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Originator: J. M. Capron 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): _10_0_-F_R_-_l _____ _ 

Waste Site Code: 100-F-26:12 

Type of Reclassification Action: 

Closed Out D Interim Closed Out 181 No Action D 
RCRA Postclosure D Rejected D Consolidated D 

0077589 

Control Number: 2007-034 · 

This form documents·agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed 
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit, 
if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste 
management units will occur at a future date. 

Description of current waste site condition: 

The I 00-F-26: 12 waste site was an approximately 308-m (I ,011-ft)-long, 1.8-m (72-in.)-diameter east-west~trending reinforced 
concrete pipe_ that joined the North Process Sewer Pipelines (1 00-F-26: I) and the South Process Pipelines (1 00-F-26:4) with the 
1.8-m (72-in.) reactor cooling water effluent pipeline ( I 00-F- I 9). Remediation and verification sampling of this site have been 
performed in accordance with remedial action objectives and goals established by the Interim Action Record of Decision for the 
J00~BC-1, JO0-BC-2, JOO DR-I, JOO-DR-2, JOO-FR-I , 100-FR-2, JOO-HR-I, 100-HR-2, JOO-KR-I, 100-KR-2, JOO-IU-2, 
100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), 
U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected action involved: (1) evaluating the site 
using available process information, (2) remediating the site, (3) demonstrating through verification sampling that cleanup goals 
have been achieved, and (4) proposing the site for reclassification to Interim Closed Out. · 

Basis for reclassification: 

In accordance with this evaluation, the verification sampling results support a reclassification of this site to Interim Closed Out. 
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Remaining Sites ROD. The results of verification sampling show that residual contaminant concentrations do not preclude any 
future uses ( as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 
4.6 m [15 ft] deep). The results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep-zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the 
Remaining Sites Verification Package for the 1 O0-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline (attached). 

Waste Site Controls: 
Engineered Controls: Yes D No ~ Institutional Controls: Yes D No ~ O&M requirements: Yes O No ~ 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 
TSD Closure Letter, or other relevant documents. 

S. L. Charboneau 
DOE Federal Project Director (printed) 

NIA 
Ecology Project Manager (printed) 

R. A. Lobos 
EPA Pro · ect Mana er rinted 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 100-F-26:12, 
1.8-M (72-IN.) MAIN PROCESS SEWER PIPELINE 

EXECUTIVE SUMMARY 

Rev. 0 

The 100-F-26 site includes the underground process and sanitary sewer pipelines associated with the 
100-F Area pre-reactor cooling water treatment facilities. For the confirmatory sampling effort, the 
100-F-26 site was divided into 16 subsites based on the intended use of the pipe (e.g., sanitary sewer or 
process water), expected sources of contamination, and potential remedial actions. The 100-F-26:12 
underground pipeline subsite consists of an approximately 308-m (1 ,011-ft)-long, 1.8 m (72 in.) east­
west-trending reinforced concrete pipe that joined the North Process Sewer Pipelines (100-F-26: 1) and 
the South Process Pipelines (100-F-26:4) with the 1.8-m (72-in.) reactor cooling water effluent pipeline 
(100-F-19). 

Radiological field measurements and staining discovered during excavation of the 1 00-F-19 pipeline in 
August 2001 indicated that contamination was present within the 100-F-26: 12 sewer pipe and its 
surrounding soils . The site was referred to remedial action without requiring any additional 
confirmatory sampling (Feist 2004). 

Remediation of the 100-F-26:12 waste site was performed from January 11 through'October 4, 2007. 
The site was excavated between 4.0 m (13 ft) and 6.0 m (20 ft) below grade, resulting in approximately 
2,900 bank cubic meters (BCM) (3,800 bank cubic yards [BCY]) of material disposed of at the 
Environmental Restoration Disposal Facility. Approximately 23,340 BCM (30,530 BCY) of overburden 
soil was removed and stockpiled for use as clean backfill. 

Verification sampling for the 100-F-26:12 pipeline site was performed between September and October 
2007 (WCH 2007a, 2007b) to collect data to determine if the remedial action goals (RAGs) had been 
met. A total of 30 samples were collected (8 from the excavation plus 1 duplicate, 12 from the 
overburden stockpile plus 1 duplicate and 8 from below-cleanup-level stockpiles). The samples were 
analyzed by gamma energy analysis, and for gross alpha, gross beta, carbon-14, tritium, nickel-63, 
strontium-90, inductively coupled plasma metals, mercury, and hexavalent chromium in accordance 
with the verification work instruction. A summary of the cleanup evaluation for the soil results against 
the applicable criteria is presented in Table ES-1. The results of the verification sampling are used to 
make reclassification decisions for the 100-F-26: 12 waste site in accordance with the Tri-Party 
Agreement Handbook Management Procedures, TPA-MP-14 (DOE-RL 2007) procedure. 

In accordance with this evaluation, the verification sampling results support a reclassification of this site 
to Interim Closed Out. The current site conditions achieve the remedial action objectives and the 
corresponding remedial action goals established in the Remedial Design Report/Remedial Action Work 
Plan for the JOO Area (DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-J, 
100-BC-2, 100-DR-l, 100-DR-2, 100-FR-l, 100-FR-2, 100-HR-l, 100-HR-2, 100-KR-l, 100-KR-2, 
100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999). The results of verification sampling show that residual 
contaminant concentrations do not preclude any future uses (as bounded by the rural-residential 
scenario) and allow for unrestricted use of shallow-zone soils (i.e. , surface to 4.6 m [15 ft] deep). The 
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results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep-zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 

A comparison against ecological risk screening levels has been made for the site contaminants of 
potential concern and other constituents. Screening levels were not exceeded for the site constituents, 
with the exception of antimony, boron, manganese, selenium, and vanadium. Exceedance of screening 
values does not necessarily indicate the existence of risk to ecological receptors. It is believed that the 
presence of these constituents does not pose a risk to ecological receptors because concentrations of 
antimony, manganese, and vanadium are below site background levels; selenium is within the range of 
background levels; and boron concentrations are consistent with those seen elsewhere at the Hanford 
Site (no established background value is available for boron). A more complete quantitative ecological 
risk assessment will be presented in the baseline risk assessment for the river corridor portion of the 
Hanford Site and will be used to support the final closeout decision for this site. 

Table ES-1. Summary of Remedial Action Goals for the 100-F-26:12 Waste Site. (2 Pages) 

Remedial 
Regulatory 

Remedial Action Goals Results 
Action 

Requirement Objectives 
Attained? 

Direct Exposure Attain 15 mrem/yr dose rate above The maximum all pathways dose rate calculated 
Yes 

Radionuclides background over 1,000 years. by RESRAD is 9.14 mrem/yr over 1,000 years. 

Direct Exposure 
Attain individual COC/COPC RAGs. 

All individual COC/COPC concentrations are 
Yes 

Nonradionuclides below the direct exposure criteria. 

Attain a hazard quotient of < l for all 
All individual hazard quotients are <l. 

individual noncarcinogens. 

Attain a cumulative hazard quotient The cumulative hazard quotient ( 1.1 x 10-2
) is 

Risk Requirements of <1 for noncarcinogens. <l. 
Yes 

Nonradionuclides Attain an excess cancer risk of The total excess cancer risk for hexavalent 
<1 x 10-6 for individual carcinogens. chromium (6.7 x 10-\ the only nonradionuclide 
Attain a total excess cancer risk of carcinogen detected above background levels, is 

< 1 x 10-5 for carcinogens. <1 X 10-5. 

The only radionuclide COC/COPC predicted to 
Groundwater/River Attain single COC/COPC reach groundwater is tritium at a predicted peak 
Protection - groundwater and river protection concentration of 14,400 pCi/L which is less than 
Radionuclides RAGs. the MCL of 20,000 pCi/L. Groundwater and 

river RAGs are therefore attained. 

Because only tritium was predicted to reach 
Attain national primary drinking groundwater, it was not necessary to perform the ·Yes 
water regulations :a 4 mrem/yr calculation of cumulative organ specific dose via 
(beta/gamma) dose rate to target the groundwater (and river) pathway to 
receptor/organs. determine that the 4 mrem/yr drinking water dose 

limitation was met. 

Meet drinking water standards for 
alpha emitters: the more stringent of 

There are no alpha-emitting radionuclide 
15 pCi/L MCL or 1125th of the 

COC/COPCs. 
derived concentration guide from 
DOE Order 5400.5 .b 

RSVP for the 100-F-26:12, 1. 8-m (72-in.) Main Process Sewer Pipeline ES-2 
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Table ES-1. Summary of Remedial Action Goals for the 100-F-26:12 Waste Site. (2 Pages) 

Regulatory 
Remedial Action Goals Results 

Requirement 

Uranium was not identified as a COC/COPC for 
Meet total uranium standard of verification sampling, U-235 and U-238 were not 
21.2 pCi/L.c detected in samples analyzed by gamma energy 

analysis . 

Residual concentrations of lead and selenium 
exceeded the soil RAG for the protection of 
groundwater and/or the Columbia River. 

Groundwater/River Attain individual nonradionuclide 
However, it is predicted that these constituents 

Protection - groundwater and river cleanup 
will not migrate to groundwater (and thus the 
Columbia River) at concentrations exceeding 

Nonradionuclides requirements. groundwater or river criteria within 1,000 years . ct 

Therefore, residual concentrations achieve the 
remedial action objectives for groundwater and 
river protection. 

a "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141 ). 
b Radiation Protection of the Public and Environment (DOE Order 5400.5). 

Remedial 
Action 

Objectives 
Attained? 

NIA 

Yes 

c 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 2001a). 

d Based on the JOO Area Analogous Sites RESRAD Calculations (BHI 2005), these constituents are not predicted to migrate more than 
3 m ( 10 ft) vertical ly in 1,000 years (based on the lowest soil-partitioning coefficient distribution [lead] of 30 mIJg). The vadose zone 
underlying the remediation footprint is approximately 5.5 m ( 18 ft) thick. 

COC = contaminant of concern RAG = remedial action goal 
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose assessment model) 
MCL = maximum contaminant level 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline ES-3 



Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

REMAINING SITES VERIFICATION PACKAGE FOR THE 100-F-26:12, 
1.8-M (72-IN.) MAIN PROCESS SEWER PIPELINE 

STATEMENT OF PROTECTIVENESS 

The 100-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline subsite sample results demonstrate that 
the site achieves the remedial action objectives and remedial action goals (RAGs) established in the 
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP) (DOE-RL 2005b) 
and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-l, 100-DR-2, 
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 
Operable Units (commonly called the Remaining Sites Record of Decision [ROD]) (EPA 1999). These 
results show that residual soil concentrations support future land uses that can be represented ( or 
bounded) by a rural-residential scenario. The results also demonstrate that residual contaminant 
concentrations support unrestricted future use of shallow-zone soil (i.e., surface to 4.6 m [15 ft]) and that 
contaminant levels remaining in the soil are protective of groundwater and the Columbia River. Site 
contamination did not extend into the deep-zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone are not required. 

A comparison against ecological risk screening levels has been made for the site contaminants of 
concern (COCs), contaminants of potential concern (COPCs), and other constituents. Screening levels 
were not exceeded for the site constituents, with the exception of antimony, boron, manganese, 
selenium, and vanadium. Exceedance of screening values does not necessarily indicate the existence of 
risk to ecological receptors. It is believed that the presence of these constituents does not pose a risk to 
ecological receptors because concentrations of antimony, manganese, and vanadium are below site 
background levels; selenium concentrations are within the range of background levels; and boron 
concentrations are consistent with those seen elsewhere at the Hanford Site (no established background 
value is available for boron). A more complete quantitative ecological risk assessment will be presented 
in the baseline risk assessment for the river corridor portion of the Hanford Site and will be used to 
support the final closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

Th~ 100-F-26 site includes the underground process and sanitary sewer pipelines associated with the 
100-F Area reactor cooling water treatment facilities. For the confirmatory sampling effort, the 
100-F-26 site was divided into 16 subsites based on the intended use of the pipe (e.g., sanitary sewer or 
process water), expected sources of contamination, and potential remedial actions. The 16 subsites are 
as follows: 

• 100-F-26:1 

• 100-F-26:2 

• 100-F-26:3 

• 100-F-26:4 

• 100-F-26:5 

• 100-F-26:6 

North process sewer collection pipelines 
Process water pipelines to the aquatic biology and strontium gardens 
184-F Powerhouse pipelines 
South process pipelines 
190-F bypass pipelines 
190-F Reservoir pipelines 

RSVP for the 100-F-26:12, 1. 8-m (72-in.) Main Process Sewer Pipeline 1 



Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

• 100-F-26:7 

• 100-F-26:8 

• 100-F-26:9 

• 100-F-26: 10 

• 100-F-26: 11 

• 100-F-26:12 

• 100-F-26: 13 

• 100-F-26: 14 

• 100-F-26:15 

• 100-F-26: 16 

Sodium dichromate and sodium silicate pipelines 
1607-Fl sanitary sewer pipelines 
1607-F2 sanitary sewer pipelines 
1607-F3 sanitary sewer pipelines 
1607-F4 sanitary sewer pipelines 
1.8-m (72-in.) main process sewer pipeline 
108-F drain pipelines 
116-F-5 influent pipelines 
Miscellaneous pipelines associated with the 1608-F sump 
Reactor cooling water pipelines . 

This remaining sites verification package only addresses areas within the 100-F-26: 12 subsite (1.8-m 
[72-in.] Main Process Sewer Pipeline). The 100-F-26:12 pipeline subsite consists of an approximately 
308-m (1,011 -ft)-long, 1.8-m (72-in.) diameter east-west-trending reinforced concrete pipe (Figure 1). 
The 100-F-26:12 pipeline was the collection main for the pre-reactor process sewers (100-F-26:1 and 
100-F-26:4), discharging to a cooling water effluent pipeline (100-F-19:1), which ultimately discharged 
to the Columbia River via the 116-F-8, 1904-F Outfall. The pipeline runs between the coal storage and 
the 184-F Powerhouse (Figure 3), crossing under the coal conveyor. The 184-F Powerhouse Piping 
(100-F-26:3) joined the 100-F-26: 12 pipeline to the west of the 184-F Powerhouse. 

The 100-F-26: 12 pipeline subsite was referred to remedial action after evidence of radioactive and 
chemical contamination was encountered in August 2001 while excavating the 100-F-19 pipeline site. 
Radiological field measurements and staining indicated that contamination was present within the 
100-F-26: 12 sewer pipe and surrounding soils . The contamination of the pipeline and surrounding soils · 
may be associated with backflow material from the 100-F-19 sewer main (Feist 2004). As a result, the 
pipeline may have received flow originating from any of the process waste streams in the 100-F Area 
that eventually discharged to the outfall. 

The largest contributor to the effluent waste stream was the 105-F Reactor Building. A continuous 
supply of high-quality cooling water was essential to reactor operations to prevent damage to the reactor 
core from excess heat generated by the fission reactions. While the water was in the reactor, it absorbed 
thermal energy from the nuclear process and became contaminated with radioactive isotopes. The 
resulting reactor cooling water effluent contained radioactive species from the reactor and chemical 
contaminants added to treat the raw water before use. 

Many of the facilities in the 100-F Area were part of this cooling water system. The 181-F River Pump 
House drew water from the Columbia River and pumped it to other facilities where it was extensively 
treated before passing through the 105-F Reactor. Treatment of the water included settling, chemical 
treatment, filtering, and pH management. 

RSVP f or the JO0-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline 2 
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Figure 1. 100-F-26:12 Overall Site Location Map. 
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Figure 2. 100-F-26:12 Pipeline Site Plan. 
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Figure 3. 184-F Powerhouse and Coal Storage (July S, 1949). 

Other facilities that contributed to the flow in the process sewer pipeline were those described below: 

• The 182-F Reservoir and purnphouse operated between 1945 and 1965 and provided raw water for 
emergency reactor cooling as well as raw export water for the 100-200 Area inter-tie system. No 
organic or inorganic contaminants are associated with this site. Low-level radioactive waste may be 
associated with the site (BHI 2001 b ). 

• The 183-F Filter Plant (water treatment facility) operated between 1945 and 1965 was designed to 
treat raw river water before it entered the reactor. The facility included the Head House, 
Flocculation and Sedimentation Basins, Filter Building, and Clearwells and Pump House. 
Aluminum sulfate, hydrated calcium oxide, sulfuric acid, and chlorine were added to the water as 
treatment chemicals. Beginning in 1970, the clearwells was used for the disposal of demolition 
debris that is believed to contain asbestos and possibly low-level radioactively contaminated debris 
(BHI 2001b, WHC 1993). 

• The 184-F Powerhouse, which operated between 1945 and 1965, was located to the northeast of the 
105-F Reactor Building. This coal-fired facility was designed to supply power to steam turbine 
pumps as a secondary reactor coolant system. Sodium sulfate, trisodium phosphate, and chromates 
were used at this facility as boiler water treatment chemicals (BHI 2001b). 

• The 190-F Pumphouse, located to the north of the 105-F Reactor Building, housed cooling water 
tanks and pumps associated with the 105-F Reactor operations. The tanks, pumps, and related 
piping systems at the 190-F Pumphouse were operated upstream of the reactor and likely contained 
only nonradioactive reactor process water. Water treatment chemicals used or stored in and near the 
building included alum, sulfuric acid, chlorine, and sodium dichromate (BHI 2001b, WHC 1993). 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 5 
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• The 108-F Building was used as a reactor laboratory between 1945 and 1950 and then as a biological 
laboratory between 1950 and 1976. While serving as a reactor laboratory, large quantities of sodium 
dichromate, sodium silicate, oxalic acid, lime, and sulfuric acid were used or stored in the facility. 
While used as a biological laboratory, the facility was used to study the effects of radiation on plants 
and animals. Chemicals from this facility were drained to the sewers, sumps, and french drains that 
connected to the process sewer pipeline (BHI 2001b, WHC 1993). 

• The 1717-F combined shops included a machine shop, c_arpenter shop, pipe shop, sheet metal shop, 
electrical shop, forge shop, tool room, six _offices, and a restroom. Additionally, oils, paints, and 
solvents were stored or used in this facility (BHI 2001b). 

CONFIRMATORY SAMPLING ACTIVITIES 

Radiological field measurements and staining discovered during excavation of the 100-F-19 pipeline in 
August 2001 indicated that contamination was present within the 100-F-26: 12 sewer pipe and 
surrounding soils . The site was referred to remedial action without requiring additional confirmatory 
sampling (Feist 2004). 

REMEDIAL ACTION SUMMARY 

Remediation of the 100-F-26: 12 pipeline site was performed from January 11 through October 4, 2007. 
The site was excavated between 4.0 m (13 ft) and 6.0 m (20 ft) below grade, resulting in approximately 
2,900 bank cubic meters (BCM) (3,800 bank cubic yards [BCY]) of material disposed of at the 
Environmental Restoration Disposal Facility, including removal of approximately 308 m (1,011 ft) of 
pipeline. Approximately 23 ,340 BCM (30,530 BCY) of overburden was removed and stockpiled for use 
as clean backfill. Overburden (in this context) refers to soil that was above the elevation of the pipeline 
and was excavated to allow for the removal of the pipeline and underlying contamination. The 
overburden was segregated into two different piles. The material excavated nearest the pipeline was 
separated from that taken at shallower depths as a precaution. For convenience in distinguishing the two 
types of stockpiled material, the former was identified as below-cleanup-level (BCL), while the latter 
was identified as overburden. Both stockpiles were sampled for the same analyte list. 

The entire pipeline was constructed of steel-reinforced concrete. The portion of the pipeline that ran 
beneath the railroad crossing (near the coal conveyor structure) was encased in concrete to support the 
additional load. The pipeline encased in concrete was removed, but the large concrete monolith 
associated with the coal conveyor was abandoned in place. The coal conveyor structure was evaluated 
and found to be absent of hydraulic systems. No anomalies or stained soil were discovered during 
remediation. Figure 4 provides an aerial photograph of the pipeline excavation. Additional photographs 
of the remediation are provided in Appendix A. Refer to Figure 5 for the post-excavation topography. 

RSVP for the 100-F-26: 12, 1.8-m (72 -in.) Main Process Sewer Pipeline 6 
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FIELD SCREENING 

Radiological field screening was conducted during the site remedial actions. Field screening was used to 
guide the excavation to quickly assess the presence and level of contamination. Field screening at the site 
included using a radiological data mapping system survey (Global Positioning Environmental Radiological 
Surveyor [GPERS]) and hand-held sodium iodide (Nal) detectors. The radiological surveys perfonned in 
the excavation and of the overburden stockpiles •did not indicate the presence of radioactive contamination 
following remediation. The GPERS radiological surveys for the 100-F-26: 12 pipeline site are provided in 
Appendix B. 

Figure 4. 100-F-26:12 Post-Excavation Aerial Photograph (August 2007). 

VERIFICATION SAMPLING ACTIVITIES 

The RAGs are the specific numeric goals against which the cleanup verification data are evaluated to 
demonstrate attainment of the remedial action objectives for the site. Verification sampling for the 
100-F-26:12 pipeline site was performed between September and October 2007 (WCH 2007a, 2007b) to 
collect data to determine if the RA Gs had been met. The following subsections provide additional 
discussion of the information used to develop the verification sampling design. The results of 
verification sampling are also summarized to support interim closure of the site. 
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Contaminants of Concern and Contaminants of Potential Concern 

The COC/COPCs for verification sampling were identified in the 100-F-26:12 Waste Site RTD Report 
attached to the interoffice memorandum 100-FR-l Operable Unit Remaining Site For Remedial Action 
(Feist 2004) as carbon-14, cesium-137, cobalt-60, europium-152, europium-154, europium-155, 
nickel-63, strontium-90, hexavalent chromium, arsenic, barium, cadmium, total chromium, lead, 
mercury, selenium, and silver. Contingencies were provided for adding to the COPC list if anomalies 
were discovered during confirmatory sampling. No suspected asbestos-containing material or 
petroleum-stained soil was observed during sampling; therefore, asbestos and total petroleum 
hydrocarbon analyses were not requested. Field screening for volatile organic compounds (VOCs) was 
performed and none were detected during sampling; therefore, laboratory analysis for VOCs was not 
requested. 

Verification Sampling Design 

The sampling design for the 100-F-26: 12 pipeline site was developed using the 100 Area Remedial 
Action Sampling and Analysis Plan (DOE-RL 2005a). The site was divided into decision units (e.g., 
shallow zone and deep zone). These decision units are broken into smaller subunits based on surface 
area. The subunits are further broken into equal-sized sampling areas. Variance samples are collected 
from these sampling areas and analyzed. The results are used to determine the number of verification 
samples to collect in each decision unit. 

The division of the site into decision units is also 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 zone is referred to as the shallow zone. The groundwater protection and 
river protection RAGs are applicable to soils greater than 4.6 m (15 ft) below the ground surface. This 
soil zone is referred to as the deep zone. The excavation contained areas applicable to both the shallow 
and deep zone. To be conservative and for simplicity, the entire area was considered as being the 
shallow zone. 

The 100-F-26: 12 pipeline site contains three decision units: (1) the shallow zone excavation footprint, 
and (2) the overburden stockpiles, and (3) the BCL stockpiles. The calculation of the number of 
verification samples to collect in each of the decision units resulted in eight composite samples being 
collected for the shallow-zone excavation footprint, twelve composite samples being collected for the 
overburden stockpile and eight composite samples being collected for the BCL stockpile. This 
calculation, and the sample locations, is located in the sample design calculation in Appendix C. Figure 
6 provides an overview of the two sample designs. 
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Figure 6. Verification Soil Sample Locations at the 100-F-26:12 Pipeline Subsite. 
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Verification Sampling Results 

Verification samples were analyzed using U.S. Environmental Protection Agency-approved analytical 
methods. The laboratory-reported data results for all constituents are stored in the Environmental 
Restoration (ENRE) project-specific database prior to submission for archival in the Hanford 
Environmental Information System (HEIS) site-wide database and are summarized in Appendix D. 

Evaluation of the verification data from the three decision units ( excavation footprint, overburden 
stockpiles, and BCL stockpiles) was calculated using the 95% upper confidence limit (UCL) on the true 
population mean for residual concentrations of COCs/COPCs. The calculations were also performed on 
other analytes included in the analysis requested for the COCs/COPCs. These calculations are provided 
in Appendix C. When a nonradionuclide analyte was detected in fewer than 50% of the verification 
samples collected, the maximum detected value was used for comparison against the RAGs. If no 
detections for a given analyte were reported in the data set, then no statistical evaluation or calculations 
were performed for that anal yte. 

Comparisons of the statistical results for analytes with the RA Gs for the three decision units are 
summarized in Tables la, lb and le. All three decision units were evaluated using the shallow-zone 
cleanup criteria. Contaminants that were not detected by laboratory analysis are excluded from these 
tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations 
Database (Ecology 2005) under Washington Administrative Code (WAC) 173-340-740(3) for 
aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents are 
not considered site COCs. Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were 
detected in samples collected at the site, but are not considered within statistical calculations or the 
following tables, as these isotopes are not related to the operational history of the site and were detected 
below background levels (based on an assumption of secular equilibrium, the background activities for 
radium-228 and thorium-228 are equal to the statistical background activity of 1.32 pCi/g for 
thorium-232 provided in DOE-RL [1996]). 
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Table la. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:12 Excavation Footprint Verification Sampling Event. 

Remedial Action Goals3 (mg/kg) Does the 
Statistical Soil Cleanup Soil Cleanup Statistical Does the Result 

COCs/COPCs Result Direct Level for Level for Result PassRESRAD 
(mg/kg) Exposure Groundwater River Exceed Modeling? 

Protection Protection RAGs? 

Antimon/ 1.0 (<BG) 32 5c 5c No --

Arsenic 3.5 (<BG) 20 20 20 No --
Barium 52.9 (<BG) 5,600 132c 224 No --

Beryllium 0.18 (<BG) 10.4d 1.5 lc 1.5 lc No --

Barone 1.5 16,000 320 f No -- --

Chromium (total) 7.8 (<BG) 80,000 18.SC 18.SC No --

Cobalt 5.0 (<BG) 1,600 32 f No -- --
Copper 13.7 (<BG) 2,960 59.2 22.oc No --

Hexavalent Chromium 0.31 2.1 4.8g 2 No --
Lead 7.1 (<BG) 353 10.2c 10.2c Yesh Yesi 

Manganese 223 (<BG) 11,200 512c 512c No --

Mercury 0.04 (<BG) 24 0.33c 0.33c No --

Molybdenume 0.48 400 8 f No -- --

Nickel 9.2 (<BG) 1,600 19. lc 27.4 No --
Vanadium 28.1 (<BG) 560 85. lc f No -- --

Zinc 31.9 (<BG) 24,000 480 67.8c No --
a Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 2005b) 

or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
b Hanford Site-specific background not available. Value is from Natural Background Soil Metals Concentrations in Washington State 

(Ecology 1994). 
c Where cleanup levels are less than background, cleanup levels default to background (WAC l 73-340-700[4][d], 1996). 
d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne 

particulate mass-loading rate of 0.000 I g/m3 (WDOH 1997). 
e No Hanford Site-specific or Washington State background value available. 
r No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 

bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC l 73-340-730(3)(a)(iii), 
1996 [Method B for surface waters]). 

g Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC l 73-340-740(3)(a)(ii)(A), 1996 
[" IOO times rule"]) presented is lower than that presented in the RDR/RA WP (DOE-RL 2005b ), based on updated oral reference dose 
value (as provided in the Integrated Risk Information System) (EPA 2006). 

h Lead failed the WAC l 73-340-740(7)(e) three part test for nonradionuclides since more than IO% of the results exceeded the cleanup 
limit. 

i Based on the JOO Area Analogous Sites RESRAD Calculations (BHI 2005), residual concentrations are not expected to migrate more 
than 2 m (6.6 ft) vertically in 1,000 years based on the soil-partitioning coefficient for lead of 30 ml.Jg. The vadose zone underlying 
the remediation footprint is approximately 7.8 m (25 ft) thick. Therefore, residual concentrations of selenium are predicted to be 
protective of groundwater and the Columbia River. 

BG 
coc 
COPC 

= not applicable RAG = remedial action goal 
= background RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
= contaminant of concern RESRAD = RESidual RADioactivity (dose assessment model) 
= contaminant of potential concern WAC = Washington Administrative Code 
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Table lb. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:12 Overburden Stockpile Verification Sampling Event. (2 Pages) 

Generic Site Lookup Values3 (pCi/g) Does the 
Statistical Shallow River Statistical Does the Result 

COCs/COPCs Result Zone 
Groundwater 

Protection Result PassRESRAD 
(pCi/g) Lookup 

Protection 
Lookup Exceed Modeling? 

Value 
Lookup Value 

Value RAGs? 

Cesium-137 0 (<BG) 6.2 b b No -- -- --

Europium-152 0.048 3.3 b b No -- -- --

Strontium-90 0 (<BG) 4.5 b b No -- -- --

Tritium 1.39 15.8 15.8 106.8 No --

Remedial Action Goals3 (mg/kg) Does the 
Statistical Soil Cleanup Soil Cleanup Statistical Does the Result 

COCs/COPCs Result Direct Level for Level for Result PassRESRAD 
(mg/kg) Exposure Groundwater River Exceed Modeling? 

Protection Protection RAGs? 

Antimony° 1.2 (<BG) 32 5d 5d No --

Arsenic 2.5 (<BG) 20 20 20 No --

Barium 52.5 (<BG) 5,600 132d 224 No --

Beryllium 0.26 (<BG) 10.4• 1.51 d J.51 d No --

Boronr 1.5 16,000 320 --g No --

Cadmiurnc 0.18 (<BG) 13.9 0.81d 0.8 ld No --

Chromium (total) 8.3 (<BG) 80,000 18.5d 18.5d No --

Cobalt 4.9 (<BG) 1,600 32 --g No --

Copper 11.9 (<BG) 2,960 59.2 22.0d No --

Hexavalent Chromium 1.40 2.1 4.8h 2 No --

Lead 5.8 (<BG) 353 J0.2d 10.2d No - -

Manganese 237 (<BG) 11 ,200 512d 512d No --

Molybdenumr 0.78 400 8 --g No --

Nickel 9.6 (<BG) 1,600 19. l d 27.4 No --

Selenium 1.3 400 5 I Yes Yesi 
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Table lb. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:12 Overburden Stockpile Verification Sampling Event. (2 Pages) 

Remedial Action Goals" (mg/kg) Does the 
Statistical Soil Cleanup Soil Cleanup Statistical Does the Result 

COCs/COPCs Result Direct Level for Level for Result PassRESRAD 
(mg/kg) Exposure Groundwater River Exceed Modeling? 

Protection Protection RAGs? 

Vanadium 29.9 (<BG) 560 85.1 d --g No --

Zinc 30.4 (<BG) 24,000 480 67.8d No --

• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b) 
or calculated per WAC-l 73-340-720, l 73-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 

b The 100 Area RDR/RAWP (DOE-RL 2005b) does not provide soil cleanup levels for this contaminant to be protective of groundwater 
and the Columbia River. Based on the lowest radionuclide soil-partitioning coefficient (for strontium-90 [25 mUg]), this contaminant 
is not predicted to migrate more than 3 m (10 ft) vertically in 1,000 years (BHI 2005). The vadose zone underlying this waste site is 
approximately 5.5 m ( 18 ft) thick. Therefore, residual concentrations of this contaminant are predicted to be protective of groundwater 
and the Columbia River. 

c Hanford Site-specific background not available. Value is from Natural Background Soil Metals Concentrations in Washington State 
(Ecology 1994). 

d Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[ 4] [ d] , 1996). 
e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne 

particulate mass-loading rate of0.0001 g/m3 (WDOH 1997). 
r No Hanford Site-specific or Washington State background value available. 
g No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 

bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC l 73-340-730(3)(a)(iii), 
1996 [Method B for surface waters]). 

h Calculated cleanup level (per WAC l 73-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 
["100 times rule"]) presented is lower than that presented in the RDR/RA WP (DOE-RL 2005b), based on updated oral reference dose 
value (as provided in the integrated Risk Information System) (EPA 2006). 

1 Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), residual concentrations are not expected to migrate more 
than I m (3 .3 ft) vertically in 1,000 years based on the soil-partitioning coefficient for selenium of 150 mUg. The vadose zone 
underlying the remediation footprint is approximately 7 .8 m (25 ft) thick. Therefore, residual concentrations of selenium are predicted 
to be protective of groundwater and the Columbia River. 

BG 
coc 
COPC 

= not applicable RAG 
= background RDR/RA WP 
= contaminant of concern RESRAD 
= contaminant of potential concern WAC 

= remedial action goal 
= Remedial Design Report/Remedial Action Work Plan 
= RESidual RADioactivity (dose assessment model) 
= Washington Administrative Code 
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Table le. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:12 BCL Stockpile Verification Sampling Event. (2 Pages) 

Generic Site Lookup Values3 {pCi/g) Does the 
Statistical Shallow River Statistical Does the Result 

COCs/COPCs Result Zone 
Groundwater 

Protection Result PassRESRAD 
(pCi/g) Lookup 

Protection 
Lookup Exceed Modeling? 

Value 
Lookup Value 

Value RAGs? 

Carbon-14 1.43 5.16 b b No -- -- --

Cesium-137 0.039 6.2 b b No -- -- --

Strontium-90 0.260 4.5 b b No -- -- --

Tritium 4.68 15.8 15.8 106.8 No --

Remedial Action Goals3 {mg/kg) Does the 
Statistical Soil Cleanup Soil Cleanup Statistical Does the Result 

COCs/COPCs Result Direct Level for Level for Result PassRESRAD 
(mg/kg) Exposure Groundwater River Exceed Modeling? 

Protection Protection RAGs? 

Antimony° 0. 10 (<BG) 32 5d 5d No --

Arsenic 3.6 (<BG) 20 20 20 No --

Barium 72.3 (<BG) 5,600 132d 224 No --

Beryllium 0.26 (<BG) 10.4e J .5 [ d 1.5 1 d No --

Boronr 3.4 16,000 320 - -g No --

Cadmiumc 0.17 (<BG) 13.9 0.81d 0.8 1d No --

Chromium (total) 10.7 (<BG) 80,000 18.5d [8.5d No --

Cobalt 5.9 (<BG) 1,600 32 --g No --

Copper 13.4 (<BG) 2,960 59.2 22.0d No --

Hexavalent Chromium 0.33 2.1 4.8h 2 No --

Lead 7.1 (<BG) 353 [0.2d 10.2d No --

Manganese 261 (<BG) 11 ,200 5 12d 5 12d No --

Mercury 0.05 (<BG) 24 0.33d 0.33d No --
Molybdenumf 0.59 400 8 --g No --

Nickel 10.8 (<BG) 1,600 19. l d 27.4 No --
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Table le. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:12 BCL Stockpile Verification Sampling Event. (2 Pages) 

Remedial Action Goals" {mg/kg) Does the 
Statistical Soil Cleanup Soil Cleanup -Statistical Does the Result 

COCs/COPCs Result Direct Level for Level for Result PassRESRAD 
{mg/kg) Exposure Groundwater River Exceed Modeling? 

Protection Protection RAGs? 

Vanadium 37.4 (<BG) 560 85.ld --g No --

Zinc 42.5 (<BG) 24,000 480 67.8d No --

• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 2005b) 
or calculated per WAC- 173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted . 

b The l00 Area RDR/RA WP (DOE-RL 2005b) does not provide soil cleanup levels for this contaminant to be protective of groundwater 
and the Columbia River. Based on the lowest radionuclide soil-partitioning coefficient (for strontium-90 (25 mUg]), this contaminant 
is not predicted to migrate more than 3 m (10 ft) vertically in 1,000 years (BHI 2005). The vadose zone underlying this waste site is 
approximately 5.5 m (18 ft) thick. Therefore, residual concentrations of this contaminant are predicted to be protective of groundwater 
and the Columbia River. 

c Hanford Site-specific background not avai lable. Value is from Natural Background Soil Metals Concentrations in Washington Stale 
(Ecology 1994). 

d Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[ 4][d], 1996). 
e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3] , 1996) and an ai rborne 

particulate mass-loading rate of0.0001 g/m3 (WDOH 1997). 
r No Hanford Site-specific or Washington State background value available. 
g No cleanup level is available from the Cleanup Levels and Risk Calculations (ClARC) Database (Ecology 2005), and no 

bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC l 73-340-730(3)(a)(iii}, 
1996 [Method B for surface waters]). 

h Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC I 73-340-740(3)(a)(i i)(A), 1996 
[" I 00 times rule"]) presented is lower than that presented in the RDR/RA WP (DOE-RL 2005b }, based on updated oral reference dose 
value (as provided in the Integrated Risk Information System) (EPA 2006). 

BG 
coc 
COPC 

= not applicable RAG = remedial action goal 
= background RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
= contaminant of concern RESRAD = RESidual RADioactivity (dose assessment model) 
= contaminant of potential concern WAC = Washington Administrative Code 

· DATA EVALUATION 

Evaluation of the results listed in Tables la, lb, and le from the verification sampling at the 
100-F-26:12 pipeline site indicates that all detected COC/COPCs were quantified below RAGs and 
lookup values, except for selenium. Residual concentrations of selenium in the overburden stockpile 
decision unit (1.3 mg/kg) slightly exceed the soil RAG for river protection (1 mg/kg). Data was not 
collected on the vertical extent of contamination for this area, but given the soil-partitioning coefficient 
for selenium (150 mL/g), this contaminant would not be expected to migrate more than 1 m (3.3 ft) 
vertically in 1,000 years (BHI 2005). The vadose zone underlying the 100-F-26:12 pipeline site 
excavation is approximately 5 .5 m (18 ft) thick. Therefore, residual concentrations of this contaminant 
are predicted to be protective of the Columbia River. 

When using a statistical sampling approach, a RAG requirement for nomadionuclides is the 
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 100-F-26:12 
remediation footprint is included in the statistical calculations (Appendix C). All residual COC/COPC 
concentrations for the 100-F-26:12 remediation footprint pass the three-part test, except for lead. 
Similarly to the transport mechanisms of selenium noted above, lead is not predicted to migrate more 
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than 2 m (6.6 ft) vertically in 1,000 years, based on a soil-partitioning coefficient of 30 mlJg (BHI 
2005). Therefore, residual concentration of lead within the remediation footprint sampling area is also 
protective of groundwater and the Columbia River. 

Assessment of the risk requirements for the 100-F-26: 12 pipeline site is determined by calculation of the 
hazard quotient and excess carcinogenic risk values for nonradionuclides. These calculations are located 
in Appendix C. The requirements include an individual hazard quotient of less than 1.0, a cumulative 
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 x 10-6, and a 
cumulative excess carcinogenic risk of less than 1 x 10-5_ These risk values were conservatively 
calculated for the entire waste site· using the highest of the statistical values from each of the three 
decision units. Risk values were not calculated for constituents that were not detected or were detected 
at concentrations below Hanford Site or Washington State background values. The calculations 
indicated that all individual hazard quotients for noncarcinogenic constituents are less than 1.0. The 
cumulative hazard quotient for the 100-F-26:12 pipeline site is 1.1 x 10-2. All individual cumulative 
carcinogenic risk values are less than 1 x 10-6• The only nomadionuclide carcinogen detected above 
background was hexavalent chromium.- The resulting cumulative carcinogenic risk value is 6.7 x 10-7_ 

Therefore, nonradionuclide risk requirements are met. 

Evaluation of RAG attainment for radionuclides was performed using the single-radionuclide dose­
equivalence lookup values . The model used to develop these dose-equivalence lookup values is 
presented in the RDR/RA WP (DOE-RL 2005). 

Table 2 compares the maximum statistical result for the overburden stockpiles, and the BCL stockpiles 
radionuclide cleanup verification results presented in the 95% upper confidence limit calculations 
(Appendix C) to direct exposure single radionuclide 15 mrem/yr dose-equivalence values and shows the 
sum of fractions evaluations. The columns on the left side of the table are the COC/COPCs and the 95% 
UCL values, corrected for background, as appropriate. The fomth column presents the single 
radionuclide 15 mrem/yr dose-equivalence activity, and the last two columns present the statistical 
values divided by the dose-equivalence activity. As demonstrated by the summation of these fractions, 
the cumulative dose contributed by residual radionuclide populations will be significantly less than the 
15 mrem/yr RAG. 
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Table 2. Attainment of Radionuclide Direct Exposure RAG (2 Pages) 

95% UCL Statistical Values Activity Equivalent to 
Fraction 

COCs (pCi/g) 15 mrem/yr Dose3 

Overburden BCL (pCi/g) Overburden BCL 

Carbon-14 ND 1.43 5.16 0 0.277 

Cesium-137 0 (<BG) 0.039 6.2 0 0.006 

Europium-152 0.048 ND 3.3 0.015 0 

Strontium-90 0 (<BG) 0.260 4.5 0 0.058 

Tritium 1.39 4.68 510 0.003 0.009 

Total 0.018 0.350 

Equivalent Dose (mrem/yr) <0.27 <5 .25 

a Single radionuclide 15 rnrem/yr dose-equivalence values and derivation methodology are presented in the Remedial Design · 
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005). 

BG = background COC = contaminant of concern UCL = upper confidence limit 
BCL = below cleanup level ND = not detected (in all samples in the data set) 

DAT A QUALITY ASSESSMENT 

Rev.0 

A 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. The DQA for the 100-F-26:12 pipeline site established 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 detailed DQA 
is presented in Appendix E. 

SUMMARY FOR INTERIM CLOSURE 

The 100-F-26:12 pipeline site has been remediated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2005b). The site was remediated by removing 
approximately 2,900 BCM (3,800 BCY) of material for disposal at the Environmental Restoration 
Disposal Facility. Statistical sampling to verify the completeness of remediation was performed, and 
analytical results for the three decision units (shallow zone excavation footprint, overburden stockpiles, 
and BCL stockpiles) were shown to meet the cleanup objectives for direct exposure, groundwater 
protection, and river protection. Accordingly, an Interim Closure reclassification is supported for the 
100-F-26: 12 pipeline site. The site does not have a deep zone or residual contaminant concentrations 
that would require any institutional controls. 
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APPENDIX A 

REMEDIATION PHOTOGRAPHS 
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100-F-26:12 Pipeline Site Removal of Overburden (Looking East). 

100-F-26:12 Pipeline Site Removal of Overburden (Looking West). 

n. 
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1.8-m (72-in.) Main Process Sewer (100-F-26:12) Pipeline Uncovered 
(Looking Southeast). 

100-F-26:12 Pipeline Being Demolished (Looking East). 
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100-F-26:12 Pipeline Site Removal of Overburden (Looking Southwest). 

100-F-26:12 Pipeline Site Rubble Being Loaded Out 
(Looking Southeast; May 10, 2007). 
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APPENDIXB 

POST-REMEDIATION RADIOLOGICAL SURVEYS 
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APPENDIXC 

CALCULATIONS 
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CALCULATION BRIEFS 

The following calculation briefs have been prepared in accordance with ENG-1, Engineering Services, 
ENG-1-4.5, "Project Calculations," Washington Closure Hanford, Richland, Washington. 

100-F-26:12 Pipeline Shallow Zone Variance Calculation, Calculation No. 0100F-CA-V0299, Rev. 0. 

100-F-26:12 Pipeline BCL Stockpile Variance Calculation, Calculation No. 0100F-CA-V0300, Rev. 0. 

100-F-26:12 Pipeline Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampling Plan, Calculation 
No. 0100F-CA-V0308, Rev. 0. 

100-F-26:12 Pipeline BCL Soil/Debris Variance Calculation, Calculation No. 0100F-CA-V0310, 
Rev. 0. 

100-F-26:12 Pipelines Cleanup Verification 95% UCL Calculation, Calculation No. 0100F-CA-V0317, 
Rev. 0. 

100-F-26:12 Pipelines Hazard Quotient and Carcinogenic Risk Calculations, Calculation No. 
0100F-CA-V0318, Rev. 0. 

100-F-26:12 Main Process Sewer Pipelines Cleanup Verification RESRAD Calculation Brief, 
Calculation No. 0100F-CA-V0326, Rev. 0. 

DISCLAIMER FOR CALCULATIONS 

The calculation that is provided in this appendix has been generated to document compliance with 
established cleanup levels. This calculation should be used in conjunction with other relevant 
documents in the administrative record. 
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CALCULATION COVER SHEET 

Project Title 100 F Area Remedial Action Job No. 14655 

Area 100 F 

Discipline Environmental *Cale. No. 0100F-CA-V0299 

Subject 100-F-26:12 Pipeline Shallow Zone Variance Calculation 

Computer Program MS Excel Program No. Excel2003 

The attached ca lculations 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. 

Committed Calculation [gJ Preliminary D Superseded • Voided • 
Rev. Sheet Numbers Originator Checker Reviewer Approval Date 

0 4 J . R. DeBuigne R.T. Coffman N/A S.W. Callison 

~---...n. ~-~-ti) ?ITJ I t:/ f-z.{}n ~,t,/ / _,A' " 9-Z-'5"-0 7 
0 VI 

SUMMARY OF REVISION 

WCH-DE-018 (04/14/2006) *Obtain Cale. No. from R&DC and Form from Intranet 
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CALCULATION SHEET 
Washington Closure Hanford ~ 

Originator J.R. DeBuigne ~ Date "1--...b 9/11/2007 Cale. No. 
Project 100-F Remedial Action Job No. 14655 Checked 
Subject 100-F-26:12 Pipeline Shallow Zone Variance Calculation 

1 Conclusion: 

0lO0F-CA-V0299 Rev. No. 
R.T. Coffman t("IL Date 

Sheet No. 

0 

9125/cri 
1 of 2 

2 The required number of samples calculated (1 sample) for each decision sub-unit is less than the default number 
3 (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be collected 
4 from each shallow zone decision sub-unit. 

6 Problem: 
7 Calculate the number of close out samples required for 1 00-F-26: 12 Pipel ine Shallow Zone Decision Unit 
8 verification sampling as requ ired in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, 
9 Rev 4) and "Instruction Guide for the Remediation of 100 Areas Waste Sites" (0100X-IG-G0001 , Rev 5). 

10 

11 Given: 
12 1) Sample locations for the 1 00-F-26: 12 Pipeline Shallow Zone Decision Unit are identified on the 1 00-F-26: 12 
13 Shallow Zone and Stockpiling Soil , Soil Debris (BCL) Sampling Plan , Calculation number 01 00F-CA-V0308, Rev. 
14 0. 
15 2) Lookup values from DOE/RL-96-22, Rev 4 . 
16 3) Sample Design requ irements from DOE/RL-96-22, Rev 4 and 01 00X-IG-G0001 , Rev 5. 
17 4) Field sampling information from sampling logbook EFL-1 174-3. 
18 

19 Solution: 
2° Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets 
21 are used to calculate the required number of closeout samples . Variance calculation is based on the same three 
22 isotopes used to develop the statistical approach in DOE/RL-96-22 , Rev 4 . The statistical design is based on the 
23 premise that these isotopes are the predominant components of the contamination and are representative of the 
24 contamination distribution. 
25 

26 Sheet No. Contents 
21 1 Cale. Summary 
28 2 Shallow Zone 
29 

30 

31 

32 

33 

34 

35 

36 

37 

Topic 
Summary of Cale Brief 
Required Number of Samples Calculation 

38 '----------------------------------,------------' 

Cale. Summary 
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CALCULATION SHEET 

Originator 
Project 
Subject 

Washington Closure Hanford u-~ 
J.R. DeBuigne ~ Datef" 9/11/2007 Cale. No. 0100F-CA-V0299 Rev. No. 0 
100-F Remedial Action Job No. 14655 Checked R.T. Coffman ~<;it- Date - q~,-'2.--S:-Jo~,-
1 00-F-26: 12 Pipeline Shallow Zone Variance Calculation Sheet No. __ 2_ o_f_2 __ 

1 Statistical Evaluation of Analytical Data 

J The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
4 Each value is reflective of the specific analyte evaluated . 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
1 Sample locations are from Calculation 0100F-CA-V0308. 
s Mean, Standard Deviation , I, and Number of Samples formulas are from DOE/RL-96-22, Appendix A. 

10 

11 Decision Unit: l 00-F-26: 12 Pipeline Shallow Zone Variance Calcu lation 
12 Samples values from GEA analysis 
13 Sample Areas , A 1 thru B8 Constituent 
14 Sample# Sample Date Location Cobalt-60 

C'/ 
Q Cs-137 Q Europiur:n-152 Q 

15 D' 1/Q C D i/q pCi/q 
16 Look-up Value (HT) -------,,-------------> 1.4 6.2 3.3 
17 J15H25. 9/4/2007 Al-2 0.013 u 0.014 u 0.041 u 
1! J15H26 9/4/2007 A1-3 0.02 u 0.02 u 0.051 u 
H J15H27 9/4/2007 Al-4 0.028 u 0.025 u 0.068 u 
2( J15H28 9/4/2007 Al-10 0.02 u 0.019 u 0.049 u 
21 J15H29 9/4/2007 Al-lJ 0.028 u 0.03 u 0.08 u 
22 J15H30 9/4/2007 Al -lo U.042 u 0.041 u 0.104 u 
23 J15H31 9/4/2007 A2-J U.U0l:l u 0.041 u 0.la u 
24 J15H32 9/4/2007 A2-6 0.029 u 0.029 u 0.081 u 
25 J15H33 9/4/2007 A"L.-/ 0.015 u 0.015 u 0.043 u 
2E J15H34 9/4/2007 A2-10 0.022 u 0.021 u 0.053 u 
27 J15H35 9/4/2007 A2-14 0.028 u 0.023 u 0.065 u 
2E J15H36 9/4/2007 A2-15 0.017 u 0.01 6 u 0.045 u 
2, J15H37 9/10/2007 AJ-1 U.Util u U.uo" u U.l Jb u 
3C J15H38 9/10/2007 AJ-2 0.055 u 0.06 u 0.135 u 
31 J15H39 9/1 0/2007 A3-4 0.054 u 0.043 u 0.118 u 
32 J15H40 9/1 0/2007 AJ-b 0.055 u 0.067 u 0.143 u 
3, J15H41 9/1 0/2007 AJ-!:J 0.U43 u 0.089 0.1 18 u 
34 J15H42 9/10/2007 A3-11 0.047 u 0.032 u 0.116 u 
3e J15H43 9/1 0/2007 A4-3 0.067 u 0.U0L u 0.148 u 
3E J15H44 9/10/2007 A4-4 0.075 u 0.063 u 0.144 u 
31 J15H45 9/10/2007 A4-/ 0 .05 u 0.045 u 0.126 u 
3! J15H46 9/1 0/2007 A4-!:J 0.045 u 0.035 u 0.101 u 
JS J15H47 9/10/2007 A4-12 0.039 u 0.037 u 0.1 u 

" J15H48 9/10/2007 A4-1J 0.051 u 0.056 u 0.139 u 
41 J15H49 9/10/2007 . l::lb-1 0.U0I u U.U'+" u U.lLI u 
4l J15H50 9/10/2007 B5-2 0.04 u 0.034 u 0.102 u 
4 J15H51 9/10/2007 l::l5-5 0.04 u U.UJl:l u 0.107 u 
44 J15H52 9/10/2007 B5-7 0.069 u 0.06 u 0.155 u 
45 J15H53 9/10/2007 lj:J-1 j 0.047 u 0.046 u 0.113 u 
46 J15H54 9/10/2007 l::lb-lb 0.039 u 0.038 u 0.091 u 
47 J15H55 9/10/2007 l::lti-1 U.UJ0 u U.UL" u U.U>J u 
48 J15H56 9/10/2007 l::!6-10 0.U67 u 0.Uti5 u 0.147 u 
45 J15H57 9/10/2007 lj0-12 0.048 u 0.039 u 0.109 u 
5C J15H58 9/10/2007 ljtJ-13 0.039 u 0.035 u 0.103 u 
51 J15H59 9/10/2007 oo-lb 0.052 u 0.05 u 0.1 3 u 
52 J15H60 9/10/2007 oo-lti 0.046 u 0.042 u 0.125 u 

100-F-26_12 Pipe SZ 
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CALCULATION SHEET 
Washington Closure Hanford ,7.k _ 0 -, 

0 I OOF-CA-V0299 Originator 
Project 
Subject 

J.R. DeBuigne :;!To DatJ 9/11 /2007 
100-F Remedial Action Job No. 14655 

Cale. No. 
Checked R.T. Coffman (<qe_.. 

100-F-26:12 Pipeline Shallow Zone Variance Calculation 

1 Statistical Evaluation of Analytical Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
1 Sample locations are from Calculation 0100F-CA-V0308. 
a Mean, Standard Deviation , t , and Number of Samples formulas are from DOE/RL-96-22, Appendix A. 

10 

" Decision Unit: I OO-F-26: 12 Pipeline Shallow Zone Variance Calculation 
12 Samples values from GEA analysis 
13 Sample Areas , A 1 thru B8 Constituent 
1• Sample # Sample Date Location Cobalt-60 

I 
Q Cs-137 Q Europium-152 Q 

15 pCilq pCi/q pCi/o 
16 Look-up Value (HTI·======== > 1.4 6.2 3.3 
5, J15H61 9/10/2007 t:H-1 0 .043 u 0.097 0.114 u 
54 J15H62 9/10/2007 t:! (-J 0.033 u 0.032 u 0.099 u 
51 J15H63 9/10/2007 t:!(-4 0.041 u 0.043 u 0.103 u 
SE J15H64 9/10/2007 B7-5 0.029 u 0.055 0.076 u 
51 J15H65 9/10/2007 t:! (-ti 0.025 u 0.024 u 0.061 u 
SE J15H66 9/10/2007 t:! (-11 U.u,:.i u U.021 u 0.064 u 
5! J15H67 9/10/2007 t:!8-2 U.U/0 u U.Ol:10 U.tiltl 
6( J15H68 9/10/2007 t:11:l- J 0.043 u 0.043 u 0.123 u 
61 J15H69 9/10/2007 t:!tl-4 0.04 u 0.033 u 0.085 u 
62 J15H70 9/10/2007 t:!tl-1:l 0.03 u 0.032 u 0 .098 u 
6, J15H71 9/10/2007 t:!8-12 0.058 u 0.059 u 0.142 u 
64 J15H72 9/10/2007 B8-13 0.049 u 0.046 u 0.11 5 u 
65 Mean (L V) ------------------ --------> 0.04 0.06 0.12 
66 Standard Deviation (S) -----------------> 0.02 0.10 0.12 
67 Ct /5%) - ----------------------------> 1.645 1.645 1.645 
68 ~ (20%) ----------------------------> 0.842 0.842 0 ."842 
69 Number of Samoles ------------------> 1 1 1 
70 

100-F-26_12 Pipe SZ 

RSVP for the 100-F-26: 12, 1.8-m (72 -in. ) Main Process Sewer Pipeline 

Rev. 0 

Rev. No. O 
Date --qc-rJi-~,,....7o7-

Sheet No. 2 of 2 -----

( 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

CALCULATION COVER SHEET 

Project Title 100 F Area Remedial Action Job No. 14655 

Area 100 F 

Discipline Environmental *Cale. No. 0100F-CA-V0300 

Subject 100-F-26:12 Pipeline BCL Soil Variance Calculation 

Computer Program MS Excel Program No. Excel2003 

The attached calculations 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 . 

Committed Calculation ~ Preliminary D Superseded • Voided • 
Rev. Sheet Numbers O,iginator Checker Reviewer Approva l Date 

0 4 J. R. DeBuigne R.T. Coffman NIA S.W. Callison 

~ .'1 ·"25-<SI Q-;r .,tL~ ~2.:(/01 "'5t,/£._/_ 9-zs-v7 
0 IV 

SUMMARY OF REVISION 

WCH-DE-01 8 (04/14/2006) *Obtain Cale. No. from R&DC and Form from Intranet 

RSVP fo r the 100-F-26: 12, 1.8-m (72- in.) Main Process Sewer Pipeline C-5 



Originator 
Project 
Subject 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford 
J.R. DeBuigne .::r~ Date 9-U--rS> 9/11/2007 Cale. No. 
100-F Remedial Action Job No. 14655 Checked 
100-F-26:12 Pipeline BCL Soil Variance Calculation 

0 I00F-CA-V0300 Rev. No. 
R.T. Coffman 9-sst.-- Date 

Sheet No 

1 Conclusion: 

0 
q/i-<}o, 
1 of 2 

2 The required number of samples calculated (1sample) for each decision sub-unit is less than the default number 
3 (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be collected 
• from each BCL Soil decision sub-unit. 

• Problem: 
7 Calculate the number of close out samples required for 1 OO-F-26:12 Pipeline BCL Soil Decision Unit verification 
6 sampling as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22 , Rev 4) and 
• "Instruction Guide for the Remediation of 100 Areas Waste Sites" (01 00X-IG-G0001, Rev 5). 

10 

11 Given: 
12 1) Sample locations for the 100-F-26:12 Pipeline BCL Soil Decision Unit are identified on the 100-F-26:12 
13 Shallow Zone and Stockpiling Soil , Soil Debris (BCL) Sampling Plan, Calculation number 01 OOF-CA-V0308, Rev. 
,. 0. 
15 2) Lookup values from DOE/RL-96-22, Rev 4. 
16 3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 01 0OX-IG-G0001 , Rev 5. 
17 4) Field sampling information from sampling logbook EFL-117 4-3. 
16 

19 Solution: 
2° Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets 
21 are used to calculate the required number of closeout samples. Variance calculation is based on the same three 
22 isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 4. The statistical design is based on the 
23 premise that these isotopes are the predominant components of the contamination and are representative of the 
24 contamination distribution. 
25 

2• Sheet No. Contents 
21 1 Cale. Summary 
20 2 BCL Soil 
29 

30 

31 

32 

33 

34 

35 

36 

37 

Topic 
Summary of Cale Brief 
Required Number of Samples Calculation 

36 ~--------------------------------------~ 

Cale. Summary 

RSVP for the J00-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline 

7 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford 

Originator 
Project 
Subject 

J.R. DeBuigne :JJ;!} '7·26·6> Date 9/11/2007 Cale. No. 0I00F-CA-V0300 Rev. No. 0 
100-F Remedial Action Job No. 14655 Checked 
100-F-26:12 Pipeline BCL Soil Variance Calculation 

R.T. Coffman ~ Date - ..,,'7,..,{-?,,s',-,,-70-7 
Sheet No. 2 of 2 

1 Statistical Evaluation of Analytical Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the specific analyte evaluated. 
s The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
, Sample locations are from Calculation 01 0OF-CA-V0308. 
• Mean, Standard Deviation, t, and Number of Samples formulas are from DOE/RL-96-22, Appendix A. 

10 

,, Decision Unit: 100-F-26:12 Pipeline BCL Soil Variance Calcu lation 
12 Samples values from GEA analysis 
13 Sample Areas . A 1 thru C2 Constituent 
,. Sample# Sample Date Location Cobalt-60 Q Cs-137 Q Europium-152 Q 
15 oCi/o pCi/o oCi/o 
16 Look-up Value (HT) -- _ -- - -> 1.4 . 6 .2 3.3 
17 J15FL5 8/22/2007 O-A1-2 0.029 U 0.023 u 0.068 u 
1! J15FL6 8/22/2007 O-A1-3 0.038 U 0.033 u 0.096 u 
if J15FL7 8/22/2007 O-A1-4 0.036 U 0.034 u 0.093 u 
2C J15t-LIS 8/22/2007 O-A1-10 0.056 U 0.055 u 0.124 u 
21 J1:ir-L9 8/22/2007 O-A1-13 0.049 U 0.046 u 0.121 u 
2' J1:>r-MU 8/22/2007 O-A1-16 0.034 U 0.033 u 0.1 u 
2 J1:>r"Ml 8/22/2007 O-A2-3 0.Ul.l u 0.Ub~ u 0.148 u 
2, J15FM2 8/22/2007 O-A2-6 0.057 U 0.058 u 0.144 u 
2' J15FM3 8/22/2007 O-A2-7 0.04 u 0.043 u 0.11 u 
21 J15FM4 8/22/2007 O-A2-10 0.036 U 0.035 u 0.106 u 
2 J15FM5 8/22/2007 O-A2-14 0.06 u 0.054 u 0.136 u 

" J15t-M6 8/22/2007 0-A2-15 0.053 u 0.051 u 0.126 u 
2! J15t-Mf 8/22/2007 O-A3·1 0.U'I u U.U.l'I u U.l u 
31 J 1:irMB 8/22/2007 O-A3-2 0.035 u 0.04 u 0.094 u 
31 Jl!>t-M" 8/22/2007 O-A3-4 0.058 u 0.057 u 0.13 u 
32 J "l.,r'l'IU 8/2212007 . O-A3-5 u.ve>c u U.U4~ u U.l-"C u 

31 J15r-1'11 8/22/2007 O-A3-9 0.045 u 0.038 u 0.104 u 
3' J15t-N2 8/22/2007 O-A3-11 0.036 u 0.039 u 0.123 u 
3 J15t-N3 8/22/2007 O-A4·3 U.VC,I u U.U'IIJ u U.lL.l u 
31 J1 5t-N4 8/22/2007 O-A4-4 0.042 u 0.041 u 0.1 02 u 
31 J15t-N5 8/22/2007 O-A4-7 0.031 u 0.03 u 0.082 u 
31 J15t-N6 8/22/2007 O-A4-9 0.024 u 0.028 u 0.073 u 
3( J15t-N7 8/22/2007 O-A4-12 0.054 u 0.054 u 0.124 u 
4( Jl:>t-1'10 8/22/2007 O-A4-13 0.049 u 0.047 u 0.177 u 
41 J15FN9 8/27/2007 O-B5-1 U.U4o u U.0'11 u u.10::, u 
4 J15FPO 8/27/2007 O-B5-2 0.042 u 0.D38 u 0.105 u 
4 J1:>t-t'I 8/27/2007 O-B5-5 0.034 u 0.032 u 0.088 u 

' J1:>t-t'£ 8/27/2007 O-B5-7 0.03 u 0.033 u 0.104 u 

" J1:>r-t'.> 8/27/2007 O-B5-13 0.062 u 0.053 u 0.139 u 
4E J1:>t-t''I 8/27/2007 O-B5-15 0.05 u 0.048 u 0.123 u 
4 J1:>t-t':> 8/27/2007 O-B6-1 0.U.lt ·u 0.U.l~ u 0.112 u 
4! J1:>t-t'O 8/27/2007 O-B6-10 0.056 u 0.057 u 0.136 u 
4! J15t-t'/ 8/27/2007 O-B6-12 0.D36 u 0.037 u 0.107 u 
5( J15t-t'O 8/27/2007 O-B6-13 0.041 u 0.037 u 0.099 u 
51 J15t-t'l:I 8/27/2007 O-B6-15 0.031 u 0.029 u 0.085 u 
52 J1:>t-KU 8/27/2007 O-B6-16 0.058 u 0.049 u 0.12 u 
5' J15FR1 8/27/2007 O-B7-1 U.U.>t u 0.U,j/ u 0.101 u 
5' J15FR2 8/27/2007 O-B7-3 U.043 u 0.042 u 0.114 u 
5' J1:>t-K.> 8/27/2007 O-B7-4 0.038 u U.032 u 0.09 u 
51 Jl :,r-" .. 8/27/2007 O-B7· 5 u.uoo u U.U'½l:I u U. I 10 u 

51 J15FR5 8/27/2007 O-B7-8 0.039 u 0.037 u 0.106 u 
51 Jl5FR6 8/27/2007 O-B7-11 0.035 u 0.035 u 0.089 u 

100-F-26_ 12 Pipe BCL Soil 

RSVP for the JOO-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

Originator 
Project 
Subject 

CALCULATION SHEET 
Washington Closure Hanford 
J.R. DeBuigne :l'@ ~-U-f?ate 9/11 /2007 Cale. No. 0I 00F-CA-V0300 Rev. No. 0 
100-F Remedial Action Job No. 14655 Checked R.T. Coffman ·R.<sSL Date Cfl'Z,,

0
f.5'/oJ 

_1_0_0-_F_-2_6_:_12_P__..ip_e_li_ne_ B_C_L_S_o_il_V_a_r_ia_n_ce.......;.C..;.a--'lc_u--'la..;.ti-'-on_____________ Sheet No. __ 2 _F2 __ 

1 Statistical Evaluation of Analytical Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples ·as compared 
s against the default of four. 
1 Sample locations are from Calculation 01 OOF-CA-V0308. 
8 Mean, Standard Deviation, I , and Number of Samples formulas are from DOE/RL-96-22, Appendix A. 

10 

,, Decision Unit: I 00-F-26: 12 Pipeline BCL Soil Variance Calculation 
12 Samples values from GEA analysis 
13 Sample Areas . A 1 thru C2 Constituent 
14 Sample# Sample Date Location Cobalt-60 

C'/ 
Q Cs-137 Q Europium-152 Q 

15 p ,,g I pCilQ pCi/Q 
16 Look-up Value (HT) =·== -- = > 1.4 6.2 3.3 
59 J15FR7 8127/2007 O-B8-2 0.03 u 0.031 u 0.083 u 
6( J1:>l"KO 8/2712007 O-B8-3 0.068 u 0.058 u 0.145 u 
61 J1:>l"K:J 8127/2007 O-B8-4 0.058 u 0.053 u 0.138 u 
6 J15FIU 8/27/2007 O-B8-8 0.042 u 0.043 u 0.11 u 
6 J15F l l 8127/2007 O-B8-12 0.042 u 0.037 u 0.1U!:J u 
64 J15FIL 8127/2007 O-B8-13 0.082 u 0.046 u 0.1 64 u 
6C J15ff.j 8/28/2007 O-C9-3 0.U4/ u U.U4l u U.lL u 
6€ J1:>l" 14 8/2812007 O-C9-4 0.038 u 0.04 u 0.122 u 
67 J15F I:, 8/28/2007 O-C9-5 0.043 u 0.049 u 0.129 u 
6! J1:>l" I b 8/2812007 O-C9-10 0.043 u 0.045 u 0.113 u 

" Jlt>l" I/ 8/2812007 O-C9-14 0.037 u 0.062 u 0.111 u 
7( Jlt>f-I11 8/2812007 O-C9-16 0.063 u 0.056 u 0.155 u 
71 J1t>f- I:, 8/28/2007 O-C10-3 U.uoo u U.uoc u U.loo u 
7' J1:ii-vu 8/28/2007 O-C10-4 0.056 u 0.111 u 0.208 u 

" J15f-Vl 8/28/2007 O-C10-8 0.037 u 0.Q38 u 0.105 u 
7' J1:>l"VL 8/2812007 O-C10-10 0.038 u 0.036 u 0.105 u 
7' J1:>l"V.j 8/28/2007 O-C10-14 0.064 u 0.059 u 0.173 u 
7f J1:>l"V4 8128/2007 O-C10-16 0.047 u 0.05 u 0.125 u 
77 J1:,i-v:, 8128/2007 O-C1 -2 0.041 u 0.042 u 0.1Ul u 
7! J1t,t-Vb 8/28/2007 O-C1-3 0.036 u 0.072 u 0.1 22 u 
7' J1til"V7 8128/2007 O-C1-4 0.06 u 0.065 u 0.176 u 
8( J "IJr vu 8/28/2007 O-C1-10 U.U4~ u u . 11::, u U. IL0 u 

81 J15FV9 8/2812007 O-C1-13 0.045 u 0.042 u 0.097 u 
8 J1 t>t-vvv 8/2812007 O-C1-16 0.03 u 0.034 u 0.089 u 
8 J1t>f-VV1 8/28/2007 O-C2-3 0 .uoo u 0.U40 u 0.1:i , u 
8 J1t>t-vv.< 8/28/2007 O-C2-6 0.08 0.436 1.75 

8' J1t>f-VV;j 8/28/2007 O-C2-7 0.044 u 0.07 0.108 u 
8€ J15FW4 8/28/2007 O-C2-10 o.OJ u o.037 u 0.093 u 
87 J15FW:, 8/28/2007 O-C2-14 U.U6 u U.0!:>9 u 0.149 u 
8' J15t-VVO 8/28/2007 O-C2-15 0.049 u 0.047 u 0.118 u 
89 Mean (L V) - -------------------------> 0.05 0.05 0.14 
90 Standard Deviation (S) -----------------> 0.01 0.05 0.19 
91 a (5%)-----------------------------> 1.645 1.645 1.645 
92 1[3 (20%) -------------------- --------> 0.842 0.842 0.842 
93 Number of Samples------------------> 1 1 1 

94 

100-F-26_ 12 Pipe BCL Soil 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-F-26:12 Pipeline Sample Design Job No. 14655 

Area: 100-F --------------------------------------

Discipline: Environmental Engineering *Calculation No: 01 00F-CA-V0308 

Subject: Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampling Plan 

Computer Program: 

Excel, Autodesk World, 
and Autodesk Land 
Map Program No: 

Excel 2003, World R2, and Land Map 
2004 

The attached calculations 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. 

Committed Calculation '¢' Preliminary D Superseded D Voided 0 

N/A 
0 Total = 8 Shts 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline C-9 



Attachment to Waste Site Reclass ification Form 2007-034 Rev. 0 

Washington Closure Hanford CALCULATION SHEET 

o,;g;nato, ~ate 9/27/2007 Cale. No. 0100F-CA-V0308 Rev. No. 0 -------
Project 100-F-26:12 Pipeline Sample Design Job No. 14655 Checked 

Subject Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampling Plan 
~ & _Date~ 

Sheet No. 1 of 2 

Problem: Calculate and display required sampling nodes in concurrence with 100 Area 
SAP DOE/RL-96-22 Rev. 4 for verification and closure. 

