1 O.OOOE+OO ' 

2.000E+03 ' 
2.000E+03 ' 
2.000E+03 ' 
O.OOOE+OO ' 
O.OOOE+OO ' 

• 2.000E+02 1 2.000E+03 ' 
' 2.000E+02 • 2.000E+03 1 

' 2.000E+02 ' 2.000E+03 ' 
'O.OOOE+OO I O.OOOE+OO • 
' O.OOOE+OO ' O.OOOE+OO 1 

C-54 

4.341E·05 
not used 

4.341E·05 
not used 

4.341E·05 
not used 

2.574E+02 
2.574E+02 
2.574E+02 
3.373E·05 
not used 

1. 733E- 04 
not used 

4.341E·05 
not used 

4.341E · 05 
not used 

1 DCNUCC( 2) 
' OCNUCU( 2, 1) 
1 OCNUCS( 2) 
1 ALEACH( 2) 
' SOLUSIC( 2) 

'OCNUCC( 5) 
1 DCNUCU( 5, 1) 
'OCHUCS( 5) 
'ALEACH( 5) 
' SOLUBIC( 5) 

'DCNUCC( 6) 
1 DCNUCU( 6, 1) 
' OCNUCS( 6) 
1 ALEACH( 6) 
1 SOLUBIC( 6) 

1 OCNUCC( 8) 
1 OCHUCU( 8, 1) 
'DCNUCS( 8) 
'ALEACH( 8) 
'SOLUBKC 8) 

'OCNUCC( 9) 
'OCNUCU( 9 ,1 ) 
' DCNUCS( 9) 
'ALEACH( 9) 
' SOLUBIC( 9) 

' OCNUCC( 10) 
1 OCNUCU( 10, 1) 
' OCNUCS(10) 
'ALEACHC10) 
' SOLUBIC( 10) 

'OCNUCCC11) 
'OCNUCUC11,1 ) 
' DCNUCS(11) 
'ALEACH(11) 
' SOLUBK( 11) 
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Sllffll8ry 116- N-1 RESRAD Evaluat i on of Land Br idge for Backfill Concurrence 
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S i te -Specific Parameter Sunnary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O ' User ' ' Used by RESRAD ' Parameter 
Menu • Parameter Input ' Default ' (If different from user input> • Name 
UUU.UUlAAlAAlUlUiiUUWUUXUUUlAAAAll.UAlAAUAAllllAllUUUllUJIUill.UUUl.UUAUAlJIUlUlllUUlii.:O.Wlllll llllllllll 
R016 • Distr i but ion coeff i cients for daughter Ra -228 
R016 • Contami nated zone (cm.,.3/g) 
R016 • unsaturated zone 1 (cm*-3/g) 
R016 ' Saturated zone (cm"*3/g) 
R016 ' Leach rate (!yr ) 
R016 ' Sotubil ity constant 

R016 1 

R016 ' 
R016 • 
R016 • 
R016 ' 
R016 ' 

R016' 
R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 ' 

R016 l 

R016 1 

R016 ' 
R016 l 

R016 ' 
R016 l 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 1 

R016 ' 
R016 1 

R016 ' 
R016 1 

R016 ' 
R016 ' 

Distr i but i on coeff i cients for daughter Th - 228 
Contaminated zone (cm•*3/g) 
Unsaturated zone 1 Ccm,..3/g) 
Saturated zone (cm•*3/g) 
leach rate (!yr) 
Solub i l i ty constant 

Distr i bution coefficients for daughter Th - 229 
Contaminated zone (cm0 3/g) 
Unsa turated ~one 1 C cm**3/g) 
Saturated zone (cm**3/g) 
leach r ate (!yr) 
Solubil i ty constant 

Distr i bution coeff i cients for daughter Th - 232 
Contaminated zone (clll"*3/g) 
Unsaturated zone 1 (cm .. 3/g) 
Saturated zone (cm**3/g) 
Leach r ate (!yr) 
Sol ubil i ty constant 

Distr i but i on coeff i c i ents for daughter U- 233 
Contaminated zone (cm**3/g) 
Unsaturated zone> 1 (cm**3/g) 
Saturated zone (cm"*3/g) 
Leach r ate (/yr> 
Solubi l i ty constant 

Distr i but i on coeff i cients for daughter U-235 
Contaminated zone (cm**3/g) 
unsaturated zone 1 (cm**3/g) 
Saturated zone Ccm**3/g) 
Leach rate (!yr) 
Sotubil i ty constant 

Di stribut i on coeff i cients for daughter U· 236 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 ( cm**3/g) 
Saturated zone Ccm**3/g) 
Leach rate (/yr) 
Solubil i ty constant 

R017 ' I nhalation rate (m**3/yr ) 

' 7.000E+01 ' 7.000E+01 ' 
1 7.000E+01 • 7 . 000E+01 ' 
' 7 . 000E+01 1 7.000E+01 1 

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

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

' 6 . 000E+04 ' 6.000E+04 ' 
' 6.000E+04 1 6 . 000E+04 ' 
' 6 . 000E+04 1 6 . 000E+04 ' 
' 0.000E+OO ' O. OOOE+OO 1 

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

' 2 • OOOE+02 1 

1 2.000E+02 J 

• Z. OOOE+02 ' 
' O.OOOE+OO 1 

' O.OOOE+OO ' 

6 . 000E+04 ' 
6.000E+04 ' 
6.000E+04 ' 
O.OOOE+OO' 
O.OOOE+OO ' 

' 6.000E+04 ' 6.000E+04 ' 
• 6 . 000E+04 ' 6 . 000E+04 ' 
, 6. oooe+04 1 6. oooe +04 • 
' O.OOOE+OO ' O.OOOE+OO ' 
' 0.000E+OO • O. OOOE+OO ' 

' 2.000E+OO ' 5 . 000E+01 1 

' 2 . 000E+OO ' 5.000E+01 1 

' 2.000E+OO ' 5 . 000E+01 ' 
' 0.000E+OO ' O. OOOE+OO ' 
' 0 . 000E+OO ' O.OOOE+OO ' 

' 5.000E+01 ' 5.000E+01 ' 
' 5.000E+01 ' 5.000E+01 1 

1 5.000E+01 ' 5.000E+01 ' 
• O.OOOE+OO ' O.OOOE+OO ' 
' D. OOOE+OO ' O.OOOE+OO ' 

1 5.000E+01 1 5.000E+01 • 
'5.000E+01 1 5.000E+01 • 
' 5 . 000E+01 ' 5.000E+01 ' 
' O. OOOE+OO ' O.OOOE+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 

:, 8.400E+03 ' 8 . 400E+03 ' 

C-55 

1.239E·04 
not used 

1.448E·D7 
not used 

4.341E· 05 
not used 

1.448E· 07 
not used 

4 . 088E· 03 
not used 

1. 733E·04 
not used 

1. 733E·04 
not used 

' OCNUCC(12) 
' DCNUCU(12, 1) 
' OCNUCS( 12) 
' ALE.ACH(12) 
' SOLUBK( 12) 

' DCNUCC(14) 
' DCNUCU(14, 1) 
'OCNUCS(14) 
' ALEACH(14) 
' SOLUBK( 14) 

' DCNUCC(15) 
' OCNUCU( 15, 1) 
' DCNUCS(15) 
' ALEACH( 15) 
' SOLU8K(15) 

'OCNUCC(16) 
I DCNUCU(16, 1) 
'DCNUCS(16) 
' ALEACHC 16) 
' SOLUBK06) 

'OCNUCC(17) 
' DCNUCU(17, 1) 
' OCNUCS( 17) 
' ALEACH(17) 
' SOLUBICC 17) 

' OCNUCC( 18) 
' OCNUCU( 18, 1) 
'DCNUCS(18) 
'ALEACH(18) 
' SOLUBK( 18) 

' DCNUCC( 19) 
1 OCNUCU(19, 1) 
' OCNUCSC 19) 
' ALEACH(19) 
' SOLUBK( 19) 

' INHALR 
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Site·Speci fie Parameter Sunnary (continued) 

CVP-2006-00004 
Rev. O 
For Approval 

O • User 1 ' Used by RESRAD ' Parameter 
Menu ' Parameter Input • Oefaul t • (If different from user input) • Name 
IIJ.ll.UAAJ..O.:m.u.uJ..UII.Ull.UUUA.lAAAAJllUlllliAAAAAAAAAilAillllUUIIU.lUUXJIUXUAll~UAliA.i.Al.i..i.AAliliAlllUAAAAli4AliUUAAAUli,UliUU.UX 
R017 1 Hass loading for inhalation (g/m**3) 
R017 1 Exposure CNrat ion 
R017 1 Shield i ng factor, inhalat i on 
R017 ' Shielding factor, external ganrna 
R017 1 Fraction of time spent i ndoors 
R017 ' Fraction of time spent outdoors (on site) 
R017 ' Shape factor flag, external ganrna 
R017 ' Radii of shape factor array (us ed if FS = 
R017 ' Outer annular radius ( m), ring 1: 
R017' Outer annular radius (m), ring 2: 
R017 ' Outer annular r adius (m), ring 3: 
R017' Outer annular radius Cm) , ring 4: 
R017 ' Outer annular radius (m), ring 5: 
R017 ' Outer annular radius (m), ring 6: 
R017' outer annular radius Cm), ring 7: 
R017 ' Outer annular radius Cm), ring 8: 
R017' Outer annular radius (m), ring 9: 
R017 ' Outer annular radius (m), ring 10: 
R017' Outer annular radius (m), ring 11: 
R017 ' Outer annular radius (m), ring 12: 

R017' Fractions of annu l ar areas with in AREA: 
R017' Ri ng 1 
R017' Ring 2 
R017' Ring 3 
R017 ' Ri ng 4 
R017 ' Ri ng 5 
R017' Ri ng 6 
R017' Ri ng 7 
R017 ' Ring 6 
R017' Ring 9 
R017' Ring 10 
R017 1 Ri ng 11 
R017' Ri ng 12 

R018 ' Fru i ts, vegetables and !!rain cons~t i on 
R018 ' Leafy vegetable cons~tion (kg/yr) 
R018 ' Hilk cons~tion (L/yr) 
R018 ' Meat and poultry cons~tion Ckg/yr ) 
R018 • Fish cons~tion (kg/yr) 
R018 ' Other seafood cons~t i on (kg/yr) 
R018 ' Soi l i ngesti on rate (g/yr) 
R018 ' Dr i nk i ng water intake CL/yr ) 

' 1.000E -04 1 1.000E-04 1 

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

' 7.000E -01 1 7.000E-01 ' 
1 5.000E -01 1 5.000E-01 ' 
' 2.500E·01 ' 2.500E·01 ' 

' 1.000E+OO ' 1.000E+OO ' 
-1 ): 

I not used ' 5.000E+01 I 

I not used ' 7.071E+01 ' 
' not used ' O.OOOE+OO 1 

' not used ' 0.000.E+OO ' 
' not used • O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO 1 

' not used ' 0. OOOE+OO ' 
' not used ' O.OOOE+OO ' 
1 not used ' O.OOOE+OO • 
1 not used ' O.OOOE+OO ' 

' not used ' 1.000E+OO ' 
• not used • 2. 732E·01 ' 
, not used ' O.OOOE+OO ' 
' not used 1 O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
s not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
, not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
• not used ' O.OOOE+OO ' 

(kg/yr) ' 1.600E+02 ' 1.600E+02 ' 
' 1.400E+01 ' 1. 400E+01 ' 
' 9.200E+01 ' 9.200E+01 ' 
' 6.300E+01 ' 6.300E+01 ' 
• S.400E+OO ' 5.400E+OO ' 
' 9.000E· 01 ' 9 . 000E -01 ' 
1 3.650E+01 • 3 . 650E+01 1 

'7.300E+02' 5.100E+02' 
' 1.000E+OO ' 1 .OOOE+OO ' 
1 not used ' 1. OOOE+OO • 

R018 ' Contaminat ion fraction of dr inki ng water 
R018 • Contamination fract i on of household waur 
R018 > Contamination fract ion ot lives tock water 
R018 ' Contamination traction of irrigation water 
R018 ' Contamination fraction of aquatic food 
R018 1 Contamination fraction of plant food 

1 1.000E+OO ' 1.000E+OO ' 
• 1.000E+OO ' 1.000E+OO ' 
' 5 .000E -01 ' 5.000E-01 ' 
' · 1 
'·1 

J · 1 '., R018 • Contamination fract ion of meat 
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>O shows c ircular AREA. 

0 . 500E+OO 
0.620E+OO 

' HLINH 
' ED 
' SHF3 
1 SHf1 
' FIND 
' FOTO 
I fS 

' RAO SHAPE( 1) 
'RAD-SHAPE( 2) 
1 RAO-SHAPE( 3) 
1 RAD- SHAPE( 4) 
'RAO-SHAPE( 5) 
' RAO=SHAPE( 6) 
1 RAO SHAPE ( 7) 
1 RAO-SHAPE( 8) 
' RAO-SHAPE( 9) 
'RAO- SHAPE(10) 
' RAO _SHAPE( 11) 
1 RAD=SHAPE(12) 

' FRACA( 1) 
' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRACA( 6) 
' FRACA( 7) 
' fRACA( 8) 
' f RACA( 9) 
' fRACA( 10) 
' FRACA(11) 
' fRACA( 12) 

' DIET(1) 
1 DIET(2) 
' DIET(3) 
' DIET(4) 
' DIET(5) 
' DIET(6) 
1 SOIL 
' 0111 
l FOIi 
I FHHII 
' FLII 
1 FJRII 
'fR9 
' FPLANT 
1 fMEAT 
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Surrnary 116·N·1 RESRAD Evaluation of Land Bridge for Backfill Concurrence 
File . 116·N· 1_Backf il l_RESRAD_Shal low.RAD 

Site·Specit ic Parameter Surmary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 User > Used by RESRAO I Parameter 
Menu' Parameter Input ' Default 1 (If different from user i nput) 1 Name 
UlJlllUAJlUA.UU.U.UUU.UUU.UUWJlm.JlJl)lU;oUJllW.W,JlJl)l)lJIA)lJlUAA.UUJlUJlUU.U.U.UUlUl.UJllW.UJllUlUUAAUllJllUl)lJlWJl 
R018 > Contaminat ion fraction of milk 1 ·1 '·1 0. 620E•OO ' FMILK 

R019 ' Livestock fodder intake for meat Ckg/day) 
R019 > Livestock fodder intake for milk (kg/day) 
R019 ' Lives tock water intake for meat CL/day) 
R019 ' Livestock water intake for milk CL/day) 
R019 ' Livestock soil intake (kg/day) 
R019 > Mass loading for fol i ar deposition (g/m"*3) 
R019 • Depth of soil mixing layer Cm) 
R019 ' Depth of roots Cm) 
R019 ' Dr i nk ing water fract i on from ground water 
R019 • Household water fraction from ground water 
R019 • Livestock water fract ion from ground water 
R019 • Irrigation fraction from ground water 

R19B • Wet weight crop yield for Non- Leafy (kg/m**2> 
R198 • Wet we i ght crop yield for Leafy (kg/m .. 2) 
R198 ' Wet weight crop yield for Fodder (kg/m"*2) 
R19B • Growing Season for Non-Leafy (years) 
R198 ' Growing Season for Leafy (years) 
R19B ' Growing Season for Fodder (years) 
R198 ' Translocation Factor for Non-Leafy 
R19B ' Translocation Factor for Leafy 
R19B • Translocation Factor for Fodder 
R198 • Dr y Foliar Interception Fract i on for Non-Leafy 
R198 • Dry Foliar Interception Fract i on for Leafy 
R198 ' Or y Foliar Interception Fract ion for Fodder 
R198 • Wet Foliar Interception Fract i on for Non· leafy 
R19B • Wet Foliar Intercept ion Fr act ion for Leafy 
R19B • Wet Foliar Interception Fract i on for Fodder 
R19B • Weathering Removal Constant for Vegetation 

C14 • C· 12 concentration in water (g/cm**3) 
C14 • C·12 concentration in contaminated so il (g/g) 
C14 • Fract ion of vegetat i on carbon from soil 
C14 • Fr action of vegetat ion carbon from a ir 
C14 • C·14 evasion layer thickness i n soil (m) 
C14 • C· 14 evasion flux rate from soil (1/sec) 
C14 ' C·12 evasion flux rate from soil (1/sec) 
C14 • Fraction of grain i n beet cattle feed 
C14 • Fract ion of grain in milk cow feed 
C14 • DCF correction factor for gaseous forms of C14 

• 6 .800E• 01 ' 6 . 800E+01 • 
• 5.SOOE • Ol ' 5.500E • 01 • 
' 5 . 000E+01 ' S. OOOE+01 ' 
' I . 600E• 02 • 1 . 600E •02 • 
• S. OOOE·01 ' 5 . 000E · 01 ' 
' 1.000E·04 • 1.000E·04 • 
' 1.SOOE·01 • 1.500E·01 ' 
' 9.000E · 01 ' 9.000E · Ol • 
' 1 • OOOE+OO ' 1. OOOE•OO ' 
' not used ' 1 • OOOE+OO ' 
• 1 .OOOE•OO ' 1.000E• OO • 
' 1.000E•OO ' 1.000E+OO ' 

' 7 .OOOE · 01 ' 7 .OOOE·01 ' 
' 1 .SOOE•OO • 1. SOOE • OO 1 

• 1. 100E•OO • 1. 100E+OO ' 
' 1.700E·01 ' 1.700E·01 ' 
' 2 .SOOE·01 '2.500E · 01 ' 
' 8.000E· 02 • 8.000E · 02 ' 
' 1.000E·01 • 1.000E·01 • 
' 1.000E•OO ' 1.000E•OO ' 
' 1.000E+OO ' 1.000E+OO ' 
• 2.SOOE-01 • 2.500E· 01 • 
• 2.500E·01 ' Z.500E·01 ' 
' 2 . SOOE - 01 ' 2.500E· 01 ' 
' 2 . 500E·01 • 2.SOOE·01 ' 
' 2.500E· 01 ' 2 .SOOE·01 ' 
'2.500E·01 ' 2. 500E·01 • 
• 2.000E+01 • 2 . 000E+01 ' 

• not used ' 2.000E · 05 ' 
• not used • 3 . 000E- 02 • 
• not used • 2.000E-02 • 
• not used • 9 . 800E · 01 ' 
' not used • 3.000E-01 ' 
' not used ' 7.000E · 07 • 
• not used • 1.000E·10 • 
• not used • 8 . 000E -01 ' 
' not used ' 2 . 000E -01 ' 
• not used • 8.894E•01 • 

STOR ' 
STOR • 
STOR 1 

STOR ' 
STOR ' 
STOR ' 
$TOR ' 

Storage times of contaminated foodstuffs (days): > 
Fruits, non · leafy vegetables, and grain • 1.400E+01 ' 1.400E•01 ' 
Leafy vegetables • 1.000E+OO ' 1.000E+OO • 
Hilk 1 1 .OOOE•OO ' 1.000E•OO ' 
Meat and poultry • 2.000E+01 ' 2.000E•01 • 
Fish ' 7 •. 000E+OO' 7 . 000E+OO' 
Cr ustacea and mollusks • 7.000E+OO ' 7.000E+OO • 
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• LFJ5 
'LFl6 
'LWl5 
1 LWI6 
'LSI 
' HLFD 
1 OM 
1 DROOT 
' FG\.OW 
1 FCWHH 
• FGWLW 
> FGWIR 

• YV(1) 
' YV(2) 
• YV(3) 

' TE(1) 
• TEC2) 
'TE(3) 
' TIV(1) 
' TIV(2) 
• TJV(3) 
' RDRYC1) 
'RDRYC2) 
' RDRY(3) 
' RWET(l} 
' RWET(2) 
' RWET(3) 
1 WLAI! 

' C12WTR 
'C12CZ 
' CSOll 
' CAIR 
' DMC 
1 EVSN 
1 RE\1S11 
' AVFG4 
' AVFGS 
' C02F 

' STOR T(1) 
' STOR-TC 2) 
' STOR-TC3) 
' STOR- T(4) 
1 STOR-T(5) 
• STOR) C6) 
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Sunnary 116-N-1 RESRAD Evaluat i on of Land Bri dge for Backfill Concurr ence 
Fi le 116 · N· 1_Backf i l l_RESRAD_Shal low.RAD 

Si te- Specif i c Paramet e r Surmary (cont i nued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O • User • • Used by RESRAD ' Parameter 
Menu • Parameter Input ' Default ' (If different from user input) • Name 
l.UiiUl.U.Ul.U.UUUUiliiiiUIW,iiiiiili.O,.l.U4U4iiliA.Uli.UAUUUlA.UUiiA.UAliUAiiU.U.UUiiUliiliilliiAli.UiiA.UiilillUiiiiiiAiiXiiiiiiilAii.UAAAAiillAii.Uii 
STOR • ije l l water 1 1.000E•00 1 1 .000E+OO ' 'STOR T(7) 
STOR • Surface water • 1. 000E+OO • 1.000E+OO • 1 STOR-T(8) 
STOR I Livestock fodder '4.500E+01 1 4.500E+01 ' 'STOR=T(9) 

R021 • Thickness of bui lding foundation Cm) • not used l 1. 500E· 01 ' ' FLOOR1 
R021 • Bulle density of building foundat i on (g/cm**3) ' not used 1 2.400E+OO • 'OENSFL 
R021 1 Tota.l porosity of the cover material ' not used '4. 000E-01' • TPCV 
R021 • Total poros i ty of the building foundation • not used ' 1.000E -01 ' 'TPFL . 
R021 • Volumetric water content of the cover mater i a l • not used '5.000E·02 ' 1 PH20CV 
R021 • Volumetric water content of the foundation • not used ' 3 . 000E·02' ' PH20FL 
R021 • Diffusion coeffic i ent for radon gas (mfscc): 
R021 l i n cover mater ial ' not used ' 2 . 000E·06 ' 1 OIFCV 
R021 l i n foundation mater i al 'not used • 3.000E-07 • I DIFFL 
R021 ' in contaminated zone soil 'not used ' 2 . 000E -06 • ' DIFCZ 
R021 • Radon vertical dimens i on of mi xing -Cm) l not used 1 2. 000E+OO 1 1 HMIX 
R021 1 Average building air exchange rate (1/hr) I not used 1 5 . 000E-01' 1 REXG 
R021 ' Height of the build i ng (room) Cm) I not used 1 2.SOOE+OO • l HRH 
R021 • Building inter i or area factor snot used 'O . OOOE+OO' ·1 FA! 
R021 1 Building depth below ground surface Cm) 1 not used I . , . OOOE+OO J I D"1FL 
R021 • Emanating power of Rn- 222 gas 1 not used 1 2 .500E· 01 ' ' EMANAC1) 
R021 • Emanating power of Rn · 220 gas • not used ' 1.500E·01 ' 'EMANA(2) 

Till ' NU!ber of graphical t ime po i nts 32 • NPTS 
Till • Maxi mum nl.llt>er of integrat i on points fo r dose 1 • LYMAX 
TlTl • Maximum nunber of i ntegrat i on points tor r i sk 5 ' KYMAX 
I I I I II I I l I I I Ill I l f I 1111 f 111 f 11 1 f 11111 I 111 I Ii 11 11 I 111 I I I III If l I I l l II l I 11 I 11 1111 I IYI 1111 1 I 1111 111 I l I I I I I I I l I I I I I I I Ill I.I 11 f 1111 i 111 

Sunmary of Pathway Selections 

Pathway User Selection 
AAAAAAAAiiAA.lXiiAAii.llUiiliiiiiAAliliiiiiAAiiAAAA.UAAAAAAAAAAAA 

1 external ganrna active 
2 inhalat i on (w/o radon)' active 
3 plant i nge$tion active 
4 meat i ngest i on active 
5 mi lie i ngest i on active 
6 aquat i c foods active 
7 •• drink i ng water active 
8 • · soil i ngest i on active 
9 • • radon suppr~ssed 
Find peak pathway doses active 

Iii Ii If If 11111 1111 1111 Ii l !I l l llll l lif I 1111 I 11111 111 
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1RESRAD, Version 6.22 T« Limit= 0.5 year 12/03/2004 13:38 Page 1 
SU111118ry 116-N- 1 Backf i ll Concurrence Deep Zone 
File 116-N-l _Backfill_RESRAD_DeepZone.RAD 