Given: -SAP (DOE/RL-96-22 Rev. 4) and IG (0100X-IG-G0001 Rev. 5) requirements 
-Shallow Sampling Area (Surface area of each zone determined from Autodesk l.and Map program, 
Attachment 3, Sht 1 of 3, CAD file 1 F:092807A, 100-F-26:12 Pipeline Shallow Zone Sampling Plan) 

-Stockpile Sampling Area (Surface area of each zone determined from Autodesk Land Map program, 
Attachment 3, Sht 2 of 3, CAD file 1 F:092807B, 100-F-26:12 Pipeline Stockpile (BCL) Soil Sampling Plan) 
-Stockpile Sampling Area (Surface area of each zone determined from Autodesk Land Map program, 
Attachment 3, Sht 3 of 3, CAD file 1 F:092607C, 118-F-8:4 Fuel Storage Basin Overburden SamplinQ Plan) 

Sample Design Approach 
Shallow Zone -Develop a 16 node sampling grid for the sampling area 

-Use appendix A of the IG to determine which six of the sixteen will be sampled 
to collect variance and clean up verification samples 

Overburden: -Develop a 16 node sampling Qrid for the samplinQ area 
-Use appendix A of the IG to determine which six of the sixteen will be sampled 
to collect variance and clean up verification samples 

1 

Deep Zone: -Develop a 16 node sampling grid for the sampling area 
-Use appendix A of the IG to determine which four of the sixteen will be sampled 
to collect variance/verification samples 

Determination of Shallow Zone Sampling Grid: 

Shallow Zone Sampling Grid Area determined from Table 5-1, IG 
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 

3 

33 

34 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

45 

46 

1 Total Area: 9209.02 m2 

2 Area of Decision Subunits (total area 2 subunits) 4604.51 m' 

Decision Subunit divided into 4 Sampling Areas: 1151.13 m2 

5 

6 Sampling Areas divided into a 16 node grid (node numbers 1-16): 71 .95 m2 

7 

a Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table) 
9 See Attachment 3, Sht 1 of 3, 100-F-26:12 Pipeline Shallow Zone Sampling Plan, 
o for Sample Location Table 
1 

2 

3 

4 

RSVP for the 100-F-26: 12, 1 .8-m (72-in.) Main Process Sewer Pipeline 

- ------

C-10 



Attachment to Waste Site Reclass ification Form 2007-034 

Washlngl= flZ_______ CALCULATION SHEET 

Originator G. Cruz Date 9/27/2007 Cale. No. 0100F-CA-V0308 

1 

5 

7 

9 

1 

2 

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 

3 

32 

33 

34 

3 

36 

3 

38 

3 

40 

4 

4 

43 

44 

45 

46 

47 

Project 100-F-26:12 Pipeline Sample Design Job No. 14655 Checked 

Subject Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampling Plan 

Determination of Stockpile Sampling Grid: 

Stockpile Sampling Grid Area determined from Table 5-1 , JG 
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) 

Total Area: 12868.40 m2 

Area of Decision Subunits (total area 3 subunits) 4289.47 m2 

Decision Subunits divided into 4 Sampling Areas: 1072.37 m2 

Sampling Areas divided into a 16 node grid (node numbers 1-16): 67.02 m' 

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table) 
See Attachment 3, Shi 2 of 3, 100-F-26:12 Pipeline Stockpile (BCL) Soil Samplina Plan, 
for Sample Location Table 

Determination of Stockpile Sampling Grid: 

Stockpile Sampling Grid Area determined from Table 5-1. IG 
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) 

Total Area: 2280.77 m2 

Area of Decision Subunits (total area 2 subunits) 1140.39 m2 

Decision Subunits divided into 4 Sampling Areas: 285.10 m2 

Sampling Areas divided into a 16 node grid (node numbers 1-16): 17.82 m' 

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table) 
See Attachment 3, Sht 3 of 3, 100-F-26:12 Pipeline Stockpile (BCL) Soil/Debris Sampling Plan, 
for Sample Location Table 

RSVP for the JOO-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline 

Rev. 0 

Rev. No. 0 ----,-----
QI '5J Date <Jp7/01 

Sheet No. 2 of 2 
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Attachment to Waste Site Reclassification Form 2007-034 

Was-Ch>~ 

Originator G. Cruz Date 9/27/2007 Cale. No. 0100F-CA-V0308 

Project 100-F-26:12 Pipeline Sample Design Job No. 14655 Checked 

Subject Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampl ing Plan 

1 ATTACHMENT 1 
2 

3 Sample Grid Point Lookup Table. 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 
22 

1 

Default Plan 

VarianceNerification 
VarlanceNerification 
VarianceNerification 
VarianceNerification 

Variance 

Variance 
Not Sampling 
Not Sampling 
Not Sampling 
Not Samolina 
Not Sampling 
Not Sampling 
Not Sampling 
Not Sampling 
Not Sampling 
Not Sampling 

Sampling 
Aroa 1 

3 
4 

16 
10 

2 
13 
6 
1 
9 
15 
8 
5 
7 

11 
12 
14 

Sampllng Sampling 
Area2 Area 3 

6 1 
7 11 
3 2 
15 4 
14 5 
10 9 
1 10 
9 13 
12 7 
16 15 

13 8 
2 3 
11 14 
4 6 
8 16 
5 12 

Sampling Sampling Sampllng Sampling 
Area 4 Area 5 Area 6 Area 7 

4 5 1 3 
3 15 15 5 
7 7 10 11 

12 1 13 4 

9 13 12 8 
13 2 16 1 
8 14 4 16 

1 10 5 12 
5 6 2 6 
14 16 6 2 
10 12 11 13 
11 4 3 9 
15 11 14 14 
2 9 7 7 

16 3 8 15 
6 8 9 10 

23 

24 

25 

•• Note: Grid nodes for each sampling area in each waste site should be numbered consistently, e.g., begin numbering 

the nodes in the northwestern-most node, then number consecutively left to right. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

RSVP for the JOO-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Sampling 
Area 8 

3 
13 
4 
8 

2 
12 
5 
1 
7 
15 
14 
10 
6 
11 
9 
16 

Rev. 0 

Rev. No. 0 
C4 B -D-at_e_1 _z_-;_0~o-7-

Sheet No 1 of 1 --------

Sampllng Sampllng 
Area 9 Area 10 

4 16 
10 10 

3 14 
16 4 

14 8 
5 3 
8 6 
1 15 

15 9 

11 1 

2 12 
7 11 
13 2 

9 7 
6 13 
12 5 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

Rev. No. 0 Originator . Cruz Date 9/27/2007 Cale. No. 0100F-CA-V0308 

Project 100-F-26:12 Pipeline Sample Design Job No. 14655 Checked Qjg -D-ate_'1"_Z....,,_e_7.k-+o-7 
l 

Subject Shallow Zone and Stockpile (BCL) Soil, Soil/Debris Sampling Plan 

1 ATTACHMENT 2 
2 

3 Number of Decision Subunits Based on Area. 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

Area of Primary Decision Unit (m2) 
<1,394 

>1,394 to <2,326 
>2,326 to <3,256 
>3,256 to <4, 186 
>4,186 to <9,303 
>9,303 to <1 3,024 

>1 3,024 to <16,745 
>1 6,745 to <20,466 

>20,466 
a ROUND is an integer rounding function. 

RSVP for the JO0-F-26: 12, 1.8-m (72-in.) Maiit Process Sewer Pipeline 

Sheet No. 1 of 1 

Number of Subunits 
1 
2 
3 
4 
2 
3 
4 
5 

ROUNDa (Area/3,720) 

I 
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RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Attachment to Waste Site Reclassification Form 2007-034 

a 
a 
IX) 
a 
IX) 
1/1 

w 

+ 

SCALE 1: 1250 

12.5 0 12.5 25 50 meters 

j 

I 

Attachment 3 Sheet No . iof .3_ 
Originator 6 . C.f== Date °!-7-.] -o}: 
Chk'd By <?~ Qate 9'/ --z7/o-z 
Cale. No. 6/rJoF-CA-V0sD'/; Re~ N{:, . ~t)~--

U.S DEPARTMENT OF ENERGY 
DOE RICHLAND OPERATIONS OFFICE 

RIVIER CORRIDOR CLOSURE CONTRACT 

NOTES 

1. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 71.95 
SQUARE METERS. 

2 . SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER 
SQUARE METERS. 

Rev. 0 

3. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS A1 , A2, A3 
AND A4 WITHIN DECISION SUBUNIT 1. SAMPLING AREAS B5, B6, 
87, AND B8 WITHIN DECISION SUBUNIT 2. 

LEGEND 

~q 

-
VARIANCE AND VERIFICATION 
SAMPLING NODE 

VARIANCE SAMPLING NODE 

SAMPLE LOCATION TABLE 

DECISION SUBUNIT SAMPLING AREA SAMPLE NODE NORTHING EASTING 

2 

A1 S-A1-2 147980.34 580608.90 
S-A1-3 147989.74 580617.64 
S-A1-4 147980.00 580617.58 
S-A1-10 147987.87 580641.01 
5-A1-13 147993.84 580653.19 
S-A1-16 147976.12 580653.20 

A2 S-A2-3 147981.87 580665.39 
5-A2-6 147988.00 580677.48 
S-A2-7 147982.01 580677.52 
5-A2-10 147988.23 580689.37 
S-A2-14 147988.44 580701 .08 
S-A2-15 147982.25 580701.09 

A3 S-A3-1 147994.29 580712.70 
5-A3-2 147988.04 580712.81 
S-A3-4 147975.93 580712.85 
S-A3-s· 147994.39 580724.56 
S-A3-9 147994.62 580736.08 
S-A3-11 147982.19 580736.17 
S-A4-3 147982.32 580759.55 
S-A4--4 147976.22 580759.52 
S-A4-7 147982.54 580771.25 
S-A4-9 147994.98 580782.68 
5-A4-12 147976.31 580782.91 
S-A4-13 147995.01 580794.07 

BS 5-85-1 147995.60 580808.21 
S-B5-2 147989.86 580805.52 
S-B5-5 148000.44 580815.50 
S-B5-7 147984.80 580815.66 
S-B5-13 147995.53 580835.00 
S-85-15 147979.03 580835.03 

B6 5-B6-1 147997.67 580844.01 
S-B6-10 147985.42 · 580862.27 
S-86-12 147971.93 580862.34 
5-B6-13 147995.53 580871.58 
5-86-15 147981 .07 580872.75 
5-B6-16 147973.63 580872.80 

B7 S-B7-1 147995.38 580882.71 
S-B7-3 147981.10 580882.82 
5-B7-4 147973.99 580882.87 
5-B7-5 147994.81 580893.00 
5-B7-8 147973.87 580893.13 
S-B7-11 147980.62 580903.52 

88 S-BB-2 147989.20 580923.93 
5-B8-3 147981.62 580923.99 
S-BB-4 147973.96 580924.09 
S-B8-8 147974.15 580933.24 
S-88-12 147973.48 580943.01 
5-88-13 147990.48 580953.27 

ATTACHMENT 3 

1OO-F AREA 
1OO-F-26:12 PIPELINE 

SHALLOW ZONE SAMPLING PLAN 
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Attachment to Waste Site Reclassification Form 2007-034 

SCALE 1: 1 000 

10 0 10 20 40 meters 

NOTES 

1. STOCKPILE NODE AREAS ARE APPROXIMATELY 67.02 
SQUARE METERS. 

2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER 
SQUARE METERS. 

3. THE STOCKPILE CONSISTS OF SAMPLING AREAS Al, A2, A3 
AND A4 WITHIN DECISION SUBUNIT 1. SAMPLING AREAS 85, 86, 
87, AND 88 WITHIN DECISION SUBUNIT 2. SAMPLING AREAS C9, C10 
Cl , AND C2 WITHIN DECISION SUBUNIT 3. 

LEGEND 

VARIANCE AND VERIFICATION 
SAMPLING NODE 

VARIANCE SAMPLING NODE 

Attachment0 Sheet No . '2 of 3 
Originator (;;,. c£L12- Date °(-23:-09: 
Chk'd By &/5 O_qte :k?/crz 
Cale. No. 0/0Q F-2JGV030'G Rev No. ~O __ _ 

U.S DEPARTMENT OF ENERGY 
DOE RICHLAND OPERATIONS OFFICE 

RIVIER CORRIDOR CLOSURE CONTRACT 

Rev. 0 

SAM PLE LOCATION TABLE 

DECISION SUBUNIT SAMPLING AREA SAYPLE NODE NORT!IlNG EA.STING 

1 

2 

3 

A1 0-A1-2 148202.15 580758.55 
0-A1-3 148197.73 580765.05 
0-A1-4 148193.26 580771.64 

0-A1 -1 0 148194.83 580754.08 
O-A1-13 148181.69 580773.95 
0-A1-16 148168.12 580794.48 

A2 0-A2-3 148183.43 580755.85 
0-A2-6 148170.51 580775.98 
0 - A2-7 148166.08 580782.88 
0-A2-10 148179.50 580746.22 
0-A2-14 148162.47 580772.72 
0-A2-15 148158.35 580779.1 2 

A3 O-A3-1 148175.87 580736.02 
0-A3-2 148172.10 580741.84 
O-A3-4 148163.94 5807M.46 
0-A3-5 148159.81 580760.84 
0-A3-9 148166.92 580733.81 
0-A3-11 148159.11 580745.27 

A4 0-A4-3 148149.74 580742.02 
0-A+-4 148146.1 1 580747.60 
O-A4-7 148135.1 8 580764.42 
O- A4-9 148144.21 580728.85 

0-A4-12 148136.80 580741 .11 
O-A4- 13 148134.09 580745.72 

85 0 - 85-1 148161.25 580820.12 
0 - 85-2 148149.61 580830.77 
0-85- 5 148135.40 580843.05 
0-85-7 148128.54 580847.76 
0-85-13 148133.68 580831.94 
0-85-15 148117.70 580842.32 

86 0-86-1 148165.74 580803.92 
0-86-10 148152.56 580803.19 
0-86-12 148137.81 580812.50 
0 - 86-13 148130.34 580817.20 
0-86-15 148115.23 580826.74 
0-86-16 148107.55 580832.85 

87 0-87-1 148153.87 580794.30 
0-87-3 148138.72 580802.57 
0-87-4 148131.88 580806.80 
0-87-5 148125.19 580810.94 
0-87-8 148106.78 580822.35 
0-87-11 148134.46 580794.35 

88 0-88-2 148131.16 580783.56 
0-88-3 148126.31 580786.55 
0-88-4 148121.52 580789.51 
0-88-8 148103.50 580800.66 
0-88-12 148103.27 580790.17 
0-88-13 148118.61 580768.-41 

C9 0-C9-3 148098.86 580814.83 
0-C9-4 148091 .46 580808.37 
O-C9-5 148101.09 580829.10 

O- C9-10 148094.76 580834.21 
0-C9-14 148091.86 580842.63 
0-C9-16 148079.08 580834.49 

C10 0 - C10-3 148083.09 580787.71 
0-C10-4 148077.83 580784.78 
O-C10-8 148072.27 580795.16 

o - c10-10 148076.32 580811 .32 
0-C10-14 148071 .75 580823.29 
O-C10-16 148062.27 580817.00 

C1 O-C1-2 148067.54 580779.11 
0-C1-3 148062.51 580776.20 
0-C1-4 148057.47 580773.32 
O-C1-10 148056.73 580797.72 
O-C1- 13 148058.27 580811 .25 
O-Cl -16 148041 .22 580799.39 

C2 O-C2-3 148029.20 580751.04 
0-C2-6 148044.78 580768.27 
0-C2-7 148039 .02 580764.72 
O-C2-10 148038.40 580774.76 
O-C2-14 148036.80 580787.45 
0-C2-15 148033.55 580783.18 

ATTACHMENT 3 

100-F AREA 
100-F-26:12 PIPELINE 

STOCKPILE (BCL) SOIL SAMPLING PLAN 
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RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Attachment to Waste Site Reclassification Form 2007-034 

SCALE 1: 400 

4 0 4 8 16 meters 
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w 

Attachment _-"---,-------Sheet »o. l of 3-
0 rig i nato r G. ~J?_U7..,.,.. Date '1- '2-?- -0±: 
Chk'd By C.48 Date h:;,~ 
Cale. No. O/O0F-CA-\Jo?,QS?. Riv N6. -'V'"""--

U.S DEPARTMENT OF ENERGY 
DOE RICHLAND OPERATIONS OFFICE 

RIVIER CORRIDOR CLOSURE CONTRACT 

NOTES 

1. STOCKPILE NODE AREAS ARE APPROXIMATELY 17.82 
SQUARE METERS. 

2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER 
SQUARE METERS. 

Rev. 0 

3. THE STOCKPILE CONSISTS OF SAMPLING AREAS A 1, A2, A3 
AND A4 WITHIN DECISION SUBUNIT 1. SAMPLING AREAS 85, 86, 
87, AND 88 WITHIN DECISION SUBUNIT 2. 

LEGEND 

VARIANCE AND VERIFICATION 
SAMPLING NODE 

VARIANCE SAMPLING NODE 

SAMPLE LOCATION TABLE 

DECISION SUBUNIT SAMPIJNG AREA SAliPLE NODE NORTHING EASTING 

1 A1 0-A1-2 148113.41 580715.14 
O-A1-3 148109.45 580714.61 
0 - Al-4 148106.27 580714.1 6 
0-A1-10 148120.10 580719.78 
0-Al-13 148108.70 580719.80 
0-Al-16 148097.70 580719.83 

A2 0-A2-3 148117.88 580724.35 
0-A2-6 148105.88 580724.46 
0-A2-7 148101 .89 580724.50 
0-A2-10 148121.83 580728.77 
0-A2-14 148105.87 580728.93 
0-A2-15 148101 .88 580728.97 

A3 0-A3-1 148125.27 580733.33 
0-A3-2 148121 .00 580733.39 
0-A3-4 148113.42 580733.42 
0-A3-5 148109.58 580733.44 
0-A3-9 148123.18 580738.17 
O-A3-11 148115.35 580738.21 

A4 O-A4-3 148114.05 580743.45 
0-A4-+ 148110.79 580743.47 
0-A-4-7 148100.90 580743.52 
0 - A-4-9 148117.42 580748.83 

0 - A4-12 148107.67 580749.81 
O-A4-13 148105.18 580749.75 

2 B5 O-B5-1 148090.81 580702.99 
O-B5-2 148086.1 0 580702.60 
0-85-5 148093.24 580707.42. 
0-85-7 148083.39 580707.53 
0-85-13 148093.29 580714.32 
0-85-15 148082.60 580714.37 

B6 0-86-1 148094.50 580719.28 
0-86-10 148091 .58 580725.61 
0-86-1 2. 148085.81 580725.60 
0-86-13 148082.91 580725.59 
0-86- 15 148077.10 580725.58 
0-86-16 148073.24 580725.57 

B7 0-87-1 148094.23 580731 .43 
0-87-3 148087.65 580731.4-0 
0-87-4 148084.36 580731.38 
0-87-5 148081.07 580731 .37 
0-87-8 148070.86 580731.33 
0-B7-11 148087.31 580736.70 

88 0-88-2. 148091.07 580742.10 
0-88-3 148087.88 580742.09 
0-88- 4 148084.68 580742.09 
0-88-8 148070.98 580742.05 
0-B8-12 148087.42 580748.47 
0-B8-13 148084.86 580748.38 

ATTACHMENT 3 

1OO-F AREA 
1OO-F-26:12 PIPELINE 

STOCKPILE (BCL) SOIL/DEBRIS SAMPLING PLAN 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

CALCULATION COVER SHEET 

Project Title 100 F Area Remed ial Action Job No. 14655 

Area 100 F 

Discipline Environmental *Cale. No. 0100F-CA-V0310 

Subject 100-F-26:12 Pipeline BCL Soil/Debris Variance Calculation 

Computer Program MS Excel Program No. Excel2003 

The attached calculations 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 . 

Committed Calculation ~ Preliminary D Superseded • Voided • 
Rev. Sheet Numbers Originator Checker Reviewer Approval Date 

0 4 J. R. DeBuigne R T.Coffman NIA S.W. Call ison 

1-"2.S·<>'> {<, ,11_1 .t'! I v,'pJ '3~ ~ 9-:z s-- 0 1 
l~n.. -- u , r 

SUMMARY OF REVISION 

. 

WCH-DE-018 (04/14/2006) *Obtain Cale. No. from R&DC and Form from Intranet 

RSVP for the J00-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline C-17 
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Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford 

0 Originator 
Project 
Subject 

J.R. DeBuigne .:J~j) Date ,.u.•-og/11/2007 Cale. No. 0I00F-CA-Y0310 Rev. No. 
100-F Remedial Action Job No. 14655 Checked R.T. Coffman R.,,g < Date qh-r/oJ 

1 ot'2 1 OO-F-26: 12 Pipeline BCL Soil/Debris Variance Calculation Sheet No. 

1 Conclusion: 
2 The required number of samples calculated (1 sample) for each decision sub-unit is less than the default number 
3 (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be collected 
4 from each shallow zone decision sub-unit. 

6 Problem: 
7 Calculate the number of close out samples required for 1 0O-F-26: 12 Pipeline BCL Soil/Debris Decision Unit 
e verification sampling as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, 
9 Rev 4) and "Instruction Guide for the Remediation of 100 Areas Waste Sites" (01 OOX-IG-G0001 , Rev 5). 

10 

11 Given: 
12 1) Sample locations for the 1 OO-F-26:12 Pipel ine BCL Soil/Debris Decision Unit are identified on the 1 OO-F-26:12 
13 Shallow Zone and Stockpiling Soil , Soil Debris (BCL) Sampling Plan, Calculation number 01 OOF-CA-V0308, Rev. 
14 0. 
15 2) Lookup values from DOE/RL-96-22, Rev 4. 
16 3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 0100X-IG-G0001, Rev 5. 
17 4) Field sampling information from sampling logbook EFL-117 4-3. 
18 

19 Solution: 
2.° Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets 
21 are used to calculate the required number of closeout samples. Variance calculation is based on the same three 
22 isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 4. The statistical design is based on the 
23 premise that these isotopes are the predominant components of the contamination and are representative of the 
24 contamination distribution. 
25 

26 Sheet No. Contents 
21 1 Cale. Summary 
2s 2 BCL Soil Debris 
29 

30 

31 

32 

33 

34 

35 

36 

. 37 

Topic 
Summary of Cale Brief 
Required Number of Samples Calculation 

38 L-- ---------------------------------- -----J 

Cale. Summary 

RSVP for the 100-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Rev.0 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

CALCULATION SHEET 
Washington Closure Hanford q. u.-l>") 
J.R. DeBuigne -3lb Date 9/11/2007 Cale. No. OIOOF-CA-V03 10 Rev. No. 0 Originator 

Project 
Subject 

100-F Remedial Action Job No. 14655 Checked 
100-F-26:12 Pipeline BCL Soil/Debris Variance Calculation 

R.T. Coffman ~srr_ Date q {i.dJaJ 
Sheet No. 2 of 2 

1 Statistical Evaluation of Analytica l Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
4 Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
s against the default of four. 
1 Sample locations are from Calculation 01 OOF-CA-V0308. 
e Mean, Standard Deviation, t, and Number of Samples formulas are from DOE/RL-96-22 , Appendix A. 

10 

11 Decision Unit: I OO-F-26: 12 Pipeline BCL Soil/Debris Variance Calculation 
12 Samples va lues from GEA analysis 
13 Sample Areas , A 1 thru B8 Constituent 
14 Sample # Sample Date Location Cobalt-60 

C'/ 
Q Cs-137 Q Europium-152 Q 

15 P' IIQ C'I P' 1rQ c ·1 p 1/Q 

1s Look-up Value (HT)--------------------> ·1.4 6.2 3.3 
17 J15FW7 8/29/2007 A1 -Z 0 .041 u 0.042 u 0.112 u 
1e J15t-VV8 8/29/2007 A1-3 0.031 u 0.033 u 0.091 u 

" J15FW9 8/29/2007 A1-4 0.032 u 0.086 0.202 

2C .J15FX0 8/29/2007 A1-10 0.042 u 0.038 u 0.102 u 
21 J15FX1 8/29/2007 A 1-1J 0.035 u 0.033 u 0 .084 u 
2, J15FX2 8/29/2007 A1-16 0.031 u 0.033 u 0.091 u 
2 J15FX3 8/29/2007 AZ-J O.uq,: u U.04J u 0.11J u 
2, J15FX4 8/29/2007 AZ-6 0.038 u 0.092 0.114 u 
2' J15rA5 8/29/2007 A2-7 0.031 u 0.033 u 0.084 u 
2! J15FX6 8/29/2007 A2-10 0 .067 u 0.06 u 0.162 u 
2 J15FX7 8/29/2007 A2-14 0.052 u 0.051 u 0.126 u 
2! J15FX8 8/29/2007 A2-1!:> 0.051 u 0.248 0.294 

21 J15FX9 8/29/2007 A3-1 0.041 u 0.U4~ 0 .116 u 
3( J15FYO 8/29/2007 ,-...:,-L 0.047 u 0.05 u 0.128 u 
31 J15FY1 8/29/2007 AJ-4 0.037 u 0.039 u 0.114 u 
32 Jl:>t" '" 8/29/2007 l"\.J-0 U.U'I u U.U'½.:l u U. III u 

3, J15t-Y3 8/29/2007 1-\.:l-\l 0 .047 u 0.042 u 0.118 u 
34 J15FY4 8/29/2007 A3-11 0.04 u 0 .037 u 0.106 u 
31 J15FY5 8/29/2007 A4-J U.UJf u 0 .UJtJ u 0.104 u 
3! J15FY6 8/29/2007 A4-4 0.048 u 0.049 u 0.127 u 
31 J15FY7 8/29/2007 A4-7 0 .049 u 0.049 0 .1 23 u 
3! J15FY8 8/29/2007 A4-\l 0 .037 u 0.043 u 0.113 u 
31 J15FY9 8/29/2007 A4-12 0.056 u 0.051 u 0.1 48 u 
4( J15H00 8/29/2007 A4-1J 0 .046 u 0.044 u 0.119 u 
41 J15H01 8/29/2007 t!!:>-1 O.OJf u 0 .044 u U.11Z u 
4 2 J15H02 8/29/2007 1:1:,-,: 0 .072 u 0.058 u U.175 u 

" J15H03 8/29/2007 oc,-:, 0 .055 u 0.052 u 0.132 u 
44 J15H04 8/29/2007 t:IC>-/ 0 .042 u 0.044 u 0.115 u 
45 J15H05 8/29/2007 1:1:,-1 j U.035 u 0.036 u 0.1 u 
46 J15H06 8/29/2007 t!0-15 0.064 u 0.059 u 0.1 57 u 
47 J15H07 8/29/2007 oo-1 o.uoo u o.uo u 0.1.:lO u 

" J15H08 8/29/2007 1:10-10 0.042 u 0.043 u 0 .1 17 u 
4S J15H09 8/29/2007 t:St>-12 0.037 u 0.072 u 0.112 u 
5C J15H10 8/29/2007 oo-1 J 0.065 u 0.058 u 0.158 u 
51 J15H11 8/29/2007 t:S0-1!:> 0 .053 u 0.07 u 0.129 u 
5l J15H12 8/29/2007 oo-10 0.045 u 0.047 u 0.108 u 

1 OO-F-26 _ 12 BCL Soil Debris 

RSVP for the 100-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline C-19 



Originator 
Project 
Subject 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford ~ 
J.R. DeBuigne :Jg.I) Date 9/11 /2007 Cale. No. 
100-F Remedial Action Job No. 14655 Checked 
1 OO-F-26: 12 Pipeline BCL Soil/Debris Variance Calculation 

OI OOF-CA-V03 10 
R.T. Coffman ~:rr,_ 

, Statistical Evaluation of Analytical Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
• Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
1 Sample locations are from Calculation 0100F-CA-V0308. 
a Mean, Standard Deviation, t, and Number of Samples formulas are from DOE/RL-96-22 , Appendix A. 

10 

11 Decision Unit: I OO-F-26: 12 Pipeline BCL Soil/Debris Variance Calculation 
12 Samples values from GEA analysis 
13 Sample Areas , A 1 thru BB Constituent 
14 Sample # Sample Date Location Cobalt-60 

c ·t 
Q Cs-137 Q Europium-152 Q 

15 P' 1/Q p C'/ ll!l C'/ P' Jl!J 

16 Look-iJD Value (Hti' =.=======---~-~- --- > 1.4 6,2 3,3 
5, J15H13 8/29/2007 B7-1 0.033 u 0.034 u 0.092 u 
54 J15H14 8/29/2007 1::1/-;:! 0.044 u 0.037 u U.102 u 
5~ J15H15 8/29/2007 1::11-4 0.029 u 0.089 u 0.109 u 
56 J15H16 8/29/2007 B7-5 0.03 u 0.03 u 0.075 u 
57 J15H17 8/29/2007 I:! /-1:l 0.021 u 0.023 u 0.063 u 
5e J15H18 8/29/2007 1::1/-11 U.04;J u 0.04 u 0.112 u 
51 J15H19 8/29/2007 1::18-2 U.U.jL u U.U.j'I u U.u::u u 
6( J15H20 8/29/2007 l::!1:l-cl 0.029 u 0.029 u 0.07 u 
61 J15H21 8/29/2007 1::11:l-4 0.019 u 0.023 u 0.058 u 
62 J15H22 8/29/2007 1::18-8 0.042 u 0.038 u 0.105 u 
6, J15H23 8/29/2007 1::18-12 0.032 u 0.033 u 0.U86 u 
6 J15H24 8/29/2007 B8-1;:s 0.051 u 0.049 u 0.131 u 
65 Mean (L V) ------- -------------------> 0.04 0.05 0.12 
66 Standard Deviation (S) --- - -------------> 0.01 0.03 0.04 
67n (5%)-----------------------------> 1.645 1.645 1.645 
68 13 (20%) ----------------------------> 0.842 0.842 0.842 
69 Number of Samoles ------------------> 1 1 1 
70 

1 OO-F-26_ 12 BCL Soil Debris 
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CALCULATION COVER SHEET 

Project Title: 100-F Field Remediation Job No. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0317 

Subject: 100-F-26:12 Pipelines Cleanup Verification 95% UCL Calculation 

Computer Program: _E_x_ce_l ___________ _ Program No: _E_xc_e_l_2_0_0_3 _________ _ 

The attached calculations 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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0 Total= 30 L. 9. ~a~el / M. Capron N/A s. w. Callison 1/-/:J-o? 

, 

SUMMARY OF REVISION 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator L. D. Habel l-~ Date 11 /08/07 Cale. No. 0100F-CA-V0317 Rev. No. 0 

Rev. 0 

---Project 100-F Field Remediation Job No. 14655 Checked J . M. Capron I, '1,IC,- Date 11 /08/07 
/ Sheet No.~ Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

Summarv 
Purpose: 

2 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the shallow zone 
3 excavation of the subject site. Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) 3-part test for 
4 nonradionuclide contaminants of concern (COCs) and contaminants of potential concern (COPCs) and calculate the relative percent 
~ difference (RPO) for primary-duplicate sample pairs, as necessary. 

7 
8 Table of Contents: 

9 
10 
11 
12 
13 
14 
15 
16 

Sheets 1 to 4 - Summary 
Sheets 5 to 6 - Excavation Shallow Zone Statistical Calculations 
Sheets 7 to 9 - Overburden Statistical Calculations 
Sheets 1 Oto 12 - BCL Material Statistical Calculations 
Sheet 13 to 16 - Ecology Software (MTCAStat) Results (Overburden/BCL Material) 
Sheets 17 to 22 - SpliVDuplicate Analysis 
Attachment 1 - Verification Sampling Results (7 sheets) 

~~ Given/References: 

19 1) Sample Results (Attachment 1 ). 

20 2) Background values and remedial action goals (RAGs) are from DOE-RL (1996), DOE-AL (2001), DOE-RL (2005b) and 
21 Ecology (2005). 
22 3) DOE-RL, 1996, Hanford Site Background: Part 2, Soil Background tor Radionuclides DOE/RL-96-12, Rev 0, U.S. 
23 Department of Energy, Richland Operations Office, Richland, Washington. 
24 4) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background tor Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, 
25 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
26 5) DOE-AL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department 
;~ of Energy, Richland Operations Office, Richland, Washington. 

29 6) DOE-AL, 2005b, Remedial Design Report/Remedial Action Work Plan tor the 100 Area (RDR/RAWP), DOE/RL-96-17, 

30 Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

31 7) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 
32 Olympia, Washington. 
33 8) Ecology, 1993, Statistical Guidance tor Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 
34 Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of 
35 Ecology, Olympia, Washington. 
36 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
37 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspX>. 
38 1 O) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, !~ EPA 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C. 

41 11) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

42 
43 Solution: 
44 Calculation methodology is described in Ecology publication #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL 
45 2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the · 
46 WAC 173-340-740(7)(e) 3-part test tor nonradionuclides, and the RPO calculations for primary-dupl icate sample pairs, as required. 
47 The hazard quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining 
48 Sites Verification Package (RSVP). 
49 
50 
51 Calculation Description: 

52 The subject calculations were performed on data from soil verification samples from the subject waste site. The data were entered 

53 into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or creating formulae 
54 within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is documented by 
55 this calculation. Duplicate RPO results are used in evaluation of data quality within the RSVP for this site. 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
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CALCULATION SHEET 
Washington Closure Hanford 

Rev. 0 

Originator L. 0 . Habel L-#:<f Date 11 /08/07 Cale. No. 0100F-CA-V0317 Rev. No. 0 
Project 100-F Field Remediation Job No. 14655 Checked J . M. Capron i 1'IC..- Date 11 /08/07 
Subject 1 OO-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation / Sheet No. 2 of 22 

Summary (continued) 

2 UCL Methodology: 
3 
4 For nonradioactive analytes with S50% of the data below detection limits and all detected radionuclide analytes, the statistical value 
5 calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below 
~ detection limits, the maximum detected value for the data set is used instead of the 95% UCL. The 95% UCL is not calculated for 

8 data sets with no reported detections. The evaluation of the portion of each analyte's data set below detection limits was 

9 performed by direct inspection of the attached sample results, and no further calculations were performed for those data sets 

1o where >50% of the data was below detection limits. 

11 
12 Calculated cleanup levels are not available in Ecology (2005} under WAC 173-340-740(3} for: 
13 
14 
15 

aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; 

16 therefore, these constituents are not considered site COPCs and are also not included in these tables. 
17 

~! The 95% UCL values were not calculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, as these 

20 isotopes are excluded from consideration as COCs based on natural occurrence and analogous site information. 

21 
22 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics (Ecology 
23 1993). For radionuclide data, calculation of the statistics is done using the reported value. In cases where the laboratory does not 
24 report a value below the minimum detectable activity (MDA), half of the MDA is used in the calculation. For the statistical 
25 evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for 
26 censored data as described above. 
27 
28 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
29 
30 

and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10) 

31 and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are 

32 performed. For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing and calculation of the 95% 
33 UCL is done using Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the 
34 RDR/RAWP (DOE-AL 2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to 
35 address variable quantitation limits within a data set) , substitutions for censored data are performed before software input and the 
36 resulting input set treated as uncensored. 
37 
38 The WAC 173-340-7 40(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
39 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC, 
:~ 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC, 

42 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC. 

43 
44 The WAC 173-340-740(7)(e} 3-part test is not performed for COPCs where the statistical value defaults to the maximum value in 
45 the data set. Instead, direct comparison of the maximum value against site remedial action goals (RAGs) (within the RSVP) is 
46 used as the compliance basis. 
47 
48 The RPO values are evaluated for analytes detected in a primary-duplicate or primary-split sample pair for the purposes of data 
49 quality assessment within the CVP. The RPO is calculated when both the primary value and the duplicate value for a given analyte 
50 are above detection limits and are greater than 5 times the target detection limit (TDL}. The RPO calculations use the following 
51 

formula: 
52 
53 
54 
55 
56 

RPO =[ IM-Sl/((M+S)/2)]*100 

where, M = main sample value S = split (or duplicate) sample value 

57 For quality assurance/quality control (QA/QC) split and duplicate RPO calculations, a value less than 30% indicates the data 
58 compare favorably . For regulatory splits, a threshold of 35% is used (EPA 1994b). If the RPO is greater than 30% (or 35% for 
59 regulatory split data) , further investigation regarding the usability of the data is performed. To assist in the identification of 
60 anomalous sample pairs, when an analyte is detected in the primary or duplicate/spl it sample, but was quantified at less than 5 
61 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary and 
62 duplicate/split results exceed a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed. ~! Additional discussion is provided in the data quality assessment section of the appl icable CVP, as necessary. 

65 
66 
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Summary (continued) 

2..---------- --------------- - - --- -------- - ---------, 3 Methodology (continued): 
4 For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data compare fa vorably. For 
5 regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split data), further investigation 
6 regardi ng the usabili ty of the data is performed. No split samples were collected for cleanup verification of the subject site. Additional di scussion is 
7 
8 provided in the data qu ali ty assessment section of the app licable RSVP, as necessary. 

9 
10 Noteworthy details: 
11 
12 Initial sample results (September 5 and 6) indicated that four samples (J l 5H74, Jl 5H84, Jl5HB I and J l 5HB3 [duplicate of JI 5HB2]) in the 
13 overburden (OB) and below cleanup level (BCL) stockpi les had detections of Carbon- 14 in excess of the remedial action goal. The elevated carbon- 14 
14 was removed by removing 0.3 m (l ft) from each of the contaminated sample areas (0B-A2, OB-Cl , BCL-B5 and BCL-B6). The four areas were 
~: resampled (JI 5PKI , Jl 5PK2, J I 5PK3 and JI 5PK4) on October 4 for carbon- I 4. The analyses also returned results for tritium. At the request of EPA, 

17 the areas were resampled (J 15VY5, J 15VY6, J 15VY7 and J 15VY8) on October 16 for the complete set of analytes . 

18 
19 All of the results are presented in Attachment I . The latest set of resul ts (October 16) were used to replace the initial results (September 5 and 6) in 
20 statistical calcul ations since the contaminated soil was removed. The October 4 sample results were not used in the statistical calculations. However, 
21 to be conservative, the maximum resu lts for tritium and all other radionuclides obtained from the October 4 and October 16 samples were used in the 
22 RESidual RADioactivity (RESRAD) dose assessment to show that backfilling the excavation with overburden and below cleanup level stockpiles will 
23 meet the 15 mrem/year above background limitation for all exposure pathways and be protective of groundwater and the Co lumbia River. 
24 
25 
26 Results: 

27 
28 The resul ts presented in the tables that follow include the summary of the results of the 95% UCL calculations or the maximum value, the WAC 173-
29 340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site. 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
54 

Results Summary• - Remediation Footprint 
Excavation 

Overburden BCL 
Analyte Shallow 

Stockpile• Stockpile• 
Zone• 

Carbon-14 -- -- 1.43 
Cesium-137 - 0 {< BG) 0.039 

Europium-152 ·- 0.048 ·-
Strontium-SO ·- 0 (< BG) 0.260 

Tritium -- 1.39 4.68 
Antimony 1.0 1.2 0 .10 
Arsenic 3.5 2.5 3.6 
Barium 52.9 52.5 72.3 

Bervllium 0.18 0 .26 0.26 
Boron 1.5 1.5 3.4 

Cadmium ·- 0.18 0.17 
Chromium 7.8 8.3 10.7 

Hexavalent Chromium 0.31 1.40 0.33 
Cobalt 5.0 4.9 5.9 
Copper 13.7 11 .9 13.4 

Lead 7.1 5.8 7.1 
Manganese 223 237 261 

Mercurv 0.04 -- 0.05 
Molybdenum 0.48 0 .78 0.59 

Nickel 9.2 9.6 10.8 
Sele nium -- 1.3 ·-
Va nadium 28 .1 29.9 37.4 

Zinc 31.9 30.4 42.5 
55 "No detections were reported in any data set fo r COCs/COPCs not listed in this table. 

Units 

pCi/o 
pCi/Q 
pCi/g 
PCi/a 
pCi/o 
mg/kg 
mg/kg 
ma/ka 
mg/kg 
mg/kg 
ma/ka 
mg/kg 
ma/ka 
ma/ka 
mg/kg 
mg/kg 
ma/ka 
mg/kg 
mg/kg 
ma/ka 
ma/ka 
mg/kg 
mg/kg 

56 "Maximum or 95% UCL result, depending on data censorship, as described in the calculation methodology. 
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1 Summary (continued) 
2 
3 Excavation Shallow Zone - WAC 173-340 3-Part Test for most stringent RAG: 
4 95% UCL > Cleanup Limit? NO 
5 > 10% above Cleanup Limit? YES 
6 Any sample> 2x Cleanup Limit? NO 
7 
8 Because of the "yes" answers to the WAC 173-340 3-part test tor lead, additional evaluation of the attainment 
9 of cleanup criteria will be performed. 

10 
11 Overburden - WAC 173-340 3-Part Test for most stringent RAG: 
12 95% UCL> Cleanup Limit? NO 
13 > 10% above Cleanup Limit? NO 
14 Any sample > 2x Cleanup Limit? NO 
15 
16 All data sets evaluated meet the 3-part test criteria when compared 
17 to the most stringent cleanup limit. 

18 

19 BCL - WAC 173-340 3-Part Test for most stringent RAG: 
20 95% UCL > Cleanup Limit? NO 
21 > 10% above Cleanup Limit? NO 
22 Any sample> 2x Cleanup Limit? NO 
23 
24 All data sets evaluated meet the 3-part test criteria when compared 
25 to the most stringent cleanup limit. 
26 
27 
28 

Relative Percent Difference Results"·" -

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Analyte 

Potassium-40 
Radium-226 
Aluminum 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Silicon 
Vanadium 
Zinc 

Excavation Shallow Zone 
Duplicate Split 
Analysis Analysis 

11 % .. 

-· .. 

6% 35% 
8% 35% 
7% 12% 
0% 56% 
5% 7% 
2% 44% 
2% 36% 
1% 32% 

25% 158% 
7% 59% 
23% 23% 

Overburden Stockpile 
Duplicate Split 
Analysis Analysis 

1% .. 

9% .. 
15% 37% 
22% 37% 
9% 24% 
17% 43% 
2% 11 % 
21% 36% 
14% 23% 
9% 25% 
4% 87% 

20% 30% 
13% 48% 

BCL Stockpile 
Duplicate Split 
Analysis Analysis 

12% ·-
.. .. 

2% 19% 
6% 0% 

72% 70% 
5% 39% 
8% 20% 
1% 27% 
12% 3% 
5% 8% 
10% 149% 
1% 32% 

63% 52% 
43 "Relative percent difference evaluation was not required for analytes not included in this table. 
44 t>i"he significance of relative percent difference values are discussed within the RSVP tor the subject site. 
45 •· = analysis not required 
46 
47 BCL = below cleanup levels 
48 CALC = cleanup levels and risk calculations 
49 COC = contaminant of concern 
50 COPC = contaminant of potential concern 
51 MDA = minimum detectable activity 
52 OB = overburen 
53 QA/QC = quality assurance/quality control 
54 RAG = remedial action goal 

RDR/RAWP = remedial design report/remedial action work plan 
RESRAD = RESidual RADioactivity 
RPD = relative percent difference 
RSVP = Remaining Site Verification Package 
SAP = sampling and analysis plan 
TDL = target detection limit 
UCL = upper confidence limit 
WAC= Washington Administrative Code 
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Washington Closure Hanford 
Originator L. D. Habel LJ}-­

Project 100-F Field Remediation 

Attachment to Waste Site Reclass ification Form 2007-034 

CALCULATION SHEET 

Date 11 /08/07 
Job No. 14655 

Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

100-F-26:12 Excavation Shallow Zone Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 

27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 

Sample Sample Sample 
Area Number Date 

SZ-A4 J15H90 9/1 1/07 
SZ - A4 - duo J15H91 9/11 /07 

SZ-A1 J15H87 9/ 11 /07 
SZ - A2 J15H88 9/11 /07 
SZ-A3 J15H89 9/11/07 
SZ- B5 J15H92 9/12/07 
SZ -B6 J1 5H93 9/12/07 
SZ - B7 J15H94 9/12/07 
SZ - B8 J15H95 9/12/07 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
SZ - A4 J15H90/J15H91 9/11 /07 
SZ - A1 J15H87 9/11 /07 
SZ - A2 J15H88 9/11 /07 
SZ-A3 J15H89 9/11 /07 
SZ- B5 J15H92 9/12/07 
SZ-B6 J1 5H93 9/12/07 
SZ - B7 J15H94 9/12/07 
SZ - B8 J15H95 9/12/07 

.. IC StatIstIca t t' ompu a tons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statistical Value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(ma/kal 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? Yes 

Arsenic 
ma/kg Q POL 

1.2 u 1.2 
2.3 1.2 
2.2 1.2 
2.8 1.2 
6.2 1.2 
2.8 1.2 
1.6 1.2 
1.5 1.2 
1.9 1.2 

Arsenic 
mg/kCI 

1.5 
2.2 
2.8 
6.2 
2.8 
1.6 
1.5 
1.9 

Arsenic 

Small data set (n<10). Use 
nonparametric z-statistic. 

8 
0% 
2.6 
1.6 
3.5 
6.2 
3.5 

DE & GW & 
20 River Protection 

NO 
NO 
NO 

Yes 

RSVP for the 100-F-26: 12, 1.8-m (72- in.) Main Process Sew~r Pipeline 

Barium 
mg/kg o POL 
29.4 C 0.06 
31.9 C 0.06 
63.8 C 0.06 
38.8 C 0.06 
68.0 C 0.06 
50.5 C 0.06 
36.1 C 0.06 
37.5 C 0.06 
29.0 C 0.06 

Barium 
mg/k~ 

30.7 
63.8 
38.8 
68.0 
50 .5 
36 .1 
37.5 
29.0 

Barium 

Small data set (n<10) . Use 
nonparametric z-statistic. 

8 
0% 
44.3 
14.9 
52.9 
68.0 
52.9 

. 
132 GW Protection 

NO 
NO 
NO 

Yes 

Beryllium Boron Chromium 
mg/kg a POL mg/kg o POL mg/kg o POL 
0.11 0.03 1.0 u 1.0 5.2 0.29 
0.12 0.03 1.0 u 1.0 5.2 0.28 
0.20 0.03 1.6 C 1.1 6.9 0.30 
0.16 0.03 1.0 u 1.0 6.5 0.29 
0.23 0.03 2.1 C 1.1 8.8 0.29 
0.12 0.03 2.0 1.0 8.5 0.29 
0.15 0.03 1.1 u 1.1 8.2 0.29 
0.15 0.03 1.2 1.0 6.7 0.28 
0.16 0.03 1.1 u 1.1 5.8 0.29 

Beryllium Boron Chromium 
mg/kg mg/k! mg/k~ 

0.12 0.50 5.2 
0.20 1.6 6.9 
0.16 0.50 6.5 
0.23 2.1 8.8 
0.12 2.0 8.5 
0.15 0.55 8.2 
0.15 1.2 6.7 
0.16 0.55 5.8 

Beryllium Boron Chromium 

Small data set (n<10). Use Small data set (n<10) . Use Small data set (n<10). Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

8 8 8 
0% 50% 0% 
0.16 1.1 7.1 
0.04 0.70 1.3 
0.18 1.5 7.8 
0.23 2.1 8.8 
0.18 1.5 7.8 

GW & River GW & River 
1.51 Protection 320 GW Protection 18.5 Protection 

NO NO NO 
NO NO NO 
NO NO NO 

Yes Yes Yes 

Hexavalent Chromium 
mg/kg o POL 
0.27 0.20 
0.20 u 0.20 
0.28 0.20 
0.36 0.20 
0.32 0.20 
0.27 0.20 
0.34 0.20 
0.20 u 0.20 
0.22 0.20 

Hexavalent Chromium 
mg/kg 

0.19 
0.28 
0.36 
0.32 
0.27 
0.34 
0.10 
0.22 

Hexavalent Chromium 

Small data set (n<10). Use 
nonparametric z-stat_istic. 

8 
13% 
0.26 
0.09 
0.31 
0.36 
0.31 

2 River Protection 

NO 
NO 
NO 

Yes 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron ;~ C:.. 

Rev.0 

Rev. No. O 
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Washington Closure Hanford 
Originator L. D. Habel L-%­

Project 100-F Field Remediation 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 

Date 11 /08/07 
Job No. 14655 

Subject 100-F-26:12 Pipel ine Cleanup Verification 95% UCL Calculation 

100-F-26:12 Excavation Shallow Zone Statistical Calculations 
2 Verification Data 
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 

Sample Sample Sample 
Area Number Date 

SZ-A4 J15H90 9/11 /07 
SZ-A4 - dup J15H91 9/11 /07 

SZ-A1 J15H87 9/11 /07 
SZ-A2 J15H88 9/11/07 
SZ-A3 J15H89 9/11 /07 
SZ-B5 J15H92 9/12/07 
SZ-B6 J15H93 9/12/07 
SZ-B7 J15H94 9/12/07 
SZ-B8 J15H95 9/12/07 

Statistical Comoutation lnout Data 
Sample Sample Sample 

Area Number Date 
SZ - A4 J15H90/J15H91 9/11 /07 
SZ-A1 J15H87 9/11 /07 
SZ-A2 J15H88 9/11 /07 
SZ - A3 J15H89 9/11 /07 
SZ- B5 J15H92 9/12/07 
SZ- B6 J15H93 9/12/07 
SZ-B7 J15H94 9/ 12/07 
SZ - B8 J15H95 9/12/07 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statistical Value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg: 
WAC 173-340 3-P ART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv samole > 2X Cleanup Limit? 

Further 
WAC 173-340 Compliance? Assessment 

Required 

Cobalt 
mg/kg Q PQL 

3.4 0.23 
3.5 0.23 
5.0 0.24 
4.1 0.23 
5.4 0.23 
4.9 C 0.23 
4.6 C 0.23 
4.8 C 0.23 
4.6 C 0.24 

Cobalt 
mg/kg 

3.5 
5.0 
4.1 
5.4 
4.9 
4.6 
4.8 
4.6 

Cobalt 

Small data set (n<10). Use 
nonparametric z-statistic. 

8 
0% 
4.6 

0.60 
5.0 
5.4 
5.0 

32 GW Protection 

NO 
NO 
NO 

Yes 

RSVP for the 100-F-26: 12, 1. 8-m (72-in.) Main Process Sewer Pipeline 

Copper 
mg/kg Q PQL 

10.3 C 0.26 
10.8 C 0.26 
11.4 C 0.27 
11 .3 C 0.26 
14.1 C 0.26 
11 .1 0.26 
9.6 0.26 
9.8 0.25 
18.3 0.27 

Copper 
mg/kg 

10.6 
11.4 
11 .3 
14.1 
11 .1 
9.6 
9.8 
18.3 

Coooer 

Small data set (n<10). Use 
nonparametric z-statistic. 

8 
0% 
12.0 
2.9 
13.7 
18.3 
13.7 

22 River Protection 

NO 
NO 

- NO 

Yes 

Lead Manganese Nickel 
ma/ka Q PQL mg/ka Q PQL ma/ka Q PQL 

2.6 0.94 181 0 .20 7.1 0.77 
2.7 0.94 180 0.20 7.5 0 .77 
5.2 0.97 234 0.21 9.0 0.80 
6.8 0.95 195 0 .20 7.7 0.78 
13.7 0.97 249 0.21 10.3 0.79 
2.6 0.95 223 0.20 9.6 0.77 
2.3 0.96 206 0.20 8.9 0.79 
2.7 0.93 206 0.20 8.3 0.76 
2.0 0 .97 162 0.21 8.0 0.80 

Lead Manganese Nickel 
ma/ka mg/k, mg/kg 

2.7 181 7.3 
5.2 234 9.0 
6.8 195 7.7 
13.7 249 10.3 
2.6 223 9.6 
2.3 206 8.9 
2.7 206 8.3 
2.0 162 8.0 

Lead Manaanese Nickel 

Small data set (n<10) . Use Small data set (n<10). Use Small data set (n<10). Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

8 8 8 
0% 0% 0% 
4.7 207 8.6 
4.0 28.3 1.0 
7 .1 223 9.2 
13.7 249 10.3 
7.1 223 9.2 

GW & River GW & River 
10.2 Protection 512 Protection 19.1 GW Protection 

NO NO NO 
' YES NO NO 

NO NO NO 

A detailed assessment will 
be performed. The data set 
meets the 3-part test criteria Yes Yes 

when compared to direct 
exposure cleanup levels. 

Vanadium 
mg/kg Q PQL 

18.7 0.23 
17.4 0.23 
26.7 0 .24 
22.3 0 .23 
26.1 0 .23 
31.7 0.23 
26.0 0.23 
29.6 0.23 
24.9 0.24 

Vanadium 
mQ/kA 

18.1 
26.7 
22.3 
26.1 
31 .7 
26.0 
29.6 
24.9 

Vanadium 

Small data set (n<10). Use 
nonparametric z-statistic. 

8 
0% 
25.7 
4.2 

28.1 
31 .7 
28.1 

85.1 GW Protection 

NO 
NO 
NO 

Yes 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron fl2;,f., 

I 

Zinc 
ma/kg Q PQL 
23.6 C 0.11 
21 .9 C 0.11 
31.0 C 0.12 
29.9 C 0.12 
39.2 C 0.12 
31.2 C 0.11 
26.0 C 0.12 
27.2 C 0.11 
23.0 C 0.12 

Zinc 
mg/kg 

22.8 
31 .0 

. 29.9 

39.2 
312 
26.0 
27.2 
23.0 

Zinc 

Small data set (n<10) . Use 
nonparametric z-statistic. 

8 
0% 

28.8 
5.4 

31 .9 
39.2 
31.9 

67.8 River Protection 

NO 
NO 
NO 

Yes 

Rev.O 

Rev. No. o 
Date 11 /08/07 
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Washington Closure Hanford 

1 100-F-26:12 Overburden Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Sample Sample Sample 
Area Number Date 

OB·A4 J15H76 9/5/07 
OB· A4-dup J15H77 9/5/07 

OB-A1 J15H73 9/5/07 
OB-A2 (a\ J15VY5 10/16/07 

OB-A3 J15H75 9/5/07 
OB- BS J15H78 9/5/07 
OB-B6 J15H79 9/5/07 
OB-87 J15H80 9/5/07 
OB - B8 J15H81 9/5/07 
OB-C9 J15H82 9/5/07 
OB- C10 J15H83 9/6/07 

OB - C1 (bl J15VY6 10/16/07 
OB-C2 J15H85 9/6/07 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
OB-A4 J15H76/J15H77 9/5/07 
OB-A1 J15H73 9/5/07 

OB· A2 (al J15VY5 10/16/07 
OB-A3 J15H75 9/5/07 
OB-BS J15H78 9/5/07 
OB- 86 J15H79 9/5/07 
0B-87 J15H80 9/5/07 
OB-88 J15H81 9/5/07 · 
OB-C9 J15H82 9/5/07 
OB· C10 J15H83 9/6/07 

08-C1 (b) J15VY6 10/16/07 
OB-C2 J15H85 9/6/07 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statistical Value (nonRad) 

Background 
Statistical value above background 

Originator L. D. Habel 4:tf-­
Project 100-F Field RemicJiation 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 

Date 
Job No. 

Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

Cesium-137 Europium-152 Strontium-90 Tritium 
pCi/g o POL pCi/g o POL pCi/g o POL pCi/g o POL 
0.025 u 0.025 0.068 u 0.068 -0.058 u 0.259 ·0.106 u 2.15 
0.032 u 0.032 0.111 u 0.111 0.009 u 0.324 -0.368 u 2.14 
0.023 u 0.023 0.065 u 0.065 0.125 u 0.268 1.05 u 2.11 
0.037 u 0.037 0.100 u 0.100 0.017 u 0.273 4.67 3.89 
0.032 u 0.032 0.089 u 0.089 0.005 u 0.248 0.70 u 2.10 
0.027 u 0.027 0.070 u 0.070 0.046 u 0.258 1.11 u 3.57 
0.022 u 0.022 0.062 u 0.062 -0.073 u 0.283 0.423 u 3.64 
0.022 u 0.022 0.059 u 0.059 -0.002 u 0.253 -0.821 u 3.75 
0.027 u 0.027 0.075 u 0.075 -0.013 u 0.259 0.925 u 3.61 
0.032 u 0.032 0.078 u 0.078 . -0.035 u 0.258 -0.241 u 3.70 
0.028 u 0.028 0.072 u 0.072 -0.039 u 0.286 ·0.275 UJ 3.83 
0.027 u 0.027 0.074 u 0.074 -0.078 u 0.248 1.27 3.79 
0.056 0.024 0.081 0.061 0.006 0.285 0.105 UJ 3.64 

Cesium-137 Europium-152 Strontium-90 Tritium 
oCi/ pCi/! oCi/, pCl/g 

0.014 0.045 -0.025 -0.237 
0.012 0.033 0 .125 1.05 
0.019 0.050 0.017 4.7 
0.016 0.045 0 .005 0.698 
0.014 0.035 0.046 1.110 
0.011 0.031 -0.073 0.423 
0.011 0.030 -0.002 -0.821 
0.014 0.038 -0.013 0.925 
0.016 0.039 -0.035 -0.24 
0.014 0.036 -0.039 -0.28 
0.014 0.037 -0.078 1.3 
0.056 0.081 0.006 0.105 

Cesium-137 Europium-152 Strontium-90 Tritium 

Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

12 12 12 12 
92% 92% 92% 83% 
0.017 0.041 -0.005 0.72 
0.012 0.014 0.054 1.41 
0.023 0.048 0.020 1.39 
0.056 0.081 0.006 4.7 

NA NA NA NA 
1.10 NA 0.180 NA 

0 (< BG) 0.048 Ol<BG) 1.39 

11 /12/07 
14655 ----

46 a) Initial results (J15H74) indicated that the overburden stockpiled soil in area A2 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken . 
47 The sample (J15VY5) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J1 5VY5 radiological results were substituted for J15H74 in statistical calculations. 
48 
49 b) Initial results (J15H84) indicated that the overburden stockpiled soil in area C1 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
50 The sample (J15VY6) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY6 radiological results were substituted for J15H84 in statistical calculations. 

RSVP for the 100-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron ,fi9n. c...--
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Washington Closure Hanford 

1 1 OO-F-26: 12 Overburden Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 

35 
36 
37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 

Sample Sample Sample 
Area Number Date 

OB-A4 J15H76 9/5/07 
OB· A4 • duo J1 5H77 9/5/07 

OB-A1 J15H73 9/5/07 
OB· A2 (a) J15VY5 10/16/07 

OB - A3 J1 5H75 9/5/07 
OB- B5 J15H78 9/5/07 
OB- B6 J15H79 9/5/07 
OB - B7 J15H80 9/5/07 
OB-B8 J15H81 9/5/07 
OB - C9 J15H82 9/5/07 

OB - C10 J15H83 9/6/07 
OB · C1 (bl J15VY6 · 10/16/07 

OB - C2 J15H85 9/6/07 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
OB - A4 J15H76/J1 5H77 9/5/07 
OB -A1 J15H73 9/5/07 

OB· A2 (a) J15VY5 10/16/07 
OB - A3 J15H75 9/5/07 
08 - 85 J15H78 9/5/07 
OB·B6 J1 5H79 9/5/07 
OB- B7 J1 5H80 9/5/07 
OB· B8 J1 5H81 9/5/07 
OB - C9 J1 5H82 9/5/07 
OB - C10 J1 5H83 9/6/07 

OB - C1 (b ) J15VY6 10/1 6/07 
OB-C2 J15H85 9/6/07 

Statistical C omputations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statistical Value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mQ/kq) 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? Yes 

Attachment to Waste Site Reclassification Form 2007-034 

Originator L. D. Habel L.# 
Project 100-F Field Remediation 
Subject 100-F-26: 12 Pipeline Cleanup Verification 95% UCL Calculation 

Beryllium Boron Chromium 
mg/kg o POL mg/kg o POL mg/kg o POL 
0.30 0 .03 1.3 1.1 8.1 0.30 
0.33 0.03 2.3 1.1 9.6 0.30 
0.24 0.03 1.1 u 1.1 7.2 · 0 .29 
0.21 0.15 2.1 1.5 9.2 0 .61 
0.17 0.03 1.1 u 1.1 4.9 0.30 
0.25 0.03 1.1 u 1.1 6.6 0.29 
0.29 0 .03 1.0 u 1.0 7.8 0 .29 
0.29 0 .03 1.3 1.1 7.7 0 .29 
0.23 0 .03 1.1 u 1.1 5.1 0.30 
0.28 0 .03 1.2 1.0 7 .7 0 .29 · 
0.04 0 .03 1.3 1.1 8.3 C 0.30 
0.24 0 .14 2.0 1.4 9.4 0.58 
0. 11 0.03 2.1 1.1 8.2 0 .30 

Beryll ium Boron Chromium 
mg/k~ mg/kg mq/k~ 

0.32 1.8 8.9 
0.24 0 .55 · 7 .2 
0.21 2 .1 9.2 
0.17 0 .55 4.9 
0.25 0.55 6.6 
0.29 0.50 7.8 
0.29 1.3 7.7 
0.23 0. 55 5.1 
0 .28 1.2 7.7 
0.04 1.3 8.3 
0.24 2.0 9.4 
0. 11 2.1 8.2 

Bervllium Boron Chromium 
Large data set (n 210). lognormal and Large data set (n 210), lognormal and 

Large data set {n 21 O) , use 
normal distribution re jected, use Z- normal distribution rejected. use z. 

statistic. statistic. 
MTCAStat normal distribution. 

12 12 12 
0% 42% 0% 
0.22 1.2 7 .6 
0.08 0.66 1.4 
0.26 1.5 8.3 
0.33 2.3 9.6 
0.26 1.5 8.3 

GW & River GW & River 
1.51 Protection 320 GW Protection 18.5 Protection 

NO NO NO 
NO NO NO 
NO NO NO 

Yes Yes Yes 

CALCULATION SHEET 

Date 11 /12/07 
Job No. 14655 -----

Hexavalent chromium Cobalt 
mg/kg o POL mg/kg o POL 

2.0 u 2.0 5.0 0.24 
20.3 u 20.3 5.4 0.24 
0.33 0 .20 4.6 0.23 
0.24 0.21 4.6 0.61 
0.31 0.20 3.1 0.24 
0.22 0.20 4.1 0.23 
0.29 0.20 4.7 0.23 
0.20 u 0.20 4.2 0.23 
0.31 0.20 3.4 0.24 
0.29 0.20 4.3 0.23 
0.20 u 0.20 5.6 0.24 
0.20 u 0.20 4.9 0 .58 
0.20 u 0.20 4.8 0.24 

Hexavalent chromium Cobalt 
mq/k, mg/k11 

5.6 5.2 
0.33 4.6 
0.24 4.6 
0.31 3.1 
0.22 4.1 
0.29 4.7 
0.10 4.2 
0.31 3.4 
0 .29 4.3 
0.10 5.6 
0.10 4.9 
0.1 0 4.8 

Hexavalent chromium Cobalt 
Large data set (n 21 O), log normal and 

Large data set (n 210) , use 
normal distribution rejected, use Z-

statistic. 
MTCAStat lognormal distribution. 

12 12 
42% 0% 
0.66 4.5 
1.55 0.70 
1.40 4.9 
0.33 5.6 
1.40 4.9 

2 River Protection 32 GW Protection 

NO NO 
NO NO 
NO NO 

Yes Yes 

Copper 
mg/kg o POL 

12.5 0.27 
12.7 0.27 
11.2 0.26 
12.5 0.61 
8.6 0.27 
10.5 0.26 
12.5 0.26 
11 .6 0.26 
9.6 0.27 
12.3 0.26 
12. 1 C 0.27 
12.0 0.58 
9.8 0.27 

Copper 
mg/kg 

12.6 
11 .2 
12.5 
8.6 
10.5 
12.5 
11.6 
9.6 
12.3 
12.1 
12.0 
9 .. 8 

Cooner 
Large data set (n 210), lognormal and 

normal distribution rejected, use z. 
statistic. 

12 
0% 
11.3 
1.3 
11 .9 
12.7 
11.9 

22 River Protection 

NO 
NO 
NO 

Yes 

50 a) Initial results (J15H74} indicated that the overburden stockpiled soil in area A2 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soi l was removed and the sample was retaken . 
51 The sample (J 15VY5) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY5 radiological results were substituted for J 15H7 4 in statistical calculations. 
52 
53 b) Initial results (J 15H84) indicated that the overburden stockpiled soil in area C 1 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soi l was removed and the sample was retaken. 
54 The sample (J15VY6) was analyzed for the entire suite of orig inal analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY6 radiological results were substituted for J1 5H84 in statistical calculations. 

RSVP fo r the 100-F-26: 12, 1.8-m (72 -in.) Main Process Sewer Pipeline 

Rev. 0 

Cale. No. 0100F-CA·V0317 
Checked J. M. Capro£ @1 c....-­

/ 

Rev. No. o 
Date -1-1/.,...0-8/.,...07-

Sheet No. _ 8-'--'-of_2_2_ 

Lead Manganese 
mg/kg o POL mg/kg o POL 

8.8 0.99 241 0.21 
10.2 0.98 264 0.21 
2.7 0.97 221 0.21 
3.8 0.92 249 0.12 
1.8 0.99 164 0.21 
2.5 0.96 190 0.20 
3.0 0.95 226 0.20 
2.5 0.97 221 0.20 
3.6 0.98 172 0.21 
7:9 0.96 209 0 .20 
5.8 0.98 244 0.2 1 
3.3 0.87 255 0.12 
4.0 0.98 221 0 .2 1 

Lead Manganese 
mg/kg mg/kg 

9.5 253 
2.7 221 
3.8 249 
1.8 164 
2.5 190 
3:0 226 
2.5 221 
3.6 172 
7.9 209 
5.8 244 
3.3 255 
4.0 221 

Lead Manganese 

Large data set (n 210). use Large data set (n 210), use 
MTCAStat lognormal distribution. MTCAStat lognorm al distribution. 

12 12 
0% 0% 
4.2 219 
2.4 30.4 
5.8 237 
10.2 264 
5.8 237 

GW & River GW & River 
10.2 Protection 512 Protection 

NO NO 
NO NO 
NO NO 

Yes Yes 
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Attachment to Waste Site Reclass ification Form 2007-034 

Washington Closure Hanford 

1 1 00-F-26: 12 Overburden Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 

35 
36 
37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 

Sample Sample Sample 
Area Number Date 

OB-A4 J15H76 9/5/07 
OB - A4-duo J15H77 9/5/07 

OB-A1 J15H73 9/5/07 
OB-A2 (a) J15VY5 10/16/07 

OB-A3 J15H75 9/5/07 
OB-B5 J15H78 9/5/07 
OB-B6 J15H79 9/5/07 
OB-B7 J15H80 9/5/07 
OB-BS J15H81 9/5/07 
OB-C9 J15H82 9/5/07 

OB - C10 J15H83 9/6/07 
OB -C1 (b) J15VY6 10/16/07 

OB-C2 J15H85 9/6/07 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
OB-A4 J15H76/J15H77 9/5/07 
OB-A1 J15H73 9/5/07 

OB-A2 (al J15VY5 10/16/07 
OB - A3 J15H75 9/5/07 
OB - B5 J15H78 9/5/07 
OB - B6 J15H79 9/5/07 
OB-B7 J15H80 9/5/07 
OB-B8 J15H81 9/5/07 
OB-C9 J15H82 9/5/07 
OB- C10 J15H83 9/6/07 

OB -C1 (b) J15VY6 10/16/07 
OB - C2 J15H85 9/6/07 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statistical Value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? Yes 

Originator L. D. Habel L, ti-­
Project 100-F Field Remediation 
Subject 100-F-26: 12 Pipeline Cleanup Verification 95% UCL Calculation 

Nickel Vanadium Zinc 
mg/kg a PQL mg/kg a PQL mg/kg a PQL 

9.2 0.81 27.7 0.24 28.9 C 0.12 
11.0 0 .80 33.7 0 .24 32.9 C 0.12 
9.3 0.79 24.4 0 .23 26.6 C 0.12 
10.4 0.61 32.6 0 .43 33.3 1.80 
5.9 0 .81 16.9 0 .24 20 .7 C 0.12 
7.4 0.79 24.7 0.23 24.7 C 0.12 
9.0 0:78 30.7 0 .23 31.1 C 0.12 
8.2 0.79 27.7 0.23 27.9 C 0.12 
7.1 0.80 16.7 0 .24 25.1 C 0.12 
8.7 0.78 27.1 0 .23 26.3 C 0.12 
9.6 0.81 32.6 C 0.24 32.1 CJ 0.12 
10.0 0.58 33.7 0.41 32.5 1.70 
8.7 0.81 28.8 0.24 25.5 J 0 .12 

Nickel Vanadium Zinc 
mg/k~ mg/k~ mg/k.J 

10.1 30.7 30.9 
9.3 24.4 26.6 
10.4 32.6 33.3 
5.9 16.9 20.7 
7.4 24.7 24.7 
9.0 30.7 31 .1 
8.2 27.7 27.9 
7.1 16.7 25.1 
8.7 27.1 26.3 
9.6 32.6 32.1 
10.0 33.7 32;5 
8.7 28.8 25.5 

Nickel Vanadium Zinc 

Large data set (n ;,10), use 
Large data set (n ;,10), lognormat and 

Large data set (n ;,1 0), use 
MTCAStat lognormal distribulion. 

normal distribution rejected, use Z-
MTCAStat lognorma\ distribulion. 

statistic. 

12 12 12 
0% 0% 0% 
8.7 27.2 28.1 
1.4 5.7 3.9 
9.6 29.9 30.4 
11 .0 33.7 33.3 
9.6 29.9 30.4 

19.1 GW Protect[on 85.1 GW Protection 67.8 River Protection 

NO NO NO 
NO NO NO 
NO NO NO 

Yes Yes Yes 

49 . 

CALCULATION SHEET 

Arsenic 
mg/kg a PQL 

2.4 1.20 
4.1 1.20 
1.5 1.20 
2.7 1.50 
1.2 u 1.20 
1.2 1.20 
1.4 1.20 
1.3 1.20 
1.2 u 1.20 
3.0 1.20 
3.2 1.20 
2.5 1.40 
2.7 1.20 

Arsenic 
mg/k! 

3.3 
1.5 
2.7 
0.6 
1.2 
1.4 
1.3 
0.6 
3.0 
3.2 
2.5 
2.7 

Arsenic 

Large data set (n ;,10), use MTCAStat 
normal distribution. 

12 
17% 
2.0 
1.0 
2.5 
4.1 
2.5 

DE& GW & 
20 River Protection 

NO 
NO 
NO 

Yes 

Date 11 /12/07 
Job No. __ 14_6 __ 5...c..5_ 

Barium 
mg/kg a PQL 

54.3 C 0.06 
68.0 C 0.06 
47.6 C 0.06 
51 .2 0.31 
37.1 C 0.06 
41 .2 C 0.06 
46.2 C 0.06 
45.6 C 0.06 
36.4 C 0.06 
56.3 C 0.06 
55.8 C 0.06 
48.8 0.29 
49.6 0.06 

Barium 
mg/kg 

61 .2 
47.6 
51 .2 
37.1 
41.2 
46.2 
45.6 
36.4 
56.3 
55.8 
48.8 
49.6 

Barium 

Large data set (n <>10), use 
MTCAStat \ognormal distribution. 

12 
0% 
48.1 
7 .5 
52.5 
68.0 
52.5 

132 GW Protection 

NO 
NO 
NO 

Yes 

50 a) Initial results (J 15H7 4) indicated that the overburden stockpiled soil in area A2 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
51 The sample (J 15VY5) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J 15VY5 radiological results were substituted for J 15H7 4 in statistical calculations. 
52 
53 b) Initial results (J1 5H84) indicated that the overburden stockpiled soil in area C1 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
54 The sample (J1 5VY6) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY6 radiological results were substituted for J15H84 in statistical calculations. 

RSVP fo r the 100-F-26:12, 1.8-m (72 -in.) Main Process Sewer Pipeline 

- - - -- --

Cale. No, 0100F-CA-V0317 
Checked J. M. Capr; /J P"t.., 

Rev.0 

Rev. No. 0 
Date 11/08/07 

Sheet No. 9 of 22 

C-30 



Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford 

,, \ 11...... 
Originator L. D. Habel £.s:D Date 11 /08/07 

Project 100-F Field Remediation Job No. 14655 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

1 100-F-26:12 BCL Material Statistical Calculations 
2 Verification Data 

. 3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Sample 
Area 

BCL - B6 (bl 
BCL-A1 
BCL-A2 
BCL - A3 
BCL-A4 

BCL- BS (a) 

BCL- 87 
BCL - B8 

Sample Sample 
Number Date 
J15VY8 10/16/07 
J15H97 9/6/07 
J15H98 9/6/07 
J15H99 9/6/07 
J15HB0 9/6/07 
J15VY7 10/16/07 
J15H84 9/6/07 
J15HB5 9/11/07 

13 S . . IC tatIstIca t r ompu a 10n npu t D t aa 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Sample 
Area 

BCL- 86 (b) 

BCL-A1 
BCL-A2 
BCL-A3 
BCL-A4 

BCL- 85 (a) 

BCL- 87 
BCL - 88 

Sample Sample 
Number Date 
J15VY8 10/16/07 
J15H97 9/6/07 
J15H98 9/6/07 
J15H99 9/6/07 
J15HB0 9/6/07 
J15VY7 10/16/07 
J15HB4 9/6/07 
J15HB5 9/11 /07 

24 S . r IC tatis Ica t r ompu a ions 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum detected value 
Final Statfstical Value (nonRad) 

Background 
Statistical value above background 

Cesium-137 
pCi/a o POL 
0.041 u 0.041 
0.030 u 0.030 
0.079 0.039 
0.024 u 0.024 
0.025 u 0.025 
0.026 u 0.026 
0.041 0.028 
0.020 u 0.020 

Ceslum-137 
JCi/1 

0.021 
0.015 
0.079 
0.012 
0.013 
0.013 
0.041 
0.010 

Cesium-137 

Radionuclide data set. Use 
nonparametric z-statistic. 