Table of Contents 
AAAAAAAAAAAAAAAAA 

Pa rt I: Mixture Sums and Single Radionuclide Gu ide l ines 
f ff if i iii iii iii i i i t I it i I i tl iii ii Ii fi i ti J I f i i i ff f f iii i i i 

Dose Conversion Factor (and Related) Parameter Sunmary .•. 2 
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Surmary of Pathway Selections... . ........ . ............... 13 
Contaminated Zone and Total Dose Sunmary .•.. . .•.....••••• 14 
Tota l Dose Components 

Time = 0.000E+00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 15 
Ti me = 1 • 000E+00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 16 
Time = 3.000E+00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 17 
Ti me = 7.600E+00 • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • 18 
Time = 1.400E+01 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 19 
Ti me = 4. 200E+01 • • • • • • • . • • • . . . . . . • . . • • • • • • • . . • . . . . . • 20 
Time = 1.000E+02 • • • . . • . • • . . . . . • . • . • . . . • . • • • . . . • . . . • . 21 
Ti me = 1.370E+02 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 22 
Ti me = 3.000E+02 . . • . . . • • • . . . • • • • . • .. . . . . . • • • . • • • • • . • 23 
Ti me : 1 • 000E+03 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 24 

Dose/Source Ratios Sl.1111led Over All Pathways.............. 25 
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Dose Per Nucl ide Sl.1111led Over All Pathways .. . . ........... . 27 
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Surmary 116-N-1 Backfill Concurrence Oeep Zone 
File 116·N·1_Backfill_RESRAD_OeepZone.RAD 

Oose Conversion Factor (and Related) Parameter Sumiary 
File: HEAST 2001 Morbidity 

0 ' Current ' ' Parameter 
Menu ' Parameter Value ' Oefaul t ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAiUi.AAAAAAAAAiiAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
B-1 Dose conversion factors for inhalation, mrem/pCi: 
8·1 'Ac-227+0 
B·1 ' Am-241 
B-1 ' Co-60 
B-1 ' Cs-137+0 
B-1 ' Eu-154 
B-1 ' Eu-155 
B· l ' H-3 
B-1 ' Ni-63 
8·1 ' Np-237+0 
B· 1 ' Pa-231 
B-1 ' Pu-239 
B· 1 1 Pu-240 
B-1 ' Ra-228+0 
B-1 ' Sr-90+0 
8·1 ' Th-228+0 
8·1 1 Th -229+0 
B-1 ' Th-232 
8·1 ' U-233 
B· 1 ' U-235+0 
8·1 ' U-236 

0-1 'Dose conversion factors for ingestion, mrem/pCi: 
D· 1 1 Ac -227+0 
0·1 1 Am-241 
D-1 ' Co-60 
0·1 ' Cs· 137+0 
0·1 ' Eu-154 
0·1 ' Eu-1 55 
0· 1 ' H-3 
0·1 1 Ni-63 
0·1 ' Np-237+0 
0·1 ' Pa-231 
0·1 ' Pu-239 
0·1 ' Pu-240 
0·1 ' Ra-228+0 
0· 1 ' Sr -90+0 
0·1 1 Th-228+0 
0· 1 ' Th-229+0 
0·1 ' Th-232 
D-1 ' U-233 
0-1 ' U-235+0 
D· 1 ' U-236 

D-34' Food transfer factors: 
D-34' Ac-227+0 plant/soil concentrat ion ratio, dimensionless 
0-34 1 Ac-227+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
0-34' Ac · 227+D milk/livestock-intake ratio, (pCi/l)/CpCi/d) 
0·34' 

C-62 

, 6.noe+oo 1 6.12oe+oo, ocF2c 1, 
'4.440E·01 '4.440E·01 ' DCF2( 2) 
' 2.190E · 04' 2.190E·04 ' OCF2( 3) 
• 3.190E·05 1 3.190E· 05' OCF2( 4) 
' 2.860E·04' 2.860E·04' DCF2C 5) 
'4.140E·05' 4.140E·05' DCF2( 6) 
'6.400E·08 1 6.400E-08 1 DCF2( 7) 
'6.290E·06' 6.290E· 06' DCF2C 8) 
' 5.400E·01 ' 5.400E·01 , OCF2C 9) 
' 1.280E+OO' 1.280E+OO I OCF2(10) 
'4.290E-01 1 4.290E·01 'OCF2(11) 
'4.290E·01 1 4.290E·01 'DCF2(12) 
1 5.080E-03 1 5.0SOE-03 1 DCF2(13) 
' 1.310E·03' 1.310E·03 1 OCF2(14) 
'3.450E·01 1 3.450E·01 1 OCF2(15) 
1 2.160E+OO' 2.160E+OO' DCF2C16) 
' 1.640E+OO' 1.640E+OO' DCF2(17) 
' 1.350E·01 ' 1.350E·01 'OCF2(18) 
' 1.230E·01 ' 1.230E· 01 'OCF2(19) 
' 1.250E·01 ' 1.250E-01 'DCF2(20) 

' 1.480E·02' 1.480E-02' OCF3( 1) 
1 3 .640E·03 • 3.640E· 03' DCF3( 2) 
' 2.690E·05 1 2.690E·OS' OCF3( 3) 
1 5.000E-05 1 5.000E-05' DCF3( 4) 
1 9.SSOE-06 1 9.550E-06' DCF3( 5) 
1 1.530E-06' 1.530E·06' OCF3( 6) 
' 6.400E ·08 1 6.400E-08' DCF3( 7) 
1 5.770E-07' 5.770E-07' DCF3( 8) 
1 4.440E-03 1 4.440E·03 1 DCF3C 9) 
1 1.060E·02 1 1.060E·02 1 OCF3( 10) 
1 3.540E·03' 3.540E·03 1 OCF3( 11) 
1 3 .540E·03 1 3.540E·03 1 DCF3( 12) 
' 1.440E·03' 1.440E·03 1 OCF3(13) 
1 1.530E·04 1 1.530E· 04 1 OCF3(14) 
1 8.080E · 04' 8.080E·04' DCF3(15) 
1 4.030E·03 1 4.030E · 03' OCF3(16) 
' 2.730E·03' 2.730E ·03 1 DCF3(17) 
' 2.890E·04 1 2.890E · 04' DCF3(18) 
1 2.670E · 04' 2.670E·04 ' DCF3(19) 
' 2.690E·04' 2.690E·04 1 DCF3(20) 

' 2 .SOOE -03' 2.SOOE-03' RTF( 1, 1) 
' 2.000E-05 1 2.000E·05 1 RTF( 1,2) 
' 2. 000E-05 1 2.000E -05' RTF( 1,3) 
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Surmary 116-N· 1 Backfill Concurrence Deep Zone 
File 116·N·1_Backfi l l_RESRAD_DeepZone.RAD 

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

1 Current 1 ' Parameter 
Menu ' Parameter Value I Default ' Name 
AAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAli.JlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
0·34 1 Am-241 plant/soil concentration ratio, dimensionless ' 1.000E-03 ' 1.000E-03 1 RTF( 2, 1) 
0·34 ' Am-241 beef/I ivestock·intake ratio, (pCi/kg)/(pCi/d) 1 5.000E-05 1 5.000E-05 1 RTF( 2,2) 
0·34 ' Am-241 milk/I i vestock· intake ratio, (pCi/L)/(pCi/d) ' 2.000E-06 1 2.000E-06 1 RTF( 2,3) 
0·34' 
0· 34 l 

0·34' 
0·34 I 

0-34' 
0·34' 
0·34' 
0•34 l 

D-34 1 

0·34 1 

0•34 l 

0·34' 
0·34' 
0•34 l 

0·34 l 

0· 34' 
0· 34' 
0·34' H·3 
0· 34' H-3 
0·34' H·3 
0·34 1 

0·34' 
0·34' 
0· 34 1 

0·34' 
0·34' 
0· 34' 
0-34' 
0•34 l 

0· 34' 
0·34' 
0·34' 
0·34 l 

0· 34' 
0· 34 I 

0·34' 
0·34' 
0·34 l 

0·34 l 

0·34' 
0· 34' 
0· 34' 
0·34 I 

0·34 I 

0·34 l 

Co-60 
Co-60 
Co-60 

Cs-137+0 
Cs· 137+0 
Cs-137+0 

Eu-1 54 
Eu-154 
Eu-154 

Eu-155 
Eu· 155 
Eu-155 

Ni-63 
Ni-63 
Ni-63 

Np-237+0 
Np· 237+D 
Np-237+0 

Pa-231 
Pa· 231 
Pa-231 

Pu-239 
Pu·239 
Pu-239 

Pu·240 
Pu-240 
Pu·240 

Ra-228+0 
Ra · 228+D 
Ra-228+0 

plant/soil concentration ratio, dimensionless 
beef/l i vestock-intake ratio, CpC i /kg)/(pCi/d) 
milk/livestock-intake ratio, (pC i /L)/CpCi/d) 

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

plant/so i l concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 
milk/livestock- intake ratio, (pCi/l)/(pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/I ivestock·i ntake ratio, (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/CpCi /d) 

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

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

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

plant/soi l concentration ratio, dimension less 
beef/ li vestock - intake ratio, CpCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pC i/L)/CpCi/d) 

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

plant/soil concentrat ion ratio, dimensionless 
beef/l ivestock-intake ratio, CpCi/kg)/CpCi/d) 
milk/livestock-intake ratio, (pC i/L)/(pCi/d) 

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

C-63 

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

1 4.000E-02' 4.000E-02 1 RTF( 4, 1) 
• 3.000E-02 • 3.000E-02 1 RTF( 4,2) 
1 8.000E-03' 8.000E-03' RTF( 4,3) 

' 2.500E-03' 2.500E · 03' RTF( 5,1) 
• 2.000E-03 • 2.000E-03 1 RTF( 5,2) 
' 2.000E·05' 2.000E-05 1 RTF( 5,3) 

' 2.500E · 03 1 2.SOOE-03' RTF( 6,1) 
' 2.000E-03 • 2.000E-03 1 RTF( 6,2) 
' 2.000E· OS' 2.000E·OS' RTF( 6,3) 

' 4.800E+OO 1 4.800E+OO' RTF( 7,1) 
' 1.200E· 02' 1.200E·02' RTF( 7,2) 
' 1.000E-02' 1.000E·02' RTF( 7,3) 

' 5.000E·02 1 5.000E· 02 1 RTF ( 8,1) 
' 5.000E-03 1 5.000E -03' RTF{ 8,2) 
• 2.000E·02 1 2. 000E-02 • RTF( 8,3) 

' 2.000E-02 1 2.000E-02 1 RTF( 9, 1) 
• 1.000E-03' 1.000E-03 1 RTF( 9,2) 
1 5.000E · 06 1 S.OOOE-06 1 RTF( 9,3) 

1 1.000E-02 1 1.000E-02' RTF(10,1) 
1 5.000E-03 1 5.000E-03' RTF(10,2) 
1 5.000E -06 • 5.000E-06 • RTF(10,3) 

' 1.000E- 03 1 1.000E-03' RTF(11,1) 
' 1.000E·04' 1.000E-04' RTF(11,2) 
1 LOOOE -06 1 1.000E-06 1 RTF(11,3) 

' 1.000E-03' 1.000E-03' RTF(12,1) 
1 1.000E-04' 1.000E-04' RTF(12,2) 
1 1.000E-06' 1.000E-06' RTF(12,3) 

1 4.000E-02' 4.000E -02' RTF(13,1) 
1 1.000E-03 • 1.000E-03' RTF(13,2) 
' 1.000E-03 • 1.000E-03' RTF(13,3) 
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Surmary 116-N-1 Backfill Concurrence Deep Zone 
File 116-N-1_Backf i ll_RESRAD_DeepZone.RAD 

Dose Conversion Factor (and Related) Parameter Surmary (cont inued) 
File: HEAST 2001 Morbidity 

0 ' Current ' ' Parameter 
Menu 1 Parameter Va lue ' Default ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlUIAAAAAAAAAAAAAAAAAAAAAAAAAAA 
D-34 1 Sr-90+0 
o-34 1 sr-90+0 
o-34 1 Sr-90+0 
D-34' 
o-34, Th-228+0 
0·34 1 Th -228+0 
0-34' Th-228+0 
D-34' 
0-34 1 Th-229+0 
D-34 1 Th -229+0 
0-34 1 Th -229+0 
0· 34' 
D-34' Th-232 
D-34 1 Th-232 
0-34 1 Th-232 
0·34 l 

0-34 1 U-233 
0-34 1 U-233 
0-34 1 U-233 
0-34 ' 
0·34' U-235+0 
0·34' U-235+0 
0-34 1 U-235+0 
0·34' 
o-34 1 u-236 
0-34' U-236 
0-34 1 U-236 

plant/so i l concentration ratio, dimens ionless 
beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
mi lk/l ivestock-in_take ratio, CpCi/L)/CpC i/d) 

plant/so i l concentration rat io, dimensionless 
beef/livestock- intake rat io, (pCi/kg)/(pC i /d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimens ionless 
beef/livestock-intake rat io, (pCi/kg)/(pCi/d) 
milk/livestock- intake rat io, (pC i/L)/(pC i/d) 

plant/soil concentration ratio, dimens ionless 
beef/l ivestock- intake rat io, (pCi/kg)/(pCi/d) 
mi l k/l ivestock- intake ratio, (pCi/L)/(pC i /d) 

plant/so i l concentrat ion rat io, dimension less 
beef/lives tock- i ntake ratio , (pCi/kg)/CpC i /d) 
mi lk/l ivestock- intake ratio, (pCi/L)/(pCi/d) 

plant/so i l concentration ratio, dimens ionless 
beef/livestock- intake rat io, (pC i/ kg)/CpC i /d) 
mil k/livestock-intake rat io, (pC i/ L)/CpCi /d) 

plant/soil concentration ratio, dimens ionless 
beef/l ivestock-intake ratio, (pC i /kg)/(pCi/d) 
mi lk/l ivestock·intake ratio, (pC i/l)/CpC i /d) 

o-s I BioaccUll.llation factors, fresh water, L/kg: 
o-5 J Ac-227+0 f ish 
o-5 1 Ac-227+0 crustacea and mollusks 
0-5 l 

0-5 ' Am-241 fish 
D-5 I Am-24 1 crustacea and mol lusks 
0-5 ' 
o-5 ' Co-60 fish 
0-5 I Co-60 crustacea and mollusks 
0· 5 ' 
0·5 I Cs-137+0 fish 
o-5 I Cs - 137+0 , crustacea and mollusks 
o-5 I 

D-5 I Eu-154 f ish 
D-5 I Eu-154 crustacea and mol lusks 
o-5 ' 
0· 5 I Eu-155 f i sh 
o-5 ' Eu-155 crustacea and mollusks 
0-5 l 

D-5 I H-3 f ish 
D-5 l H-3 crustacea and mol lusks 
0· 5 l 

C-64 

1 3.000E-01 1 3.000E-01 1 RTF(14,1) 
1 8 . 000E -03' 8.000E-03 1 RTF(14,2) 
1 2.000E-03 1 2.000E-03' RTF(14,3) 

1 1.000E -03 1 1.000E-03' RTF(15,1) 
1 1.000E· 04' 1.000E · 04 1 RTF( 15,2) 
1 5.000E-06 1 5.000E-06 1 RTFC 15,3) 

1 1.000E-03' 1.000E -03 1 RTF(16,1) 
1 1.000E-04 ' 1.000E-04' RTF(16,2) 
1 5.000E -06 1 5. 000E -06' RTF(16,3) 

' 1.000E-03 ' 1.000E·03 1 RTF(17,1) 
' 1. 000E -04 1 1.000E-04 1 RTF(17,2) 
1 5.000E-06 1 5.000E-06' RTF(17,3) 

' 2.500E -03 1 2.SOOE -03' RTF(18, 1) 
' 3 .400E -04' 3. 400E -04 ' RTF( 18,2) 
1 6.000E-04 ' 6.000E -04 1 RTF(18, 3) 

1 2.SOOE -03' 2.500E·03 ' RTF( 19,1) 
1 3.400E · 04 '3.400E ·04' RTF(19,2) 
1 6.000E-04 1 6.000E -04' RTF(19,3) 

1 2.500E -03 1 2.SOOE -03' RTF(20, 1) 
1 3.400E -04 • 3.400E -04 ' RTF(20 , 2) 
'6.000E-04 1 6.000E-04' RTF(20,3) 

,. 
' 1.500E+01 ' 1.500E+01 ' BIOFAC( 1, 1) 
1 1. 000E+03 1 1. 000E+03 1 BIOFAC( 1,2) 

' 3.000E+01 ' 3 . 000E+01 ' BIOFAC( 2, 1) 
• 1.000E+03 1 1.000E+03 1 BIOFAC( 2,2) 

1 3.000E+02 1 3.000E+02 1 BIOFAC( 3,1) 
1 2. 000E+02 • 2.000E+02' BIOFAC( 3,2) 

' 2. 000E+03 ' 2.000E+03 1 BIOFAC( 4, 1) 
' 1.000E+02 ' 1.000E+02 1 BIOFAC( 4,2) 

' 5.000E+01 ' 5.000E+01 1 BIOFAC( 5, 1 > 
1 1.000E+03 ' 1.000E+03 ' BIOFAC{ 5,2) 

1 5.000E+01 ' 5.000E+01 1 BIOFAC( 6, 1) 
' 1.000E+03 ' 1.000E+03 1 BIOFAC( 6,2) 

1 1. 000E+OO 1 1.000E+OO I BIOFAC( 7,1) 
' 1. 000E+OO' 1. 000E+OO • BIOFAC( 7, 2) 
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S_llllllary 116·N·1 Backfill Concurrence Deep Zone 
Fi le 116·N-1_Backf i l l_RESRAD_OeepZone.RAD 

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

0 ' Current ' ' Parameter 
Menu ' Parameter value ' Default 1 Name 
AAAAiiAAAlllliilliilliillilAAAAAAAAAllllilAllJlll.O.JlllilililJlililllilllilllililllllilAllJlililUllAlllllllAAllllAllAAAAAAllAlllliillllllAAJlllAAilllilllllAAllilillliillll 
0· 5 ' Ni·63 fish ' 1.000E+02' 1.000E+02' BIOFACC 8, 1) 
0· 5 1 Ni-63 crustacea and mollusks ' 1.000E+02' 1.000E+02 1 BIOFACC 8,2) 
0·5 I 

0·5 1 Np· 237+D fish 
o-5 ' Np· 237+D crustacea and mollusks 
0·5 ' 
0·5 'Pa-231 
D· 5 ' Pa-231 
D-5 ' 
0·5 ' Pu·239 
0·5 .1 Pu·239 
0· 5 
0·5 Pu-240 
0·5 1 Pu-240 
0·5 I 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mo l lusks 

0·5 ' Ra -228+0 fish 
0-5 1 Ra-228+0 crustacea and mollusks 
0· 5 I 

0-5 1 Sr-90+0 
0-5 ' Sr · 90+0 
0· 5 I 

fish 
crustacea and mollusks 

0·5 ' Th·228+0 fish 
0·5 ' Th-228+0 crustacea and mollusks 
o-s • 
0·5 ' Th · 229+0 f i sh 
0·5 ' Th -229+0 crustacea and mollusks 
0-5 ' 
0· 5 ' Th-232 
0· 5 1 Th-232 
0•5 I 

0· 5 ' U-233 
0· 5 ' U-233 
0·5 ' 
0·5 ' U-235+0 
0· 5 1 U-235+0 
0· 5 ' 

f ish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mol lusks 

' 3.000E+01 ' 3.000E+01 ' BIOFAC( 9,1) 
' 4.000E+02' 4.000E+02' BJOFAC( 9,2) 

' 1.000E+01 ' 1.000E+01 ' BIOFAC(10,1) 
' 1.100E+02' 1.100E+02' BIOFAC(10,2) 

' 3.000E+01' 3.000E+01 ' BIOFACC11, 1) 
' 1.000E+02' 1.000E+02' BIOFAC(11,2) 

1 3.000E+01 ' 3.000E+01 ' BIOFAC(12,1) 
' 1. 000E+02' 1.000E+02 1 BIOFAC(12,2) 

' 5.000E+01 ' 5.000E+01 ' BIOFAC(13,1) 
' 2.500E+02' 2.500E+02' BIOFACC13,2) 

'6.000E+01 '6.000E+01 ' BIOFACC14,1) 
' 1.000E+02' 1.000E+02' BIOFAC(14,2) 

1 1.000E+02 1 1.000E+02' BlOFAC(15,1) 
' 5.000E+02 1 5.000E+02' Bl0FAC(15,2) 

' 1.000E+02' 1.000E+02' BIOFAC(16,1) 
' 5.000E+02' 5.000E+02' BIOFAC(16,2) 

' 1.000E+02' 1. 000E+02' BIOFAC(17, 1) 
' 5.000E+02' 5.000E+02' BIOFAC(17,2) 

' 1. OOOE+01 ' 1. 000E+01 1 BIOFAC( 18, 1) 
' 6.000E+01 ' 6.000E+01 ' BIOFAC(18,2) 

' 1.000E+01 ' 1.000E+01 ' BIOFAC( 19,1) 
' 6.000E+01 1 6.000E+01 ' BIOFAC(19,2) 

0· 5 1 U·236 , fish ' 1.000E+01 ' 1.000E+01 ' BIOFAC(20, 1) 
o-5 • U·236 , crustacea and mollusks 1 6.000E+01 ' 6.000E+01 ' BIOFAC(20, 2) 
111 i I Yli f iii Ii If ii Iii Iii f Ii f Ii II ii Iii fl Ii I I I I Ii 111 i I ii Ii 1111 l f J 11 if lit I I 11 i Iii i Iii f ii f Ii 11 Hf Ii f Ii l I I 11 f I I 

C-65 
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0 1 User I Used by RESAAO ' Paremeter 
Menu I Parameter ' Input I Default • (If different from user input) ' Name 
Xli.UliAAillli.UU.UU.UUUU.O..UXX.U.UXUXUXU.O,UXUXllUilUliUilUXUUUXAUAlAAUUUUXXUJIUUX.UUX.UilJIX.U.UUUX.UilililililUil 
R011 ' Area of contaminated zone Cm""2> ' 1.240E+04 1 1.000E+04 1 ' AREA 
R011 ' Th i ckness of contaminated zone Cm) 1 1 . 010£+01 ' 2.000E+OO ' ' THICKO 
R011 1 Length parallel to aqu i fer f l ow (m) 1 1.200E+02 ' 1.000£+02 ' ' LCZPAQ 
R011 ' Bas i c radiat i on dose li mit (mr "111/yr) ' 4.000E+OO ' 2.500E•01 ' ' BROL 
R011 ' Time s i nce placement of mater i al (yr) 1 O.OOOE+OO I O. OOOE+OO 1 ' Tl 
11011 ' Times for calculations (yr) 1 1.000E+OO 1 1. 000E+OO • ' T( 2) 
R011 1 Ti mes fo r calculations (yr ) ' 3 . 000E+OO ' 3 . 000E+OO ' ' T( 3) 
R011 ' Ti mes for calcul ations Cyr) ' 7 . 600E+OO 1 1 . 000E+01 • ' T( 4) 
R011 ' Times fo r calcul ations (yr) 1 1.400E•01 1 3 . 000£+01 ' ' T( 5) 
R011 • Ti mes for calculations (yr) ' 4.200£+01 • 1 .000E+02 • 1 T( 6) 
R011 ' Ti mes fo r calculations (yr) 1 1.000£+02 1 3.000E+02 1 ' Tc 7) 
R011 1 Times for calculat ions Cyr> • 1.370E•02 1 1.000E+03 • ' T( 8) 
R011 • Times for calculations (yr ) 1 3 . 000£+02 ' O. OOOE-tOO • • T( 9) 
R011 ' Times for calculat i ons (yr) ' 1 .OOOE+03 ' O.OOOE+OO ' ' T( 10) 

R012 ' Ini tial pr i ncipal rad ionuc li de (pC i /g): Am-241 J 6 . 290£+02 I O.OOOE+OO I 'Sl( 2) 
R012 1 Ini tial pri ncipal radi onuc li de (pC i/g): Co · 60 I 9 . 460£+03 I O.OOOE+OO 1 1 S1( 3) 
R012 1 Ini tial princi pal radi onuc li de (pC i/g): Cs · 137 I 9.650£+04 I O.OOOE+OO 1 ' S1( 4) 
R012 1 Ini tial principal rad ionuc li de (pC i /g): Eu· 154 1 9.280E+01 1 O.OOOE+OO • ' S1( 5) 
R012 1 Ini tial princ i pal rad ionucl ide (pC i /g): Ni· 63 1 2.370E+03 • O.OOOE+OO 1 ' SH 8) 
R012 1 In i t i al pri ncipal radi onuc lide (pC i/g): Pu- 239 I 5 • 649£+02 J O.OOOE+OO 1 ' S1(11) 
R012 ' Ini tial pr i nc i pal rad ionuc lide (pC i /g): Pu- 240 ' 1.351E+02 1 O.OOOE+OO 1 ' S1(12) 
R012 ' Ini tial pri nc i pal radi onucl ide (pC i /g): Sr· 90 I 2 . 150£+03 l O. OOOE+OO 1 ' S1(14) 
R012 1 Concentrat i on i n groundwater (pC i / l ): Am- 241 I not used I O.OOOE+OO I ' 111( 2) 
R012' Concentrat i on i n groundwat er (pC i / L): Co· 60 1 not used I O.OOOE+OO I ' 111( 3) 
R012 1 Concentrat i on in groundwater (pC i/L): Cs · 137 1 not used • O. OOOE+OO I I \11( 4) 

R012 1 Concent r at i on i n groundwater (pC i / l ): Eu- 154 I not used I O.OOOE+OO I ' 111( 5) 
R012 1 Concent r at i on i n groundwater (pC i /l): Ni- 63 • not used I O.OOOE+OO I I 111( 8) 

R012 1 Concentration in groundwater (pC i/L): Pu- 239 l not used I O. OOOE+OO I I 111 ( 11) 
R012 1 Concentration in groundwater (pCi/l) : Pu-240 "not used 1 O.OOOE.+00 ' ' 111(12) 
R012 ' Concentration in groundwater (pC i /l): Sr - 90 J not used I O.OOOE+OO I ' 111(14) 

R013' Cove r depth (m) 1 4 . 600E+OO • O. OOOE+OO ' ' COVERO 
ROB ' Density of cover 111ater i a l (g/cm*-3) 1 1.500E+OO • 1.500£+00 ' 1 OENSCV 
R013 1 Cover depth eros ion r ate Cm/yr ) J 1 . 000E -03 1 1 .OOOE -03 • ' VCV 
R013 'Dens i ty of contami nated zone (g/cm"~3) 1 2 . 000E+OO 1 1 . 500E+OO ' 1 OENSCZ 
R013 , , Contami nated zone eros ion rate Cm/yr) I 1.000E -03 ' 1.000£ •03 I 'vcz 
R013' Contaminated zone tota l por os ity ' 3.000E-01 1 4 . 000E-01 • 1 TPCZ 
R013 1 Contami nated zone f i eld capac i ty 1 2 . SOOE-01 • 2 . 000£ · 01 • 1 FCCZ 
R013 ' Contamina ted zone hydr au lic conduct ivity (m/yr> 1 2 . 500E+02 1 1 .OOOE+01 • 1 HCCZ 
R013 ' Contamina ted zone b pa r ameter ' 4.050E+OO 1 5 .300E+OO • ' BCZ 
R013 • Average amual wi nd speed (m/sec) ' 3 . 400E+OO 1 2.000E+OO • I WINO 
ROB ' Humid i ty in a ir (gJm••3> 1 8.000E+OO 1 8.000E+OO ' I HUMID 

R013 1 Evapotranspirat i on coeff i c i ent • 9 . 100£ · 01 • 5 . 000E -01 1 ' EVAPTR 
R013 1 Pre<:ip i tat i on (m/yr ) I 1.600E · 01 1 1.000E+OO • 'PRECIP 

R013 ' I r r i gation (m/yr> I O.OOOE+OO I 2.000E · 01 ' I RI 

R013' Irr i gation mode ' overhead ' overhead ' J !DITCH 
ROB 1 Runoff coeffic i ent ' 2.000£•01 I 2.000E -01 ' 1 RUNOFF 

ROB ' Water shed area for nearby stream or pond (mH2) J 1 . 000£+06 I 1.000E+06 1 'WAREA 
ROB I Accuracy for water /so il computations J 1 . OOOE - 03 • 1.000E - 03 1 1 EPS 

C-66 
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Site-Specific Parameter St.mnary (continued) 
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O User ' Used by RESRAD ' Parameter 
Menu' Parameter Input ' Default 1 (lf different f r om user i nput) 1 Name 
AUAAAJi.UAli.UX.UX.UX.UX.Uli.UXU.UX.U.UAUAAA.UAXXA.U.UUA.U.UiiA.UAAXAU.UAAll.U.iiii.UAAAAAAAAAAAAAAAUAliUUXU.UXXAAXXAAiiAXAAXXAAA 
R014 1 Density of saturated zone (g/cm**3) '2.900E+OO' 1.500E+OO' 1 DENSAQ 
R014 1 Saturated zone total porosity ' 3.000E- 01 ' 4.000E- 01 ' 1 TPSZ 
R014 ' Saturated zone effective porosity 1 2.500E-01 ' 2.000E- 01 ' 1 EPSZ 
R014 ' Saturated zone field capacity 1 2.000E-01 ' 2 . 000E -01 ' ' FCSZ 
R014 1 Saturated zone hydrau li c conductivity Cm/yr) • 5.530E+03 ' 1.000E+02 ' ' HCSZ 
R014 ' Saturated zone hydrau li c grad ient ' 1.250E· 03 ' 2.000E·02 ' ' HGWT 
R014 ' Saturated zone b parameter ' not used 1 5 .300E+OO 1 1 BSZ 
R014 1 Water table drop rate Cm/yr) 1 O.OOOE+OO' 1.000E -03' 1 \/\IT 
R014 ' Well purp intake depth (m below water table) ' 4.600E+OO 1 1.000E+01 1 ' D\IIBWT 
R014 ' Model: Nondispersion (NO) or Hass - Balance (MB) 1 NO I NO I MOOEL 
R014 1 Well pu!l'.>ing rate (m**3/yr) 1 2.SOOE+02 1 ~.500E+02 ' ' UII 

R015 ' Number of unsaturated zone strau 
R015 ' Unsat. zone 1, thickness (ml 
R015 1 Unsat. zone 1, soil dens i ty Cg/cm**3) 
R015 ' Unsat. zone 1, total porosity 
R015 ' Unsat. zone 1, effective porosity 
R015 1 Unsat. zone 1, field capacity 
R015 1 Unsat. zone 1, soil-specific b parameter 
R015 1 Unsat. zone 1, hydraul i c conduct ivity Cm/yr) 

R016 1 

R016 1 

R016 1 

R016 1 

R016 1 

R016' 

R016 1 

R016' 
R016 1 

R016 I 

R016 ' 
R016' 

R016' 
R016' 
R016 1 

R016' 
R016 ' 
R016 ' 

R016' 
R016' 
R016 1 

R016' 
R016' 
R016 1 

Distribution coeff i cients for Am· 241 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for Co-60 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm .. 3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubil i ty constant 

Distribution coefficients for Cs·137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility cons tant 

Distribut ion coefficients for Eu·154 
Contaminated zone (cm*•3fg) 
Unsaturated zone 1 (cm•*3/g) 
Saturated zone (cm**3/g) 
leach rate (!yr) 
Solubility constant 

' 1 ' 1 
1 7 . 800E+OO 1 4. OOOE+OO 1 

1 2 . OOOE+OO ' 1 • SOOE+OO ' 
1 3.000E-01 '4.000E-01' 
• 2.sooe-01 , 2.oooe-01 • 
1 2 . SOOE - 01 • 2.000E-01' 
1 4.0SOE+OO 1 5.300E+OO ' 
1 2. SOOE+02 ' 1 • OOOE+01 ' 

1 2.000E+02 • 2.000E+01 1 

' 2.000E+01 '2.000E+01 ' 
1 2.000E+02' 2 .000E+01 ' 
' O.OOOE+OO ' O.OOOE+OO ' 
'0,000E+OO I O.OOOE+OO' 

1 5.000E+01 ' 1.000£+03' 
1 1.000E+03 ' 1.000E+03 1 

1 5 . 000E+01 • 1.000E+03 ' 
1 O. OOOE+OO ' O.OOOE+OO' 
'O. OOOE+OO' O.OOOE+OO' 

' 5 . OOOE+01 ' 
' 1 • 000E+03 • 
• 5 . 000E+01 1 

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

1.000E+03 ' 
1.000E+03 ' 
1.000E+03 ' 
O.OOOE+OO' 
O.OOOE+OO ' 

'2.000E•02 ' · 1.000E+OO' 
'·1.000E+OO 1 ·1.000E+OO' 
1 2.000E+02 '·1 . 000E+OO' 
1 O. OOOE+OO I O.OOOE+OO ' 
1 O. OOOE+OO ' O.OOOE+OO ' 

C-67 

2.850E - 06 
not used 

1.138E·OS 
riot used 

1.138E· OS 
not used 

8.249E+02 
8 . 249E+02 
8.249E+02 
6.913E - 07 
not used 

I NS 
' H( 1) 
1 OENSUZ(1) 
' TPUZ(1) 
'EPUZ(1) 
1 FCUZ(1) 
1 8UZ(1) 
1 HCUZ(1) 

' OCNUCC( 2) 
' DCNUCU( 2, 1) 
'DCNUCS( 2) 
'ALEACH( 2) 
1 SOLUBK( 2) 

1 OCNUCC( 3) 
' OCNUCU( 3, 1) 
' OCNUCS( 3) 
1 ALEACH( 3) 
1 SOLUBie( 3) 

1 DCNUCC( 4) 
1 DCNUCU( 4,1) 
1 DCNUCS( 4) 
' ALEACH( 4) 
' SOLUBIC( 4) 

' OCNUCC( 5) 
'DCNUCU( 5,1) 
1 DCNUCS( 5) 
1 ALEACH( 5) 
' SOLUBK( 5) 
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Si te-Speci fi c Parameter SI.W!lnary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' ' Used by RESRAO ' Parameter 
Menu ' Parameter Input ' Default ' (If different from user input) ·, Name 
.U.UX.U.U.UA.U.U.U.UXAUAAU.UXliXX.UXliXXXliililAAA.U;O.ill.UAX.UX.UU.UUllll.UXU.U.U.UXUUUXU.UliAAAAA~A.UXliliU.U.UAAliUliXX.UX.U.U 
R016' Distribution coefficients for Ni-63 
R016' Contaminated zone Ccm**3/g) 
R016' Unsaturated zone 1 Ccm**3/g) 
R016' Saturated zone (cm**3/g) 
R016 1 Leach rate C/yr) 
R016 1 Solubility constant 

R016 1 

R016 1 

R016' 
R016 ' 
R016' 
R016' 

R016' 
R016 ' 
R016 1 

.,.- R016 ' 
R016' 
R016' 

R016 ' 
R016 ' 
R016 1 

R016 1 

R016 1 

R016 ' 

R016 I 

R016' 
R016' 
R016' 
R016' 
R016 1 

R016' 
R016 ' 
R016 1 

R016 1 

R016 ' 
R016' 

R016' 
R016' 
R016' 
R016' 
R016 1 

R016' 

Distribution coeffic ients for Pu-239 
Contaminated zone Ccm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone Ccm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribut ion coefficients for Pu-240 
Contaminated zone (cm-*3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Sr · 90 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Ac·227 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Sol ubi Ii ty constant 

Distr ibution coefficients for daughter Eu-155 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distr ibution coefficients for daughter H·3 
Contaminated zone (cm*'"3/g) 
Unsaturated zone 1 (cm0 3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

'3.000E+01 1 1.000E+03' 
' 1.000E+03 1 1.000E+03' 
' 3.000E+Ol • 1.000E+03 ._, 
' O. OOOE+OO' O.OOOE+OO' 
' O.OOOE+OO ' O.OOOE+OO ' 

' 2.000E+02 1 

' 2.000E+03 ' 
' 2.000E•02 ' 
' O.OOOE•OO ' 
' O.OOOE+OO ' 

' 2.000E+02 ' 
' 2.000E+03 ' 
' 2.000E+02 ' 
'0.000E+OO' 
' O.OOOE+OO ' 

2.000E+03' 
2.000E+03 ' 
2.000E+03 ' 
O.OOOE+OO • 
O.OOOE+OO ' 

2.000E+03' 
2.000E+03 ' 
2.000E+03 1 

0.000E+OO' 
O.OOOE+OO ' 

1 1.500E+01 > 3.000E+Ol ' 
'3.000E+01 ' 3.000E+01 ' 
' 1.500E•01 ' 3.000E+01 ' 
' O.OOOE+OO I O.OOOE+OO 1 

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

'2.000E+01 • 2.000E+01' 
' 2.000E+01 ' 2.000E+01 .I 

• 2.000E+01 ' 2.000E+01 ' 
'O .OOOE+OO' O.OOOE+OO' 
' O.OOOE+OO I O.OOOE+OO ' 

'2.000E+02 '·1. 000E+OO' 
'·1.000E+OO '·1.000E+OO' 
'2.000E+02 '·1.000E+OO' 
'O.OOOE+OO' O.OOOE+OO' 
'O.OOOE+OO ' O.OOOE+OO' 

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

C-68 

1.893E·05 
not used 

2.850E-06 
not used 

2.850E-06 
not used 

3.nlE -05 
not used 

·2.834£·05 
not used 

8.249E+02 
8.249£+02 
8.249E+02 
6.913E -07 
not used 

4.562E · 03 
not used 

'OCNUCC( 8) 
'DCNUCU( 8, 1) 
'DCNUCS( 8) 
'ALEACH( 8) 
1 SOLUBK( 8) 

'DCNUCC(11) 
' OCNUCU(11, 1) 
'OCNUCS(11) 
• ALEACH(11) 
' SOLUBK(11) 

'DCNUCC(12) 
'OCNUCU(12,1) 
'DCNUCS(12) 
'ALEACH(12) 
'SOLUBK(12) 

' OCNUCC(14) 
' OCNUCU(14,1) 
'OCNUCS(14) 
'ALEACH(14) 
'SOLUBK(14) 

' OCNUCC( 1) 
' OCNUCU( 1, 1) 
'DCNUCS( 1) 
'ALEACH( 1) 
1 SOLUBK( 1) 

1 OCNUCC( 6) 
1 OCNUCU( 6, 1) 
' DCNUCS( 6) 
'ALEACH( 6) 
'SOLUBK( 6) 

' OCNUCC( 7) 
' OCNUCUC 7, 1) 
' OCNUCS( 7) 
'ALEACH( 7) 
' SOLUBK( 7) 
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CVP-2006-00004 
Rev. 0 
For Approval 

Site-Specific Parameter S1.11mary (continued) 
0 • User • ' Used by RESRAD • Parameter 
Henu • Parameter Input ' Default ' (If different from user input) ' Name 
AAAAAlUAUUUiiiiUUUUUUAUUAAUUiliiUilillilUillU.UUU.Ull.U.UUUAAAUilUUUAAAAAAAUX-.UUUAUUUUAAAAAAAAAAUUUA 
R016' Distribution coefficients for daughter Np-237 ' 
R016' Contaminated zone (cm**3/g) '·1.000E+OO '·1.000E+OO' 2.574E+02 ' DCNUCC( 9) 
R016' Unsaturated zone 1 (cm**3/g) '·1.000E+OO ' · 1.000E+OO' 2.574E+02 ' DCNUCU( 9,1) 
R016' Saturated zone (cm**3/g) ' · 1.000E+OO '·1.000E+OO 1 2.574E+02 1 DCNUCS( 9) 
R016' Leach rate (/yr) '0.000E+OO' O.OOOE+OO' 2.214E·06 'ALEACH( 9) 
R016' Solubility constant 1 O.OOOE+OO 1 O.OOOE+OO 1 not used SOLUBK( 9) 

R016 ' 
R016 ' 
R016' 
R016 ' 
R016 > 
R016' 

R016 ' 
R016' 
R016' 
R016' 
R016' 
R016 1 

R016 ' 
R016 ' 
R016' 
R016 1 

R016 1 

R016 ' 

R016 ' 
R016 1 

R016' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 1 

R016' 

R016' 
R016' 
R016' 
R016 l 

R016 1 

R016 ' 

Distribution coefficients for daughter Pa-231 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (em*-3/g) 
Leach rate C/yr) 
Solubility constant 

Distribution coefficients for daughter Ra-228 
Contaminated zone (cm"*3/g) 
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Th-228 
Contaminated zone (C111"*3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Th-229 
Contaminated zone (cm**3/g) 
unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant. 

Distribution coefficients for daughter Th-232 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coeff icients for daughter U·233 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 Ccm**3/g) 
Saturated zone (cm**3/g) 
Leach rate C/yr) 
Solubility constant 

1 5.000E+01 • 5.000E+01 ' 
' 5.000E+01 • 5.000E+01 ' 
• 5.000E+01 • 5.000E+01 • 
1 O.OOOE+OO' O.OOOE+OO' 
1 O.OOOE+OO' O.OOOE+OO' 

' 1.000E+02 1 7.000E+01 1 

'7.000E+01 1 7.000E+01 • 
' 1.000E+02 • 7.000E+01 ' 
'O.OOOE+OO I O.OOOE+OO' 
• O.OOOE+OO I O.OOOE+OO' 

'2.000E+02 1 6.000E+04' 
• 6.000E+04' 6.000E+04' 
'2.000E+02 1 6.000E+04 • 
• O.OOOE+OO 1 O.OOOE+OO' 
'O.OOOE•OO' O.OOOE+OO' 

'6.000E+04 • 6.000E+04' 
• 6.000E+04 • 6.000E+04' 
'6.000E+04' 6.000E+04' 
' O.OOOE+OO I O.OOOE+OO 1 

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

' 2. OOOE+02 ' 6. OOOE+04 ' 
' 6.000E+04 1 6.000E+04 ' 
' 2.000E+02 .• 6.000E+04 ' 
' O.OOOE+OO • O.OOOE+OO ' 
' O.OOOE+OO • O.OOOE+OO ' 

'5.000E+01 • 5.000E+01 • 
1 5.000E+01 • 5.000E+01 ' 
• 5.000E+01 1 5.000E+01 1 

1 O.OOOE+OO 1 O.OOOE+OO' 
• O.OOOE+OO' 0.000E+OO' 

C-69 

1.138E·05 
not used 

5.696E·06 
not used 

2.850E·06 
not used 

9.505E·09 
not used 

2.850E · 06 
not used 

1. 138E·05 
not used 

' DCNUCC(10) 
' OCNUCU(10, 1) 
1 DCNUCS(10) 
'ALEACH(10) 
' SOLUBK( 10) 

' DCNUCC( 13) 
' DCNUCUC13, 1) 
'DCNUCS(13) 
1 ALEACH(13) 
' SOLUBK( 13> 

'DCNUCCC15) 
'DCNUCU(15,1) 
1 DCNUCSC15) 
'ALEACH(15) 
' SOLUBK(15) 

1 DCNUCC(16) 
' DCNUCU( 16, 1) 
'DCNUCS(16) 
'ALEACHC16) 
1 SOLUBK(16) 

'DCNUCCC17) 
' DCNUCUC 17, 1) 
'DCNUCS(17) 
'ALEACH(17) 
' SOLUBK ( 17) 

1 DCNUCC(18) 
' DCNUCU( 18, 1) 
1 DCNUCS(18) 
'ALEACH(18) 
' SOLUBK( 18) 
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Site·Speci fie Parameter Surmary (continued) 

CVP-2006-00004 
Rev. 0 
For Approval 

0 ' User ' ' Used by RESRAD ' Parameter 
Menu ' Parameter Input ' Default ' C!f different from user input) ' Name 
.Uli.UA.UliAAAUlllliU.U.Ull4.U.Ull.UUlililliUi\UlillAliliU.UUU.UA.UUAXU.UA.0,UAl.UAilAJillU.UilA.U.U.UUA.UA.U.Ull.Uli.UAUii.UU.UUlU 
R016 ' Distribution coefficients for daughter U·23S 1 

R016 ' Contaminated zone (cm..,3/g) ' 2.000E+OO ' 5 . 000E+01 ' 
R016 ' Unsaturated zone 1 (cm**3/g) ' S.000E+01 ' 5.000E+01 1 

R016 ' Saturated zone Ccm**3/g) ' 2 . 000E+OO ' 5.000E•01 ' 
R016 ' leach rate (/yr) ' O.OOOE+OO ' O.OOOE+OO ' 
R016 ' Solubility constant ' O.OOOE+OO' O.OOOE+OO' 

R016' Oistribution coefficients for daughter U·236 
R016 ' Contami nated zone (cm**3/g) 
R016' Unsaturated zone 1 (cm**3/g) 
R016 ' Saturated zone (cm ... 3/g) 
R016' Leach rate (/yr) 
R016 ' Solubi I ity constant 

R017 ' 
R017 ' 
R017 ' 
R017' 
R017 1 

R017' 
R017' 
R017' 
R017' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017' 
R017' 
R017 ' 
R017 1 

R017 ' 
R017 ' 
R017 ' 
R017 ' 

R017 ' 
R017' 
R017' 
R017 ' 
R017' 
R017 ' 
R017 ' 
R017' 
R017' 
R017 ' 
R017' 
R017' 
R017' 

Inhalation rate Cm**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external gamma 
Fraction of time spent i ndoors 
fraction of t ime spent outdoors (on site) 
Shape factor flag, external gamma 
Radii of shape factor array (used if FS = ·1): 

Outer amular radius Cm), ring 1: 
Outer amular radius Cm), ring 2: 
outer amular radius Cm), ring 3: 
Outer amular radius Cm), ring 4: 
Outer amular radius Cm), ring 5: 
Outer amular radius (m), ring 6: 
Outer annular radius (m), ring 7: 
outer annular radius (m), ring 8: 
Outer amular rad i us (m), ring 9: 
Outer amular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer amular radius (m), ring 12: 

Fractions of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring S 
Ring 6 
Ri ng 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

' 2.000E+OO ' S.OOOE+01 ' 
' 5.000E+01 ' S.OOOE+01 1 

' 2.000E+OO ' 5.000E+01 ' 
' O. OOOE+OO I O. OOOE+OO ' 
' 0. OOOE+OO 1 0. OOOE +00 ' 

' 8.400E+03 ' 8.400E+03 ' 
' 1 .OOOE-04 ' 1.000E·04 ' 
' 3.000E+01 ' 3.000E+01 ' 
'4.000E-01 '4.000E·01 ' 
' 7.000E-01 • 7.000E · 01 ' 
'5.000E-01 'S . OOOE-01 ' 
' 2.SOOE-01 ' 2 .500E· 01 ' 
' 1.000E+OO • 1 . 000E+OO • 

• not used 1 5.000E+01 ' 
• not used • 7 . 071E+01 ' 
• not used 1 0.000E+OO • 
' not used I O.OOOE•OO 1 

1 not used • 0.000E+OO ' 
1 not used ' 0. OOOE•OO ' 
' not used ' O. OOOE•OO 1 

' not used • 0. OOOE+OO ' 
1 not used ' 0. OOOE•OO • 
1 not used I O. OOOE•OO ' 
' not used ' O. OOOE+OO ' 
1 not used I O. OOOE+OO • 

' not used 
• not used 
1 not used 
• not used 
• not used 
' not used 
1 not used 
1 not used 
' not used 
' not used 
' not used 
' not used 

C-70 

1 1.000E+OO • 
1 2.732E·01 1 

' O.OOOE+OO ' 
I O.OOOE+OO I 

1 0. OOOE•OO 1 

' 0.000E•OO ' 
• O.OOOE+OO 1 

1 O.OOOE+OO • 
' O.OOOE+OO 1 

> O.OOOE+OO 1 

I O.OOOE+OO I 

> O.OOOE+OO 1 

2.684E-04 
not used 

2.684E·04 
not used 

>0 shows circular AREA . 