8 
75% 
0.025 
0.024 
0.039 
0.079 

NA 
NA 

0.039 

Strontium-90 Carbon-14 Tritium 
pCi/g o POL pCi/ci o POL pCi/g o POL 
-0 .040 u 0.260 0.152 u 3.22 4.0 3.62 
0.390 0.232 1.09 UJ 3.44 0.6 UJ 3.72 
0.563 0.218 -1 .72 UJ 3.26 -0.9 UJ 3.57 
0.124 u 0.290 5.10 J 3.09 -0.8 UJ 3.75 
0.042 u 0.283 -0.244 UJ 3.18 1.2 UJ 3.77 
-0.080 u 0.246 -0.727 u 3.66 12.6 3.89 
0.068 u 0.396 -1.67 UJ 3.34 -0.9 UJ 3.64 
-0.074 u 0.324 -0.848 u 3.04 0.4 u 4.20 

Strontium-90 Carbon-14 Tritium 
JCi/!1 JCi/ pCi/1:1 

-0.040 0.15 4.0 
0.390 1.09 0.6 
0.563 -1.72 -0.9 
0.124 5.10 -0.8 
0.042 -0.244 1.2 
-0.080 -0 .7 12.6 
0.068 -1.67 -0.9 
-0.074 -0.848 0.4 

Strontium-90 Carbon-14 Tritium 

Radionuclide data set. Use Radionucl ide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

8 8 8 
75% 88% 75% 
0.124 0.142 2.0 
0.233 2.21 4.57 
0.260 1.43 4.7 
0.563 5.10 12.6 

NA NA NA 
NA NA NA 

0.260 1.43 4.7 

37 a) Initial results (J15HB1 ) indicated that the BCL stockpiled soil in area 85 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
38 The sample (J15VY7) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY7 radiological results were substituted for J15HB1 in statistical calculations. 
39 
40 b) Initial resul.ts (J15HB3 (duplicate of J15HB2]) indicated that the BCL stockpiled soil in area B6 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
41 The sample (J15VY8) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY8 radiological results were substituted for J15HB2 in statistical calculations. 
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Washington Closure Hanford 

Attachment to Waste Site Reclassification Form 2007-034 

Originator L. D. Habel f,.. fr 
Project 100-F Field Remediation 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

CALCULATION SHEET 

Date 11 /08/07 
Job No. 14655 

1 100-F-26:12 BCL Material Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 

26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 

Sample Sample Sample Cadmium Cobalt Copper Lead Manganese Mercury 
Area Number Date mq/kQ o POL mq/kQ o POL mg/kg o POL mg/kg o POL mg/ka o POL mg/kg a POL 

BCL - 86 (b) J15VY8 10/16/07 0.29 u 0.29 5.8 0.59 13.2 0.59 7.1 0.88 270 0 .12 0 .04 0.03 
BCL - Al J15H97 9/6/07 0.17 0.15 5.7 0 .23 11 .9 C 0.26 5.4 0.97 242 0 .21 0 .01 u 0.01 
BCL-A2 J15H98 9/6/07 0.19 0.14 5.9 0.23 14.2 C 0.26 6.7 0.96 253 0 .20 0.02 u 0.02 
BCL - A3 J15H99 9/6/07 0.17 0 .14 5.3 0 .23 12.7 C 0.26 5.7 0.94 251 0 .20 0 .02 u 0.02 
BCL-A4 J15HB0 9/6/07 0.19 0.14 6.5 0.22 12.7 C 0.25 9.1 0.92 274 0.20 0 .02 u 0.02 

BCL - 85 (a) J15VY7 10/16/07 0.29 u 0.29 4.7 0.59 13.0 0 .59 5.4 0.88 246 0.12 0 .06 0 .03 
BCL- 87 J15HB4 9/6/07 0.15 u 0.15 5.9 0.24 13.6 C 0.27 6.5 0.98 247 0.21 0 .08 0 .01 
BCL- 88 J15HB5 9/11 /07 0.14 u 0.14 4.1 0.23 11 .5 C 0.26 5.0 0 .94 197 0.20 0.02 0.01 

Statistical Computation Input Data 
Sample Sample Sample Cadmium Cobalt Copper Lead Manganese Mercury 

Area Number Date mq/kg mq/kg mg/k!1 mg/kg mg/kg mg/kg 
BCL - 86 (bl J15VY8 10/16/07 0.15 5.8 13.2 7.1 270 0 .04 

BCL - A1 J1 5H97 9/6/07 0.17 5.7 11.9 5.4 242 0 .01 
BCL-A2 J15H98 9/6/07 0.19 5.9 14.2 6.7 253 0.01 
BCL - A3 J15H99 9/6/07 0.17 5.3 12.7 5.7 251 0 .01 
BCL -A4 J15HB0 9/6/07 0.19 6.5 12.7 9.1 274 0 .01 

BCL - B5 (a) J15VY7 10/16/07 0.1 5 4.7 13.0 5.4 246 0.06 
BCL - 87 J15HB4 9/6/07 0.08 5.9 13.6 6.5 247 0 .08 
BCL- 88 J15HB5 9/11/07 O.Q7 4.1 11 .5 5.0 197 0.02 

Statistical Computations 
Cadmium Cobalt Coooer Lead ManQanese Mercury 

95% UCL based on 
Small data set (n<10) . Use Small data set (n<10). Use Small data set (n<10) . Use Small data set (n<10). Use Small data set (n<10). Use Small data set {n<10). Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

N 8 8 8 8 8 8 
% < Detection limit 50% 0% 0% 0% 0% 50% 

Mean 0.14 5.5 12.9 6.4 248 0 .03 
Standard deviation 0.05 0.76 0.87 1.3 23.4 0 .03 
95% UCL on mean 0.1 7 5.9 13.4 7.1 261 0 .05 

Maximum detected value 0.19 6.5 14.2 9.1 274 0 .08 
Final Statistical Value 0.17 5.9 13.4 7.1 261 0 .05 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type GW & River GW & River GW & River GW & River 

(mg/kg) 0.81 Protection 32 GW Protection 22 River Protection 10.2 Protection 512 Protection 0 .33 Protection 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? NO NO NO NO NO NO 
> 10% above Cleanup Limit? NO NO NO NO NO NO 

Any sample > 2X Cleanup Limit? NO NO NO NO NO NO 

WAC 173-340 Compliance? Yes Yes Yes Yes Yes Yes Yes 

a) Initial resu lts {J 15HB1) indicated that the BCL stockpiled soil in area 8 5 had detections of Carbon-14 in excess of the remedial action goal. The contam inated soil was removed and the sample was retaken. 
The sampl_e (J 15VY7) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J 15VY7 radiological results were substituted for J 15HB 1 in statistical calculations. 

b) Initial results (J15HB3 [duplicate of J15HB2]) indicated that the BCL stockpiled soil in area B6 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
The sample (J15VY8) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J15VY8 radiological results were substituted for J15HB2 in statistical calculations. 
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Nickel 
mg/kg o POL 

10.8 0.59 
10.0 0.79 
11.0 0.78 
9.2 . 0.77 
11.4 0.75 
11.0 0.59 
10.1 0.80 
8.2 0.77 

Nickel 
mQ/kg 

10.8 
10.0 
11 .0 
9.2 

11 .4 
11 .0 
10.1 
8.2 

Nickel 

Small data set (n<10). Use 
nonparametric z-statistic. 

8 
0% 
10.2 
1.1 
10.8 
11.4 
10.8 

19.1 GW Protection 

NO 
NO 
NO 

Yes 
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Washington Closure Hanford 

Attachment to Waste Site Reclassification Form 2007-034 

Originator L. D. Habel (_ .{/j-­
Project 100-F Field Remediation 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

CALCULATION SHEET 

Date 11 /08/07 
Job No. 14655 

1 100-F-26:12 BCL Material Statistical Calculations 
2 Verification Data 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 

26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 

Sample Sample Sample Vanadium Zinc Chromium Arsenic Barium Boron 
Area Number Date mg/kg o POL mg/kg o POL mg/kg o POL mg/kg o POL m<1/k<1 o POL mg/kg o POL 

BCL- 86 (b) J1 5VY8 10/16/07 38.2 0.41 40.5 1.80 10.1 0.59 3.7 1.50 69.1 0.29 3.6 1.50 

BCL · A1 J15H97 9/6/07 34.9 C 0.23 33.6 9J 0.12 10.1 C 0.29 2.7 1.20 46.7 C 0.06 1.3 1.10 
8CL-A2 J1 5H98 9/6/07 37.3 C 0 .23 50.5 CJ 0.12 10.8 C 0.29 4.4 1.20 60.7 C 0.06 2.2 1.00 
BCL-A3 J15H99 9/6/07 33.4 C 0.23 40.3 CJ 0.1 1 9.6 C 0.28 2.6 1.20 61.7 C 0.06 2.1 1.00 
8CL-A4 J15HB0 9/6/07 40.0 C 0.22 41 .7 CJ 0.11 11 .8 C 0.28 3.4 1.10 73.4 C 0.06 2.4 1.00 

BCL- 85 (a) J15VY7 10/16/07 32.5 0.41 35.1 1.80 9.8 0.59 3.6 1.50 74.8 0.29 4.6 1.50 
8CL · 87 J15H84 9/6/07 35.8 C 0 .24 37.4 CJ 0.12 9.6 C 0.30 2.3 1.20 82.4 C 0.06 3.7 1.10 
8CL - 88 J15H85 9/11 /07 22.9 0.23 36.8 C 0.11 6.2 0.28 2.4 1.20 56.4 C 0.06 2.3 C 1.00 

Statistical Comoutation lnout Data 
Sample Sample Sample Vanadium Zinc Chromium Arsenic Barium Boron 

Area Number Date mQ/kg m<1/kg mg/kg mg/kg mg/k~ mQ/kci 
BCL- 86 (bl J15VY8 10/16/07 38.2 40.5 10.1 3.7 69. 1 3.6 

BCL - A1 J1 5H97 9/6/07 34.9 33.6 10.1 2.7 46.7 1.3 
BCL-A2 J15H98 9/6/07 37.3 50.5 10.8 4.4 60.7 2.2 
BCL-A3 J1 5H99 9/6/07 33.4 40.3 9.6 2.6 61.7 2.1 
BCL-A4 J15H80 9/6/07 40.0 41 .7 11 .8 3.4 73.4 2.4 

BCL- 85 (a\ J1 5VY7 10/16/07 32.5 35.1 9.8 3.6 74.8 4.6 
8CL - 87 J15H84 9/6/07 35.8 37.4 9.6 2.3 82.4 3.7 
8CL - 88 J15H85 9/11 /07 22.9 36.8 6.2 2.4 56.4 2.3 

Statistical Computations 
Vanadium Zinc Chromium Arsenic Barium Boron 

95% UCL based on 
Small data set (n<10). Use Small data set (n<10) . Use Small data set (n<10). Use Small data set (n<10). Use Small data set (n<10) . Use Small data set (n<10) . Use 

nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

N 8 8 8 8 8 8 
% < Detection limit 0% 0% 0% 0% 0% 0% 

Mean 34.4 39.5 9.8 3.1 65.7 2.8 
Standard deviation 5.3 5.3 1.6 0.7 11.5 1.1 
95% UCL on mean 37.4 42.5 10.7 3.6 72.3 3.4 

Maximum detected value 40.0 50.5 11.8 4.4 82.4 4.6 
Final Statistical Value 37.4 42.5 10.7 3.6 72.3 3.4 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type GW & River DE & GW & 

(mg/ka~ 85.1 GW Protection 67.8 River Protection 18.5 Protection 20 River Protection 132 GW Protection 320 GW Protection 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? NO NO NO NO NO NO 
> 10% above Cleanup Limit? NO NO NO NO NO NO 

Any samole > 2X Cleanuo Limit? NO NO NO NO NO NO 

WAC 173-340 Compliance? Yes Yes Yes Yes Yes Yes Yes 

a) Initial results (J15HB1) indicated that the 8CL stockpiled soil in area 85 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken. 
The sample (J15VY7) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J1 5VY7 radiological resu lts were substituted for J15H81 in statistical calculations. 

b) Initial results (J15HB3 [duplicate of J15H82]) indicated that the 8CL stockpiled soil in area 86 had detections of Carbon-14 in excess of the remedial action goal. The contaminated soil was removed and the sample was retaken . 
The sample (J 15VY8) was analyzed for the entire suite of original analytes. Both sets of (initial and resample) results are presented in attachment 1. The J1 5VY8 radiological results were substituted for J 15HB2 in statistical calculations. 
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Washington Closure Hanford 
Originator L. D, Habel /..JJJ­

Project 100-F Field Remediation 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

95% UCL Calculation 
DATA 10 Arsenic 
3.25 J15H76/J15H77 Number of samples Uncensored values 
1.5 J15H73 Uncensored 12 Mean 
2.7 J15VY5 Censored Lognormal mean 

0,60 J15H75 Detection limi1 or POL Std. devn. 
1.2 J15H78 Melhod detection limit Median 
1.4 J15H79 TOTAL 12 Min. 
1.3 J15H80 Max. 

0.60 J15H81 
3.0 J15H82 
3.2 J15H83 
2.5 J15VY6 Lognormal distribution? Normal distribution? 
2.7 J15H85 ,-squared is: 0.883 r-squared is: 0.914 

Recommendations: 
Use normal distribution. 

UCL (based on I-statistic) is 2.5 

95% UCL Calculation 
DATA ID Beryllium 
0.32 J15H76/J15H77 Number of samples Uncensored values 
0.24 J15H73 Uncensored 12 Mean 
0.21 J15VY5 Censored Logn0<mal mean 
0.17 J15H75 Detection limit or POL Std. devn. 
0.25 J15H78 Method detection Jim~ Median 
0.29 J15H79 TOTAL 12 Min. 

0.29 J1 5H80 Max. 
0.23 J15H81 
0.28 J1 5H82 
0.04 J15H83 
0.24 J15VY6 Lognonmal distribution? Normal distribution? 
0.11 J1SH85 r-squared is: 0.699 r-squared is: 0.885 

Recommendations: 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistlc) is 0.26 

CALCULATION SHEET 

Date 11 /08/07 
Job No. ---'-"'14""5""5.:;5'--

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron 9.J., L 

/ 

Ecology Software (MTCAStat) - Overburden Results 

DATA ID 
61 .2 J15H76/J1 SH77 

2.0 47.6 J15H73 
2.1 5 1.2 J15VYS 

1.00 37.1 J15H75 
2.0 41 .2 J15H78 

0,60 46.2 J15H79 
3.3 45.6 J15H80 

36.4 J15H81 
56.3 J1 5H82 
55.8 J15H83 
48.8 J15VY6 
49.6 J15H85 

DATA ID 
1.8 J15H76/J15H77 

0-22 0.55 J15H73 
0.24 2. t Jt5VY5 
0.08 0.55 J15H75 
0.24 0.55 J1 5H78 
0.04 0.50 J15H79 
0.32 1.3 J 15H80 

0.55 J15H81 
1.2 Jt5H82 
1.3 Jt5H83 
2.0 J15VY6 

95% UCL Calculation 
Barium 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognonmal mean 
Deteclion limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
,-squared is: 0.968 r-squared is: 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 52.5 

95% UCL Calculation 
Boron 

Number of samples 
Uncensored 12 

Censored 
Detection limit or POL 
Method detection limit 

TOTAL 12 

Lognonmal distribution? 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 

Max. 

Normal distribution? 

0.976 

2.1 J15H85 r-squared Is: 0.845 ,-squared Is: 0.862 
Recommendations: 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 1.5 

Rev. No.~0 
Date~07 

Sheet No._ 13_ f __ 
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48.2 
36.4 
61.2 

1,2 
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0.66 
1.25 
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19 
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21 
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27 
28 
29 
30 
31 
32 
33 
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Washington Closure Hanford 

Originator L. D. Habel 

DATA 
8.9 
7.2 
9.2 
4.9 
6.6 
7.8 
7.7 
5.1 
7.7 
8.3 
9.4 
8.2 

DATA 
5.2 
4.6 
4.6 
3.1 
4.1 
4.7 
4.2 
3.4 
4.3 
5.6 
4.9 
4.8 

Projecl 1 OO·F Field Remediation 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

ID 
J15H76/J15H77 

J15H73 
Jt5VY5 
J15H75 
J15H78 
J15H79 
J15H80 
J15HB1 
J15H82 
J15H83 
J15VY6 
J15H85 

ID 
J15H76/J15H77 

J15H73 
J15VY5 
J15H75 
J15H78 
J15H79 
J15H80 
J15HB1 
J15H82 
J15H83 
JISVY6 
J15H85 

95% UCL Calculation 
Chromium 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or POL Sid. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.873 ,-squared is: 
Recommendalions: 
Use normal distribution. 

UCL (based on I-statistic) is 8.3 

95% UCL Calculation 
' Cobalt 

Number of samples 
Uncensored 

Censored 
Detection limit or POL 
Method detection limit 

TOTAL 

Lognormal distribution? 

Uncensored values 
12 Mean 

Lognormal mean 
Std. devn. 

Median 
12 Min. 

Max. 

Normal distribution? 

0.922 

r-squared Is: 0.922 r-squared is: 0.956 
Recommendations: 
Use lognormal distribulion. 

UCL (Land's method) is 4.9 

CALCULATION SHEET 

7.6 
7.6 
1.4 
7.8 
4.9 
9.4 

4,5 
4.5 

0.70 
4.6 
3.1 
5.6 

Date 11 /08/07 
Job No.---14_6_5_5 __ 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron !} 7.,,,, c_ , 

Ecology Software (MTCAStat) Results 

DATA ID 
5.6 J15H76/J15H77 

0.33 J15H73 
0.24 J15VY5 
0.31 J15H75 
0.22 J15H78 
0.29 J15H79 
0.10 Jt5H80 
0.31 J15H81 
0.29 J15H82 
0.10 J15H83 
0.10 J15VY6 

95% UCL Calculation 
Hexavalent chromium 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limil or POL . Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
0.10 J15H85 r-squared is: 0.693 r-squared Is: 0.347 

Recommendations: 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statisllc) is 1.4 

95% UCL Calculation 
DATA ID Copper 
12.6 J15H76/J15H77 Number of samples Uncensored values 
11.2 J15H73 Uncensored 12 Mean 
12.5 J15VY5 Censored Lognormal mean 
8.6 J15H75 Detection limit or POL Std. devn. 
10.5 J15H78 Method detection limi1 Median 
12.5 J15H79 TOTAL 12 Min. 
11 .6 J15H80 Max. 
9.6 J15H81 
12.3 J15H82 
12.1 J15H83 
12.0 J15VY6 Lognormal distribution? Normal distribution? 
9.8 J15H85 r-squared is: 0.870 r-squared is: 0.888 

Recommendations: 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 11.9 

Rev. No. O 
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Washington Closure Hanford 
Origina1or L. D. Habel L .;,f­

Projecl 100-F Field Remedia tion 
Subject 100-F-26:12 Pipeline Cleanup Veritica1ion 95% UCL Calculation 

95% UCL Calculation 
DATA ID Lead 

9.5 J15H76/J15H77 Number of samples Uncensored values 
2.7 J15H73 Uncensored 12 Mean 
3.8 J15VYS Censored Lognormal mean 
1.8 J 15H75 Detection limit or POL Sid. devn. 
2.5 J15H78 Method detection lim~ Median 
3.0 J15H79 TOTAL 12 Min. 
2.5 J15H80 Max. 
3.6 J15H81 
7.9 J15H82 
5.8 J15H83 
3.3 J15VY6 Lognormal distribution? Normal distribution? 
4.0 J15H85 r-squared is: 0.939 ,-squared is: 0.819 

Recommendations: 
Use lognormal dis1tibulion. 

UCL (Land's method) is 5.8 

95% UCL Calcu lation 
DATA ID Nickel 
10.1 J15H76/J15H77 Number of samples Uncensored values 
9.3 J15H73 Uncensored · 12 Mean 
10.4 J15VY5 Censored Lognormal mean 
5.9 J15H75 Detection limit or POL Std. devn. 
7.4 J15H78 Method de1ection limil Median 
9.0 J15H79 TOTAL 12 Min. 
8.2 J15H80 Max. 
7.1 J15H81 
8.7 J15H82 
9.6 J15H83 
10.0 J15VY6 Lognormal distribution? Nonnal distribution? 
8.7 J15H85 r-squared is: 0.91 1 r-squared is: 0.948 

Aecommenda1ions: 
Use lognormal distribution . 

UCL (Land's method) is 9.6 

CALCULATION SHEET 

4.2 
4.2 
2.4 
3.5 
1.8 
9.5 

8.7 
8.7 
1.4 
8.9 
5.9 

10.4 

Date 11/08/07 
Job No. --1~4':'5'='55,---

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron d;,,z .:::.. 

/ 

Ecology Software (MTCAStat> Results 

95% UCL Calculation 
DATA ID Manganese 
253 J15H76/J15H77 Number of samples Uncensored values 
221 J15H73 Uncensored 12 Mean 
249 J15VYS Censored Lognormal mean 
164 J15H75 Defection limit or POL Sid. devn. 
190 J15H78 Method detection limit Median 
226 J15H79 TOTAL 12 Min. 
221 J15H80 Max. 
172 J15H81 
209 J15H82 
244 J15H83 
255 J15VY6 Lognormal distribution? Normal distribution? 
221 J15H85 ,-squared is: 0.908 r-squared is: 

Recommendations: 
Use lognormal distribuHon. 

UCL (Land's method) is 237 

95% UCL Calculation 
DATA ID Vanadium 
30.7 J15H76/J15H77 Number of samples Uncensored values 
24.4 J15H73 Uncensored 12 Mean 
32.6 J15VY5 Censored Lognormal mean 
16.9 J15H75 Detection limit or POL Std. devn. 
24.7 J15H78 Method detection limit Median 
30.7 J15H79 TOTAL 12 Min. 
27.7 J15H80 Max. 
16.7 J15H81 
27.1 J15H82 
32.6 J15H83 
33.7 J15VY6 Lognormal distribution? No,mal distribution? 
28.8 J15H85 r-squared is: 0.836 r-squared is: 

Recommendations: 

Reject BOTH lognonnal and normal distributions. 

UCL (based on Z-statistic) is 29.9 

Rev. No. O 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator L. D. Habel L.j:r Date 11/08/07 

DATA 
30.9 
26.6 
33.3 
20.7 
24.7 
31.1 
27.9 
25.1 
26.3 
32.1 
32.5 
25.5 

Project 100-F Field Remediation Job No. 14655 
Subject 100-F-26:12 Pipeline Cleanup VerilicaUon 95% UCL Calculation 

ID 
J15H76/J 15H77 

J15H73 
J15VY5 
Jt 5H75 
J15H78 
J15H79 
J15H80 
J15H81 
J15H82 
J15H83 
J1 5VY6 
J15H85 

95% UCL Calculation 
Zinc 

Number ot samples 
UncenSO(ed 

Cens0<ed 
Detection limit or POL 
Melhod detection limit 

TOTAL 

Lognormal distribution? 
r-squared is: 0.931 
Recommendations: 
Use lognormal distri>ution. 

UCL (Land's method) is 

Uncensored values 
12 Mean 

Lognormal mean 
Sid. devn. 

Median 
12 Min. 

Max. 

Normal distribution? 
r-squared is: 0.943 

30.4 

28.1 
28.1 

3.9 
27.3 
20.7 
33.3 

Ecology Software (MTCAStet) Results 

Cale, No. 0100F-CA-V0317 
Checked J. M. Capron ,1-3i,,ic. 
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Washington Closure Hanford 
Originator L. D. Habel L-IJ--­

Project 100-F Field Remediation 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 

Date- 11 /08/07 
Job No. 14655 

Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

1 S l"t/D r ,pI1 upI 1cate A I . E na ysIs, xcava I0n a ow r Sh II Z 
2 
3 
4 
5 
6 
7A 
8 
9 

Sample 
Area 

SZ-A4 
SZ - A4 - dup 
SZ - A4 - split 

na1ysIs: 

10 
11 
12 
13 
14 
15 
16 

Duplicate Analysis 

Split Analysis 

Sample Sample 
Number Date 
J15H90 9/11/07 
J15H91 9/11 /07 
J15HY4 9/11/07 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 

one 
Potassium-40 

pCi/g Q MDA 
15.0 0.116 
13.4 0.098 

-- --

0.5 
Yes (continue} 
Yes (calc RPO} 

11% 
Not applicable 

Split/Duplicate Analysis, Excavation Shallow Zone (continued) 17 
18 
19 
20 

21 
22 
23 A 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Sample Sample Sample Aluminum 
Area Number Date mg/kg Q PQL 

SZ-A4 J15H90 9/11/07 3510 C 4.7 
SZ - A4 - dup J15H91 9/11/07 3290 C 4.7 
SZ - A4 - split J15HY4 9/11/07 5010 40.1 

naIysIs: 
TDL 5 

Both> POL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? Yes (calc RPO} 

RPO 6% 
Difference >2xTDL? Not aoolicable 

Both> POL? Yes (continue) 

Split Analysis 
Both >5xTDL? Yes (calc RPO) 

RPO 35% 
Difference >2xTDL? Not abolicable 

Split/Duplicate Analysis, Excavation Shallow Zone (continued) 
Sample Sample Sample Cobalt 

Area Number Date mg/kg 0 POL 
SZ-A4 J15H90 9/11 /07 3.4 0.23 

SZ-A4 - dup J15H91 9/11/07 3.5 0.23 
SZ- A4- split J15HY4 9/11/07 5.8 B 10.0 

Analysis: 
TDL 2 

Both> POL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? No - evaluate difference 

RPO 
Difference >2xTDL? No - acceptable 

Both> POL? No - evaluate difference 

Split Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? No - acceptable 

RSVP for the 100-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Radium-226 Radium-228 Thorium-228 
pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
0.452 0.023 0.646 0.052 0.628 0.016 

0.373 0.017 0.563 0.039 0.597 0.012 

-- -- -- -- -- --

0.1 0.2 1 
Yes (continue} Yes (continue} Yes (continue} 

No - evaluate difference No - evaluate difference No - evaluate difference 

No - acceptable No - acceptable No - acceptable 

Arsenic Barium Beryllium 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 

1.2 u 1.2 29.4 C 0.06 0.11 0.03 
2.3 1.2 31 .9 C 0.06 0.12 0.03 
1.6 B 2.0 42.0 10.0 0.14 B 1 

10 2 0.5 
No - evaluate difference Yes (continue) Yes (continue) 

Yes (calc RPO) No - evaluate difference 
8% 

No - acceptable Not applicable No - acceptable 
No - evaluate difference Yes (continue) No - evaluate difference 

Yes (calc RPO) 
35% 

No - acceptable Not applicable No - acceptable 

-
Copper Iron Lead 

mg/kg 0 POL mQ/kg 0 POL mg/kg Q POL 
10.3 C 0.26 8420 6.8 2.6 0.94 
10.8 C 0.26 8240 6.8 2.7 0.94 
11 .1 5.0 13200 20.1 3.4 2.0 

1 5 5 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO} Yes (calc RPO) No - evaluate difference 

5% 2% 
Not aoolicable Not applicable No - acceptable 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) No - evaluate difference 

7% 44% 
Not aoolicable Not aoolicable No - acceptable 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron (j,;,~ 

/ 

Thorium-232 Strontium-90 
pCi/g Q MDA pCi/g Q MDA 
0.646 0.052 0.07 u 0.310 . 
0.563 0.039 -0.1 u 0.354 

-- -- 0.324 0.136 

1 1 
Yes (continue} No - evaluate difference 

No - evaluate difference 

No - acceptable No - acceptable 
No - evaluate difference 

No - acceptable 

Boron Calcium 
mg/kg Q PQL mg/kg Q POL 

1.0 u 1.0 5650 C 2 
1.0 u 1.0 6050 C 2 
7.1 B 20.1 6390 502 

2.0 100.0 
No - evaluate difference Yes (continue) 

Yes (calc RPO) 
7% 

No - acceptable Not applicable 
No - evaluate difference Yes (continue) 

Yes (calc RPO) 
12% 

Yes - assess further Not aoolicable 

Magnesium Manganese 
mg/kg Q POL mg/kg a PQL 
2720 C 2.3 181 0.2 
2670 C 2.3 180 0.2 
3900 201 249 2.0 

75 5 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

2% 1% 
Not applicable Not applicable 

Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

36% 32% 
Not applicable Not aoolicable 

Rev. 0 

Rev.No. 0 
Date 'I 1/'3/o7 

Sheet No. 17 of 22 

Gross alpha Gross beta 
pCi/g Q MDA pCi/g Q MDA 
15.8 6.22 15.5 9.26 
6.44 u 7.07 41.0 6.17 
0.171 u 8.97 19.2 4.16 

10 15 
No - evaluate difference Yes (continue) 

No - evaluate difference 

No - acceptable No - acceptable 
No - evaluate difference Yes (continue) 

No - evaluate difference 

No - acceptable No - acceptable 

Chromium Hexavalent chromium 
mg/kg Q POL mg/kg Q POL 

5.2 0.29 0.27 0.20 
5.2 0.28 0.20 u 0.20 
9.2 2.0 0.35 u 0.35 

1.0 0.5 
Yes (continue) No - evaluate difference 
Yes (calc RPO) 

0% 
Not aoolicable No - acceptable 
Yes (continue) No - evaluate difference 
Yes (calc RPO) 

56% 
Not aoolicable No - acceptable 

- Nickel Potassium 
mg/kg Q PQL mg/kg 0 POL 

7.1 0.77 630 C 9.1 
7.5 0.77 574 C 9.1 
8.7 8.0 1280 1000 

4 400 
Yes (continue) Yes (continue) 

No - evaluate difference No - evaluate difference 

No - acceptable No - acceptable 
Yes (continue) Yes (continue) 

No - evaluate difference No - evaluate difference 

No - acceptable No - acceptable 

C-38 



Attachment to Waste Site Reclassification Form 2007-034 

Washington Closure Hanford 
Originator L. D. Habel L-:br 

Project 100-F Field Remediation 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

Split/Duplicate Analysis, Excavation Shallow Zone (continued) 49 
50 
51 
52 
53 
54 
55 A 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Sample 
Area 

SZ-A4 
SZ-A4 - dup 
SZ - A4 - split 

na1ys1s: 

Duplicate Analysis 

Split Analysis 

Sample Sample 
Number Date 
J15H90 9/11/07 
J15H91 9/11 /07 
J15HY4 9/11 /07 

TDL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Silicon 
mg/kg Q POL 
2360 C 2.5 
1830 C 2.4 
277 80.3 

2 
Yes (continue) 
Yes (calc RPD) 

25% 
Not applicable 

Yes (continue) 
Yes (calc RPD) 

158% 
Not aPPlicable 

Sodium 
mg/kg o POL 

168 C 2.0 
138 C 2.0 
99.8 B 201 

50 
Yes (continue) 

No - evaluate difference 

No - acceptable 
No - evaluate difference 

No - acceptable 

CALCULATION SHEET 

Date 11 /08/07 
Job No. 14655 

Vanadium Zinc 
mg/kg Q POL mg/kg o POL 
18.7 0.23 23.6 C 0.11 
17.4 0.23 21 .9 C 0.11 
34.4 2.0 29.8 C 10.0 

3 1 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

7% 7% 
Not applicable Not applicable 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

59% 23% 
Not applicable Not applicable 

Cale. No. 0100F-CA-V031 7 
Checked J . M. Capron I/ ".jl'JC-
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Washington Closure Hanford-'1: 
0riginator L. D. Habel &s:)_ 

Project 100-F Field Remediation 

Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 

Date __ 1_1 /_0_8/_0_7_ 
Job No. __ 1_4_6_5_5 __ 

Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Split/Duplicate Analysis, Overburden stockpile 
Sample Sample Sample 

Area Number Date 
OB-A4 J15H76 9/5/07 

OB- A4- dup J15H77 9/5/07 
OB - A4 - split J15HB8 9/5/07 

Analysis: 
TDL 

Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? 

Both> POL? 

Split Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? 

Potassium-40 
pCi/g Q MDA 
14.4 0.220 
14.5 0.396 

-- --

0.5 
Yes (continue) 
Yes (calc RPD) 

1% 
Not aoolicable 

17 
18 
19 
20 

21 
22 

Split/Duplicate Analysis, Overburden stockpile (continued) 
Sample 

Area 
OB-A4 

OB- A4- dup 
OB - A4 - split 

23 Analysis: 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Duplicate Analysis 

Split Analysis 

Sample Sample 
Number Date 
J15H76 9/5/07 
J15H77 9/5/07 
J15HB8 9/5/07 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 

Antimony 
mg/kg Q PQL 
0.66 u 0.66 
0.66 u 0.66 
1.2 B 1.0 

6 
No - evaluate difference 

No - acceptable 
No - evaluate difference 

No - acceptable 

Split/Duplicate Analysis, Overburden stockpile (continued) 33 
34 
35 
36 
37 
38 
39 A 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Sample 
Area 

OB-A4 
OB -A4-dup 
OB - A4 - split 

naIys1s: 

Duplicate Analysis 

Split Analysis 

Sample Sample 
Number Date 
J15H76 9/5/07 
J15H77 9/5/07 
J15HB8 9/5/07 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 
Both> POL? 

Both >5XTDL? 
RPO 

Difference >2xTDL? 

Hexavalent chromium 
mg/kg Q PQL 

2.0 u 2.0 
20.3 u 20.3 
0.83 0.35 

0.5 
No - evaluate difference 

Yes - assess further 
No - evaluate difference 

Yes - assess further 

RSVP for the 100-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Radium-226 Radium-228 Thorium-228 
pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
0.542 0.043 0.794 0.104 0.752 0.035 
0.592 0.062 0.744 0.149 0.714 0.049 

-- -- -- -- -- --

0.1 0.2 1 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPD) No - evaluate difference No - evaluate difference 

9% 
Not applicable No - acceptable No - acceptable 

Arsenic Barium Beryllium 
mg/kg Q PQL mg/kg Q PQL mg/kg 0 POL 

2.4 1.2 54.3 C 0.06 0.3 0.03 
4.1 1.2 68.0 C 0 .06 0.33 0.03 

4.7 0.49 79.2 0.47 0.32 B 0.14 

10 2 0.5 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) No - evaluate difference 
22% 

No - acceptable Not applicable No - acceptable 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) No - evaluate difference 
37% 

No - acceptable Not aPPlicable No - acceptable 

Cobalt Copper Iron 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 

5.0 0.24 12.5 0.27 12400 C 7.2 
5.4 0.24 12.7 0.27 15300 C 7.1 
8.1 B 0.47 14.0 0.81 17900 7.6 

2 1 5 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) Yes (calc RPD) 
2% 21% 

No - acceptable Not aoolicable Not applicable 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) Yes (calc RPD) 
11 % 36% 

No - acceptable Not applicable Not applicable 

Cale. No. 0100F-CA-V0317 
Checked J . M. Capron f}?i,.(;; 

Thorium-232 Gross alpha 
pCi/g Q MDA pCi/g Q MDA 
0.794 0.104 6.06 u 8.86 
0.744 0.149 15.4 6 .76 

-- -- 4.35 u 7.78 

1 10 
Yes (continue) No - evaluate difference 

No - evaluate difference 

No - acceptable No - acceptable 
No - evaluate difference 

No - acceptable 

Boron Cadmium 
mg/kg Q POL mg/kg 0 POL 

1.3 1.1 0.15 u 0.15 
2.3 1.1 0.15 u 0.15 
13.1 B 3 0.30 B 0.12 

2 0.5 
Yes (continue) No - evaluate difference 

No - evaluate difference 

No - acceptable No - acceptable 
Yes (continue) No - evaluate difference 

No - evaluate difference 

Yes - assess further No - acceptable 

Lead Magnesium 
mg/kg Q POL mg/kg 0 POL 

8.8 0.99 3440 C 2.4 
10.2 0 .98 3970 C 2.4 
12.7 0 .61 4340 18.2 

5 75 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) 
14% 

No - acceptable Not applicable 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) 
23% 

No - acceptable Not applicable 

Rev.No. 0 

Date 1VfJ/a7 
Sheet No. 19 'of 22 

Gross beta Aluminum 
pCi/g Q MDA mg/kg Q PQL 
23.7 5.66 5550 5.0 
18.0 6.15 6460 4.9 
22.5 4.52 8070 10.3 

15 5 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) 
15% 

No - acceptable Not applicable 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) 
37% 

No - acceptable Not applicable 

Calcium Chromium 
mg/kg 0 PQL mg/kg Q POL 
4270 C 2.1 8.1 0.30 
4670 C 2.1 9.6 0.30 
5450 61 12.6 C 0.46 

100 1 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

9% 17% 
Not applicable Not aPPlicable 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

24% 43% 
Not applicable Not aoolicable 

Manganese Molybdenum 
mg/kg 0 POL mg/kg Q PQL 

241 0.21 0.48 u 0.48 
264 0.21 0.78 0.48 
309 0.81 1.8 u 1.8 

5 5 
Yes (continue) No - evaluate difference 
Yes (calc RPD) 

9% 
Not applicable No - acceptable 
\'es (continue) No - evaluate difference 
Yes (calc RPD) 

25% 
Not applicable No - acceptable 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford , iL 

Originator L. D. Habel ~ Date 11/08/07 
Project 100-F Field Remediation Job No. 14655 
Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

Split/Duplicate Analysis, Overburden stockpile (continued) 49 
50 
51 
52 
53 
54 
55 A 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Sample Sample Sample Nickel 
Area Number Date mg/kg 0 POL 

OB-A4 J15H76 9/5/07 9.2 0.81 
OB -A4 - dup J15H77 9/5/07 11 0.80 
OB - A4 - split J15HB8 9/5/07 11 .1 2.3 

na1ys1s: 
TDL 4 

Both> POL? Yes (continue) 

Duplicate Analysis Both >5xTDL? No - evaluate difference 
RPO 

Difference >2xTDL? No - acceptable 
Both> POL? Yes (continue) 

Split Analysis 
Both >5xTDL? No - evaluate difference 

RPO 
Difference >2xTDL? No - acceptable 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Potassium Silicon Sodium 
mg/kg o POL mg/kg Q PQL mg/kg o POL 

866 9.6 1340 C 2.6 217 C 2.1 
1060 9.5 1390 C 2.6 242 C 2.1 
1540 305 529 18.3 261 24.4 

400.0 2 50 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) No - evaluate difference 
4% 

No - acceptable Not aoolicable No - acceptable 
Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) No - evaluate difference 
87% 

No - acceptable Not applicable No - acceptable 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron Qi"'~ 

Vanadium Zinc 
mg/kg o POL mg/kg o POL 
27.7 . 0.24 28.9 C 0.12 
33.7 0.24 32.9 C 0.12 
37.6 1.1 47.2 C 3.0 

3 1 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

20% 13% 
Not applicable Not aoolicable 

Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

30% 48% 
Not applicable Not applicable 

Rev. No. 0 
Date H/f'Uo7 

Sheet No. 20· ot122 
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Attachment to Waste Site Reclassification Form 2007-034 

CALCULATION SHEET 
Washington Closure Hanford 

Or~ginator L. D. Habel L-.../J--
Project 100-F Field Remediation 

Date 11 /08/07 
Job No. 14655 

Subject 100-F-26:12 Pipeline Cleanup Verification 95% UCL Calculation 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

k ·1 SpliVDuplicate-Analysis, BCL stoc ,pI e 
Sample Sample Sample 

Area Number Date 
BCL .- 86 J15H82 9/11/07 

BCL - 86 - dup J15H83 9/11 /07 
BCL - 86 - split J15H89 9/11/07 

Analysis: 
TDL 

Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? 

Both> POL? 

Split Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? 

Cesium-137 
pCi/g Q MDA 
0.042 u 0.042 
0.035 u 0.035 
0.0262 0.016 

0.1 
No - evaluate difference 

No - acceptable 
No - evaluate difference 

No - acceptable 

Split/Duplicate Analysis, BCL stockpile (continued) 17 
18 
19 
20 
21 
22 
23 A 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Sample Sample Sample Gross alpha 
Area Number Date pCi/g Q MDA 

BCL- B6 J15HB2 9/11/07 8.54 u 8.700 
BCL - 86 - dup J15HB3 9/11/07 13.2 6.78 
BCL - 86 - split J15H89 9/1 1/07 6.58 u 7.38 

na1ysIs: 
TDL 10 

Both> POL? No - evaluate difference 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? No - acceptable 

Both> POL? No - evaluate difference 

Split Analysis 
Both >5xTDL? 

RPO 
Difference >2xTDL? No - acceptable 

33 
34 
35 
36 
37 
38 

Split/Duplicate Analysis, BCL stockpile (continued) 

39 An 
40 
41 

Sample 
Area 

BCL-86 
BCL- 86 - dup 
BCL - B6 - split 
alysIs: 

42 
43 
44 

Duplicate Analysis 

45 
46 
47 

Split Analysis 

48 

.. : 

Sample Sample 
Number Date 
J15HB2 9/11/07 
J15HB3 9/11/07 
J15HB9 9/11/07 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 
Both> POL? 

Both >5xTDL? 
RPO 

Difference >2xTDL? 

Cadmium 
mg/kg Q PQL 
0.14 u 0.14 
0.14 u 0.14 
0.24 B 1.0 

0.5 
No - evaluate difference 

No - acceptable 
No - evaluate difference 

No - acceptable 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

Nickel-63 Potassium-40 Radium-226 
pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
1.62 u 3.17 12.8 0.306 0.431 0.055 
1.59 u 3.05 14.4 0.160 0.480 0 .046 
12.7 5.93 -- -- -- --

30 0.5 0.1 
No - evaluate difference Yes (continue) Yes (continue) 

Yes (calc RPO) No - evaluate difference 
12% 

No - acceptable Not aoolicable No - acceptable 
No - evaluate difference 

No - acceptable 

Gross beta - Aluminum Antimony 
pCi/g Q MDA mg/kg Q PQL mg/kg Q PQL 
17.9 5.63 5140 C 4.8 0.10 C . 0.63 
13.2 6.78 5050 C 4.7 0.62 u 0.62 
6.58 u 7.38 6200 40.2 2.0 u 2.0 

15 5 6 
Yes (continue) Yes (continue) No - evaluate difference 

No - evaluate difference Yes (calc RPO) 
2% 

No - acceptable Not applicable No - acceptable 
No - evaluate difference Yes (continue) No - evaluate difference 

Yes (calc RPO) 
19% 

No - acceptable Not aoolicable No - acceptable 

Calcium Chromium Cobalt 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
11800 C 2.0 7.1 0.29 5.2 0.23 
5580 C 2.0 7.5 0.28 4.8 0.22 
5690 503 10.5 2.0 7.3 B 10.1 

100 1 2 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) No - evaluate difference 

72% 5% 
Not aoolicable Not aoolicable No - acceptable 
Yes (continue) Yes (continue) No - evaluate difference 
Yes (calc RPO) Yes (calc RPO) 

70% 39% 
Not aoolicable Not aoolicable No - acceptable 

Cale. No. 0100F-CA-V0317 
Checked J. M. Capron fl1j'J~ 
. 7 

Radium-228 Thorium-228 
pCi/g Q MDA pCi/g Q MDA 
0.720 0.120 0.632 0.033 
0 .684 0.100 0.668 0.031 

-- -- -- --

0.2 1 
Yes (continue) Yes (continue) 

No - evaluate difference No - evaluate difference 

No - acceptable No - acceptable 

Arsenic Barium 
mg/kg Q PQL mg/kg Q PQL 

4.1 1.2 74.7 C 0.06 
3.3 1.2 79.2 C 0.06 
2.3 2.0 74.7 10.1 

10 2 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) 
6% 

No - acceptable Not aPPlicable 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) 
0% 

No - acceptable Not aoolicable 

Copper Iron 
mg/kg Q PQL mg/kg Q PQL 

13.8 C 0.26 11600 6.8 
12.7 C 0.25 11500 6.7 
11.3 5.0 15200 20.1 

1 5 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

8% 1% 
Not aoolicable Not applicable 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

20% 27% 
Not applicable Not aoolicable 

Rev. No. o 
Date~7 

Sheet No.~ 

Thorium-232 Carbon-14 
pCi/g Q MDA pCi/g Q MDA 
0.720 0.1 20 -0.63 u 3.12 
0.684 0.100 18.1 3.22 

-- -- 0.048 u 0.327 

1 50 
Yes (continue) No - evaluate difference 

No - evaluate difference 

No - acceptable No - acceptable 
No - evaluate difference 

No - acceptable 

Beryllium Boron 
mg/kg Q PQL mg/kg Q PQL 
0.22 0.03 4.0 C 1.0 
0.22 0.03 4.0 C 1.0 
0.21 B 1.0 9.2 8 20.1 

0.5 2 
Yes (continue) Yes (continue) 

No - evaluate difference No - evaluate difference 

No - acceptable No - acceptable 
No - evaluate difference No - evaluate difference 

No - acceptable Yes - assess further 

Lead Magnesium 
mg/kg Q PQL mg/kg Q PQL 

5.0 0.94 3660 C 2.3 
5.7 0.93 3240 C 2.3 
5.7 2.0 3780 201 

5 75 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) 
12% 

No - acceptable Not aoplicable 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPO) 
3% 

No - acceptable Not applicable 

Rev. 0 
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49 
50 
51 
52 
53 

54 
55 
56 
57 
58 
59 
6C 
6 
62 
63 
64 

, 

65 
66 
67 
66 
69 
70 
71 
72 
73 
7~ 
75 
76 
77 
78 
79 
80 

Washington Cfosure Hanford 
Originator L. D. Habel LJ-t­

Project l CO.F Field Remediation 
Sub}ect 1CO-F-26:12 Pipeline Cleanup Verilicatiai 95% UCL Ca!culation 

SollVDuollcale Analvsls BCL stock0ilc fcontlnuecf) 
Sample Sample Sample Manaanese Mercurv 
·Area Number Date . ~ '"" o POL mo/kg Q POL 

BCL - 86 J15HB2 911 1/07 232 0.2 0.02 0.01 
BCL ·B6• ciJP J15HB3 9/11/07 220 0.2 0.02 0.02 

J15HB9 9/1 1107 251 2.0 0.022 B. C.033 
BCL · 86 - sollt C 

An1IV1 !1; 
TDL 5 02 

Bolh> POL? Yes (contlnuel No - evaluate diHf rence 

DupUcale Analysis 
Both >foffDL? Yes (Cale R~O) 

APO 5% 
Difference >2xTDL.? Nol aoolicable No • acceolable 

Both> FOL? Yes (continue) No - evaluate dilf~~ence 

Split Analysis 
Both >5xTDL? YM (ca le f!PO) 

RPO 8% 
Difference ;,,2xTDL? Notaoolicable No - acceotah'e 

Split/Duplicate Analw ls, BCL stockDlle fconUnued) 
sample Sample Sample Zinc ,,,.,, Number Date mglko I o I POL 
BCL • B6 J15HB2 9/1\/1)7 66.8 IC I 0.11 

BCL- B6 ·duo J1 5HB3 9/n m 34.8 IC I 0., 1 
BCL • B6 • soltt J 15HB9 9/11/07 39.4 I C I 10.1 

Analvsls: 
TDL 1 

Both > POL? Yes (contJn.1.:1;~ 

Duplicats Analysis 
Both >5XTDL? Yes (ca!c RPO 

APO 63% 
Difference >2x T0L? Not aocl'icable 

Bolh > POL? Yes (con tinue) 

Split Analysis 
Both >SxTDL? __ X~s (calc APO} 

RPO 5.Z-/4 
Difference >2xTOL? Not aolllcabla 

CALCULATION SHEET 

Date 11/08/07 
Job No. 14655 

Mol lbdenum Nickel 
mg/kg Q POL · ma/l<a o POL 
0.46 u 0.46 8.9 0.77 
0.45 u 0.45 8.9 0.76 

8.0 8.0 11 ,1 8.0 

5 4 

No • evaluate diffe,~~ Yes (contJn~~) __ 
No - e11alua~ difference 

No - accootable No • acceotable 
No - evaluate difference Yes (continueL __ 

No - evaluate difference ··- -
No • acceptable No- sr-.r.entable 

Cllc. No, 0100F-CA-V0317 
Chocked J. M. Capron ;;iZ'./~,<...­

r 

Polasslum Silicon 
mg1Kg i a PO!. mg/kg o POL 
an :c 9.2 29"° C 2.5 
848 ' C 9.0 26EO C 2.4 

1240 I 1010 425 80.4 

400 2 
Y~~ Jcontlnue} Yes {continue) .. 

No • 81/aluate dlf1erence -~~c RP.DJ 
10% 

No - 9.CCeotable Not aoolicable 
Yes (continue) Yes (continue) 

No - evaluate difference Yes (ca lc RPD) 
149% 

No - accPnt:ibte Nol applicabl e 

Sodium Vanadium 
mg/kg o POL mQ/kQ o POL 

233 C 2.0 25.9 0.23 
194 C 2.0 25.7 0.22 

96.6 B 201 35.9 2.0 

:il 3 
_ Y_es (c~ ll!'I~ ). __ -· Yes (contlnuel 

No • evaluate differcnco Yes (ca lc RPO) 
1% 

No . acceotable Not aoolicablo 
No - evaluate diffe1ence Yes (continue) 

Yes (calc RPO) 
32% 

Yes - assess further Not aoolicable 
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Sam1>I• 
Locntion 
OB-Al 
OB- A2 
OB-A3 
Oll - A4 

OB· A4-duo 
Oll - A4 -sulit 

Oil- 05 
OB · B6 
Oll - ll7 
Oll-ll8 
OB -C9 

OB-CIO 
OB-C l 
OB-C2 
8CI.-AI 
IJCL-A2 
BCL - A3 
llCL - A4 
BCL- 85 
0CL -07 
BCJ,. B<, 

BCL - B6 • duo 
8CL - 88 
SZ·Al 
SZ-A2 
SZ- A3 
SZ - A4 

SZ- A4 - duo 
SZ - B5 
.SZ-ll6 
SZ - 87 
sz . BS 

BC'L - B6 · SPiit 
SZ- A4 · split 

OR- A2 
BCL · 85 
BCL- 86 
OB -C l 
OB - A2 
OB- C l 
BCL - ll5 
BCL- ll6 

HEIS Sample 
Number Date 
Jl5H73 915/01 
Jl 5H74 915/01 
Jl 5H75 915/01 
Jl51·176 9/5/07 
JI5H77 9/5~)7 
l 15HB8 9/5/07 
Jl5H78 915/01 
Jl5H79 9/5/07 
1151180 9/5/07 
Jl51-181 9/5/07 
]151-182 9/5/07 
Jl5H83 9/6/07 
Jl5H84 9/6/07 
Jl5H85 916/07 
Jl5H97 9/6/07 
Jl5H98 9/6/07 
J J5H99 9/6/07 
Jl 5HB0 9/6/07 
Jl5HB l 916/01 
Jl 5HB4 9/6/07 
J 151 !02 9/1 1/07 
J l51-I B3 9/1 1/07 
Jl5H85 9/11/07 
]151-187 9/11/07 
) 151-188 9/l J/()7 
]15 1189 9/111()7 
J l 51-190 9/111()7 
) 151-19 1 9/11/07 
Jl5H92 9/12/07 
) 151-193 9/12/07 
115 1194 9/12/07 
J l5H95 9112/07 
Jl5H89 9/11/07 
Jl 5HY4 9/11/07 
J l5PKI 10/4/07 
Jl5PK2 10/4/07 
Jl5PK3 10/4/07 
Jl 5PK4 10/4/07 
.1l 5VY5 10/16/07 
Ji5VY6 10/16/07 
J l5VY7 10/16/07 
J l5VY8 10/16/07 

Attachment 1. 100-F-26:12 Verification Sampling Results. 

Amcricium-241 (GEA) Barlum-133 Ceslum-137 . Cobalt-60 Europium-152 
oCii• Q MDA pCi/e Q MDA oCl/e Q MDA oCi/e Q MDA oCl/e 
0.042 u 0.042 0.024 u 0.024 0.023 u 0.023 0.025 u 0.025 0.065 
0.040 u 0.040 0.033 u 0.033 0.03 1 u 0.031 0.030 u 0.030 0.075 
0.298 u 0.298 0.035 l ' 0.035 0.032 u 0.032 0.036 u 0.036 0.089 
0.044 u 0.044 0.026 u 0.026 0.025 u 0.025 0.024 u 0.024 0.068 
0.322 u 0.322 0.040 u 0.040 0.032 u 0.032 0.034 u 0.034 0.111 

0.0077 u 0.016 0.00875 u 0.017 1 -0.00177 u 0.017 -0.00793 
0.037 u 0.037 0.030 u 0.030 0.027 u 0.027 0.029 u 0.029 0.070 
0.040 u 0.040 0.022 u 0.022 0.022 u 0.022 0.025 u 0.025 0.062 
0.144 u 0.144 0.025 u 0.025 0.022 u 0.022 0.021 u 0.021 0.059 
0.038 u 0.038 0.032 u 0.032 0.027 u 0.027 0.03 1 u 0.031 0.075 
0.041 u 0.041 0.034 u 0.034 0.032 u 0.032 0.034 u 0.034 0.078 
0.037 u 0.037 0.030 u 0.030 O.Q28 u 0.028 0.028 u 0.028 0.072 
0. 144 u 0.144 0.023 u 0.023 0.026 0.022 0.021 u 0.021 0.060 
0.037 u 0.037 0.019 u 0.019 0.056 0.024 0.020 u 0.020 0.08 1 
0.040 u 0.040 0.032 u 0.032 0.030 u 0.030 0.030 u 0.030 0.078 
0.280 u 0.280 0.036 u 0.036 0.079 0.039 0.037 u 0.037 0.097 
0.157 u 0.157 0.025 u 0.025 0.024 u 0.024 0.022 u 0.022 0.063 
0.044 u 0.044 0.023 u 0.023 0.025 u 0.025 0.025 u 0.025 0.068 
0. 160 ll 0.160 0.024 u 0.024 0.025 0.020 0.022 u 0.022 0.060 
0.038 u 0.038 0.03 1 u 0.03 1 0.04 1 0.028 0.029 u 0.029 0.075 
0.036 u 0.036 0.027 u 0.027 0.042 u 0.042 0.028 u 0.028 0.07 1 
0.037 u 0.037 0.023 u 0.023 O.Q35 u 0.035 0.022 u 0.022 0.057 
0.128 u 0.128 0.022 u 0.022 0.020 u 0.020 0.021 u 0.021 0.055 
0.266 u 0.266 0.052 u 0.052 0.035 u 0.035 0.039 u 0.039 0.089 
0.D38 u 0.038 0.027 u 0.027 0.027 u 0.027 0.029 u 0.029 0.072 
0.146 u 0.146 0.025 u 0.025 0.022 u 0.022 0.022 u 0.022 0.062 
0.094 u 0.094 0.020 u 0.020 0.012 u 0.012 0.013 u 0.013 0.031 
0.013 u 0.0 13 0.0 10 u 0.010 0.009 u 0.009 0.0IO u 0.0 10 0.024 
0.048 u 0.048 0.009 u 0.009 0.007 u 0.007 0.007 u 0.007 0.021 
0.275 u 0.275 0.058 ll 0.058 0.034 u 0.034 0.039 u 0.039 0.090 
0.037 u 0.037 0.029 u 0.029 0.030 u 0.030 0.028 u 0.028 0.072 
0.039 u 0.039 0.024 u 0.024 0.024 u 0.024 0.023 u 0.023 0.059 

0.00763 lJ 0.0148 0.0262 0.016 0.000723 u 0.0165 0.003 14 
0.00515 u 0.0155 -0.0078 u 0.0 146 0.0052 1 u 0.0159 -0.0142 

0.299 ll 0.299 0.046 u 0.046 0.037 u 0.037 0.041 u 0.04 1 0.100 
0.040 u 0.040 0.034 u 0.034 0.027 u 0.027 0.030 u 0.030 0.074 
0.045 u 0.045 0.024 u 0.024 0.026 u 0.026 0.026 u 0.026 0.059 
0.180 u 0.180 0.025 u 0.025 0.041 u 0.04 1 0.022 u 0.022 0.065 

NOie: The followiu& abbrevi.ltions apply 10 all Attachment l tables. Data qunlificd wilh C and/or J arc considered acceptable values. 

C = n't:thod blank. cont.imination {inorgauic cu1lst itucnts) 
GEA = g:unma euergy analysis 
J = estimated 
MDA = mi111111um de1cctable ac Liviry 

PQL = practical <1uanlit.itio11 limh 
Q - qualifier 
U • undetected 

Q MDA 
u 0.065 
u 0.075 
IJ 0.089 
u 0.068 
u 0. 111 
u 0.0368 
u 0.070 
u 0.062 
u 0.059 
u 0.075 
u 0.078 
u 0.072 
u 0.060 

0.061 
u 0.078 
u 0.097 
u 0.063 
u 0.068 
u 0.060 
u 0.075 
u 0.071 
u 0.057 
u 0.055 
u 0.089 
u 0.072 
u 0.062 
u 0.031 
u 0.024 
u 0.021 
u 0.090 
u 0.072 
u 0.059 
u 0.0335 
u 0.0351 

u 0.100 
u 0.074 
u 0.059 
u 0.065 

Attachment 
Originator 
Otecked 
Cale. No. 

Eurooium-154 Euroolum-155 
nCiie 0 MDA 1>C-i/2 0 MDA 
0.083 u 0.083 0.058 u 0.058 
0.110 u 0.I IO 0.072 u 0.072 
0.132 u 0.132 0.099 u 0.099 
0.087 u 0.087 0.073 u 0.073 
0. 127 u 0.127 0. 111 u 0.111 

0.00654 u 0.0596 0.0481 u 0.0439 
0. 102 u 0.102 0.067 u 0.0(,7 
0.084 u 0.084 0.055 lJ 0.055 
0.073 u 0.073 0.077 u 0.077 
0.102 u 0.102 0.071 u 0.071 
0.112 u 0.1 12 0.073 u 0.073 
0.097 u 0.097 0.066 u 0.066 
0.070 u 0.070 0.076 u 0.076 
0.077 u 0.077 0.051 u 0.05 1 
0.106 u 0.106 0.072 u 0.072 
0.1 28 u 0.128 0.108 u 0.!08 
0.076 u 0.076 0.082 u 0.082 
0.086 1J 0.086 0060 u 0.060 
0.077 u 0.077 0.080 u 0.080 
0.105 u 0.105 0.069 u 0.069 
0.093 u 0.093 0.059 u 0.059 
0.083 u 0.083 0.061 u 0.061 
0.066 u 0.066 0.073 u 0.073 
0.125 .u 0.125 0.100 u 0. 100 
0.096 u 0.096 0.062 u 0.062 
0.072 u 0.072 0.081 u 0.081 
0.046 u 0.046 0.036 u 0.036 
0.033 u 0.033 0.028 u O.Q28 
0.025 u 0.025 0.044 u 0.044 
0.129 u 0.129 0.108 u 0.I08 
0.094 u 0.094 0.058 u 0.058 
0.076 {J 0.076 0.087 u 0.087 

-0.0218 u 0.047 1 0.0387 u 0.0383 
-0.000349 u 0.0508 0.0139 u 0.0403 

0. 137 u 0.137 0.11 3 u 0. 11 3 
0.105 u 0. 105 0.062 u 0.062 
0.087 u 0.087 0.092 u 0.092 
0.075 u 0.075 0.084 u 0.084 
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Sample HEIS Sample Nlckcl-63 
Locll tio11 Number Date nCUe 0 MDA 
OB-Al J!5H73 915/07 0.201 u 3.10 
OB-A2 J1 5H74 915/07 0.48 1 u 3.09 

.._ 08 - A3 ) 151-175 915/07 -0.240 IJ 3.08 
0 
0 

71 
OB -A4 Jl 5H76 915/07 -0.722 · U 3.09 

OB. A4 - uun ) 151-177 915/07 -0.080 u 3.07 
OB. A4 · split J l5HB 8 915/07 0 .136 u 6.03 

N OB- B5 )151-178 915/07 0.236 l1 3.03 
2'- OB - 86 Jl 5H79 915/07 0.447 u 3. 14 .._ 
.N 

O B - 87 Jl Sl-180 915/07 -0.318 u 3.07 
OB· B8 )1 51-181 915/07 -0.041 u 3.20 .._ 
OB - C9 J!5H82 915/07 1.47 u 3.06 

Co 

~ -
OB -C!O Jl5H83 916/07 2. 13 u 3.05 
OB-Cl Jl5H84 916/07 1. 15 ti 2.99 
0B - C2 JI.IH85 916/07 1.80 u 3.00 

'-l 
N 

~-
BCL - AI )151197 916/07 1.64 u 2.99 
8CL-A2 Jl5H9B 916/07 2.97 u 3.02 
BCL-A3 ) 151-199 916/07 0.349 u 2.80 - BCL-A4 l! 5HB0 916/07 1.42 u 2 .93 

~ 
BCL - 85 J l 5HB I 9/6/07 1.57 l1 2.B0 
BCL - 87 J l5HB4 916107 2.9 1 u 2.96 

s· BCL- B6 Ji 51!B2 91 11 /07 1.62 u 3.17 

'"t, .., 
C) 
c-, 

BCL - B6 . dun JI.I HB3 91 11107 1.59 u 3.05 
8 CL - 88 J 15HB5 911 l /07 1.45 u 3.06 
SZ-AI 1151-1 B7 9/11/07 0.732 u 3.09 

('> 

"' 
SZ - A2 J l5H88 9111/07 0.73B u 3.28 

"' SZ- A3 Jl 5HB9 9111/07 -0.522 u 3.1 5 
V) 
('> 

-~ 
('> 

SZ-A4 Jl5H90 9111/07 0.508 u 3.06 
SZ - A4-duu Jl5H91 911 1/07 0.290 u 3.07 

SZ · BS Jl5H92 9112/07 2.79 ll 3.06 .., 
'"t, 
-6 " 
~ s· 
('> 

SZ- 8 6 )151-193 9112/07 -0.036 u 3.02 
SZ- 87 J l5H94 9112/07 0.234 u 3.30 
SZ - BB 1151195 9112/07 1.09 u 3.42 

BCL - B6 - soli1 J l 5HB9 9111/07 12.7 5.93 
57,- A4 -Slllit J l5HY4 911 1/07 -2. 11 u 6.09 

on : A2 l l 5PKI 1014/07 
BCL. 85 Jl5PK2 101-1/07 
8CL · 86 Jl 5PK3 1014/07 
Oil - Ct Jl 5PK4 1014/07 
OB-A2 J !5VY5 101 16/07 -0.734 u 3. 17 
OB-C l Jl 5VY6 10116/07 -0.222 u 3.20 
BCL - 85 Jl 5VY7 10116/07 -1.55 u 3.27 
BCL- B6 J!5VY8 10116/07 -0.B57 u 3.22 

I 
I 
I 
I 
i 
I 
I 
I 
i 
I 

n 
I 

~ 
Ul 

Attachment 1. 100-F-26:12 Verification Sampling Resulta. 

Potassium-40 Radium-226 Radlum-228 SilYOr•J08 
nCi/2 0 MDA ncu. 0 MDA nCi/2 0 MDA nCU2 Q MDA 
14.8 0.218 0.505 0.048 0.697 0.127 0.0 17 u 0.0 17 
13.0 0 .299 0.471 0.050 0.701 0. 122 0.022 u 0 .022 
14.6 0.426 0.404 0.065 0.544 0.167 0.025 · u 0.025 
14.4 0.220 0.542 0.043 0.794 0. 104 0.018 u 0.0 18 
14.5 0.396 0.592 0 .062 0.744 0.149 0.02S u 0.025 

-0.0053 u 0.01 13 
14.1 0.256 0.406 0.049 0.644 0.118 0.020 u 0.020 
15.2 0.2 17 0.476 0.045 0.716 0.104 0.017 u 0.0 17 
13.9 0.2 18 0.433 0.042 0.630 0.089 0.0 15 u 0.015 
13.1 0.3 12 0.432 0.052 0.710 0.120 0.021 u 0.02 1 
14.2 0.269 0.469 0.061 0.839 0.118 0.024 u 0.024 
12.9 0.254 0.43B 0.043 0.644 0.124 0.021 u 0.021 
13.4 0.190 0.392 0.040 0.627 0.OSB 0.01 6 u 0 .01 6 
13.4 0.116 0.470 0.044 0.642 0.088 0.01 5 u 0.01 5 
13.2 0.283 0.469 0.053 0.593 0.123 0.022 u 0.022 
14.2 0.344 0.484 0.070 0.776 0.174 0.02B u 0.02B 
14.1 0.266 0.420 0.043 0.656 0.104 0.017 u 0.017 
13.6 0.267 0.525 0.051 0.7B5 0.105 0.0 18 u 0.018 
13.9 0.245 0.440 0.044 0.712 0.089 0.0 17 u 0.0 17 
13.4 0.28 1 0.412 0.047 0.640 0. 11 2 0.021 u 0.021 
12.B 0.306 0.43 1 0.055 0.720 0. 120 0.0 19 u 0.019 
14.4 0.160 0.4B0 0.046 0.684 0.100 0.0 15 l1 0 .0 15 
13.4 0.224 0.397 0.041 0.549 0.087 0.014 u 0.0 14 
13.9 0.304 0.513 0.061 0.6% 0. 12B 0.024 u 0.024 
13.7 0.27 1 0.432 0.052 0.616 0.100 0.019 u 0.0 19 
14.4 0.249 0.541 0.040 0.742 0.094 0.0 16 u 0.01 6 
15.0 0.116 0.452 0.023 0.646 0.052 0.009 u 0.009 
13.4 0.098 0.373 0.0 17 0.563 0.039 0.006 u 0.006 
14.4 0.07B 0.4 14 0 .01 5 0.642 0.033 0.006 u 0.006 
15.2 0.352 0.436 0.066 0.655 0.1 41 0,025 u 0.025 
13.4 0.294 0.362 0.048 0.456 0.106 0.019 u 0.0 19 
14.9 0.220 0.444 0.04B 0.68 1 0.0B9 0.0 16 u 0.016 

0.000591 u 0.0101 
0.0023 u 0.0 113 

14.0 0.505 0.506 0.075 0.670 0.164 0.026 u 0.026 
13 .5 0.276 0.45 1 0.056 0.648 0.119 0.020 u 0.020 
14.7 0.197 0.494 0.050 0.771 0.091 0.0 16 u 0.0 16 
13.5 0.206 0.430 0.045 0.631 0.10B 0.016 IJ 0.0 16 

Auuchmcnt 
Origin.nor 
Oteckcd 
Cale. No. 

Thorlum-228 Thorium-232 
0CU2 Q MDA nCl/e 0 MDA 
0.682 0.030 0.697 0.127 
0.685 0.037 0.70 1 0.122 
0.559 0.046 0.544 0. 167 
0.752 0.035 0 .794 0.104 
0.7 14 0.049 0.744 0 .149 

0.558 0.034 0.644 0. 118 
0.675 0.02B 0.716 0.104 
0.59 1 0.027 0.630 0.089 
0.607 0.Q35 0 .710 0.120 
0.724 0 .037 0.839 0.11 8 
0.67 1 0.Q35 0.644 0.124 
0.559 0.029 0.627 0.0B8 
0.674 0.027 0.642 0.08B 
0.637 0.039 0.593 0.123 
0.700 0.070 0.776 0. 174 
0.623 0.034 0.656 0.104 
0.725 0 .029 0.7B5 0.105 
0.627 0.032 0.712 0.0B9 
0.623 0.Q35 0.640 0.112 
0.632 0.033 0.720 0.120 
0.66B 0.03 1 0.684 0.100 
0.5B5 0.029 0.549 0.087 
0.712 0.043 0 .696 0. 128 
0.563 0.034 0.6 16 0_1 00 

0.726 0.032 0.742 0.094 
0.62B 0.0 16 0.646 0.052 
0.597 0.0 12 0.563 0.039 
0.602 0.0 1 I 0.642 0 .033 
0.5B3 0.047 0.655 0.141 
0.563 0.036 0.456 0. 106 
0.626 0.033 0.681 0.089 

0.677 0.046 0 .670 0.164 
0.680 0.Q35 0.648 0. 119 
0.724 0.034 0 .771 0.09 1 
0.639 0.032 0.631 0 .10B 
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Sample 
Location 
O B - Ai 
OB - A2 
OB-A3 
O B-A4 

OD - A4 - duo 
OB - A4- solit 

OB · 85 
08-86 
OB-ll7 
OD-BS 
OB - C9 

OB - CIO 
OD - C l 
O1l - C2 

BCL - AI 
BCL - A2 
RCL - A3 
BCL- A4 
BCL · B5 
IKL -87 
BCL- B6 

BCL - 86-duo 
BCL - 8 8 
SZ - Al 
SZ -A2 
SZ -A3 
SZ- A4 

SZ- A4-duo 
SZ-B5 
SZ - 8 6 
SZ - B7 
SZ - B8 

BCL • 86 · spli t 
SZ - A4 - solit 

O B · A2 
BC-L- 85 
BCL- 86 
Oil - C l 
OD - A2 
OB -C l 
BCL- 85 
BCL - 8 6 

HEIS Sample Stron!ium•90 
Number Dale oCi/• 0 MDA 
Jl5H73 9/5/07 0.1 25 u 0.268 
J i 5H74 9/5/07 -0.013 u 0 .257 
J l5H75 9/5/07 0.005 u 0.248 
J l 5H76 9/5/07 -0.058 u 0.259 
J ISH77 9/5/07 0.009 u 0.324 
Jl 5HB8 9/5/07 0.0224 u 0.151 
Jl 5H78 915107 0.046 lJ 0.258 
Jl5H79 915/07 -0.073 u 0.283 
J l 5H80 9/5 /07 -0.002 u 0.253 
J l 5H8 1 9/5/07 -0.013 u 0.259 
J l 5HB2 9/5/07 -0.035 u 0.258 
1l5H83 9/6/07 -0.0:19 u 0 .286 
Jl 5H84 9/6/07 0.062 u 0 .320 
Jl 5H85 9/6/07 0.006 0.285 
J l5H97 9/6/07 0.:190 0.232 
J l5Hn 9/6/07 0.563 0.218 
Jl5H99 9/6/07 0. 124 u 0.290 
Jl 5HB0 9/6/07 0.042 u 0.283 
Jl 5HBI 9/6/07 -0.032 u 0 .220 
Jl 5HB4 9/6/07 0.068 u 0.396 
Jl5HB2 9/11107 0.056 u 0.31 5 
J15Hll3 9/11107 -0. 11 5 u 0.359 
J 15HB5 9/ 11 /07 -0.074 u 0.324 
J 15H87 9/ 11/07 0 . 11 5 u 0.3:l l 
J 15H88 9/ 11 /07 0.085 u 0.264 
J 15H89 91 11 /07 -0.001 u 0.3 16 
J l5H90 9/11/07 0.070 u 0.310 
J l 5H91 9/1 1/07 -0. 100 u 0.3S4 
Jl 5H92 9/ 12/07 -0.048 u 0.362 
J 15H93 9/12/07 0.007 u 0.301 
J l5H94 9/12107 -0.060 u 0.335 
115H95 9/12/07 0.046 u 0.301 
J l5HB9 9/1 1/07 0.076 1 u 0. 148 
l15HY4 9/ 11/07 0.324 0. 136 
JI SPKI I0/4/07 
J ISPK2 10/4/07 
Jl 5PK~ I0/4/07 
J 15PK4 10/4/07 
J ISVYS 10/ 16/07 0 .017 u 0.271 
J l5VY6 10116/07 -0.D78 LI 0.248 
Jl5VY7 10/ 16/07 -0.080 u 0 .246 
J l5VY8 10/16/07 -0.040 ll 0.260 

Attachment 1. 1 OO-F-26: 12 Verification Sampling Results. 