1 DCNUCC(19) 
• DCNUCU( 19, 1) 
1 DCNUCS(19) 
'ALEACH(19) 
1 SOLUBI(( 19) 

1 DCNUCC(20) 
1 OCNUCU(20, 1) 
• DCNUCS(20) 
1 ALEACH(20) 
• SOLUBK(20) 

' INHALR 
1 MLINH 
' ED 
' SHF3 
'SHF1 
1 FIND 
' FOTD 
' FS 

• RAD_SHAPE( 1) 
'RAD SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4) 
' RAD-SHAPE( 5) 
1 RAD-SHAPE( 6) 
1 RAD-SHAPE( 7) 
'RAD-SHAPE( 8) 
'RAD-SHAPE( 9) 
' RAD-SHAPE(10) 
1 RAD-SHAPE( 11) 
1 RAD=SHAPE( 12) 

1 FRACA( 1) 
1 FRACA( 2) 
' FRACA( 3) 
• FRACA( 4) 
1 FRACA( 5) 
' FRACA( 6) 
1 FRACA( 7) 
• FRACA( 8) 
' FRACA( 9) 
1 FRACA(10) 
• FRACA(11) 
' FRACA(12) 
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Site· Specific Parameter S\.lll'llllry (continued) 
o I User 1 ' Used by RESRAO I Parameter 

Menu I Parameter Input ' Oefaul t ' (If different from user input) ' Name 
UlUAUUUAUillUAlAlliiA.UllU.Al.liUlliiAAAUAlliiliilliiAAliliAAUAll.liUU~AAAAAAAUUUAAAAAAAAllUllUUAAAlliilUAliAUUAAUAUAUUUAU 
R018 ' Fruits, vegetables and gra i n consumption (kg/yr) ' 1.600E+02 1 1 . 600E+02 1 1 DIET(1) 
R018 ' Leafy vegetable consumpt i on (kg/yr) ' 1.400E+01 ' 1.400E+01 ' ' DIETC2) 
R018 ' Milk consumpt i on CL/yr) ' 9.200E+01 ' 9 . 200E+01 1 

' DIETC3J 
R018 1 Meat and poultry consumption (kg/yr) 1 6.300E+01 ' 6.300E+01 ' ' DIETC4) 
R018 ' Fish consumption (kg/yr) ' 5.400E+OO ' 5.400E+OO ' ' DIET(5) 
R018 ' Other seafood consumpt i on (kg/yr ) ' 9.000E · 01 ' 9 . 000E·01 ' ' DJET(6J 
R018 ' Soil i ngest i on rate (g/yrJ ' 3.650E+01 ' 3.650E+01 ' ' SOIL 
R018 ' Drink i ng water intake CL/yr ) ' 7 . 300E•02 ' 5. 100E+02 ' ' DIii 
R018 ' Contami nation fraction of dr i nking water ' 1.000E+OO ' 1. 000E+OO ' ' FOIi 
R018 ' Contamination fraction of household water ' not used ' 1.000E+OO ' ' FHHII 
R018 1 Contamination fraction of l i ves tock water ' 1 . 000E+OO ' 1 .OOOE+OO ' ' FLII 
R018 ' Contamination fraction of i r ri gation water ' 1.000E+OO • 1.000E+OO 1 

• FIRII 
R018 • Contamination fraction of aquatic food ' 5 . 000E · 01 ' 5,000E·01 ' ' FR9 
R018 • Contamination f r action of plant food '·1 '·1 0.500E+OO ' FPLANT 
R018 1 Contamination fract i on of meat '·1 '· 1 0.620E+OO ' FMEAT 
R018 ' Contami nat i on f r action of mi lk ' · 1 '· 1 0.620E+OO ' FMILK 

R019 • Li ves!ock fodder intake for meat ( kg/day) 
R019 ' Li vestock fodder intake for milk (kg/dayJ 
R019 • Livestock water intake for meat (L/dayJ 
R019 ' Livestock water intake for mi lk CL/day) 
R019 • Livestock soil intake (kg/day) 
R019 • Mass load ing for foliar deposit i on (g/m**3) 
R019' Depth of so i l mixing layer (m) 
R019 • Depth of roots (m) 
R019 • Dr i nking water fract i on f r om ground water 
R019 1 Household water fraction from ground water 
R019 ' Livestock water fract i on from ground water 
RD19 1 Ir ri gation fraction from ground water 

R19B ' \let weight crop yi eld for Non·Leafy Ckg/m .. 2) 
R19B ' \let we ight crop yield for Leafy (kg/m**2J 
R.198 • \let weight crop y i eld for Fodder (kg/m**2> 
R198 • Growi ng Season for Non·Leafy (years) 
R19B • Growing Season for Leafy (year s) 
R19B I Grow ing Season for Fodder (years) 
R19B ' Translocation factor f or Non-Leafy 
R19B • Translocation Factor for Leafy 
R19B • Trans l ocat i on Factor for Fodder 
R198 • Dry fol i ar Intercept i on fract i on for Non· Leafy 
R19B ' Dry Fol i ar Interception fraction for Leafy 
R19B' Ory Fo l iar Interception f raction for Fodder 
R19B 1 \let Foliar Intercept ion fraction for Non · Lea fy 
R19B ' Wet Foliar Interception fr action for Leafy 
R19B • \let Fo l iar Intercept i on fraction for Fodder 
R19B • \leathering Removal Constant for Vegetat i on 

C14 ' C·12 concentration n water (g/cm**3) 
C14 ' C-12 concentration n contaminated so i l (g/gJ 
C14 1 Fraction of vegetat on carbon from soil 

1 6.800E+01 ' 6 . 800E+01 ' 
' 5.500E+01 '5.500E+01 ' 
' 5.000E•01 '5.000E+01 1 

1 1 .600E+02 • 1.600E+02 • 
• 5.000E · 01 ' 5.000E · 01 ' 
1 1.000E· 04 1 1.000E· 04 ' 
1 1. 500E· 01 • 1.SOOE- 01 ' 
' 9.000E · 01 ' 9 . 000E·01 ' 
• 1.000E+OO ' 1.000E+OO 1 

• not used ' 1.000E+OO • 
' 1 • OOOE+OO ' 1.000E+OO ' 
' 1 • OOOE+OO • 1.000E+OO ' 

' 7.000E·01 1 7.000E·01 ' 
' 1. SOOE+OO • 1 . SOOE+OO • 
• 1 . 100E+OO ' 1.100E+OO ' 
' 1.700E.·01 ' 1 . 700E - 01 ' 
' 2.500E·01 1 2 . 500E·01 ' 
1 8 . 000E · 02 1 8.000E· D2 ' 
' 1 . 000E·01 ' 1 .OOOE-01 ' 
1 1. 000E+OO 1 1. 000E+OO ' 
' 1 . OOOE+OO 1 1.000E+OO ' 
' 2.500E - 01 ' 2. 500E · 01 ' 
' 2 . 500E·01 ' 2 . 500E · 01 ' 
1 2 . 500E·01 1 2 . 500E· 01 ' 
' 2.500E· 01 1 2.500E· D1 ' 
' 2.SOOE-01 1 2. 500E·01 • 
• 2.500E · 01 ' 2.500E · 01 ' 
' 2. OOOE•01 ' 2 . 000E+01 ' 

• not used ' 2.000E - 05 ' 
' not used 1 3.000E·02 ' 
• not used ' 2 . 000E· 02 ' 
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' LFl5 
' LFl6• 
' L\115 
' L\116 
' LSI 
'MLFD 
'0'4 
1 OROOT 
I fGl,01/ 
' FGIIHH 
' fGIILII 
1 fGIIIR 

'YV(1) 
1 YV(2) 
'YV(3) 
' TE(1) 
'TE(2) 
• TE(3) 
' TIV(1) 
I TIVC2) 
' TI VC3J 
'RDRY(1) 
'RDRY(2) 
• RORYC3J 
' RIIET<1) 
' RIIETC2J 
' RIIET(3J 
' I/LAM 

1 C1211TR 
' C12CZ 
1 CSO IL 



1RESRAD, Version 6.22 T« Limit = 0.5 year 12/03/2004 13:36 Page 12 
SL.mnary 116-N - 1 Backfil I Concurrence Deep ?one 
Fi le 116-N · 1_8ackf i ll_RESRAO_DeepZone.RAO 

Site-Specific Parameter SL.mnary (cont inued) 

CVP-2006-00004 
Rev. 0 
For Approval 

O ' User • 1 Used by RESRAD ' Parameter 
Menu • Parameter Input • Default ' (If different from user input) • Name 
AAAAAAAlillllJIAlill.UUllUXUUUllillllliUUllUiUllllllUUUUAA,0,AAAAAAllUll.llUllO.llUllUiUAXllUUllllMUll.UiU.UiUll.llUllUlliUllA.UiUiUllUllWll 
C14 • Fraction of vegetation carbon from air • not used ' 9.BOOE- 01 ' ' CAIR 
C14 • C-1 4 evas i on layer thickness in soil (m) ' not used 1 3 . 000E - 01 ' ' OMC 
C14 • C- 14 evas ion flUJ\ rate from soil (1/sec) 1 not used • 7.000E · 07 ' ' EVSN 
C14 ' C- 12 evasion flux rate from soil (1/sec) 1 not used ' 1.000E-10 ' ' REVSN 
C14 ' Fraction of grain in beef cattle feed ' not used ' 8.000E -01 ' ' AVFG4 
C14 ' Fraction of gra in in mil.k cow feed ' not used • 2.000E-01 • ' AVFG5 
C14 • DCF correct ion factor for gaseous forms of C14 • not used > 8 .894E+01 ' ' C02F 

STOR ' Storage times of contaminated foodstuffs (days): • 
STOR ' Fruits, non· leafy vegetables, and grain • 1.400E+01 ' 1.400E+01 1 ' STOR_T(1) 
STOR 1 Leafy vegetables ' 1. OOOE+OO ' 1.000E+OO ' ' STOR_TC2) 
STOR ·' Milk ' 1. OOOE+OO ' 1.000E+OO > > STOR T(3) 
STOR ' Meat and poultry 1 2.DOOE+01 • 2.000E+01 > ' STOR)(4) 
STOR ' Fish • 7.000E+OO • 7.000E+OO > 1 STOR_T(5) 

STOR ' Crustacea and mollusks • 7.000E+OO ' 7.000E+OO • ' STOR_T(6) 
STOR ' lie! l water ' 1.000E+OO ' 1.000E+OO • 1 STOR_T(7) 
STOR I Surface water ' 1.000E+OO ' 1.000E+OO ' 1 STOR T(8) 

STOR ' Livestock fodder ' 4.500E+01 • 4. 500E+01 ' ' STOR)(9) 

R021 ' Thickness of building foundation (m) • not used ' 1.500E·01 ' ' FLOORl 
R021 ' Bulk density of building foundation (g/cm"*3) ' not used ' 2.400E+OO ' ' OENSFL 
R021 • Total poros i ty of the cover material ' not used 1 4.000E · 01 1 1 TPCV 
R021 ' Total porosity of the building foundation ' not used ' 1.000E·01 ' ' TPFL 
R021 • Volunetric water content of the cover material ' not used • 5.000E-02 ' 'PHZOCV 
R021 • volunetric water content of the foundation • not used 1 3.000E-02 ' ' PH20FL 
R021 ' Diffusion coefficient for radon gas (m/sec): 
R021 ' in cover material 'not used • 2 . 000E-06 • 'DIFCV 
R021 ' in foundation material • not used 1 3.000E•07 1 ' DIFFL 
R021 • in contaminated zone soil ' not used ' 2 . 000E·06 1 ' DIFCZ 
R021 • Radon vertical dimension of mixing (m) 'not used • 2. OOOE+OO ' I HMIX 
R021 • Average building air exchange rate (1/hr) 1 not used 1 5.000E-01 1 ' REXG 
R021 ' Height of the building ( room) cm) ' not used ' 2.500E+OO > 1 HRM 
R021 ' Building interior area factor 'not used I O.OOOE+OO I I FA! 
R021 ' Building depth below ground surface (m) ' not used ' • 1. OOOE+OO ' I DMFL 

R021 • Emanating power of Rn-222 gas • not used ' 2.500E · 01 ' ' EMANA( 1) 

R021 • Emanating power of Rn-220 _gas ' not used • 1.SOOE-01 • ' EMANA(2) 

TITL I Nl.l!t>er of graphical time points 32 1 NPTS 
TITL ' Maxin,.n nurt>er of integration points for dose 1 • LYMAX 
TITL ' Maxin,.n nurt>er of integration points for risk 5 ' KYMAX 
11 i I III 11 I 11 i I 11 fl lfl I. i 11111111 f 11 f 11 f Ill i If 111 !l 11 i 11iIII111111111 ltl l 11 f Ii l Ii l 11111 i l 11 ii I 111 .1 I l i 11 i 11 ill i 111 i 111 Ill! I l I I l I I 11 
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1RESRAD, Version 6.22 T« Limit= 0.5 year 12/03/2004 13:38 Page 13 
Surmary 116· N· 1 Backfil l Concurrence Deep Zone 
Fi le : 116· N· 1_Backf i l l_RESRAD_DeepZone. RAD 

Sunmary of Pathway Selections 

Pathway User Selection 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

1 external ganma active 
2 -- inhalation {W/O radon)' active 
3 - - plant ingestion active 
4 meat ingestion active 
5 milk ingestion active 
6 aquatic foods active 
7 -- dr inking water active 
8 -· soil ingest ion active 
9 -- radon suppressed 
Find peak pathway doses active 

i I 1111 I if 111 f i i I I I i 111 i I i I I i I i Ii I 111 ti I I i i i i i i i I ii i 
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CALCULATION BRIEF EXCERPTS 
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DISCLAIMER FOR CALCULATIONS 

CVP-2006-00004 
Rev. 0 
For Approval 

The calculations that are provided in the following appendix have been generated to 
document compliance with established cleanup levels. These calculations should be 
used in conjunction with other relevant documents in the administrative record. 
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The following calculation briefs have been prepared in accordance with WCH-DE-01, 
Design Engineering Procedures Manual, EDPl-4.37-01, "Project Calculations," 
Washington Closure Hanford, Richland , Washington. 

116-N-1 Combined Crib and Trench Cleanup Verification 95% UCL Calculation, 
Calculation No. 01 00N-CA-V0087, Rev. 1, Washington Closure Hanford, 
Richland, Washington . 

116-N-1 Combined Crib and Trench Cleanup Verification RESRAD Calculation, 
Calculation No. 01 00N-CA-V0088, Rev. 1, Washington Closure Hanford, 
Richland, Washington. 

Shallow and Deep Zone Sample Design for the 116-N-1 Trench and Crib, Calculation 
No. 01 00N-CA-V0085, Rev. 0, Washington Closure Hanford, Richland, 
Washington. 

116-N-1 Overburden Verification 95% UCL Calculation, Calculation No. 0100N-CA­
V0076, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-N-1 Evaluation of Overburden for Backfill, Calculation No. 0100N-CA-V0077, Rev. 
0, Bechtel Hanford, Inc., Richland, Washington . 

Cleanup Verification Sampling of Overburden from the 116-N-1 Trench, Calculation No. 
0100N-CA-V0070, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-N-1 Trench Land bridge Cleanup Verification 95% UCL Calculation, Calculation No. 
01 00N-CA-V0078, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

116-N-1 Trench Landbridge RESRAD Calculation, Calculation No. 0100N-CA-V0079, 
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 COVER SHEET 

CVP-2006-00004 
Rev. 0 
For Approval 

Project Title: 100-NR-1 TSD Site Remedial Action Project Job No. 14655 

Area 
Discipline 
Subject 

100-N 
Environmental *Cale. No. ....;0_1.;.00;;..N_-....;C;..A_-_V_0_0S __ 7 _______ _ 
116-N- l Combined Crib and Trench Cleanup Verification 95% UCL Calculation 

Computer Program Excel Program No. ..:E::..xc.:.ce:cl..:2..:00c.:.::..3 _________ _ 

The attached calculations have been generated. to document compliance with established cleanup levels. These documents should be used in 
con ·unction ,vith other relevant documents in the administrative record. 

Committed Calculation Preliminary D Superseded D Voided • 
Rev. Sheet Numbers Originator Checker Reviewer Approval Date 

Cover= I 
0 Sheets= 9 Approved Approved Approved Approved 

2/27/2006 2/2712006 2/27/2006 21271'2006 2/27/2006 

Total - 10 W. S. 1homnson J.M. Caoron T.M. Blaklev S.E. Parnell 

Cover= I 
~{J ._/\1\p! ~t~:r- J.Vil-~ f;:(,?oJJ 

I Sheets= 9 3/2foG ?>/ze1/o<a 1/:i i(JJ,6 
Total= 10 ~ . Lf!rn<::on J.M. Caoron T.M. Blaklev S.E. Parnell 

SUMMARY OF REVISIONS 
Cover page replaced for convenience. 
Page 2: Removed ·••" notation in line 17 for hexavalent chromium. 

1 Page 3: Added footnotes band c to address Ecology comment5. Changed "NA" to "NO" for 3-Part test entries for nitrate. 
Edited text for 3 part compliance for nitrate and mercury lo incorporate Ecology comments. 

Page 5: Added footnotes b and c to address Ecology comments. 
Page 6: Corrected data entered in lines 24 through 43 for chromium in the deep zone. Corrected entries for statistical 

parameters in lines 27 throue.h 32. 

• Obtam calc no. from DIS 

DE0l437.03 (12/09/2004) 
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Washington Closure Hanford CALCULATION SHEET 

Originator W . S. Thompson ,:;;:;/;;/~ Oate 02/27/06 
Project 100-NR-1 TSO Site ~alAction Project Job No. ~1~46_5~5 __ _ 
Subject 116-N-1 Combined Crib and Trench Cleanup Verificalion 95% UCL Calculation 

1 Purpose: 

Cale. No. 0100N-CA-V0087 
Checked J.M. capron (l ~C. 

7 

CVP-2006-00004 
Rev. 0 
For Approval 

Rev. No. O 
Date P-h,7/tJ(p 

Sheet No. 1 of~ ... -' 

2 Calculate the 95% upper confidence limit (UCL) to evaluate compliance with cleanup standards tor the subject site. Also, calculate the carcinogenic risk tor applicable 
3 nonradlonuclide analytes, perform the Washington Administrative Code (WAC) 173-340 (Model Toxics Control Act [MTCA]) 3-part test, if required, and calculate the relative percent 
4 difference (RPO) for each contaminant of concern (CCC). 
5 
6 Table of Contents: 
7 
8 
9 
10 
11 
12 
13 
14 

Sheets 1 lo 2 - Calculation Sheets Summary 
Sheet 3 - Calculation Sheet Shallow Zone Verification 
Sheet 4 to 5 - Calculation Sheets Deep Zone Verification 
Sheet 6 • Ecology Software (MTCAStat) Results 
Sheet 7 - Calculation Sheet Split-Duplicate Analysis 
Sheet 8 to 9 - Calculation Sheets WDOE Splits 

15 Given/References: 
16 1) Sample Resutts. 
17 2) All lookup values and remedial action goals (RAGs) are taken from DOE-RL (2001b), Ecology (1996) and DOE-RL(2001a). 
18 3) DOE-AL, 2001a, Hanford Site Background; Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92•24, Rev. 4, U.S. Department of Enef]ly, Richland Operations 
19 Office, Rich land, Washington. 
20 4) DOE-RL, 2001b, Remedial Design Report/Remeclial Action Worlc Plan (RDRIRAWP) for the 100 Area Treatment, Storage, and Disposal Units , OOE/RL-2000-16 , Rev. 2, 
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
22 5) DOE-AL, 2002, Sampling and Analysis Plan (SAP) for the 100-NR-1Treatment, Storage, and Disposal Units During Remediation and Closeout, DOE/RL-2000-07, Rev. 1, 
23 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
~: 6) Ecology, 1992, Statisffcal Guidance for Ecoiogy Site Managers, Publication #92-54, Washington State Department of Ecology, Olympia, Washington. 

26 7) Ecology, 1993, Statistfoal Guidance for Ecology Site Managers, Supplement 5•8. AnalyzinQ Sits or Background Data with Below-Detection Limit or Below-POL 

27 Values (Censored Data Sets), Publication #92-54, Washington State Department of Ecology, Olympia, Washington. 

28 8) Ecology, 1996, Model Toxics Control Act Cleanup Levels and Risk Calculations (CLARC II), Publication #94-145, Washington State Department of Ecology, Olympia, 
29 Washington. 
30 9) EPA, 1994, USEPA Contract Laboratory Program Naffonal Funcffonal Guidelines for Inorganic Data Review, EPA 540/R-94/013, U.S. Environmental Protection Agency, 
31 Washington, D.C. 
32 10) WAC 173-340, 1996, "Model Toxics Control Act--Cleanup, • Washington Administrative Code . 
33 
34 Solution: 
35 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-AL 2001). Use data from the attached won<sheets to 
36 calculate lhe 95% UCL tor each analyte, hazard quotients, excess carcinogenic risk, pertorm the WAC 173-340 3-part testfor nonradlonuctides, and calculate the RPO tor each COC 
37 in the primary-duplicate and primary-split sample pairs. 
38 
39 Calculation Description: 
40 The subject calculations were pertormed on data from soil verification samples from waste stte 116-N-1 Trench and Crib. The data were entered into an EXCEL 2003 spreadsheet 
41 and calculations per1ormed by using the built-In spreadsheet functions and/or creating formulae within the cells. The statlstical evaluation of data for use in accordance with the 
42 RDR/RAWP (DOE-AL 2001) Is documented by this calculation. Spi lt and duplicate RPO results are used in evaluation of data quality and are presented in the cleanup verification !; package (CVP) for this site. 

:~ Methodology: 

47 For nonradioactive analytes with <50% of the data betow detection limlts and all radionuclide analytes, the statistical value calculated to evaluate the effectiveness of cleanup is the 

48 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, the maximum value for the data set is used instead of the 95% UCL All nonradionuclide data 
49 reported as being below detection limits are set to¼ the detection limit value for calculation of the statistics (Ecology 1993). For radionuclide data, cak:ulation of the statistics was 
so done on the reported value. In cases where the laboratory does not report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the 
51 statistical evaluation of primary-duplicate sample pairs, the samples are averaged before being Included in the data set, after adjustments for censored data as described above. 
~ . 

53 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and the 95% UCL calculated on the appropriate 
54 distribution using Ecology software. For nonradionuclide small data sets (n < 10) and all radlonucllde data sets, the calculations are per10t'med assuming nonparametric distribution, 
;~ so no test for distribution is performed. For nonradionuclide data sets of tan or greater, distributional testing is done using Ecology's MTCAStat software (Ecology 1993). 

57 The estimated hazard quotient (tor shallow zone nonradlonuciide COCs) Is determined by dividing the statistical value (derived In th is ca lculation) by the WAC 173-340 non-
~: carcinogenic cleanup limit. The excess nonradionuclide carcinogenk: risk is determined by dividing the statistk:al value by the WAC 173-340 carcinogenic cleanup llmlt and then 

60 multiplying by 10,4 For data sets where all values are below detection, neither of these calculations are required. 

61 
62 The WAC 173-340-740(7)(e) 3-part test is performed tor nonradlonuclide analytes only and determines it 
63 1) the 95% UCL value exceeds the most stringent cleanup limit for each nonradionuclide COC, 
64 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each nonradionuctide COC, 
65 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each nonradionuclide COC. 
66 
67 The RPO is calculated when both the primary value and either the duplicate or split values are above detection limits and are greater than 5 times the target detection limit (TDL). 
68 The TOL is a laboratory detection limit pre-determined for each analytical method, listed in Table 11-1 of the SAP (OOE-RL 2002). The RPO calculations use the following formula: 
~~ RPO =I IM-SV((M+S)/2)]'100 

;1 where, M = Main Sample Value S = Split (or duplicate) Sample Value 

;; For quality assurance/quahty control (QAfOC) split and dupllcate RPO calculatk>ns, a value less than+/· 30% indicates the data compare favorably. For regulatory splits, a threshold 

75 of 35% Is used (EPA 1994). If the RPO is greater than 30% (or 35% for regulatory split data), further investigation regarding the usability of the data Is pertormed. Additional 
76 discussion as necessary is provided in the data quality assessment section of the applicable CVP. 
77 
78 If regulator split comparison is required, an additional parameter is evaluated . A control limit of+/· 2 times the TOL sha ft be used if either the main or regulator split value is less than 
79 s times the TOL and above detection. ln the case where only one result Is greater than S times the TDL and the other is below, the+/- 2 times the TDL criteria applies. Therefore, 
80 the following calculation is performed as part of the evaluation for these two cases lnvotving regulator split data: difference = main • regulator split. If the difference is greater than +/-
81 2 times the TDL, then further investigation regarding the usability of the data ls pertormed and presented in the applicable CVP data quality assessment section. 
82 
83 
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CA!.CULATIOli SHEET Wghlngton CIOJU[f ti,ntord ~ ,, 

Origfn111or w. $ . Tl)onys.on D11e 03129106 
Project 100-Nfl·l TSOSi1e.;;;;8i.(ActionProje<1 JobNo.,i14c-'6'ii5,',5,-,-.-
SubjeC1 116-N, l comb'.~ Qib al'\d Treoci"t Ot&nuo Verdication 95% UCL CalG,ylatiOI'\ 

C•lc. No. 0 100N-CA-V0087 
Chcc.ked J.M. Ca:m,ti ~ 

7 

Summa 

1 Resu!ls: 
2 The ~ufb e$ented in the sumrna. t~es that fO,low ara fer uu in RESidu1I RAOioac:tM dosei'risk anal i$ and the CVP lot" ~ site, 

Shallow Zone 

3 
4 
s 
6 
7 
e 
9 
10 
11 
12 
13 ,. 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2• 
25 
26 
27 
28 
29 

Analyl• RHuft Qualifier 

l'vmicium-2.41 5.SE-01 
C.si-137 ME-01 
Cooal1·60 1.2,e-01 
Euroolom-1 s, 7. l E-02 
Eumoium-155 8 .!IE-02 
Tritium Not. &hallow NtWt coc 
Niekll--63 9 .7E-01 I 
f>lutoojun,-23ll/240 2.6E-02 
Slrofttium-90 l ,8&01 
et,rQ!Tjum No4 a&N:ao,,,zo,,oCOC 
Hel'a\l•les-it ctirOfT'ium Not • ~ l:0M coc 
Nitfflt$ 1.7E.01 
Mer<urt 2.0E-02 
WAC 173-340 Evatu.Uon (Shdow Zone} 

~ 
95'1.UCL>Cktanupl..imt? "" > 10'1-•~~Unit? NA 
Aifj~:,,ZJl:CSHnuQUrnn "" 
~ 
~r,orc;ardnog&nichdoxsum: 
McwndcMrinnDPnir::.,IIJc 

3 1 ri,'«~~ 

32 u-~~ 
33 
:I' 

u 
u 

u 
lJ 

u 

Rnuft1 Summarv 
(__,zone 

Unftl 
Ae&utl Qualifier 

3.SE+Ol "I m ~ n 

s . 1e.03•· oC~• 
3, IE+-02 - pCj/ 
7.3E,-OO • 

~ 
~ 

1.9E,-OO •1 
1.6E+01 -
1,7E+02 •• 

~ 

~ 

4. lE.01 •1 
9.31E~02 .. 

1.4E.01 •1 ""'"'" 2.96E+OO I ~n 

8 -8E.01 I 0 ~n 

N:c4 • deep zone CCC ~· 
WJr,,C 17)-340 Evaluation (0.p %one) 
• P.,N ~WP (00£-AL 20)f) .,,-co,uM!'WIII 

.ai 1101t"MChS,~l•..thift11 ,~ffflfffM'lt 

""lhlCO>'htrii'Wlt'C • <;ilM..,.l.ilt«l'«~atetn 
1W t,rd«1Gfl N RESRAO. 

Aeil.U-n11 Percent Oitterenea Ra1un, .. OAIOC Artiltv111--
3S 
36 
37 
38 

Cd b Tn!n<h 

39 
40 
4 1 
42 
<3 
44 
45 
46 
47 
48 
<9 
50 
51 
52 

Analyte 

Armriclum-2-41 
Ces.ium-137 
Cobalt-60 
Eurool~l 54 
Eurnnn~1ss 
Tritium 
Nlcl<el-63 
Plotonium-2:39/2•0 
Strontium-90 
Qll'CO"ium 
Ho.-.avt!Jimt cr.,omorn 
Nitrate ....,.,,,, 

Shlhovr,Zone 
Ouplk:o .. 9pIn 

ANIYSIS" AnalvalS'' 

Nota~toneCOC 
I 
I 
I 

Not i Shallow l OOII C0C 
NOC a shallow %CM COC 

7.9% I 58.8% 
I 

Doe• Zone 
Ouplk:• .. Spltt 
Analnls" Anltv1fs•• 

8.3% 9.7'!' 
6.7% 13,3'1', 

3.9% 12.8% 
23.8% 0.5% 
6.6,-. 

NOi • deep Z.Qn& coc 

ShaMOW' Zone Off• Zone 
Dupttcate Splft Ouplbt. Split 
Anllml1" Momls" Anah11i." Moiv.1s•• 

5,2% 9.8% 
15.5% 29.8% 

Noc a ltlatlow zone COC 

3.7% 35.7% 
NOii a shallow zone COC 7,6% 20,3% 
Noc a &halklw tOM COC 

I 
I Not• deep i:0rte COC 

54 ··n,. ~e ol lhe rlPQ(ted ni'O vwues, lnC\lcing values ;,eat« 1han 30%, t$ aootesseo wiltlin 1M C>Ma Ovality olUso~ for lhD CVP f0t th€, ,i'!a, 

55 0N0C • ~~q.ality Corlttd 
58 APO • ,etawe Pt!Cffl 6flt-18"'• 
57 
58 
59 
60 Re9ulot0< Split Sample• 
61 
62 
63 
6< 
6S 
88 
07 
88 
69 
70 
11 
n 
n. 
74 
75 
76 
77 

Rela.ttve Percent Difference Re,L1lt1• QNOC AnoJv,t,-
Shallow Zone 

Analyte Crib 
WDOf-stc.t --- WOOE-$ZC-07 WOOE4ZT-O, 

241 
37 

15-C 
·155 

Ne: • shailow rono COC 
Niokol-63 I I I 
P1ukJnium,239J240 I I I 
Strontiurn-90 I I I 
ChtOf'rium No: a s.h•llow iooe COC 
Hexavalem Chrotrium No: • $hallow zo,n• COC 
N.ilrale I 12.3% I 14.8% I 
Me/oU,V I I I 

78 • A ~ 0d M-::a1M tl!al RPO ~~I~ was not teQfJM'•d. 

T~h Crib 
WD014ZT.o4 WOO€.QT-07 WDOf.•DZC.01 WOOE-OlOOS 

4 ,.9%, 1U% 22.2% 
17.1% 27.2% 

I 

I 23.4% e9,1,i,, 

4.3"' 20.4% 
NA NA 

I 60.6% 
I 

79 ''Thie ~e ol a,. ,e~ RPO values. inck.<dnQ 'o'3hJCS <,YUltr th.}n 35'1.. IS OO<teswd ,-. U,ln lMI 031a Ouallty Auessmenf tor tho CVP f~ tnl:; sl!le, 
80 COC • con«ttril'!.anl ot concem 
81 NA • not applfea~e 
82 ONOC • ~1.'"J a:,s.u,61'1Dtliqualil) oontrot 

83 APO • t.iatN• p,M'enl dit!erenc. 
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CVP-2006-00004 
Rev. 0 
For Approval 

Rev~~~~O~ll29/ll6c'1=--

She•t No. 2 ol 9 

OeeoZono 
T,.nct, 

W00€•DZC11 WOOf.OZT-ot WOOf..OZT-W WDOf;-OlT10 

1.5% 
14.7% 16.7 ... 29.9% 18.5% 
U % 25.4% 10 ,;r,ii 

23.<'f, 

7.0 % 
1. 1% 0.8% 43,4% 
5.4% 29 .3% 25.0% « . 1% 
NA "'" NA NA 

9.8% 90.7% 
No< a deeo ione COC 
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Wflhlnqtpn Closurr Hanford 

Orlglnalor W. S. Thompson ;:?"~ 
Project 100-NA-1 TSO Site Remedial Action Projec1 
Subject 11~N-1 Combined CrbandTrench Cleanup Verfficatloo 95% UCL Calculation 

DND Zone Sarnole Data 
Sampling 

' 
.,., 

Trench DZ-02 
, Tr9nch DZ-01 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 

20 
21 
22 
23 

2' 
25 

Trench DZ-03 

Trench OZ-04 

Trench OZ-0:5 

Duplcale of 
J10FF4 

Trench DZ-06 

Trench DZ-07 
Trench OZ-08 

Trench DZ-09 

Trench OZ· 10 
Crt,OZ-01 
ert, OZ-02 

Crb OZ-03 
Crl> OZ-04 

Ot>OZ-05 
Dvplleateof 

JIOF04 

Cnb OZ-06 
CribDZ-07 
Crl> OZ-06 
Qi>OZ-09 

Cl'iJDZ· 10 

HEIS 
Number 
J10FF1 

J10FFO 

J1 0FF2 

J10FF3 

J10FF4 

J10FC9 
J10FF5 
J10FF6 

J10FF7 

J10FF8 
J10FF9 · 
J10FOO 

J 10F01 
J10FD2 

J10F03 
J10F04 

J10FC8 
J10F05 
J10FD6 

JIOF07 
J10F08 

J10F09 

Sample 
o, .. 

111912005 

11/9/2005 

1119/2005 

11/1M005 
11/11Y.?OOS 

11 / 1CW2005 

11/100005 
11/10f2005 
11/1(Yl()()5 

11/1CV2005 
11/ 10,ZOOS 

1119/2005 
11/9/2005 
11/Q/2005 

1119rl005 

1119/2005 

1119/2005 
11/9/2005 

1119/2005 
11 /912005 

111912005 
111912005 

Atnerlclum-241 Ceaium-137 

DCVa Q PQL oCl/a Q MDA 
7.29E+OO 5.2E-01 1. 10E•03 2 .2E+OO 

6.32E+01 4.0E-01 4.6 1E+03 4.6E+OO 

1.49E+02 4.7E-01 1.31 E+04 6.5E+OO 

7.92E+01 3.1E-01 1.06E+CM 4.0E+OO 

1.07E+OO 2.3E-01 3. 19E+02 6.9E-01 

1.1E+OO 4.•E-01 3.36E...o2 3.9E-01 
4.58E+OI 5.6E-01 4.11E+03 2.4E+OO 
7.36E+OO 3.0E-01 3.84E+03 2.8E+OO 
1.53E-01 u 5.BE-01 2 .99E+OO 1.2E-01 

5. 15E+01 5.7E-01 2. 16E+04 8.1E+OO 

1.0SE+OO 3.9E-01 9 .47E+01 4.2E·01 
1.4E+OO 2 .BE-01 8 .85E +-01 1.7 E-01 

2 .3E+OO 3. l E-01 3. 14E+02 3.0E-01 

3 .81E+OO 2.4E-01 3.10E·02 U 3.IE-02 

3 .72E+OO 3.9E-01 2 .18E+01 1.8E·01 

2.66E+OO 4.0E-01 3.45E+02 3.5E·01 

2.21E+OO 3.BE-01 3.75E+02 3.3E -01 

3 .57E+OO 2 .5E-01 4.28E+02 3.4E·01 

1.06E+OO 3.1E-0 1 1.1E+01 4.0E-02 

3 .12E-01 u 3.4E-01 5.GE+-01 9.BE-02 

0 u 4.3E-01 1.34E+-01 2.SE-02 

1.96E-01 u 3.0E-01 9 .84E+01 1.9 E-01 

CALCULATION SHEET 

Date 2./27/05 
Job No. ~ 

Cobalt-60 Euro lum-164 
oClla Q MDA oCl/a Q MDA 

4.5E+-OO u 4.5E +OO 2.5E•OO u 2 .5E+OO 
7.33E-t-02 2.2E+OO 8.84E+OO 4.2E+OO 

1.2SE+03 3.2E+OO 2.36E+01 6 .9E+OO 

6.90E+02 8.3E-01 2.3E+01 2 .8E+OO 
8.0E+OO 2.SE-01 5.7E-01 u 5 .7E-01 

9.34E+OO 1.4E-01 3.7E-01 u 3.7E-01 

2.89E+02 9.9E-01 7.25E+-OO 2 .5E+OO 
5.9B E+-01 5.0E-01 2.45E+OO 1.2E.OO 

1.7E-01 u 1.7E-01 3.2E-01 u 3.2E-01 
S.77E+02 2.4E+-OO 1.82E+01 5.8E+OO 
1.43E+01 1.4E-01 6.3E-01 u 6 .3E-01 
6.55E+OO 7 .7E-02 3. 1E-01 u 3.1E·01 
1.05E+-01 9.7E-02 2.SE-01 u 2.GE-01 

3.SE-02 u 3 .SE·02 8.iE-02 u 8.9E-02 
1.47E+01 1.1E·01 2.9 E-01 u 2.9E·01 
2.45E+01 1.6E·01 4.SE-01 u 4.SE-01 

2.62E+01 1.JE-01 6 .35E-01 3.2E·01 
2.65E+-01 1.3E·01 1.76E+OO 3.7E·01 

2.02E+-01 3 .1E·0:2 2 .21E-01 6.1E-02 
2. 14E+-00 4.2E-02 1.1E-01 u 1.1E-01 
6.66E-01 2.1E·02 5.9E-02 u 5.9E-02 
1.18E+01 9 .9E-02 2.8E-01 u 2 .SE-01 

Euro lum-155 
aCI/Q Q MDA 

3.0E+OO u 3.0E+OO 
5.1E+OO u 5.1E+OO 

9.SE+OO u 9.SE+OO 

6.2E+OO u 8.2E+OO 

1.4E+-OO u 1.4E+OO 

1.1E+OO u 1.1E+OO 

•.2E+OO u 4.2E+OO 
3.SE.00 u 3.BE+-00 

3.0E-01 u 3.0E-01 
1.2E+-01 u 1.2E+01 

6.IE-01 u 6.1E•01 

5.BE-01 u 5.6E·01 
1.0E+-00 u 1.0E+-00 

6.0E-02 u 6.0E-02 
4.4E-01 u 4.4E·0 1 
7.9 E-01 u 7.9E-01 

9.9 E-01 u 9.9E-01 
1.0E+-00 u 1.0E+OO 

1.14E-01 1.1 E-01 

3.3E-01 u 3.SE-01 

5.9E-02 u 5.9E-02 

3.SE-01 u 3.8E-01 

C•lc. No. 0 100N.CA-V0087 

Checked J .M. cap ron L'l.a::,c.. 
/ 

Tritium Nlckel-63 

oCl/a Q MDA ocva a MCA 
6.16E+OO 2.2E+OO 4 .37E+01 3.9E+OO 
2.04E+01 2 .3E+OO 2 .87E+-02 3.6E+OO 
3.03E+01 2.2E+OO 7 .88E+02 4.4E+OO 

5.1 1E+01 2 .2E+OO 3 .18E+02 4 .1E+OO 

8.SE+OO 2.2E+-OO 2 .25E+OO U 4.0E+OO 

1.3E+01 2 .7E+-OO 2 .46E+OO U 3.9E+OO 

1.68E+01 2 .3E+OO 2 .25E+02 3.9E+OO 
2.3E+-01 2 .2E+OO 2 .85E+01 4 .1E+OO 

2.41 E+OO 2.2E+OO 1.67E+OO U 3.SE+OO 
3.27E+01 2 .7E+OO 1.9"E+02 3.BE+OO 

3.27E+OO 2.2E+OO 6.SE+OO 4 .0E+OO 
3.23E-01 u 2. 1E+OO 6 .87E+OO 4.1E+OO 

3.11E+OO 2 .3E+-OO 1.38E+-01 4.SE+OO 

2 .•E+-00 2.2E+OO 1.7E+01 4.0E..00 

1.04E+OO U 2.2E+OO 9.41E+OO 6.0E+OO 
5 .83E+OO 2.1E+OO 3 .47E+01 3 .5E+OO 

6 .SE+-00 2. 1E+OO 3 .0BE+-01 3 .9E+OO 
2.1 4E+OO 2 .1E+OO 1 .09E+01 5 .2E+OO 

1.SSE+-00 U 2 .2E+OO 1.0E+Ol s .GE+OO 
2.59E-0 1 u 2 .IE+OO 4 .75E+OO 3 .2E+OO 
9.39E·O I u 2 .1E+OO 2 .36E+OO U 5 .6E+OO 

1.31E+OO U 2.2E+OO 2.4-4E+OO U 4 .2E+OO 

26 Nol• : RadiOloglcal anal~ methods use staUstically-det,ermM<l lloatlng calilntion curvN lhal are not forced lhrough the origin; th9ralore, n-oa,tlve valuN •r• roullnaly reporlad tor undat.cted analytN. This doel not dl!T• \llh lh• uubilty of the dala. 

27 
26 
29 
30 
31 

32 
33 
34 

35 .. 
"' 38 
39 
40 ., 
'2 ..., .. 
,s 
•• 
47 

•• 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 

StallSflc:al CO r,putaUon lnc>ut Data 

Sampling HEIS ....... .... NurNMlr a,1o 
Trench OZ-02 J1 0FF1 11 /9/2005 
Trtndl OZ-01 J10FFO 11 /9/2005 
Trendl DZ-03 J10FF2 11 /9/2005 
Trench 02-04 J10FF3 11/1CV2005 

Trench OZ-05 J10FF4/J10FC9 11 / 10/2005 
Trench OZ-06 J10FFS 11/10/2005 

Trench DZ-07 J10FF6 11/ 10/2005 
Tr9nch DZ-08 J10FF7 11 / 10/2005 

Trench OZ-09 J10FF8 11/ 10/2005 

Trench 02·10 J10FF9 11/10/2005 

CrbOZ-01 J10FOO 11/100005 

CrbOZ-00 J10FD1 111'912005 

CribDZ·OO J10FD2 11/912005 

Crib OZ-04 J10FD3 1119/2005 
CrbOZ-05 J10FD4/J10FC8 11/912005 

Crib DZ-06 J10F05 11/9/2005 

CrtlDZ-07 J10FD6 11/9/2005 

Cri:I DZ-06 JIOF07 11/912005 
Crll oz-og J 10f08 11/912005 

Cl'l>DZ-10 J10FD9 111912005 

S~tistical value based on 

N 
%<0e'9Ctionim 

mean 

!It dav . 

Z•statlstic 
95% UCL on mean 

max vak.le 
Stalisticalvalle 

Baekaround 
Statlstlcal value above backgrou nd 

6 I HElS • HanlonS Envlronrrental lnfOITTlltion Syslem 

62 MDA • minirrum detectable activity 

63 NA • not applicable 

64 POL• practical CJ,1antitation lilrit 

~241 Ca-137 

~·~ nC Vn 

7 .29E+OO 1.10E+03 

6 .32E+01 4 .61E+03 
1.49E+02 1.31E+04 
7 .92E+01 1.06E+04 
1.IE+OO 3.28E+02 

4 .58E +01 4.11 E+03 

7.3a E+OO 3.SCE+OS 
1.53E-OI 2.99E+OO 
5.15E+01 2.16E•04 
1.03E+OO 9.47E+-01 
1.40E +OO B.65E+01 

2.300E+OO 3.14E+02 

3.81E+OO 1.SSE-02 

3 .72E+OO 2.1BE+01 

2 .•4E+OO 3.60E+02 
3.57E..00 4.28E+02 

1.06E +OO 1. IE+01 
3.12E -01 5.6E+01 

0 l.34E+01 
1.98E-01 9.84E+01 

~241 Ca-137 

Radionudide data Ml Radionucide data sel 
Use nonparametric Use nonparametrle 

Z·sta1i81ic. z-atatlstic. 

20 20 
20% .,. 

2 .1E +-0 1 3.0E+03 
3 .9E+01 5.7E+OO 

1.645 1.645 

3.SE+01 5.1E+03 
1.49E+0:2 2. 16E+04 

3.5E+01 5.1E+03 
NA NA 

3 .SE+OI 5 .1E+03 

Q.quatitlar 

RAG • remedial ec:1ion goal 

U • Ufldelectad 

WAC,• Washington Adml'listrative Coda 

Co-60 
nCVa 

2.25E+OO 
7.33E+02 
1.23E+03 

6.90E+02 
8.7E+OO 

2.89E+-02 
5.98E.01 

8.SE-02 
s .ne..-02 
1.43E+01 

8.SSE+-00 
1.05E+01 

1.ae-02 
1.47E+-01 

2.54E+01 

2.65E+01 
2.02E+01 
2 .14E+OO 

6.66E-01 
1.18E+01 

Co-&O 

Radionocide data sel 
Use nonpal'limetrlc 

Z•!ltatiatic. 

20 
15% 

1.9E+02 

3.4E+02 

1.645 
3.1E+02 

1.2 3E+-03 
3.1E+-02 

NA 
3.1E+02 

Eu-154 Ea.-155 H3 ~ 

DCVa DCV.. nCl/n aeva 
1.3E+OO 1.5E+-OO 6.16E+OO 4.37E+01 

8 .8•E+OO 2.6E+OO 2.04E+01 2.87E+02 
2.36E+01 4.9E+OO 3.03E+01 7.88E+02 

2.SE+01 3. 1E+-OO 5 .11E+-01 3 .18E+02 
2 .,e.01 6 .SE-01 1.1E+01 2.36E+OO 

7.25E+OO 2., e +-00 1.68E+-01 2.25E+-02 
2.45E+OO 1.9E+OO 2.3E+01 2.85E+01 

1.GE-01 1.SE-01 2.41E+OO 1.67E+OO 

1.82E+01 6.0E+OO 3.27E+01 1.94E+02 

3 .2E·01 3.1E-01 3.27E+OO 6.SE+-00 
1.GE-01 2.SE-01 S.23E-01 6.87E+OO 

1.3E-01 5.0E-01 3.11E+OO 1.36E+-01 

4.5E-02 3.0E·02 2.4E+OO 1.7E+01 
1.6E-01 2.2E-01 1.04E+OO 9.41E+OO 

•.3E-01 4.SE-01 fi .2E+OO 3.28E+01 

1.78E+OO 5.0 E-01 2.14E+OO 1.09E+01 

2.2 1E·01 1.14E--01 1.5SE+OO 1.00E+01 

5.5E-02 1.7E-01 2.69E·01 4.75E+OO 

3.0E-02 3 .0E-02 9.39E·01 2.S6E+OO 
UE-01 1.9E-01 1.31E+OO 2.44 E +OO 

Eu-154 Eir1SS Hl Ni-63 

Aadiomdde data sel RaOIOOUCide data sel Radionuclde data Soel Radionuclide data sel 
Use nonparametric Use nonparamelrte Use nonparametric Use nonparamelrlc 

z-atar.lic. z -atatialic. z-etati&tic:. z-stati!IIK:. 

20 20 20 20 
05% 95% 30% 20% 

4.4E+OO 1.3E+OO 1.1E+-01 1.0E+02 

7.BE+OO 1.7E+OO 1.4E+01 1.9E+02 

1.645 1.645 1.645 1.645 

7.3E+OO 1.9E+-OO 1.6E+-01 1.7E+02 
2.3EIE+01 1.20E+01 6.11E+01 7.68E+02 

7 .SE+OO 1.9E+OO 1.6E+01 1.7E+02 

NA NA NA NA 
7.3E+OO 1.9E+OO 1.6E+01 1.7E+02 

Pluton'lum-2391'240 

oCVo Q MDA 
9,98E+OO 2 .4E-01 

8.0'E+-01 1.9E-01 

1.54E+02 1.7E·01 

7.81 E+01 1.SE-01 

9.97E--01 2.2E-01 

9 .0BE-01 2.2E-01 

S.14E+01 2.0E-01 
7 .62E+OO 2.2E-01 

8.2E-02 u 2. IE-01 
l .OlE-+02 t.5E-01 

1.1E+OO 2 .0E-01 
1.69E+OO 2 .2E-01 
2 .49E+OO 1.SE-01 

4 .28E+OO 1.6E-01 

3.81E+OO 1.4E·01 

3.7•E+OO 1.4E-01 

3.42E+OO 1.7E-01 

3.76E+OO 1.SE-01 

1.11E+OO 1.9E-01 

6.8E-01 1.SE-01 

4.0E-02 u USE-01 
3.16E-01 1.4 E-OI 

Pu-23tf240 
oCV.. 