Uranium-235 Uranium-238 Carbon-14 

oCi/2 0 MDA oCi/e 0 MDA oCVe 0 MDA 
0.I04 u 0.104 2.86 u 2.86 1.02 u 1.84 
0.120 u 0 .120 3.66 u 3.66 14.3 I.BO 
0. 153 u 0 .153 4.37 u 4.37 0.546 u 1.71 
0.1 II u 0 .111 3. 11 u 3.11 -0.15 1 u 1.84 
0.168 u 0.168 4.60 u 4.60 -0.563 u 1.76 

0.025 u 0.845 
0.111 u 0.111 3.42 u 3.42 0.063 u 1.72 
0.100 u 0.100 2.89 u 2.89 -0.155 u 1.89 
0.103 u O. l03 2.46 u 2.46 0.09 1 u 1.66 
0. 11 5 u 0.11 5 3.54 u 3.54 0.129 u 1.77 
0. 11 9 u 0.119 3.6 1 u 3.6 1 1.06 u 1.70 
0. l09 u 0.109 3.31 u 3.3 1 .1.39 UJ 3.02 
0.104 u 0.1 04 2.48 u 2.48 22.5 J 3.16 
0.093 u 0.093 2.70 u 2.70 -0. 184 VI 120 
0. 12 1 u 0.121 3.60 u 3.60 1.09 UJ 3.44 
0.16 1 u 0.161 4.43 u 4.43 -1.72 UJ 3.26 
0.112 u 0.112 2.71 u 2.71 5. IO J 3.09 
0.106 u 0.106 2.97 u 2.97 -0.244 UJ 3.18 
0.108 u 0.108 2.53 u 2.53 62.7 J 3. 16 
0. 11 3 u 0.113 3.51 u 3.5 1 -t.67 UJ :l .34 
0.I07 u 0.!07 3.28 u 3.28 -0.630 u 3.12 
0.100 LI O.JOO 2.85 u 2.85 18.1 3.22 
0.098 u 0.098 2.27 u 2.27 -0.848 u 3.04 
0.147 u 0.147 4. 13 u 4. 13 0.325 u 3.07 
0. 11 2 u 0. 112 3.40 u 3.40 -0.]57 u 3.27 
0. !08 u 0.108 2.5 1 u 2.51 -0.359 u 3.39 
0.052 u 0.052 1.49 u 1.49 1.14 u 3. 10 
0.056 u 0 .056 1.13 u 1.13 -0.03 1 u 3.21 
0.037 LI 0.037 1.1 4 u 1.14 0.121 u 3.14 
0 .1S9 u 0.159 4.46 u 4.46 -1.0 1 u 3.28 
0 .108 u 0.108 3.28 u 3.28 0.030 u 3.15 
0.104 u 0.104 3.00 u 3.00 -0.059 u 3.05 

0.0478 u 0.327 
0.264 u 0.328 
1.41 2.98 

0.492 2.82 
1.78 3.04 
1.77 3.02 

0.164 u 0.164 4.59 u 4.59 -1. 18 u 3.78 
0.115 u 0.115 3.54 u 3.54 -0.542 u 3.58 
0.112 u 0.112 2.80 u 2.80 -0.727 u 3.66 
0. !02 u 0. !02 2.64 u 2.64 0.152 u 3.22 

- - - - - -

Trtlium Gross aloha 

oCi/2 0 MDA o Ci/2 0 MDA 
1.05 u 2. 11 7.34 u 7.59 

-0.864 u 2.04 18.7 6.79 
0.698 u 2.10 7.50 6.87 
-0.106 u 2.15 6.06 u 8.86 

-0.368 u 2.14 15.4 6.76 
0.00345 u O.OW9 4.35 u 7.78 

1.11 u 3.57 6.95 6.65 
0 .423 u 3.64 9 .14 6.81 
-0.82 1 u 3.75 6. 15 u 8.40 
0 .925 u 3.61 2.64 u 10 .6 
-0.24 1 u 3.70 5.13 u 7.52 
-0.275 UJ 3.83 6.15 u 10.1 
-0.520 UJ 3.62 11.3 7.0 1 
0. !05 UJ 3.64 10. 1 6.43 
0.641 UJ 3.72 7.54 6.53 
-0.924 UJ 3.57 0.644 u 8.53 
•0.754 UJ 3.75 12.8 12.0 

1.19 UJ 3.77 12.9 8.06 
0.968 UJ 3.74 5.09 u 10.1 
-0.941 UJ 3.64 9.25 7.32 
0.200 u 4.36 8.54 u 8.70 
-0.593 u 4.30 13.2 6.78 
0.:186 u 4.20 13.3 8.33 

0 u 4.36 8.13 u 10.5 
0.462 u 4.30 9.8 1 6.96 
- I.SI u 4.68 13. 1 7.06 

0 u 4.23 1.5.8 6.22 
-1.16 u 4.46 6.44 u 7.07 

-0.930 u 4.33 17.3 5.78 
-0.424 u 4.61 12.5 7.7 1 

0 u 4.39 4.28 u 8.80 

0. 134 u 4.37 12.6 7.08 
0 .00832 u 0.01 49 6.58 u 7.38 
0.00558 u 0.0147 0. 171 u 8.97 

26.2 7.44 
52.2 7.5 1 
58.3 7.97 
3.84 7.73 
4.67 3.89 6.50 u 8.88 
1.27 3.79 4.85 u 9.14 
12.6 3.89 !0.2 8.86 
3.97 3.62 8J8 8.20 

Attachment I 
Originator L. D. Habel 
Checked J. M. Caeron 
Cale. No. 0IOOF-CA-V03 17 

Gross beta 

oCi/~ 0 MDA 
13.9 6. 18 
17.0 5.70 
13.7 6.31 

23.7 5.66 
18.0 6.15 
22.5 4.52 
17.8 6. 14 
17.4 5.54 
18.5 9.06 
18.2 8.66 
16.8 5.44 
18.4 8.63 
20.8 5.42 
20.3 5.67 
18.4 6.30 
18.3 5.65 
23 .5 6.17 
13.2 9.04 
20.1 8.63 
17.:l 5.42 
17.9 5 .63 
18.7 5.54 
12.8 9.05 
16.9 8.65 
17.2 5.42 
18.5 6. 13 
15.5 9.26 
4 1.0 6. 17 
16.0 5.68 
17.5 6.33 
16.1 5.67 
18.9 6 .13 
17.4 4.19 
19 .2 4.16 

9 .54 8.94 
14.8 8.63 
15.6 5.64 
16.7 5 .70 

Sheet No. 3 of? 
Dale 11/08/07 
Dttle 

Re" . No. 0 
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Sample HEIS Sam1>lc 
Locution Number Date 
OB - Al Jl 5H73 915/07 
O B - A2 Jl5H74 9/5/07 
0 8 - A3 Jl5H75 915/07 
OB - A4 JISH76 9/5/07 

O B · 1\4 • duo 11 51177 9/5/07 
OB · A4 • split J l5HB8 915/01 

OB · 05 Jl5H78 9/5/07 
OR . B6 Jl 5H79 9/5/07 
OB · 87 Jl 5H80 9/5/07 
OB· B8 J l5H81 9/5/07 
0 B - C9 J 15H82 915/07 
0 B- C IO JISH83 9/6/07 
OB -Cl JI S!-184 9/6/07 
OD -C2 J IS!-185 9/6/07 
DCL - A I JISH97 9/6/07 
BCL -A2 )151-198 9/6/07 
BCL - A3 J1 5H99 9/6/07 
OCL. - M Jl5HBO 916/07 
BCL - D5 JISHDI 916/07 
BCL- ll7 l1 5HB4 916/07 
BCL-D6 J1 5HB2 91 11 /07 

BCL - B6 • du1> J l5HBJ 91 11107 
BCL · B8 JI SHB5 91 11107 
SZ - AI J15H87 9111/07 
SZ - A2 J l.51-188 9/11/()7 
SZ - AJ J1 5H89 9111 /07 
SZ - A4 Jl 5H90 9111 /07 

SZ. - ,\4 -dup Jl5H9I 9/1 1/07 
SZ- BS JISH92 9/12/07 
SZ - B6 Jl5H93 91 12/07 
SZ - 87 Jl 5H94 91 12/07 
SZ-88 Jl5H95 9112/07 

BCL · D6 · solit Jl5HB9 9111/07 
SZ · A4 • split J1 5HY4 9111107 

Oil-Al Jl 5YY5 10116/07 
OB- C l Jl 5YY6 10116/07 
BCL - 85 Jl 5Y Y7 10116/07 
BCL- B6 JISYYR 10116/07 

Attachment 1. 100-F-26:12 Verification Sampling Results. 

Aluminum Antimony Arsenic Barium 
rru>llw 0 POL m ol1<o 0 POL mo11<a 0 POL m•ll<~ 0 POL 
4640 4.9 0 .65 u 0.65 l.5 1.2 47,6 C 0.06 
4850 4.8 0.64 u 0.64 2.1 l.2 46.9 C 0.06 
3100 s.o 0.66 u 0.66 l.2 u 1.2 37.1 C 0.06 
5550 5.0 0.66 u 0.66 2.4 1.2 54.3 C 0.06 
6460 4.9 0,66 u 0.66 4.1 1.2 68.0 C 0.06 
8070 10.3 1.20 B 1.0 4,7 0.5 79.2 0.47 
4300 4.9 0.64 LI 0.64 1.2 l.2 41.2 C 0.06 
5060 4,8 0.64 u 0.64 1.4 1.2 46.2 C 0.06 
5040 4.9 0.64 u 0.64 1.3 1.2 45.6 C 0.06 
3680 4.9 0.65 u 0.65 1.2 u 1.2 36.4 C 0 .06 
5360 4.8 0.64 u 0.64 3.0 1.2 56.3 C 0 .06 
5600 s.o 0.66 UJ 0 .66 3.2 1.2 55.8 C 0.06 
5350 4.8 0 .63 UJ 0.63 1.8 1.2 50.5 0.06 
4ol0 5.0 0 .66 UJ 0.66 2.7 1.2 49.6 0.06 
6000 4.9 0.64 Ul 0 .64 2.7 1.2 46.7 C 0.06 
6270 4.8 • 0.64 UJ 0.64 4.4 1.2 60.7 C 0 .06 
5290 4.7 0.63 UJ 0.63 2.6 1.2 6 1.7 C 0.06 
7120 4.6 0.61 UJ 0.61 3.4 I.I 73.4 C 0.06 
5050 4.8 0.64 UJ O.M 2.7 1.2 71.9 C 0.06 
5990 4.9 0.65 UJ 0.65 2.3 1.2 82.4 C 0 .06 
5140 C 4.8 0.1 0 C 0.63 4.1 1.2 74.7 C 0.06 
5050 C 4.7 0.62 u 0.62 3.3 1.2 79.2 C 0.06 
4090 C 4.7 0.62 u 0.62 2.4 1.2 56.4 C 0.06 
5000 C 4.9 0.65 u 0.65 2.2 1.2 63.8 C 0.06 
4290 C 4.8 0.63 u 0.63 2.8 1.2 38.8 C 0.06 
5720 C 4.9 1.0 C 0.64 6.2 1.2 68.0 C 0.06 
3510 C 4.7 0.63 u 0.63 1.2 u 1.2 29.4 C 0 .06 
3290 C 4.7 0.62 u 0.62 2.3 1.2 31.9 C 0 .06 
5530 4.8 0.63 u 0.63 2.8 1.2 50.5 C 0 .06 
4430 4.8 0.64 u 0.64 1.6 1.2 36.1 C 0.06 
4570 4.7 0.62 u 0.62 1.5 1.2 37.5 C 0.06 
3780 4.9 0.65 u 0.65 1.9 1.2 29.0 C 0.06 
6200 40.2 2.0 u 2.0 2.3 2.0 74.7 10.1 
5010 40.1 2.0 u 2.0 1.6 B 2.0 42.0 10.0 
571 0 12.2 0.92 u 0.92 2.7 1.5 51.2 0.3 1 
60 10 I 1.6 0 .87 u 0.87 2.5 1.4 48.8 0.29 
59 10 11.7 0.88 u 0.88 3.6 1.5 74.8 0 .29 
6440 11.7 0 .88 u 0.88 3.7 1.5 69. 1 0.29 

- - - --- ------ --

Beryllium Boron 
m•llw 0 POL mail<• 0 POL 
0.24 0.03 1.1 u I.I 
0.26 0.03 1.5 1.0 
0.17 O.Q3 I.I u I.I 
0.30 0 .03 1.3 I.I 
0.33 0.03 2.3 l.l 
0.32 B 0,14 13. 1 0 3.0 
0.25 0.03 J.I u I.I 
0.29 O.Q3 1.0 u 1.0 
0 .29 0.03 1.3 I.I 
0.23 0.03 I.I u I.I 
0.28 0.03 1.2 1.0 
0.04 0.03 1.3 I. I 
0.03 0.03 1.9 1.0 
0. 11 0 .03 2.1 I. I 
0,03 0 .03 1.3 I.I 
0 .03 u 0.03 2.2 1.0 
0.03 u 0.03 2. 1 1.0 

0.03 u 0.03 2.4 1.0 
0.03 u 0,03 3.5 1.0 
0.03 u 0,03 3.7 I.I 
0.22 0.03 4.0 C 1.0 
0.22 0.03 4.0 C 1.0 
0.16 0.03 2.3 C 1.0 
0.20 0.03 1.6 C I.I 
0.16 0 .03 1.0 u 1.0 
0 .23 0.03 1 .1 C I.I 
0 . 11 0 .03 1.0 u 1.0 
0 .12 O.oJ 1.0 u 1.0 
0.12 O.D3 2.0 1.0 
0. 15 0.03 I.I u I.I 
0.1 5 0.03 1.2 1.0 
0.16 0.03 I.I u I.I 
0.2 1 B 1.0 9.2 B 20.1 
0. 14 B 1.0 7 .1 8 20. 1 
0.2 1 0.15 2.1 1.5 
0.24 0.14 2.0 1.4 
0 .22 0.15 4.6 1.5 
0 .26 0. 15 3.6 1.5 

A1 tuchment I 
Originator L D. Habel 
01cckcd J. M. C11J?:ron 
Cale. No. OIOOF-CA-Y03l7 

Cadmium 
mollw 0 POL 
0 .15 u 0.15 
0.1 4 u 0.14 
0.15 LI 0. 15 
0 .15 u 0.15 

0 . 15 u 0. 15 
0.30 B 0.12 
0.15 u 0 .15 
0.14 u 0 .14 
0. 15 0 .15 
0. 15 u 0.15 
0 .18 0.15 
0 .15 u 0.15 
0. 14 u 0.14 
0. 15 u 0.15 
0. 17 0 .15 
0.19 0. 14 
0.17 0.14 
0.19 0.14 
0.14 u 0.14 
0. 15 u 0 .15 
0. 14 u 0.14 
0.14 u 0.14 
0 .14 u 0.14 
0. 15 u 0.15 
0.14 u 0.14 
0.15 u 0 .15 
0.14 u 0.14 
0 .14 u 0 .14 
0 .14 u 0. 14 
0 . 15 u 0. 15 
0. 14 u 0.1 4 
0.15 u 0. 15 
0.2A B 1.0 
1.0 u 1.0 

0.31 u OJ I 
0.29 ll 0 .29 
0.29 IJ 0.29 
0 .29 u 0.29 
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Sample 
Location 
OB-Al 
OB -A2 
OB -A) 
OB - A4 

OB - A4 - duo 
OB - A4 - snlit 

OB - !l5 
OB - 86 
OB- 87 
OB - BB 
OB - C9 

O B -C IO 
OB-Cl 
OB- C1 
BCL-AI 
BC'l..- A2 
RCL · A3 
BC'I.-A4 
BCL- ll5 
BCL - 07 
BCL- D6 

OCL- B6 - duo 
BCL- 8 8 
SZ - AI 
SZ-A2 
SZ-AJ 
SZ - A4 

SZ- A4 -duo 
sz . BS 
SZ- 86 
SZ- 87 
SZ- BB 

BCL - 86 - snlit 
SZ-A4 - Slliil 

O8-A2 
OB -C l 
BCL - B5 
BCL-B6 

HEIS Sample Calcium 
Number Da le m•lk• 0 
J l5H73 915/07 5870 C 
ll 5H74 915/07 4450 C 
J l5H75 915/07 3860 C 
J l 5H76 9/5/07 4270 C 
J l5H77 9/5/07 4670 C 
Ji5HB8 915/07 5450 
J 15H78 915/07 4340 C 
llS!-179 9/5/07 4800 C 
Jl5H80 9/5/07 4880 C 
J l5H81 915/07 3700 C 
J1 5H82 915/07 3630 C 
J l5H~3 9/6/07 44 10 C 
Jl 5H84 916/07 4540 
Jl 5H85 9/6/07 4070 
ll 5H97 9/6/07 4780 C 
J l5H98 9/6/07 7640 C 
J l5H99 ?16/07 4900 C 
l l5HBO 9/6/07 5200 C 
l15HB I 916107 5620 C 
J i5HB4 9/6/07 5970 C 
Jl 5 HB2 9/11/07 11800 C 
J l 5fl!l3 9/1 1/07 5580 C 
J l5HB5 9/11/07 6090 C 
Jl5H87 9/1 1/07 41)0 C 
JIS H88 9/1 1/07 4290 C 
Jl 51·189 9/1 1/07 7920 C 
J 15 H90 9/11/07 5650 C 
Jl 5H91 9/11/07 6050 C 
l 15H92 9/ 12/07 12400 C 
JJSH93 9/12/07 4680 C 
Jl 5H94 9/12/07 4030 C 
Jl5H95 9/12/07 3720 C 
Jl5HB9 9/11/07 5690 
J l5HY4 9/11/07 6390 
J l5VY5 10/16/07 4710 
Jl5VY6 10116/07 4580 
Jl5VY7 10/1 6/07 6090 
J l 5VY8 101 16107 5400 

Attachment 1. 1 0O-F-28: 12 Verification Sampling Results. 

Chromium Hexavalent Chromium Cobalt 
POL m o /ka 0 POL 1111!/1<2 0 POL m a/1,o 0 POL 
2.1 7.2 0.29 0.33 0.20 4.6 0.23 
1. 1 6.8 0.19 0.12 0.20 5.1 0.23 
2.1 4.9 0.30 0.31 0.20 3.1 0.24 
2. 1 8.1 0.30 2.0 u 2.0 5.0 0.24 
2. 1 9.6 0.30 20.3 u 20.3 5.4 0.24 
61.0 12.6 C 0.46 0.83 0.35 8. 1 B 0.47 
2. 1 6.6 0.29 0.22 0.20 4.1 0.23 
2. 1 7.8 0.29 0.29 0.20 4.7 0.23 
2.1 7.7 0.29 0.20 u 0.20 4.2 0.23 
2.1 5. 1 0.30 0.3 1 0.20 3.4 0.24 
2.1 7.7 0.19 0.29 0.20 4.3 0.13 
1. 1 8.3 C 0.30 0.20 u 0.20 5.6 0 .24 
2.0 9.3 0.29 0.20 u 0.20 5.7 0.13 
2 I 8.2 0.30 0.20 u 0.20 4.8 0.24 
2.1 JO.I C 0.29 0.28 0 .20 5.7 0.23 
2.1 10.8 C 0.29 0.20 u 0.20 5.9 0.23 
2.0 9.6 C 0.28 0.28 0 .20 5.3 0.23 
2.0 11.8 C 0.28 0.33 0.20 6.5 0.22 
' I 7.7 C 0.29 0.20 u 0.20 5.4 0.23 
2.1 9.6 C 0.30 0.20 u 0.20 5.9 0.24 
2.0 7.1 0 .29 0.20 u 0.20 5.2 0.23 
2.0 7.5 0.28 0.20 u 0.20 4.8 0.22 
2.0 6.2 0.28 0.20 u 0.20 4.1 0.23 
2.l 6.9 0.30 0.28 0.20 5.0 0.24 
2.0 6.5 0.29 0.36 0.20 4.1 0.23 
2.1 8.8 0.29 0.32 0.20 5.4 0.23 
2.0 5.2 0.29 0.27 0.20 3.4 0.23 
2.0 5.2 0.28 0.20 u 0.20 3.5 0.23 
2.0 8.5 0.29 0.27 0.20 4.9 C 0.23 
2.1 8.2 0.29 0.34 0.20 4.6 C 0.23 
2.0 6.7 0 .28 0.20 u 0.20 4.8 C 0.23 
2.1 5.8 0.29 0.22 0.20 4.6 C 0.24 
503 10.5 2.0 0.35 u 0.35 7.3 B 10.1 
502 9.2 2.0 0.35 u 0.35 5.8 B 10.0 
12.2 9.2 0.61 0.24 0.21 4.6 0.61 
11.6 9.4 0 .58 0.20 u 0.20 4.9 0.58 
11.7 9.8 0.59 0.24 0.20 4.7 0.59 
I 1.7 10.1 0.59 0.32 0.20 5.8 0 .59 

Copper Iron 
mo/Im 0 POL ITU!ik2 0 POL 

11.2 0.26 11000 C 7.0 
11.5 0.26 IJ600 C 6.9 
8.6 0.27 7220 C 7.1 
12.5 0.27 12400 C 7.2 

12.7 0 .27 15300 C 7. 1 
14.0 0.81 17900 7.6 
10.5 0.26 10300 C 7.0 
12.5 0.26 12400 C 6.9 
11.6 0.26 11800 C 7.0 
9.6 0.27 8080 C 7.1 
11.3 0.26 11700 C 6.9 
12.1 C 0 .27 13900 7.1 
12.5 0.26 13800 6.9 
9.8 0.27 12200 7.1 
11.9 C 0.26 15000 7.0 
14.2 C 0.26 lliOOO 6.9 
12.7 C 0.16 14300 6.8 
12.7 C 0.25 17800 6.7 
13.5 C 0.26 12600 6.9 
13.6 C 0.27 15700 7.1 
13.8 C 0.26 11600 6.8 
12.7 C 0.25 11500 6.7 
11.5 C 0.26 10100 6.8 

11.4 C 0.27 I 1900 7. 1 
11.3 C 0.26 10200 6.9 

14.1 C 0.26 12400 7.0 
10.3 C 0.26 8420 6.8 
10.8 C 0.26 8240 6.8 
I I. I 0.26 12300 6.9 
9.6 0.26 11100 7.0 
9.8 0.25 12100 6.8 
18.3 0.27 10 100 7 .0 
11.3 5.0 15200 20. 1 
I I. I 5.0 13200 20. I 
12.5 0.6 1 13(,00 13.8 
12.0 0.58 14 100 13 .0 
13.0 0.59 13500 13.2 
13.2 0.59 15900 13.2 

Auachment 1 
Origioalor L D. Habel 
Checked J, M. Ca~ron 
Cale. No. 0 IOOF-CA-V03 17 

Lead 
mo/Im Q POL 

2.7 0.97 
2.6 0.95 
I.R 099 
8.8 0 .99 

10.2 0.98 
12.7 0.61 
2.5 0.96 
3.0 0.95 
2.5 0.97 
3.6 0.98 
7.9 0.96 
5.8 0.98 
4.0 0.95 
4.0 0.98 
.1.4 0.97 
6.7 0 .96 
5.7 0 .94 
9.1 0 .92 
4.6 0 .95 
6.5 0.98 
5.0 0.94 
5.7 0.93 
5.0 0 .94 
5.2 0.97 
6.8 0 .95 
13.7 0.97 
2.6 0 .94 
2.7 0 .94 
2.6 0.95 
2.3 0.96 
2.7 0 .93 
2.0 0 .97 
5.7 2.0 
3.4 2.0 
3.8 0.92 
3.3 0 .87 
5.4 0 .88 
7.1 0 .88 
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Sample 
Location 
OB - A l 
OR - A2 
OB-A3 
OB -A4 

OB - A4 • duo 
OB - A4 - spli t 

OB-ll.l 
OB- ll6 
OB - B7 
OB -BS 
OB - C9 
OB-ClO 
OB -Cl 
OB -C2 

BCL - A I 
BCL - A2 
llCL - A3 
BCL - A4 
llCL - RS 
BCL- l\7 
BCL-B6 

BCL- 86 - duo 
DCI. - B8 
SZ-Al 
SZ - A2 
SZ - A3 
SZ-A4 

SZ - A4 - dup 
SZ - 85 
SZ- B6 
SZ- B7 
SZ - 88 

BCL - B6 - s1>lit 
SZ - A4 - solit 

OB - A2 
O B- C l 
BCL - l\5 
BCL - B6 

HEIS Sample Ma2neslum 
Number Date mu/ko 0 POL 
Jl5H73 9/5,U? 3250 C 2.4 
Jl5H74 9/5/07 3290 C 2.3 
Jl 5H75 9/5/07 2230 C 2.4 
Jl5H76 9/5/07 3440 C 2.4 
Jl5H77 9/5/07 3970 C 2.4 
Jl5Hll8 9/5/07 4340 18.2 
Jl5H78 9/5/07 3020 C 2.4 
J l5H79 9/5/07 3380 C 2.3 
Jl5H80 9/5/07 . 3330 C 2.4 
Jl 51i81 9/5/07 2440 C 2.4 
Jl 5H82 9/5/07 3160 C 2.4 
Jl 5H83 9/6/07 3550 C 2.4 
Jl5H84 9/6/07 3570 2.3 
)1 51185 9/6/07 2880 2.4 
Jl 5H97 9/6/07 3770 C 2.4 
Jl5H<J8 9/6/07 4160 C 2.3 
l1 5H99 9/f,/07 3440 C 2.3 
l15HB0 9/6/07 4270 C 2.3 
Jl5HBI 9/6/-07 3350 C 2.3 
Jl5HB4 9/6/07 3830 C 2.4 
Jl 5HB2 9/11/07 3 (,(,0 C 2.3 
l1 5HB3 9111/07 3240 C 2.3 
)1 51185 911 1/07 2940 C 2.3 
Jl 5H87 9/1 lrll7 3240 C 2.4 
Jt51·188 9/11/07 30 10 C 2.3 
)1 511 89 9/11/07 3600 C 2.4 
Jl5H90 9111/07 2720 C 2.3 
J l 5H91 9/11/07 2670 C 2.3 
J15H92 9/12/07 3760 C 2.3 
J1 5H93 9/12/07 3220 C 2.4 
J l 5H94 9/12/07 3 140 C 2.3 
]151-195 9/12/07 2720 C 2.4 
JI SHB9 9/1 1/07 3780 201 
J15HY4 9/11/07 3900 201 
JISYY5 10/16/07 3650 7.6 
JISYY6 10/16/07 '800 7.2 
.ll5YY7 10/16/07 3870 7.3 
Jt5YY8 10/16/07 3950 n 

Attachment 1. 100-F-26:12 Verification Sampling Resulta. 

Man~anesc Mereurv Molybdenum 
m•lk• 0 POL moll<o 0 POL mo/ko 0 POL molka 

221 0.2 1 0 .02 u 0.02 0.74 0.47 9.3 
230 0.20 O.Ql u 0.01 0.46 u 0.46 8.0 
164 0.2 1 0 .01 u 0.01 0.50 0.48 5.9 
241 0.2 1 0.01 u 0.01 0.48 u 0.48 9.2 

264 0.21 0.01 u 0.0 1 0.78 0 .48 11.0 
309 0.8 1 0.007 u 0.007 1.8 u 1.8 It.I 
190 0.20 0.01 u 0.01 0.50 0.47 7.4 
226 0.20 0.02 u 0.02 0.46 u 0.46 9.0 
221 0 .20 0.01 u 0.01 0. 59 0.47 8.2 
172 0.21 0.02 u 0.02 0.48 u 0.48 7. 1 
209 0.20 0.02 u 0.02 0 .47 u 0.47 8.7 
244 0.21 0.02 u O.Q2 0 .48 u 0.48 9.6 
238 0.20 0.01 u 0.01 0.46 u 0.46 9.8 
22 1 0 .21 0.02 u 0.02 0.48 u 0.48 8.7 
242 0.2 1 0.01 u 0.01 0.47 u 0.47 10.0 

253 0.20 0.02 u 0.02 0.46 u 0.46 11.0 
251 0.20 0.02 u 0.02 0.45 u 0.45 9.2 

274 0.20 0.02 u 0.02 0.45 u 0.45 11.4 
222 0.20 0.04 0.02 0 .58 0.46 8.6 
247 0.2 1 0.08 0 .01 0 .59 0.47 10.1 
232 0.20 0.02 0.0 1 0.46 u 0.46 R.9 
220 0.20 0.02 0 .02 0.45 u 0.45 8.9 
197 0.20 0 .02 0 .0 1 0.45 u 0.45 8.2 
234 0 .2 1 0.01 u 0.01 0.47 u 0.47 9.0 
195 0.20 0.04 0.02 0.46 0 .46 7.7 
249 0.21 0.02 0.01 0.48 0 .47 10.3 
181 0 .20 0.02 u 0.02 0.46 u 0.46 7.1 
180 0 .20 0.02 u 0.01 0.45 u 0.45 7.5 
223 0.20 0.02 o.oi 0.46 u 0.46 9.6 
206 0 .20 0.02 u 0.02 0 .47 u 0.47 8.9 
206 0.20 0.01 u O.QI 0.45 u 0.45 8.3 
162 0 .21 0.01 u 0.01 0 .47 u 0.47 8.0 
251 2.00 0.022 B,C 0.033 8.0 8.0 1 I.I 
249 2.00 0.033 u 0.033 8.0 u 8.0 8.7 
249 0. 12 0.005 u 0.005 0 .92 u 0.92 10.4 
255 0 .12 0 .03 u 0.03 0.87 u 0.87 10.0 
246 0.12 0.06 O.o3 0.88 u 0.88 I 1.0 
270 0 .12 0.04 0.03 0 .88 u 0.88 10.8 

Nlckel Potassium 
0 POL mo1•a 0 POL 

079 849 9.4 
0.78 806 9.3 
0.81. 442 9.6 

0.81 866 9.6 
O.RO 1060 9.5 
2.30 1540 305 
0.79 677 9.4 
0.78 843 9.3 
0 .79 850 9.4 
0 .80 638 9.5 
0.78 898 9.3 
0.8 1 954 9.5 
0.77 874 9.2 

0.81 750 9.5 
0.79 860 9.4 
0.78 938 9.3 
0.77 850 9. 1 

0.75 1140 8.9 

0.78 768 9.3 
0.80 944 9.5 
0.77 877 C 9.2 
0.76 848 C 9.0 
0.77 622 C 9.1 

0.80 1030 C 9 .4 

0.78 666 C 9 .2 

0.79 1040 C 9.4 

0.77 630 C 9.1 
0.77 574 C 9.1 
0 .77 710 C 9.2 
0.79 63 1 C 9.3 
0.76 639 C 9.1 
0.80 572 C 9.4 
8.0 1240 10 10 

8.0 1280 IOOO 
0.61 915 12.2 
0.58 926 11.6 
0.59 9 15 11.7 
0 .59 1040 11.7 

Attuchmcnr I 
Originator L. D. Habel 
Checked J. M. C.1~ron 
Cale. No. 0IOOF-CA-Y0317 

Selenium 
mollw 0 POL 

1.3 lJ 1.3 
1.2 u 1.2 
1.3 u 1.3 

1.3 u 1.3 
1.3 u 1.3 
0 .9 u 0.9 
1.3 1.3 
1.2 u 1.2 
1. 3 u 1.3 
1.3 u 1.3 
1.3 u 1.3 
1.3 u 1.3 
1.2 u 1.2 
1.3 u 1.3 
1.3 u 1.3 
1.2 u 1.2 
1.2 u 1.2 
1.2 u 1.2 
1.2 u 1.2 
1.3 u 1.3 
1.2 u 1.2 

1.2 u 1.2 
1.2 u 1.2 

1.3 u 1.3 
1.2 u 1.2 
1.3 u 1.3 
1.2 u 1.2 
1.2 u 1.2 

1.2 u 1.2 
1.3 u 1.3 
1.2 u 1.2 
1.3 u 1.3 
3.0 u 3.0 
3.0 u 3.0 
1.8 u 1.8 
1.7 u 1.7 
1.8 u 1.8 
1.8 u J.8 
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Sample !!EIS 
Location Number 
OB-A l Jl5l-l73 
OB-A2 1151-174 
08 -A 3 Jl5H75 
OB ·A4 )151-176 

OB -A-l - duo )151-177 

OB· A4- solit Jl5HB8 
0B-8.1 Jl5H78 
OB- 86 Jl 5H79 
OB · 87 Jlll-180 
OB - 88 Jl5H81 
Oll-C9 Jl5H82 
0B-C IO )151-183 
Oil -C l 1151-184 
OB - C2 Jl5H85 
BCL-A I Jl5H97 
BCL-A2 1151-198 
DCL - A3 1151-199 
BCL - t\4 Jl5Hll0 
BCL - B5 J l5HBI 
BC!.-B7 J l5HB4 
BCL -86 Jl5HB2 

BCL · 86-11110 J 15HB3 
BCL - 88 Jl5HB5 
SZ· A l Jl5H87 
SZ-A2 J15H88 
SZ-A3 J1 5H89 
SZ-A4 l1 5H90 

SZ - A4 - duo 11 51-191 
SZ· B5 1151-192 
sz . 86 1151-193 
SZ-B7 11 51-194 
SZ- 88 1151-195 

BCL - ll6 - solit Jl.51-1B9 
SZ-A4 -s,i lit J l5HY4 

OB-A2 Jl5VY5 
OB -C l l15VY6 
Br.1..- B5 Jl5VY7 
llCL - 86 Jl5VYB 

Sample Silicon Silver 
D;Ue mo/Im 0 POL ma/1.:o 0 

9/5/07 2790 C 2.5 0.26 u 
9/5/07 1700 C 2.5 0.26 u 
915/01 1470 C 2.6 0.27 u 
9/5/07 1:\40 C 2.6 0.27 u 
9/5/07 1390 C 2.6 0.27 u 
9/5/07 529 18.3 0.74 u 
9/5/07 1840 C 2.5 0.26 u 
9/5107 1670 C 2.5 0.26 u 
9/5/07 2080 C 2.5 0.26 u 
9/5/07 2060 C 2.6 0.27 u 
9/5/07 1910 C 2.5 0.26 u 
916/01 1820 2.6 0.27 u 
9/6/07 l050 2.5 0.26 u 
916/01 582 2.6 0.27 u 
9/6/07 706 2.5 0.26 u 
9/6/07 689 2.5 0.26 u 
9/6/07 525 2.4 0.26 u 
916i01 819 2.4 0.25 u 
W<,/07 2980 2.5 0.26 u 
9/6/07 1090 2 .5 0.27 ll 

9/1 1/07 2930 C 2.5 0.26 u 
9/ 1 II07 2650 C 2.4 0.25 u 
9/1 1/07 21 80 C 2.4 0.26 u 
9/11/07 3160 C 2.5 0.27 u 
9/lli07 2340 C 2.5 0.26 u 
9/11/07 3100 C 2.5 0.26 u 
9/11107 2360 C 2.5 0.26 u 
9/11/07 1830 C 2.4 0.26 u 
9/12/07 1700 2.5 0.26 u 
9/12/07 2040 2 .5 0.26 u 
9/12/07 1970 2.4 0.25 u 
9/12107 1860 2.5 0.27 u 
9/11/07 425 80.4 2.0 u 
9/ 11/07 277 80.3 2.0 u 

10/16/07 2680 12.2 0.3 1 u 
10/16/07 2240 11.6 0.29 ll 
10/16/07 3360 11.7 0.29 u 
10/1 6107 2330 11.7 0.29 u 

Attachment 1. 100-F-26:12 Verification Sampling RHults. 

Sodium Vam1dium 
POL mo/1,o 0 POL moll,o 0 POL 
0.26 17 1 C 2. 1 24.4 0.23 
0.26 182 C 2.0 31.6 0.23 
0.27 115 C 2.1 16.9 0.24 
0.27 217 C 2.1 27.7 0.24 
0.27 242 C 2.1 33.7 0.24 
0.74 261 24.4 37.6 1.10 
0.26 144 C 2.0 24 .7 0.23 
0.26 156 C 2.0 30.7 0.23 
0.26 172 C 2.0 27.7 0.23 
0.27 132 C 2.1 16.7 0.24 
0.26 187 C 2.0 27.1 0.23 
0.27 216 C 2. 1 32.6 C 0.24 
0.26 162 2.0 33.7 0.23 
0.27 169 2.1 28.8 0.24 
0 .26 190 C 2.1 34.9 C 0.23 
0.26 208 C 2.0 37.3 C 0.23 
026 182 C 2.0 33 .4 C 0.23 
0.25 252 C 2.0 40.0 C 0.22 
0.26 207 C 2.0 29.9 C 0.23 
0.27 237 C 2. 1 35.8 C 0.24 
0.26 233 C 2.0 25.9 0.23 
0.25 194 C 2.0 25.7 0.22 
0 .26 192 C 2.0 22.9 0.23 
0 .27 177 C 2. 1 26.7 0.24 
0.26 189 C 2.0 22.3 0.23 
0.26 299 C 2. 1 26.l 0.23 
0.26 168 C 2.0 18 .7 0.23 
0.26 138 C 2.0 17.4 0.23 
0 .26 266 C 2.0 31.7 0.23 
0.26 179 C 2.0 26.0 0.23 
0.25 195 C 2.0 29.6 0.23 
0.27 203 C 2.1 24.9 0.24 
2.0 99.6 B 201 35.9 2.00 
2.0 99.8 8 20 1 34.4 2.00 

0.3 1 212 6.1 32.6 0.43 
0.29 173 57.9 33.7 0.41 
0.29 237 58.6 32.5 0.41 
0.29 214 58.7 38.2 0.4 1 

Zinc 
nwll<o 0 POL 
26.6 C 0. 12 
29.3 C 0. 12 
20.7 C 0 .12 
28.9 C 0.12 

32.9 C 0.12 
47.2 C 3.0 
24.7 C 0.12 
31.1 C 0.12 
27.9 C 0.12 
25.1 C 0.12 
26.3 C 0.12 
32.1 CJ 0 .12 
30.9 J 0.11 
25.5 J 0 .12 
33.6 CJ 0.12 
50.5 CJ 0.12 
40.3 CJ 0. 11 
41.7 CJ 0.1 1 
33.2 CJ 0.12 
)7.4 CJ 0.12 
66.8 C 0. 11 
34.8 C 0 .11 
36.8 C 0. 11 
31.0 C 0.12 
29.9 C 0.12 
39.2 C 0.12 
23.6 C 0. 11 
21.9 C 0.1 1 
31.2 C 0 .11 
26.0 C 0.12 
27.2 C 0.11 
23.0 C 0.12 
39.4 C I0.1 
29. 8 C 10.0 
33.3 1.8 
32.5 1.7 
35.1 1.8 
40.5 1.8 

Allachment 
Originator 
Checked 
Cale. No. 

I Sheet No. 7 of7 
L D. Habel Dute 11/08/07 

J. M. C:12ron Date 
0100F-CA-V0317 Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-F Field Remediation Job No. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0318 

Subject: 100-F-26:12 Pipelines Hazard Quotient and Carcinogenic Risk Calculations 

Computer Program:_E_x_ce_l ___________ _ Program No: _E_xc_e_l_2_0_0_3 _________ _ 

The attached calculations have been generated to document compliance with established cleanup levels. These ca lculations 
should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation (gJ Preliminary O Superseded O Voided 0 

0 Total= 4 L. 9? Habel J . M. Capron N/A S. W. Callison //·13,07 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) 'Obta in Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

W h as ingto n Cl ~ d osure Han or CALCULATION SHEET 
Originator: L.D. Habel i ~-<IZJ I Date: I 11112107 I Cale. No.: I 0IOOF-CA-V0318 Rev.: I 0 

Proiect: 100-F Field Remediation I Job No: I 14655 I Checked: I J.M. Caoron 0,1,_ Date: I 11/8/07 
Subject: 100-F-26: 12 Hazard Quotient and Carcinogenic Risk Calculations 1/ Sheet No. l of 3 

PURPOSE: 
2 

3 Provide documentation to support the calculation of the hazard quotient (HQ) _and carcinogenic (excess 
4 cancer) risk values for the 100-F-26: 12 site remedial action. In accordance with the remedial action 
5 goals (RAGs) in the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2005), 
6 the following criteria must be met: 
7 

8 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens. 
12 
13 GIVEN/REFERENCES: 
14 
15 1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
16 DOE/RL-96-17, Rev. 5, U.S . Department of Energy, Richland Operations Office, Richland, 
17 Washington. 
18 

19 2) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code , 1996. 
20 

21 3) WCH, 2007, 100-F-26:12 Pipelines Cleanup Verification 95% UCL Calculation, 0100F-CA-V0317, 
22 Washington Closure Hanford, Richland, Washington . 
23 
24 
25 SOLUTION: 
26 

27 1) Calculate an HQ for each noncarcinogenic constituent detected above background and compare it to 
28 the individual HQ of <1.0 (DOE-RL 2005). 
29 
30 2) Sum the HQs and compare to the cumulative HQ criterion of <1.0. 
31 
32 3) Calculate an excess cancer risk value for each carcinogenic constituent detected above background 
33 and compare it to the individual excess cancer risk criterion of <l x 10-6 (DOE-RL 2005). 
34 
35 4) Sum the excess cancer risk values and compare to the cumulative cancer risk criterion of <l x 10-5_ 

36 

37 

38 

39 

40 

41 

42 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

Washin°ton Closure Hanford -~ CALCULATION SHEET 
Ori.e;inator: L.D. Habel /ii- I Date: I 11/8/07 I Cale. No.: I 0100F-CA-V0318 Rev .: I 0 

Project: 100-F Field Remediation I Job No: I 14655 I Checked: I J.M. Capron {!:i.t,- Date: I 11/8/07 
Subject: 100-F-26:12 Hazard Quotient and Carcinogenic Risk Calculations I Sheet No. 2 of 3 

1 METHODOLOGY: 
2 

3 HQ and carcinogenic risk calculations were conservatively calculated for the entire 100-F-26: 12 waste 
4 site using the maximum of the statistically determined value for each analyte in all decision units (WCH 
5 2007). Of the nonradionuclide contaminants of concern (COC) selenium was the only analyte that 
6 required the HQ and risk calculations because it was quantified above background. Additionally, boron, 
7 hexavalent chromium, and molybdenum required the HQ and risk calculations because these COCs were 
8 detected and a Washington State or Hanford Site background value is not available. All other site 
9 nonradionuclide COCs were not detected or were quantified below background levels. An example of 

10 the HQ and risk calculations is presented below: 
11 
12 1) For example, the maximum statistical result for molybdenum (0.78 mg/kg), divided by the 
13 noncarcinogenic RAG value of 400 mg/kg (calculated in accordance with the noncarcinogenic toxic 
14 effects WAC 173-340-740[3]), is 2.0 x 10·3• Comparing this value, and all other individual values, 
15 to the requirement of <1.0, this criterion is met. 
16 
17 2) After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained 
18 by summing the individual values. (To avoid errors due to intermediate rounding, the individual HQ 
19 values prior to rounding are used for this calculation.) The sum of the HQ values is 1.1 x 10·2 

20 Comparing this values to the requirement of <1.0, this criterion is met. 
21 
22 3) To calculate the excess cancer risk, the maximum statistical value is divided by the carcinogenic 
23 RAG value, then multiplied by 1 x 10·6. For example, the maximum value for hexavalent chromium 
24 is 1.40 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 6.7 x 10·7_ Comparing this value 
25 to the requirement of <l x 10·6, this criterion is met. 
26 
27 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
28 risk is obtained by summing the individual values. The sum of the excess cancer risk values is 
29 6.7 x 10·7 _ Comparing this value to the requirement of <l x 10-5, this criterion is met. 
30 

31 
32 RESULTS: 
33 

34 1) List individual noncarcinogens and corresponding HQs >1.0: None 
35 2) List the cumulative noncarcinogenic HQ >1.0: None 
36 3) List individual carcinogens and corresponding excess cancer risk >1 x 10·6 : None 
37 4) List the cumulative excess cancer risk for carcinogens >1 x 10·5: None. 
38 
39 Table 1 shows the results of the calculation. 
40 
41 

42 

43 
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Attachment to Waste Site Reclassification Form 2007-034 

Washin°ton Closure Hanford 'h' CALCULATION SHEET 
Originator: L.D. Habel L-.'tr I Date: I 11/8/07 I Cale. No. : I 0IOOF-CA-V03l8 

Project: I 00-F Field Remediation I Job No: I 14655 I Checked: I J. M. Capron {lfrl~ 
Subject: 1 OO-F-26: 12 Hazard Quotient and Carcinogenic Risk Calculations " 

Table 1. Hazard Quotient and Excess Cancer Risk Results for the 
100-F-26:12 Waste Site. 

. . Statistical Value• 
Contammants of Potential Concern 

(mg/kg) 

Cumulative Excess Cancer Risk: 

Notes: 
RAG = remedial action goal 

-- = not applicable 

'= From Calculation No. 0I00F-CA-V0317 (WCH 2007). 

Rev. 0 

Rev.: I 0 
Date: I 11/8/07 

Sheet No. 3 of 3 

Carcinogen 
Risk 

6.7E-07 
10 

11 

12 

13 

14 

15 

16 

17 

b = Value obtained from Washington Adminis1ra1ive Code (WAC) 173-340-740(3), Method B, 1996, unless otherwise noted. 

c = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 

18 
19 CONCLUSION: 
20 
21 This calculation demonstrates that the 100-F-26: 12 waste site meets the requirements for the hazard 
22 quotients and carcinogenic (excess cancer) risk as identified in the RDR/RA WP (DOE-RL 2005). 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline C-54 
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Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: Field Remediation Job No. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0326 

Subject: 100-F-26:12 Main Process Sewer Pipelines Cleanup Verification RESRAD Cale Brief 

Computer Program: RESRAD ----------- Program No: Version 6.3 

The attached calculations 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. 

Committed Calculation ~ Preliminary D Superseded D Voided 0 

0 

Cover - I pg 
Summary - 5 pg 
Attm. I - I pg 

Attm. 2 - 20 pg O, jt ,54 
Attm. 3 - 21 pg ~~-'<-</, ~a,, a i VI ~ 
Attm. 4 - IO pg 
Total - 57 pages S. W. Clark H. M. Sullow NIA 

SUMMARY OF REVISION 

:Approva! · .. 

S. W. Callison 

WCH-DE-018 (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 
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Washington Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark ~ -

Pro. ect: I 00-F Field Remediation 
Sub·ect: 

1 PURPOSE: 
2 
3 Calculate the soil and groundwater concentrations, dose, and risk contributions over a period of 
4 1,000 years from the maximum activities of radionuclides in the overburden/below cleanup level 
5 soil to be used to backfill the 1 00-F-26: 12 Main Process Sewer Pipeline excavation areas. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) Cleanup verification data from 1OO-F-26:12 Pipeline Cleanup Verification 95% UCL 

10 Calculation, Calculation No. 0100F-CA-V0317, Rev. 0, Washington Closure Hanford, 
11 Richland, Washington (100-F-26:12 95% UCL Calculation). 
12 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDRIRA WP), 
13 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
14 Washington. 
15 3) For the purpose of these RESRAD calculations, the radioactive contaminants of concern 
16 (COCs) established in the 100-F-26:12 95% UCL Calculation are carbon-14, cesium-137, 
17 europium-I 52, strontium-90, and tritium. 
18 4) The nonradionuclide COCs include barium, hexavalent chromium, lead, and mercury. The 
19 full suite ofnonradionuclide contaminants of potential concern (COPCs) and attainment of 
20 their remediation goals are discussed in the 100-F-26:12 95% UCL Calculation. All 
21 nonradionuclide direct exposure RAGs are met and protection of groundwater and the river 
22 can be demonstrated by the results of vertical migration modeling in the 100 Area Analogous 
23 Sites RESRAD Calculations, 0100X-CA-V0050, Rev. 0, Bechtel Hanford, Inc., Richland, 
24 Washington, which predicts that the nonradionuclides will not migrate to groundwater (and 
25 thus the Columbia River) within 1,000 years. 
26 5) RESidual RADioactivity (RESRAD) computer code, version 6.3 , to calculate compliance 
27 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
28 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
29 6) Sample design data from the J00-F-26:12 Shallow Zone and Overburden Sampling Plan, 
30 Calculation No. 0100F-CA-V0308, Rev. 0, Washington Closure Hanford, Richland, 
31 Washington. 
32 7) Groundwater elevation from Hanford Groundwater Monitoring for Fiscal Year 2006, 
33 PNNL-16346, Pacific Northwest National Laboratory, Richland, Washington. 
34 
35 SOLUTION: 
36 
37 1) A single RESRAD run was performed for the 100-F-26:12 Main Process Sewer Pipeline 
38 Overburden/Below Cleanup Level soils that are to be used to backfill the 100-F-26:12 
39 excavation. Table 1 shows the elevations (NA VD88) and thickness of each soil horizon. 
40 Attachment 1 shows representative dimensions of soil horizons and contaminant pathways 
41 considered for dose, risk, and groundwater protection. Input factors for each run are shown 
42 in the "Summary" section of the RESRAD "Mixture Sums and Single Radionuclide 
43 Guidelines" printouts in the Attachments to this Calculation Summary. 
44 
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Washin ton Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark ~ -

Pro ·ect: 100-F Field Remediation 
Sub·ect: 

Table 1. Waste Site Dimensions for RESRAD Modeling 
Parameter Units OB/BCL 

Contaminated Zone Dimensions 

Cover Depth m 0 

Area of Contaminated Zone (CZ) m2 9,600 

Length Parallel to Aquifer Flow m 30 

Elevations of Vadose Zone Horizons 

Elevation: Surface m 125.5 

Elevation: Groundwater m 113.9 

Thickness: Contaminated Zone m 6.1 

Thickness: Unsaturated Zone m 5.5 
OB/BCL = Overburden/Below Cleanup Levels Stockpile 

1 
2 2) The year where the peak dose ( or concentration) occurs from each individual radionuclide 
3 COC and layer is determined by a preliminary run. This year is then added for all horizons 
4 for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and 
5 inhalation and external radiation), the peak year occurred at year zero (year 2007) for all 
6 COCs. For the water pathways (i.e. drinking water and food ingestion) only tritium is 
7 predicted to reach groundwater within 1,000 years at a peak year of 9.4. The 9.4-year time 
8 periods was added to all RESRAD runs. 
9 

10 
11 METHODOLOGY: 
12 
13 1) Runs ofRESRAD version 6.3 were completed for the 100-F-26:12 Main Process Sewer 
14 Pipeline Overburden/Below Cleanup Level soils using the maximum radionuclide activities 
15 from the 100-F-26:12 95% UCL Calculation shown in Table 2. RESRAD numerical output 
16 reports for dose, risk, and concentration are presented in the Attachments to this calculation 
17 summary. 
18 

Table 2. Maximum Radionuclide Activities of the 100-F-26:12 
Main Process Sewer Pipeline Overburden/Below Cleanup Level 

Soils (from the 100-F-26:12 95% UCL Calculation) 
COCs Overburden/Below Cleanup Levels Soils 

Radionuclide Activitv (pCi/£) 
Carbon-14 5.1 

Cesium-137 0.079 
Europium-152 0.048 
Strontium-90 0.563 
Tritium (H-3) 58.3 

COCs = Contaminants of Concern 

19 
20 
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Attachment to Waste Site Reclass ification Form 2007-034 Rev. 0 

Washington Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark ~ Date: 0 

1 RESULTS: 
2 
3 1) Radionuclide "All Pathways" Dose Rate 
4 The "all pathways" (maximum) dose rates are shown in Table 3. The maximum all pathways 
5 dose rate from the maximum activities of radionuclides in the overburden/below cleanup level 
6 soil to be used to backfill the 100-F-26:12 Main Process Sewer Pipeline excavation areas is 
7 9.14 mrem/yr at year zero (2007). 
8 

Table 3. All Pathways Dose Rate (mrem/yr) 

RESRAD Vadose Zone "All Pathways" Dose Contributions in mrem/yr at Each Time Slice (yr) 
Run Horizons 0 I 1 I 3 I 9.4 I 11 I 30 I 100 I 300 I 1000 

OB/BCL Shallow Zone 9. J4E+oo I 4.67E+oo I 2A0E+oo I 2.41 E+oo I 1.s6E+oo I 1.03E+oo I 1.84E-01 I I A9E-o3 I 7.57E-11 

OB/BCL = Overburden/Below Cleanup Levels Stockpile 

9 
10 2) Radionuclide Excess Lifetime Cancer Risk 
11 The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The 
12 maximum ELCR for the maximum activities ofradionuclides in the overburden/below cleanup 
13 level soil to be used to backfill the 100-F-26:12 Main Process Sewer Pipeline excavation areas is 
14 4.99 x 10-5 at year zero (2007). 
15 

Table 4. Radionuclide Excess Lifetime Cancer Risk 
RESRAD Vadose Zone Excess Cancer Risk at Each Time Slice (yr) 

Run Horizons 0 I 1 I 3 I 9.4 I 11 I 30 I 100 I 300 I 1000 
OB/BCL Shallow Zone 4.99E-os I 3.83E-os I 3.I2E-os I 2.64E-os I 2.36E-os I 1.41E-os I 2.s4E-06 I 2.01E-os I 1.06E-1s 

O8/BCL = Overburden/Below Cleanup Levels Stockpile 

16 
17 3) Radionuclide Groundwater Protection 
18 The radionuclide concentrations in groundwater calculated by the RESRAD model are 
19 summarized in Table 5. Of the radionuclide contaminants of concern only tritium is predicted to 
20 reach groundwater in the 1,000 years of the RESRAD model evaluation (at a concentration of 
21 14,400 pCi/L, which is below the MCL of20,000 pCi/L). Therefore calculation ofcumulative 
22 organ specific dose via the groundwater (and river) pathway was not necessary to determine that 
23 the 4 mrem/yr drinking water dose limitation is met and the comparison to drinking water 
24 standards (MCL) calculation brief was not performed. 
25 
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Pro'ect: 
Sub·ect: 

1 
Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations 

Radio-
RESRADRun 

Groundwater Concentrations in pCi/L at Each Time Slice (yr) 
nuclides 0 1 

C-14 OB/BCL 0 0 

Cs-137 OB/BCL 0 0 

Eu-152 OB/BCL 0 0 

Sr-90 OB/BCL 0 0 

Tritium OB/BCL 0 0 

OB/BCL = Overburden/Below Cleanup Levels Stockpile 
RA Gs = Remedial action goals from the 100 Area RDR/RA WP 

2 
3 

4 CONCLUSIONS: 
5 

3 

0 

0 

0 

0 

0 

9.4 11 30 100 300 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

l .44E+04 4.10E+03 8.40E-04 9.41E-29 0 

1000 

0 

0 

0 

0 

0 

Rev. 0 

RAGs, 
pCi/L 

2,000 

60 

200 

8 

20,000 

6 • The "all pathways" (maximum) dose rates are shown in Table 3. The maximum all pathways 
7 dose rate from the maximum activities of radionuclides in the overburden/below cleanup 
8 level soil to be used to backfill the 100-F-26:12 Main Process Sewer Pipeline excavation 
9 areas is 9.14 mrem/yr at year zero (2007). 

10 
11 • The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The 
12 maximum ELCR for the maximum activities ofradionuclides in the overburden/below 
13 cleanup level soil to be used to backfill the 100-F-26: 12 Main Process Sewer Pipeline 
14 excavation areas is 4.99 x 10-5 at year zero (2007). 
15 
16 • The dominant pathway for the RESRAD evaluations dose rate for the 100-F-26:12 Main 
17 Process Sewer Pipeline excavation areas backfilled with the maximum activities of 
18 radionuclides in the overburden/below cleanup level soil is plant ingestion due to carbon-14. 
19 
20 • None of the site COCs are projected to exceed remedial action goals (RAGs). 
21 
22 • Of the radionuclide contaminants of concern, only tritium is predicted to reach groundwater 
23 in the 1,000 years of the RESRAD model evaluation at a concentration of 14,400 pCi/L 
24 which is below the MCL of 20,000 pCi/L. Because only one radionuclide is predicted to 
25 reach groundwater it was not necessary to perform the calculation of cumulative organ 
26 specific dose via the groundwater (and river) pathway to determine that the 4 mrem/yr 
27 drinking water dose limitation is met. 
28 

RSVP for the JO0-F-26: 12, 1.8-m (72 -in.) Main Process Sewer Pipeline C-59 



Attachment to Waste Site Reclass ification Form 2007-034 Rev. 0 

Washington Closure Hanford CALCULATION SHEET 
Ori ·nator: S. W. Clark '.'C.J~ 

Project: 100-F Field Remediation 

1 
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5 2. RESRAD Output: 100-F-26:12 Overburden/Below Cleanup Level Maximum Radionuclide 
6 Activities - Mixture Sums and Single Radionuclide Guidelines (20 pages) 
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9 4. RESRAD Output: 100-F-26:12 Overburden/Below Cleanup Level Maximum Radionuclide 
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11 
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Fi l e 100-F - 26- 12_DB_BCL.RAD 

Table of Cont ents 
AAAAAAAAAAAAAAAAA 

Par t I: Mi xtur e Sums and Single Radi onuc lide Guide l ines 
iiii iifll!ii i l!!li ii iiiii i ii i il i iii i iiii i iii i iii ii ii ii i 

Dose Conve rsion Factor (and Related) Parame t e r Summary • . . 2 
Site- Spec ific Parameter Summary . . . . • . . . . . . . • . . . . . . . . • . . . • 4 
Summary of Pathway Selections • . • • . • • . . • . . . • . . • • . . . . . . . • . • 8 
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Total Dos e Component s 

Ti me = 0.000E+OO . • . . . . . . . . . . • • • . . . . . • . . . . . . . . . . . . . . . 10 
Ti me = 1. OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . • 11 
Ti me = 3 . 000E+OO • • . . • . . . • . • . . . . . . • • • • . . . . . . . . . . . . . . . 12 
Time = 9.400E+OO . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 13 
Ti me = 1.1 00E+01 . • . . . . . . . . . . . . • .. . . . • • . . .. . .. . .. . . • . 14 
Time = 3.000E+01 . . • • . . . . . . . . • • . . . . . . • . . . .. . . . . . . . . . . 15 
Ti me = 1 .OOOE+02 . . • . . . . . . . • . . • . . . . . . . . . . . . . • . . . . . . • • 16 
Ti me = 3.000E+02 • • . . . . . • • • • . • . . • • • . . . . . • . • • • . . . • . • . • 17 
Time = 1.000E+03 • . . . . . . . • . . . . . • . . • . . . . . . . . . . . . . . . . • • 18 
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ATTACHMENT2 

1RESRAD, Version 6 .3 T« Limit= 180 days 11/12/2007 08:15 Page 2 
Sunmary 100- F-26:12 OB & BCL Using Maximum Activities 
File 100-F-26·12_0B_BCL.RAD 

Dose Conversion Factor (and Related) Parameter Surrmary 
File: HEAST 2001 MORBIDITY 

0 ' Current ' Base ' Parameter 
Menu' Parameter Value Case* Name 
iiiiJ\J\ii.UJ\)IJIJ\J\Ji.)IJIJ\Ji.iiiiiiJi.iiiiJUiiiiiiiAiiiiiiiiiiiiiiAJi.iiiiiiiiiiiiiiiiiiiiiiiiiiJ\J\iiiiJ\iiiiiiiiiiAiiiiiiiiAAiiiiiillAJ\iiiiAiiAAAiiiiJ\iiMJ\ililii.AiiilJ\ili\AJ\iiAJ\iiAAll 
B-1 'Dose conversion factors for inhalation, mrem/pCi: 
B-1 ' C-14 
B-1 ' Cs-137+D 
B-1 ' Eu-152 
B-1 ' Gd-152 
B· 1 ' H-3 
B-1 ' Sr · 90+D 

D-1 'Dose conversion factors for ingestion, mrem/pCi: 
D·1 ' C-14 
D-1 ' Cs· 137+D 
D-1 ' Eu-152 
D-1 ' Gd-152 
D-1 ' H-3 
D· 1 ' Sr · 90+D 

D-34 ' 
D-34. ' 

Food transfer factors: 

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

C-14 plant/soil concentration ratio, dimensionless 
C-14 beef/l ivestock·intake ratio, (pCi/kg)/CpCi/d) 
C-14 milk/livestock - intake ratio, (pCi/L)/(pCi/d) 

Cs-137+D 
Cs· 137+D 
Cs· 137+0 

Eu-152 
Eu-152 
Eu-152 

Gd-152 
Gd-152 
Gd-152 

H-3 
H-3 
H-3 

Sr-90+0 
Sr-90+0 
Sr-90+0 

plant/soil concentration ratio, dimensionless 
beef/l ivestock·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/livestock-intake ratio, (pCi/L)/(pCi/d) 

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

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

plant/soil concentration ratio, dimens i onles s 
beef/livestock-intake ratio , (pCi/kg)/(pCi/d) 
milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-5 ' Bioaccumulation factors, fresh water, L/kg: 
D-5 ' C-14 f i sh 
D- 5 ' C-14 crustacea and mollusks 
D-5 ' 
o-5 'Cs- 137+0 fish 
D-5 ' Cs-137+0 crustacea and mollusks 
D-5 ' 
D-5 ' Eu-152 f ish 
D-5 ' Eu-152 crustacea and mollusks 

' 2.090E·06' 
' 3 . 190E·OS ' 
' 2.210E·D4' 
' 2.430E·01 ' 
'6.40DE-08' 
' 1.308E·03' 

2.090E·06' DCF2( 1) 
3.190E-05' DCF2( 2) 
2.210E·04 ' DCF2( 3) 
2.430E-01 'DCF2( 5) 
6 .400E · 08' DCF2( 6) 
1.300E-03' DCF2( 7) 

' 2.D90E-06' 2.090E · 06' DCF3C 1) 
' 5.000E-05' 5.000E · OS' DCF3( 2) 
' 6.480E·06' 6 .480E · 06' DCF3( 3) 
' 1.610E·04' 1.610E·04' DCF3( 5) 
' 6.400E-08' 6.400E · 08' DCF3( 6) 
' 1.528E·04' 1.420E· 04' DCF3( 7) 

' 5.SOOE+OO' 5.SOOE+OO' RTF ( 1,1) 
'3 . 100E·02' 3. 100E-02' RTF( 1,2) 
' 1. 200E·02 ' 1.200E· 02 ' RTF( 1,3) 

'4 . 00DE-02' 4 .000E-02' RTF( 2,1) 
, · 3.000E-02 ' 3. 000E-02 ' RTF( 2,2) 
' 8.000E-03 ' 8.000E-03 ' RTF( 2,3 ) 

' 2.SOOE-03' 2.SOOE-03' RTF( 3,1) 
' 2.000E-03' 2.000E -03' RTF( 3,2) 
' 5.000E -05' 5.000E -05' RTF( 3,3) 

' 2.500E·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) 

'4.800E+OO' 4 .800E+OO' RTF( 6,1) 
' 1. 200E -02' 1.200E·02' RTF( 6,2) 
' 1.000E-02 ' 1. 000E-02 ' RTF( 6,3) 

' 3.000E - 01 ' 3 . 000E - 01 ' RTF( 7, 1) 
1 8.000E·03 1 8.000E·03 1 RTF( 7,2) 
' 2.000E-03 3 2.000E·03 1 RTF( 7,3) 

' 5.000E+04' 5.000E+04 1 BIOFAC( 1,1) 
' 9 . 100E+03' 9.100E+03' BIOFAC( 1,2) 

' 2. 000E+03' 2.000E+03 ' BIOFAC( 2,1) 
' 1.000E+02' 1.000E+02 ' BIOFAC( 2,2) 

' 5.000E+01 ' 5.000E+01 ' BIOFAC( 3,1) 
' 1. 000E+03' 1.000E+03' BIOFAC( 3 , 2) 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 3 
Surmary 100-F-26:12 08 & BCL Using Max i mum Activities 
Fi le 100-F·26- 12_0B_BCL.RAD 

Dose Conversion Factor (and Related) Parameter Sunmary (continued) 
File: HEAST 2001 MORBIDITY 

0 ' Current ' Base ' Parameter 
Menu' Parameter Value Case• Name 
iiiiAiiiiAlOiiiAiiAiiiiiiiiiiiiAiiiiiiiiiiiiiiAiiAiiiiAiliiiiiiiiAAiiiiiliiAAiiiiilAililiiililAiiilililiiiliiiiAiiAAAAAiiiliiiiiliiililiiAiiiiiiiiiiiiiiiiiiiiilAii.llil.llililAiiiliiiiiiiiii 
D-5 ' Gd-152 fish 1 2.500E+01 ' 2. 500E+01 1 BIOFAC( 5,1) 
D-5 1 Gd-152 crustacea and mollusks ' 1.000E+03 ' 1.000E+03 1 BIOFAC( 5,2) 
D-5 1 

D-5 1 H-3 fish 1 1.000E+OO 1 1.000E+OO 1 BIOFAC( 6, 1) 
D-5 ' H-3 crustacea and mollusks 1 1.000E+OO ' 1.000E+OO 1 BIOFAC( 6,2) 
D-5 1 

D-5 1 Sr -90+D fish 1 6.000E+01 1 6.000E+01 'BIDFAC( 7,1) 
D-5 1 Sr-90+D , crustacea and mollusks 1 1.000E+02 1 1.000E+02 1 BIOFAC( 7,2) 
1111 III! 1111111I111111111111111 I I I Ii I II I I I I Ill II I I I I I I I I I I II If iii i I ii iii i Ii Iii iii! iii ii liiiiiiii ! ill !I iii i 
*Base Case means Default.Lib w/o Associate Nuclide contributions. 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 4 
Su111T1ary 100-F-26:12 OB & BCL Using Maximum Activities 
File 100·F-26·12_0B_BCL . RAD 

Site-Spec ific Parameter Summary 
0 ' User ' Used by RESRAD ' Parameter 
Menu' Parameter Input ' Default ' (If different from user input)' Name 
AAAAAAXii.AiiiliiiliiiliiiiiiAAAAAAAAAAAAAAAAAilAilii.AiiAJIMii.Allllii.ii.ii.ii.Aii.iiAii.ii.iUiii.ii.ii.ii.ii.iiiiAii.ii.ii.ii.iiii.iiiiililii.Aii.Mii.ii.ii.iliiiiii.ilii.ii.ii.iiiiii.ii.ililJIAiiilAAiiiiiUiii.ii.Uii.ii.ii.ilJlilJlilJIMilJI 
R011 'Area of contaminated zone (m**2) '9.600E+03' 1.000E+04' ' AREA 
R011 ' Thickness of contaminated zone (ml '6.100E+OO' 2.000E+OO' ' THICKO 
R011 ' Length parallel to aquifer flow (m) '3.000E+01 ' 1.000E+02 1 ' LCZPAQ 
R011 ' Basic radiation dose limit (mrem/yr) ' 1.500E+01 ' 3.000E+01 ' ' BRDL 
R011 ' Time since placement of material (yr) ' 0.000E+OO' 0.000E+OO' 1 Tl 
R011 ' Times for calculations (yr) 1 1.000E+OO' 1.000E+OO ' ' T( 2) 
R011 ' Times for calculations (yr) '3.000E+OO' 3.000E+OO' ' T( 3) 
ROl 1 ' Times for calculations (yr) 1 9.400E+OO ' 1.000E+01 ' 1 T( 4) 
R011 ' Times for calculations (yr) ' 1.100E+01 1 3.000E+Ol ' , T( 5) 
R011 ' Times for calculations (yr) '3.000E+Ol ' 1.000E+02' • T( 6) 
R011 ' Times for calculations (yr) ' 1.000E+02 ' 3.000E+02 ' • T( 7) 
R011 ' Times for calculations (yr) ' 3.000E+02' 1.000E+03' , T( 8) 
R011 ' Times for calculations (yr) ' 1.000E+03' O.OOOE+OO 1 1 T( 9) 
R011 ' Times for calculations (yr) ' not used 1 O.OOOE+OO ' ' T(10) 

R012 ' Initial principal radionuclide (pCi/g): C-14 ' 5.100E+OO ' O.OOOE+OO ' l S1( 1) 
R012 ' Initial principal radionuclide (pCi/g): Cs-137 ' 7.900E-02' O.OOOE+OO 3 l S1( 2) 
R012 ' Initial principal radionuclide (pCi/g): Eu-152 ' 4.SOOE-02' O.OOOE+OO ' l Sl( 3) 
R012 ' Initial principal radionuclide (pCi/g): H-3 ' 5 .830E+01 ' O.OOOE+OO 1 ' S1( 6) 
R012 ' Initial principal radionuclide (pCi/g); Sr-90 ' 5.630E-01 ' O.OOOE+OO ' l Sl( 7) 
R012 ' Concentration in groundwater (pCi/L): C- 14 ' not used ' O.OOOE+OO ' ' Wl( 1) 
R012 ' Concentration in groundwater (pCi/L): Cs-137 ' not used ' O.OOOE+OO ' l 111( 2) 
R012 ' Concentration in groundwater (pCi/L): Eu-152 l not used ' O.OOOE+OO' ' W1( 3) 
R012 ' Concentration in groundwater (pCi/L): H-3 ' not used ' O.OOOE+OO' ' Wl( 6) 
R012 ' Concentration in groundwater (pCi/L): Sr-90 ' not used ' 0.000E+OO ' ' Wl( 7) 

R013' Cover depth Cm) ' O.OOOE+OO' O.OOOE+OO 1 l COVERO 
R013 ' Density of cover material (g/cm**3) ' not used ' 1.500E+OO ' l DENSCV 
R013' Cover depth erosion rate (m/yr) ' not used ' 1.00DE-03 ' ' vcv 
RD13' Density of contaminated zone (g/cm**3) l 1 .6DDE+DO 1 1.5DDE+DD' ' DENSCZ 
R013 1 Contaminated zone erosion rate (m/yr) ' 1.000E-03 ' 1.DOOE -03 ' l vcz 
R013' Contaminated zone total porosity ' 4.0DOE-01 ' 4. 000E-01 ' ' TPCZ 
R013' Contaminated zone field capacity l 1.500E-01 ' 2.000E-01 l ' FCCZ 
R013' Contaminated zone hydraulic conductivity (m/yr) ' 2.500E+02 ' 1.000E+Ol l ' HCCZ 
R013 ' Contaminated zone b pa rameter ' 4.050E+OO' 5.30DE+OO' l BCZ 
R013' Average annual wind speed Cm/sec) ' 3.400E+OO' 2. 0DDE+OO 1 I WIND 
R013' Humidity in air (g/m**3) ' 8.000E+OO 3 8.000E+OO 3 l HUMID 
R013 ' Evapotranspiration coefficient l 9.100E·01 ' 5 . OOOE-01 l l EVAPTR 
R013' Precipitation (m/yr) l 1.600E-01 ' 1.000E+OO l l PRECIP 
R013' Irrigation (m/yr) ' 7 .600E-01 ' 2.000E-01 l ' RI 
R013' Irrigation mode I overhead ' overhead l I !DITCH 
R013' Runoff coefficient I 2.000E - 01 l 2.00DE-01 ' l RUNOFF 
R013' Watershed area for nearby stream or pond (m**2) ' 1.000E+06 ' 1.00DE+06 ' ' WAREA 
R013' Accuracy for water/soil computations ' 1.000E-03 ,. 1.000E -03 ' ' EPS 

R014 ' Density of saturated zone (g/cm**3) ' 1.600E+OO ' 1.SOOE+OD' ' DENSAQ" 
R014 ' Saturated zone total porosity I 4.000E-01 I 4.00DE-01 I I TPSZ 
R014 ' Saturated zone effective poros i t_y ' 2.SOOE-01 I 2.000E-01 I l EPSZ 
R014 ' Saturated zone field capacity I 1. SOOE-01 I 2.000E-01 ' ' FCSZ 
R014 ' Saturated zone hydraulic conductivity Cm/yr) ' 5.530E+03 ' 1.000E+02 I l HCSZ 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 5 
St..mnary 100- F-26: 12 OB & BCL Using Maximum Act ivities 
File 100- F-26· 12_0B_BCL.RAD 

Site-Specific Parameter SUITT11ary (continued) 
0 User ' ' Used by RESRAD ' Parameter 

Menu ' Pa rameter Input ' Default ' (If different from user input) ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
R014' Saturated zone hydraulic gradi ent ' 1.250E-03' 2.000E-02' , HGIIT 
R014 ' Saturated zone b parameter ' 4.0SOE+OO' 5. 300E+OO ' ' BSZ 
R014 ' 1/ater table drop rate Cm/yr) ' 1. 000E-03 ' 1 .OOOE -03 ' , VIIT 
R014' I/ell punp i ntake depth (m bel ow water table) ' 4 . 600E+OO 1 1 . 000E+01 ' 'Dl/!BIIT 
R014 ' Model : Nondispersion (ND) or Mass-Balance (MB) ' ND ' ND 1 MOOEL 
R014' I/el l pump ing ra te (m**3/yr) ' 2. SOOE+02' 2. 500E+02 ' 'UII 

R015' 
R015' 
R015 1 

R015 l 

R015 ' 
R015' 
R015' 
R015' 

R016 1 

R016 ' 
R016 1 

R016 ' 
R016 ' 
R016 ' 

R016' 
R016 ' 
R0 16 ' 
R016' 
R016 ' 
R016' 

R01 6 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 1 

R016 1 

R016' 
R016' 

R016 3 

R016 1 

R016 1 

R016 ' 
R016' 
R016 ' 

Number of unsaturated zone strata 
Unsat. zone 1, thickness (m) 
Unsat. zone 1, so il dens ity (g/cm**3) 
Unsat. zone 1, total porosi ty 
Unsat. zone 1, effective porosity 
Unsat. zone 1, fie ld capacity 
Unsat. zone 1, soil- speci fic b parameter 
Unsat . zone 1, hydraulic conduct ivi ty (m/yr ) 

Distr i but ion coefficients for C-14 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone ( cm**3/ g) 
Leach rate (/yr) 
Solubil i ty constant 

Distribut ion coeffici ents for Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

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

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

Distribution coeff i cients for Sr -90 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone ( cm**3/g) 
Leach rate (!yr) 
Solubility constant 

l 1 l 1 
, s . sooE+OD, 4:ooDE+oo, 
' 1.600E+OO 1 1.SOOE+OO ' 
' 4.000E-01 ' 4.000E-01 ' 
' 2.SOOE-01 ' 2.000E-01 ' 
' 1.SOOE - 01 1 2.000E-01 ' 
'4.0SOE+OO' 5.300E+OO 1 

' 2.500E+02' 1.000E+01 ' 

' 2.000E+02 ' 
' 2.000E+02 ' 
' 2.000E+02 1 

' 0. OOOE+OO 1 

' O. OOOE+OO ' 

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

1 5.QQQE+Q1 l 4.600E+03 1 

' 5.000E+01 ' 4.600E+03' 
' 5. 000E+01 1 4.600E+03' 
l O. OOOE+OO l O.OOOE+OO l 

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

' 2.000E+02 '·1 .000E+OO' 
' 2.000E+02 '-1 .000E+OO ' 
' 2.000E+02 '-1 .000E+OO ' 
' 0.000E+OO 1 O.OOOE+OO 1 

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

' 0. OOOE+OO 1 

l O.OOOE+OO l 

l D. OOOE+OO l 

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

0.000E+OO 1 

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

' 2.500E+01 ' 3.000E+01 ' 
' 2.SOOE+01 ' 3.000E+01 ' 
1 2.SOOE+01 1 3 . 000E+01 ' 
' 0.000E+OO' O.OOOE+OO' 
l O.OOOE+OO l O.OOOE+OO l 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

4.092E - 05 
not used 

1.634E-04 
not used 

4. 092E · 05 
not used 

6.763E-02 
not used 

3 .260E-04 
not used 

Attachment 2 
Originator: S. W . Clark 

Chk'd By H. M. Sulloway 
Cale. No. 0100F-CA-V0326 

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

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

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

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

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

' DCNUCC( 7) 
' DCNUCU( 7, 1) 
1 DCNUCS( 7) 
' ALEACH( 7) 
' SOLUBK( 7) 
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ATTACHMENT2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 6 
Sl./lllTlary 100-F-26:12 OB & BCL Using Maximum Activities 
File 100- F-26-12_0B_BCL.RAD 

Site-Specific Parameter SuITmary (continued) 
0 ' User ' ' Used by RESRAD ' Parameter 
Menu' Parameter Input ' Default ' (If different from user input) ' Name 
ilililililAMililililililAiiiiilJiAililiiAMAXl\iWiililiiiliiAilililililAiiilllililiiAilMililAililililllililililMAilililililMiiAililAiWiililAililililAiiilililMAilMAiiilililiiililAiiilAMiiAilililililililii.iiA 
R016' Distribution coefficients for daughter Gd-152 
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 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external gamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gamma 

' -1 . 000E+OO '-1.000E+OO' 
'-1.000E+OO ' ·1.000E+OO' 
'-1.000E+OO '-1.000E+OO' 
' O.OOOE+OO ' O.OOOE+OO ' 
'O.OOOE+OO' 0.000E+OO' 

' 7.300E+03' 8.400E+03' 
' 1.000E-04' 1.000E- 04 ' 
'3.000E+01 '3.000E+01 ' 
, 4.000E-01 ' 4.000E-01 ' 
'8.000E - 01 ' 7. 000E-01 ' 
'6.000E-01 ' 5.000E-01 ' 
'2.000E-01 ' 2.500E-01 ' 
' 1. OOOE+OO ' 1. OOOE+OO ' 

R017' 
R017 ' 
R017' 
R017' 
R017 ·' 
R017' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017' 
R017' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 

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

R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017' 
R017' 
R017 3 

R017 ' 
R017' 
R017' 
R017 ' 
R017 ' 
R017 ' 

Outer annular radius Cm), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular rad ius (m), ring 3: 
Outer annular radius Cm), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius (m), ring 6: 
Outer annular rad ius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius (m), ring 12: 

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

R018 ' Fruits, vegetables and grain consumption 
R018 3 Leafy vege table consumption (kg/yr) 
R018 ' Milk consunption (L/yr) 
R018' Meat and poultry consumption (kg/yr) 
R018 ' Fish consunption (kg/yr) 
R018 ' Other seafood consumption (kg/yr) 
R018 ' Soil ingestion rate (g/yr) 

'not used ' 5.000E+01 ' 
'not used ' 7.071E+01 ' 
' 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 ' 0. OOOE+OO ' 
' not used ' 0. OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O.OOOE+OO ' 
' not used ' O. OOOE+OO ' 

J not used 
' not used 
' not used 
' not used 
3 not used 
3 not used 
' not used 
3 not used 
' not used 
' not used 
' not used 
s not used 

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

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

(kg/yr) ' 1.100E+02 ' 1.600E+02 ' 
' 2. 700E+OO ' 1 .400E+01 ' 
' 1 , 000E+02 ' 9. 200E+01 ' 
' 3.600E+01 ' 6.300E+01 ' 
' 1. 970E+01 ' 5 .400E+00 ' 
' 9.000E - 01 '9.000E-01 ' 
' 7 .300E+01 ' 3.650E+01 ' 

RSVP for the J00-F-26:12, 1. 8-m (72 -in. ) Main Process Sewer Pipeline 

8.249E+02 
8.249E+02 
8 . 249E+02 
9.926E·06 
not used 

>O shows circular AREA. 