9 .98E+OO 
8.CME+-01 

1.54E+o2 
7 .SIE+OI 

9.53E-01 
5.14E+01 

7 .62E+-OO 
8.2E-02 

1.0IE+-02 

1. 1E+OO 
1.69 E+OO 

2.49E+-OO 
4.26E+OO 

3.81E+OO 

3.56E+OO 
3.76E+OO 
1.11E+00 

6 .8E-01 
4 .0E-02 
3.16E-01 

Pu-239/240 

Radioo.uclide data set. 
Use nonparamelrie 

z-atatiltic. 

20 

"'" 2 .SE+O t 
4 .4E+-01 

1.645 

4.IE+-01 
1.54E+02 
, .1E+-01 

NA 
4.IE+Oi 

Rev. No. O 
o,to~t,, 

Shfft No.~ 

Strontium-to 

oCVo Q MDA 
8 .65E+01 8.1E-01 

5.68E+02 1. 1E+OO 

1.26E+-03 1.SE+OO 

2.11E+o3 1.SE+OO 

2.37E+02 7.1E-01 

2 .•SE+-02 1.1E+OO 
1.47E-t-03 1.9E+OO 

2 .02E+o3 1.BE+OO 
8.09E+01 6.9E-01 

1 .75E+OO 1.2E+OO 

1.17E+-01 4.4E-01 

2.66E+02 2 .BE-01 

9 .12E+02 3. 1E-01 

1.80E +02 2 .7E-01 

1.23E+-02 2 .se-01 

1.50E+OO 2 .7E-01 

1.56E+03 2.BE-0 1 

5 .79E+-01 2.BE·0 1 

1.10E+02 2.7E·01 

7.2 1E+01 3.1E-0 1 

4.93E+-01 3.SE-01 

2.62E+02 2 .9E-01 

Sr•IO 
oCVa 

6.SSE+-01 

5 .58E+-02 
1.26E+03 

2.11E+03 
2.42 E+02 

1.47E+03 

2 .02E+03 
8 .09E+01 
1.76E+03 

1.17E+01 

2 .86 E+02 
9. 12 E+02 

1.80E+02 
1.23E+02 
1.53E+03 

5 .79E t-0 1 
1. 10 E +02 

7.21E•01 
4.93E +01 
2.62E+02 

Sr-90 

Radionudide data set 
Use nonparameb1c 

Z· Statistic. 

20 

"" 6.57E+02 
7 .42E+02 

1.645 
9 .31E+0:2 
2 .11E+-03 

9.3E+02 

NA 
9.31E+-02 

"Tl ;:o () 
~ ~ < 
)> . "P 
-0 0 N 
-0 0 
-, 0 
0 0) < I 
Q) 0 
- 0 

0 
0 
4'>-



1 Oeeo Zone Samele Data 
Sampling HEIS Sample 

Area Number Date 
Trench OZ-02 J10FF1 11,"912005 
Trench OZ-01 JlOFFO 1119/2005 
Trench 02-03 JIOFF2 11/912005 
Tr&.ich OZ-04 J10FF3 11/10/2005 
Tre'leh 02-05 J10FF4 11/10/2005 

Ouolicate of J10FF4 J10FC9 11/ 10/2005 
T r&neh DZ-08 J10FF5 11110/2005 
Trench OZ-07 Jl0FF6 11/10/2005 
Trench OZ--08 JIOFF7 11/10/2005 
Trench DZ-09 J10FF8 11/10/2005 
Trench OZ-10 J10FF9 11/10/2005 

CribOZ--01 J10FOO 11/9/2005 
Crib DZ-02 J10FD1 1119/2005 
CnbOZ-03 J10FD2 l 1/912005 
Crib OZ--04 JIOF03 11/9/2005 
CribOZ-05 J10F04 1119/2005 

Duoticate ol J10F04 J10FC8 11/9/2005 
CribDZ·OG J10FOS 11/9/2005 
CribOZ-07 J10F06 11/9,'2005 
CribOZ-08 J10FD7 11/9/2005 
Crib OZ-09 JI0FO8 1119/2005 
CribDZ-10 J10F09 11/912005 

2 
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 
311 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Slatlstlcal Comnutation lnout Data 
Sampling HEIS Sample 

Area Number Date 
Trench OZ-02 J10FFI 11/912005 
Trench DZ-01 J10FFO 11/912005 
Trench OZ-03 J10FF2 1119/2005 
Trench DZ-04 J10FF3 11110/2005 
Trench OZ-05 J10FF4/J10FC9 11/10/2005 
Tr00<:h OZ ·06 J10FF5 11/10/2005 
Trench OZ-07 JIOFF6 11/10/2005 
Trench DZ-08 J10FF7 11/10/2005 
Trench OZ-09 J10FF8 11/10/2005 
Trench OZ·IO J10FF9 11/10/2005 

CribDZ-01 J IOFOO 11/10/2005 
CribOZ,02 J10F01 11/9/2005 
Crib DZ--03 J10FD2 11/9/2005 
Crib DZ-04 J IOF03 11/912005 
Crib OZ-05 J10F04/J10FC8 11/912005 
Crib DZ-06 J10FD5 11/912005 
Crib OZ-07 J1 0FD6 11/912()()5 

C ribOZ-08 J10F07 11/9.'2005 
C ribOZ-09 J10FD8 11/9J2005 
Crib DZ-10 J10FD9 11/91200S 

Statistical value baseo on 

CALCULATION SHEET 

Nitrate 
111!1/kQ 0 POL 

2.62E.OO 2.3E-01 
1.IISE+01 0 1.E+OO 
2.12E·OI u 2. IE-01 
1.34E+OO 2.lE-01 
1.95E+OO 2.1E·01 
1.52E+OO 2.1E·OI 
2.02E.-01 u 2.E-0I 
4.29E+OO 2. lE-01 
l .02E+02 0 2.lE+OO 
5.83E+01 0 2 .. 3E+OO 
3.32E•01 2.1E·01 
1.14E+OO 2.E-01 
1.02E+OO 2.1E-01 
3.44E·01 2. IE-01 
2.07E-0I u 2.1E·01 
1.22E+OO 2.2E·01 
1.48E+OO 2.1E·OI 
2.52E+OO 2.lE-01 
5.52E+OO 2.1E-01 
3.89E-01 2.1e-01 
5.57E+OO 2.3E·01 
3.99E+OO 2.3E-01 

Nitrate 
ma/lea 

2.62E+OO 
1.85E+01 
1.05E·01 
1.34E+OO 
1.74E+OO 

1.E·-01 
4.29E+-O0 
1.02E+02 
5.83E+01 
3.32E-01 
1.14E+OO 
1.02E+OO 
3.44E•01 
1.1E-01 

1.35E+OO 
2.52E+OO 
5.52E+OO 
3.89E·Ol 
5.57E+OO 
3.99E+OO 

Nitrate 
Lognormal distribution is used 
per MTCAStat. Land"s method 
is used 10 deternine 95% UCL 

value. 52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

N · 20 

63 

64 

65 

66 
67 

% < Detection Unit 
mean 

st. dev. 
Z ·slalistic 

95% UCL on mean 
m,axvaluo 

Statistical value 
Bac~ground 

Statjstical value above backoround 

Most Stringent Cleanup L imit for nonradlonuclldc and RAG 
\vn,, 

WAC 173-340 3-PART Test 

95% UCL > Cleanup Limit? 

> 10% above Cleanup Lim~? 

Any sa"""e > 2X Cleanuo Limi1? 

15% 
1.1E+01 
2.SE+OI 

1.645 
6.BE.01 a 
1.02E+02 
6.8E+01 

NA C 

6.8E+01 

Protection of 
groundwater and 

4,400 Columbia River t1 

NO 

NO 

NO 

Chromium 
mn111n 0 POL 

1.33E• 01 s.aE-01 
1.26E+01 S.2E·01 
7.9E+oo 5.2E•01 
1.41E+01 5.3E-01 
7.6E+OO 5.3E· 01 
e.2e.oo 5.2E--01 
6.4E-t-OO 5.2E·01 
9.E+OO 5.3E·01 
S.SE+OO S.3€-01 

3.UE+-01 5.BE·Ol 
I .15E+01 5.4E•01 
4.SE+OO 5.3E-01 
1.23E+-01 5.3E-01 
5.3E+OO S.3E-01 
5.8E+OO 5.3E-01 

2.21E+01 5.4E-01 
1.74E+01 S.2E-01 
8.6E+OO 5.2E-01 
4.8E+OO 5.2E-01 
5.7E+OO 5.JE-01 
1.41E+01 5.BE·Ol 
1.9E+01 5.SE-01 

C, 

mo'ko 
1.33E+01 
1.26E+01 
7.9E+OO 
1.41E+Ol 
7.9E+OO 
6.4E+OO 
9.E+OO 
S.5E+OO 
3.17E+01 
1.15E<-01 
4.SE• OO 
1.23E+01 
5.3E+OO 
5.8E+OO 
1.98E+01 
8.6E+OO 
4.8E+OO 
S.7E+OO 
1.41E.01 
1.9E+01 

Cr 
Lognormal distrl bU1ion is used 
per MTCAStat. Land's melhod 
is used 10 deterrrine 95% UCL 

value, 
20 
0% 

1.1E-t-01 
6.7E+OO 

1.645 
1.4E+-01 a 

3.17£+01 
1.4E-t-01 

NA C 

t .4E.01 

Protec-Jon of 
18.5 Columbia River 

NO 

YES 

NO 

68 a MTCA Stal deternined that the tognormal distribution sl'.ould be used. The Land's method was used for the 95% UCL value. 
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Hexavalent Chromium 
mnll<n Q POL 

2.34E-01 u 2.3E·01 
2.09E·01 u 2.1E·01 
2.13E-01 u 2.lE-01 
2.12E•01 u 2.,e-01 
2.86E·01 2.2E-01 
2.1 3E·01 u 2.1E·01 
2.4E•01 2.1E·01 

2.11E-01 u 2.1E·01 
2.15E-01 u 2.2E·0 1 
2.52E-t-OO 2.3E·01 
2.17E-01 u 2.2E·01 
2.09E-01 u 2.lE-01 
1.03E+OO 2.1E•01 
2.I OE·Ol u 2.lE-01 
2.11E-01 u 2.1E·01 
2.96E+OO 2.2E-01 
2.77E+OO 2.1e-01 
2.11E-01 u 2.1E·01 
2.09E·01 u 2.lE-01 
2.llE-01 u 2.1E-01 
2,31E-01 u 2.3E-01 
7.BE-0I 2.3E-01 

C,+6 
ma/kn 

t .2E-01 
1.1E·01 
1.1E·01 
1. IE-01 
1.96E·01 
2.4E-01 
UE-01 
1.lE-01 

2.52E+OO 
1.IE-01 
1.IE-01 

1,03E+OO 
1,1E•01 
1.1E-01 

2.87E+OO 
1.1E•01 
1.1E·01 
1,1E·01 
UE·Ol 
7.8E-01 

Cr+6 

>50"'/4 Below Detection. Default 
to Maidmum Value 

20 
70% 

4.6E-01 
8.lE-01 

1.645 
NIA 

2.96E+OO 
2.96E+OO 

NA 
2.96E-t-OO 

Protection of 
2 Columbia Rive, 

YES 

YES 

NO 

69 b Cleanup values presented In the 100•NR-1 RORtRAWP and rue expressed as nitrate. To obtain cleanup levels lor nitrates as nilrogen, divide ,~e nitrate AAGs by 4.4. 

70 e Background tor nitrate is 11.8 IT'l)il<g and lor chromum is I 8.5 mg/1<9- Background is not subtracted lor nonradionuclides. 
71 D = Diluted 
72 HEIS ~ ~fo,rd Envif'Ql"lmental 1nto,niali0n System 

73 NA a not appficab(e 

74 POL • PfN:llcaJ quanritanon limit 
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Ecology Software (MTCAStat) Results 

OATA ID Nitrate 95% UCL Calculation (Shallow Zone) DATA ID Nitrate 95% UCL Calculation {Deep Zone) 

1.60E+OO J10FBO 2.62E+OO J10FF1 

1.0SE+OO J10FB7 1.85E+01 JlOFFO 

5.74E+OO J10FB8 Numbot cl s.,,..,.,. 20 Unccosorod vafuos 20 1.lE-01 J10FF2 N.,,....,_, OI sam,,lu 20 Uncensored vakJGs 17 

3.38E-01 J10FB 1 Uncens0tod 20 Mean 6.30 1.34E+OO J10FF3 Une$'50ted 17 Mean 10_6 

JIOFF4/J10FC 
2.23E+OO J10FB9 C8""0tod Legnotmal mean 7.29 1.74E+OO 9 CenSON!d 3 Lounorm:.in,o_an 11 .1 

1.84E+OO J10FB2 De1oction !ml et POI. Std. devn.. 7.07 1.IE-01 J10FF5 OolOOllon llml o, POL 0.21 St<1 <Jevn. 25.2 

5.01E-01 J10FB3 MOlhod detection Im! Medan 4-33 4.29E+OO J10FF6 Method doleciion llnil Median 1.5 

1.72E+01 J10FB6 TOTAL 20 Mi" 0.3-t 1.02E+02 J10FF7 TOTAi. 20 Min. 0.11 

8.93E-01 J10FBS Ma"- 27,1 5.83E+01 J10FF8 Ma>< 102 

1.55E+OO J !OFB4/J10FC2 3.32E-01 J10FF9 

2.71E-t0t J10F90 Lognormal o,uibullon? Nonna! dalribution'/ 1.14E+OO J10FDO t.ognom,al dislribullon7 Normal di:S1ribvhon7 

6.84E-01 J10F91 t•sQuar&a .is.: 0.976 r..gquared is: 0.784 1.02E+OO J10FD1 ,-gquarcdls: 0.959 Msqua.redls; 0.441 

S.64E+OO J10F92 Rooomncodalions: 3.44E-01 J10FD2 Recormtendalioos: 

7.78E+OO J10F93 Usa lognotmal <)stribvlion 1.lE-01 J10FD3 Use lognOtrnal dstribulion 

6.87E+OO J10F94/J 1 OFCO 1.35E+OO 8 

7.27E+OO J10F95 UCL (based Land's Melhod) is 17.3 2.52E+OO J10FOS UCL (base<J en Len<fs Methcd) lo 67.5 

1.74E+01 J10F96 5.52E+OO J10F06 

3.02E+OO J10F97 3.89E-01 J10F0 7 

1.09E+01 J10F98 5.57E+OO J10F08 
6.39E+OO J10F99 3.99E+OO J10FD9 

OATA 10 Total Chromium 95% UCL Calculation (Deep Zone) 
1.33E+01 J10FF! 

1.26E+01 J10FFO 

7 .. 9E+OO J10FF2 Nutrborcls.,,..,.,. 20 Unconsorod values 20 

1.41E+01 J10FF3 lJnconsOtcd 20 Mean 11.0 
7.9E+OO J10FF4/JIOFC9 Censored Lognom,al moan 11.0 

6.4E+OO J1 0FF5 Ooteciion Ii~ OI P°'- Sid. devn. 6.7 

9.E+OO J10FF6 MethOd detection fi!T>I Median 8.8 

5.SE•OO J10FF7 TOTAL 20 MV\. 4.5 
3.17E+01 J10FF8 MB)(. 31 ,7 

1.15E• 01 JIOFF9 

4.5E+OO J10FDO LognormaJ tistribution? Nonnal<lstribulion? 

1.23E+01 J10F01 r-aquered ia : 0.957 r-$Quaredis· 0.821 

5.3E+OO J10F02 RecOOYNO<lallons: 

. 5.8E+OO J10FO:l Use logno,mol <istribulion 
1.98E+u1 IJ ·-• ·-
8.6E+OO J10F05 UCL (based on Land's Method) ;. 14 .1 

4.8E+OO J10F06 

5.7E+OO J10FD7 

1.41E+01 J1QFD8 

1.9E+01 J10FD9 
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1.5E-01 
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RPO 
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YH c:alc RP D 

5.19% 

YH(conUnUI 
Yu calc RPO 

9.8'1"!1. 
59 COC • oonamlnallofoon::am Hl'U .. ral1Mpet'Plftl~ 
60 MDA•miffUl'u'n ~actl\lily TPl• target detectlonllml 
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Yu/continue) 
YH ctlc APO 

15,,118% 

Yn lcanllnuel 
YH calc RPD 
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... o., o., 30 
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No-SIMIICC8Dlable 
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Yea c&lc R PD 

3.73% 
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YH calc RPD 

35.70% 
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No-SI 
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No-S 

Not • *p zoneCOC 

Nol I deep !OM COC 

YH(Conllr>lff) 
Yes cak: APD 
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YH continue\ 
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NoSplit~ 
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YH conUnua Yu continu. No-S I- No-S Yu conllnUI YHCOMlnu!; Yea continue Ye t c:onnnue 

YH calc RPO Yu calc APD No-S YH c1lc RPD YH u1c APO NoSplltAnalyllt Yp uk: RPO No SpltAnslylls 

1'.69% &.9 1% 1.14% 9.77% 5.41% 

au.llitrl. 0 • Sln\:llf...,.c9'1M~IT'(IIIIINn15~dllbOrlloryconln:IIIJarrdtO-.ily. 
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The attached calculations have been gcncralcd 10 doc\lment compliance with established cleanup levels . 
These documents should he used in ooo ·unction with other relevant documents in the administrative record, 
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SUMMARY OF REVISION 

l It was necessary to revise this calculation brief in response to comments from Washington Department of Ecology 
to (1) Correct a typographical error in the cobalt-60 soil activity in Table 3 on page 3 {the correct activity is 310 
pCi/g that was used in the calculations) and (2) Add to the Conclusions on page 4 the fact that in addition to 
cobalt-60 the major contributors to radionuclide dose include cesium- 137 in the direct exposure pathway and 
strontium-90 in the plant ingestion pathway. Changes are indicated by change bars in the right margin of the 
affected pages. 

*Obtain Cale. No. from DIS 

DE01-437.03 (12/09/2004) 
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1 PURPOSE: 
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3 Calculate the predicted soil and groundwater concentrations, dose, and risk contributions from 
4 radionuclide contaminants in shallow zone and deep zone soil for the combined crib and trench 
5 at the 116-N-l remediation site. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) Cleanup verification data from 116-N-l Combined Crib and Trenclt Cleanup Verification 

10 95% UCL Calculation, Calculation No. 0IOON-CA-V0087, Rev. 0, Bechtel Hanford, Inc., 
11 Richland, Washington. 
12 2) Remedial Design Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, 
13 and Disposal Units (RDR/RA WP), DOEJRL-2000-16, Rev. 1, U.S. Department of Energy, 
14 Richland Operations Office, Richland, WA. 
15 3) Radioactive and nonradioactive contaminants of concern from the 100-NR-l Treatment, 
16 Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan 
17 (100-NR-l SAP), DOE/Rlr2000-07, Rev. 1, U.S. Department of Energy, Richland 
18 Operations Office, Richland, Washington. For the purpose of these RESRAD calculations, 
19 the radioactive contaminants of concern (COCs) are americium-241, cesium-137, cobalt-60, 
20 europium-154, europium-155, tritium, nickel-63, plutonium-239/240, and strontium-90. 
21 The nonraclionuclide contaminants of concern are nitrate, total chromium, hexavalent 
22 chromium, nitrate, and mercury. Concentrations of all nonradionuclide contaminants are 
23 below the remedial action goals per the RDR/RA WP and they are not considered further. 
24 4) RESidual RADioactivity (RESRAD) computer code, version 6.30, to calculate compliance 
25 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
26 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
27 5) J 16-N-1 RESRAD Evaluation. of Groundwater Protection, Cale. No. 100N-CA-V0066, 
28 January, 2003, Bechtel Hanford, Inc., Richland, Washington. 
29 6) Relative individual Pu-239 and Pu-240 activities were calculated from the reported 
30 Pu-239/240 results per Ratios of Plutonium Isotopes at 100 Areas Remedial Action Sites, 
31 Calculation No. OIOOB-CA-VOOI3, Bechtel Hanford. Inc., Richland, Washington. 
32 
33 
34 SOLUTION: 
35 
36 1) RESRAD runs were performed for the residual contamination in shallow zone and deep 
37 zone for the combined crib and trench at the 116-N-l site. Table 1 shows the elevations 
38 (NGVD88) and dimensions of the relevant soil horizons. The ground sutface elevation for 
39 excavation backfill is 140.0 m. The average groundwater elevation beneath the site is 
40 117.5 m. The average elevation of the excavation floor is 1335 m. Attachment 1 shows 
41 the dimensions of each soil horizon and the contaminant pathways considered for dose, 
42 risk, and groundwater protection. Input factors for the RESRAD run are shown in the 
43 "Summary" section of the RESRAD "Part I: Mixture Sums and Single Radionuclide 
44 Guidelines" printouts in the Attachments to this Calculation Summary. 
45 
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1 2) The year where the peak dose (or concentration) occurs in the groundwater from each 
2 individual COC was examined by a preliminary RESRAD modeling run. This year was 
3 then added for all horizons for the final RESRAD runs. For the groundwater (well water) 
4 the peak year was year 146 for tritium (H-3). The 146-year time period was included in all 
5 of the RESRAD runs. Year 12 was also added, corresponding to 2018, the date of the 30-
6 year site cleanup schedule of the Hanford Federal Facility Agreement and Consent Order. 
7 

Table 1. Waste Site Dimensions for RESRAD Modeling 

8 
9 

Parameter 

Cover Depth 
Area of Contaminated Zone (CZ) 

Length Parallel to Aqu.ifer Flow 

Elevation: Surface 

Elevation: Bottom of Excavation 

Elevation: Groundwater 

Thickness: Contaminated Zone 

Thickness: Unsaturated Zone 

10 METHODOLOGY: 
11 

Units Shallow Zone Deep Zone Comments 

Contaminated Zm1e Dimensions 

m 0 4.6 
ml 36,0ll 36,011 Total Waste Site Arca 

m 120 120 Based on Site Dimensions 
Elevatio11s of Vadose Zo,re Hori.zo,rs 

m 140.0 140.0 NAVD88 
m 133.5 133.5 NAVD88 

m 117.5 117.5 NAVD88 
m 4.6 10.1 

m 17.9 7.8 Cale. No. 1 OON-CA-V0066 

12 1) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities were 
13 calculated from the combined Pu-239/240 results reported. The calculations were 
14 perlormed in accordance with calculation brief No. 0100B-CA-V0013. The relative 
15 activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification 
16 value for Pu-239/240 by 0.807 and 0.193, respectively. Table 2 shows the results from this 
17 calculation. 
18 

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities 
Sourctof Pu-239/240 Activity Pu-239, (pCl/g) Pu-240, (J>Ci/g) 

Radionuclide Data (pCl/g) (0.807 multiplier) ( 0.193 multiplier) ' 

Shallow Zone 0.026U 0.021 U o.oosu 
Deep Zone 41 33 8.0 

19 
20 2) Runs ofRESRAD Version 6.30 were completed for th.e shallow and deep zones using the 
21 radionuclide concentrations shown in Table 3. RESRAD numerical output reports for 
22 dose, risk, and concentration for the shallow and deep zones are presented in the 
23 Attachments to this Calculation Summary. 
24 
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Cale. No.: IOON-CA-V0088 
100-NR-l TSO Site Job No: I SS Checked: M. W. Perron ~ ~ 

Table 3. 116-N-1 Shallow and Deep Zone Radionuclide Soil Concentrati.ons 

Radionuclide COCs Shal.low Zone RadlonuclJde Deep Zone Radionuclide 
Soll Activity. pCi/2 Soll Activity. pCi/2 

Am-241 0.55 35 

Co-60 0.121 310 

Cs-137 0.36 5,100 

Eu-154 0.011 u• 7.3 

Eu-155 o.069 u· 1.9 

H-3 (tritium) NA 16 

Ni-63 o.97 u• 170 

Pu-239 0.21 u· 33 

Pu-240 o.oos u• 8 

Sr-90 0.18 931 
• U • lll'.ldelected. Vahle was not input into R.ESRAD beeau,e the ndiOlluclide wu undetcClcd in soil samples. 
b RESRAD docs not accept neg.a.rive wlues. When results are negative. zero is used as the input value. 
NA " Not analy1.ed: not a shallow zone CO!ltt:minant of concern 

3 RESULTS: 
4 
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.1 

5 1) Radionuclide "All Pathways" Dose Rate: The "all pathways" (maximum) dose rates are 
6 shown in Table 4. The maximum dose rate of 3.35 mrem/yr from the combined shallow 
7 zone and deep zone occurs at year zero (2006). 
8 

9 
10 

VadoseZone 
Horizon 

Shallow Zone 
Deep Zone 

Total 

0 

3.3SE+-OO 
9.12E-21 

3.35E+OO 

Table 4. All Pathways Dose Rate (mrem/yr) 

"All Pathways" Dose Contributions in mrem/yr at E8Ch Time Slice (yr) 

1 3 7 12 30 100 146 300 1000 

3.l6E+-OO 2.SSE+-00 2.38E+OO l.97E+OO l .24E+OO 4.0JE-01 2.66E-OI l.61E-Ol S.O'JE-02 

8.09E-21 6.37E-21 3.94E-21 2.178-21 2.52E-22 2.04E-2S 7.67E-05 6.70B-09 2.45E-27 

3.16E+-OO 2.85E+OO 2.38E+OO l.97E+OO t.24E+OO 4.03E-OI 2.66E-01 l.61E-Ol S.OOE-02 

11 2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown 
12 on Table 5. The maximum risk (3 .66 x 10·5) occurs at year zero (2006). 
13 

14 
15 

VadoseZone 
Horizon 

Shallow Zone 
Deep Zone 

Total 

0 

3.66£-05 

6.02E-26 

3.66E-OS 

Table S. Radionuclide Excess Cancer Risk 
Excess Cancer Risk at Each Time Slice (yr) 

1 3 7 12 30 100 146 

3.51E-05 3.248-05 2.SOF.-05 2.40E-05 I.SOE-OS 3.20E-06 l.36E-06 

5.34E-26 4.20E-26 2.60E-26 l.43E-Ui I.ME-27 2.60E,30 l.97E-09 

3.S!E-05 3.24E-05 2.SOE-05 2.40E-05 I.SOE-05 3.20E-06 1.36&-06 
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300 1000 

3.74E-07 1.128-07 

1.nE-n l.53E-27 

3.74E-07 1.128-07 
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3) Radionuclide· Groundwater Protection: The radionuclide concentrations in groundwater 
due to shallow zone and deep zone soil concentrations were calculated by the RESRAD 
model and summarized in Table 6. Only tritium (H-3) of the radionuclide contaminants of 
concern were calculated to reach groundwater in the 1,000 years of the RESRAD modeling 
runs at concentrations much below the drinking water remedial action goal (RAG) of 
20,000. Therefore there is no need to do a comparison to drinking water standards (MCL) 
calculation brief for the 116-N-l Combined Crib and Trench. 

Table 6. RESRAD Calculated Groundwater (Well Water) Concentrations. 

Radio- Groundwater Concentration in pCi/L at Each Time Slice (yr) RAG 
nuclide 0 I 3 7 12 30 lOO 146 300 1000 pCI/L 
Am-241 0 0 0 0 0 0 0 0 0 0 1.2 

Co-60 0 0 0 0 0 0 0 0 0 0 100 
Cs-137 0 0 0 0 0 0 0 0 0 0 60 

Eu-154 0 0 0 0 0 0 0 0 0 0 60 
Bu-155 0 0 0 0 0 0 0 0 0 0 600 

H-3 0 0 0 0 0 0 0 l .52E+oo l .325E-04 4.7098-23 20.000 
Ni-63 0 0 0 0 0 0 0 0 0 0 50 

1'11-239 0 0 0 0 0 0 0 0 0 0 1.6 

1'11-240 0 0 0 0 0 0 0 0 0 0 1.2 
Sr-90 0 0 0 0 0 0 0 0 0 0 8 

CONCLUSIONS: 

• The "all pathways" (maximum) dose rates are shown in Table 4. The combined maximum 
all-pathways dose rate for the shallow and deep zones is 3.35 mrem/yr which occurs at year 
zero (2006). 

• The dominant pathway for the dose rate is direct external exposure. 

• The primary radionuclides contributing to the dose rate are cobalt-60 and cesium-137 in the I 
direct exposure pathway and strontium-9() in the plant ingestion pathway. 

• None of the si te COCs are projected to exceed remedial action goals (RAGs). 

• The radionuclide excess lifetime cancer risk results are shown in Table 5. The maximum 
combined shallow and deep zone excess lifetime cancer risk (3.66 x 10·5) occurs at year 
zero (2006). 

• Only tritium (H-3) of the radionuclide contaminants of concern is predicted to reach 
groundwater in the 1,000 years of the RESRAD model run at concentrations much below 
the RAG. Therefore there is no need to do a comparison to drinking water standards 
(MCL) calculation brief for the 116-N-l Combined Crib and Trench. 
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4 
5 l. Graphic showing l I 6-N-l Vadose Zone Model (1 page) 
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6 2. RESRAD Output: 116-N-l Evaluation of Shallow Zone for Combined Crib and Trench; 
7 Part I: Mixture Sums and Single Radionuclide Guidelines (25 pages) 
8 3. RESRAD Output: 116-N-l Evaluation of Shallow Zone for Combined Crib and Trench; 
9 Part ill: Intake Quantities and Health Risk Factors (44 pages} 

IO 4. RESRAD Output: 116-N-l Evaluation of Shallow Zone for Combined Crib and Trench; 
11 Part IV: Concentration of Radionuclides (21 pages) 
12 5. RESRAD Output: 116-N-l Evaluation of Deep Zone for Combined Crib and Trench; 
13 Part I: Mixture Sums and Single Radionuclide Guidelines (28 pages) 
14 6. RESRAD Output: 116-N-1 Evaluation of Deep Zone for Combined Crib and Trench; 
15 Part ill: Intake Quantities and Health Risk Factors (44 pages) 
16 7. RES RAD Output: 116-N-l Evaluation of Deep Zone for Combined Crib and Trench; 
17 Part IV: Concentration of Radionuclides (21 pages) 
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CALCULATION COVER SHEET 

Job No. 

CVP-2006-00004 
Rev. 0 
For Approval 

14655 Project Title 100-NR-1 TSO Sites Remediation ------
Ar~ 100-N 

Discipline Environmental *Cale. No. 0 I OON-CA-Y008S 

Subject Shallow and Deep Zone Sample Design for the l 16-N-1 Trench and Crib 

Computer Program Visual Sample Plan Program No. _v_'c_r_s1_· o_n_4_.0_a _________ _ 

The ~uachcd cak ulauon.~ have been gencrJ ttd IO document compliance "'·ith c-st:illtished clc.anup k..,,,cfs . 11lcsc documents should be u., <'d in 
con.iuoction \\i th otht.-r relt \'ant documents in the admini~trJtivc nxord. 

Committed Calculation ~ Preliminary D Superseded D Voided 0 
Rev. Stlffi NvrnlJa'> Originator Chccl:.cr Revkwcr Approval Date 

0 C1>ver .: I sl~t 

~~ l)p..e,,K'~ ·~~ 1J.1) \y\ 
('.alculatioos ,, ., 

ll/ ]✓~ W S Th00lp$0ll R. B. Kr.rkow J. 0 . Panehcr 
All>1.: hmc11ls "'· 2 

Total~ 6 I I /q /05:° ,,/4/0~ ld1qo;; 

SUMMARY OF REVISION 

*Obrnin C.1 lc. No. fmm DI~ 

Df.0 14:17.0J I I 2MJ!Zl/(>4) 
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CALCULATION SHEET 

Cale. No. Ol(lON-CA-vooss Rev. No. 0 Originator w. s. ·n1ompson :JJ[,: Dale 11/09105 ----
Project 100..NR-I TSD Remediation Job No. 14655 C ~6~ hecked R. R. Kcrkow Date 11/q/or 
Subject Shallow ;,nd Deep Zon~ Sample J){>sign ror the 116-N-l Trench and Crib Sheet No. Page I of 3 

3 
4 PURPOSE: 
5 
6 Provide documentation to support the calculation of coordinates of locations of cleanup verification 
7 samples for the shallow and deep zone of the l l6-N- l Crib and Trench per the requirements of the 
8 Sampling and Analysis Planjor the 100-NR-J Treatment, S1orage, and Disposal Units During 
9 Remediation and Closeout (DOE/RL 2000). 

10 
11 GIVEN/REFERENCES: 
12 
13 1) DOE-RL, 2000, Sampling and Analysis Plan for the 100-NR-l Treatment, Srorage, and 
14 Disposal U11irs During Re111ediario11 and Closeout, DOE/RL-2000-07, Rev. I, 
15 U.S. Department of Energy, Richland Operations Office, Richland. Washington. 
16 
17 2) Gilbert R. 0 .. J . E. Wilson. R. F. O'Brien. D. K. Carlson, D. J. Bates, B. A. Pulsipher, C. A. 
18 McKinstry, 2002. Version 2.0 Visual Sample Pla11 (VSP): Models and Code Ver!fication, 
19 PNNL-3991 , Pacific Northwest National Laboratory, Richland, Washington. 
20 
2 L 3) Visual Sampling Plan, a site map-based user-interface computer software program that may 
22 be downloaded at http://etd.pnJ.gov:2080/DQO/software/vsp/vspbeta.html. 
23 
24 REQUlRKMI<:NTS: 
25 
26 Sections 3.2.2.5, 3.2.2.6, 3.2.2.7, and 3.2.2.8 of the DOE-RL (2000), Rev. l, require the following: 
27 
28 • 10 samples to be co1Jec1ed from each of the shallow and deep zones of the 116-N-l Trench 
29 • 10 samples to be collected from each of the shallow and deep zones of the 1 l 6-N- l C1ib 

30 • A simple random sampling design. 
31 
32 CALCULATIONS: 
33 
34 Coordina1es of verification samphng locations were calculated using Visual Sampling Plan (VSP) 
35 computer software. Verification samples were placed in the sample areas by using the regular 
36 simple random sampling algorithm (Gilbe11 et al. 2002) that is consistent with the procedure 
37 outl ined in Section A. l of Appendix A of DOE-RL (2000). Using I.his method, each sample is 
38 placed according to the following algorithm without regard to existing samples: 
39 
40 · 1. The sample point coordinates arc calculated using the following equations: 
41 X=Xmin +(Xm~,-Xn,in)*RND (Eq. l) 
42 Y=Ymin +(Ymax- Ym;n)'~RND (Eq.2) 
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Rev. No. 0 ---
Date 11 /q /t1f" 

Subject Shallow and Deep Zo1Jc S;unplc Design for the 116-N- I Trench Md Crib Sheet No. Pa~e 2 of 3 

3 
4 Where RND is the next unused random number bet.ween O and l in a sequence of random numbers 
5 that VSP general.es using a pseudo-random number generator (Gilbert et al. 2002). 
6 
7 The sample location (X, Y) is checked in VSP to ensure it lies inside the sample area. If it does, a 
8 new sample point is added at the location. If not, another random location is tried. 
9 

10 The VSP continues to generate the next random coordinate (X.Y). 
11 
12 RESULTS: 
13 
14 The following tables provide the 10 shallow zone sample locations for the crib and the trench that 
15 fell 1,,vithin the sample area shown on Attachment A. 
16 

Shallow Zone Crib Samvle Locations 

Sample Washin2ton State Plane Coordinates 
Number Eastin2 Northine 

SZC-01 571455 149758 
SZC-02 571444 149740 
SZC-03 571426 149676 
SZC-04 571439 149669 
SZC-05 571464 149660 
SZC-06 571481 149651 
SZC-07 57 1509 149652 
SZC-08 57l519 149666 
SZC-09 571500 149690 

SZC-10 571516 149708 
17 

Shallow Zone Trench Sanll>lc Lorations 

Sample Washin2ton Stale Plane Coo.rdinates 
Number F.,astine Northin2 
SZT-01 571711 150070 
SZT-02 5716 15 149954 
SZT-03 571559 149947 
SZT-04 571.539 149841 
SZT-05 571548 149746 
SZT-06 571568 149786 
SZT-07 571597 149874 
SZT-08 571658 149891 
SZT-09 571681 149919 
SZT-10 571740 149995 
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Originator w. s. Thompson fil .Date II.IOCJ/05 Cale. No. 0IOON-CA-V0085 Rev. No. 0 

Project I00-NR-1 TSD Remediation ,Job No. 14<,55 Checked R. B. Kerk.ow /tS¥-

Subject _S_h_al_lo_w_a_nd_D_~-e.._p_Z_o1_1e_S_a_m1.._,1_e _De_s_.·ig~n_fo_r_1I_,e_1_16-_N_-1_·1_·re_n_ct_1 a_n_d _C_ri_o _____ Sheet No. Page 3 of 3 

4 The following tables provide the 10 deep zone sample locations for the crib and the trench that fell 
5 within the sample area shown on Attachment B. 
6 

7 
8 

9 
IO 

Deep Zone Crib Sample Locations 

Sam.pie Washine:ton State PJane Coordinates 
Number Eastin2 Northin2 
DZC-01 571508 149741 
DZC-02 57 1487 I.J9737 
DZC-03 571458 149744 
DZC-04 571470 149731 

DZC-05 571478 l49716 
OZC-06 571507 149705 
DZC-07 57 1454 149700 
DZC-08 571489 149671 
DZC-09 571489 149656 
DZC- IO 571440 14968 1 

Deep Zone Trench Sample Locations 

Sample Washington State Plane Coordinates 
Number .Eastin2 Northin2 

DZT-01 57 1723 150045 

DZT-02 571723 150016 

DZT-03 571692 150007 
DZT-04 57 1651 149945 
DZT-05 571658 149936 
DZT-06 571635 149923 
DZT-07 571574 149896 
DZT-08 571578 149848 
DZT-09 57 1559 149819 
DZT-lO 57153 1 149802 
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22 192 
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~ L~~~ Bechtel Hanford, Inc. CALCULA TJON SHEET 
Rev.: 0 
Date: '5 7 o 

Subject: 116-N-J RES RAD Evaluation of Overburden for Backfill Sheet No. I of 4 

1 PURPOSE: 
2 
3 Calculate the soil and groundwater concentrations, dose, and risk contributions from 
4 radionuclide contaminants in stockpiled overburden soil at the 116-N-1 remediation site. 
5 
6 GIVEN/REFERENCES: 
7 
8 1) Cleanup verification data from 116-N-l Overburden Cleanup Verification 95% UCL 
9 Calculation, Calculation No. 0100N-CA-V0077, Rev. 0, Bechtel Hanford Inc., Richland, 

10 Washington. 
11 2) Remedial Design Report/Remedial Action Work Plan for the 100-NR-l Treatment, Storage, 
12 and Disposal Units (RDR/RAWP), DOE/RL-2000-16, Rev. 1, U.S. Department of Energy, 
13 Richland Operations Office, Richland, WA. 
14 3) Radioactive and nonradioactive contaminants of concern from the 100-NR-l Treatment, 
l 5 Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan 
16 (100-NR-l SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland 
17 Operations Office, Richland, Washington. For the purpose of these RESRAD calculations, 
18 the radioactive contaminants of concern (COCs) are americium-241 , cesium-137, cobalt-60, 
19 europium-154, europium-155, tritium, nickel-63, plutonium-239/240, and strontium-90. 
20 The nonradionuclide contaminants of concern are nitrate, total chromium, hexavalent 
21 chromium, and mercury. Concentrations of all nonradionuclide contan1inants are below the 
22 remedial action goals per the RDR/RA WP and they are not considered further. 
23 4) RESidual RADioactivity (RESRAD) computer code, version 6.21 , to calculate compliance 
24 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
25 Environmental Assessment Division of Argonne National Laboratory Argonne, Illinois. 
26 5) I 16-N-l RESRAD Evaluation o/Groundwater Protection, Cale. No. I0ON-CA-V0066, 
27 January, 2003, Bechtel Hanford, Inc., Richland Washington. 
28 6) Hanford Federal Facility Agreement and Consent Order, 1998, 2 vols. as amended, 
29 Washington State Department of Ecology, U.S. Environmental Protection Agency, and 
30 U.S. Department of Energy, Olympia, Washington. 
31 
32 SOLUTION: 
33 
34 1) A single RESRAD run was performed for the overburden to be used for backfill in the 
35 I 16-N-l Trench. Table I shows the elevations (NGVD88) and dimensions of the relevant 
36 soil horizons. The ground surface elevation for excavation backfill is 140.0 m. The 
37 average groundwater elevation beneath the site is 117.5 m. The average elevation of the 
38 excavation floor is 135.4 m. Attachment 1 shows the dimensions of each soil horizon and 
39 the contaminant pathways considered for dose, risk, and groundwater protection. Input 
40 factors for the RESRAD run are shown in the "Summary'' section of the RESRAD "Part I: 
41 Mixture Sums and Single Radionuclide Guidelines" printouts in the Attachments to this 
42 Calculation Summary. 
43 
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1 2) The year where the peak dose (or concentration) occurs in the groundwater from each 
2 individual COC was examined by a preliminary run assuming there was no vadose zone 
3 between the overburden and the saturated zone. This year was then added for all horizons 
4 for the final RESRAD runs. For the groundwater (well water) the peak years were year 7.6 
5 for cobalt-60, year 42 for cesium-137 and strontium-90, and year 137 for nickel-63. The 
6 7.6, 42, and 137-year time periods were included in all of the RESRAD runs. Year 14 was 
7 also added, corresponding to 2018, the date of the 30-year site cleanup schedule of the 
8 Hanford Federal Facility Agreement and Consent Order. 
9 

Table 1. Waste Site Dimensions for RESRAD Modeling 
Parameter Units Value Comments 

Cover Depth m 0 
Area of Contaminated Zone (CZ) m- 12,400 

Length Parallel to Aquifer Flow 
Based on Site Dimensions m 120 

Elevations of Vadose Zone Horizons 
Elevation: Surface m 140.0 NAYD88 
Elevation: Bottom of Excavation m 135.4 NAYD88 
Elevation: Groundwater m 117.5 NAYD88 
Thickness: Contaminated Zone m 4.6 Thickness of shallow zone to be backfilled 

10 
11 

Thickness: Unsaturated Zone 

12 METHODOLOGY: 
13 

m 17.9 

14 I) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities were 
15 calculated from the combined Pu-239/240 results reported. The calculations were 
16 performed in accordance with calculation brief No. 0100B-CA-V0013. The relative 
17 activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification 
18 value for Pu-239/240 by 0.807 and 0.193 , respectively. Table 2 shows the results from this 
19 calculation. 
20 

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities 
Vadose Zone Pu-239/240 Activity Pu-239, (pCi/g) Pu-240, (pCi/g) 

Horizon (pCi/g) (0.807 multiplier) (0.193 multiplier) 

Overburden 2.7E-03 2.2E-03 SE-04 
2 1 
22 2) Runs ofRESRAD Version 6.2 1 were completed for the overburden using the radionuclide 
23 concentrations shown in Table 2. RESRAD numerical output reports for dose, risk, and 
24 concentration for the overburden to be placed in the shallow zone are presented in the 
25 Attachments to this Calculation Summary. 
26 
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Subject: 116-N-1 RES RAD Evaluation of Overburden for Backfill 

Table 3. 116-N-1 Overburden Radionuclide Soil Concentrations 
Radionuclide COCs Radionuclide Activity, pCi/g 

Am-241 4.2E-02 
Co-60 5.5E-01 
Cs-137 l.2E+0O 
Eu-154 2.2E-02 
Eu-155 l.7E-03 

H-3 (tritium) -1.1 E--03" 
Ni-63 2.87E+o0 
Pu-239 2.2E-03 
Pu-240 SE-04 
Sr-90 0 (<BG)• 

• Value was not input into RES RAD because the concentrolion is below J lanford site background. 
b RESRAD docs not accept negative values. When results are negative. 7,c:ro is used as the input value. 

l 
2 RESULTS: 
3 
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4 1) Radionuclide" All Pathways" Dose Rate: The "all pathways" (maximum) dose rates are 
5 shown in Table 3. The maximum dose rate of 8.17 mrem/yr from the overburden occurs at 
6 year O (the present). 
7 

Table 3. All Pathways• Dose Rate (mrem/yr) 

Vadose Zone "All Pathways" Dose Contributions in mrem/yr at Each Time Slice (yr) 
Horizon 0 I .I I 3 I 7.6 I 14 I 42 I 100 I 137 I 300 I IOOO 

Overburden 8. t7E+OO I 7.45E+OO l 6.25E+OO I 4.37E+OOl 2.92E+OOl 1.1 IE+OOI 2.99E-0l I 1.38E-0t I l .73E-02l 4.93E-03 
8 
9 

IO 2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown 
11 on Table 4. The maximum risk (7.70 x 10"5

) occurs at year O (the present). 
12 

Table 4. Radionuclide Excess Cancer Risk 

Vadose Zone Excess Cancer Risk at Each Time Slice (yr) 
Horizon 0 I I I 3 I 7.6 I 14 I 42 7 100 l 137 I 300 l l000 

Overburden 7.70E-05l 7.22E-05l 6.39E-0S l 5.02E-05I 3.85E-05I l.78E-05] 4.78E-06] 2.14E-06l 1.39E-07] l.07E-08 

13 
14 
15 3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater 
16 due to overburden soil concentrations were calculated by the RESRAD model and 
17 summarized in Table 5. None of the radionuclide contaminants of concern were calculated 
18 to reach groundwater in the 1,000 years of the RESRAD model. 
19 
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Table 5. RESRAD Calculated Groundwater (Well Water) Concentrations. 

1 
2 

Radio-
nuclide 
Am-241 
Co-60 
Cs-137 

H..J 
Eu-154 

£u-155 
Ni-63 

Pu-239 
Pu-240 
Sr-90 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 CONCLUSIONS: 
4 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Groundwater Concentration in pCi/L at Each Time Slice (yr) 

3 7.6 16 42 ! 100 I 137 300 IOOO 
0 0 0 0 I 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 I 0 0 ' 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 i 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 I 0 0 0 

5 • No overburden soil contaminant at 116-N-l is predicted to reach groundwater with 
6 irrigation. 

RAG 
pCi/L 

15 
JOO 
60 

20,000 
60 

600 
50 
15 
15 
8 

7 • The results indicate that the maximum dose rate above background from overburden is 
8 8.17 mrem/yr and would occur at present (year 2004 ). The maximum dose rate is primarily 
9 due to direct gamma radiation exposure from cobalt-60. 