Attachment 2 
Originator: S. W. Clark 

Chk'd By H. M. Sulloway 
Cale. No. 0100F-CA-V0326 

' OCNUCC( 
' DCNUCU( 
' DCNUCS( 
' ALEACH( 
' SOLUBK( 

5) 
5, 1) 
5) 
5) 
5) 

' I NHALR 
l MLINH 
l ED 
' SHF3 
' SHF1 
' FIND 
l FOTD 
l FS 

' RAD SHAPE( 1) 
' RAO-SHAPE( 2) 
' RAO-SHAPE( 3) 
' RAD-SHAPE( 4) 
' RAD -SHAPE( 5) 
' RAO-SHAPE( 6) 
' RAO -SHAPE( 7) 
' RAD=SHAPE( 8) 
' RAD SHAPE( 9) 
' RAD-SHAPE(10) 
' RAO-SHAPE( 11) 
' RAD)HAPE(12) 

' FRACA( 1) 
' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRACA( 6) 

FRACA( 7) 
' FRACA( 8) 
' FRACA( 9) 
' FRACA( 10) 
' FRACA(11) 
' FRACA(12) 

' DIET( 1) 
' DIET(2) 
' DIET(3) 
' DIET(4) 
' D IET(5) 
' DIET(6) 
' SOIL 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 7 
Surmiary 100-F-26:12 OB & BCL Using Maximum Activities 
File 100- F-26·12_0B_BCL.RAD 

Site-Specific Parameter Sunmary (continued) 
0 User ' Used by RESRAD ' Pa rameter 

Menu ' Parameter Input ' Oefaul t ' (If different from user input) ' Name 
iiiiiiiiAAiiiiiiiiiiiiiiiiiiAAiiiiiiAAAAAAAAJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiiiiiiiMAiiiiAiiiiiiAiiiiiiiiAiiiiiiiiiiiiiiiiiiMAiiiiiiiiiiiiAAiiiiAiiiiiiiiAiiAAAiiiiiiiiiiiiiiiiiiiiiOIAAiiiiAAAAiiiiiiAiiiiii 
ROiB' Drinking water intake CL/yr) ' 7.300E+02' 5.100E+02' 'DIii 
R018' Contamination fraction of drinking water ' 1.000E+OO' 1.000E+OO' ' FOIi 
R018' Contamination fraction of household water ' not used ' 1.000E+OO' ' FHHII 
R018' Contamination fraction of livestock water ' 1 . 000E+OO' 1.000E+OO' ' FLII 
R018' Contamination fraction of irrigation water ' 1.000E+OO' 1.000E+OO' ' FIRII 
R018' Contamination fraction of aquatic food ' 5.000E-01 ' 5.000E-01 ' ' FR9 
R018' Contamination fraction of plant food '·1 '-1 O.SOOE+OO ' FPLANT 
R018' Contamination fraction ·of meat '·1 '·1 0.480E+OO ' FMEAT 
R018' Contamination fraction of milk '·1 '·1 0.480E+OO ' FMILK 

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 milk CL/day) 
R019' Livestock soil intake (kg/day) 
R019' Mass loading for foliar deposition (g/m**3) 
R019' Depth of soil mixing layer Cm) 
R019 • Depth of roots Cm) 
R019' Drinking water fraction from ground water 
R019' Household water fraction from ground water 
R019' Livestock water fraction from ground water 
R019' Irrigation fraction from ground water 

R19B' Wet weight crop yield for Non-Leafy (kg/m**2) 
R19B' Wet weight crop yield for Leafy (kg/m**2) 
R19B 'Wet weight crop yield for Fodder (kg/m**2) 
R19B' Growing Season for Non-Leafy (years) 
R19B' Growing Season for Leafy (years) 
R19B' Growing Season for Fodder (years) 
R19B' Translocation Factor for Non-Leafy 
R19B' Translocation Factor for Leafy 
R19B' Translocation Factor for Fodder 
R19B' Ory Foliar Interception Fraction for Non-Leafy 
R19B ' Dry Foliar Interception Fraction for Leafy 
R19B' Ory Foliar Interception Fraction for Fodder 
R19B' Wet Foliar Interception Fraction for Non-Leafy 
R19B' Wet Foliar Interception Fraction for Leafy 
R19B' Wet Fol iar Interception Fraction for Fodder 
R19B' Weathering Removal Constant for Vegetation 

C14 ' C-12 concentration in water (g/cm**3) 
C14 ' C-12 concentration in contaminated soil (g/g) 
C14 ' Fraction of vegetation carbon from soil 
C14 ' Fraction of vegetation carbon from air 
C14 1 C-14 evasion layer thickness in 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 in beef cattle feed 
C14 ' Fraction of grain in milk cow feed 
C14 'OCF correction factor for gaseous forms of C14 

'6.800E+01 '6.800E+01 ' 
' 5.500E+01 ' 5.500E+01 ' 
' 5.000E+01 ' 5.000E+01 ' 
' 1 .600E+02 ' 1.600E+02 ' 
' 5.000E-01 ' 5.000E-01 • 
' 1.000E-04' 1.000E-04' 
' 1.SOOE -01 ' 1.SOOE-01 ' 
'9.000E-01 '9.000E-01 ' 
' 1.000E+OO ' 1.000E+OO ' 
' not used ' 1. OOOE+OO ' 
' 1. 000E+OO ' 1.000E+OO ' 
' 1.000E+OO ' 1.000E+OO ' 

' 7.000E-01 ' 7.000E-01 ' 
' 1.500E+OO' 1.500E+OO' 
' 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 . OOOE+OO ' 1. OOOE+OO ' 
' 1.000E+OO' 1.000E+OO' 
' 2 .SOOE-01 ' 2.500E-01 ' 
' 2.500E-01 ' 2.SOOE-01 ' 
' 2.SOOE-01 ' 2.500E·01 ' 
' 2.SOOE-01 ' 2. 500E·01 ' 
' 2.SOOE-01 ' 2.SOOE-01 ' 
' 2.500E -01 ' 2. 500E·01 ' 
' 2.000E+01 • 2 .000E+01 ' 

' 2.000E-05 ' 2 .000E-05 ' 
' 3 . 000E-02' 3.000E-02' 
' 2.000E-02' 2.000E-02' 
'9 . BOOE-01 ' 9.800E·01 ' 
'3.000E-01 ' 3.000E-01 ' 
' 7.000E-07' 7.000E -07' 
• 1.000E-10' 1.000E-10' 
• 8.000E-01 ' 8.000E-01 ' 
' 2 .000E-01 ' 2.000E-01 ' 
' 8.894E+01 ' O.OOOE+OO' 

' LFIS 
' LFJ6 
' LIII5 
' LIII6 
' LSI 
' MLFO 
'OM 
'OROOT 
' FGWOII 
' FGIIHH 
' FGWLW 
' FGWIR 

' YV(1) 
' YV(2) 
'YVC3) 
'TE(1) 
'TE(2) 
'TE(3) 
' TIV( 1) 
' TIV(2) 
' TIV(3) 
'RDRY(1) 
1 RDRY(2) 
' RDRY(3) 
' RIIET(1) 
' RIIET(2) 
'RIIET(3) 
' IILAM 

' C1211TR 
' C12CZ 
' CSOIL 
' CAIR 
' DMC 
' EVSN 
I REVSN 
• AVFG4 
' AVFG5 
' C02F 

Attachment 2 Sheet No. I of 20 
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Summary 100-F-26:12 08 & BCL Using Maximum Activities 
File 100-F-26- 12_0B_BCL.RAD 

Site-Specific Parameter Summary (continued) 
0 1 User 1 

' Used by RESRAD ' Parameter 
Menu ' Parameter Input ' Default ' (If different from user input) ' Name 
iiAiiAilAAiliiiiAiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiAiiiiiiiiiliiiiiiiiiliiiiAilAiliiiiAiliiiO.iiiiiiiiii.AiiAAiliViiiAiiii.ilAJ\ilJ\ilAiiiliiiiii.AAiliiiiiiiliiiiiiiiiiiiiiiiiiiiiliiiiii.Miiii.iiiiiiiiiiAi\Ai\AAiiiliiiiiiAiliiiiiiiiiill 
STOR' Storage times of contaminated foodstuffs (days): ' 
STOR ' Fruits, non-leafy vegetables, and grain ' 1.400E+01 ' 1. 400E+01 ' 
STOR' Leafy vegetables ' 1.000E+OO' 1.000E+OO' 
STDR ' Milk 1 1.000E+OO ' 1. 000E+OO' 
STOR ' Meat and poultry 1 2.000E+01 ' 2. 000E+01 ' 
STOR I Fish 1 7.000E+OO 3 7.000E+00 3 

STOR I Crustacea and mollusks 1 7.000E+OO' 7. 000E+OO' 
STOR I Well water ' 1.000E+OO' 1.000E+OO' 
STOR ' Surface water 1 1. OOOE+OO ' 1. OOOE+OO ' 
STOR' Livestock fodder ' 4.500E+01 '4.500E+01 ' 

R021 J Thickness of building foundation Cm ) I not used I 1.SOOE-01 I 

R021 J Bulk density of building foundation (g/cm**3) I not used ' 2.400E+OO 1 

R021 I Total porosity of the cover material I not used I 4. 000E-01 J 

R021 I Total porosity of the building foundation I not used I 1.000E-01 J 

R021 I Volumetric water content of the cover material I not used I 5.000E-02 1 

R021 J Volumetric water content of the foundation J not used I 3.000E-02' 
R021 J Diffusion coefficient for radon gas (m/sec): 
R021 J in cover material J not used J 2. 000E-06' 
R021 J in foundation material J not used J 3.000E-07' 
R021 J in contaminated zone soil I not used I 2.000E-06' 
R021 I Radon vertica l dimension of m1x1ng (m ) I not used I 2.000E+OO' 
R021 I Average building air exchange rate (1/hr) J not used J 5.000E-01 J 

R021 I Height of the building ( room) Cm) J not used J 2.SOOE+OO ' 
R021 I Build ing interior area factor J not used ' O.OOOE+OO' 
R021 I Building depth below ground surface (m) J not used '-1 .OOOE+OO ' 
R021 J Emanating power of Rn - 222 gas J not used J 2.SOOE-01 J 

R021 J Emanating power of Rn-220 gas J not used J 1.SOOE -01 ' 

' STOR T(1) 
' STOR-T(2) 
1 STOR-T(3) 
' STOR-T(4) 
' STOR-T(S) 
' STOR-T(6) 
' STOR-T(7) 
' STOR-T(8) 
' STOR)C9) 

J FLOOR1 
J DENS FL 
J TPCV 
J TPFL 
J PH20CV 
J PH20FL 

J DI FCV 
J DI FFL 
I DI FCZ 
I HMIX 
I REXG 
I HRM 
J FA I 
J DMFL 
J EMANA(1) 
J EMANA(2) 

TITL ' Nunt>er of graphical time points 128 • NPTS 
TITL' Maximum nunber of integration points for dose 5 • LYMAX 
TITL ' Maximum number of integration points for risk 9 • KYMAX 
I I I Ill 11 I iii i I ii ii I I II I I I I ii II i I I I Ii I I 111 I I iii iii iii iii ili iii iii i iiill i Iii ii iii iliiii iii iii ii iii iii iii ii iii iii i iilii i Iii i I I 111 ii 

Summary of Pathway Selections 

Pathway User Selection 
AiiiiiiiiililAAAAAAiiiiAAiiiiiiiiiiAiiiiiiiiAilii.AiiiiAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

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

ii !iii II i I 11 i 11 I 111 I I II I 111 Ii ill Ii iii Ii Ii Iii 11 i I i I i 

RSVP f or the 100-F-26: 12, 1. 8-m (72-in.) Main Process Sewer Pipeline 
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0 

Sunrnary: 100-F-26:12 OB & BCL Using Maxirum Activit ies 
File : 100- F-26- 12_0B_BCL.RAD 

Contaminated Zone Dimensions 
iilliiiiiiiiiiAMiiiiAiliiiiiiJIAiiiiiiiiiiAAJlii 

Area: 9600.00 square meters 
Thickness: 6.10 meters 

Cover Depth: 0.00 meters 

Initial Soil Concent rations , pCi/g 
AAAAAAiiiiiiiiiiiiMAiiiiiiiiiiiiiiilili\MMIIAiiM 

C-14 5.100E+OO 
Cs-137 7.900E-02 
Eu-152 4.SOOE-02 
H-3 5.830E+01 
Sr-90 5.630E-01 

Total Dose TDDSE(t), mrem/yr 
Basic Radiation Dose Limit= 1.500E+01 mrem/yr 

Total Mixture Sum M(tl = Fraction of Basic Dose Limit Received at Time (t) 
iiiiiiiiA!IA!IMA!IMiiiiiiiiiiiiiiMiilliiiiiiiiiilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiiiiiiiii 

t (years): 0.000E+OO 1. 000E+OO 3.000E+OO 9.400E+OO 1.100E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 
TDOSE(t): 9.136E+OO 4.668E+OO 2.396E+OO 2.414E+OO 1.857E+OO 1.028E+OO 1.839E-01 1.494E-03 7 .571E - 11 

M(t): 6.091E-01 3.112E-01 1.597E-01 1.610E-01 1. 238E-01 6.852E -02 1.226E-02 9.958E -05 5.047E-12 
OMaximum TDOSE(t): 9.136E+OO mrem/yr at t = O.OOOE+OO years 

Rev. 0 

Attachment ---=2 ____ Sheet No. l! of 20 
Originator: S. W. Clark Date ___ _ 

Chk'd By H. M. Sulloway Date ___ _ 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 10 
SU111nary 100-F-26:12 OB & BCL Using Maximum Activities 
File 100·F-26-12_0B_BCL.RAD 

Total Dose Contribut i ons TDOSE(i,p,t) for Individual Rad ionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio· )l)l)l)l)l)l)l)l)l)l)l)l)IJl)IA 

Nuclide mrem/yr fract. 
JIJIJIJIJIJIJI JIJIJIAJIJIJIAJI JIJIAAJIA 
C-14 2.786E-05 0 . 0000 
Cs-137 1.694E-01 0.0185 
Eu-152 2. 098E·01 0.0230 
H-3 O.OOOE+OO 0.0000 
Sr-90 8 . 738E-03 0.0010 
iii iii i iii iii ii I iii ii I 
Total 3.879E-01 0.0425 

JIJIAAAAAAAAAAAAAA JIJlliAJIJlliAliAJIJIJIJIJlil JIMJlliAJIJIMJIMJIJIJI JIJIMJIJIJIJIJIJIJIJIJIJIJIJI JllliilllliiAiiiiiiiilllliiiiii 

0 

mrem/yr fract. 
JllllllliiliAilA MllililA 
1.033E·03 0.0001 
1.002E·07 0.0000 
4.156E-07 0 . 0000 
3.416E-02 0 . 0037 
2.927E-05 0.0000 
iiiiilili iiiili 
3.523E-02 0.0039 

mrem/yr fr act. 
MJIJlilliAilA ilAilAM 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
iiiiiiiii iiiiil 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iil\MilAMli illiililiiii 
4.026E+OO 0.4407 
8.801E-03 0.0010 
4.271E·05 0.0000 
9. 757E-01 0.1068 
1.437E+OO 0.1573 
iii iii Ii I iii iii 
6.448E+OO 0.7057 

mrem/yr fract . 
iiAiiiiAliiiiiii JliiiiAiiii 
8.624E-01 0.0944 
6.518E·03 0.0007 
7.021E-06 0.0000 
1.285E -01 0.0141 
2.456E-01 0.0269 
iiiiiiiii iiiiii 
1.243E+OO 0.1361 

mrem/yr fract. 
JliiiiiiiiAJIAil JlilAAM 
6.645E-01 0.0727 
4.048E-03 0.0004 
4.639E-07 0.0000 
2.093E-01 0.0229 
1.387E-01 0.0152 
iiiiiiiii lliiii 
1.017E+OO 0. 1113 

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

0 Water Dependent Pathways 
O Water Fish Radon Plant Meat 
Radio· iiJIJIJIJl)ll\Jliillllilllllllii JllllliiilJIJl)IJl)IJIJliiiiiiil Jllliiiilliiiilliiiiiiiiliiiiiii JliiiiiiiilliiiiiiiiiiAAAAA AAAAAAAAAAAAAAAA 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iillAAAAA ilAAAAAAAA AAAAAA Jllliiiiiilliiilii AAAJIJIJI Jllllllllllliillll Jlllilllilii JIJIJIAAAAAA l\)IJIA)l)I 
C- 14 0.000E+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Eu-152 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Sr-90 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiii!! i!!!!!flf iii!!! !fiil!l!i i!III! ii!i!!!il illl!I !ili!!lil liliti 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr f ract. 
Jl)lii)lii)l)l)l)I )l)IJl)lil)I 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
Ii ii! ii! i iii 11 i 
0.000E+OO 0.0000 

Milk 
JIMiiiiliiiiiJIJIMJIMii 
mrem/yr fract. 

)1)1)1)1)1)1)1)1)1 )l)l)l)lii)I 

0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
O. OOOE+OO 0.0000 
iii Ii iii i i i iii i 
O.OOOE+OO 0.0000 

Rev. 0 

Soil 
)l)l)lji)l)\)1)1)1)1)1)1)1)1)1)1 

mrem/yr fract. 
iiiiAiiilllllilil JIJliiAJlii 
3.794E-04 0.0000 
2.280E·04 0.0000 
1. 770E-05 0.0000 
1.494E·04 0.0000 
4.964E-03 0.0005 
ililiiiil lillll 
5.738E-03 0.0006 

All Pathways* 
)1)1)1)1)1)1)1)1)1)1)1)1)1)1)1)1 

mrem/yr fr act. 
JllllliiiiiiiiiiiillJIJIAiiii 
5.555E+OO 0.6080 
1.890E-01 0.0207 
2.098E-01 0.0230 
1.348E+OO 0.1475 
1.835E+OO 0.2008 
iii iii iii iii iii 
9. 136E+OO 1 . 0000 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 11 

0 

SU111Tiary 100-F-26:12 OB & BCL Using Max imum Activities 
Fil e 100-F-26-12_0B_BCL.RAD 

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

Water Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Heat Milk Soil 

0 

0 

Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide mrem/yr fract. 
iiiiiiiiiiiiii iiiiiiiiiiiiiiiiA iiiiiiiiiiii 
C- 14 9.382E-06 0.0000 
Cs-137 1.655E-01 0.0354 
Eu-152 1.991E-01 0.0427 
H-3 O.OOOE+OO 0.0000 
Sr-90 8.530E-03 0.0018 
I I I Ii f I fl iii iii i i if f ii 
Total 3.731E-01 0. 0799 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiJIJliiJIMJliiiiil iiiiiiiiiiiiiiiiiiJliiMiiiiii iiiiiiiiMiiiiiiiiAiiiiiiiiii iiiiiliiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiMiiiiiiiiiiJliiii 
mrem/yr f ract. mrem/yr frac t . mrem/yr fract. mrem/yr fract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiliiiliiiiiiiiii Miiiliiii iiili\iiiiiiiiiiii iiiiiilliiii 
3.478E-04 0.0001 O.OOOE+OO 0.0000 1.364E+OO 0.2921 2.976E -01 0.0638 
9.786E-08 0.0000 O.OOOE+OO 0.0000 8.598E·03 0.0018 6.368E -03 0.0014 
3.946E-07 0.0000 0. 000E+OO 0.0000 4.054E-05 0.0000 6.665E -06 0.0000 
1.521E-02 0.0033 O. OOOE+OO 0 . 0000 4.360E-01 0.0934 5.810E-02 0.0124 
2.857E-05 0.0000 O.OOOE+OO 0.0000 1.403E+OO 0.3005 2.397E · 01 0.0514 
lfllilili iillif !iliiliii iiiiii iiiiiiiii iiiiii iiiiii ii i iiiiil 
1.559E-02 0.0033 O.OOOE+OO 0.0000 3 . 211E+OO 0.6878 6. 018E-01 0.1289 

mrem/yr fr act . 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
2.278E-01 0.0488 
3 .955E-03 0.0008 
4.403E-07 0.0000 
9.426E -02 0.0202 
1.354E- 01 0 .0290 
iiiiiiiii iillli 
4.614E-01 0.0988 

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

Water Dependent Pathways 

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiilii 
1.278E-04 0.0000 
2.228E-04 0 .0000 
1 .680E -05 0.0000 
6.654E-05 0.0000 
4.845E·03 0.0010 
Ii 111 I 111 ii If 11 
5.279E -03 0 . 0011 

O Wate r Fish Radon Plant Meat Milk All Pathways* 
Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide mrem/yr fract. mrem/yr fract. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiii iiiliiiillilAiiiiMiiiiiiii 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

iiiiiiiiiiiiiiiiiiiiiiiliiiii\ii iiiiiiiiiiiiMiiiiiiMiiiiil iiiiiiiliiJIJliiJliiiiiiiiMii Miiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiliiiiii.iiiiiiiiiiiiii 
mrem/yr fract . 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 

iiiiiii iiiiiiiii iiiiii iiiiiiiii iiiiii ii iiiiiii iiiiii 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

O*Sun of all water independent and dependent pathways. 

mrem/yr fr act . 
iiiiiiiiiiiiiiiiii iliiiiiiilJI 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
fl I if i Ii I I I I Iii 
O. OOOE+OO 0.0000 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

mrem/yr fract. 
iiiiliiiiiiiiliiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
lllllilil iiiiii 
O. OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiiiAJliiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O. OOOE+OO 0.0000 
iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiJI 
1 . 889E+OO 0.4048 
1 .846E-01 0.0395 
1 .992E-01 0.0427 
6.036E · 01 0.1293 
1. 791E+OO 0.3837 
111 I I I! I I ii 11 i I 
4.668E+OO 1.0000 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 12 

0 
0 

0 

Sl.mllary 100-F-26:12 OB & BCL Using Maxi"'-"" Activities 
File 100-F-26· 12_0B_BCL. RAD 

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

Ground 
Radio- iiiiiiiiAiiiilliiiUliliiililil 
Nuclide mrem/yr fract. 
iiiiiiiliiJIA iliiiliiiiiliiilii iiiiililiiii 
C-14 1.063E-06 0.0000 
Cs-137 1.579E-01 0.0659 
Eu-1 52 1.794E-01 0.0749 
H-3 O.OOOE+OO 0.0000 
Sr-90 8.128E-03 0.0034 
iiiiill iiiiiilil liiiil 
Total 3.455E -01 0.1442 

llater Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

ililiiiiililliiiililiiiiiiiiilil iliiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiliiiiiiiiliiiiii iiiiiiJliiiilliilliilliiililAil iiiiiiiliiiiililiiiiliiiiiiiiiii 
mrem/yr fr act. 

iiiiiiiliiiiiiiiii iiiiiiiiAA 
3 .941E-05 0.0000 
9.341E-08 0.0000 
3.556E-07 0.0000 
3.015E·03 0 .0013 
2.722E-05 0.0000 
liiiiiiii iiiiil 
3.082E·03 0.0013 

mrem/yr fract. 
iliiiiiiilililiiii iiililiiiiii 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
iiiiillll 111111 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
ililiiiiiiiiiiiiii iiAiiiiiiii 
1.545E-01 0.0645 
8.207E·03 0.0034 
3.654E -05 0.0000 
8.639E-02 0.0361 
1.337E+OO 0.5578 
llillilii llllii 
1.586E+OO 0.6617 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii ililiiiiiiil 
3.372E·02 0.0141 
6.079E · 03 0.0025 
6.006E-06 0.0000 
1.151E-02 0.0048 
2.284E - 01 0. 0953 
iii Ii 1111 iii 111 
2.798E·01 0.1168 

mrem/yr fr act. 
iiiiililililililililiiiiililii 
2.581E-02 0.0108 
3.775E·03 0.0016 
3.968E-07 0.0000 
1.868E-02 0.0078 
1.290E-01 0.0538 
liiiiilil lliiii 
1.me-01 o.0740 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3 .000E+OO years 

Soil 
iliiiliiiiililililililililiiiiil 

mrem/yr f ract. 
iiililiiiiilliiiii iiiiililiiii 
1.447E-05 0.0000 
2.126E-04 0.0001 
1.514E-05 0.0000 
1.319E·05 0.0000 
4.617E · 03 0.0019 
iiillllll 111111 
4.873E-03 0.0020 

O llater Dependent Pathways 
0 llater Fish Radon Plant Meat Milk All Pathways* 
Radio· iliiiiiliiilililililiiililililil ilililililililililililililiiilil ililililililililiiiiiiiiilililii iliiiiiiililiiiiilililiiilililii ilililiiiiiliiiiiiiiililiiiiiiii iiiiilililiiiiiiiliiiiAiiiiilil iliiiiiiiiiiiliiiliiiliiililiiii 
Nuclide mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iiiiiiililiiii iliiililiiiliiiiil Jlililililil ililililililililil ililiiiiiiii iiilililililililil iiiiilililil iliiiliiililililil ilililililil 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0 .0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu- 152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 
H-3 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
liilill l iiiiiil l iiiiii ililiiiii iiiiii iiiiiiiil iiiiii iiiiiiiii iiiiii 
Total. O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sun of all water independent and dependent pathways. 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

mrem/yr fr act. 
ilililiiilililiiil ilililililii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
ii 1111 I I I ii I 111 
O.OOOE+OO 0.0000 

mrem/yr fract. 
ililililiiiiililii iiiliiiliiil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 lllili 
0. OOOE+OO O. 0000 

mremtyr fract. 
ilililiiiiiiiiilil iiiiiiiiiiii 
2.141E-01 0.0893 
1.762E·01 0.0735 
1. 795E·01 0.0749 
1 .196E-01 0.0499 
1 .707E+OO O. 7123 
liiliiiii iiilii 
2 .396E+OO 1. 0000 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 13 

0 

Surrnary 100-F-26:12 OB & BCL Using Maxirum Activities 
File 100-F-26-12_0B_BCL.RAO 

Total Dose Contr ibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 9.400E+OO years 

Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalat ion Radon Plant Meat Milk Soil 

iiiiiiililiiili\Miiiiiiiiiiil 

0 

0 

Radio- AAAAAAAAAAAAAAAA 
Nuclide mrem/yr fract . 
AAAAAAA AAAiiAAiiiiii iiiiiiiiiiii. 
C-14 9 .903E-10 0.0000 
Cs-137 1.361E-01 0.0564 
Eu-152 1.286E-01 0.0533 
H-3 O.OOOE+OO 0.0000 
Sr-90 6.965E-03 0.0029 
i l! 1111 Ii Ii Ii 111 11 I ii! 
Total 2.717E -01 0.1125 

ililiiiiiiAAiiiiiiii.iiAililii. MiiiiiiiiAAiiiiii.AililAA ililliiiAAiiiiAiiAAAAAA AiiAAiiiiAAAAAiliiiliiil 
mrem/yr fract. mrem/yr fract . mrem/yr f r act. mrem/yr fract. 

AAAAiiiliiilA iliiiiiiiiii iiililiiMililil iiiiiiiliiil ii.iiiiiiiiii.iiilii iiilAAAA iiiiiiiliiillilii. iiii.iiiiiiil 
3.671E-08 0.0000 O.OOOE+OO 0.0000 1.439E-04 0. 0001 3.143E- 05 0.0000 
8.049E-08 0.0000 O.OOOE+OO 0.0000 7 .072E-03 0.0029 5 .238E-03 0.0022 
2. 548E-07 0.0000 0.000E+OO 0.0000 2.619E-05 0. 0000 4.305E -06 0.0000 
1.687E-05 0.0000 O.OOOE+OO 0. 0000 4.835E-04 0. 0002 6.445E -05 0.0000 
2.333E-05 0.0000 O.OOOE+OO 0.0000 1.145E+OO 0. 4744 1.958E-01 0.0811 
!li!lllii lfllii iilii!i!I iiiili !liiiiiii !iii!i iiili!!il liliil 
4.057E-05 0.0000 O.OOOE+OO 0.0000 1.153E+OO 0.4776 2.011E-01 0.0833 

iiiiiiilililililililiiiiiliiilil 
mrem/yr f ract. 

iiiliiiiiiiliiilii iii\Milii 
2.405E -05 0.0000 
3.253E-03 0.0013 
2.844E -07 0.0000 
1.045E-04 0.0000 
1.106E-01 0.0458 
Iii Iii 111 fl I I I I 
1.140E-01 0.0472 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 9.400E+OO years 

Water Dependent Pathways 

mrem/yr fract. 
iiiiiliiiiilililil MiiiiM 
1.349E-08 0.0000 
1.832E-04 0.0001 
1.085E-05 0.0000 
7.379E-08 0.0000 
3.957E-03 0.0016 
llillllii iiiili 
4.151E-03 0.0017 

0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio- iiiiAAAAAAAAAAAiiiiil iiiiiliiililiiiiiiAAAAAAA iiiiilililiiilAAililiiiiiiiiii AAAAAAAAiiiiAAAAAii ililiiililiiilii.ii.ii.ii.iiiiiiilil iiiiiiiiiiiiililiiiiiiiiililiiii iiiiiiiiiliiiiiiiiiiiiiiiiiilli 
Nuclide mrem/yr fract. mrem/yr fract. 
AAAAAAA iliiiliiiiiiAAA iliiilililii. iiiiii.iiii.iiiiilil ililililiiii 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs- 137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
H-3 4.778E-01 0.1979 8.668E-04 0.0004 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiil!i iiiiiiiil iiliii iiiiiiiii iiiiii 
Total 4.778E-01 0.1979 8.668E-04 0.0004 

O*Sum of all water independent and dependent 

mrem/yr fract. 
iiiiiiiiiiiiiiliA illiAiiAll 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
iii i Ii I! I I i fl I I 
O.OOOE+OO 0 .0000 
pathways. 

mrem/yr fr act. 
AiliiiiJIAiiilil iii\Ailiiii 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
1.437E-01 0.0595 
0.000E+OO 0.0000 
fl iii iii I ii Iii i 
1.437E-01 0.0595 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

mrem/yr fr act. 
iiililiiiliiiiiiii iiiiiiiiiiil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
1.210E-02 0.0050 
O.OOOE+OO 0.0000 
iiiiiiiii iiiiil 
1. 210E -02 0.0050 

mrem/yr fr act. 
iiiiiiiiili\iiiiiiiiiiiiiiiiii 
O.OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0 .0000 
3.600E-02 0.0149 
O.OOOE+OO 0.0000 
iiiiiiiii !liiii 
3.600E-02 0.0149 

mrem/yr fr act. 
iiiiiiiiiliiiiiiil iiiiilliM 
1.995E-04 0.0001 
1.518E-01 0. 0629 
1.287E -01 0.0533 
6.711E-01 0.2780 
1.463E+OO 0 .6058 
iiilfiill 111111 
2.414E+OO 1.0000 
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit = 180 days 11/12/2007 08:15 Page 14 

0 
D 

0 

Sunmary 100-F- 26:12 OB & BCL Using Maximum Activities 
Fi le 100-F-26-12_0B_BCL.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.100E+01 years 

Ground 
Radio- liiiiiiiiiiiiiiiiiiiiiiiiiiliiii 
Nuclide mrem/yr tract. 
iiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
C-14 1.726E- 10 0.0000 
Cs-137 1.311E-01 0.0706 
Eu-152 1.183E·01 0.0637 
H-3 O.OOOE+OO 0.0000 
Sr -90 6.701E-03 0.0036 
iilllll lilllllll llliii 
Total 2.562E-01 0.1379 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiA iiiiiiiiiiiiiiAiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiliiiiiii AiiiiiiiiiiliiiiiiiiiiiAiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
mrem/yr f ract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiii\Jliliiiiiiii iiiiiiiiiiil iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiUiiiiiiiiiiiii iiiiiiiiiiii 
6.400E -09 0.0000 O.OOOE+OO 0.0000 2.509E-05 0.0000 5.479E-06 0.0000 
7.754E-08 0 . 0000 O.OOOE+OO 0.0000 6.813E-03 0.0037 5.046E-03 0.0027 
2.345E-07 0.0000 O.OOOE+OO 0.0000 2.409E -05 0.0000 3.961E-06 0.0000 
4.607E-06 0.0000 O. OOOE+OO 0.0000 1.320E-04 0.0001 1.760E-05 0.0000 
2.244E-05 0.0000 O.OOOE+OO 0.0000 1 .102E+OO 0.5933 1.883E-01 0.1014 
iiiiiiiii iiiiii iiiiiiiii iiiiii iiiiiiil! iiiiii iiiiiiiil ii!iil 
2.737E-05 0. 0000 O.OOOE+OO 0.0000 1.109E+OO 0.5971 1.934E-01 0.1041 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
4.193E -06 0.0000 
3.134E-03 0.0017 
2.617E·07 0.0000 
2.856E -05 0.0000 
1 .064E-01 0.0573 
I ii 111111 11 i 11 i 
1.096E-01 0.0590 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.100E+01 years 

Soil 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
2.351E·09 0.0000 
1. 765E·04 0 .0001 
9 .986E -06 0.0000 
2.015E·08 0.0000 
3.807E- 03 0.0020 
lliiiiiii iiiiii 
3.993E-03 0.0021 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 

Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiliiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiliiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nucl ide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 
iiiiiiiiiiiii\ i\i\iii\iiiiili\i\ iiiiiiiiiiii i\i\i\iii\iii\iiii iiiiiliiiiii iiiiiiiiiiiiiiiiii iiiiiiiiili\ iiiii\iiiiiiiiiiil Aiiiiiiiiii i\i\iiiii\iiiiiiii iiiiiiiiiii\ iii\i\i\i\i\i\iii\ i\iiiiiiiii\ iiiiiii\iiiii\i\i\ i\i\iiiiiiii 
C-14 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.477E·05 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.463E-01 0.0788 
Eu-152 O. OOOE+OO 0.0000 0.000E+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 184E-01 0.0637 
H-3 1.317E-01 0.0709 2.396E-04 0.0001 O.OOOE+OO 0.0000 3.985E-02 0.0215 3.411E-03 0.0018 1.001E·02 0.0054 1.854E-01 0.0998 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.407E+OO 0.7576 
llliifl liiiiliii 111111 iililiill 111111 iillilill lllili illiiliil iliiii iiiiiiiii iiiiii iiiiiiiii iiiiii iiiiiilll llllii 
Total 1 .317E-01 0.0709 2.396E-04 0.0001 O.OOOE+OO 0.0000 3.985E -02 0.0215 3.411E- 03 0.0018 1 .001E · 02 0.0054 1 .857E+OO 1.0000 

O*Sum of all water independent and dependent pathways. 

RSVP for the 100-F-26: 12, 1.8-m (72 -in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 18D days 11/12/20D7 D8:15 Page 15 

D 

SUJlllary 1DD-F-26:12 OB & BCL Us ing Max imum Activities 
File 1DD-F-26- 12_DB_BCL.RAD 

Total Dose Contr ibutions TDDSE(i,p,t) for Individua l Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.DDDE+01 years 

Water Independent Pathways (Inhalation excludes radon) 
D Ground Inhalat i on Radon Plant Meat Milk 

D 

Radio- iiiiiiiiiiiiii.AiiAAAAAAA 
Nuclide mrem/yr fract. 
AAAAAAA AAAAAAAAA AAAAAA 
C- 14 1.575E-19 D.DDDD 
Cs-137 8.427E-D2 D.D82D 
Eu-152 4.4D3E-D2 D.D428 
H-3 D.DDDE+DD O.DDDD 
Sr-9D 4.237E-D3 D.0D41 
iii iii i iii iii iii iii ii I 
Total 1.325E-D1 D.1289 

AAAAAAAAAAAAAAAA AAAAAAAiiAAAAAAAA AAAAAAAAAAAAAAAA AiiAiiAiiiiliAAiiAiiAiiA AAAAAAAAAAAAAAAA 
mrem/yr fr act. mrem/yr f ract. mrem/yr fr act. mrem/yr fr act. 

AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AMiiilAAAA ii.Mii.Ail AAAAAAAAA iiAAAAA 
5.838E - 18 D. DDOD D.DDDE+DD D.DDDD 2.29DE-14 D.ODDD 5. DDSE-15 D.DDDD 
4.984E - D8 D.DDDD D.ODDE+DD D.DDDD 4.379E-D3 D.DD43 3. 243E-03 D.DD32 
B.724E-OB D.0D00 O. DODE+OO O.DDOO B.964E-D6 O.D00D 1.474E-06 O.DDDD 
B.928E-13 0.000D O.OOOE+OO 0.0000 2.559E -11 0. 0000 3.414E- 12 0.000D 
1.419E-05 0.0000 O.OOOE+OO 0.0000 6.967E-01 0.6779 1.191E -01 0.1159 
iiiiiiili illlli llllliiii iiiiii ii i iiiii i iiiiii iiiiiiiii iiiiii 
1.433E-05 0.0000 D.OOOE+OO 0.0000 7.011E-01 0.6822 1.223E -01 0.1190 

mrem/yr fr act. 
iiliAAAAAAA MiiliAA 
3.828E-15 0.0000 
2.014E-03 0.0020 
9. 736E -08 0.0000 
5.536E-12 O.D000 
6.726E-02 0.0654 
iiilllf!f l!flfl 
6.92BE-02 0.0674 

Total Dose Contributions TDOSE(i,p,t) for Indiv idual Radionuclides Ci ) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

0 Water Dependent Pathways 

Rev. 0 

Soil 
Miiii.MilAii.AilAMM 

mrem/yr f ract . 
AAAAAAAAA AiiliAAii 
2.145E - 18 0.0000 
1.135E-04 0. 0001 
3.715E-06 0.00D0 
3.905E-15 0.0000 
2.407E-03 0.0023 
I I I I Ii I ff iii iii 
2.524E-03 0.0025 

0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio- AiiiiAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA iiAAAAilAiiAAAAAAAA 
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iiAAAAAA AiliiilAilAii.il ilAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AiiAiiiiiiAAA iliiiiAiiA 
C- 14 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OODE+OO 0.0000 
Cs -137 O. OOOE+OO O.D00D O. OOOE+OO 0.0000 O.OOOE+OD 0.0000 O.OOOE+OO 0. 0000 
Eu-152 O.ODOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
H-3 2.694E-08 0.0000 4.900E - 11 0.0000 O.OOOE+OO 0.0000 B.149E-09 0.000D 
Sr-90 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 000D O.OOOE+OO 0.0000 
iii iii i iii iii iii iii iii iii iii iii iii iii iii iii iii I I Iii i iii iii Ii I I Ii i i I 
Total 2.694E -08 0. 0000 4.900E-11 0.0000 O.OOOE+OO 0.0000 B.149E -09 0.0000 

O*Sum of all water independent and dependent pathways . 

RSVP f or the JO0-F-26: 12, 1.8-m (72 -in.) Main Process Sewer Pipeline 

mrem/yr fract. 
ii.AiiAAiliiAA AAAiiliA 
O.OOOE+OO 0.0000 
O.OOOE+OD 0.0000 
O.OOOE+OO 0.0000 
6.976E - 10 D.0000 
O.OOOE+OO 0. 0000 
i Iii iii ii iii iii 
6.976E - 10 0. 0000 

mrem/yr fract. 
iiiiiiAMiiii.ii. ii.Aii.Aiiii 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
2.047E-09 0.0000 
O.OOOE+OO 0.0000 
iiiiiiili iiiiii 
2.047E -09 0.0000 

mrem/yr fract. 
AAAAAAAilil AAAAAA 

·3.174E-14 0.0000 
9.402E-02 0.0915 
4 .404E-02 0.0429 
3. 792E -OB 0.0000 
B.897E-01 0.8657 
iii i Ii I 11 11 I Iii 
1 . 02BE+OO 1 . 0000 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 16 

0 
0 

0 

Surrnary 100-F- 26:12 OB & BCL Using Max imum Activit i es 
File 100-F-26-12_0B_BCL. RAD 

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

Grou"ld 
Radio- AiiilililAiiiiilAAiiiiiiiiii 
Nuclide mrem/yr fract. 
iiiiililiiilA iiiiililililililA iliiilililil 
C-14 O.OOOE+OO 0.0000 
Cs-137 1.653E-02 0.0899 
Eu-152 1. 153E -03 0.0063 
H-3 O. OOOE+OO 0.0000 
Sr -90 7.825E-04 0.0043 
iiili l i iiiiiiiii iiiiii 
Total 1.847E-02 0.1004 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

iiii.liiiiiiiililililililiiAiiil iiiiiiiiiiAiiiiiiiiiiilililiiil ii.liiliiililiiiiiiiliiiiilililil iiiliiilililililAiiiiAiiililil ililiiilililililililililililiiil 
mrem/yr fr act. mrem/yr fr act. mrem/yr fr act . mrem/yr fr act . 

ilililililililiiil ilililililil iiiiilililililiiil ilililil.liil ilililililililil.li .li.li.li.liilil .liililililAililil ilililililA 
O.OOOE+OO 0 . 0000 0. 000E+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 
9.776E-09 0.0000 O.OOOE+OO 0.0000 8.590E-04 0. 0047 6.362E -04 0.0035 
2.284E-09 0 .0000 O.OOOE+OO 0.0000 2.347E-07 0.0000 3.858E-08 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
2.621E -06 0.0000 O.OOOE+OO 0.0000 1.287E-01 0.6996 2.199E-02 0. 1196 
iiiliiiii iiliii iiiililll liliil i iiiiiiii illiii iiililiii iiiiii 
2.633E - 06 0.0000 O.OOOE+OO 0.0000 1. 295E-01 0 . 7043 2.263E -02 0.1230 

mrem/yr fr act . 
iliiiiililiiililil iiiiilililil 
0. OOOE+OO O. 0000 
3.951E-04 0.0021 
2. 549E-09 0 . 0000 
O. OOOE+OO 0.0000 
1.242E-02 0. 0675 
iiiiiilii ill!!! 
1. 282E -02 0 . 0697 

Total Dos e Contr i butions TDOSE(i,p,t) for Individual Radionucl ides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat 

Radio- ilililililili\Ailililililililii iliiiiiliiiiiiililiiiiiiiiiiiiii iliiiliiiiilililiiliiiiiiiiliiii iiiliiililililiiililiiiiiiiiiiii iiiiilililiiiiiiiiiliiiiiiiiiiii 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 
iiiiiiiiliAii .liilliliiiAAilii iiii.liiiiiii iiiiiiilAiliiiiii il.liilililii iiiiil.liiiiiiliiil ilililililil iiiiliilililililil illiiliiilil 
C- 14 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
Sr-90 0 . 000E+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
ill !Ill llliillil ! ! iii! iii iiiiii iii i i i iiiiiiiii iii iii Iii iiiiii 1111!! 
Total O.OOOE+OO 0 . 0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sun of all water independent and dependent pathways. 

mrem/yr f ract. 
iliiiiiiAiiiiilililililililii 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
llllllili iii i ii 
O.OOOE+OO 0.0000 

Milk 
ililililililililiiliililiiiiAii 
mrem/yr fract. 

Aiiilili\Aiiill\lil\l\iiilil 
O.OOOE+OO 0. 0000 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 
iiiiiiiii iliiii 
0. OOOE+OO O. 0000 

Rev. 0 

Soil 
iliiiliiiiiliil\iiiiililililill\ 
mrem/yr fr act. 

ilililililililiiililililililil 
0. OOOE +00 0 . 0000 
2.226E-05 0.0001 
9.725E -08 0.0000 
O.OOOE+OO 0.0000 
4.445E-04 0.0024 
!Ill!!!!! iiiiii 
4.669E -04 0.0025 

All Pathways* 
ililililiiililAililiiill\ililil 
mrem/yr fr act . 

ilililiiililililA liililililil 
O.OOOE+OO 0.0000 
1.844E-02 0.1003 
1.153E-03 0.0063 
O.OOOE+OO 0.0000 
1.643E-01 0.8935 
iii!iiiii iii!(( 
1.839E-01 1.0000 
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Attachment to Waste Site Reclass ification Form 2007-034 

ATTACHMENT 2 
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0 

Sunmary 100-F -26:12 DB & BCL Us ing MaxillUITl Activities 
File 100-F-26- 12_0B_BCL.RAD 

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

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

0 

Radio- ilAAAAAAAAAAAAAAA 
Nuclide mrem/yr frac t. 
AAAAAAA AAiiiiiiAiiiii\ iiAAAAii 
C-14 0.000E+OO 0. 0000 
Cs - 137 1.575E-04 0.1054 
Eu-152 3 .480E-08 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 6.276E-06 0.0042 
iililll !iiiiiill 111111 
Total 1.638E-04 0.1097 

iiAiiiiiiAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAiiiiiii\i\iiiiiiiiiiA 
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

AAAAAAAAA AAAAAA Mi\iiiiAAAA iiAAiiAA AAAAAiiiiiiii ilAAAAA iiAAAAAAAA AiiiilliiJI 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
9.314E-11 0.0000 O. OOOE+OO 0 .0000 8.183E-06 0.0055 6.061E-06 0 .0041 
6.896E-14 0 . 0000 O.OOOE+OO 0 .0000 7.085E-12 0.0000 1.165E- 12 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
2.102E-08 0.0000 O.OOOE+OO 0.0000 1.032E-03 0.6909 1.764E-04 0.1181 
li!i!illl !!!!!! liiiiiill liiiil iliiiiiii i!iiii lillllll! !11111 

iiiilliiAAAAAAAAAiiiiii 
mrem/yr fract. 

iiiiiiiiiiiiiiiiii i\i\i\iiiii\ 
0. OOOE+OO O. 0000 
3.764E-06 0.0025 
7 .695E - 14 0. 0000 
0. OOOE+OO O. 0000 
9.963E-05 0.0667 
111111 111 111111 

2.111E-08 0.0000 O. OOOE+OO 0.0000 1.040E-03 0.6964 1.825E-04 0 . 1222 1.034E-04 0 .0692 

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

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk 
Radio- i\i\ii i\i\iii\ililAAAAAAA Aili\iii\iii\iiiiAAiiiii\iiii iiAAAAililAilAAAiiAAA iii\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ iii\iiiii\iiiiiiiiiiiiiiiiiiiiA iiiiiiiiAAAAAAAAAAAA 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
AAAAAAA AAAAAAAAA i\i\i\i\i\i\ i\i\i\i\i\iii\i\i\ i\i\i\i\i\i\ iii\i\iiiiiiiiiiii i\i\iii\iii\ i\i\i\i\i\i\i\iii\ Jli\i\i\i\i\ 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0. 000E+OO 0.0000 O. OOOE+OO 0.0000 
Cs - 137 O.OOOE+OO 0. 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O. OOOE+OO 0. 0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0. 0000 
H-3 O. OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Sr-90 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 
iiiliii iiiiiiiii iiiiii iiiiiiiii iilili iiliillll 111111 illlillli illiii 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O. OOOE+OO 0.0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr fract. 
iiiii\Alliiiiiii\ iiiii\iliiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
iiiiiiiii iiilii 
O.OOOE+OO 0.0000 

mrem/yr fract . 
iiiiMiiiii\iii\ iiiiiii\i\ii 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
iiiiiiiil iiiiii 
0. OOOE+OO O. 0000 

Attachment 2 
Originator: S. W. Clark 

Chk'd By H. M. Sulloway 
Cale. No. 0100F-CA-V0326 

RSVP f o r the 100-F-26: 12, 1. 8-m (72 -in.) Main Process Sewer Pipeline 

Rev. 0 

Soil 
iliiiiiiAAAAiliiMMiiil 
mrem/yr fract. 

AAiiiii\iliiAA iiiiili\iiii 
0. OOOE +00 0. 0000 
2.120E-07 0.0001 
2.936E-12 0.0000 
O.OOOE+OO 0.0000 
3.565E -06 0 . 0024 
I I 111 i Ii I iii iii 
3.777E -06 0 . 0025 

All Pathways* 
AiiiiiiilUMAiiilAAJlii 
mrem/yr fr act. 

AiiiiilAAiiAA iliiAAiill 
O.OOOE+OO 0.0000 
1.757E-04 0 . 1176 
3.481E -08 0. 0000 
O.OOOE+OO 0.0000 
1.318E-03 0.8823 
iiilillll iii!!! 
1.494E -03 1.0000 

Sheet No. 17' of 20 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 18 

0 

Summary 100-F-26:12 OB & BCL Using Maximum Activities 
Fi le 100-F-26-12_0B_BCL.RAD 

Total Oose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Yater Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio- iiiiiiJOiiiAAAAAAAiiiiii 
Nuclide mrem/yr fract. 
iiiiAiiAiiA iiiiiiiiiiiiAAA AAAAAA 
C-14 O.OOOE+OO 0.0000 
Cs- 137 1.329E-11 0.1755 
Eu-152 5.261E-24 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 2.899E-13 0.0038 
f 11! i If if f if if f I I I I I I I 
Total 1.358E-11 0.1794 

AiliiiliiAiliiAAAiiiiAAA AAAAAilAAiiAAAiiAAii iiiiiiiiAAAAAAAAAAAA AAAAAiiAiiAiiAAAAiiA AAAAAAAAAAAAAAAA AiiMAAAiiiiii.Aii.AAii.A 
mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. 

AAAAAAAAA AAAAAA ii.AMAAAAA iiiiiliiiiii AMiiAAiW. Aii.AAAA AAAAAAiiAii AiiAAiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
7.860E-18 0.0000 O.OOOE+OO 0.0000 6.906E -13 0.0091 5.115E-13 0.0068 
1.599E-17 0.0000 O.OOOE+OO 0.0000 3.713E-17 0.0000 6.104E·18 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
9.710E-16 0.0000 O.OOOE+OO 0.0000 4.768E ·11 0.6297 8.149E-12 0 . 1076 
iii iii iii iii iii iii iii iii iii iii iii ff i Ii f iii f Ii f If ff ff ff f ff f 11 
9.949E-16 0.0000 O.OOOE+OO 0.0000 4 .837E-11 0.6388 8.660E-12 0.1144 

mrem/yr fract. 
AAAAAAAAA iiAAAAA 
O.OOOE+OO 0.0000 
3.177E - 13 0.0042 
1.613E-19 0.0000 
O.OOOE+OO 0.0000 
4.603E-12 0.0608 
fffiilfii fiiiii 
4.920E-12 0.0650 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

mrem/yr fr act. 
AAAii.AMAA ii.Ail.AAA 
O.OOOE+OO 0.0000 
1 .789E·14 0.0002 
1.539E·17 0.0000 
O.OOOE+OO 0.0000 
1.647E·13 0.0022 
iiiiiiiii iiiiii 
1 .826E· 13 0. 0024 

0 Yater Dependent Pathways 
0 Yater Fish Radon Plant Meat Milk All Pathways* 

Radio- AAAAAAAAiiAAiiAAAA AAiiAAAiiAAiiAAAAAA AAAAliAAAAAAiiAAAA AAAAAii.AAii.AAAAAAA Aiiii.AiiAAiiAiiii.AAAAA AliiiAAAAAAAAAAAAA AAAAAAAAAAAAAAAA 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iiAAAii.AA AAiiAAAAAA AiiAAAA ii.AiiAAiiiiiiA AiiAiiiiA MAAAAAAA AiiAAAii AAAAAiiiiAA iiAAAiiA AAAiiAAAAA AAAAAA AAAiiAAAAA AAAAAA AAAiiMAM AAAAAA 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 ' O.OOOE+OO 0. 0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 1.483E-11 0.1959 
Eu-152 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.478E-17 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Sr-90 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.088E-11 0.8041 
iiiiiii iiiiiiifi iifiii ififffiii Ifill! ifiiffiii iiiiii iiiiiiiii iiiiii iiiiiiiii iiiiii iiiiiiifl iiiffi fffiffllf ifiiii 
Total O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.571E-11 1.0000 

O*Sum of all water independent and dependent pathways. 
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ATTACHMENT 2 

1RESRAD, Version 6.3 T« Limit = 180 days 11/12/2007 08:15 Page 19 
Sumnary 100-F-26: 12 OB & BCL Us ing Maximum Activities 
File 100- F-26- 12_0B_BCL-RAD 

Dose/Source Rat ios Sunmed Over All Pathways 
Parent and Progeny Principal Radionuc li de Contributions Indicated 

0 Parent Product Thread DSR(j, t) At Time in Years (mrem/yr)/(pCi/g) 
(i) (j) Fraction 

ililililAililililil AilAAiiililAAA AAilAAAAilA 
C-14 C-14 1.000E+OO 

0Cs - 137+D Cs-137+0 1.000E+OO 
OEu-152 Eu-152 7.208E-01 
OEu-152 Eu-152 2.792E - 01 

Eu-152 Gd-152 2_792E-01 
Eu-152 aDSR(j ) 

OH-3 H-3 1.000E+OO 
OSr-90+0 Sr-90+0 1. OOOE+OO 

1111111111 1111111111 llillllli 

O.OOOE+OO 1.000E+OO 3.000E+OO 9.400E+OO 1.100E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 
AiiiiiiiiAAAA iiiiiiiiilAililii AAiiilAiiAiiii illlAiiiillililA AililllilAAiiil llAAiiAMAA i\AiliiAil.ilAA AAAAilAAAii Aiiiiilililililil 
1.089E+OO 3.705E-01 4.197E-02 3.911E- 05 6.818E-06 6.223E-15 O.OOOE+OO O.OOOE+OO O.OOOE+OO 
2.392E+OO 2.337E+OO 2.231E+OO 1.922E+OO 1.852E+OO 1.190E+OO 2.335E-01 2.224E - 03 1.877E-10 
3.151E+OO 2.991E+OO 2.696E+OO 1.932E+OO 1.778E+OO 6.613E -01 1.731E-02 5.227E - 07 7.903E -23 
1.221E+OO 1.159E+OO 1.044E+OO 7.483E-01 6 .886E-01 2.562E - 01 6. 706E -03 2.025E-07 3.061E-23 
4.023E-17 1.180E-16 2.618E- 16 6 .333E - 16 7.083E-16 1.251E -15 1.564E-15 1.569E-15 1.558E- 15 
1.221E+OO 1.159E+OO 1.044E+OO 7.483E-01 6.886E-01 2.562E-01 6. 706E-03 2.025E -07 1.558E-15 
2.312E-02 1.035E-02 2.052E-03 1.151E- 02 3.181E-03 6.503E - 10 7.231E-35 Q_QOOE+OO O.OOOE+OO 
3-259E+OO 3.182E+OO 3.032E+OO 2.598E+OO 2.499E+OO 1.580E+OO 2.919E-01 2.341E-03 1.081E-10 
l f lliiiii iiiiiilli iiffiiiii iiiiilfil lllllifil 11111111 1 111111111 111111111 iiiliiiii 

The DSR includes contributions from assoc iated (half-life 6 180 days) daughters . 
0 

Single Radionuclide Soil Guidel i nes G(i,t) i n pCi/g 
Basic Radiation Dose Limit= 1.500E+01 mrem/yr 

ONucl ide 
(i) 

AiiiliWiA 
C-14 
Cs-137 
Eu-152 
H-3 
Sr-90 
I ii I ii I 

t= O.OOOE+OO 
AAiliiiliiAilil 
1.377E+01 
6.271E+OO 
3.431E+OO 
6_488E+02 
4.602E+OO 
1111 I I I II 

1.000E+OO 
ilililiiiiiiiiiiil 
4.049E+01 
6.419E+OO 
3.615E+OO 
1.449E+03 
4.715E+OO 
111 ! I I! 11 

*At specific activity limit 
0 

3.000E+OO 
ililililililililil 
3.574E+02 
6 . 725E+OO 
4.011E+OO 
7.311E+03 
4.948E+OO 
l llllliil 

9.400E+OO 1.100E+01 
illlililllilililA AAiliiAililiiil 
3.835E+05 2.200E+06 
7.804E+OO 8. 101E+OO 
5.596E+OO 6.082E+OO 
1 .303E+03 4 .716E+03 
5 . 774E+OO 6.001E+OO 
iiiiiilll j j j ii j j j ! 

Surrmed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guide l ines G(i,t) i n pCi/g 

at tmin = t i me of minirrum· single radionuclide soil guideline 
and at tmax = time of maxinun tota l dose = O.OOOE+OO years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) 
(i) (pCi/g) (years) (pCi/g) 

iiiiiiiliiiiil iiiiiliiililililil ililililililili\Ailililllililil Ailililiiiliiilil ililililililililil 
C-14 5.100E+OO O.OOOE+OO 1.089E+OO 1.377E+01 
Cs-137 7.900E -02 O.OOOE+OO 2.392E+OO 6.271E+OO 
Eu-152 4.BOOE-02 O. OOOE+OO 4 .371E+OO 3.431E+OO 
H- 3 5.830E+01 O.OOOE+OO 2.312E-02 6 . 488E+02 
Sr-90 5.630E -01 O. OOOE+OO 3 . 259E+OO 4 .602E+OO 
111 11 11 l! l iiiili iif li ii ! iiiiiili ii ii l i iii iiiiiliil 

ilAiiAiiilililil 
1.089E+OO 
2.392E+OO 
4.371E+OO 
2.312E-02 
3 . 259E+OO 
l iiii i iil 

3.000E+01 
AAi\Ailili\Ail 

*4.455E+12 
1.260E+01 
1.635E+01 
2.306E+10 
9.492E+OO 
iiil l i i ll 

G(i,tmax) 
(pCi/g) 

ilililili\AAM 
1.377E+01 
6.271E+OO 
3. 431E+OO 
6.488E+02 
4.602E+OO 
i i i illl ii 

1.000E+02 
AAilAAAAilil 

*4.455E+12 
6.425E+01 
6 .245E+02 

*9.597E+15 
5. 139E+01 
iii ii i I Ii 

3.000E+02 1.000E+03 
iliii\iiiii\iliiA ilAAAiiAiiAii 

*4.455E+12 *4.455E+12 
6.744E+03 7.992E+10 
2. 069E+07 *1. 765E+14 

*9.597E+15 *9.597E+15 
6.408E+03 1.387E+11 
ii ii I Ii 11 lliiiilii 
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Sunmary 100-F-26:12 OB & BCL Us i ng Maximum Activities 
File 100-F-26-12_0B_BCL.RAD 

Individual Nuclide Dose SUITT11ed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent THF(i) DOSE(j,t), mrem/yr 
( j) ( i) t= O.OOOE+OO 1.000E+OO 3 . 000E+OO 9.400E+OO 1. 100E+01 3 .000E+01 1.000E+02 3.000E+02 1.000E+03 

AAAAAAA AAAAAAA AAAAAllAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA 
C-14 C-14 1.000E+OO 5.555E+OO 1.889E+OO 2.141E - 01 1.995E- 04 3.477E-05 3.174E-14 O. OOOE+OO O.OOOE+OO O.OOOE+OO 

OCs-137 Cs-137 1.000E+OO 1.890E-01 1.846E - 01 1.762E - 01 1 . 518E·01 1.463E - 01 9.402E-02 1 .844E-02 1. 757E-04 1 .483E-11 
OEu-152 Eu-152 7.208E-01 1.512E-01 1.436E· 01 1 .294E · 01 9.273E·02 8.533E-02 3.174E·02 8.310E-04 2.509E - 08 3.793E-24 

Eu-152 Eu-152 2.792E-01 5.858E-02 5.561E·02 5.012E-02 3 .592E·02 3.305E -02 1.230E-02 3.219E-04 9.718E-09 1.469E-24 
Eu- 152 aDOSE(j) 2.098E-01 1.992E-01 1 . 795E-01 1.287E-01 1.184E-01 4.404E-02 1.153E-03 3 . 481E-08 5.263E - 24 

OGd - 152 Eu-152 2.792E-01 1.931E-18 5.663E-18 1 .257E - 17 3 .040E- 17 3.400E-17 6.006E-17 7.505E-17 7.530E-17 7.478E-17 
OH-3 H-3 1.000E+OO 1.348E+OO 6 . 036E-01 1 .1 96E -01 6.711E-01 1.854E -0 1 3.792E·08 O.OOOE+OO O. OOOE+OO 0.000E+OO 
OSr-90 Sr-90 1. OOOE+OO 1.835E+OO 1 .791E+OO 1 .707E+OO 1.463E+OO 1.407E+OO 8.897E-01 1.643E·01 1.318E-03 6 .0BBE-11 
iiiflfi ffffiff ffifiiiii iilfliilf fffffifil lffflllff 111111111 illllllfl iifiliiil iiiiiifll !ifiifi!f iiiiiiiif 
THF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nucl ide and Branch Fraction Indicated 

ONucl i de Parent THF(i) S(j,t), pCi/g 
( j) ( i ) t= 0. OOOE+OO 1.000E+OO 3. OOOE+OO 9 .400E+OO 1. 100E+01 3 .OOOE+01 1. OOOE+02 3.000E+02 1.000E+03 

AAAAAAA AAAAAAA AAAAAAAAA AAAAAAAAll llii.AiiiiAAAA lliiAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA 
C-14 C-14 1.000E+OO 5.100E+OO 1.718E+OO 1.947E-01 1 .815E-04 3.165E -05 2 .896E -1 4 O.OOOE+OO O.OOOE+OO 0.000E+OO 

OCs-137 Cs-137 1.000E+OO 7.900E-02 7.718E-02 7 .367E-02 6 .348E-02 6.116E-02 3.931E·02 7.711E · 03 7.346E-05 6.199E·12 
OEu-152 Eu-152 7.208E-01 3.460E-02 3.284E-02 2.960E-02 2.121E-02 1.952E-02 7 . 262E - 03 1 .901E·04 5. 739E-09 8.677E-25 

Eu-152 Eu-152 2.792E - 01 1.340E-02 1.272E-02 1.146E-02 8.217E-03 7.560E-03 2.813E-03 7.364E-05 2.223E-09 3 .361E-25 
Eu-152 aS(j): 4.BOOE-02 4.557E-02 4.106E-02 2.943E - 02 2.708E-02 1.007E-02 2.637E - 04 7.962E - 09 1.204E-24 

OGd-152 Eu-152 2.792E-01 O.OOOE+OO 8.381E-17 2.389E-16 6 .394E-16 7. 203 E- 16 1.306E·15 1.642E-15 1.648E - 15 1 .637E-15 
OH-3 H-3 1.000E+OO 5.830E+01 2 .596E+01 5.146E+OO 2.882E·02 7.871E·03 1 . 528E · 09 1.397E-34 O.OOOE+OO O.OOOE+OO 
OSr-90 Sr-90 1.000E+OO 5 .630E-01 5.496E-01 5 . 237E - 01 4 .488E·01 4 .318E-01 2 . 730E-01 5.042E-02 4 . 044E-04 1.868E-11 
iii! f i I ii i iii i ff ii Ii f ii i i f iii if f f If ff if if ! ff ff ff ii f f!! i ! ! I I i ! i I ! f ! ii iii f iii ii iii iii f ii iii iii iii iii iii iii 
THF(il is the thread fraction of the parent nuclide. 
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lntrisk 100-F-26:12 OB & BCL Using Maximum Activities 
File 100·F·26·12_0B_BCL.RAD 
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ATTACHMENT 3 

1RESRAD, Version 6 . 3 T« Limit= 180 days 11/12/2007 08:15 Page 2 
lntrisk 100-F - 26:12 OB & BCL Using Maximum Activiti es 
File 100-F-26-12_0B_BCL.RAD 

Cancer Risk Slope Factors Summary Tab l e 
Risk Library: HEAST 2001 Morbidity 

0 3 Current 1 Base 1 Parameter 
Menu ' Parameter Value Case* Name 

AAAAiiAAAAiiiiiiAiiiiiiAAAAAAAiiiiiiAiiiiiiiiiiiiAiiAAiiiiiiiliiiiAiiiiAAiiiiiiiiAAAAiiiiiiiiAiiiiiiiiiiiiAiiiiiiiiiiiiAiiiiiiAAiiiiiiiiiiiiAiiiiiiAAiiiiiiiiiiilAiiiiiiiiiiiiii 
Sf-1 ' Ground external radiation slope factors, 1/yr per (pCi/g): 3 

Sf - 1 ' C-14 ' 7.83E-12 
Sf-1 ' Cs-137+0 ' 2.55E - 06 
Sf-1 ' Eu- 152 ' 5.30E-06 
Sf-1 ' Gd-1 52 ' 0.00E+OO 
Sf-1 ' H- 3 ' 0 . 00E+OO 
Sf-1 ' Sr-90+0 ' 1.96E-08 

Sf-2 l Inhalation, slope factors, 1/(pCi): 
Sf-2 ' C- 14 ' 7.07E-12 
Sf-2 ' Cs-137+D l 1.19E-11 
Sf - 2 1 Eu-1 52 ' 9. lOE - 11 
Sf-2 ' Gd- 152 ' 9 . 10E-09 
Sf-2 J H-3 J 1.99E-13 
Sf-2 ' Sr-90+D J 1. 13E-10 

Sf -3 l Food ingestion, slope factors, 1/(pCi): 
Sf-3 l C- 14 ' 2.00E-12 
Sf-3 ' Cs-137+D ' 3 . 74E-11 
Sf-3 ' Eu-152 ' 8 . 70E-12 
Sf-3 ' Gd-152 ' 3.85E-11 
Sf -3 J H-3 J 1.44E-13 
Sf-3 J Sr-90+D ' 9.53E-11 

Sf-3 'Water ingestion, slope factors, 1/CpCi): 
Sf-3 ' C- 14 l 1 . 55E -12 
Sf -3 ' Cs-137+D ' 3 . 04E-11 
Sf-3 ' Eu - 152 ' 6.07E-12 
Sf-3 J Gd-152 ' 2.97E -1 1 
Sf-3 ' H-3 J 1 . 12E-13 
Sf-3 ' Sr-90+D ' 7.40E-11 

Sf-3 l Soil i ngest ion, slope factors, 1/(pCi): 
Sf - 3 ' C-14 ' 2 . 79E-12 
Sf-3 ' Cs-137+D ' 4.33E-11 
Sf-3 ' Eu-152 l 1.62E-11 
Sf - 3 ' Gd-152 ' 6.29E - 11 
Sf -3 l H-3 ' 2 .20E-1 3 
Sf-3 J Sr-90+D J 1 .44E - 10 

' 7 .83E-12 
l 5.32E-10 
' 5.30E-06 
3 0.00E+OO 
' O. OOE+OO 
'4 . 82E-10 

l 7.07E -1 2 
l 1.19E-11 
' 9.10E - 11 
'9.10E-09 
J 1.99E-13 
J 1 . 05E-10 

J 2.00E-12 
' 3 .74E-11 
' 8.70E-12 
' 3.85E-11 
J 1.44E-13 
' 6 . 88E-11 

J 1.55E - 12 
' 3.04E -11 
' 6 . 07E - 12 
' 2.97E-11 
l 1.12E-13 
' 5.59E-11 

' 2.79E -12 
'4. 33E-11 
J 1 .62E -1 1 
' 6.29E-11 
' 2.20E-13 
' 9 . 18E-11 

' SLPF( 
' SLPF( 
' SLPF( 
' SLPF( 
' SLPF( 
' SLPF( 

J SLPF( 
J SLPF( 
J SLPF( 
J SLPF( 
' SLPF( 
' SLPF( 

J SLPF( 
l SLPF( 
l SLPF( 
J SLPF( 
l SLPF( 
' SLPF( 

' SLPF( 
J SLP F( 
' SLPF( 
J SLPF( 
J SLPF( 
J SLPF( 

J SLPF( 
' SLPF( 
l SLPF( 
l SLPF( 
l SLPF( 
J SLPF( 

1,1) 
2, 1) 
3, 1) 
5, 1) 
6, 1) 
7, 1) 

1,2) 
2,2) 
3,2) 
5,2 ) 
6,2) 
7,2) 

1,3) 
2,3) 
3,3) 
5, 3) 
6,3) 
7,3) 

1,4) 
2,4) 
3,4) 
5,4) 
6,4 ) 
7,4) 

1,5) 
2,5) 
3,5) 
5, 5) 
6,5) 
7,5) 

! iii i iii! ii iii ii ii i ii I!!! iii !! Ii Ii! i Ii! iii ii iii iii ii! iii iii iii iii i iii i ii ii iii i ilii iii iii ii !Yi i ! ! i ! I iii Ii Ii 
*Base Case means Default . Lib w/o Associate Nuclide contributions. 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 3 
Intrisk 100-F-26 :12 08 & BCL Using Maxirrum Activities 
File : 100-F-26-12_0B_BCL.RAD 

Risk Slope and Environmental Transport Factors for the Ground Pathway 
ONuclide Slope(i)* ETFG(i,t) At Time in Yea rs (dimensionless) 

(i) t= O.OOOE+OO 1.000E+OO 3.000E+OO 9. 400E+OO 1.100E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 
AAAAAAA AAAAAAAAA AAAAAAAAA 
Ba-137m 2.690E-06 6.358E-01 
C-14 7.830E-12 6.664E-01 
Cs-137 5.320E - 10 6.456E-01 
Eu-152 5.300E-06 6. 402E-01 
Gd-152 O.OOOE+OO O.OOOE+OO 
H-3 O.OOOE+OO 6.BOOE-01 
Sr-90 4.820E-10 6.468E-01 
Y-90 1.910E-08 6 .379E-01 
iii ii! i l I l I Ill lI ii! Iii iii 
* - Units are 1/yr per (pCi/g) 

AAAAAAAAA 
6.358E-01 
6 .664E-01 
6.456E-01 
6.402E-01 
O.OOOE+OO 
6.800E-01. 
6.468E-01 
6.379E-01 

AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA 
6.358E-01 6.358E-01 h.358E-01 6.358E-01 6.358E-01 6.358E-01 6.358E-01 
6.664E - 01 6.664E-01 6.664E-01 6.664E-01 6.664E- 01 6.664E-01 6.664E-01 
6.456E -01 6.456E-01 6.456E-01 6.456E-01 6.456E-01 6.456E-01 6.456E-01 
6.402E -01 6.402E-0.1 6.402E-01 6.402E -01 6.402E-01 6.402E-01 6.402E-01 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+OO 
6.BOOE-01 6.BOOE-01 6.BOOE -01 6.BOOE-01 6.BOOE-01 6.BOOE-01 6.800E-01 
6.468E-01 6.468E-01 6.468E-01 6.468E-01 6.468E -01 6.468E-01 6.46BE·01 
6.379E-01 6.379E-01 6.379E-01 6.379E -01 6.379E-01 6.379E-01 6.379E-01 

iii iii iii Iii iii i Ii i 11111 I I I f ii 1111 ff I I Ii I Ii 11 ii! 1111 i I 11 ! 11 ! iii iii iii ii I 
at infinite depth and area. Multiplication by ETFG(i,t) conver ts to site conditions . 