IO • The dose rate decreases to 4. 93 x l 0·3 mrern/yr for the overburden in I ,000 years. 
11 • The calculated total dose rate in 2018 from the overburden is 2.92 mrern/yr. The 2018 date 
12 corresponds to the 30-year site cleanup schedule of the Hanford Federal Facility 
13 Agreement and Consent Order. 
14 • Total dose rates are never predicted to exceed the direct exposure RAG of 15 mrern/yr 
15 above background. 
16 
I 7 ATTACHMENTS: 
18 
19 l. Graphic showing 116-N- l Overburden and Vadose Zone Model (1 page) 
20 2. RESRAD Output: I 16-N-l Evaluation of Overburden for Backfill, Part I: Mixture Sums 
21 and Single Radionuclide Guidelines (27 pages) 
22 3. RESRAD Output: 116-N-1 Evaluation of Overburden for Backfill Part lll: Intake 
23 Quantities and Health Risk Factors (44 pages) 
24 4. RESRAD Output: 116-N-1 Evaluation of Overburden for Backfill , Part IV: Concentration 
25 ofRadionuclides (21 pages) 
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Originator K.E. Cook ~ Date 1..,1,/a_/tJ..3 Cale. No. 0100N-CA-V0070 Rev. No._0_ 
j 

Project 100 Area Remediation Job No. 221 92 .Checked J.D. Ludowise ~ Date / J. ·). · t13 
-- I 

Subject Cleanup Verification Sampling of Overburden from the 116-N-1 Trench Sheet No. _,_1..;;o;.:..f..::;5 ___ _ 

1 

2 1. PU!llQSe 

3 
4 
5 
6 
7 
8 
9 

10 
1 

1 

12 
13 

14 
15 
16 
17 

18 
19 
20 
2 
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 

Calculate the coordinates of cleanup verificalion samples for the overburden stockpile associated with the 116-N-1 Trench per the 
requirements of the Sampling and Analysis Plan for the 100-NR• 1 Treatment, Storage, and Disposal Units During Remediation 

and Closeout (OOEIRL, 2000). 

2. Resutts ~umma!l£ 

Based on this Calculation, ten sample locations are iden1ified for lhe Shallow Zone (See Attachments). 

Contents 

Sheet No. TiUe Topi<:/Contents 
Cover Cover 

1 of 5 Calculation Sheet 1 Purpose, Aesuhs Summary, and Contents 

2of5 Calculation Sheet 2 Requirements, Given/Assumed Information, References, and Calculations 

3of s Calculation Sheet. 3 Calculations (Continued) 
4of 5 Calculation Sheet 4 Calculations (Continued), Figure 1. 

Sol 5 Calculation Sheet 5 Calcula.lions (Continued) 

Attachments 

Number of 
Sheets Attachments Topic/Contents 

1 Attachment A Sample Locations in Trench Space Coordinates 
1 Allachment B Sample Locations in Washington State Plane Coordinates 
1 Attachment C Map of Waste Sile With Sample Locations 

Calculation Sheet 1 
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Subject Cleanup Verification Sampling of Overburden from the 116-N-1 Trench Sheet No .... 2~o~f~5 ______ _ 

1 
2 3. Aeauirements 
3 Section 3.2.3.1 of the Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During 
4 Remediation and Closeout (DOE-AL 2000) requires tho fOllowing: 

5 • Use the number of sampling locations determined lrom previous variance caleulations (use worst case results). 

6 • Use randomly determined sample locations. 

7 
8 4. Given/Assumed Information 

9 

10 

1 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 
24 

5. 

Previous variance calculalions have determined that 10 samples are to be collected (0100N-CA-V0049). 

The coordinates of the comers of a rectangle that encloses the overburden stock pile (design rectangle): 

Washington State Plane 
Coordinates (melers) 

Easting Northing 

SE 571,782.34 149,764.14 

NE 571,782.34 149,907.29 

NW 571 ,624.78 149,907.29 

SW 571,624.78 149,764.14 

Field measurements should be accurate to within 1 meter. 

References 

Stewart, J ., 1991 , Calculus, 2 ed., Brooks/Cole Publishing Co .. Pacific Grove, Calnomia. 

25 

26 
27 

DOE ·AL. 2000, Sampling and Analysis Plan tor the 100-NR-1 Treatment, Storage, and Disposal Units During 
Remediation and Closeout, DOEIRL-2000-07, Rev. 1, U.S. Department or Energy, Richland Operations Office, 

Richland, Washington. 

28 
29 6. Calculations 

30 
31 

32 

33 

Coordinates of sampling locations can be calculated by using the procedure outlined in Section A. I of 

Appendix A of DOE-AL (2000): 

34 

35 
36 
37 

38 

39 

40 

41 

42 

43 
44 
45 

1. Generate a set ot coordinates (X,Y) using the following equations: 

X = X,..., + (X.,..,.-X.....rRND 

Y = Y..,, + (Y.,..-Y,,,.,)"RND 

(Eq. 1) 
(Eq. 2) 

where AND is the next unused random number between 0 and 1 in a sequence of random numbers (Attachment CJ. 

2. 11 (X,Y) is located outside the sample area, return to step 1 to generate another random coordinate; 

Otherwise go to step 3. 

._ _______________________________________________ __. 
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2 6. Calculalions (Continued) 

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 

3. Define (X;.Y,) using the following steps: 

a. Round X to lhe nearest unit that can be localed easily in the field; set this to X ,. 
b. Round Y to the nearest unit that can be located easily In the field; set this to Y ,. 

4. Continue lo generate lhe next random coordinate (X., Y j . 

The sampling coordinates are calculated w ith respect to a stockpile coordinate system described as follows: 

• Tho origin of tho stockpile coordinates Is established as the north eastern most corner of the 

design rectangle at Washington State Plane Coordinates E571782.34, N149907.29 

• The X•axis parallels the long axis of the design rectangle 

• The Y-axis parallels the short axis of the design rectangle 

The design rectangle for the overburden stockpile associated with 116•N• 1 is shown on Figure 1. 

The stockpile space coordinates of the 4 comers of 1he design rectangle are calculated from the Washington State Plane 

Coordinates using the Pythagorean Theorem. Results are shown In Table 1. 

Table t . Coordinates of desicn rectangle 

Washington State Plane Stock Pile Space 
Coordinates (meters) Coordinates (meters) 

Easting Northing X Y 
57t ,782.34 149,764.14 0.00 143, 15 

571,782.34 149,907.29 0.00 0,00 
571 ,624.78 149,907.29 157.56 0.00 
571 ,624.78 149,764.14 1 57.56 143.15 

The minimum and maximum X values are: 
x_ o.oo 
x,_ 157.56 

The minimum and maximum Y values aro: 

v.,., 0.00 
143.15 

39.__ _____________________________________________ __, 
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2 6. Calculation~ (Continu~l, 

3 
4 
5 
6 
7 
8 

9 

0 

1 

2 
3 

4 
5 

6 
7 
8 

1 
20 
2 

2 
2 
2 
2 
2 
2 
2 

2 

30 
3 
3 

3 

3 

3 

3 

3 

38 

3 

9 

1 

2 

3 
4 

5 
6 
7 
6 

9 
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FIGURE 1. 116-N-1 Overburden 
Stockpile 
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~ 6. Calculations {Continued}. A 
1
~1-"~v 

4 The coordinates in Attachment I need to be converted to Washington State Plane Coordinates. This conversion is 
s normally accomplished by rotating the X· Y axes Into the Washington State Plane Coordinates. In this case 
6 the site lies directly on the Northing/Easting grid lines and requires no rotation. Tho formulas and discussion are 

7 maintained in the body of the calculation for continuity with previous calculations. 

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 

If x and y are the Easting and Northing values. respectively, and X and Y are the stockpile space coordinates. then 

the formulas for conversion are provided in Appendix E of Stewart ( 1991 ): 
x = X cos(u) • Y sin(a) 

y = X sin(o) .. y COS(U) 

where u is the angle ol rotation as shown in Figure 1. 

o is calculated from the formula: 

a = arctan [(Y2·~,)l(x,,•x,)J 

(Eq. 3) 
(Eq. 4) 

Using the coordinates of the northeast and northwest corners of the design reelangle, 

o = arctan [(y~·y1)/(x,,·x1)) 

= arctan [(149,907.29 -149.907.29) I (571 ,624.78 • 571 ,782.34)) 

0.00 radians or 0.00 degrees 

Because the origin of the stockpile coordinate system and the Washington State Plano Coordinate system are not the 

same point. equations 3 and 4 need to be adjusted by this difference; 

x = X. + X cos(a) • Y sin(a) (Eq. 5) 

y =YO+ X sin(a) + Y cos(a) (Eq. 6) 
where Xo and YO are the Washington State Plane Coordinates of tho origin of the stockpile space coordinate 
system, 571,782.34 and 149,907.29 meters, respectively. The resutts, using equations 5 and 6 are shewn in Anachment B. 

471... ________ _ __________ __________________________ _. 
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Rev.: 0 
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Date: ,.l . l -1'3 

Sheet No.: 1 of 1 

The values for X, and Y, are calculated using Equations 1 and 2. The Microsoft Excel (R) RANDO function was 
used to calculate values 1or RNO. 

Stockpile Space 
Coordinates, Rounded to 

Random Number = RAND() the Nearesl Meter 

Sample For calculating X For Calculating Y 
No. Coordinate Coordinate X y 

1 0.1070 0.6605 17 95 
2 0.9996 0 .0540 158 8 
3 0.8631 0.6291 136 90 
4 0.4467 0 .5462 70 78 
5 0.3688 0.9244 58 132 
6 0.5354 0.8499 84 122 
7 0.2760 0.7177 43 103 
8 0.2523 0.•338 40 62 
9 0.2026 0.7797 32 112 
10 0.7284 0.4136 115 59 
11 0.8314 0.9301 131 133 
12 0.4757 0.5627 75 81 
13 0.1515 0.0789 24 11 
14 0.1370 0.9755 22 140 
15 0.4646 0.0992 73 14 
16 0.7149 0.8644 113 124 
17 0.2601 0 .0702 41 10 
18 0.7348 0.9665 116 138 
19 0.4483 0.6859 71 98 
20 0.0657 0.8856 10 127 
21 0.0780 0.8162 12 117 
22 0.7082 0.7344 112 105 
23 0.0590 0.4980 9 71 
24 0.1572 0.0330 25 5 
25 0.8285 0.7446 131 107 
26 0.0093 0.8495 1 122 
27 0.5623 0.6499 89 93 
28 0.2333 0.3289 37 47 
29 0.9556 0.0326 151 5 
30 0.1120 0.6309 18 90 
31 0.5151 0.1941 81 28 
32 0.8160 0.2516 129 36 
33 0.5226 0.7233 82 104 
34 0.2689 0.6244 42 89 
35 0.8697 0.3895 137 56 
36 0.5632 0.1347 89 19 
37 0.8589 0.1854 135 27 
38 0.3009 0.4522 47 65 
39 0.1780 0.2668 28 38 
40 0.1967 0.7019 31 100 
41 0.8699 0.7456 137 107 
42 0.8121 0.4038 128 58 
43 0.1881 0.9605 30 137 
44 0.4046 0.4311 64 62 
45 0.4107 0 .2917 65 42 
46 0.3572 0 .8095 56 116 
47 0.7777 0.7146 123 102 
48 0.5874 0.7073 93 101 
49 0.2809 0.9415 44 135 
50 0.0 138 0.3259 2 47 
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Date: l~'-113 
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The lollowing table represents lhe first 10 sample location, for the Oveiburoen Stockpile as shown 
on Attachmerit C. 

Overb,m!on Stockpl~ 

Sample No. Trench Space 
from Coordinates, Rounded 10 Washington State Plane Rounded Washington 

Sample No. Attachment A the Nearest MOier Coordinates Slate Plane Coordinates 

X y Easting No<thina Eastina Northing 
08-01 4 70 78 571 ,712.34 149,829.29 571,712 149,829 
08·02 5 58 132 571 ,724.34 149,ns.29 571,724 149,TTS 
08-03 6 84 122 571,696.34 149,785.29 571,698 149,785 
08-04 7 43 103 571 ,739.34 149,804.29 571,739 149,804 
08-05 8 40 62 571 ,742.34 149,845.29 571,742 149,845 
OB-06 10 115 59 571 ,667.34 149,848.29 571,667 149,848 
08-07 12 75 81 571,707.34 149,826.29 571,707 149,826 
08-08 19 71 98 571 ,711 .34 149,809.29 571,711 149,809 
08--09 22 11 2 105 571 ,670.34 149,802.29 571 ,670 149,802 
OB-10 25 131 107 571 ,651 .34 149,800.29 571 ,651 149,800 
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Originator: S. W. Clark Date: ; Cale. No. : I00N-CA-V0079 
Project: 100-NR-1 Remedial Action Job No: 2 92 Checked: J. E. Thomson .,..:;;;_ 

1 PURPOSE: 
2 
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3 Calculate the predicted soil and groundwater concentrations, dose, and risk contributions from 
4 radionuclide contaminants in shallow zone and deep zone soil at the location of a land bridge 
5 proposed to cross the 116-N-1 remediation site. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) Cleanup verification data from 116-N-l Trench Landbridge Cleanup Verification 95% 

10 UCL Calculation, Calculation No. 0100N-CA-V0078, Rev. 0, Bechtel Hanford, Inc., 
11 Richland, Washington. 
12 2) Remedial Design Report/Remedial Action Work Plan for the 100-NR-l Trealment, Storage, 
13 and Disposal Units (RDR/RA WP), DOE/RL-2000-16, Rev. I , U.S. Department of Energy, 
14 Rkhland Operations Office, Richland, WA. 
15 3) Radioactive and nonradioactive contaminants of concern from the /00-NR- I Treatment, 
16 Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan 
17 (100-NR-l SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland 
18 Operations Office, Richland, Washington. For the purpose of these RESRAD calculations, 
19 the radioactive contaminants of concern (COCs) are americium-241, cesium-I 37, cobalt-60, 
20 europium-154, europium-155, tritium, nickel-63, plutonium-239/240, and strontium-90. 
21 The nonradionuclide contaminants of concern are nitrate, total chromium, hexavalent 
22 chromium, and mercury. Concentrations of all nomadionuclide contaminants are below the 
23 remedial action goals per the RDR/RA WP and they are not considered further. 
24 4) RESidual RADioactivity (RESRAD) computer code, version 6.22, to calculate compliance 
25 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
26 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
27 5) 116-N-J RESRAD Evaluation of Groundwater Protection, Cale. No. I00N-CA-V0066, 
28 January, 2003, Bechtel Hanford, Inc., Richland, Washington. 
29 
30 SOLUTION: 
31 
32 I) RESRAD runs were performed for the residual contamination in shallow zone and deep 
33 zone at the site of the land bridge proposed to cross the 116-N-l Trench. Table I shows the 
34 elevations (NGVD88) and dimensions of the relevant soil horizons. The ground surface 
35 elevation for excavation backfi!I is 140.0 m. The average groundwater elevation beneath 
36 the site is 117.5 m. The average elevation of the excavation floor is 135.4 m. Attachment 
37 l shows the dimensions of each soil horizon and the contaminant pathways considered for 
38 dose, risk, and groundwater protection. Input factors for the RESRAD run are shown in the 
39 "Summary" section of the RESRAD "Part I: Mixture Sums and Single Radionuclide 
40 Guidelines" printouts in the Attachments to this Calculation Summary. 
41 
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1 2) The year where the peak dose (or concentration) occurs in the groundwater from each 
2 individual COC was examined by a preliminary RESRAD modeling run. This year was 
3 then added for all horizons for the final RESRAD runs. For the groundwater (well water) 
4 the peak years were year 7.6 for cobalt-60, year 42 for cesium-137 and strontium-90, and 
5 year 137 for nickel-63. The 7.6, 42, and 137-year time periods were included in all of the 
6 RESRAD runs. Year 14 was also added, corresponding to 2018, the date of the 30-year 
7 site cleanup schedule of the Hanford Federal Facility Agreement and Consent Order. 
8 

Table l. Waste Site Dimensions for RESRAD Modeling 

9 
10 

Parameter 

Cover Depth 

Area of Contaminated Zone (CZ) 

Length Parallel to Aquifer Flow 

Elevation: Surface 

Elevation: Bottom of Excavation 

Elevation: Groundwater 

Thickness: Contaminated Zone 

Thickness: Unsaturated Zone 

11 METHODOLOGY: 
12 

Units ShaUow Zone Deep Zone Comments 

Contaminated Zone Dimensions 

m 0 4.6 
ml 12,400 12,400 

m 120 120 Based on Site Dimensions 

Elevations o/Vadose Zone Horizons 

m 140.0 140.0 NAVD88 

m 135 .4 135.4 NAVD88 

m 117.5 117.5 NAVD88 

m 4.6 10.l 

m 17.9 7.8 Cale. No. I 00N-CA-V0066 

13 1) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities were 
14 calculated from the combined Pu-239/240 results reported. The calculations were 
15 performed in accordance with calculation briefNo. 0100B-CA-V0013. The relative 
16 activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification 
17 value for Pu-239/240 by 0.807 and 0.193, respectively. Table 2 shows the results from this 
18 calculation. 
19 

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities 
Source of Pu-239/240 Activity Pu-239, (pCi/g) Pu-240, (pCi/g) 

Radionuclide Data (pCi/g) (0.807 multiplier) ( 0.193 multiplier) 

Shallow Zone 0.072 U 0.058 U 0.014 U 

Deep Zone 700 564.9 135.1 

20 
21 2) Runs of RES RAD Version 6.22 were completed for the shallow and deep zones using the 
22 radionuclide concentrations shown in Table 3. RESRAD numerical output reports for 
23 dose, risk, and concentration for the shallow and deep zones are presented in the 
24 Attachments to this Calculation Summary. 
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Table 3. 116-N-1 Shallow and Deep Zone Radionuclide Soil Concentrations 

Radionuclide COCs Shallow Z-0ne Radionuclide Deep Zone Radionuclide 
Soil Activity, pCi/g Soil Activity, pCi/g 

Arn-241 1.2&01 u• 6.29E 02 

Co-60 2.IE-01 9.6500E+04 

Cs-137 5.9E-01 9.460E+03 

Eu-154 7.9E-02 u• 9.28E+OI 

Eu-155 6.2E-02 u• 2. IE+0I u• 
H-3 (tritium) 8.E-02 u• -3 .66E+OO U b 

Ni-63 1.54E-0I u• 2.370E+03 

Pu-239 5.8E-02 u• 5.65E+02 

Pu-240 l .4E-02 U' l.35E+02 

Sr-90 l.9E-01 2. l50E+03 
• U ~ undetected. Value was not input into RESRAD because the radionuclide was undetected in soil samples. 

b Rf:SRA.D does not accept negative values. When results are ncga1ivc. zero is used as lhe input value. 

4 RESULTS: 
5 
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6 I) Radionuclide "All Pathways" Dose Rate: The "all pathways" (maximum) dose rates are 
7 shown in Table 4. The maximum dose rate of 4.39 mrem/yr from the combined shallow 
8 zone and deep zone occurs at year zero (2004). 
9 

10 
11 

VadoseZone 
Horizon 

ShallolV Zone 

Deep Zone 

Total 

0 

4.39E+OO 

2.9'2E- 19 

439E+00 

Table 4. All Pathways Dose Rate (mrem/yr) 

"All Pathways" Dose Contributions in mrem/yr at Each Time Slice (yr) 

I 3 7.6 14 42 100 137 300 1000 

4.09E+OO 3.57E+-00 2.73E+OO 2.0JE+OO 8.911~0I 2.23E-0l 9.31E-02 2.04E-03 4.3IE-07 

2.59E-l9 2.04E-19 1.18£-19 547E-20 l.92E-21 4.54E-24 .1.88£-24 4.36£-25 l .25E-27 

4.09E+OO 3.57E+OO 2.73£+00 2 03E+OO 8.9\E-01 2.23£-01 9 31E-02 2.04E-03 4.31E-07 

12 2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown 
13 on Table 5. The maximum risk (4.72 x 10'5) occurs at year zero (2004). 
14 

Table 5. Radionuclide Excess Cancer Risk 

VadoseZone Excess Cancer Risk at Each Time Slice (yr) 
Horiwn 0 l 3 7.6 14 42 100 137 300 l000 

Shallow Zone 4.72£-05 4.50£-05 4. I0E-05 3.41£-05 2.75E-05 1.33£-05 3.36£-06 1.41E-06 3.33£-08 1.91£-11 

Deep Zone 1.82£-24 l .62E-24 1.27£-24 7.34£-25 3.41E-25 1.21£-26 5.41£-29 3.65£-29 0 0 

Total 4.72£-05 4.50£-05 4. I0E-05 3.41£-05 2.75£-05 1.33£-05 3.36E-06 1.41£-06 3.33E-08 l.91E-II 
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3 3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater 
4 due to shallow zone and deep zone soil concentrations were calculated by the RESRAD 
5 model and summarized in Table 6. None of the radionuclide contaminants of concern were 
6 calculated to reach groundwater in the 1,000 years of the RES RAD modeling runs. 
7 Therefore there is no need to do a comparison to drinking water standards (MCL) 
8 calculation brief for the 116-N-1 Trench Landbridge. 
9 

Table 6. RESRAD Calculated Groundwater (Well Water) Concentrations. 

10 
11 

Radio-
nuclide 
Am-241 

Co-60 

Cs- 137 

Eu-154 

Eu- lSS 

H-3 

Ni-63 

Pu-239 
P'u-240 

Sr-90 

0 I 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 CONCLUSIONS: 
13 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Groundwater Concentration in pCi/L at Each Time Slice {yr) 
) 7,6 14 42 100 137 300 1000 

0 0 0 0 0 0 0 0 

0 0 0 0 l 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

RAG 
pCi/L 

l.2 

100 

60 

60 

600 

20,000 

50 

1.6 

1.2 

8 

14 • The "all pathways'' (maximwn) dose rates are shown in Table 4. The combined maximum 
15 all-pathways dose rate for the shallow and deep zones is 4.39 mrem/yr which occurs at year 
16 zero (2004 ). 
17 
18 • The dominant pathway for the dose rate is direct external exposure. 
19 
20 • The primary radionuclide contributing to the direct exposure pathway is coball-60. 
21 
22 • None of tbe site COCs are projected to exceed remedial action goals (RAGs). 
23 
24 • 'D1e radionuclide excess lifetime cancer risk results are shown in Table 5. The maximum 
25 combined shallow and deep zone excess lifetime cancer risk (4.72 x 10-5) occurs at year 
26 zero (2004). 
27 
28 • None of the radionuclide contaminants of concern are predicted to reach groundwater in the 
29 1,000 years of the RESRAD model run. Therefore there is no need to do a comparison to 
30 drinking water standards (MCL) calculation brief for the 116-N- l Trench Landbridge. 
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3 ATTACHMENTS: 
4 
5 I. Graphic showing 116-N-l Vadose Zone Model (I page) 
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6 2. RESRAD Output: 116-N-l Evaluation of Shallow Zone for Backfill; Part I: Mixture Sums 
7 and Single Radionuclide Guidelines (25 pages) 
8 3. RESRAD Output: 116-N-1 Evaluation of Shallow Zone for Backfill; Part III: Intake 
9 Quantities and Health Risk Factors (44 pages) 

IO 4. RES RAD Output: 116-N-l Evaluation of Shallow Zone for Backfill; Part IV: 
11 Concentration of Radionuclides (21 pages) 
12 5. RESRAD Output: I 16-N-l Evaluation of Deep Zone for Backfill; Part I: Mixture Sums and 
13 Single Radionuclide Guidelines (28 pages) 
14 6. RESRAD Output: 116-N-1 Evaluation of Deep Zone for Backfill; Part III: Intake 
15 Quantities and Health Risk Factors (44 pages) 
16 7. RESRAD Output: 116-N-l Evaluation of Deep Zone for Backfill; Part IV: Concentration 
17 of Radionuclides (21 pages) 
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RESRAD 
Runs 

Run 
#1 (Rad) 

116-N-1 Trench Cleanup Verification Model 

Vadose Zone Components 

Shallow Zone 

(Thickness= 4.6 m (15 ft]) 

I (Ground Surface @ 
EL.140.0 m [N.AVD88]) 

• Extema.l Gamma 
• Inhalation 
• Plant Ingestion 
• Meat Ingestion 

Vadose Zone Contribution to 
Dose and Risk 

• Aquatic Foods 
Ingestion 

• Soil Ingest ion 
• MIik Ingestion 

t------------------·r------
Run 

- #2 (Rad) 
Deep Zone 

(Thickness = 10.1 m (33.1 ft]) 

1---- --------------~----
Vadose Zone Layer C 
Beneath the Deep Zone 
(Thickness = 7.8 m (25.6 ft]) 

(Groundwater Table @ 
El. 117.5 [NAVD88)) 

Vadose Zone Contribution to 
Groundwater Contamination 

-

E0-412016 

"TI :::0 () 
0 (D < -, < ..., • . ,v 
-o ON 
-0 0 
-, 0 
0 O> < I 
0) 0 
- 0 

0 
0 
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