- - --- - - - - -
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Attachment to Waste Site Reclassification Form 2007-034 Rev. 0 

ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 4 

0 

0 

Intrisk 100-F-26: 12 08 & BCL Using Maxinun Activities 
File 100-F-26- 12_0B_BCL.RAO 

Radio­
Nuclide 
Aiillimiii 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
I 111111 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As pCi/yr at t= O. OOOE+OO years 

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiii.Aiiiiiiiiiiiiii.Aiiiiiiiiiiiiii.lliiAAiiiiiiiiii.Aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii Tot a l 
Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion* 
iiiiiiiiiiiiii.Aiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiili iiiiiiiiiiiiiiiiiill iiiiiiiiiiiiAAAA lliiiiiiiiiii\Aiiii Aiiiiiiiiiiiiiiiiii 
8.108E+02 3.049E+06 5 .717E+05 4.631E+05 2.978E+02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 4.084E+06 
3.177E -03 1.781E+02 1.319E+02 8.191E+01 4.614E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO 3.965E+02 
1. 930E-03 6. 764E+OO 1. 112E+OO 7.346E-02 2.803E+OO O. OOOE+OO O .OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 1.075E+01 
O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
7.785E+05 2. 169E+07 2.600E+06 4.387E+06 3.405E+03 O.OOOE+OO O.OOOE+OO 0 . 000E+OO O. OOOE+OO O.OOOE+OO 2.868E+07 
2.264E-02 9.518E+03 1.627E+03 9.188E+02 3.288E+01 O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 0.000E+OO 1.210E+04 
liillilill liiiilliii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiil 1111111111 lllliillli lllliiiiii iiiliiiiii 

* Sll!l of all ingestion pathways, i.e. water independent plant, meat, milk, soil 
and water-dependent water, fish, plant, meat, milk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
and Fraction of Total Risk at t= O.OOOE+OO years 

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

iilliiiiiiiiMiiiiiiiiiiiiii.11 Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide risk fract. 
iiiiiiiiiillii iilliiiiiiiiiiiiii iiiiiiiiiiii 
C-14 3.553E-11 0.0000 
Cs - 137 2.761E-06 0.0553 
Eu-152 2.473E-06 0.0495 
Gd-152 O.OOOE+OO 0.0000 
H-3 0.000E+OO 0 . 0000 
Sr-90 1.502E-07 0.0030 
lilllll iiiiiiill iiifii 
Total 5.384E-06 0.1078 

iiiiiiiiiiiiiiiiiiiiiilliiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiilliilllliiiiiiiiiiiiiill 
risk fr act. 

iiiiiiiilliiiiiiii iiiiiiiiiiii 
7.653E-09 0.0002 
8.163E - 13 0.0000 
2.667E-12 0.0000 
8.960E-24 0.0000 
2.319E-07 0.0046 
5.481E-11 0.0000 
liiliiiii iiilil 
2.396E-07 0.0048 

risk fract. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
8. 163E-06 0. 1635 
1.438E-07 0.0029 
8.935E-10 0. 0000 
1.328E-22 0. 0000 
4.696E-06 0.0941 
1.936E-05 0.3878 
Ii! i I I I 11 i I I I I I 
3.237E-05 0.6483 

risk fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
1.547E-06 0.0310 
1.065E-07 0. 0021 
1.469E - 10 0. 0000 
2.184E-23 0. 0000 
5.737E-07 0.0115 
3.310E-06 0.0663 
I it iii ii I I i Ii Ii 
5.537E -06 0.1109 

RSVP for the JO0-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline 

risk fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
1.248E·06 0.0250 
6.615E·08 0.0013 
9.704E-12 0.0000 
5 . mE-25 0.0000 
9.612E · 07 0.0193 
1.869E·06 0 .0374 
iiiiiifi! iii!ii 
4.145E · 06 0.0830 

risk fr act. 
iiiiiiiiiiiiiiiiii iiiiAiiiiii 
1. 109E · 09 0.0000 
4.314E · 09 0 .0001 
6.895E·10 0.0000 
8.995E·23 0.0000 
1.121E· 09 0.0000 
1.013E·07 0.0020 
iiiiiiiii iiiiii 
1.085E·07 0.0022 
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ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 5 
lntrisk 100-F-26:12 OB & BCL Using Maximun Activit ies 
File 100-F-26-12_0B_BCL . RAD 

Excess Cancer Risks CNRS(i,p , t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= O. OOOE+OO years 

Water 
Radio- ilililililililililililililililil 
Nuc lide risk f ract . 
i\i\i\i\i\i\i\ i\i\i\i\i\i\i\i\i\ i\i\i\i\i\i\ 
C-14 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0.0000 
Eu-152 0. 000E+ OO 0.0000 
Gd-152 0. OOOE+OO O. 0000 
H-3 1. 410E- 06 0 .0282 
Sr-90 O.OOOE+OO 0.0000 
iii ii! i iii iii iii iii ii! 
Tota l 1.410E-06 0.0282 

Fish 
i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ 

risk fract. 
i\i\i\i\i\i\i\i\i\ i\i\i\i\i\i\ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O. OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
3.296E-09 0.0001 
O. OOOE+OO 0.0000 
iiiiiii!i iiiil! 
3 . 296E-09 0.0001 

Water Dependent Pathways 

Plant Meat 
ilililililililililililililililil ilili\iliiiliiililililiiAililii 

r isk fract. risk fr act . 
ililili\illiillillilili\JlilA ilililililililiiil iliiilililil 
O. OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
0. OOOE+OO O. 0000 O. OOOE+OO 0.0000 
0.000E+OO 0.0000 O. OOOE+OO 0 .0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
5.482E-07 0 .0110 4 . 692E-08 0.0009 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
ii iii! i ! i ! ! ! ! if i !! I I I Ii I 111111 
5.482E-07 0.0110 4.692E·08 0.0009 

** Sum of water independent ground, inhalation, plant, meat , milk, soil 
and wate r dependent water, fish , plant, mea t , milk pathways 

0 

Milk 
ilililililililili\i\iiililililil 

risk fract. 
ilili\iiililili\iliiilili\Aii 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
1.377E-07 0.0028 
O.OOOE+OO 0 .0000 
ii iii Iii i iliiii 
1.377E-07 0. 0028 

All Pathways** 
ilililililili\ilililililililiiil 

risk fract. 
i\i\i\i\i\i\i\i\i\ i\i\i\i\i\i\ 
1.097E-05 0. 2197 
3 . 081E·06 0.0617 
2.475E-06 0.0496 
2.542E·22 0.0000 
8 .610E-06 0.1724 
2.479E-05 0. 4966 
111111111 !liiii 
4.993E-05 1. 0000 

Total Excess Cancer Risk CNRSI(i,p , t)*** for Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Tota l Risk at t= O. OOOE+OO years 

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

0 

Radio- ilililililililililiOiililililil 
Nuclide risk fract . 
iliii\iiililililililililili\iiililiiililiii\ 
C-14 3.553E-11 0.0000 
Cs-137 2.761E-06 0.0553 
Eu-152 2.473E-06 0 .0495 
H-3 O.OOOE+OO 0 . 0000 
Sr -90 1.502E-07 0 .0030 
iii iii i iii iii ii! iii i j i 
Total 5 .384E -06 0.1078 

ilili\i\i\i\iii\iii\i\i\i\i\i\i\ i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ ililiiiiililililililililiiiiii.A ilililiiiiilililililililiiiliiil iiiiiiiiiiiiili\iiilililiiiiilii 
r i sic. fr act. 

i\i\ i\ i\i\i\i\i\i\ i\i\i\i\i\il 
7.653E-09 0.0002 
8.163E - 13 0.0000 
2.667E-12 0. 0000 
2.319E-07 0.0046 
5.481E-11 0.0000 
iiiiiiiii iiii!I 
2.396E - 07 0 . 0048 

ri sic. fr act. 
iliiili\iiiiilil il illi ililil il 
O. OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0 .0000 
0. OOOE+OO O. 0000 
iiiiiilil ii!!II 
O.OOOE+OO 0.0000 

risk fr act. 
ilililililiiililil iliiili\ilii 
8.163E· 06 0.1635 
1. 438E-07 0.0029 
8.935E · 10 0.0000 
4.696E-06 0. 0941 
1.936E·05 0.3878 
!!ll!ll!i !!!II! 
3 . 237E-05 0.6483 

ri sic. fr act. 
i\ilililili\ili\ii liili\iii\ii 
1.547E-06 0. 0310 
1.065E-07 0. 0021 
1.469E-10 0.0000 
5.737E-07 0. 0115 
3.310E-06 0.0663 
it i ! 11 ! ii ! iii ii 
5.537E·06 0.1109 

risk fract . 
i\iiilililili\ilil i\iiililili\ 
1.248E-06 0.0250 
6.615E- 08 0.0013 
9.704E-12 0.0000 
9.612E -07 0 .0193 
1.869E- 06 0 . 0374 
iiiiiiiii iiiiii 
4.145E·06 0.0830 

Total Excess Cancer Risk CNRSI(i,p , t )*** for Initially Ex istent Radionuclides Ci) and Pathways (p ) 
and Fraction of Total Risk at t= O.OOOE+OO years 

\later 
Radio- ililililililliiiiliii\iiAililil 
Nuclide risk. fract . 
il ilililiiilil ililil li ililililil il il ilililil 
C-14 O. OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 
Eu-152 O.OOOE+OO 0.0000 
H- 3 1-410E-06 0.0282 
Sr-90 O.DOOE+OO 0 . 0000 
ii Ii 11 ! ! ! iii!! 11 ! I!!!! 
Total 1.4 10E-06 0.0282 

Fish 
i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ 

risk. fract. 
i\i\i\i\i\i\i\i\i\ Ailiiililil 
0. 000E+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO o_oooo 
3 . 296E ·09 0.0001 
O.OOOE+OO 0.0000 
iii!ll!ii !if!!! 
3 . 296E-09 0.0001 

Water Dependent Pathways 

Radon Plant 
i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ ilili\ililililililili\Ailliilil 

risk. fract. risk. fract. 
ililili\ il illiilil i\ilililil il i\i\i\i\i\i\i\i\i\ i\i\i\i\i\i\ 
O. OOOE+OO 0.0000 O_OOOE+OO 0. 0000 
O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO o_oooo 
O.OOOE+OO 0.0000 5.482E-07 0.0110 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
! iii ii iii ii iii i iii i iiiii iiiiii 
0. OOOE+OO O. 0000 5.482E-07 0.0110 

***CNRSI(i,p,t) includes contribution from decay daughter rad ionuclides 

Meat Mi lie. 
ilililiiilililili\iiilililililil i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ 

risk fract. risk fr act. 
ilililililil il il il i\i\i\i\i\ i\ i\i\i\i\i\i\i\i\ i\ ilili\ilil il 
O.OOOE+OO 0.0000 0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
4.692E-08 0. 0009 1.377E-07 0 .0028 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iii iii! ii ii! i ! i i!iiiiiii !l!lil 
4.692E-08 0.0009 1.377E-07 0.0028 
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Chk'd By H. M_ Sulloway 
Cale_ No. 0100F-CA-V0326 

RSVP for the 100-F-26: 12, 1. 8-m (72 -in.) Main Process Sewer Pipeline 

Rev. 0 

Soil 
iiiiilililililililililAiiililA 

risk fract. 
ilAililAililii il il ililililil 
1. 109E·09 0.0000 
4 .314E-09 0. 0001 
6.895E·10 0 .0000 
1.121E-09 0.0000 
1.013E-07 0.0020 
i ! i ! ! if!! i ! i ! I! 
1.085E-07 0.0022 

All pathways 
i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ 

risk fr act . 
ililililili\i\ ilii il ililililil 
1.097E-05 0.2197 
3 _081E-06 0.0617 
2.475E-06 0.0496 
8.610E-06 0.1724 
2.479E-05 0.4966 
i ! iiiiiii iiii!i 
4. 993E-05 1.0000 
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o 

o 

Intrisk 100-F-26:12 OB & BCL Using Maxinun Activities 
File 100-F-26-12_0B_BCL . RAD 

Radio­
Nuclide 
iiilAAAAA 
C-14 
Cs-137 
Eu-152 
Gd-152 
H- 3 
Sr -90 
liiiiil 

Amount of Intake Quantities QINT(i,p,t ) for Individual Radionuclides Ci) and Pathways Cpl 
As pCi/yr at t= 1.000E+OO years 

Water Independent Pathways (Inha l ation w/o radon ) Water Dependent Pathways 
iiiiiiAAAAAAAAAililAAAAAAAAAAiiiliiiiiiAAAiiiliiAiiAiiiiiiAJIAAAAAAiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiAAiiAAiiiiiiiiiiiiiiAiiiiiiiiiiiiiiiiiiAAAAAAAJI Total 
Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion* 
iiAii iiiiiliiiiM AAAAAiiiiiliiA AAAAAAiillilA AAAAAiiMAll iiAAAAAAAAA iiMAiiilMM iiiliiiliiiiiiiiAA iiilAJliiiiiiAAA AiiiiiiAAiiiiiiA iiiiiiiiiiililililil iliiiliiiii\Aiiilil 
2. 731E+02 1.071E+06 2 .337E+05 1. 789E+05 1.003E+02 0 .OOOE+OO O .OOQE+OO O . OOOE+OO O. OOOE+OO O.OOOE+OO 1.483E+06 
3. 104E-03 1. 740E+02 1. 289E+02 8.003E+01 4. 507E+OO O .OOOE+OO O. OOOE+OO 0. OOOE+OO O.OOOE+OO O .OOOE+OO 3.874E+02 
1.832E-03 6.421E+OO 1.055E+OO 6. 974E-02 2.661E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OD 1.021E+01 
3. 370E-18 1.181E-14 1.941E-15 5.151E-17 4.895E-15 O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 1.870E-14 
3.467E+05 9.935E+06 1.324E+06 2.148E+06 1.516E+03 O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 1.341E+07 
2.210E-02 9.291E+03 1.588E+03 8.970E+02 3.210E+01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO 1.181E+04 

iliiiil!il iiiiiiiiil lliiiillll iiiliiilll llllliill! lililiilll !liiiiiii! liliii!iii iiiiiii!il !lliiiiiii iii!i!iill 
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

and water-dependent water, fish, plant, meat , mi lk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+OO years 

Water Independent Pathways ( Inhalation excludes radon) 
0 Ground Inha lation Plant Meat Milk Soil 

iiililAAAAAAAAAiiAAA Radio- iliiiiililAiiilililiiAAiliiii 
Nuclide risk fract . 
iiiiiiAAAil iliiiiililililiiii iiiiiiiiiiii 
C- 14 1. 196E-11 0. 0000 
Cs -137 2.697E-06 0.0704 
Eu-152 2.347E-06 0.0613 
Gd-152 O. OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 1.466E-07 0.0038 
iilliii iiiiiiiil l!li !i 
Total 5. 191E -06 0.1355 

AAAAAAililililiiililiiilii iiiiiiAAAAAiiilililiiAAA iliiiliiiiAAAiiililiiiiAAil iiAAilAAAiliiililiiilililii 
risk fract . risk fract. risk fract . risk fract . 

iiiiiiiliiiiililii AiliiiiiiA AilAAAAAiiA iiiiiiiiiiii iiiiililiiiliiilil iiililiiilii iiiliiiiiiiliiiiii AAAAAA 
2.578E-09 0.0001 2.858E-06 0.0746 6 . 239E -07 0.0163 4.775E-07 0.0125 
7.975E-13 0. 0000 1.405E-07 0.0037 1.041E-07 0.0027 6.463E -08 0.0017 
2.531E-12 0.0000 8 .482E-10 0.0000 1.394E-10 0. 0000 9. 212E-12 0.0000 
9.426E-24 0. 0000 1.398E-22 0. 0000 2. 297E-23 0.0000 6.072E-25 0.0000 
1. 033E-07 0.0027 2.141E-06 0.0559 2.853E-07 0.0074 4.629E -07 0.0121 
5.350E-11 0.0000 1.890E-05 0.4932 3. 231E-06 0.0843 1.825E-06 0.0476 
iiiiiiili iiiili iiiiii!i! Ill!II !iiii!iii iliiii iiiiiiiii ii!i!i 
1.059E-07 0.0028 2.404E -05 0.6274 4.244E-06 0.1107 2.830E -06 0.0738 

risk fr act. 
ililiiiiilililllii Aiiiiiiiiii 
3.736E-10 0.0000 
4.215E-09 0.0001 
6.545E-10 0.0000 
9.462E-23 0.0000 
4.993E -10 0.0000 
9.887E-08 0.0026 
!ii!ll!II 1111!1 
1.046E-07 0.0027 
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0 

0 

lntrisk 100-F-26:12 OB & BCL Using Max i mum Activities 
File 100-F-26-12_0B_BCL.RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+OO years 

Water Dependent Pathways 

Water Fish Plant Meat 
Radio- JIJIJIJIAJIJIJIJIJIJIAJIJ\Jlil J\AAAAAAAAAAAi\ili\i\ AAAAiiAAAAAAAAJl)l)I JIJIJIJli\ili\JIJIJIJIAAAAA 
Nuclide risk fr act . risk fract. risk fract . risk fr act. 
AAiiAJii\JI JiAiiiiAiiii.iiii. ii.ii.ii.ii.AA iililiii.JIAii.Jlii. JiAii.JlliA AAiiii.ii.Aiiii.JI AAiiAiiA iiAAAiiAii.AA AAJ\JIAA 
C-14 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
Eu-152 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 
H-3 1.250E-06 0.0326 2.763E- 09 0.0001 4.263E-07 0.0111 2.449E-08 0 .0006 
Sr -90 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
ii ! !!!! iiiiiilll 11 111! ii II I I I I! 111 111 i Ii i ii I I I ii i !!! Ii I If Iii i iiilii 
Total 1.250E-06 0.0326 2.763E-09 0.0001 4 .263E ·07 0.0111 2. 449E-08 0.0006 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
AAAAAAAAAAAiiiiAAA 

risk fr act. 
iiii.AAAAAii.J\ ilililAiiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
O.OOOE+OO 0.0000 
1.015E -07 0 . 0026 
O.OOOE+OO 0.0000 
iiiiiiiii iiiiii 
1.015E- 07 0.0026 

All Pathways** 
AAAAAAAAAJIAAAJIJIA 

r i sk fr act. 
AAJIAAilJIAJI i\i\J\i\AA 
3.963E-06 0.1034 
3.010E-06 0.0786 
2.349E-06 0.0613 
2.674E-22 0 .0000 
4 . 798E -06 0.1252 
2.420E -05 0.6316 
iiiiiiii! !!Ill! 
3.832E -05 1.0000 

Total Excess Cancer Ri sk CNRS!(i,p,t)*** for Initially Existent Radionuclides (il and Pathways (pl 
and Fraction of Total Risk at t= 1.000E+OO years 

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

0 

Radio- AAAAAii.ii.ii.ii.ii.ii.J\ii.J\ii.ii. 
Nuclide risk fract. 
ii.Jlii.ii.ii.JIA Aii.AAi\Aii.ii.A AAAAiiA 
C-14 
Cs-137 
Eu-152 
H-3 
Sr-90 
!!!!!!! 
Total 

1.196E-11 0.0000 
2.697E-06 0.0704 
2.347E -06 0.0613 
O.OOOE+OO 0.0000 
1.466E-07 0.0038 
I I! ii If! i iii ii I 
5.191E-06 0.1355 

AAJ\iiilii.iiii.iiii.AAAAi\i\ AAAJIAJU\llJIMililiOIJI ililii.iiJlilAiiJIAJIAiiili\ii. iiii.AiiAiiAi\Miiiiii.ii.Aii AiiAiiiiii.iiii.AAAAAii.AA Aii.ii.ii.ii.Aili\Aiii\Aiiiii\J\ 
risk fr act. 

AAAAAiiii.Aii. AAAAAi\ 
2.578E-09 0.0001 
7.975E - 13 0 .0000 
2.531E-12 0 . 0000 
1.033E-07 0 . 0027 
5.350E-11 0 .0000 
iiiiiiiii !Ii i !! 
1.059E-07 0.0028 

risk fract. 
ii.i\ii.iii\i\iiii.ii.ii.ii.ii.ii.ii.ii. 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
i ! ii!! I I I ii ii I I 
O.OOOE+OO 0.0000 

risk fract. risk fract . 
ii.i\ililii.ii.ii.iiii. iiiliiii.iiii. iiii.ii.ii.i\ii.Aii.ii. i\ii.ii.i\i\i\ 
2.858E-06 0.0746 . 6.239E-07 0.0163 
1.405E-07 0 .0037 1.041E- 07 0.0027 
8 . 482E-10 0.0000 1.394E-10 0.0000 
2.141E-06 0.0559 2.853E-07 0.0074 
1.890E-05 0.4932 3.231E-06 0.0843 
ii Ii Ii iii Ii Ii I I Iii iii I I I i I I i Ii 
2.404E-05 0.6274 4.244E-06 0.1107 

risk fract. 
ili\ili\AiiAilliii.ili\ii.M 
4.775E-07 0.0125 
6.463E-08 0.0017 
9.212E-12 0 .0000 
4.629E-07 0.0121 
1.825E-06 0.0476 
iiiiiiiii i!iiii 
2.830E -06 0.0738 

risk fract. 
iiilii.ii.ii.iii\ii.ii i\i\Aiiiiii. 
3.736E-10 0.0000 
4.215E-09 0.0001 
6 .545E-10 0.0000 
4.993E-10 0.0000 
9.887E·08 0.0026 
i I I I I I! i I I Iii ii 
1.046E-07 0.0027 

Total Excess Cancer Ri s k CNRS!(i,p,t)*** for Initially Exi s tent Radionuclides (il and Pathways (pl 
and Fract i on of Total Risk at t= 1.000E+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All pathways 
Radio- J\i\i\iiiiiii\AAAAiiiiiiiii\ iii\iiiiiiiii\i\ii.i\i\AAi\iiA AAiiAAAAAiiiiJIAAJIAA AAAAAi\i\iiiliii\i\i\i\ilil i\Jllli\i\ililMJlilililJlilil JIJIJIJlilAAMiiJIJIJlilJlil iii\JIJliii\i\Jlii.ii.Miliiiiil 
Nuclide risk fract. risk fr act. risk fr act. r isk fr act . risk f ract. risk fr act. risk fract. 
ilAiiiiii.Aii ii.ii.ilililiiii.ilil ii.ilii.ii.ii.ii. ii.ii.iiii.ililiiii.ii. iiililiiilii. iiii.ii.ii.ilii.ii.ilii.ii.ii.ii.iiiiii )1)1)1)1)1)\)1)1)1 ii.ii.ii.ii.ii.ii. ii.ii.ii.ii.ii.iiii.ii.ii. ii.ii.ii.ii.ii.ii. iiilili\ilAAilii ililili\AA ili\ii.ili\i\Jlilii. i\)\)1)1)1)1 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0 .000E+OO 0 .0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 3. 963E-06 0. 1034 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 3.010E-06 0.0786 
Eu-152 O. OOOE+OO 0.0000 ~.OOOE+OO 0 . 0000 O.OOOE+OO 0. 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 2.349E-06 0.0613 
H-3 1.250E-06 0.0326 2.763E-09 0. 0001 O. OOOE+OO 0.0000 4.263E-07 "0.0111 2.449E -08 0 .0006 1.015E-07 0.0026 4. 798E-06 0. 1252 
Sr-90 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. 000E+OO 0 .0000 2.420E·05 0 .6316 
iliilil liiiiiiii ii j j i j iii!iiiii iil!il iiiii ! i i ! !i!iii ii i iiiii i !if iii iii i I ii i I j i Ii if i Iii i I ii I ! ii l ii ili i ! i ii! II ii II 
Total 1.250E-06 O.P326 2.763E-09 0.0001 O.OOOE+OO 0.0000 4 . 263E-07 0.0111 2.449E -08 0.0006 1.015E-07 0 . 0026 3 .832E -05 1.0000 

***CNRS!(i,p,t) includes contribution from decay daughter r adi onuclides 
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ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 8 
lntrisk 100-F-26:12 OB & BCL Using Maximum Activities 
Fi le 100-F·26-12_0B_BCL.RAD 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As pCi/yr at t= 3.000E+OO years 

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 

Rev.0 

Radio­
Nuclide 
ilililillUlil 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
i!!!iii 

iliiiiililillllllliliiiliiiiiiiliilllllliilllllllllliiiilllllllllllliiiilliilliilllllllllllllliilliillllllii lllllllllliiiiiiiilliiiilllliiiiiillMMiiiiiil\iiililAAiliiiliiiil\Ailiiill\llllillliiiliiiiiliilli\ Tot a l 
Inhalati on Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion* 
lliiillli\AililAll lllllllllli\llJillJI lllllllll\lllllliill lliillllllllllllllll llllllllllllllllllll llllllllllllllllllll llllllllllllllllllll llllilllllllllllllll llJillllllllllllllll llilllMllllAM lllll\lllllliilliiii 

0 

0 

3.095E+01 1.213E+05 2.649E+04 2.027E+04 1.137E+01 O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 1.681E+05 
2.962E-03 1.661E+02 1.230E+02 7 .639E+01 4.303E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 3.698E+02 
1.651E-03 5.786E+OO 9.511E-01 6.284E-02 2.398E+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 9.198E+OO 
9.606E·18 3 .366E- 14 5.534E-15 1.464E-16 1.395E-14 O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO 5.330E-14 
6.872E+04 1.969E+06 2.624E+05 4.258E+05 3.005E+02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.658E+06 
2.106E-02 8 .853E+03 1.513E+03 8.547E+02 3.058E+01 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.125E+04 

!!!!!ill!! !iiii!iiii !iiiiiiiii iiiiii!lii liiiiillii iiiiiiiiii iiiiiiiiii llliii!III illl!ilill !llllllill 1!!1111111 
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

and water-dependent water, fish, plant, meat , milk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon ) 
O Ground Inhalation Plant Meat Milk Soil 

iiiiAililiiilililllllllllllilll Radio- illliiilllllllllllllillllliillil 
Nuclide risk fract. 
iillllllllllll llllllilllililllll iliillllllll 
C-1 4 1.356E-12 0.0000 
Cs- 137 2.574E-06 0. 0825 
Eu- 152 2.115E-06 0.0678 
Gd-152 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 1.397E ·07 0.0045 
Ii 11 i if 111 i 111 i I Iii iii 
Total 4.830E·06 0.1548 

iiiil\l\iiiiiil\iiiilll\iiiillii l\iiiiiiiilllliiiiiliiiliiiiilll iiiliilliiiiiiiilllllliiiillilil iiiliiiiiiiiiiiiiiiiiliiill\iiii 
risk fract. ri sk fract . risk fract. risk fract. 

iiiilll\l\iiiiiiii iiiliiiillll lllliilliiilllllll lliiiiiiiiii iiiilllliilllliill llllllililll llllllllllllllllll lllllliillll 
2.921E-10 0.0000 3. 239E-07 0.0104 7.070E-08 0.0023 5 .411E·08 0.0017 
7.612E-13 0.0000 1.341E·07 0.0043 9.933E-08 0.0032 6.169E · 08 0.0020 
2.281E-12 0.0000 7.643E-10 0 .0000 1.256E-10 0.0000 8.301E·12 0.0000 
1.029E-23 0.0000 1.525E-22 0.0000 2.507E-23 0.0000 6.627E -25 0. 0000 
2.046E-08 0.0007 4.243E-07 0.0136 5.654E·08 0.0018 9.173E·08 0.0029 
5.098E-11 0.0000 1.801E-05 0.5m 3.079E-06 0.0987 1.739E·06 0.0557 
iiiiiiili iiiiil lii!ilil! !Iii!! 1111111!1 111111 liliillll iiilll 
2.081E-08 0.0007 1.889E-05 0.6056 3.305E-06 0.1059 1.946E-06 0.0624 

risk fract. 
llllllllllililiiilllllililllil 
4.233E·11 0.0000 
4.023E-09 0.0001 
5.898E-10 0.0000 
1. 033E -22 0. 0000 
9 .893E · 11 0.0000 
9.422E-08 0.0030 
iiiiiiiii i iliii 
9.897E-08 0 .0032 
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0 

Intrisk 100-F-26:12 OB & BCL Usi ng MaxinJ111.Activities 
Fi le 100-F-26-12_0B_BCL . RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+OO years 

\later Dependent Pathways 

IJater Fish Plant Meat 
Rad io- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAJiii.AiiiiJiiiAiiAiiAA iiiiii.Mii.Aiiii.ii.Aiiii.ii.ii.ii 
Nuclide risk f ract . risk tract. risk tract . risk tract. 
AAAAAAA iiiiiiii.iiiiiiiiii AAAAAA iiiiiiiiiiiiiiiiii iiiiiiiiiiii AAAAAAAAA AAAAAA AAAAAiiiiAil iiAAAAA 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.ODOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
H-3 1.384E-06 0.0443 3.235E-09 0.0001 5.381E-07 0.0172 4 .605E-08 0.0015 
Sr-90 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiiiii iiiiiiiii iii iii iiiiiiiii iillii iiiiiiili liiiil iiiiiiili ll li ll 
Total 1.384E-06 0.0443 3.235E-09 0 .0001 5.381E - 07 0.0172 4.605E-08 0.0015 

•• Sun of water independent ground, inhalation, pl ant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
Aiiii.AAiiAiiii.iiAiiii.Aiiii. 

risk tract. 
iilliiiiii.AAAA lliiiiiii\ii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
1.351E-07 0.0043 
O.OOOE+OO 0.0000 
l l ff f i I fl ifffff 
1.351E-07 0.0043 

All Pathways•• 
AAAAAAAAAAAAAAAA 

risk fr act. 
iii\Miiiii\iiii AAAAAA 
4.490E-07 0.0144 
2.874E-06 0.0921 
2.117E-06 0.0678 
2.918E -22 0.0000 
2.699E-06 0.0865 
2.306E-05 0. 7392 
!!iiiiiif ff!!!! 
3.120E -05 1.0000 

Total Excess Cancer Risk CNRS J(i ,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+OO years 

O \later Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 

Radio- iiilAi\iiilAAAAAAAii.AA Mii.iiMiiAilllii.Aii.ii.i\ii. Mii.ii.Aii.iiii.AAAAAAAA AAAAAAAAAAAAAAAA AAAAAiiiiii.iiii.AAAAAA ilAAAii.ii.i\i\iiAili\MilA ilAMii.Aii.liAAAAAAAA 
Nuclide risk tract. risk tract. risk tract. risk tract. risk tract. 
iiii.iiii.liAii. ii.Aii.ii.Aiiii.iiii. ii.ii.ii.AAA AAAAAAAAA AAAAAA i\Aii.AAAAAA AAAAAA AAAAAAAAA AAAAAA Aiiii.ii.ii.ilAii.A Aii.ii.ii.Aii. 

0 

C-14 1.356E- 12 0.0000 2.921E-10 0 .0000 O.OOOE+OO 0.0000 3.239E-07 0.0104 7.070E -08 0.0023 
Cs-137 2.574E-06 0.0825 7.612E-13 0.0000 O. OOOE+OO 0.0000 1.341E-07 0.0043 9.933E -08 0.0032 
Eu-152 2.115E-06 0.0678 2.281E-12 0.0000 O.OOOE+OO 0.0000 7.643E-10 0.0000 1.256E-10 0.0000 
H-3 O.OOOE+OO 0.0000 2.046E -08 0 .0007 O.OOOE+OO 0 .0000 4.243E-07 0.0136 5.654E -08 0 . 0018 
Sr -90 1.397E-07 0.0045 5.098E-11 0.0000 O.OOOE+OO 0.0000 1.801E-05 0.5773 3 . 079E -06 0.0987 
iiiifii iiiiiiiii iiiiii iiiiiiiii iiiiii iiiiiiiii iiiiii iiiiiiiii !!!iii iiliillll Ill!!! 
Total 4.830E-06 0.1548 2.081E -08 0.0007 O.OOOE+OO 0. 0000 1.889E·05 0.6056 3.305E·06 0.1059 

risk tract. 
Ai\Aii.i\ii.iiiiii i\i\i\i\i\ii. 
5.411E -08 0.0017 
6 .169E·08 0.0020 
8.301E·12 0.0000 
9 . 173E·08 0.0029 
1.739E-06 0.0557 
l!il!l!ll lfllil 
1.946E·06 0 . 0624 

Total Excess Cancer Risk CNRS!(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+OO years 

\later 
Radio- iiAi\ii.i\ii.ii.i\iiJii\i\i\i\i\i\ 
Nuclide risk tract. 
iiiiiii\i\i\ii i\iii\i\i\i\i\i\ii i\i\i\i\iii\ 
C-14 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 .0000 
Eu-1 52 O. OOOE+OO 0.0000 
H-3 1.384E-06 0.0443 
sr-90 O.OOOE+OO 0 .0000 
Ii!!!!! fiiiilifl fiifii 
Total 1.384E-06 0.0443 

Fish 
i\i\i\iii\ii.i\i\iii\Aii.iiiii\A 

risk fr act. 
AAAAAAAAA iii\i\iii\i\ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 
3.235E-09 0.0001 
O.OOOE+OO 0.0000 
fiiiiiiii if!fif 
3.235E-09 0.0001 

\later Dependent Pathways 

Radon Plant 
i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\i\ Miii.Aiii\ii.i\i\i\i\i\i\ii.i\i\ 

risk tract. risk fr act. 
i\i\iiiii\iiiiiii\ ii.i\i\i\i\i\ JIAiii\i\Aili\i\ JIJIAJ\i\ii 
O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 0.000E+OO 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 5.381E-07 0.0172 
O.OOOE+OO 0 .0000 0.000E+OO 0.0000 
ililllfff lllfif liiiiiiii iiliii 
O.OOOE+OO 0.0000 5.381E·07 0 .0172 

***CNRSJ(i,p,t) includes cont ribut ion from decay daughter radionuclides 

Meat Milk 
iiAiiiii\i\i\i\ii.ii.ii.iiiiiiiiii iiiiiii\iiAAiiiiiiiiiiiii\i\i\ 

risk tract. risk tract. 
i\Aii.iiJIAAiiii iiii.Aii.ii.ii. iiiiiiiiiiiiiiii.ii i\ii.Ai\i\ii 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
4.605E·08 0.0015 1.351E·07 0.0043 
O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
ii i iiiiif ii iii i iiiiiiiil fiiiii 
4.605E -08 0.0015 1.351E- 07 0.0043 

risk tract. 
i\i\i\i\iii\ilAi\ i\i\Mi\i\ 
4.233E·11 0.0000 
4.023E·09 0.0001 
5 .898E·10 0.0000 
9.893E·11 0.0000 
9.422E·08 0.0030 
iiiiliiii iiiiii 
9.897E-08 0.0032 

All pathways 
ii.ii.Aillllllli\i\ii.Aii.ii.i\i\i\ 

risk fr act . 
iiii.Aii.iiii.i\i\i\ i\ii.iii\)1)1 
4.490E·07 0.0144 
2.874E·06 0.0921 
2.117E·U6 0.0678 
2.699E-06 0.0865 
2.306E·05 o. 7392 
iifiiiifl lflfff 
3 . 120E-05 1.0000 
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ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit = 180 days 11/12/2007 08 :15 Page 10 
Intr isk 100-F-26:12 OB & BCL Using Haximun Activities 
File 100·F·26·12_0B_BCL . RAD 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As pCi/yr at t= 9.400E+OO years 

Water Independent Pathways (Inha lation w/o radon) Water Dependent Pathways 

Rev. 0 

Radio­
Nuclide 
i(Ai\)l)i)l)I 
C-1 4 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 

iiiilliiii.iliiii.Allii.Allii.Allii.Mlliilliiiiii.lli\llAJIAll)IAAJiii.lliiAilAiiiiiii\iiiiiiiiiiiiiiA iiiiAiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii\iiiiiiiiii.Aiiii.Aiiiiiilliii\iiiii\iiiiiiAiiAi\iiiiiiiiAA T eta l 

0 

0 
0 

Inhalation Plant Meat Milk Soil .Water Fish Plant Meat Milk Ingestion* 
Xllii.Aii.AilAM Aii.AiiiiiiAliiiii lliiAliiiiiAiiiill Jlii.AAlilliiiliiA Jliiiii\iii\iiiiiiii i\iiiiiiiii\iiiiiii\ iii\iiMAlii\i\ii iiiiiiiiiiiiiiiiiiii MAiliiiiiiii.Aii iiiiAiiiiiiiiiiiiii iiiiiiMiiiiiliiii 

2.886E·02 1.132E+02 2. 471E+01 1.891E+D1 1.060E-02 O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO 1.568E+02 
2.553E-03 1.431E+02 1.060E+02 6.582E+01 3.707E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 0.000E+OO 3.186E+02 
1.183E·03 4.147E+OO 6.817E-01 4.504E -02 1.719E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 0. 000E+OO 6.593E+OO 
2.571E·17 9.010E · 14 1.481E-14 3.916E·16 3.734E·14 O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 0.000E+OO 1.426E·13 
3.848E+02 1. 103E+04 · 1.470E+03 2 .384E+03 1.683E+OO 1.049E+07 1.864E+04 3. 013E+06 2. 209E+OS 7 .421E+OS 1.450E+07 
1.804E · 02 7 .586E+03 1.297E+03 7.324E+02 2.621E+01 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 9.641E+03 

i i!!il I !illllllll llillllill 111!111111 liliiiii!i liiiiiiiii !iiiii!!ii iii!ii!i!i lliiiiilii ll!iiiiiii iiliiiiii! lfll!i!III 
* Sun of all ingestion pathways, i . e . water independent plant, meat, milk, soil 

and water-dependent water, fi sh, plant , meat, milk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides Ci) and Pat hways (p) 
and Fraction of Total Risk at t= 9.400E+00 years 

Ground 
Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide risk fract. 
iiAAAiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
C-14 1.264E·15 0.0000 
Cs-137 2. 218E·06 0.0840 
Eu-152 1.516E·06 0.0574 
Gd-152 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 1. 197E-07 0.0045 
iiiii!i iiiiiiiii iiiiii 
Total 3 .854E -06 0.1459 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Plant Heat Milk Soil 

iiJliiiiiiiiiiiiiiiii\iiiiiiiill iilliiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
risk fract. risk tract. risk fract . risk fract. risk fract . 

iilliiiiiiiiiiiiii iiiiiiii)lii iiiiiiiiAiiAJl)I Aiiiii\Aii iiiiiiiiiiiiiiiiii iii\iiiiiiii iiiiiiiiiiAAJl)I iiiiiiiiiiii AiiiiiiiiAlliiJI AiiAAiiii 
2.722E·13 0.0000 3.019E· 10 0. 0000 6.592E·11 0.0000 5. 045E · 11 0 .0000 3.946E·14 0.0000 
6.559E-13 0 .0000 1.156E-07 0.0044 8.559E·08 0.0032 5.316E·08 0.0020 3.466E·09 0.0001 
1.635E·12 0.0000 5.478E · 10 0.0000 9.005E-11 0.0000 5.950E·12 0.0000 4.227E·10 0.0000 
1.251E-23 0.0000 1.855E·22 0.0000 3.049E·23 0.0000 8.060E·25 0.0000 1.256E·22 0.0000 
1.145E·10 0.0000 2.374E·09 0.0001 3.164E·10 0.0000 5.133E -10 0.0000 5.534E·13 0.0000 
4.368E-11 0 .0000 1.543E·05 0.5844 2.638E·06 0.0999 1.490E·06 0.0564 8.073E·08 0.0031 
!!iliiiii iiiiii iiiiii!!f iliii! !l!!fi!I! !If!!! iil!f!II! ififll !!!ii!ilf !!fl!! 
1.607E-10 0.0000 1.555E-05 0.5889 2.724E·06 0.1032 1.544E-06 0.0585 8.462E·08 0 . 0032 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 3 

1RESRAD, Version 6 .3 T« Limit= 180 days 11/12/2007 08:15 Page 11 

0 

Intrisk 100-F - 26:12 OB & BC L Using MaximllD Activities 
Fi le 100-F-26-12_0B_BCL . RAD 

.Excess Cancer Risks CNRS ( i,p,tl for Individual Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 9.400E+OO years 

Water 
Radio- i\i\i\i\ i\ i\i\i\i\i\i\i\i\i\i\i\ 
Nuclide risk fract. 
i\i\i\i\i\iii\ i\iii\iiiiiii\iiii i\i\i\iii\ii 
C-14 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0 . 0000 
Eu-152 O.OOOE+OO 0.0000 
Gd- 152 O.OOOE+OO 0 . 0000 
H-3 1.771E-06 0.0671 
Sr-90 0.000E+OO 0 .0000 
iii ii ii iii iii iii iii iii 
Total 1.771E-06 0.0671 

Fish 
i\i\i\Hi\i\i\i\i\i\i\i\i\iii\ 

risk fract. 
i\i\i\iii\iii\i\i\ i\iii\i\iiii 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0 .0000 
O.OOOE+OO 0 . 0000 
4.065E-09 0.0002 
O. OOOE+OO 0.0000 
iiiiiiiii iiiiii 
4.065E-09 0.0002 

Water Dependent Pathways 

Plant Meat 
i\Hi\iii\i\iiiiiii\i\i\iiiiii i\i\iii\i\i\i\ili\i\i\iiiii\i\ii 

risk fr act. risk fr act. 
i\iiiiiiiiiiiiiiii i\i\i\i\i\il i\i\i\i\iiili\iii\ iiiiiiiiiiii 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
6.602E-07 0.0250 4 .985E - 08 0.0019 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiiiiiif fiiiii iiiiiilii i If iii 
6 .602E-07 0.0250 4.985E-08 0.0019 

** Sum of water independent ground, inha lation , plant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
i\i\iliii\Aili\i\i\i\iii\i\M 

risk fract. 
iiiiiiAi\iiliAA i\i\Mi\i\ 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
1.632E-07 0.0062 
0. OOOE+OO O. 0000 
iiiili!!! I 111 !i 
1.632E-07 0.0062 

All Pathways** 
iii\i\i\i\i\i\iiiii\Miiiiiii\ 

risk fract. 
i\i\Mi\Miiii i\i\i\i\i\ii 
4. 186E-10 0.0000 
2.476E-06 0.0938 
1.517E-06 0.0575 
3.549E-22 0.0000 
2.652E-06 0.1004 
1.976E-05 0.7484 
iliiillll !Iliff 
2.641E-05 1.0000 

Total Excess Cancer Risk CNRSI ( i,p,t)*** for Initially Existent Radionuclides Ci) and Pathways Cp) 
and Fraction of Total Risk at t= 9.400E+OO years 

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

Radio- i\Mi\i\i\ili\i\i\i\iiiii\i\i\ iiiiiiiiiiAi\iiAi\iiAiiiiiii\ i\i\iiiiiiiiiii\i\i\i\i\i\i\iiii iiiiiiiiiiiiiiiiiiiiiiiiiiiliiii i\iii\i\i\i\i\i\iiiiiiiiiiiii\i\ i\iiiii\iiiii\i\i\i\i\i\iiiiiiii 
Nuclide risk fract. risk fract. risk fract. risk fract. risk tract . 
iiiiiiiiiiiiii i\iiiii\iiiii\iii\ i\i\iii\i\i\ iiiliii\Mi\J\i\ i\i\i\iiiii\ iiiiili\J\iiiiili\ Mi\Mii MJ\iiiiiliil\ii i\iiiiiiiiii iiiiiiMiiiiiiii iiiii\iiiiii 
C-14 1.264E-15 0 .0000 2.722E-13 0 .0000 O. OOOE+OO 0.0000 3.019E-10 0.0000 6 .592E-11 0.0000 
Cs-137 2.218E-06 0.0840 6. 559E-13 0.0000 O.OOOE+OO 0.0000 1.156E·07 0. 0044 8.559E-08 0.0032 
Eu-152 1 .516E-06 0.0574 1.635E-12 0.0000 O. OOOE+OO 0.0000 5.478E-10 0. 0000 9.005E-11 0.0000 
H-3 O.OOOE+OO 0.0000 1.145E-10 0.0000 O.OOOE+OO 0.0000 2.374E-09 0.0001 3.164E-10 0.0000 
Sr-90 1 . 197E-07 0.0045 4 .368E-11 0.0000 O. OOOE+OO 0.0000 1.543E-05 0.5844 2.638E-06 0.0999 
iii ii ii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii iii i Iii ii iii iii 
Total 3.854E-06 0 . 1459 1.607E-10 0.0000 O.OOOE+OO 0.0000 1.555E-05 0.5889 2 . 724E-06 0. 1032 

0 

risk fract. 
iiiiiiiiiii\iiiii\ iii\i\i\i\i\ 
5.045E-11 0.0000 
5 .316E-08 0 .0020 
5 .950E"-12 0.0000 
5. 133E-10 0.0000 
1. 490E-06 0.0564 
iii!iil!i !iii!! 
1.544E-06 0.0585 

Total Excess Cancer Risk CNRSI(i,p , t)*** for Initially Existent Radionuclides Ci) and Pathways Cp) 
and Fraction of Total Risk at t= 9.400E+OO years 

Water 
Radio- iiiiiiiii\i\i\i\i\i\i\i\iiiiAii 
Nuclide risk fract. 
iii\ili\ilili\ i\i\iii\i\i\iii\i\ i\i\i\i\i\i\ 
C-14 O.OOOE+00 -0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O:OOOE+OO 0.0000 
H-3 1.771E·06 0.0671 
Sr-90 O.OOOE+OO 0.0000 
Iii if Ii f ii f Ii f ff ii II Ii 
Total 1.771E-06 0.0671 

Fish 
iiiiiii\i\iii\iiiiiiiiiiAiiiiii 

risk fract. 
iiiii\i\iii\i\i\i\ i\i\i\i\iiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
4.065E-09 0.0002 
O.OOOE+OO 0.0000 
i ii i I Ii f i ff!fi! 
4.065E-09 0.0002 

Water Dependent Pathways 

Radon Plant 
iii\i\i\i\i\iiiiiiiiiii\i\i\iii\ i\iiiiiiiii\iii\iiiiiiiiiiiiiii\ 

risk fr act. risk fr act. 
i\i\i\i\i\i\i\i\i\ iiili\iiiiii iiiiiiiiiiiiiii\il i\i\i\i\i\i\ 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 6.602E-07 0.0250 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
ii f ii ff ff fffjfj !i!iiffjf j if i j f 
O. OOOE+OO 0.0000 6.602E-07 0.0250 

***CNRSl(i,p,t) includes contribution from decay daughter radionuclides 

Meat Milk 
iiiiiiiiiiiiiiiiiiiiiiiiiiiii\i\ i\i\i\i\iii\i\i\i\i\iii\i\i\i\i\ 

risk tract. risk tract. 
i\i\i\i\i\i\i\i\i\ i\iiiiiiiii\ iiiiiiiiAAiiiiii iii\iii\i\i\ 
O.OOOE+OO 0.0000 0.000E+OO 0.0000 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 
4.985E-08 0.0019 1 . 632E-07 0.0062 
0 . OOOE+OO O. 0000 O.OOOE+OO 0.0000 
iii j Ii j ii !iii ii ii!iiiiii iiiiii 
4.985E-08 0.0019 1.632E-07 0.0062 

Rev. 0 

Soil 
i\i\iiiiiii\i\iiiiiiili\iiiii\i\ 

risk fract. 
i\iii\i\i\i\i\i\i\i\i\iiiii\i\ 
3.946E· 14 0.0000 
3 .466E -09 0.0001 
4 . 227E-10 0. 0000 
5.534E-13 0.0000 
8.073E-08 0.0031 
iiiiiiii! iiiiii 
8 . 462Hi8 0. 0032 

All pathways 
i\iiiiiii\i\i\i\i\i\i\i\i\iii\i\ 

r i sk tract. 
i\i\iiiii\i\i\i\i\i\iiiiiiili\ 
4.186E-10 0. 0000 
2.476E-06 0.0938 
1.517E-06 0.0575 
2.652E-06 0. 1004 
1.976E-05 0.7484 
iii!iiifi f ii f ii 
2.641E-05 1.0000 
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ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 12 
Intrisk 100-F-26:12 OB & BCL Using Maximun Activities 
File 100-F-26-12_0B_BCL.RAD 

Amount of Intake auantities CINT(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As pCi/yr at t= 1.100E+01 years 

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 
Radio- iiAAAAAAAAAAAAiiiiAiiiiiiAAAAAAAAAAAAAAAiiiii\iiiiAJIAAAAAiiiiiiiiiiiiJIA ilAJliiAiiJIAJllllllllliiiiiiAJIAllAAAlliiAAJIJliiiillAiiiii\AiiiU.iiAiiAAAAAiiiiAAAA Total 
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion• 
Aiii\iiAJIJI Jii\Ai\AJIJOlllli i\iiiiAAAAAAA AAAAJiiii\JiJiii i\i\i\iiAJiiiiiAA i\i\Jliiiii\i\i\Jlii iiAJliiiiiiiiiiiiA iiiiiii\iiiiiiAilJI i\iiAiii\iilliiJIJI iii\iiJIJ\JIJliliiA AAiiliiiAilJIM llAlilliiAiiAlii\ 

0 

0 

C-14 5.032E - 03 1.973E+01 4.309E+OO 3.297E+OO 1.848E-03 O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 2.734E+01 
Cs-137 2.459E-03 1.379E+02 1.021E+02 6.342E+01 3.572E+OO O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 3.069E+02 
Eu-152 1. 089E-03 3.816E+OO 6.273E-01 4.144E -02 1 .581E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 6.066E+OO 
Gd-152 2.896E-17 1.015E-13 1.669E-14 4.411E-16 4.207E-14 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.607E-13 
H-3 1.051E+02 3.012E+03 4.015E+02 6.514E+02 4.597E -01 3.001E+06 5.459E+03 9 .080E+05 7. 770E+04 2.280E+05 4.225E+06 
Sr-90 1.736E-02 7.299E+03 1.248E+03 7.047E+02 2.52 1E+01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 9.276E+03 
iii!!!! !Iii!!!!!! ii!iiiiiii !iiiiiiiii iiiiiii!ii iiiiiiiiii iiiiiiiii! ii!iiiiiii iii!ii!!!! i!f!!!fiii !!!!!ii!i! !!iiiiiiii 
• Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

and water-dependent water, fish, plant, meat, milk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 1.100E+01 years 

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

AJIJIAJIJIJIJliiAJIAiiiiilii Radio- JIJIJIJIJIJIJliiJliiJliiJIJIJIJI 
Nuclide risk fract. 
JIJIJIJIJl)i)I )IJIJIJIJIJl)i)l)i JIJIJIJliiJI 
C- 14 2.203E-16 0.0000 
Cs- 137 2.137E-06 0.0907 
Eu-152 1.395E-06 0.0592 
Gd-152 0. 000E+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 1.152E-07 0.0049 
I Iii I!! ! ii iii i ! ! ! i ! ! i ! 
Total 3.647E-06 0.1548 

JIJIJIJliiJIJIJliiAJIJIJIJIJIJI AJliiJIJIJIAJIJIJIAJliiiiJIJI JIJIAAAiiiii\Jliii\i\Jli\iiii iii\iillJIJliiiiiiiiiiiiJIJIJIJI 
risk fract. 

JIJIJIJIJIJIJliiii JIJliiJIJlii 
4.745E - 14 0.0000 
6.319E - 13 0.0000 
1.504E-12 0.0000 
1 .296E-23 0 .0000 
3.126E- 11 0.0000 
4.203E-11 0.0000 
!f iiiiiii !iiii! 
7.547E-11 0.0000 

risk fract. 
)l)l)l)iilJIJliiilJIAJl)l)l)I 
5.263E-11 0.0000 
1. 113E-07 0. 0047 
5.041E-10 0.0000 
1.922E-22 0.0000 
6.482E-10 0 . 0000 
1.485E·05 0.6302 
!iii!!!!! ii!!!! 
1.496E· 05 0.6350 

risk fr act. 
ilJIJl)l)liiJIJIJI MiiAAA 
1.149E- 11 0.0000 
8.246E·08 0.0035 
8.285E ·11 0.0000 
3.159E-23 0.0000 
8.641E -1 1 0.0000 
2.538E · 06 0.1077 
!iii!!iii iii!ii 
2.621E · 06 0.1112 

RSVP for the 100-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 

risk fract. 
iii\Aiiiii\Ai\JI Jli\Jliii\A 
8.795E - 12 0.0000 
5.122E·08 0.0022 
5.474E-12 0.0000 
8.349E-25 0.0000 
1.402E-10 0.0000 
1.434E-06 0. 0608 
iii iii iii iii iii 
1.485E -06 0.0630 

risk fract . 
Aiiiiiii\Jlili\ll AAAAAA 
6.879E - 15 0.0000 
3.340E-09 0.0001 
3.890E-10 0.0000 
1.301E-22 0.0000 
1.511E·13 0.0000 
7 .768E -08 0. 0033 
iii iii iii iii iii 
8.1 41E·08 0 .0035 
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ATTACHMENT 3 
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0 

0 

lntrisk 100-F-26:12 OB & BCL Using Max imum Activities 
File 100-F-26-12_0B_BCL.RAD 

Excess Cancer Risks CNRS(i,p,t ) for Individual Radionuclides (i) and Pathways (pl 
and Fraction of Total Risk at t= 1.100E+01 years 

Water 
Radio- ilililililililililAAAAAAA 
Nuclide risk fract _ 
ilililililllil ililllililllilili\ ilililllilA 
C-14 O. OOOE+OO 0. 0000 
Cs-137 O_OOOE+OO 0.0000 
Eu-152 O_OOOE+OO 0.0000 
Gd-152 O.OOOE+OO o_oooo 
H-3 S. 033E-07 0_0214 
Sr-90 O_QOOE+OO 0.0000 
ii!!!!! !!!!iii!! !!!Iii 
Total S.033E -07 0.0214 

Fi sh 
ilililililil il ilii.ilii.ilii.ilAil 

risk f ract. 
Ai\llllilililllll llilllllilil 
O_OOOE+OO 0_0000 
0-000E+OO 0.0000 
0-000E+OO 0 .0000 
O_OOOE+OO 0.0000 
1. 177E-09 0 .0000 
O_OOOE+OO 0.0000 
i!l-lliiii iliiii 
1. 177E-09 0.0000 

Water Dependent Pathways 

Plant Meat 
ilililililiiAililililiiilii.ii.il ilililiiiliiiliiililAAilililil 

risk fract . risk fr act. 
Aiiii.ii.illlililil AiillilAil ililllllllilililil Aililililil 
O. OOOE+OO 0 .0000 O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO o_oooo 
O. OOOE+OO 0_0000 O_OOOE+OO 0_0000 
1.957E- 07 0_0083 1.675E-08 0.0007 
O. OOOE+OO 0_0000 O. OOOE+OO 0 .0000 
iiiii!l!i i l iiil !iiiiiiii !Ii i ii 
1.957E·07 0. 0083 1.675E · 08 0. 0007 

** Sum of water independent ground, inhalation, plant , meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
ili\iiililililililii.ililililiiil 

risk fr act. 
ililiiilililMll ilililAAil 
Q_OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
4.916E-08 0.0021 
O.OOOE+OO 0.0000 
iiifiii ! I i I i!! I 
4.916E·08 0.0021 

Al l Pathways** 
Allilililii.Milllililililllil 

risk fr act. 
MMililililil AAAAAA 
7. 297E-11 0. 0000 
2.386E-06 o_ 101 2 
1.396E-06 0.0592 
3 .677E-22 0-0000 
7_670E-07 0 .0326 
1.901E·05 0.8070 
ilillll!! II i !! I 
2.356E·05 1.0000 

Total Excess Cancer Risk CNRSl ( i , p,t)*** for Initially Existent Radionuclides (i ) and Pathways (p ) 
and Fraction of Total Risk at t= 1.100E+01 years 

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

ii.ililiiilllii.ii.ii.ii.ii.ii.illlM 
Soil 

Ailii.Mi\Ai\ilililililililil Radio- ilAAAAAAAAAAAAAilA 
Nuclide risk fract. 
ilAAilililil ililAilililiiilil iliiilililil 

0 

C-14 
Cs-137 
Eu-152 
H-3 
Sr-90 
iii!!!! 
Total 

2-203E-1 6 0.0000 
2-137E-06 0.0907 
1.395E-06 0_0592 
Q_QQOE+OO 0_0000 
1_ 152E-07 0.0049 
! ! Ii i I fl I ! !! ! I! 
3.647E-06 0.1548 

iliiiiilililAililililililililil ii.ilii.i\ii.ii.ii.ii.ii.ii.ililii.ilii.il ii.ii.ii.ii.ii.ilililii.ii.ii.ii.ii.ii.ii.ii. ii.ilii.ilii.ililililililililililil 
risk fract. 

Ai\Aililililili\ i\ililAAil 
4.745E·14 0 .0000 
6.319E·13 0 .0000 
1.504E·12 0.0000 
3.126E-11 0.0000 
4.203E -11 0.0000 
!!ll!!lif 1!11!! 
7.547E·11 0.0000 

risk fr act. 
ililiiilAl\ilAll Milil ilil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
iiiii!iii iiiiii 
O. OOOE+OO o_oooo 

r i sk fract . 
AIIAl\ilAAilll AAililllil 
5.263E·1 1 o_oooo 
1 .113E·07 0.0047 
5.041E - 10 0.0000 
6.482E-10 0.0000 
1. 485E- 05 0.6302 

risk fract. 
AiiilAilAAM ilAAi\ilil 
1. 149E · 11 0. 0000 
8 . 246E-08 0. 0035 
8.285E·11 0. 0000 
8.641E-11 0.0000 
2.538E-06 0 . 1077 

iiiiiiiii iiiiii iiiiiiiii iiiiii 
1. 496E·05 0.6350 2.621E·06 0. 1112 

risk frac t . 
iiililAilAAAil iii\AiiAA 
8. 795E· 12 0. 0000 
5.122E·08 0.0022 
5. 474E·12 0.0000 
1. 402E-10 0.0000 
1.434E·06 0 .0608 
iiiili!ii !!ii!! 
1.485E·06 0 . 0630 

Total Excess Cancer Risk CNRSJ(i,p,t )*** for _ Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 1.100E+01 years 

Water 
Radio - ii.ilii.ii.ilii.ilili\i\illlii.i\ili\ 

Nuc l ide risk fract . 
il i\il ili\llil ii.ii.ilii. ii. ii.ii.ili\ ililii.ii.ii. ii. 

C-14 O_OOOE+ OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O_OOOE+OO 0 .0000 
H-3 5.033E-07 0.0214 
Sr-90 O. OOOE+OO 0.0000 
iii iii i iii iii l Ii iii iii 
Total 5.033E-07 0_0214 

Fish 
ililililililililililililililllil 

risk fract . 
AAAilililAAA llilili\ilil 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
1.177E -09 0.0000 
O.OOOE+OO 0 .0000 
liiiiiii i iiiiii 
1.177E-09 0 .0000 

Water Dependent Pathways 

Radon Plant 
AilAilliilili\ilAili\Mllil ilililililililililililililililil 

r isk fr act. risk fr act. 
ilililiiililililil ilililil il il iliiiliiilii.il ii.il AAAilAA 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
0.000E+OO 0.0000 0 . 000E+OO 0.0000 
0. 000E+OO 0.0000 1.957E - 07 0. 0083 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
iiiifii!! ii!i!I fiiifl!il !!!Ill 
O.OOOE+OO 0.0000 1.957E·07 0. 0083 

***CNRSl(i , p,t) includes contribution from decay daughter radionuclides 

Meat Mi l k 
ilililililililililililililililil llililililililililililililiiilii 

risk fr act. risk frac t . 
AAAAili\AAA i\ i\ililili\ ili\iliiAAilM ilililllllil 
O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
0.000E+OO 0 . 0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
1.675E·08 0.0007 4.916E·08 0.0021 
O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
iilliliii iiiiii iiiiiil l l l l liii 
1.675E· 08 0.0007 4.916E·08 0.0021 

risk fr act. 
il ililililii.ililil ilililiii\)I 
6 .879E·15 0.0000 
3.340E-09 0 . 0001 
3.890E· 10 0.0000 
1.511E· 13 0. 0000 
7. 768E·08 0.0033 
i Iii ii! ii iii iii 
8 . 141E -08 0.0035 

Al l pathways 
ili\AAAAili\ililAAAiiilil 

risk fr act. 
AAAAAiiiiilil MMM 
7.297E · 11 0.0000 
2.386E·06 0.1012 
1.396E·06 0.0592 
7 .670E·07 0.0326 
1 .901E-05 0.8070 
iiiiill!i i!llil 
2 .356E·05 1.0000 
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0 

0 

Intrisk 100-F-26:12 OB & BCL Us ing Maximun Activities 
File 100-F-26-12_0B_BCL.RAD 

Radio­
Nuclide 
ililiiiillliii 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
i!l!ill 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As pCi/yr at t: 3.000E+01 years 

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 
iiJiJiJiJiiiJiJiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiJiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiilii iliiiiiiiiiiiliiiiiliiiliiiiiiiiiiiiMiiiiiliiiiiiiiiiililiiililAiliiiiiiilliiiilAiiiiiiiiiiiiiiiliiilii Total 
Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion* 
iiiliiiiiliiiliiil.11 iiiiJiJiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiliiilililiiii iiiiiliiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiliiiliiA ililiiiiiiiiiiiliiil 
4 .604E-12 1.8D5E-08 3.946E-09 3.019E-09 1.691E-12 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.502E-08 
1.581E-03 8.860E+01 6.562E+01 4.076E+01 2.296E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.973E+02 
4.051E-04 1.420E+OO 2.334E-01 1.542E -02 5.883E-01 O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 2. 257E+OO 
5.250E-17 1.840E-13 3.024E-14 7.994E-16 7.625E-14 0.000E+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 0.000E+OO 2.913E-13 
2.040E-05 5.849E-04 7.801E-05 1.265E-04 8.924E -08 6.149E -01 1. 118E-03 1.860E-01 1.592E-02 4.671E-02 8.654E-01 
1.098E-02 4 .615E+03 7.888E+02 4.455E+02 1.594E+01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 5.865E+03 

ll!i!IIIII !111!11!!! l!il!l!l!I !!iiiliiii iiiiiii!il illiiiiiil iiiliiiiil iiiiiiiiii iiiiiiiii! iiiiiii!il !t!ii iiiil 
* Sum of all ingestion pathways, i .e'. water independent plant, meat, milk, soil 

and water -dependent water, fish, plant, meat, milk pathways 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t: 3. 000E+01 years 

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

iiiliiiliiiiiiiliiliiiiiiliiilii Radio- iiiiiiiliiiiiiiiiiiiiiiiiiiiiiii 
Nuclide risk fract. 
iiiiiiiiiiiiii iiiiiiiiiiiiililil iiiiiiliiili 
C-14 2.012E-25 0.0000 
Cs-137 1.374E-06 0.0976 
Eu-152 5.190E -07 0.0369 
Gd-152 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr -90 7.282E-08 0.0052 
jjjj jjj iiiiiiii! jjjjjj 
Total 1.965E-06 0.1396 

)i)i)\)\Ai\JiAAiliiiliiilJ\Ji iiiiiiiii\Jiiiiiliiiiiiiliiliili iiiiiliiiliiiiiiiiiliiiiiiiiiiil iiiliiiliiiiiliiiliiiliiiliiilil 
risk fract. risk fract. risk fract. risk fract. 

Jiiiiiiiiiiliiiiii iiilliiiiiii iiiiiiiiiiiliiiiii iiiiiiiiiiii iiiliiiliiiiiiiiii iiiiiiiiilii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
4.334E-23 0.0000 4.809E - 20 0.0000 1.051E-20 0.0000 8.040E·21 0.0000 
4. 061E-13 0.0000 7.155E -08 0.0051 5.299E-08 0.0038 3.292E-08 0.0023 
5.597E-13 0.0000 1.875E- 10 0.0000 3.083E-11 0.0000 2.037E-12 0. 0000 
1.621E-23 0.0000 2.404E-22 0.0000 3.951E-23 0.0000 1.044E-24 0.0000 
6.052E·18 0.0000 1.255E- 16 0.0000 1.674E-17 0.0000 2.716E-17 0.0000 
2.657E-11 0.0000 9.389E-06 0.6671 1.605E-06 0.1140 9.065E-07 0.0644 
IIIIIIIII iiiiii iiiiiiiii iiiill !li!l11 11 11l!li lllil iiii iiii ii 
2.754E-11 0.0000 9.461E-06 0.6722 1.658E-06 0.1178 9.394E·07 0. 0667 

risk fr act. 
iiiiiiiiiiiliiiiiiiiiiiiiiiiii 
6.283E-24 0.0000 
2.146E -09 0.0002 
1.447E-1 0 0.0000 
1.627E-22 0.0000 
2.926E -20 0 .0000 
4.911E -08 0.0035 
iiiii ii ii iiiiii 
5.140E-08 0.0037 
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0 

0 

Intrisk 100- F-26:12 08 & BCL Using Maximum Activities 
File 100-F-26-12_0B_BCL.RAD 

Excess Cancer Risks CNRS(i,p,t ) for Individual Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 3. 000E+01 years 

IJater Dependent Pathways 

\.later Fish Plant Meat 
Radio· i\Jli\Jliiiiiiiiiiiiiiiiiiiiilii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiAiliiiiiiJIJI iiiiiiiliiiiiiiiiiiillllililllll 
Nuclide risk tract. risk tract. risk tract. risk fr act. 
iiiiiiiiiiilil ililililiiiiiiiiii Jliiiiiiiiii iiiiiiiiJIJIJl)li\ Jliiiiiiiiii Jliiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiii\iiiiiiiiii iiiiiiililii 
C-14 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
Cs-137 O. OOOE+OO 0 .0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
H-3 1.028E· 13 0.0000 2.405E-16 0 .0000 3.999E·14 0.0000 3.424E·15 0. 0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiliii iiiiiiiil !i!iii iiiiiiiii ii I Ii I iiiiiiiii iiiiii ii!iiiiii iii!ii 
Total 1.028E··13 0.0000 2.405E·16 0.0000 3.999E· 14 0.0000 3.424E-15 0.0000 

** Sum of water independent ground, inhalation , plant, meat, milk, soil 
and water dependent water , fish , plant, meat, milk pathways 

Milk 
ililiiiiiiilililiiiiiiililililii 

risk tract. 
JliiiiiiAiliiiiii iiiiiiiiiiii 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
1.004E·14 0.0000 
0. OOOE+OO O. 0000 
i!il!!!II !i!i!i 
1 .004E· 14 0.0000 

All Pathways** 
iliii\ilililiiililiiiii\ilililii 

risk tract. 
JliiiiiliiJIJl)l)I JIJliliiiiii 
6 .669E·20 0.0000 
1.533E·06 0. 1089 
5. 194E-07 0.0369 
4.599E·22 0.0000 
1.567E·13 0 .0000 
1.202E·OS 0.8542 
if!ffffff !fi!f! 
1 .407E-05 1 . 0000 

Total Excess Cancer Risk CNRSI(i,p , t)*** for Initially Existent Radionuclides (i) and _Pathways (p) 
and Fraction of Total Risk at t= 3.000E+01 years 

\.later Independent Pathways ( I nha lat ion excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 

0 

Radio· JIJliiiiiiiiiiiiiiJIJliiJIJIJIJI 
Nuclide risk tract . 
iiJIJIJliiiiii iiiiiiiiiiiiiii\ii j\)1)1)1)1)1 
C-14 2.012E·25 0.0000 
Cs-137 1.374E·06 0.0976 
Eu-152 5 . 190E-07 0.0369 
H-3 0.000E+OO 0.0000 
Sr-90 7.282E·08 0.0052 
ii f ii If ii f iii i if if if Ii 
Total 1.965E·06 0.1396 

)l)l)IJIJliiiiiiJliiiiJIJl)li(i( iiiiiiJIJl)l)IJIJliiJIJl)l)l)l)I JIJliiJIJIJliiJIJliiiiJliiiiiiii iiiiiiiiiii\iiiiiiiiiiiiiii\ilii 
risk tract. risk tract . risk tract . risk tract . 

JliiiiiiiilOlilil Aili\Jliill JIJliiiillllilAil iiiiAiillii iiAlliiililllilll lliliiiliill iiiiililiiiliiilll iiiiiliiiiii 
4.334E·23 0 . 0000 O. OOOE+OO 0.0000 4.809E·20 0.0000 1.051E· 20 0 . 0000 
4.061E·13 0.0000 O.OOOE+OO 0.0000 7.155E·08 0.0051 5.299E · 08 0 . 0038 
5.597E·13 0.0000 O.OOOE+OO 0.0000 1.875E·10 0. 0000 3.083E· 11 0.0000 
6 . 052E·18 0.0000 O. OOOE+OO 0 .0000 1.255E-16 0.0000 1.674E-17 0.0000 
2.657E·11 0 .0000 O.OOOE+OO 0.0000 9 .389E·06 0.6671 1.605E·06 0.1140 
Iii i Ii If i ii I Iii iii iii ii I i I Iii i iii f iii f i iii iii iii i Iii ii iii iii 
2.754E·11 0.0000 O.OOOE+OO 0.0000 9.461E-06 0.6722 1.658E-06 0 . 1178 

JliiiiJliiiiJIJliiiiiiiiiliiiiii 
risk tract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
8.040E·21 0.0000 
3.292E·08 0.0023 
2.037E · 12 0.0000 
2.716E-17 0. 0000 
9.065E-07 0.0644 
ii Ii iii I I Ii Ii f I 
9.394E-07 0.0667 

Total Excess Cancer Risk CNRSI ( i,p,t)*** for Initially Existent Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+01 years 

\.later 
Radio· iiiiiiJliiiiiiiiiiililiiJIJl)l)I 
Nuclide risk tract . 
)l)IJIJliiiiii iiiiiiiiiiiiJIJl)I Jliiililiiii 
C-14 0 . 000E+OO 0. 0000 
Cs-137 O.OOOE+OO 0.0000 
Eu- 152 O.OOOE+OO 0.0000 
H-3 1.028E-13 0.0000 
Sr -90 O.OOOE+OO 0.0000 
If I I If f f If I! if ii 111! Ii 
Total 1.028E·13 0 .0000 

Fish 
JliiiiiiiiiiJIJl)l)l)l)l)l)l)li( 

risk tract. 
iiiiiiiiiiiiiiiiii iiiiiliiiiii 
O.ODOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OODE+DO 0.0000 
2.405E-16 0.0000 
O.OOOE+OO 0.0000 
Iii Iii Iii ii ff If 
2.405E-16 0.0000 

IJater Dependent Pathways 

Radon Plant 
JliiiiiiJIJIJliiiiiiJIJl)l)l)l)I iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

risk tract. risk fr act. 
iiiiiiiiiiiiililii Jliiiliiiiil iiAiliiiiiii\JIJI Jliiiiiliiii 
O.OOOE+DO 0.0000 O.OODE+DO 0.0000 
0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 3.999E-14 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
i I If ii I I I !11111 !lififllf fll!fl 
O.OOOE+OO 0.0000 3.999E·14 0.0000 

***CNRSl(i,p,t) includes contribution from decay daughter radionuclides 

Meat Milk 
iiiiiiiiiiiiiiiiiiiiiiiiiiJIJl)I iliiiiiiiiiiiliiiiiiiiiiiiiiiiii 

risk tract. ri sic tract. 
iiiiiiiiiliiiiiiii iiiiiiiiJlii iiiliiAilAiiJlii iiiiiiAiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 
0. OOOE+OO O. 0000 O. OOOE+OO 0.0000 
O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
3.424E· 15 0.0000 1.004E· 14 
O.OOOE+OO 0 .0000 O. OOOE+OO 
ii I I Ii 111 iiiiil iiiiiiiii 
3.424E·15 0.0000 1 .004E· 14 
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Soil 
iiiiiillililMiiiiiiiliiiiiiii 

risk tract. 
iiiiiiiiiiAiiiiii iiiiiiiiiiii 
6.283E-24 0.0000 
2.146E-09 0 .0002 
1.447E · 10 0.0000 
2.926E·20 0.0000 
4.911E·08 0.0035 
ffffifiii iiiiii 
5.140E · 08 0.0037 

All pathways 
JliiiiiliiiliiAAJIJliiiiiiiiii 

risk tract. 
iiiiiiiiiiiiiiJIJI iiiiiiiiiiii 
6.669E · 20 0.0000 
1 .533E·06 0.1089 
5.194E · 07 0. 0369 
1 .567E -13 0.0000 
1. 202E · 05 0.8542 
iiiiil!il i Ii Ii I 
1.407E· 05 1 . 0000 
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0 

0 

Intrisk 100-F - 26:12 OB & BCL Using Max imun Activ i ties 
File 100·F·26·12~0B_BCL.RAD 

Radio· 
Nuc l ide 
iiiiiiiiAiiA 
C·14 
Cs-137 
Eu· 152 
Gd-152 
H·3 
Sr-90 
iiilill 

Amount of Intake Quantiti es OINTC i ,p, t) for Individual Radionuclides (i) and Pathways (p) 
As pC i /yr at t= 1. OOOE+02 years 

Water Independent Pathways (Inhalat ion w/o radon) Water Dependent Pathways 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAliiiiiiiiiiiiiiiiiiliiiiAiiiiAiiiiiiiiiiiiiiAAiiiiiiiiiliiiiiiA .IIAMiiiiiiiiiiiiiiAJIAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii\iiiiii Tot al 
Inha lation Plant Meat Milk Soil Water Fish Plant Meat Milk Inges tion* 
iiiiiiiiAiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiAiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiAiiiiiiiiiiiiii iiiiAiiiliiiiiiiiii iiiiiiiiiiiiiiiiiiii iiAAiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 

O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 0 . 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
3.101E·04 1. 738E+01 1.287E+01 7.995E+OO 4.503E·01 0. 000E+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 3.870E+01 
1.060E·05 3.717E·02 6 . 109E·03 4.036E·04 1.540E·02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 5.908E·02 
6 .604E-17 2.314E·13 3.804E·14 1.005E·15 9.592E-14 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 3.664E·13 
1.865E ·30 5.350E·29 7.145E·30 1.158E·29 O.OOOE+OO 6.884E ·26 1.252E·28 2.083E· 26 1.785E·27 5.233E · 27 9.689E·26 
2.027E·03 8.523E+02 1.457E+02 8 . 229E+01 2.944E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 1.083E+03 

111 i Ii 11 ii i i Iii iii I I iii iii iii i ii Iii iii Ii Iii iii iii i iii ii i i Iii Ii I iii I I I I If Ii I Ii Ii I 111111 i 11 I I 1111 I Iii i iii ii i ii Ii 
* Sum of all ingestion pathways, i.e. water independent plant, meat , milk, soil 

and water-dependent water, fish, plant, meat, milk pathways 

Excess Cance r Risks CNRS(i,p , t) for Individual Radionuclides (i) and Pathways (pl 
and Fraction of Total Risk at t= 1.000E+02 years 

Wa ter Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Plant Meat Mi l k Soil 
Radio· iiiiAiiiiiiilAiiiiiiiiiiiiiiii 
Nuclide risk. fract . 
iiiiiiiiiiiiA iiiiiiiiiiiiiiAii iiiiiiiiiiii 
C·1 4 O.OOOE+OO 0 .0000 
Cs - 137 2.694E-07 0.1063 
Eu-1 52 1.359E-08 0.0054 
Gd-152 O.OOOE+OO 0.0000 
H-3 0 . 000E+OO 0.0000 
Sr-90 1.345E·08 0.0053 
11 i I If I Ii I Ii If Ii Ii I 11 i 
Total 2.965E·07 0.1170 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiliiiiiiAiiAiiAAA iiiliiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiliiiliiiiiiii 
ri s k. fract . risk fract. risk fract. risk fract . risk. fract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
7.967E-14 0 . 0000 1.404E·08 0.0055 1.040E·08 0.0041 6.457E -09 0.0025 4.210E - 10 0. 0002 
1.465E·14 0.0000 4.910E·12 0.0000 8 .071 E-1 3 0.0000 5.332E·14 0. 0000 3.789E·12 0 .0000 
1.808E·23 0.0000 2.680E - 22 0.0000 4.405E·23 0.0000 1.164E·24 0.0000 1.815E·22 0.0000 
O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0. 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
4.908E-12 0.0000 1.734E·06 0.6841 2.964E-07 0.1169 1.674E-07 0.0660 9 .071E · 09 0.0036 
iifflffii Ifill! liiilfiii iiiiii iiiii iiii i i i iii iiiiiiiii iiiiii iiiiiiiii iiiiii 
5.003E·12 0.0000 1.748E ·06 0.6897 3.068E·07 0.1210 1.739E·07 0.0686 9.496E·09 0.0037 
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ATTACHMENT 3 
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lntrisk 100-F-26:12 OB & BCL Using MaxilTUTl Activities 
File 100-F-26-12_0B_BCL.RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+02 years 

llater Dependent Pathways 

llater Fish Plant Meat 
Radio- AAAAiiAMili\Ailiiiiilil i\Ai\Ai\Aililili\AililAAA AAilAililiiiiilili\Ailili\A ilAilililililililliilililAAil 
Nucl ide risk fr act. risk f ract. risk fr act . risk fr act. 
AiiiiiiAAA iii\AiiilliiiAA iiiiiiiiiiii iiiiilAilAilAii iiiiAAAA AiiiiAAAAAA AAAAAA AAAAAAAAA ilililAiiA 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O. OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . 000E+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. 000E+OO 0.0000 O.OOOE+OO 0.0000 
I II i Ii I ifiiili!f iii!!! Ii I I II I I I II 11 I I iiii!liii iiiiii iiiiiilii iiiffi 
Total 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

** sum of water independent ground, inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

0 

Milk 
ililililililililililAAAililil 

risk fr act . 
illii\Aili\Aiiii iii\Ailiiil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
Iii II iii i ii!iii 
0.000E+OO 0.0000 

All Pathways** 
ilililili\AililiiiiAAAAAA 

risk fr act. 
iiiiililAilililA ilililili\il 
0.000E+OO 0.0000 
3 .008E-07 0.1186 
1.360E-08 0. 0054 
5.128E-22 0.0000 
O.OOOE+OO 0.0000 
2.220E-06 0.8760 
111111 I I I iiiiii 
2. 535E-06 1. 0000 

Total Excess Cancer Risk CNRSl(i,p,t )*** for Initially Existent Radionuclides Ci) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+02 years 

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

0 

Radio- ililililAilililililAAAAilil 
Nuclide risk fract. 
ilililAAAA ilililililililAA AilAAAA 
C-14 O. OOOE+OO 0 . 0000 
Cs-137 2 .694E-07 0.1063 
Eu-152 1.359E-08 0.0054 
H-3 O.OOOE+OO 0.0000 
Sr-90 1.345E-08 0.0053 
llifi!l lll!illil iillll 
Total 2.965E-07 0.1170 

i\Ailiiiiililiiililililiiiiiiii AiiAiiAiliiilililMilililil iii\AAililililililAAiUliiii ililAAilAilliililMAililil iiiii\Ai\Aiiiiiiiii\Ailiiiiil 

Radio-
Nuclide 
iiiiiiiiiiiii\ 
C-14 
Cs-137 
Eu- 152 
H-3 
Sr-90 
iiiiiii 
Total 

risk fract. 
Miiiiiiiiiliiil ilililiiilil 
O.OOOE+OO 0.0000 
7.967E-14 0.0000 
1.465E-14 0.0000 
O.OOOE+OO 0.0000 
4.908E-12 0.0000 
i I I 111 l I l ii Ii I l 
5.003E-12 0.0000 

risk fr act. 
ililililililililil iiiliiililil· 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
iillfflll 111111 
0.000E+OO 0.0000 

risk fract. 
ilililill\ilililil ilililililil 
O. OOOE+OO 0.0000 
1.404E·08 0.0055 
4.910E-12 0.0000 
O.OOOE+OO 0.0000 
1.734E-06 0.6841 
il!!iiifi Ifill! 
1. 748E-06 0.6897 

risk fract. 
ililiiilililililil AiiilAiiil 
O.OOOE+OO 0.0000 
1.040E-08 0.0041 
8.071E-13 0.0000 
0. OOOE+OO O. 0000 
2.964E·07 0.1169 
iii iii iii iii iii 
3.068E·07 0.1210 

risk fract. 
ilMl\ilAAililililliilM 
O.OOOE+OO 0.0000 
6.457E-09 0.0025 
5 .332E · 14 0.0000 
0. OOOE+OO O. 0000 
1.674E-07 0.0660 
iii ii !iii II ii Ii 
1. 739E -07 0. 0686 

Total Excess Cancer Risk CNRSI(i,p , t)*** for Initially Existent Radionuclides Ci) and Pathways (pl 
and Fraction of Total Risk at t= 1.000E+02 years 

llater Dependent Pathways 

llater Fish Radon Plant Meat Milk 
liAAAiiAi\i\i\i\i\i\i\ililil MilililAAAAililiiiiAAA iiiliiili\iliiililililiiiliii\il ililAAAiiiiiiiliiAAiiiiiiil illiiliiiiiiiiiiiiiiiiiiiiiiiiii illiiliiiii\illii\Ailliiiiii\i\ 

risk fr act. risk fr act. risk fr act. risk fract. risk fr act. risk fract. 
Aililiiiiiiiiilli ii.iiiliiiiil iiiiiiiiiiAAAA AAAAiii\ AAAliAAAilliiiiiiiAAA AAAAiiiiiilili liiiilililil iiililliiiiiiliiii Ailiiililli iliiiliiiliiililil ilililililil 
O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
O. OOOE+OO 0. 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0. 0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0. 0000 O.OOOE+OO 0 .0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 
iiiiiilli iiiiii iiiiiilii ii iii I iii!fllii iliiii iiiliiili iillll ffflffiif !!ii!i flfilflff llillf 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

***CNRSl(i,p,t) includes contribution from decay daughter radionuclides 
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Soil 
ilililililililililililililiiiiil 

risk fr act. 
ilAAiliiiliiAA ilililliilil 
O.OOOE+OO 0.0000 
4.210E·10 0. 0002 
3.789E·12 0.0000 
0. OOOE+OO O. 0000 
9.071E-09 0. 0036 
iii iii iii i Iii l I 
9.496E-09 0.0037 

All pathways 
Ai\Aiiiiiiiiiiiiililiiililiiii 

risk fract. 
ilMAilililililiiiliiililil 
O.OOOE+OO 0.0000 
3.008E·07 0.1186 
1.360E·08 0.0054 
O.OOOE+OO 0.0000 
2.220E-06 0.8760 
! ! f fl i 11 i iiiilf 
2.535E-06 1.0000 
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0 

0 

lntrisk 100-F-26:12 OB & BCL Using Maximum Activities 
File 100-F-26-12_0B_BCL . RAO 

Radio· 
Nuclide 
AAAAAAA 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
iiiiiii 

Amount of Intake Quantities OINTCi,p,t) for Individual Radionuclides (i) and Pathways Cpl 
As pCi/yr at t= 3.000E+02 years 

Yater Independent Pathways (Inhalation w/o radon) Yater Dependent Pathways 
iiiiiiiiAAAAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiiiiiiiiAAAAAAllllllAJIJiJiiiAJiAAAiiA iiiiiiiiiillAlllliiiiiiJiiiiiAAAAAAAAiiiiiiAAAiiiiAAiiAAAAAAAAAAAAAAAAAAAA Total 
Inhalation Plant Meat Milk Soil Yater Fish Plant Meat Milk Ingestion* 
AAAAAAAAAA iiiiiiiiiiiiiiiiiiii AAAAAAAAAA iiiiiiiiiiiiiiiiiill AAAAAAAiiiiJi AAAAAAAAAA AiliilliiAAAAA iiAiiiiiillllAAA MJiiiJiJiAAAA Ji)IJiJi.Jiiiiiiiiiii AAAAAAAAAA 

O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 
2.954E-06 1.656E-01 1.226E-01 7.617E-02 4.290E-03 O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 3.687E-01 
3.202E-10 1. 122E-06 1.844E-07 1.219E-08 4.650E -07 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.784E-06 
6.627E-17 2.323E-13 3 .818E-14 1.009E- 15 9.626E-14 O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 3.677E-13 
O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 
1.626E-05 6.836E+OO 1.168E+OO 6.600E-01 2.361E-02 O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0. 000E+OO 8.688E+OO 

!!iiiiii!i iiiiiiiii! iifiilifli iliiiiilii i!iilliiil lillllill! lllliil!II 11111111!1 lllllllill i!lliiiill iiiiiiiii! 
* Sum of all .ingestion pathways, i.e. water independent plant, meat, milk, soil 

and water-dependent water, fish, plant, meat, milk pathways 

Excess Cancer Risks CNRS(i,p , t) for Individual Radionuclides Ci) and Pathways (pl 
and Fraction of Total Risk at t= 3.000E+02 years 

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

AiiiiiiiiiiiiiiiiAJIJl)l)l)l)I Radio- AAAAAiiiiiiiiiiiiiillJIJIJI 
Nuclide risk tract. 
iiiiJIJIJiiill JiJliiiiJiJiiiJiJi JliiiiAJIA 
C-14 O.OOOE+OO 0.0000 
Cs-137 2.567E-09 0.1242 
Eu-152 4.103E-13 0.0000 
Gd-152 O.OOOE+OO 0.0000 
H-3 O. OOOE+OO 0.0000 
Sr-90 1.079E-10 0. 0052 
lilllll il!IIIIII !!fill 
Total 2.675E -09 0.1294 

Miilliiiiiiiii\i\Aiiiiiiiiii iiiiiiiiiiiiWiiiAAJiiiiiA JiiiAiiJIAJiAJIJiJillAiml JiAJIAJiMJIJIAJIJIAJIJIJI 
risk tract . 

)l)IJi)l)l)l)IJiJi )1)1)1)1)1)1 

0. OOOE+OO O. 0000 
7.590E-16 0.0000 
4.424E-19 0 .0000 
1.809E-23 0.0000 
O.OOOE+OO 0.0000 
3.936E-14 0.0000 
1!1111!!1 !!!Iii 
4.012E-14 0.0000 

risk tract. 
)l)l)l)l)l)IJi)l)I )l)l)l)lji)I 
O. OOOE+OO 0.0000 
1.337E-10 0.0065 
1.482E-16 0.0000 
2.682E-22 0. 0000 
O.OOOE+OO 0.0000 
1.391E-08 0 .6727 
ii Ii iii 11 ii! I Ii 
1.404E-08 0.6792 

risk tract. 
iiiiiiiiiiiiiiiiii iiiiiiiillii 
0.000E+OO 0.0000 
9 .904E -11 0.0048 
2.437E-17 0.0000 
4.409E-23 0.0000 
O.OOOE+OO 0.0000 
2.377E -09 0.1150 

risk tract. 
AAAAAAAAA AAAAAii 
0. OOOE+OO O. 0000 
6.151E-11 0.0030 
1.610E·18 0.0000 
1.165E- 24 0 .0000 
O.OOOE+OO 0.0000 
1.34~E-09 0.0649 

risk fract. 

iiiiiiiii iiiiii iiiiiiiii iiiiii 
2.476E-09 0.1198 1.404E -09 0.0679 

AAiiiiAJIAiiii iiiiiiAiiii 
0. OOOE+OO O. 0000 
4.011E-12 0.0002 
1.144E-16 0.0000 
1.816E-22 0.0000 
O.OOOE+OO 0.0000 
7. 275E - 11 0 .0035 
111111111 iii!!! 
7.676E-11 0.0037 
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0 

0 

lntrisk 100-F-26:12 OB & BCL Using Maximum Activit ies 
File 100-F-26-12_0B_BCL . RAD 

Excess Cancer Risks CNRS(i,p,t ) for Individual Radionuclides Ci) and Pa thways (p) 
and Fraction of Total Risk at t= 3 . 000E+02 years 

\later Dependent Pathways 

\later Fish Plant Meat 
Radio- AAAllllllllllllJl)IJIJl)l)l)I )1)1)1)1)1)1)1)1)1)1)1)1)1)1)1)1 )1)1)1)1)1)1)1)1)\)l)IJIJliiiiii iiAi\AiiiiiiJliiAiiililAiiii 
Nuclide risk fr act. risk fr act . risk fract. risk fr act. 
)l)l)l)l)l)lii iilliiiiiillllllJI AAiiiiiiii iliiAAAAAAA AAAAAJI AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA 
C-14 o_oooE+Oo 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
Cs-137 O.OODE+OD 0.000D O.DDOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iii iii i ! ! ! Iii Ii! iiii ii i!iiiiiii iiiiil iiiiiiil! ii iii! iii!!iiii ! ! ! ! !! 
Total O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
iiJIJliil\AiiAiiilAAiiiiiiii 

risk fract. 
iiiiiiAiiiiAiiii AAAAAA 
O.OOOE+OO 0. 0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0 .0000 
i ! i ! 11 ! ! ! Ii!!!! 
O.OOOE+OO 0.0000 

All Pathways** 
iiiiAAiiiiiiAAAAAAAAil 

risk fr act . 
iiMiiiiiiAAA Aiiiiiiiiii 
0. OOOE+OO 0.0000 
2.865E-09 0. 1386 
4.105E-13 0. 0000 
5.132E-22 0.0000 
O.OOOE+OO 0.0000 
1. 781E-08 0.8614 
!ii!!!!!! Ii!!!! 
2.067E -08 1.0000 

Total Excess Cancer Risk CNRSl(i,p,t)*** for Initially Existent Radionuclides Ci) and Pathways Cpl 
and Fract ion of Total .Risk at t= 3.000E+02 years 

llater Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio- iiiiiiiiJIJIAiilliilllllllliill 
Nuclide risk fract. 
ii)l)l)l)l)l)I )1)1)1)1)1)1)1)1)1 )1)1)1)()1)1 

iiAiiAAAAAilAiiMiiJlil iiMiiiiiiiiiiJIJIJIJl)IJIJlii iiiiiiiillii)IJl)l)l)l)l)l)l)lii iilliiAAiiiiiiiilliiiiiiiillii JliiiiiiiiiiiilllliiAAAAAA iiiiiiiiiiiiiiiiiiAiiiiiiiiM 

C-14 O. OOOE+OO 0.0000 
Cs-137 2.567E-09 0.1242 
eu-152 4.103E-13 0 .0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 1.079E-10 0.0052 
!iiiii! i!!!!!lff !f!iff 
Total 2.675E-09 0.1294 

r isk fr act. 
iillllllilllllllii llllllllllii 
O.OOOE+OO 0.0000 
7.590E-16 0.0000 
4.424E-19 0.0000 
O.OOOE+OO 0.0000 
3.936E - 14 0.0000 
11 iii I I Ii Iii iii 
4.012E-14 0.0000 

risk fr act. 
)1)1)1)1)\)liiii)I )l)l)IJl)lil 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
ii iii ii Ii Iii iii 
0. OOOE+OO O. 0000 

risk fract. 
)l)l)IJli\)1)1)1)1 )1)1)1/iilil 

O.OOOE+OO 0.0000 
1.337E-10 0.0065 
1.482E-16 0.0000 
O.OOOE+OO 0.0000 
1.391E-08 0 .6727 
iii!liiii ii!iii 
1.404E-08 0.6792 

risk fract. 
)1)1)1)\/iil)l)l)I )1)1)1)1)1)1 

O.OOOE+OO 0.0000 
9.904E-11 0.0048 
2.437E-17 0 .0000 
O.OOOE+OO 0.0000 
2 .377E-09 0.1150 
iii ii I! Ii ii !l I! 
2.476E-09 0.1198 

risk fr act. 
)1)1)1)1)1)1)1)1)1)1)1)1)1)1)1 
O.OOOE+OO 0.0000 
6.151E-11 0.0030 
1.610E-18 0.0000 
O.OOOE+OO 0.0000 
1.343E-09 0. 0649 
i!!!fff!! ff!!!! 
1.404E-09 0.0679 

risk fract. 
)1)1)\ji)l)l)l)\)lili\Ai\)I)\ 
0. OOOE+OO O. 0000 
4 .011E-12 0. 0002 
1.144E-16 0 .. 0000 
0. OOOE+OO O. 0000 
7 . 275E-11 0.0035 
i ! I! Iii !i i Ii Iii 
7.676E-11 0.0037 

Total Excess Cancer Risk CNRS!Ci,p,t)*** for Initially Existent Radi onuc l ides (i) and Pathways (p) 
and Fraction of Total Risk at t= 3.000E+02 years 

\later Dependent Pathways 

\later Fish Radon Plant Meat Milk All pathways 
Radio- lliliiilillllliliiilJliilliillil )1)1)1)1)1)1/iil)l)\)l)l)\)li\A i\A)\)l)IAJl)\)1)1)1)1)1)1)1)1 Jl)l)l)l)\Ai\)IJl)liiiiii)l)lii iilliiiiiiiiiiiiiiiiiiiiiiiiAii iiJIJIJIJIJIJIJIJIAAAAAAJI )l)IJIJIAiiAJIJl)lii)l)l)l)l)I 
Nuclide risk fract. r isk fract. risk fr act. risk fract. risk fract. risk fr ac t. risk fract. 
)l)l)lji)l)\ii JlllAAilAAAA JlllllllllA llJIAJIAllll JIJI AAll ll llJI ii)lii)l)l)l)l)l)I JIJl)l)liiii iiiiiiAiiiiiiiiA iillllililii iiiiilllililiiiiii iiiliiiiilil JlilJliiiilliiAJI )1)1)1)1)1)1 iiiiiiJIJliiJliilliiiiJIAAil 
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . OOOE+OO O. 0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.865E-09 0.1386 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 .000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 4 . 105E-13 0.0000 
H-3 O.OOOE+OO 0 .0000 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 .0000 
Sr-90 O.OOOE+OO 0. 0000 0. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 781E-08 0.8614 
illli!f ll!!liiii I if iii ilii iii ii illiil 11 iii!! I I 1!1111 llllillll 1!!!11 iillllili !!iii! iiiiiiiii ifl!ii iiifi!lil 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 2.067E-08 1.0000 

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides 
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Attachment to Waste Site Reclassification Form 2007-034 Rev.0 

ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 20 

0 

0 

Intrisk 100-F-26:12 OB & BCL Using Maximum Activities 
File 100·F·26·12_0B_BCL.RAD 

Amount of Intake Quantities Q[NT(i,p,t) for tndiv idual Radionuclides Ci) and Pathways (p) 
As pCi/yr at t= 1.000E+03 years 

Water tndependent Pathways (tnhalation w/o radon) Water Dependent Pa t hways 
Radio· AliAAiiliAi\iiililiiiilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiiiiAAiiiiiiiiiiiiiiiiiiiiiiAiiii iiiiiiiiiiAAiiAAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiiiiiAiiiiiiiiiiiiAAAiiAiii\Aiiiiiiiiii Total 
Nuc l ide Inha lation Plant Meat Milk Soil Water Fish Plant Meat Milk tngestion* 
iiiilliiiiiiA iiiiiiiiiiiiiiiiiii\ AAAAlliiiO.iiii AAAAAAAiillii iiiilliiiiiiiiAAA iiiiiiiiAAAAiiii iiiiiiiiiiiiiiiii\ii iiAAiiiiiiiiiiiiA iiiiiiiiiiiiiiiiiiii iiAiiAiiiiiiiiiiA iiiiiiiiiiiiiiiiiiii iiiiAAAAAAilii 
C-14 O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
Cs-137 2.493E·13 1.397E-08 1.035E-08 6.428E·09 3.620E· 10 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 3. 111E·08 
Eu-152 4.841E - 26 1.696E·22 2.789E·23 1.842E·24 7.031E·23 O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 2.697E·22 
Gd- 152 6.582E-17 2.307E- 13 3 . 791E-14 1.002E·15 9.559E·14 0.000E+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 3.652E · 13 
H-3 O.OOOE+OO 0. 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 
Sr-90 7.511E-13 3 . 158E-07 5.397E·08 3.049E·08 1.091E·09 O.OOOE+OO O.OOOE+OO O. OOOE+OO 0. 000E+OO O.OOOE+OO 4.013E-07 
llfffif iiiiififff iflllll!lf fflfflffff fffflfillf flfilllfff f f fiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii ifiiffffff 
* Sum of all ingestion pathways, i.e. water independent plant, meat , milk, soil 

and water-dependent water, fish, plant, meat, milk pathway~ 

Excess Cancer Risks CNRS(i,p,t) for tndividual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 1 . OOOE+03 years 

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

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii. Radio · iiiiiiAiiiiAAAAAAiiiiAA 
Nuclide risk fract. 
iiiiiiiiiiiiii Aiiiiiiiiiiiiiiii iiiiiiiiiiii 
C-14 O.OOOE+OO 0.0000 
Cs-137 2. 166E-16 0.2035 
Eu-152 3 .932E · 29 0.0000 
Gd-152 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr -90 4.983E·18 0.0047 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiA WiAiiiiiiliAiliiiiiiAiiA iiiiAAiiiiiiiiAiiiiiiAiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
risk fract. risk fract. risk fract. risk fract. 

iiiillAiiAAiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii AAiiiiAii iiiiiiiiiiiiii.Aii. Aii.i\Ai\A iiiiiiii.iiiii\Aii iiiiiiii.Aii. 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
6.405E - 23 0.0000 1.128E·17 0.0106 8.358E · 18 0.0079 5. 191E-18 0.0049 
O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 
1.796E-23 0 .0000 2.664E·22 0. 0000 4.378E·23 0.0000 1.157E·24 0.0000 
O. OOOE+OO 0.0000 0.000E+OO 0. 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
1.818E-21 0.0000 6.425E·16 0.6036 1.098E·16 0.1032 6 .203E · 17 0.0583 

risk fract. 

iiiiiii iiiiiiiii iiiiii rr1111111 liiiii iiiiiiiii iiiiif iiiiiiiii fiffff !if!ff!if l!fifi 
Total 2.216E-16 0.2082 1.900E·21 0,0000 6. 538E·16 0.6142 1.182E·16 0.1110 6.722E·17 0.0631 

Aiiii.iiiiiiAilii iiiiiiiiiiii 
0 . OOOE +00 0 . 0000 
3.3B5E · 19 0.0003 
0. OOOE+OO O. 0000 
1.803E·22 0.0000 
O.OOOE+OO 0.0000 
3.361E- 18 0.0032 
if ff 111 ff If I i i i 
3.699E·18 0.0035 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 3 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 21 
lntrisk 100-F-26:12 08 & BCL Using Max imum Activities 
File 100-F-26-12_08_BCL.RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+03 years 

Water 
Radio- AAAAAAAiiiiAAAAiiiiii 
Nuclide risk fract. 
iiiiAiiAiiA AAAAAiiAAA iiiiAAiiii 
C-14 D.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 
Eu-152 O.OOOE+OO 0.0000 
Gd-152 O.OOOE+OO 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr- 90 O.OOOE+OO 0.0000 
! ! ! i ! !I iii iii iii iii iii 
Total O.OOOE+OO 0.0000 

Fi sh 
iiAAAAiiiiAAAAAAAAil 

risk fr act. 
iiiiiiAAiiiiiiii iiiiiiAAil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
i ! I !Ii I I! ! Ii I! I 
O.OOOE+OO 0.0000 

Water Dependent Pathways 

Plant Meat 
iiAiii\iiiiiiiiiiiiiiiiiU.iiii iiiiiiiiiii\iiiiiiiiiiiiiiiiiiii 

risk fr act . risk fract. 
iiiiiiiiiiiiiiAii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0.000E+OO 0 .0000 O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 
0.000E+OO 0. 0000 O.OOOE+OO 0.0000 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 
!!i!i ! i!! iiiiii iiiiiiiii iii iii 
0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, meat, milk pathways 

0 

Milk 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

risk fract. 
iiiiiiiiii.iiiiiiii iiiiiiiiiiii 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
iiiiiiiii iii ii! 
O.OOOE+OO 0.0000 

All Pathways** 
iii\iiiiiiiiiiiiiiiiAiiAi'.i\ii 

risk fr act. 
iiiiiiiiiiiiiiii.ii iiiiiiiiiiii 
O. OOOE+OO 0.0000 
2.41BE-16 0.2272 
3.932E -29 0.0000 
5. 096E-22 0.0000 
O.OOOE+OO 0.0000 
8.227E- 16 0. 7728 
1111111[[ !i ! iii 
1.064E-15 1.0000 

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t = 1.000E+03 years 

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

0 

Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide risk fract. 
iiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiAA 
C-14 O.OOOE+OO 0.0000 
Cs-137 2 .166E-16 0. 2035 
Eu-152 3.932E-29 0.0000 
H-3 O.OOOE+OO 0.0000 
Sr-90 4 .983E -18 0.0047 
!Iii!!! !!!iii!!! !!!!i! 
Total 2.216E-16 0.2082 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiiiiiiiiiiiiliiii iiiiAiiiiiiiiiiiiiiiiiiAAiiii AiiiiiiiiAiiiiAiiiiiiiiiiiiii 
risk fract. 

iiiiiiiiiiiiiiiiii AAiiiiiiii 
O.OOOE+OO 0.0000 
6.405E-23 0.0000 
1 .796E- 23 0 . 0000 
O. OOOE+OO 0.0000 
1.818E-21 0 .0000 
iii!!iii! !!Ill! 
1.900E- 21 0.0000 

risk fract. 
iiiiiiiiiiAAAii iiiiiiiiAii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
ilillllll illill 
0. OOOE+OO O. 0000 

risk fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
1.128E-17 0.0106 
2 .664E-22 0. 0000 
O.OOOE+OO 0.0000 
6.425E-16 0.6036 
I! ill! ii! ! ! ! ! ! ! 
6.538E-16 0.6142 

risk fract. 
iliiiliiiiiiiiiiii iiiiAiiAii 
O.OOOE+OO 0.0000 
8.358E - 18 0.0079 
4 .378E- 23 0. 0000 
O.OOOE+OO 0.0000 
1.098E-16 0. 1032 
iii! ii! ii iii iii 
1. 182E-16 0.1110 

risk fract . 
AiiiiAAAAilil iliiAAAil 
O.OOOE+OO 0.0000 
5.191E -18 0.0049 
1.157E-24 0.0000 
O. OOOE+OO 0 .0000 
6.203E-17 0.0583 
iiiiiiiii iiiiii 
6.722E-17 0.0631 

Total Excess Cancer Risk CNRS l(i ,p,t )*** for Initially Exi s tent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t = 1.000E+03 years 

Water Dependent Pathways 

Rev. 0 

Soil 
iiiiiiiiiiiiiiii.Aiiiiiiii.Aiiii 

risk fr act. 
iiMiiiliiiiAiliiiiiiiiiiii 
O.OOOE+OO 0.0000 
3.385E-19 0 .0003 
1.803E-22 0.0000 
0. OOOE+OO O. 0000 
3.361E - 18 0.0032 
iii!i!iii iiliil 
3.699E-18 0.0035 

Water Fish Radon Plant Meat Milk All pathways 
Radio- iiiiAiiiiAiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiAiiiiiiiiiiililiiilA iiAiiAiiAiiiiiiiiiiiiiiiiiiA iiiiiliiilAiiiliiiiiiiiiiiiiiii iiAAAAAiiiiiiiliiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiii.Aiiii 
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract . risk fract . 
iiiiAiiiiiiii iiiiiiiiiiiiiiiiii iiiiAiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiii'IA iiiiiiiiiiii 
c-14 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 
Cs - 137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.418E-16 0.2272 
Eu-152 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 O. OOOE+OO 0.0000 5. 096E -22 0.0000 
H-3 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

sr -90 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.227E-16 0.7728 
iiffiii iiiiifiii iiiiii iiiiiiiii i f iiii l lll IIIII 111111 f iffjjjfj i i i f ii fjjffi f ii f ifiii iiiiiiifi ffiiii lff11ftii fii i ii 
Total O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.064E- 15 1 .0000 

***CNRSl(i,p,t) includes contribution from decay daughter radionuclides 

RSVP for the 100-F-26: 12, 1. 8-m (72-in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/ 2007 08:15 Page 
Concent 100-F-26: 12 OB & BCL Using Max imum Acti vit ies 
File 100-F - 26-12_DB_BCL.RAD 

Tab l e of Contents 
AAAAAAAAAAAAAAAAA 

Part IV: Concentration of Radionuclides 
I I I I I I I I I I I I I I I I I I!!!!! !I!! ! !!!!!!!! I !! 

Concentration of radionuclides i n d i ff e rent media 
Time= O.OOOE+OO . •.•.• . ••• . ••••• • . • •• . .• •.. ... . . .. _. 2 
Time= 1 .ODOE+OO . . . . . . . . . . . • • • . • • • . • . . • • • . . • . . . • . • • . 3 
Time= 3.000E+OO . . • . . • • . • . • • . • • • • • . • • . • • • . . • • . . • • • • . 4 
Time= 9.400E+OO . • . . • . . . • . . • . • • • . . . . . . . •. . . . . . . . . . • . 5 
Time= 1.100E+01 • • . • • . • • • • • • • • • • • . • • • . • •• . • • . . • . . . • . 6 
Time= 3. 000E+01 . • . • • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . 7 
Ti me= 1. OOOE+02 . . . . . • . . . • . • • . . . • . • • . . • . • . . • • . . • . . • . 8 
Time= 3 . 000E+02 . . • • • • • • • • • • . • . . . . . • . • . . • . . • . . . . . . • . 9 
Time= 1.000E+03 . . . . . . . . . . • • . . . . . . . . . . • . • . • • . . • . . . . . 10 

RSVP for the J00-F-26:12, 1.8-m (72- in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 T« Limit = 180 days 11/12/2007 08:15 Page 2 
Concent : 100- F-26:12 08 & BCL Using Maximum Activ i ties 
File : 100-F-26-12_0B_BCL.RAD 

Concentration of radionuclides in environmental media 
at t = O.OOOE+OO years 

Radio­
Nucljde 
Ailililililil 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
ii iii!! 

Contaminat- Surface Air Par- Yell Surface 
ted Zone Soil* ticulate Yater Yater 

ilililiiililililiiii ililAiliiilAililil ilililAilAilililil Ailiiiiilililililil ilililililililililil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iliiiiililiiilililil ilili\i\iiiiiliiiiil iiiii\i\ilililiiiiil iiiiiiiiiliiiliiilil ililiiilililiiiiilil 
5.100E+OO 5.100E+OO 6.385E-05 O.OOOE+OO O. OOOE+OO 
7.900E-02 7 .900E-02 9.890E-07 O. OOOE+OO O.OOOE+OO 
4.BOOE-02 4 .BOOE-02 6.009E -07 O.OOOE+OO O.OOOE+OO 
O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 
5.830E+01 5.830E+01 7 . 298E-04 O. OOOE+OO O.OOOE+OO 
5 .630E-01 5.630E-01 7 . 048E-06 0 . 000E+OO O.OOOE+OO 
liilill!li lliii!iiii iiiiilliii iiiiiiiiii iiiiiiii!! 

*The Surface Soil is the top layer of soil within the user specified mi xi ng zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters , 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of H-3 in soil moisture= 4.815E+02 pCi/ml 
Concentration of gaseous H-3 in a i r 8.886E+01 pCi/m**3 
Concentrat ion of gaseous C-14 in air = 2.469E+01 pCi/m**3 

Rad io­
Nuclide 
ilililiiiiilil 
C-14 
Cs-137 
Eu-152 
Gd- 152 
H-3 
Sr-90 
i Ii! II I 

Concentration of radionuclides in foodstuff media 
at t = 0. OOOE+OO years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Yater Vegetable Vegetable Meat Milk 

iliiililMiliiiiil ililiiililililililil ilililililililililil ililiiiiilililililil ilililililililililil ilililililililililil ilililililililililil ilililililililililil ilililililililililil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pC i/kg pCi/kg 

iliiilililililililil ilililililililililil ilililiiilililililil iliiiliiiliiiiiiilil ilililiiiiiliiiiiiil iiiiiiiiiiilililiiil iiiiiiiiilililililii iliiiiiiiiiliiililil ililililililiiiliiii 
O. OOOE+OO 5.513E+04 1.240E+04 4 .659E+04 2.095E+04 3.308E+04 9 . 648E+03 0 . 000E+OO O.OOOE+OO 
O.OOOE+OO 3.160E+OO 3 . 160E+OO 3.160E+OO 3.160E+OO 7.632E+OO 1.707E+OO O.OOOE+OO 0.000E+OO 
O.OOOE+OO 1. ZOOE-01 1.202E-01 1.202E-01 1.202E-01 6 .434E -02 1.530E-03 O.OOOE+OO O.OOOE+OO 
0. 000E+OO O.OOOE+OO O. OOOE+OO 0. 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 3.848E+05 3.848E+05 3.848E+05 3.848E+05 1.505E+05 9. 140E+04 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 1.689E+02 1.689E+02 1.689E+02 1.689E+02 9.413E+01 1.914E+01 O.OOOE+OO O.OOOE+OO 

! Ii! iii II i iii iii ii Ii i Iii iii iii iii ii iii! i iii iii Iii i ii Iii i I Ii I iii iii iii i i ii iii iii i iii iii iii i 
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters , 
i.e . using parameters appearing in the input screen when the pathways are active. 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 3 
Concent : 100-F-26:12 OB & BCL Using MaximlJTl Activities 
File : 100-F-26-12_0B_BCL . RAD 

Concentration of radionuclides in environmental media 
at t = 1. OOOE+OO years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil* ti cul ate Water Water 

Radio- iiiiiiiliiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
Nuclide pCi/g pCi/g ~Ci/m~~3 pC~/L pCi/~ . 
iiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
C-14 1.718E+OO 1. 718E+OO 2.150E-05 O. OOOE+OO O.OOOE+OO 
Cs-137 7.718E-02 7.718E-02 9.662E-07 O.OOOE+OO O.OOOE+OO 
Eu-152 4.557E-02 4.557E-02 5 . 704E-07 O.OOOE+OO O. OOOE+OO 
Gd-152 8.381E-17 8.381E·17 1.049E-21 O.OOOE+OO O.OOOE+OO 
H-3 2.596E+01 2.596E+01 3.250E-04 O.OOOE+OO O.OOOE+OO 
Sr-90 5.496E-01 5.496E-01 6.880E-06 O.OOOE+OO O.OOOE+OO 
iii i II I illillilli iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of H-3 in soil moisture 2.144E+02 pCi/ml 
Concentration of gaseous H-3 in air 3.958E+01 pCi/m**3 
Concentration of gaseous C-14 in air = 8.316E+OO pCi/m**3 

Concentration of radionuclides in foodstuff media 
at t = 1 . OOOE+OO years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk 
Water Vegetable Vegetable Meat Milk 

Radio- iiiiiiiiiiiiiiiiiiil iiiiiiiiiiAiiiiliii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L 
iiiiiiiiiliiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiAil iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
C-14 O.OOOE+OO 1.936E+04 4.191E+03 1.905E+04 8.093E+03 1.352E+04 3.726E+03 
Cs-137 O.OOOE+OO 3 . 087E+OO 3.088E+OO 3.092E+OO 3.088E+OO 7.457E+OO 1.667E+OO 
Eu-152 O.OOOE+OO 1.139E-01 1.141E·01 1.144E-01 1. 141E -01 6.108E-02 1.453E-03 
Gd-152 O.OOOE+OO 2.096E-16 2.098E-16 1.986E-16 2.093E-16 1.123E-16 1.073E-18 
H-3 O.OOOE+OO 1. 764E+05 1. 717E+05 1.966E+05 1.885E+05 7 .662E+04 4.475E+04 
Sr-90 O. OOOE+OO 1.649E+02 1.649E+02 1.651E+02 1.649E+02 9. 190E+01 1.869E+01 
i!illii Iii 11 i l!!i iiiiilllll iliiilllli lliiiiiill i 11 iii ii Ii iiiiiiiiii iiiiiiiiii 

Fish Crustacea 

iiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiii 
pCi/kg pCi/kg 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
O.OOOE+OO O. OOOE+OO 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
0.000E+OO 0.000E+OO 
O.OOOE+OO 0.000E+OO 
iiiiiiiiii iiiiiiiiii 

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated us ing the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active . 

Rev. 0 
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Attachment to Waste Site Reclass ification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 · T« Limit= 180 days 11/12/2007 08:15 Page 4 
Concent: 100-F-26:12 OB & BCL Using Maximum Activities 
File : 100-F-26-12_0B_BCL.RAD 

Concentration of radionuclides in environmental media 
at t = 3.000E+OO years 

Contaminat - Surface Air Par- Well Surface 
ted Zone Soil* ticulate Water Water 

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA liAAAAAAAAA 
C-14 1.947E-01 1. 947E-01 2.437E-06 O.OOOE+OO O.OOOE+OO 
Cs-137 7.367E-02 7.367E-02 9.223E-07 O.OOOE+OO O.OOOE+OO 
Eu-152 4. 106E-02 4.106E-02 5.140E -07 O.OOOE+OO O.OOOE+OO 
Gd- 152 2.389E-16 2.389E-16 2.991E-21 O.OOOE+OO O.OOOE+OO 
H-3 5. 146E+OO 5.146E+OO 6.442E -05 O.OOOE+OO O.OOOE+OO 
Sr-90 5.237E -01 5.237E-01 6.556E -06 O.OOOE+OO O.OOOE+OO 
I I I I I I I iii iii iii i if iii f iii f ii!! i ! ii ff iii iii iii i ! if if if f if 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurr ing in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of H-3 in soil moisture= 4.251E+01 pCi/ml 
Concentration of gaseous H-3 in air 7.844E+OO pCi/m**3 
Concentration of gaseous C-14 in air = 9.425E-01 pCi/m**3 

Radio­
Nuclide 
AiiAAAAA 
C-14 
Cs -137 
Eu-152 
Gd-152 
H-3 
Sr-90 
f!ll!I! 

Concentration of radionucl ides in foodstuff media 
at t = 3.000E+OO years* 

Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable Meat 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/L pCi/kg pCi/kg pCi/kg 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
O.OODE+OO 2.194E+03 4.749E+02 2.159E+03 
O.OOOE+OO 2.947E+OO 2.947E+OO 2.951E+OO 
O.OOOE+OO 1.027E-01 1.028E -01 1.031E-01 
O.OOOE+OO 5.974E-16 5.980E-16 5.880E-16 
O.OOOE+OO 3.497E+04 3.404E+04 3.896E+04 
O.OOOE+OO 1.571E+02 1.571E+02 1.573E+02 

I l Ii l I I I ii ! 11 l l if iii I! i ! ! ! I l 11 ii Iii iii ii 

Fodder Meat Milk Ffsh Crustacea 
Milk 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
9.172E+02 1.533E+03 4.223E+02 O.OOOE+OO O.OOOE+OO 
2.947E+OO 7.118E+OO 1.591 E+OO O.OOOE+OO O.OOOE+OO 
1.028E-01 5.504E - 02 1.309E-03 O. OOOE+OO O.OOOE+OO 
5.976E-16 3.202E-16 3.051E-18 O.OOOE+OO O.OOOE+OO 
3.736E+04 1.519E+04 8.870E+03 O.OOOE+OO O.OOOE+OO 
1.571 E+02 8.757E+01 1.781E+01 O.OOOE+OO O.OOOE+OO 

iii iii iii i ii i iii if f i ii ff iii iii iii iii iii i iii i ii i I i I 
*Concentrations are at consumption time and include rad ioac tive decay and ingrowth during storage time. 

For livestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are act ive. 

RSVP for the JOO-F-26: 12, 1.8-m (72-in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 5 
Concent 100-F-26:12 OB & BCL Using Maximum Activities 
File : 100-F-26- 12_0B_BCL-RAD 

Concentration of radionuclides in environmental media 
at t = 9_4QOE+OO years 

Contaminat- Surface Air Par- Well Sur face 
ted Zone Soil* ticulate Water Water 

Rad i o- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
Nuclide pCi/g pC i/g pCi/m**3 pCi/L pCi/L 
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
C- 14 1,815E-04 1.815E-04 2-273E-09 O. OOOE+OO O. OOOE+OO 
Cs-137 6_ 348E-02 6.348E- 02 7_947E -07 O,OOOE+OO O.OOOE+OO 
Eu- 152 2.943E-02 2.943E-02 3 .684E-07 O.OOOE+OO Q_QQOE+OO 
.Gd-152 6 .394E-16 6.394E-16 8 .004E-21 O.OOOE+OO O.OOOE+OO 
H-3 2.882E -02 2_882E-02 3_607E-07 1_439E+04 1-832E+03 
Sr-90 4.488E-01 4_488E -01 5.618E-06 O.OOOE+OO O. OOOE+OO 
iiiiiii iiiiiiiiii iiiiiiliii iiiiiiiiii iiiiiiliii iiiiiiiiii 
*The Surface Soil is the top layer of soil within the use r specified mixing zone/depth . 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i_e . using parameters appearing in the input screen when the pathways are active_ 

Concentration of H-3 in soil moisture 2.380E-01 pCi/ml 
Concentration of gaseous H-3 i n air 4.392E-02 pCi/m**3 
Concentration of gaseous C-14 in air 8.789E-04 pCi/m**3 

Radio­
Nuclide 
AAAAAAA 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
iill!!i 

Concentration of radionuclides in foodstuff media 
at t = 9 . 400E+OO years* 

Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable Meat 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/L pCi/kg pCi/kg pCi/kg 

AAAAAAAAAA AAAAAAAAAA AiiAiW.AiiAA iiAAAAAAAAA 
O.OOOE+OO 2.047E+OO 4.429E - 01 2 . 014E+OO 
O. OOOE+OO 2.539E+OO 2. 539E+OO 2.543E+OO 
O.OOOE+OO 7.360E-02 7.367E-02 7.389E-02 
O.OOOE+OO 1.599E-15 1.601E-15 1.594E-15 
1.437E+04 5 .303E+04 7.946E+04 2.282E+04 

. 0. 000E+OO 1.346E+02 1.346E+02 1.348E+02 
iiiiii!iil !lilliiiii liiiililli iiiiii!iii 

Fodder 
Milk 

Meat Milk Fi sh Crustacea 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
8. 556E-01 1.430E+OO 3.939E-01 O.OOOE+OO O.OOOE+OO 
2.540E+OO 6.133E+OO 1. 371E+OO O. OOOE+OO O.OOOE+OO 
7.369E-02 3.945E-02 9.384E-04 O.OOOE+OO o.oooe+OO 
1.600E-15 8.571E-16 8.157E-18 O.OOOE+OO O.OOOE+OO 
2.367E+04 1.287E+04 1.551E+04 1.810E+03 1.810E+03 
1.346E+02 7.504E+01 1.526E+01 0.000E+OO O.OOOE+OO 
iii iii iii i iii iii iii i iii iii iii i iii ii iii ii iii iii iii i 

*Concentrations are at consunption time and include radioactive decay and ingrowth during storage time . 
For livestock fodder, consunption time is t minus meat or milk s torage time. 

Concentrations in the media occur ring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

RSVP for the 100-F-26: I 2, I .8-m (72-in.) Main Process Sewer Pipeline 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 6 
Concent : 100-F-26: 12 OB & BCL Us i ng Maximum Activities 
File : 100-F-26- 12_0B_BCL.RAD 

Ccmcentrat i on of radionuclides i n environmental media 
at t = 1. 100E+01 years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil* ticulate Water Water 

Radio- i\i\i\i\i\i\i\i\i\i\ iiAAAAAAAAA iiAAiiAAAAAA AAAAAAAAAA AAAAAAAAiiA 
Nuclide pC i / g pCi/g pCi/m**3 pC i /L pCi/L 
AAiiAAAii i\i\i\i\i\iii\AiiA AAAAAiii\Ai\i\ iiAAiiiii\AiiAA AAAAAAAAAA AAAAAAAAAA 
C-14 3 . 165E-05 3.165E- 05 3.962E-10 O.OOOE+OO O. OOOE+OO 
Cs-137 6.116E-02 6 . 116E-02 7.656E -07 O. OOOE+OO 0. 000E+OO 
Eu-152 2.708E-02 2.708E-02 3.390E-07 0 . 000E+OO O.OOOE+OO 
Gd-152 7 . 203E - 16 7 .203E-16 9.018E-21 O.OOOE+OO O.OOOE+OO 
H-3 7 .871E-03 7 .871E-03 9.854E -08 4. 103E+03 5.224E+02 
Sr -90 4 .318E-01 4.318E-01 5.405E - 06 O.OOOE+OO O.OOOE+OO 
iiiiiii iiiiiii i ii iiii i iii ii i i iiiiii i i i i iiiiilll llllllllll 
*The Surface Soil .is the top layer of soil within the user specif i ed mix ing zone/depth. 

Concent rations in the med ia occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appear ing in the input screen when the pathways are acti ve. 

Concentration of H-3 in soil moisture= 6.501E-02 pCi/ml 
Concentration of gaseous H-3 in air 1.200E-02 pCi/m**3 
Concentration of gaseous C-14 in a i r = 1.532E-04 pCi/m**3 

Concentrat ion of radionucl ides in foodstuff media 
at t = 1. 100E+01 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat 
Water Vegetable Vegetable Meat Milk 

Milk 

Radio- AAAAAAAAiii\ AAAAAAAAAA AAAAAAAiiAii AAAAAAAAAA AiiMMAMii iiMMiiiiiiiiA Miiiiiiiiiiiiiiii 
Nuclide pCi/L pCi/kg pCi/kg pCi /kg pCi/kg pCi/kg pC i /L 

Fish 

AAAAAAAAAA 
pC i /kg 

AAAAAAA AAAAAAAAAA Aiiiiiiiiiiiiiiiiii Aiiiiiiiiiiiiiiiiii iiiiiiiiiii\iiiii\ii iiiiiii\iiiiiii\iiii iiiiiiiiiii\i\iiiiii iiiiiiiiiiiiiiAAi\ iii\iW.iiAMA 
C-14 O.OOOE+OO 3 . 568E-01 7.722E-02 3.511E-01 1. 492E - 01 2-493E-01 6.869E-02 O.OOOE+OO 
Cs-137 O.OOOE+OO 2.446E+OO 2.447E+OO 2.450E+OO 2. 447E+OO 5.909E+OO 1. 321E+OO O. OOOE+OO 
Eu-152 O.OOOE+OO 6 . 772E-02 6 . 779E-02 6.799E-02 6.780E-02 3.630E -02 8 .634E-04 O. OOOE+OO 
Gd-152 O. OOOE+OO 1.801E-15 1.803E-15 1. 797E - 15 1.803E-15 9 . 656E -1 6 9 . 190E- 18 O. OOOE+OO 
H-3 4. 112E+03 1.600E+04 2. 283E+04 8.448E+03 8. 100E+03 4.520E+03 4. 764E+03 5.300E+02 
Sr -90 0 .000E+OO 1.295E+02 1. 295E+02 1.297E+02 1.295E+02 7.219E+01 1. 468E+01 O. OOOE+OO 
i iiii i i iiiiiiiiii i i iiiiiiii iiiiiiiiii i i iiiiii i i i iiiiiiiii iii iii iii i iiiiiillil lfilii i iil 

Crustacea 

AAAAAAAAAA 
pCi/kg 

iiAAAAAAAAA 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
5.300E+02 
O.OOOE+OO 
lifilili l l 

*Concentrations are at consumpti on time and include radioacti ve decay and ingrowth during storage time . 
For livestock fodder, consumpti on time is t minus meat or milk storage time. 

Concentrations i n the med i a occurring in pathways that are suppressed are ca l cu lated using the current input parameters , 
i.e . us i ng paramete rs appear ing in the input sc reen when the pathways are acti ve . 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 7 
Concent : 100-F- 26:12 OB & BCL Using Maximum Activities 
File : 100- F-26· 12_0B_BCL.RAD 

Concentration of radionuclides in environmental media 
at t = 3.000E+01 years 

Contami nat- Surface Air Par- \./ell Surface 
ted Zone Soil* ticulate \.later \.later 

Radio- AillliliiAllAllii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiilil iiiiiliiililiiiliiii 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
AilAilAilll ililiiiiAAiliiiiii Aiillillliliiiiiiii iiiiiiAAiiiiiiiiii illiiiiiiiiii\iiiiii iiAlliiiiiiiiiiiiii 
C-14 2.896E-14 2.896E-14 3 .625E-19 O.OOOE+D0 O.OOOE+OO 
Cs-137 3.931E-02 3.931E-02 4.921E-07 O.OOOE+OO O.OOOE+OO 
Eu-152 1.007E-02 1.007E-02 1.261E-07 O.OOOE+OO O.OOOE+OO 
Gd-152 1.306E- 15 1.306E-15 1.635E- 20 O.OOOE+OO O.OOOE+OO 
H-3 1 .528E-09 1.528E-09 1.913E-14 8.405E-04 1.070E-04 
Sr-90 2. 730E -01 2.730E-01 3.417E-06 O.OOOE+OO 0.000E+OO 
if!ff!f I Ii Iii! 11 I ff!!ffiffi I Ii I II I I I I fiiiiiiiii iiii! !iiii 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters , 
i.e. using parameters appearing in the input screen when the pathways are active . 

Concentration of H-3 in so il moisture = 1.262E-08 pCi/ml 
Concentration of gaseous H-3 in air 2.329E-09 pCi/m**3 
Concentration of gaseous C-14 in air = 1.402E-13 pCi/m**3 

Concentration of radionuclides in foodstuff media 
at t = 3.000E+01 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat 
\.later Vegetable Vegetable Meat Milk 

Milk 

Radio- iiiiAlliiAlliiAll iiiiiiiiiiiiiiiiilii iliiiiiiiliiiiiiiiA iiAlliiiiiiAiiilii MAlliiMAiiii iiiliiiiiiiiiilliiii lliii\iilliiiilliii\ 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi /kg pCi/L 

Fi sh 

lllllliiiiiiiiiiiiii 
pCi/kg 

iiiiiiiiiiiiii iiiiiiiiiiiiiiiiiill iiiillililiiiiiiilil iiiiiiiilliiiiiiiiii iiillliiiiiiiiiillii iliiilllillllllliiii lliiiiiliiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiiiii 
C-14 O.OOOE+OO 3.265E-10 7.065E-11 3 .216E-10 1.366E-10 2.284E - 10 6.289E-11 O.OOOE+OO 
Cs-137 O.OOOE+OO 1. 572E+OO 1. 572E+OO 1 .574E+OO 1.573E+OO 3.797E+OO 8 .491 E-01 O.OOOE+OO 
Eu- 152 O.OOOE+OO 2.519E-02 2.522E-02 2.529E-02 2.523E-02 1.350E-02 3.212E-04 O.OOOE+OO 
Gd-152 O.OOOE+OO 3.265E-15 3. 268E-15 3 .266E -15 3.269E-15 1. 750E-15 1 .665E-17 O.OOOE+OO 
H-3 8.423E-04 3.278E-03 4.675E - 03 1.731E-03 1.659E-03 9.260E-04 9.758E-04 1 .086E-04 
Sr-90 O.OOOE+OO 8. 190E+01 8. 190E+01 8.201E+01 8. 190E+01 4.565E+01 9. 282E+OO O.OOOE+OO 
jjjjjjj iiiiiiiiii iii!!iiiii iiiiiiiiii ifiiil!iff ! ii I Iii iii jjffifffii iii Iii iii i iii!iiiiii 

Crustacea 

lliiiiiiiiiiiilliiii 
pCi/kg 

iiiiiiiiiiiiiiiiiiil 
O. OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O. OOOE+OO 
1. 086E-04 
O.OOOE+OO 
iiiiiiiiii 

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder , consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appear ing in the input screen when the pathways are act ive . 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6 .3 T« Limit= 180 days 11/12/2007 08:15 Page 8 
Concent : 100-F -26:12 OB & BCL Using Maxi1TU11 Activities 
File : 100- F-26-12_0B_BCL.RAD 

Concentration of radionuclides in environmental media 
at t = 1.000E+02 years 

Radio­
Nuclide 
i\i\i\i\iiiii\ 
C- 14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr-90 
iii iii j 

Contaminat- Surface Air Par- llell 
ted Zone Soil* ticulate llater 

i\i\i\i\iii\iii\i\i\ iiiiiiiiiiiiiiiiiiii i\iiiiiii\iiiii\iiii iiiiiiiiiiiiiiiiiiil 
pCi/g pCi/g pCi/m**3 pCi/L 

iiiiiiiiiii\iiiii\ii i\i\i\i\iiiii\i\i\ii i\iiiii\iiiiiiiiiiii iiiiiiiiAAAAAA 
O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
7.711E-03 7.711E-03 9.653E-08 O.OOOE+OO 
2.637E-04 2.637E-04 3.302E-09 O.OOOE+OO 
1.642E-15 1.642E- 15 2.056E-20 O.OOOE+OO 
1.397E-34 1.397E-34 1.749E-39 9.411E-29 
5.042E-02 5.042E-02 6.312E -07 O.OOOE+OO 
iiiiiiiiii iiiiiiiiii iiiiiiiii! iiiiiiiiii 

Surface 
llater 

lliiiiillliiiiiiiiii 
pCi/L 

AiiiiiilliillMii 
O.OOOE+OO 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 
1.198E-29 
O.OOOE+OO 
ii!iiiiiii 

*The Surface Soil is the top layer of soil within the user specified mix ing zone/depth . 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i . e . using parameters appearing in the input screen when t he pathways are active . 

Concentration of H-3 in soil moisture 1.154E-33 pCi/ml 
Concentration of gaseous H-3 in air 2.129E-34 pCi/m**3 
Concentration of gaseous C-14 in air O.OOOE+OO pCi/m**3 

Radio­
Nuclide 
iiiiiiiiiiiiii 
C-14 
Cs - 137 
Eu-152 
Gd-152 
H-3 
Sr -90 
!!!!Iii 

Dr inking 
llater 

i\iiiiiiiiiiillliiA 
pCi/L 

iiiiiiiiiiiiiiiiiiil 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
9.431E-29 
O.OOOE+OO 
iii!i!iii! 

Concentration of radionuclides in foodstuff media 
at t = 1. 000E+02 years* 

Non leafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Vegetable Vegetable Meat Milk 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiiii\ iiiiiiiiiiiiiiiiiiii iiiii\iiiiiiMiiii iiiiiiiiiiiiiiiiilii iiiiiiiiiiiiiilliiii iilliiiiAi\Jliii\i\ i\Jliii\iiiii\i\i\i\ 
pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

i\i\i\i\iii\i\i\i\i\ i\iii\i\i\i\i\i\iii\ i\iliii\i\iii\i\iii\ i\i\i\i\i\i\i\i\i\i\ i\i\i\i\iii\i\i\i\i\ i\iiiii\iii\iiiiiiii iii\iiiii\i\i\i\i\i\ i\i\i\i\i\i\i\i\i\il 
O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
3.084E-01 3.085E-01 3 .089E-01 3.085E- 01 7.449E -01 1.666E -01 O.OOOE+OO O. OOOE+OO 
6.595E-04 6 .602E-04 6.622E-04 6 .604E-04 3.535E-04 8.409E-06 0 . 000E+OO O.OOOE+OO 
4. 107E-15 4 . 111E-15 4.112E-15 4.112E-15 2.202E-15 2.095E-17 O.OOOE+OO O.OOOE+OO 
3.669E-28 5.233E-28 1.938E-28 1.857E-28 1.037E-28 1.093E-28 1.216E-29 1.216E-29 
1 .513E+01 1 .513E+01 1.515E+01 1 .513E+01 8.431E+OO 1. 714E+OO O.OOOE+OO O.OOOE+OO 

I I 11 I I Ii Ii I I 111 I I I Ii iii iii iii i Iii iii iii i iii iii i Ii I iii iii iii i ii I I Iii Iii iii iii I I I I 
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 
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ATTACHMENT 4 

1RESRAD, Version 6 .3 T« Limit= 180 days 11/12/2007 08:15 Page 9 
Concent : 100-F-26:12 OB & BCL Using Maximum Activities 
File : 100·F· 26·1 2_0B_BCL.RAD 

Concentration of radionuclides in env i ronmental media 
at t = 3.000E+02 years 

Radio­
Nuclide 
iiiiiiiiiiiiii 
C-14 
Cs-137 
Eu-152 
Gd-152 
H-3 
Sr·90 
iiillil 

Contaminat- Surface Air Par· Well Surface 
ted Zone Soil* ticulate Water Water 

iiiiiiiiiiiiiiiiiiii iiAAAAAAAAA iiiiAAAAAAAA iiiiiiAAAAAAA iiiiiiAAAiiiiiiii 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

AAAAAAAAAA AAAAAAAAAA iiiiiiiiiiiiiiiiiiii ililiiiiiiiiiiiiiiii AiiiiAilMAiiii 
0.000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 
7.346E·05 7.346E-05 9 . 196E-10 O.OOOE+OO 0.000E+OO 
7.962E -09 7.962E-09 9.968E·14 O.OOOE+OO O.OOOE+OO 
1.648E - 15 1.648E-15 2. 063E·20 O. OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O.OOOE+OO 
4.044E-04 4.044E-04 5.062E-09 O.OOOE+OO O. OOOE+OO 

fiflillfii iiiiiiiiii iiiiiiiiii iiiiiiiili iiilifliii 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of H-3 in soil moisture O.OOOE+OO pCi/ml 
Concentration of gaseous H-3 in air O.OOOE+OO pCi/m**3 
Concentration of gaseous C-14 in air = O.OOOE+OO pCi/m**3 

Radio­
Nuclide 
iiiiiliiilliii 
C-14 
Cs -137 
Eu- 152 
Gd-152 
H-3 
Sr-90 
iliiill 

Concentration of radionuclides in foodstuff media 
at t = 3.000E+02 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

AAiiiiiiiiiliiiiii iiiii\iiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii AAAAAAAAAA AAAAAAAAAA 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg p<: _i_/_L,..... pCi/kg pCi/kg 

AAiiiiiiiiiiAiiii iiiiiiiiiiiiiiiiiiii AAAAiiiiiiiiiiii iiiiiiiiiiiiiii\iiii iiiiiiiiiiiiiiiiiiii AiiAiiiiiiiiiiAA AAAAAAAAAA iiiiiiiii\iii\i\iii\ iiiiiiAAAAAilii 
O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.938E-03 2.939E-03 2.942E-03 2.939E· 03 7 .097E -03 1.587E· 03 O. OOOE+OO O. OOOE+OO 
O.OOOE+OO 1.991E-08 1.993E-08 1.999E· 08 1.994E-08 1.067E-08 2.539E-10 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 4.122E-15 4. 126E· 15 4 . 126E-15 4.1 26E-1 5 2.209E-15 2.102E -1 7 0.000E+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 
0.000E+OO 1.213E-01 1.213E-01 1.215E -01 1.213E-01 6.761E -02 1.375E-02 O.OOOE+OO O.OOOE+OO 

Ii f !if f i I I ii f 11 f I! f i f Ii ff ff If i f f iii ii f ii iii iii iii i f iii iii iii i ii iii ii f i iii iii Iii I ii ff iii iii 
*Concentrations are at consumption time and include radioactive decay and ingrowth during s torage time. 

For livestock fodde r, consumption time is t minus meat or milk storage time . 

Concentrations in the media occurring in pathways that are suppressed are calculated us ing the current input parameters , 
i.e . using pa ramete rs appearing in the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2007-034 

ATTACHMENT 4 

1RESRAD, Version 6.3 T« Limit= 180 days 11/12/2007 08:15 Page 10 
Concent 100-F- 26 : 12 OB & BCL Using Maxinun Activities 
File : 100-F -26-12_0B_BCL .RAD 

Concentration of radionuclides in environmental media 
at t = 1.000E+03 years 

Contaminat- Surface Air Par- llell Surface 
ted Zone Soil* ticulate \later \later 

Radio- iiiiiiiiiiiiililiiil iliiiliiiiiiiiiiiiil ililiiililiiiliiilii iiiliiiiiiililiiiiil iiililAiiiiiiAAii 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
iiiliiililiiii i\i\Aiiiiiiililiiii i\iliiiiilili\iiiiil iiilililiiiiililiiii iiiiiliiiiiiiiiiiiil AAAAAAAAAA 
C-14 O.OOOE+OO O. OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 
Cs-137 6.199E-12 6.199E-12 7.761E·17 O.OOOE+OO O.OOOE+OO 
Eu-152 1.204E-24 1.204E· 24 1.507E-29 O.OOOE+OO O.OOOE+OO 
Gd-152 · 1.637E-15 1.637E-15 2.049E-20 O.OOOE+OO O.OOOE+OO 
H-3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
Sr-90 1.868E-11 1.868E-11 2.338E·16 O.OOOE+OO O. OOOE+OO 
iii iii i illlillill llliillill ililiiliii iiiiiiiiii li i iiiliii 
*The surface Soil is the top laye r of soil within the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calcu lated using the current input parameters, 
i.e . using parameters appearing in the input screen when the pathways are active . 

Concentration of H-3 in soil moisture O. OOOE+OO pCi/ml 
Concentrat ion of gaseous H-3 in air O. OOOE+OO pCi/m**3 
Concentration of gaseous C-14 in air = O. OOOE+OO pCi/m**3 

Radio­
Nuc lide 
ililiiiiililll 
C-14 
Cs -137 
Eu-152 
Gd-152 
H-3 
Sr-90 
iii Ii I I 

Concentration of radionuclides in foodstuff med ia 
at t = 1. 000E+03 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetabl e Vegetable Meat Milk 

iiiiilAiiililAiiil iliiiiililililllilli ililiiililAiiilJIA ilililili\ili\Ailii iiiillili\ililiii\il iliiiiiliii\iiiliiii iii\ili\iliiiiiii\i\ iiiliiililiii\i\i\il ilili\i\i\i\ilili\ii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iliii\ilililililiiil illli\iliiililililli iliiiliiilililililil ililililiiililililil ilililililililililii ilililililililililil ilililililililiiilil ilililililiiilililii ilililililililililii 
O.OOOE+OO O.OOOE+OO 0.000E+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 
O. OOOE+OO 2.480E-10 2.480E·10 2.483E-10 2.480E-10 5.989E-10 1.339E·10 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 3. 010E-24 3.014E-24 3.023E-24 3.014E-24 1.614E-24 3 .838E-26 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 4.093E-15 4.097E- 15 4.098E-15 4.098E-15 2.194E · 15 2.0BBE -17 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO O. OOOE+OO 
O.OOOE+OO 5. 604E-09 5.604E-09 5.612E-09 5.605E-09 3. 124E -09 6.352E-10 O.OOOE+OO O.OOOE+OO 

i I Iii iii 11 iii iii i Ii I iii iii ii I I iii iii Ii Ii i Iii iii Iii iii iii iii i iii iii iii i iii iii iii i iii iii ii .ii 
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time . 

For l ivestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in path ways that are suppressed are ca lculated us ing the current input parameters , 
i.e. using parameters appearing in the input screen when the pathways are active . 

RSVP f or the 1 OO-F-26: 12, 1 .8-m (72-in.) Main Process Sewer Pipeline 
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APPENDIXD 

100-F-26:12 PIPELINE SUBSITE VERIFICATION 
DATA SUMMARY TABLES 
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So mple 
Location 
OB - A i 
OB - A2 
OB -A3 
O B - A4 

OB -A4 - dt11J 
OB · A4 · split 

OB - B5 
OB - B6 
OB - B7 
OB · BR 
OB -C9 

O8 - CIO 
OB-CJ 
OB -C2 

BCL - A I 
BCL - A2 
BCL - A3 
BCL - A4 
BCL - B5 
BCL - 8 7 
BCL - 8 6 

BCL - 8 6 · duo 
BCL - 8 8 
SZ - A I 
SZ - A2 
SZ-A3 
SZ-A4 

SZ- A4 - duo 
SZ - B5 
SZ- 86 
SZ- B7 
SZ - BS 

BCL - 8 6 - solit 
SZ - A4 - so lit 

OB - A2 
BCL - 8 5 
BCL - 8 6 
OB -C l 
OB - A2 
OB - C l 

BCL - 85 
BCL - 8 6 

HEIS Sample 
Number Date 
11 5 1-173 9/5/07 
1151-174 9/5/07 
11 51-175 9/5/07 
11 51-176 9/5/07 
JI 51-177 9/5/07 
11 5HB8 9/5/07 
11 51-178 9/5/07 
11 51-179 9/5/07 
11 5 1-180 9/5/07 
J1 5H81 9/5/07 
11 51-182 9/5/07 
11 5 1-183 9/6/07 
1 I 51-184 9/6/07 
11 51-185 9/6/07 
11 51-197 9/6/07 
11 51-198 9/6/07 
11 51-199 9/6/07 
1151-180 9/6/07 
11 51-181 9/6/07 
11 51-184 9/6/07 
11 51-182 9/1 1/07 
1151-183 9/1 1/07 
11 51-JB5 9/11 /07 
11 51-187 9/1 1/07 
11 51-188 9/11/07 
11 5H89 9/1 1/07 
11 51-190 9/11 /07 
11 51-19 1 9/1 1/07 
11 51-192 9/12/07 
11 51-193 9/12/07 
11 51-194 9/ 12/07 
11 51-195 9/12/07 
11 51-189 9/ 11 /07 
115HY4 9/11 /07 
11 5 PKI 10/4/07 
1 15PK2 I0/4/07 
11 5PK3 10/4/07 
11 5PK4 10/4/07 
11 5VY5 10/16/07 
11 5VY6 10/16/07 
1l 5VY7 10/16/07 
11 5VY8 10/16/07 

Table D-1. 100-F-26:12 Radionuclide Data Results. (3 Pages) 

Americium-24 1 (GEA) Ba rium-133 Cesium-137 Cobalt-60 Eurooium-152 
oCi/• 0 MDA oCl/e 0 MDA oCi/e 0 MDA oCi/e 0 MDA DCi/• 0 MDA 
0.042 u 0.042 0.024 u 0.024 0.023 u 0.023 0.D25 u 0.025 0.065 u 0.065 
0.D40 u 0.040 0.033 u 0.033 0.03 1 u 0.03 1 0.030 u 0.030 0.075 u 0.D75 
0.298 u 0.298 0.035 u 0.035 0.032 u 0.032 0.036 u 0.036 0.089 u 0.089 
0.044 u 0.044 0.026 u 0.026 0.025 u 0.Q25 0.024 u 0.024 0.068 u 0.068 
0.322 u 0.322 0.040 u 0.D40 0.032 u 0.032 0.034 u 0.034 0. 1 I I u 0.1 I I 

0.0077 u 0.0 16 0.00875 u 0.0 17 1 -0.00 177 u 0.0 17 -0.00793 u 0.0368 
0.037 u 0.037 0.030 u 0.030 0.027 u 0.027 0.029 u 0.029 0.070 u 0.070 
0.040 u 0.040 0.022 u 0.022 0.022 u 0.022 0.025 u 0.025 0.062 u 0.062 
0. 144 u 0. 144 0.025 u 0.025 0.022 u 0.022 0.02 1 u 0.02 1 0.059 u 0.059 
0.Q38 u 0.038 0.032 u 0.032 0.027 u 0.027 0.031 u 0.03 1 0.D75 u 0.D75 
0.04 1 u 0.04 1 0.034 u 0 .034 0.032 u 0.032 0.034 u 0.034 0.D78 u 0.D78 
0.037 u 0 .037 0.030 u 0.030 0.028 u 0.028 0.028 u 0.028 0.072 u 0.072 
0. 144 u 0. 144 0 .023 u 0.023 0.026 0.022 0.02 1 u 0.02 1 0.060 u 0.060 
0.037 u 0 .037 0.0 19 u 0.0 19 0.056 0.024 0.020 u 0.020 0.08 1 0.06 1 
0.040 u 0.040 0.032 u 0.032 0.030 u 0.030 0.030 u 0.030 0.D78 u 0.D78 
0.280 u 0.280 0 .036 u 0.036 0.079 0.039 0.037 u 0.037 0.097 u 0.097 
0. 157 u 0. 157 0.D25 u 0.025 0.024 u 0.024 0.022 u 0.022 0.063 u 0.063 
0.044 u 0.044 0.023 u 0.023 0.025 u 0.025 0.025 u 0.Q25 0.068 u 0.068 
0. 160 u 0. 160 0.024 u 0.024 0.D25 0.020 0.022 u 0.022 0.060 u 0.060 
0.Q38 u 0.038 0.03 1 u 0.03 1 0.04 1 0.028 0.029 u 0.029 0.D75 u 0.D75 
0.036 u 0.036 0.027 u 0.027 0.042 u 0.042 0.028 u 0.Q28 0.07 1 u 0.07 1 
0.037 u 0.037 0.023 u 0.023 0.035 u 0.035 0.022 u 0.022 0.057 u 0.057 
0. 128 u 0.128 0.022 u 0.022 0.020 u 0.020 0.02 1 u 0.02 1 0.055 u 0.055 
0.266 u 0.266 0.052 u 0.052 0.035 u 0.035 0.039 u 0.039 0.089 u 0.089 
0.038 u 0.038 0.027 u 0 .027 0.027 u 0.027 0.029 u 0.029 0.072 u 0.072 
0. 146 u 0. 146 0.025 u 0.025 0.022 u 0.022 0.022 u 0.022 0.062 u 0.062 
0.094 u 0.094 0.020 u 0.020 0.0 12 u 0.0 12 0.0 13 u 0.0 13 0.03 1 u 0.03 1 
0.013 u 0.0 13 0.0 10 u 0.0 10 0.009 u 0.009 0.0 10 u 0.010 0.024 u 0.024 
0.048 u 0.048 0.009 u 0.009 0.007 u 0.007 0.007 u 0.007 0.02 1 u 0.02 1 
0.275 u 0.275 0.058 u 0.058 0.034 u 0.034 0.039 u 0.039 0.090 u 0.090 
0.037 u 0.037 0.029 u 0.029 0.030 u 0.030 0.028 u 0.028 0.072 u 0.072 
0.039 u 0.039 0.024 u 0.024 0.024 u 0.024 0.023 u 0.023 0.059 u 0.059 

0.00763 u 0.0 148 0.0262 0.0 16 0.000723 u 0.0 165 0.003 14 u 0.0335 
0.005 15 u 0.0 155 -0.0078 u 0.0 146 0.0052 1 u 0.0 159 -0.0 142 u 0.0351 

0.299 u 0.299 0.046 u 0.046 0.037 u 0.037 0.04 1 u 0.04 1 0. 100 u 0. 100 
0.040 u 0.040 0.034 u 0.034 0.027 u 0.027 0.030 u 0.030 0.074 u 0.074 
0.045 u 0.045 0.024 u 0.024 0.026 u 0.026 0.026 u 0.026 0.059 u 0.059 
0.180 u 0. 180 0.025 u 0.Q25 0.04 1 u 0.04 1 0.022 u 0.022 0.065 u 0.065 

Enro1>ium- 154 
DCi/• 0 MDA 
0.083 u 0.083 
0. 110 u 0. 11 0 
0. 132 u 0.132 
0.087 u 0.087 
0. 127 u 0. 127 

0.00654 u 0.0596 
0. 102 u 0. 102 
0.084 u 0.084 
0.073 u 0.073 
0. 102 u 0. 102 
0. 11 2 u 0.1 12 
0.097 u 0.097 
0.070 u 0.070 
0.077 u 0.077 
0. 106 u 0. 106 
0. 128 u 0. 128 
0.076 u 0.076 
0.086 u 0.086 
0.077 u 0.077 
0. 105 u 0. 105 
0.093 u 0.093 
0.083 u 0.083 
0.066 u 0.066 
0.125 u 0. 125 
0.096 u 0.096 
0.072 u 0.072 
0.046 u 0.046 
0.033 u 0.033 
0.025 u 0.025 
0. 129 u 0. 129 
0.094 u 0.094 
0.076 u 0.076 

-0 .02 18 u 0.047 1 
-0.000349 u 0.0508 

0. 137 u 0. 137 
0. 105 u 0. 105 
0.087 u 0.087 
0.D75 u 0.075 

Eu rooinm-155 
nCii• 0 MDA 
0.D58 u 0.058 
0.072 u 0.072 
0. 099 u 0.099 
0.073 u 0.073 
0. 111 u 0. 111 

0.048 1 u 0.0439 
0.067 u 0.067 
0.055 u 0.055 
0.077 u 0.077 
0.07 1 u 0.07 1 
0.073 u 0.073 
0.066 u 0.066 
0.076 u 0.076 
0.05 1 u 0.05 1 
0.072 u 0.072 
0. 108 u 0. 108 
0.082 u 0.082 
0.060 u 0.060 
0.080 u 0.080 
0 .069 u 0.069 
0.059 u 0.059 
0.06 1 u 0 .06 1 
0.073 u 0.073 
0. 100 u 0.100 
0.062 u 0.062 
0.08 1 u 0.08 1 
0.036 u 0.036 
0.028 u 0.028 
0.044 u 0.044 
0. 108 u 0. 108 
0.058 u 0.058 
0.087 u 0.087 

0.0387 u 0.0383 
0.0 139 u 0.0403 

0. 11 3 u 0. 11 3 
0.062 u 0.062 
0.092 u 0.092 
0.084 u 0.084 
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Sample 
Location 
OB-A l 
OB - A2 
OB - A3 
OB -A4 

OB - A4 - dUIJ 
OB - A4 - solit 

08 - 85 
O B - 86 
O8 - B7 
OB- 8 8 
OB-C9 
O8-C I0 
OB -C l 
OB- C2 

BCL - A I 
BCL -A2 
BCL- A3 
BCL -A4 
BCL - B5 
BCL - 6 7 
BCL-B6 

BCL - B6 - duo 
BCL - B8 
SZ - A I 
SZ - A2 
SZ - A3 
SZ-A4 

SZ- A4-duo 
SZ - B5 
SZ - B6 
SZ- B7 
SZ- 88 

BCL - B6 - sol it 
SZ- A4 - s1Jlit 

OB-A2 
BCL - B5 
BCL - 8 6 
OB -C l 
OB-A2 
OB -C l 
BCL - B5 
BCL - 8 6 

HEIS 
Number 
Jl 5H73 
Jl 5H74 
Jl 5H75 
J 15H76 
Jl5H77 
Jl 5HB8 
Jl5H78 
Jl 5H79 
Jl 5H80 
Jl 5H8 1 
J 15H82 
Jl5H83 
Jl 5H84 
Jl5H85 
J 15H97 
J1 5H98 
Jl 5H99 
Jl5HB0 
Jl 5HB I 
Jl5HB4 
Jl 5HB 2 
Jl 5HB3 
J l 5HB5 
J 15H87 
Jl 5H88 
Jl 5H89 
Jl 5H90 
Jl5H9 1 
J 15H92 
Jl 5H93 
Jl 5H94 
Jl 5H95 
Jl5HB9 
Jl5HY4 
J l 5PK 1 
J15PK2 
Jl 5PK3 
Jl5PK4 
Jl 5VY5 
Jl 5VY6 
Jl 5VY7 
Jl 5VY8 

Sample Nickel-63 
Date nCi/P 0 

9/5/07 0.20 1 u 
9/5/07 0 .48 1 u 
9/5/07 -0.240 u 
9/5/07 -0.722 u 
9/5/07 -0.080 u 
9/5/07 0.136 u 
9/5/07 0.236 u 
9/5/07 0.447 u 
9/5/07 -0.3 18 u 
9/5/07 -0.041 u 
9/5/07 1.47 u 
9/6/07 2. 13 u 
9/6/07 1.1 5 u 
9/6/07 1.80 u 
9/6/07 1.64 u 
9/6/07 2.97 u 
9/6/07 0.349 u 
9/6/07 1.42 u 
9/6/07 1.57 u 
9/6/07 2.9 1 u 

9/11 /07 1.62 u 
9/11 /07 1.59 u 
9/1 1 /07 1.45 u 
9/1 1 /07 0.732 u 
9/11 /07 0.738 u 
9/11 /()7 -0.522 u 
9/1 1 /07 0.508 u 
9/11 /07 0.290 u 
9/12/07 2.79 u 
9/12/07 -0.036 u 
9/12/07 0.234 u 
9/12/07 1.09 u 
9/11/07 12.7 
9/11/07 -2. 11 u 
10/4/07 
10/4/07 
10/4/07 
10/4/07 

10/16/07 -0.734 u 
10/ 16/07 -0.222 u 
10/16/07 - 1.55 u 
10/16/07 -0.857 u 

Table D-1. 100-F-26:12 Radionuclide Data Results. (3 Pages) 

Potassium-40 Radium-226 Radiurn-228 Silver-108 
MDA nCi/P 0 MDA nCi/P 0 MDA nCi/P 0 MDA nCi/P 0 MDA 
3. 10 14.8 0.2 18 0.505 0,048 0.697 0. 127 0.017 u 0.0 17 
3.09 13.0 0.299 0.47 1 0.050 0.70 1 0. 122 0.022 u 0.022 
3.08 14.6 0.426 0.404 0.065 0.544 0. 167 0.Q25 u 0.Q25 
3.09 14.4 0.220 0.542 0.043 0.794 0. 104 0.0 18 u 0.0 18 
3.07 14. 5 0.396 0.592 0.062 0.744 0. 149 0.Q25 u 0.Q25 
6.03 -0.0053 u 0.0 11 3 
3.03 14. 1 0.256 0.406 0.049 0.644 0. 11 8 0.020 u 0.020 
3. 14 15.2 0.2 17 0.476 0,045 0.7 16 0, 104 0.0 17 u 0.0 17 
3.07 13.9 0.2 18 0.433 0.042 0.630 0.089 0.0 15 u 0 .Ql5 
3.20 13. 1 0.3 12 0.432 0.052 0.7 10 0. 120 0.02 1 u 0.02 1 
3.06 14.2 0.269 0.469 0.06 1 0.839 0, 11 8 0.024 u 0.024 
3.05 12.9 0.254 0.438 0.043 0.644 0. 124 0.02 1 u 0.02 1 
2.99 13.4 0. 190 0.392 0.040 0.627 0.088 0.0 16 u 0.0 16 
3.00 13.4 0. 11 6 0.470 0.044 0.642 0.088 0,015 u 0.015 
2.99 13.2 0.283 0.469 0.053 0.593 0. 123 0.022 u 0.022 
3.02 14.2 0.344 0.484 0.070 0.776 0. 174 0.Q28 u 0.Q28 
2.80 14. 1 0.266 0.420 0.043 0.656 0. 104 0.0 17 u 0.0 17 
2.93 13.6 0.267 0.525 0.05 1 0.785 0.105 0.0 18 u 0.Ql8 
2.80 13.9 0.245 0.440 0.044 0.712 0.089 0.0 17 u 0,0 17 
2.96 13.4 0.28 1 0.4 12 0.047 0.640 0. 112 0.02 1 u 0.02 1 
3. 17 12.8 0.306 0.43 I 0.055 0.720 0. 120 0.0 19 u 0.0 19 
3.05 14.4 0. 160 0.480 0.046 0.684 0.100 0,015 u 0.0 15 
3.06 13.4 0.224 0.397 0.041 0.549 0.087 0.0 14 u 0.0 14 
3.09 13.9 0.304 0.5 13 0.06 1 0.696 0. 128 0.024 u 0.024 
3.28 13.7 0.27 1 0.432 0.052 0.6 16 0.100 0.0 19 u 0.0 19 
3. 15 14.4 0.249 0.54 1 0.040 0.742 0.094 0.0 16 u 0.0 16 
3.06 15.0 0. 11 6 0.452 0.023 0.646 0.052 0.009 u 0.009 
3.07 13.4 0.Q98 0.373 0.0 17 0.563 0.039 0.006 u 0.006 
3.06 14.4 0.078 0.4 14 0,015 0.642 0.033 0.006 u 0.006 
3.02 15,2 0.352 0.436 0.066 0.655 0. 14 1 0.Q25 u 0,025 
3.30 13.4 0.294 0.362 0.048 0.456 0. 106 0.0 19 u 0.0 19 
3.42 14.9 0.220 0.444 0,048 0.68 1 0.089 0.016 u 0.0 16 
5.93 0.00059 1 u 0.010 1 
6.09 0.0023 u 0.0 11 3 

3. 17 14.0 0.505 0.506 0,075 0.670 0. 164 0.026 u -0.026 
3.20 13.5 0.276 0.451 0.056 0.648 0. 11 9 0.020 u 0.020 
3.27 14.7 0. 197 0.494 0.050 0.77 1 0.09 1 0.0 16 u 0.0 16 
3.22 13.5 0.206 0.430 0.045 0.63 1 0. 108 0.0 16 u 0.0 16 

Thorium-228 
nCi/P 0 MDA 
0.682 0.030 
0.685 0.037 
0.559 0.046 
0.752 0.Q35 
0.7 14 0.049 

0.558 0.034 
0.675 0.Q28 
0.59 1 0.027 
0 .607 0,035 
0.724 0.037 
0.67 1 0.035 
0.559 0.Q29 
0.674 0.027 
0.637 0.039 
0.700 0.070 
0.623 0.034 
0.725 0.029 
0.627 0.032 
0.623 0.Q35 
0.632 0.033 
0.668 0.031 
0.585 0.029 
0.7 12 0.043 
0.563 0.034 
0.726 0.032 
0.628 0.0 16 
0.597 0.0 12 
0.602 0.0 11 
0.583 0.047 
0.563 0.036 
0.626 0.033 

0.677 0.046 
0.680 0.Q35 
0.724 0.034 
0.639 0.032 

Thorium-232 
DCi/e 0 MDA 
0.697 0. 127 
0.70 1 0. 122 
0.544 0. 167 
0.794 0. 104 
0.744 0. 149 

0.644 0. 118 
0.7 16 0. 104 
0.630 0.089 
0.7 10 0. 120 
0.839 0. 11 8 
0.644 0. 124 
0.627 0.088 
0.642 0.088 
0.593 0. 123 
0.776 0. 174 
0.656 0. 104 
0.785 0. 105 
0.7 12 0.089 
0.640 0. 11 2 
0.720 0.120 
0.684 0. 100 
0.549 0.087 
0.696 0.128 
0.6 16 0. 100 
0.742 0.094 
0.646 0.052 
0.563 0.039 
0.642 0.033 
0.655 0. 14 1 
0.456 0.106 
0.68 1 0.089 

0.670 0. 164 
0.648 0. 119 
0.77 1 0.09 1 
0.63 1 0. 108 
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Table D-1. 100-F-26:12 Radionuclide Data Results. (3 Pages) 

Sn m1>le HEIS Sample Slronlium-90 Uranium-235 Urauium-238 Carbon-1 4 Tritium 
Location Number Dale oCi/e 0 MDA oCi/• 0 MDA oCi/• 0 MDA oCi/• 0 MDA oCi/e 0 MDA 
O8 - AI J l5 H73 9/5/07 0. 125 u 0.268 0. 104 u 0. 104 2.86 u 2.86 1.02 u 1.84 1.05 u 2. 11 
O8 - A2 Jl 5H74 9/5/07 -0.013 u 0.257 0. 120 u 0. 120 3.66 u 3.66 14.3 1.80 -0.864 u 2.04 
OB - A3 J 15H75 9/5/07 0.005 u 0.248 0. 153 u 0. 153 4.37 u 4.37 0.546 u 1.7 1 0.698 u 2. 10 
OB - A4 J l5 H76 9/5/07 -0.05 8 u 0.259 0.111 u 0. 111 3. 11 u 3. 11 -0. 15 1 u 1.84 -0. 106 u 2. 15 

OB - A4 · duo J l5 H77 9/5/07 0.009 u 0.324 0. 168 u 0.168 4.60 u 4.60 -0.563 u 1.76 -0.368 u 2. 14 
OB · A4 · solit J l5H88 9/5/07 0.0224 u 0.1 51 0.025 u 0.845 0.00345 u 0.0209 

OB - B5 Jl5H78 9/5/07 0.046 u 0.258 0. 111 u 0. 111 3.42 u 3.42 0.063 u 1.72 I.II u 3.57 
OB - B6 Jl5H79 9/5/07 -0.073 u 0.283 0. 100 u 0. 100 2.89 u 2.89 -0.155 u 1.89 0.423 u 3.64 
OB · B7 Jl 5H80 9/5/07 -0.002 u 0.253 0. 103 u 0.103 2.46 u 2.46 0.091 u 1.66 -0.82 1 u 3.75 
OB-88 Jl 5H8 1 9/5/07 -0.013 u 0.259 0.115 u 0.115 3.54 u 3.54 0.1 29 u 1.77 0.925 u 3.61 
OB - C9 Jl 5H82 9/5/07 -0.035 u 0.258 0.119 u 0.119 3.61 u 3.61 1.06 u 1.70 -0.241 u 3.70 

OB - CI0 Jl5H83 9/6/07 -0.039 u 0.286 0 .109 u 0.109 3.31 u 3.31 -1.39 UJ 3.02 -0.275 UJ 3.83 
OB - C l )1 51-1 84 9/6/07 0.062 u 0.320 0. 104 u 0.104 2.48 u 2.48 22.5 J 3. 16 -0.520 UJ 3.62 
OB - C2 ) 151-185 9/6/07 0.006 0.285 0.093 u 0.093 2.70 u 2.70 -0.184 UJ 3.20 0. 105 UJ 3.64 
BCL -A l Jl5H97 9/6/07 0.390 0.232 0. 121 u 0. 121 3.60 u 3.60 1.09 UJ 3.44 0.64 1 UJ 3.72 
BCL - A2 Jl 5H98 9/6/07 0.563 0.2 18 0.161 u 0. 161 4.43 u 4.43 -1.72 UJ 3.26 -0.924 UJ 3.57 
BCL - A3 Jl 5H99 9/6/07 0. 124 u 0.290 0. 11 2 u 0.11 2 2.7 1 u 2.7 1 5.10 J 3.09 -0.754 UJ 3.75 
BCL - A4 Jl5HB0 9/6/07 0.042 u 0.283 0. 106 u 0. 106 2.97 u 2.97 -0.244 UJ 3. 18 1. 19 UJ 3.77 
BCL - B5 Jl 5HBI 9/6/07 -0.032 u 0.220 0. 108 u 0. 108 2.53 u 2.53 62.7 J 3. 16 0.968 UJ 3.74 
BCL - B7 Jl 5HB4 9/6/07 0.068 u 0.396 0. 113 u 0. 113 3.5 1 u 3.5 1 - 1.67 UJ 3.34 -0.941 UJ 3.64 
BCL - B6 J l5 HB2 9/1 1/07 0.056 u 0.315 0.107 u 0. 107 3.28 u 3.28 -0.630 u 3. 12 0.200 u 4.36 

BCL · B6 - dup Jl 5HB3 9/11/07 -0.11 5 u 0.359 0. 100 u 0. 100 2.85 u 2.85 18. 1 3.22 -0.593 u 4.30 
BCL - B8 Jl 5HB5 9/11/07 -0.074 u 0.324 0.098 u 0.098 2.27 u 2.27 -0.848 u 3.04 0.386 u 4.20 
SZ - AI Jl 5H87 9/1 1/07 0.11 5 u 0.331 0. 147 u 0. 147 4.13 u 4. 13 0.325 u 3.07 0 u 4.36 
SZ - A2 Jl5 H88 9/1 1/07 0.085 u 0.264 0. 112 u 0.1 12 3.40 u 3.40 -0. 157 u 3.27 0.462 u 4.30 
SZ - A3 Jl5H89 9/1 1/07 -0.001 u 0.316 0. 108 u 0. 108 2.5 1 u 2.51 -0.359 u 3.39 -1.51 u 4.68 
SZ- A4 Jl5H90 9/11/07 0.070 u 0.3 10 0.052 u 0.052 1.49 u 1.49 1.14 u 3. 10 0 u 4.23 

SZ - A4 - duo Jl 5H91 9/1 1/07 -0. 100 u 0.354 0.056 u 0.056 1.13 u 1.13 -0.031 u 3.2 1 -1.16 u 4.46 
SZ- 85 Jl5H92 9/12/07 -0.048 u 0.362 0.037 u 0.037 1.14 u 1.14 0.121 u 3. 14 -0.930 u 4.33 
SZ - B6 Jl5H93 9/12/07 0.007 u 0.301 0. 159 u 0.159 4.46 u 4.46 -1.01 u 3.28 -0.424 u 4.61 
SZ - B7 Jl 5H94 9/12/07 -0.060 u 0.335 0.108 u 0.108 3.28 u 3.28 0.030 u 3. 15 0 u 4.39 
SZ- B8 Jl 5H95 9/12/07 0.046 u 0.301 0.104 u 0. 104 3.00 u 3.00 -0.059 u 3.05 0.134 u 4.37 

BCL - B6 - solit Jl 5HB9 9/ 11 /07 0.076 1 u 0.148 0.0478 u 0 .327 0.00832 u 0.0149 
SZ - A4 - solit Jl 5HY4 9/11/07 0.324 0.136 0.264 u 0.328 0.00558 u 0.0147 

OB - A2 JI 5PKI 10/4/07 1.41 2.98 26.2 7.44 
BCL - B5 J1 5PK 2 10/4/07 0.492 2.82 52.2 7.5 1 
BCL - B6 Jl 5PK3 10/4/07 1.78 3.04 58.3 7.97 
OB - C l Jl5PK4 10/4/07 1.77 3.02 3.84 7.73 
OB - A2 Jl5VY5 10/16/07 0.017 u 0.273 0. 164 u 0.164 4.59 u 4.59 -1.1 8 u 3.78 4.67 3.89 
OB - C l Jl5VY6 10/16/07 -0.078 u 0.248 0.1 15 u 0.115 3.54 u 3.54 -0.542 u 3.58 1.27 3.79 
BCL - B5 Jl 5VY7 10/16/07 -0.080 u 0.246 0. 11 2 u 0. 112 2.80 u 2.80 -0.727 u 3.66 12.6 3.89 
BCL - B6 Jl5VY8 10/16/07 -0.040 u 0.260 0.102 u 0. 102 2.64 u 2.64 0.152 u 3.22 3.97 3.62 

Note: Data qualified with B, C, D and/or J, are considered acceptable values. 

B = blank contamination (organics) J = estimated 
BCL = below cleanup level MDA = mini mum detectable activity 
C = blank contamination (inorganics) OB = overburden 
D = diluted Q = qualifier 
GEA = gamma energy analys is SZ = shallow zone 
HE IS = Hanford Environmental In fo rmation System 

Gross a loha 
oCi/e 0 MDA 
7.34 u 7.59 
18.7 6.79 
7.50 6.87 
6.06 u 8.86 
15 .4 6.76 
4.35 u 7.78 
6.95 6.65 
9. 14 6.8 1 
6.15 u 8.40 
2.64 u 10.6 
5.13 u 7.52 
6.75 u IO.I 
11.3 7.01 
IO.I 6.43 
7.54 6.53 

0.644 u 8.53 
12.8 12.0 
12.9 8.06 
5.09 u IO. I 
9.25 7.32 
8.54 u 8.70 
13.2 6.78 
13.3 8.33 
8.13 u 10.5 
9.8 1 6.96 
13.1 7.06 
15 .8 6.22 
6.44 u 7.07 
17 .3 5.78 
12.5 7.7 1 
4.28 u 8.80 
12.6 7.08 
6.58 u 7.38 

0.17 1 u 8.97 

6.50 u 8.88 
4.85 u 9.14 
10.2 8.86 
8.38 8.20 

Gross beta 
uCi/• 0 
13.9 
17.0 
13.7 
23.7 
18.0 
22.5 
17 .8 
17.4 
18.5 
18.2 
16.8 
18.4 
20.8 
20.3 
18.4 
18.3 
23.5 
13.2 
20. 1 
17 .3 
17.9 
18.7 
12.8 
16.9 
17.2 
18.5 
15.5 
41.0 
16.0 
17.5 
16.1 
18.9 
17.4 
19.2 

9.54 
14 .8 
15.6 
16.7 

MDA 
6.18 
5.70 
6.3 1 
5.66 
6. 15 
4.52 
6. 14 
5 .54 
9.06 
8.66 
5.44 
8.63 
5.42 
5.67 
6.30 
5.65 
6.17 
9.04 
8.63 
5.42 
5.63 
5.54 
9.05 
8.65 
5.42 
6. 13 
9.26 
6. 17 
5 .68 
6.33 
5.67 
6.13 
4.19 
4. 16 

8.94 
8.63 
5.64 
5.70 
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Sample 
Location 
OB -A l 
OB - A2 
OB - A3 
O8 -A4 

OB - A4- clup 
OB - A4 - s1i li1 

0 8 - 8 5 
0 8 -86 
08- 8 7 
0 8 - 8 8 
OB -C9 

O8 -C I0 
OB -Cl 
OB -C2 

BCL -A I 
BCL -A2 
BCL -A3 
BCL-A4 
BCL - 8 5 
BCL - 8 7 
BCL - 8 6 

BCL- 8 6- dup 
BCL - 8 8 
SZ-A I 
SZ-A2 
SZ -A3 
SZ-A4 

SZ - A4 - clup 
SZ- 85 
SZ- 8 6 
SZ- 8 7 
SZ- 8 8 

BCL - B6 - splil 
SZ - A4 - split 

OB -A2 
OB -C l 
BCL - 8 5 
BCL - 8 6 

HEIS Sample Aluminum 
Number Date mo/Im 0 
Jl 5H73 9/5/07 4640 
Jl 5H74 9/5/07 4850 
Jl 5H75 9/5/07 3 100 
J I 5H76 9/5/07 5550 
Jl 5H77 9/5/07 6460 
Jl 5H88 9/5/07 8070 
Jl 5H78 9/5/07 4300 
Jl 5H79 9/5/07 5060 
Jl 5H80 9/5/07 5040 
J l5 H8 1 9/5/07 3680 
Jl 5H82 9/5/07 5360 
J 15H83 9/6/07 5600 
Jl 5H84 9/6/07 5350 
Jl 5H85 9/6/07 46 10 
Jl 5H97 9/6/07 6000 
Jl 5H98 9/6/07 6270 
Jl 5H99 9/6/07 5290 
Jl 5HB0 9/6/07 7 120 
Jl 5HB I 9/6/07 5050 
J l5H84 9/6/07 5990 
Jl 5HB2 9/11 /07 5140 C 
Jl 5HB3 9/11 /07 5050 C 
Jl 5H85 9/11 /07 4090 C 
Jl 5H87 9/1 1/07 5000 C 
J l5 H88 9/11 /07 4290 C 
Jl 5H89 9/11 /07 5720 C 
Jl 5H90 9/1 1/07 35 10 C 
Jl 5H9 I 9/1 1/07 3290 C 
Jl 5H92 9/12/07 5530 
Jl 5H93 9/12/07 4430 
Jl 5H94 9/12/07 4570 
Jl 5H95 9/12/07 3780 
Jl 5HB9 9/11 /07 6200 
Jl 5HY4 9/11 /07 5010 
Jl 5YY5 10/16/07 57 10 
Jl 5VY6 10/16/07 60 10 
J l5YY7 10/ 16/07 59 10 
J l5YY8 10/16/07 6440 

Table D-2. 100-F-26:12 I 
Antimonv Arsenic 

POL mo/1,o 0 POL mo/ko 0 POL 
4.9 0.65 u 0.65 1.5 1.2 
4.8 0.64 u 0.64 2. 1 1.2 
5.0 0.60 u 0.66 1.2 u 1.2 
5.0 0.66 u 0.66 2.4 1.2 
4.9 0.66 u 0.66 4. 1 1.2 
10.3 1.20 8 1.0 4.7 0.5 
4.9 0.64 u 0.64 1.2 1.2 
4.8 0.64 u 0.64 1.4 1.2 
4.9 0.64 u 0.64 1.3 1.2 
4.9 0.65 u 0.65 1.2 u 1.2 
4.8 0.64 u 0.64 3.0 1.2 
5.0 0.66 UJ 0.66 3.2 1.2 
4.8 0.63 UJ 0.63 1.8 1.2 
5.0 0.66 UJ 0.66 2.7 1.2 
4.9 0.64 UJ 0.64 2.7 1.2 
4.8 0.64 UJ 0.64 4.4 1.2 
4.7 0.63 UJ 0.63 2.6 1.2 
4.6 0.6 1 UJ 0.6 1 3.4 I.I 
4.8 0.64 UJ 0.64 2.7 1.2 
4.9 0.65 UJ 0.65 2.3 1.2 
4.8 0. 10 C 0.63 4. 1 1.2 
4.7 0.62 u 0.62 3.3 1.2 
4.7 0.62 u 0.62 2.4 1.2 
4.9 0.65 u 0.65 2.2 1.2 
4.8 0.63 u 0.63 2.8 1.2 
4.9 1.0 C 0.64 6.2 1.2 
4.7 0.63 u 0.63 1.2 u 1.2 
4.7 0.62 u 0.62 2.3 1.2 
4.8 0.63 u 0.63 2.8 1.2 
4.8 0.64 u 0.64 1.6 1.2 
4.7 0.62 u 0.62 1.5 1.2 
4.9 0.65 u 0.65 1.9 1.2 

40.2 2.0 u 2.0 2.3 2.0 
40.1 2.0 u 2.0 1.6 8 2.0 
12.2 0.92 u 0.92 2.7 1.5 
11.6 0 .87 u 0.87 2.5 1.4 
11 .7 0.88 u 0.88 3.6 1.5 
11.7 0.88 u 0.88 3.7 1.5 

· Data R It (4 p ) 
Barium Beryllium 

mo/1,o 0 POL ml!fke 0 POL mV/k!! 
47.6 C 0.06 0.24 0.oJ I.I 
46.9 C 0.06 0.26 0.QJ 1.5 
37. 1 C 0.06 0. 17 0.03 I.I 
54.3 C 0.06 0.30 0.oJ 1.3 
68.0 C 0.06 0 .33 0.Q3 2.3 
79.2 0.47 0.32 8 0.14 13. 1 
4 1.2 C 0.06 0.25 0.oJ I.I 
46.2 C 0.06 0.29 0.oJ 1.0 
45.6 C 0.06 0.29 0.QJ 1.3 
36.4 C 0.06 0.23 0.03 I.I 
56.3 C 0.06 0.28 0.oJ 1.2 
55.8 C 0.06 0.04 0.oJ 1.3 
50.5 0.06 0.03 0.oJ 1.9 
49.6 0.06 0.11 0.oJ 2.1 
46.7 C 0.06 0.oJ 0.03 1.3 
60.7 C 0.06 0.oJ u 0.oJ 2.2 
6 1.7 C 0.06 0.QJ u 0.oJ 2. 1 
73.4 C 0.06 0.oJ u 0.o3 2.4 
7 1.9 C 0.06 0.03 u 0.o3 3.5 
82.4 C 0.06 0.oJ u 0.03 3.7 
74 .7 C 0.06 0.22 0.03 4.0 
79.2 C 0.06 0.22 0.03 4.0 
56.4 C 0.06 0. 16 0.Q3 2.3 
63 .8 C 0.06 0.20 0.03 1.6 
38.8 C 0.06 0.16 0.03 1.0 
68.0 C 0.06 0.23 0.03 2. 1 
29.4 C 0.06 0. 11 0.03 1.0 
3 1.9 C 0.06 0. 12 0.03 1.0 
50.5 C 0.06 0.1 2 0.03 2.0 
36. 1 C 0.06 0. 15 0.Q3 LI 
37.5 C 0.06 0.15 0.Q3 1.2 
29 .0 C 0.06 0.16 0.Q3 I.I 
74.7 10. 1 0.2 1 B 1.0 9.2 
42.0 10.0 0. 14 8 1.0 7.1 
5 1.2 0.3 1 0.2 1 0.15 2. 1 
48.8 0.29 0.24 0.14 2.0 
74.8 0.29 0.22 0. 15 4.6 
69.1 0.29 0.26 0. 15 3.6 

Boron 
0 POL mo/1,v 
u I.I 0. 15 

1.0 0. 14 
u I.I 0. 15 

I.I 0 .15 
I.I 0 .15 

8 3.0 0.30 
u I.I 0. 15 
u 1.0 0. 14 

I.I 0. 15 
u I.I 0. 15 

1.0 0. 18 
I.I 0. 15 
1.0 0. 14 
I.I 0. 15 
I.I 0. 17 
1.0 0. 19 
1.0 0. 17 
1.0 0. 19 
1.0 0.14 
I.I 0. 15 

C 1.0 0. 14 
C 1.0 0. 14 
C 1.0 0. 14 
C I.I 0 .15 
u 1.0 0. 14 
C I.I 0. 15 
u 1.0 0.14 
u 1.0 0. 14 

1.0 0.14 
u I.I 0. 15 

1.0 0. 14 
u I.I 0 .15 
B 20. 1 0.24 
8 20.1 1.0 

1.5 0.3 1 
1.4 0.29 
1.5 0.29 
1.5 0.29 

Cadmium 
0 POL 
u 0. 15 
u 0. 14 
u 0. 15 
u 0. 15 
u 0. 15 
8 0. 12 
u 0.15 
u 0. 14 

0.15 
u 0.15 

0. 15 
u 0.15 
u 0.14 
u 0.15 

0. 15 
0. 14 
0.1 4 
0. 14 

u 0. 14 
u 0. 15 
u 0.14 
u 0. 14 
u 0.14 
u 0. 15 
u 0.14 
u 0. 15 
u 0. 14 
u 0.14 
u 0.14 
u 0. 15 
u 0.14 
u 0.15 
8 1.0 
u 1.0 
u 0.3 1 
u 0.29 
u 0.29 
u 0.29 
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Sam11le HEIS 
Location Number 
OB-A l J l5H73 
OB - A2 JI 5H74 
OB-A3 Jl 5H75 
OB-A4 Jl 5H76 

OB - A4-dup J l5H77 
OB - A4 - split Jl 5HB8 

OB -B5 Jl 5H78 
OB - B6 J l5H79 
OB-B7 Jl5H80 
OB - B8 J l5H8 1 
OB-C9 J l5H82 
OB-C I0 Jl 5H83 
OB - C l J I 5H84 
OB-C2 JI 5H85 
BCL-AI Jl 5 H97 
BCL-A2 Jl5H98 
BCL-A3 Jl 5H99 
BCL - A4 J l5HB0 
BCL - B5 Jl 5HBI 
BCL- B7 Jl 5HB4 
BCL- B6 Jl5 HB2 

BCL- B6-duo Jl5 HB3 
BCL- B8 Jl5HB5 
SZ-A I Jl 5H87 
SZ-A2 J I 5H88 
SZ-A3 Jl 5H89 
SZ-A4 Jl5 H90 

SZ - A4 -dup Jl 5H9 1 
SZ- B5 Jl 5H92 
SZ- B6 Jl 5H93 
SZ- B7 Jl 5H94 
SZ - B8 Jl 5H95 

BCL - B6 - sol it Jl 5HB9 
SZ - A4 - split Jl 5HY4 

OB - A2 Jl 5VY5 
OB - C l Jl 5VY6 

BCL-B5 Jl5VY7 
BCL- B6 Jl 5VY8 

Sample Calcium 
Date me/ke 0 POL 

9/5/07 5870 C 2.1 
9/5/07 4450 C 2.1 
9/5/07 3860 C 2. 1 
9/5/07 4270 C 2.1 
9/5/07 4670 C 2.1 
9/5/07 5450 6 1.0 
9/5/07 4340 C 2.1 
9/5/07 4800 C 2.1 
9/5/07 4880 C 2. 1 
9/5/07 3700 C 2. 1 
9/5/07 3630 C 2.1 
9/6/07 44 10 C 2. 1 
9/6/07 4540 2.0 
9/6/07 4070 2.1 
9/6/07 4780 C 2.1 
9/6/07 7640 C 2.1 
9/6/07 4900 C 2.0 
9/6/07 5200 C 2.0 
9/6/07 5620 C 2.1 
9/6/07 5970 C 2. 1 

9/1 1/07 11 800 C 2.0 
9/1 1/07 5580 C 2.0 
9/ 11 /07 6090 C 2.0 
9/1 1/07 4130 C 2.1 
9/1 1/07 4290 C 2.0 
9/11 /07 7920 C 2.1 
9/11/07 5650 C 2.0 
9/11 /07 6050 C 2.0 
9/12/07 12400 C 2.0 
9/1 2/07 4680 C 2. 1 
9/12/07 4030 C 2.0 
9/ 12/07 3720 C 2.1 
9/11 /07 5690 503 
9/11 /07 6390 502 

10/16/07 4710 12.2 
10/1 6/07 4580 11 .6 
10/16/07 6090 11 .7 
I 0/1 6/07 5400 I 1.7 

Table D-2. 100-F-26:12 Inorganic Data Results. (4 Pages) 

Chromium Hexavalent Chromium Cobalt Coo11er 
me/ke 0 POL nu!lke 0 POL mo/ko 0 POL m11/k11 0 

7.2 0.29 0.33 0.20 4 .6 0.23 11.2 
6.8 0.29 0 .22 0.20 5.1 0.23 11.5 
4.9 0 .30 0.3 1 0.20 3. 1 0.24 8.6 
8.1 0 .30 2.0 u 2.0 5.0 0.24 12.5 
9.6 0.30 20.3 u 20.3 5.4 0.24 12.7 
12.6 C 0.46 0.83 0.35 8.1 B 0.47 14.0 
6.6 0.29 0.22 0.20 4.1 0.23 10 .5 
7.8 0.29 0.29 0.20 4.7 0.23 12.5 
7.7 0 .29 0.20 u 0.20 4.2 0.23 11.6 
5.1 0.30 0.3 1 0 .20 3.4 0.24 9.6 
7 .7 0.29 0.29 0.20 4 .3 0.23 12.3 
8.3 C 0 .30 0.20 u 0.20 5.6 0.24 12.1 C 
9.3 0.29 0.20 u 0.20 5.7 0.23 12.5 
8.2 0 .30 0.20 u 0.20 4.8 0.24 9.8 
IO. I C 0.29 0.28 0.20 5.7 0.23 11.9 C 
10.8 C 0.29 0.20 u 0.20 5.9 0.23 14.2 C 
9.6 C 0.28 0.28 0.20 5.3 0.23 12.7 C 
11 .8 C 0.28 0.33 0.20 6.5 0.22 12.7 C 
7 .7 C 0.29 0.20 u 0.20 5.4 0 .23 13.5 C 
9.6 C 0.30 0.20 u 0.20 5.9 0.24 13.6 C 
7.1 0 .29 0.20 u 0.20 5.2 0.23 13 .8 C 
7.5 0 .28 0.20 u 0.20 4.8 0.22 12.7 C 
6.2 0.28 0.20 u 0.20 4. 1 0.23 11.5 C 
6.9 0.30 0.28 0.20 5.0 0.24 11 .4 C 
6.5 0.29 0.36 0 .20 4.1 0.23 11.3 C 
8.8 0.29 0.32 0 .20 5.4 0.23 14.1 C 
5 .2 0.29 0.27 0.20 3.4 0.23 10 .3 C 
5.2 0 .28 0.20 u 0.20 3.5 0.23 10.8 C 
8.5 0 .29 0.27 0.20 4.9 C 0.23 I I.I 
8.2 0 .29 0.34 0.20 4.6 C 0.23 9.6 
6.7 0 .28 0.20 u 0.20 4.8 C 0.23 9.8 
5.8 0 .29 0.22 0.20 4.6 C 0.24 18.3 
10 .5 2 .0 0.35 u 0.35 7 .3 B JO. I 11.3 
9.2 2.0 0.35 u 0.35 5.8 B 10.0 I I.I 
9.2 0.6 1 0.24 0.21 4.6 0.61 12.5 
9.4 0 .58 0.20 u 0.20 4.9 0.58 12.0 
9.8 0.59 0.24 0.20 4.7 0.59 13.0 
JO. I 0.59 0.32 0 .20 5.8 0.59 13.2 

Iron 
POL me/kt! 0 POL 
0.26 11000 C 7.0 
0.26 13600 C 6.9 
0.27 7220 C 7. 1 
0.27 12400 C 7.2 
0.27 15300 C 7.1 
0.81 17900 7 .6 
0.26 10300 C 7 .0 
0.26 12400 C 6.9 
0.26 11 800 C 7.0 
0.27 8080 C 7.1 
0.26 11 700 C 6.9 
0.27 13900 7 .1 
0.26 13800 6.9 
0 .27 12200 7 .1 
0.26 15000 7.0 
0.26 16000 6.9 
0.26 14300 6.8 
0.25 17800 6 .7 
0.26 12600 6 .9 
0.27 15700 7.1 
0 .26 11 600 6.8 
0.25 11500 6.7 
0.26 10100 6.8 
0.27 I 1900 7.1 
0.26 10200 6 .9 
0.26 12400 7.0 
0.26 8420 6.8 
0.26 8240 6.8 
0.26 12300 6.9 
0.26 111 00 7 .0 
0.25 121 00 6.8 
0.27 10100 7.0 
5.0 15200 20.1 
5.0 13200 20 .1 

0.6 1 13600 13.8 
0.58 14100 13.0 
0.59 13500 13.2 
0.59 15900 13.2 

Lead 
mo/Im 0 

2.7 
2 .6 
1.8 
8.8 
10.2 
12.7 
2 .5 
3.0 
2.5 
3.6 
7 .9 
5.8 
4.0 
4.0 
5.4 
6.7 
5.7 
9 .1 
4.6 
6.5 
5.0 
5.7 
5.0 
5.2 
6.8 
13.7 
2.6 
2.7 
2.6 
2.3 
2.7 
2.0 
5.7 
3.4 
3.8 
3.3 
5.4 
7. 1 

POL 
0.97 
0.95 
0.99 
0.99 
0 .98 
0.61 
0 .96 
0.95 
0.97 
0.98 
0.96 
0 .98 
0.95 
0.98 
0 .97 
0 .96 
0.94 
0.92 
0.95 
0.98 
0.94 
0 .93 
0.94 
0.97 
0.95 
0.97 
0.94 
0.94 
0.95 
0.96 
0 .93 
0.97 
2.0 
2.0 

0.92 
0.87 
0 .88 
0.88 
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Sample 
Location 
OB -A l 
OB-A2 
OB - A3 
OB -A4 

OB - A4-clup 
OB - A4 - solit 

08-85 
0 8 - 8 6 
0 8 - 8 7 
0 8 - 8 8 
OB - C9 
OB-C I0 
OB -C l 
OB -C2 

BCL -A I 
BCL - A2 
BCL-A3 
BCL - A4 
BCL - 85 
BCL - 8 7 
BCL- 86 

BCL- 86 - dup 
BCL-88 
SZ-A I 
SZ-A2 
SZ-A3 
SZ-A4 

SZ-A4-duD 
SZ- 8 5 
SZ- 8 6 
SZ- 8 7 
SZ- 88 

BCL - 86 - solit 
SZ - A4 - sulit 

OB-A2 
OB -Cl 
BCL - 8 5 
BCL- 8 6 

HEIS Sample Maenesium 
Number Date mo/ko 0 POL 
Jl 5H73 9/5/07 3250 C 2.4 
Jl 5H74 9/5/07 3290 C 2.3 
Jl 5H75 9/5/07 2230 C 2.4 
Jl 5H76 9/5/07 3440 C 2.4 
Jl 5H77 9/5/07 3970 C 2.4 
Jl 5HB8 9/5/07 4340 18.2 
JI 5H78 9/5/07 3020 C 2.4 
Jl 5H79 9/5/07 3380 C 2.3 
J l5H80 9/5/07 3330 C 2.4 
Jl 5H8 1 9/5/07 2440 C 2.4 
Jl 5H82 9/5/07 3160 C 2.4 
Jl 5H83 9/6/07 3550 C 2.4 
Jl 5H84 9/6/07 3570 2.3 

· Jl 5H85 9/6/07 2880 2.4 
Jl 5H97 9/6/07 3770 C 2.4 
Jl 5H98 9/6/07 4 160 C 2.3 
Jl 5H99 9/6/07 3440 C 2.3 
J l5HB0 9/6/07 4270 C 2.3 
JI SHBI 9/6/07 3350 C 2.3 
Jl 5HB4 9/6/07 3830 C 2.4 
Jl 5HB2 9/11 /07 3660 C 2.3 
Jl5HB3 9/11 /07 3240 C 2.3 
Jl5HB5 9/11 /07 2940 C 2.3 
Jl 5H87 9/1 1/07 3240 C 2.4 
Jl 5H88 9/1 1/07 30 10 C 2.3 
Jl 5H89 9/ 11/07 3600 C 2.4 
Jl 5H90 9/11 /07 2720 C 2.3 
Jl 5H9 1 9/1 1/07 2670 C 2.3 
Jl 5H92 9/12/07 3760 C 2.3 
JI 5H93 9/12/07 3220 C 2.4 
Jl 5H94 9/12/07 3140 C 2.3 
JI 5H95 9/12/07 2720 C 2.4 
J l5HB9 9/ 11 /07 3780 20 1 
Jl5 HY4 9/1 1/07 3900 20 1 
Jl 5VY5 10/16/07 3650 7.6 
Jl5YY6 10/16/07 3800 7.2 
Jl 5VY7 10/16/07 3870 7.3 
Jl 5YY8 10/16/07 3950 7.3 

Table D-2. 100-F-26:12 Inorganic Data Results. (4 Pages) 

Maneanese Mercurv Molvbclenum Nickel 
ml!/kl! 0 POL mo/ko 0 POL mo/ko 0 POL m!!lk!! 0 
22 1 0.2 1 0.02 u 0.02 0.74 0.47 9.3 
230 0.20 0.0 1 u 0.Ql 0.46 u 0.46 8.0 
164 0.2 1 0.01 u 0.0 1 0.50 0.48 5.9 
24 1 0.2 1 0.0 1 u 0.0 1 0.48 u 0.48 9.2 
264 0.2 1 0.01 u 0.0 1 0.78 0.48 I 1.0 
309 0.8 1 0.007 u 0.007 1.8 u 1.8 I I.I 
190 0.20 0.01 u 0.0 1 0.50 0.47 7.4 
226 0.20 0.02 u 0.02 0.46 u 0.46 9.0 
22 1 0 .20 0.0 1 u 0.0 1 0.59 0.47 8.2 
172 0.21 0.02 u 0.02 0.48 u 0.48 7. 1 
209 0.20 0.Q2 u 0.02 0.47 u 0.47 8.7 
244 0.2 1 0.02 u 0.02 0.48 u 0.48 9.6 
238 0.20 0.0 1 u 0.0 1 0.46 u 0.46 9.8 
22 1 0.2 1 O.Q2 u 0.02 0.48 u 0.48 8.7 
242 0.2 1 0.01 u 0.0 1 0.47 u 0.47 10.0 
253 0.20 0.02 u 0.02 0.46 u 0.46 I 1.0 
25 1 0.20 0.02 u 0.02 0.45 u 0.45 9.2 
274 0.20 0.02 u 0.Q2 0.45 u 0.45 11.4 
222 0.20 0.04 0.02 0.58 0.46 8.6 
247 0.2 1 0.08 0.0 1 0.59 0.47 JO. I 
232 0.20 0.02 0.0 1 0.46 u 0.46 8.9 
220 0.20 0.02 0.02 0.45 u 0.45 8.9 
197 0.20 0.02 0.01 0.45 u 0.45 8.2 
234 0.2 1 0.0 1 u 0.0 1 0.47 u 0.47 9.0 
195 0.20 0.04 0.02 0.46 0.46 7.7 
249 0.2 1 0.02 0.0 1 0.48 0.47 10.3 
181 0.20 0.02 u 0.02 0.46 u 0.46 7. 1 
180 0.20 0.02 u 0.0 1 0.45 u 0.45 7.5 
223 0.20 0.02 0.0 1 0.46 u 0.46 9.6 
206 0.20 0.Q2 u 0.02 0.47 u 0.47 8.9 
206 0.20 0.0 1 u 0.0 1 0.45 u 0.45 8.3 
162 0.2 1 0.0 1 u 0.0 1 0.47 u 0.47 8.0 
25 1 2.00 0.022 B,C 0.033 8.0 8.0 II.I 
249 2.00 0.033 u 0.033 8.0 u 8.0 8.7 
249 0. 12 0.005 u 0.005 0.92 u 0.92 10.4 
255 0.12 0.03 u 0.Q3 0.87 u 0.87 10.0 
246 0. 12 0.06 0.03 0.88 u 0.88 11 .0 
270 0.12 0.04 0.03 0.88 u 0.88 10.8 

Potassium 
POL mi,/kl! 0 POL 
0.79 849 9.4 
0.78 806 9.3 
0.8 1 442 9.6 
0.8 1 866 9.6 
0.80 1060 9.5 
2.30 1540 305 
0.79 677 9.4 
0.78 843 9.3 
0.79 850 9.4 
0.80 638 9.5 
0.78 898 9.3 
0.8 1 954 9.5 
0.77 874 9.2 
0.8 1 750 9.5 
0.79 860 9.4 
0.78 938 9.3 
0.77 850 9. 1 
0.75 11 40 8.9 
0.78 768 9.3 
0.80 944 9.5 
0.77 877 C 9.2 
0.76 848 C 9.0 
0.77 622 C 9. 1 
0.80 1030 C 9.4 
0.78 666 C 9.2 
0.79 1040 C 9.4 
0.77 630 C 9.1 
0.77 574 C 9. 1 
0.77 710 C 9.2 
0.79 63 1 C 9.3 
0.76 639 C 9. 1 
0.80 572 C 9.4 
8.0 1240 10 10 
8.0 1280 !000 

0.61 9 15 12.2 
0.58 926 11.6 
0.59 915 11.7 
0.59 1040 11.7 

Selenium 
m o/Im 0 

1.3 u 
1.2 u 
1.3 u 
1.3 u 
1.3 u 
0.9 u 
1.3 
1.2 u 
1.3 u 
1.3 u 
1.3 u 
1.3 u 
1.2 u 
1.3 u 
1.3 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.3 u 
1.2 u 
1.2 u 
1.2 u 
1.3 u 
1.2 u 
1.3 u 
1.2 u 
1.2 u 
1.2 u 
1.3 u 
1.2 u 
1.3 u 
3.0 u 
3.0 u 
1.8 u 
1.7 u 
1.8 u 
1.8 u 

POL 
1.3 
l.2 
1.3 
1.3 
1.3 
0.9 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.2 
1.3 
1.3 
l.2 
l. 2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.3 
3.0 
3.0 
1.8 
1.7 
1.8 
1.8 
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Table D-2. 100-F-26:12 Inorganic Data Results. (4 Pages) 

Sample HEIS Sample Silicon Silver Sodium Vanadium 
Location Number Date nt!!/k!! 0 POL m!!/ki, 0 POL m.,/k,, 0 POL llll'/kl' 0 
OB-A l J 15H73 9/5/07 2790 C 2.5 0 .26 u 0.26 17 1 C 2. 1 24.4 
OB-AZ J l 5H74 9/5/07 1700 C 2.5 0.26 u 0.26 182 C 2.0 3 1.6 
OB -A3 JI 5H75 9/5/07 1470 C 2 .6 0 .27 u 0.27 11 5 C 2. 1 - 16.9 
OB - A4 Jl 5H76 9/5/07 1340 C 2.6 0 .27 u 0.27 2 17 C 2. 1 27.7 

OB - A4 -duo Jl 5H77 9/5/07 1390 C 2.6 0 .27 u 0.27 242 C 2. 1 33.7 
OB - A4 - solit Jl 5HB 8 9/5/07 529 18.3 0 .74 u 0.74 26 1 24.4 37.6 

OB - B5 Jl 5H78 9/5/07 1840 C 2.5 0.26 u 0.26 144 C 2.0 24 .7 
O B - 8 6 Jl 5H79 9/5/07 1670 C 2.5 0.26 u 0.26 156 C 2.0 30.7 
08 - B7 Jl 5H80 9/5/07 2080 C 2.5 0.26 u 0.26 172 C 2.0 27.7 
OB - B8 Jl 5H81 9/5/07 2060 C 2.6 0.27 u 0.27 132 C 2.1 16.7 
OB - C9 Jl 5H82 9/5/07 19 10 C 2.5 0.26 u 0.26 187 C 2.0 27. 1 

O8 -C l 0 J1 5H83 9/6/07 1820 2.6 0.27 u 0.27 216 C 2. 1 32.6 C 
0 8 - C l J l5H84 9/6/07 1050 2.5 0 .26 u 0.26 162 2.0 33.7 
OB - CZ Jl 5H85 9/6/07 582 2.6 0 .27 u 0.27 169 2.1 28.8 

BCL - A l Jl 5H97 9/6/07 706 2.5 0.26 u 0.26 190 C 2. 1 34.9 C 
BCL - A2 Jl 5H98 9/6/07 689 2 .5 0.26 u 0.26 208 C 2.0 37.3 C 
BCL-A3 Jl 5H99 9/6/07 525 2.4 0.26 u 0.26 182 C 2.0 33.4 C 
BCL - A4 J1 5HB0 9/6/07 819 2.4 0.25 u 0.25 252 C 2.0 40.0 C 
BC L - 8 5 Jl 5HBI 9/6/07 2980 2.5 0.26 u 0.26 207 C 2.0 29.9 C 
BCL- 87 J1 5HB 4 9/6/07 1090 2.5 0.27 u 0.27 237 C 2. 1 35.8 C 
BCL - B6 J1 5HB2 9/1 l/07 2930 C 2.5 0 .26 u 0.26 233 C 2.0 25 .9 

BCL - 86 - duo Jl 5HB3 9/1 1/07 2650 C 2.4 0.25 u 0.25 194 C 2.0 25.7 
BCL - B8 J 15HB5 9/l l/07 2 180 C 2.4 0.26 u 0.26 192 C 2.0 22.9 
SZ -A l Jl 5H87 9/ 11 /07 3 160 C 2.5 0.27 u 0.27 177 C 2.1 26.7 
SZ- A2 J 15H88 9/l l/07 2340 C 2.5 0.26 u 0.26 189 C 2.0 22.3 
SZ- A3 Jl 5H89 9/1 1/07 3 100 C 2.5 0.26 u 0.26 299 C 2. 1 26.1 
SZ- A4 Jl 5H90 9/ 11 /07 2360 C 2.5 0.26 u 0.26 168 C 2.0 18.7 

SZ- A4 -dup J l5H91 9/1 1/07 1830 C 2.4 0.26 u 0.26 138 C 2.0 17.4 
SZ- 8 5 JI 5H92 9/1 2/07 1700 2.5 0 .26 u 0.26 266 C 2.0 3 1.7 
SZ- 8 6 Jl 5H93 9/12/07 2040 2.5 0.26 u 0.26 179 C 2.0 26.0 
SZ- 8 7 JJ 5H94 9/1 2/07 1970 2.4 0 .25 u 0.25 195 C 2.0 29.6 
SZ- 8 8 Jl 5H95 9/1 2/07 1860 2.5 0 .27 u 0.27 203 C 2.1 24 .9 

BCL - B6 - solit Jl 5HB9 9/1 1/07 425 80.4 2.0 u 2.0 99.6 B 20 1 35 .9 
SZ - A4 - sol it J1 5HY4 9/ 11 /07 277 80.3 2.0 u 2.0 99.8 8 20 1 34.4 

OB - A2 J1 5VY5 10/16/07 2680 12.2 0.31 u 0.3 1 2 12 6. 1 32.6 
OB -C l Jl 5VY6 10/1 6/07 2240 11.6 0.29 u 0 .29 173 57.9 33.7 

BCL- B5 Jl 5VY7 10/1 6/07 3360 I 1.7 0.29 u 0.29 237 58.6 32 .5 
BCL - 8 6 Jl 5VY8 10/16/07 2330 11.7 0.29 u 0.29 214 58.7 38.2 

Note: Data qualified with B, C, D and/or J, are considered acceptable values. 

B = blank contamination (organics) J = esti mated 
BCL = below cleanup level OB = overburden 
C = blank contamination (inorganics) PQL= pract ical quantitation limit 
D = diluted Q = quali fier 
HEIS = Hanford Environmental Information $ystem SZ = shallow zone 
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APPENDIXE 

DATA QUALITY ASSESSMENT 
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DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach and 
resulting analytical data with the sampling and data requirements specified in the site-specific sample 
design (DOE-RL 2005). A review of the sample designs (DOE-RL 2005 and WCH 2007a), the field 
logbooks (WCH 2007b, WCH 2007c), and applicable analytical data packages has been performed as 
part of this DQA. This DQA was performed in accordance with site-specific data quality objectives 
found in the JOO Area Remedial Action Sampling and Analysis Plan (DOE-RL 2005). 

To ensure quality data, the SAP data assurance requirements and the data validation procedures for 
chemical and radiochemical analysis (BHI 2000a, 2000b) are used as appropriate. This review involves 
evaluation of the data to determine if they are of the right type, quality, and quantity to support the 
intended use (i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, 
implementation, and assessment) that was initiated by the data quality objectives process (EPA 2000). 

The closeout sampling approach for the 100-F-26:12, 1.8-m (72-in.) main process sewer line waste site 
included a sample design with multiple decision units. All samples were collected per the sample design. 
Verification sample data collected at the 100-F-26:12 waste site(s) were provided by the laboratorie•s in 
seven sample delivery groups (SDGs ). For the overburden, verification sample data was provided in 
four SDGs: SDG K0947, SDG 100128, SDG K0951 , and SDG K0998. For the BCL stockpiles, 
verification sample data was provided in four SDGs: SDG K0951 , SDG K0956, SDG 100130, and SDG 
K0998. For the shallow-zone excavation, verification sample data was provided in two SDGs: SDG 
K0956, and SDG 100130. SDG K0951 was submitted for third-party validation. No major deficiencies 
were identified in the analytical data set. Minor deficiencies are discussed below. 

SDGK0947 

This SDG comprises ten field samples (J15H73-J15H82) collected from the 100-F-26: 12 excavation 
overburden. One field duplicate pair is included in this SDG (J15H76/ J15H77). These samples were 
analyzed for inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, gross alpha, 
gross beta, nickel-63 by liquid scintillation counting (LSC), total strontium by beta counting, carbon-14, 
tritium, and by gamma spectroscopy. No major deficiencies were found in SDG K0947. Minor 
deficiencies are as follows : 

The laboratory control sample (LCS) initial analysis for carbon-14 was unacceptable. The samples were 
realiquoted with new quality control (QC) samples and reanalyzed. No problems were encountered 
during the course of the reanalysis, all QC results are acceptable. The data are useable for decision­
making purposes. 

In the ICP metals analysis, the matrix spike (MS) recoveries for six ICP metals (aluminum, calcium, 
iron, manganese, antimony, and silicon) are out of project acceptance criteria. For most of these 
analytes, the spiking concentration was insignificant compared to the native concentration in the sample 
from which the MS was prepared. The deficiency in the MS is a reflection of the analytical variability 
of the native concentration rather than a measure of the recovery from the sample. To confirm 
quantitation, post-digestion spikes and serial dilutions were prepared for each analyte with results 
ranging between 87.2-103.4%. Calcium and antimony did not have mismatched spike and native 
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concentrations in the original MS. The original MS recoveries for calcium and antimony were 48.8% 
and 68.7%, respectively. The calcium and antimony data for SDG K0947 may be considered estimated. 
Estimated data are useable for decision-making purposes. 

SDGJ00128 

This SDG comprises one field sample (J15HB8), a split of sample J15H76 from SDG K0947. This 
sample was analyzed at Severn Trent Laboratories, Inc. The analyses include ICP metals, mercury, 
hexavalent chromium, gross alpha, gross beta, nickel-63 by LSC, total strontium by beta counting, 
carbon-14, tritium, and by gamma spectroscopy. No major deficiencies were found in SDG 100128. 
Minor deficiencies are as follows: 

Elevated relative percent differences (RPDs) were reported for many radionuclide laboratory duplicates 
for sample J15HB8. For the isotopes with RPDs exceeding the acceptance criteria (30%), the results 
were all below the detection limits or near the detection limits. When the duplicate pair is near the 
detection limit, analysis of RPDs is not considered useful in the precision determination. The data are 
useable for decision-making purposes. 

In the hexavalent chromium analyses, the data package holding time requirement of 24 hours was 
exceeded by greater than twice the limit. The sample was collected on Sept. 5, 2007 and stored at 4° C 
until the analysis date of Sept. 12, 2007. Also, the MS recovery for hexavalent chromium is out of 
acceptance criteria, with a result of 35%. The method blank and LCS results for hexavaleni chromium 
were within acceptance criteria. The hexavalent chromium data for sample J15HB8 may be considered 
estimated. Estimated data are considered acceptable for decision-making purposes. 

In the ICP metals analysis, the MS and/or matrix spike duplicate (MSD) recoveries for eight ICP metals 
(aluminum, chromium, iron, manganese, potassium, antimony, silicon, and zinc) are out of project 
acceptance criteria. For aluminum, iron, and manganese, the spiking concentration was insignificant 
compared to the native concentration in the sample from which the MS was prepared. The deficiency in 
the MS and/or MSD is a reflection of the analytical variability of the native concentration rather than a 
measure of the recovery from the sample. Antimony, chromium, potassium, silicon, and zinc did not 
have mismatched spike and native concentrations in the original MS . The original MS and MSD 
recoveries for antimony were 40% and 34%, respectively. The original MS recovery for chromium was 
133%. The original MSD recovery for potassium was 64%. The original MS recovery for silicon was 
16%, and the MSD was 7.1 %. The original MS and MSD recoveries for zinc were 126% and 133%, 
respectively. The data for these analytes in SDG 100128 may be considered estimated. Estimated data 
are useable for decision-making purposes. 

SDGK0951 

This SDG comprises three field samples (J15H83 - J15H85) collected from the 100-F-26:12 excavation 
overburden, and six field samples (J15H97 -J15H99, J15HB0, J15HB1, and J15HB4) collected from 
the BCL stockpiles. These samples were analyzed for ICP metals, mercury, hexavalent chromium, gross 
alpha, gross beta, nickel-63 by LSC, total strontium by beta counting, carbon-14, tritium, and by gamma 
spectroscopy. SDG K0951 was submitted for third-party validation. No major deficiencies were found 
in SDG K0951. Minor deficiencies are as follows: 
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No matrix spike analysis was performed for tritium or for carbon-14. Third-party validation qualified all 
tritium and carbon-14 results as estimated and flagged "J" . The data are useable for decision-making 
purposes. 

In the ICP metals analysis, the laboratory duplicate RPD for zinc is 30.4%, exceeding the acceptance 
criteria (30%). Third-party validation qualified all zinc results as estimated and flagged "J". The data 
are useable for decision-making purposes. 

In addition, the MS recoveries for four ICP metals (aluminum, iron, antimony, and silicon) are out of 
project acceptance criteria. For most of these analytes, the spiking concentration was insignificant 
compared to the native concentration in the sample from which the MS was prepared. The deficiency in 
the MS is a reflection of the analytical variability of the native concentration rather than a measure of the 
recovery from the sample. To confirm quantitation, post-digestion spikes and serial dilutions were 
prepared for each analyte with results ranging between 91.4-117.4%. Antimony did not have 
mismatched spike and native concentrations in the original MS. The original MS recovery for antimony 
was 67.6%. The antimony data for SDG K0951 was qualified as estimated with a "J" flag by third-party 
validation. Estimated data are useable for decision-making purposes. 

SDG K0956 

This SDG comprises three field samples (J15HB2, J15HB3, and J15HB5) from the BCL stockpiles, and 
nine field samples from the 100-F-26:12 shallow-zone excavation (J15H87 -J15H95). One field 
duplicate pair for the BCL stockpiles (J15HB2/J15HB3) and one field duplicate pair from the shallow­
zone excavation (J15H90/J15H91) is included in this SDG. This SDG also contains five field samples 
from the 118-F-SA shallow-zone excavation, however, this SDG limits the data review for this SDG to 
the 100-F-26:12 data. These samples were analyzed for ICP metals, mercury, hexavalent chromium, 
gross alpha, gross beta, nickel-63 by LSC, total strontium by beta counting, carbon-14, tritium, and by 
gamma spectroscopy. No major deficiencies were found in SDG K0956. Minor deficiencies are as 
follows: 

The minimum detectable activity (MDA) exceeded the limit for all samples in the gamma spectroscopy 
analyses . A preparation error was noted in the data package, and the interference correction report 
included in the data package stated that the error was a probable misidentification of the Ra-226 line. 
The gamma spectroscopy data for SDG K0956 may be considered estimated. Estimated data are useable 
for decision-making purposes. 

The metals, mercury, and hexavalent chromium data were analyzed in two batches; the samples J15H92-
J15H95 were analyzed one day later than the other samples reported in SDG K0956, and have separate 
quality assurance (QA)/QC data. 

In the ICP metals analysis, the MS recoveries for four analytes (aluminum, calcium, iron, and silicon) 
are out of acceptance criteria. In addition, the MS recovery for manganese for samples J15H92-J15H95 
are out of acceptance criteria. For aluminum, calcium, iron, and silicon, the spiking concentration was 
insignificant compared to the native concentration in the sample from which the MS was prepared. For 
these analytes, the deficiency in the MS is a reflection of the analytical variability of the native 
concentration rather than a measure of the recovery from the sample. To confirm quantitation, post 
digestion spikes (PDSs) and serial dilutions were prepared for all five analytes with results in the range 
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of 84.6% to 106.8%. Manganese did not have mismatched spike and native concentrations in the 
original MS for samples J15H92-J15H95. The original MS recovery for manganese in these samples is 
56.3%. The manganese data for samples J15H92-J15H95 may be considered estimated. Estimated data 
are useable for decision-making purposes. 

The RPD calculated for arsenic (48.5%), calcium (62.3%), silicon (33.3 %), and zinc (53.0%) in the 
laboratory duplicate pair (sample J15HB2, and J15HB2 duplicate), are above the acceptance criteria of 
30%. The RPD calculated for arsenic (38.3%), calcium (59.6%), chromium (31.3 %), mercury (69.4%), 
and sodium (39.2%) in the laboratory duplicate pair (sample J15H92, and J15H92 duplicate), are above 
the acceptance criteria of 30%. Elevated RPDs in environmental soil samples are generally attributed to 
heterogeneities in the sample matrix and not to deficiencies in the laboratory procedures. The data are 
useable for decision-making purposes. 

The laboratory duplicate RPD for hexavalent chromium is 155.5% for the laboratory duplicate pair 
(J15H92, and J15H92 duplicate); and is 127.0% for laboratory duplicate pair (J15HB2, and J15HB2 
duplicate). Both laboratory duplicate RPDs exceed the acceptance criteria (30%). One result for each 
laboratory duplicate set was below the detection limit, and one result was just above the detection limit. 
When the duplicate pair is near the detection limit, analysis of RPDs is not considered useful in the 
precision determination. The data are useable for decision-making purposes. 

SDGJ00130 

This SDG comprises two field samples, sample J15HY4, a split of sample J15H90 from SDG K0956, 
and sample J15HB9, a split of sample J15HB2 from SDG K0956. These samples were analyzed at 
Severn Trent Laboratories , Inc. The analyses include ICP metals, mercury, hexavalent chromium, gross 
alpha, gross beta, nickel-63 by LSC, total strontium by beta counting, carbon-14, tritium, and by gamma 
spectroscopy. No major deficiencies were found in SDG 100130. Minor deficiencies are as follows: 

For the gamma spectroscopy, insufficient sample material was available to prepare a laboratory 
duplicate of sample J15HY4. The duplicate result was obtained by recounting sample J15HY4 on a 
different detector. 

Elevated RPDs were reported for many radionuclide laboratory duplicates for sample J15591 . For the 
isotopes with RPDs exceeding the acceptance criteria (30% ), the results were all below the detection 
limits or near the detection limits. When the duplicate pair is near the detection limit, analysis of RPDs 
is not considered useful in the precision determination. The data are useable for decision-making 
purposes. 

The MS recovery for hexavalent chromium is out of acceptance criteria, with a result of 74%. The 
method blank and LCS results for hexavalent chromium were within acceptance criteria. The 
hexavalent chromium data for SDG JOO 130 may be considered estimated. The data are useable for 
decision-making purposes: 

In the ICP metals analysis, the MS recoveries for six ICP metals (aluminum, iron, manganese, antimony, 
silicon, and silver) are out of acceptance criteria. For aluminum, iron, and manganese, the spiking 
concentration was insignificant compared to the native concentration in the sample from which the MS 
was prepared. For these analytes, the deficiency in the MS is a reflection of the analytical variability of 

RSVP for the JOO-F-26:12, 1.8-m (72- in.) Main Process Sewer Pipeline E-4 



, 

Attachment to Waste Site Reclassification Form 2007-034 Rev.0 

the native concentration rather than a measure of the recovery from the sample. Antimony, silicon, and 
silver djd not have mismatched spike and native concentrations in the original MS. The original MS and 
MSD recoveries for antimony were 71 % and 61 %, respectively. The original MS and MSD recoveries 
for silicon were 38% and 33%, respectively. The MS recovery for silver is 127%. The antimony, 
silicon, and silver data for SDG J00130 may be considered estimated. The data are useable for decision­
making purposes. 

SDGK0998 

This SDG comprises four field samples (J15VY5 -J15VY8) from the 100-F-26:12 overburden and BCL 
stockpiles. These samples were analyzed for inductively coupled plasma (ICP) metals, mercury, 
hexavalent chromium, gross alpha, gross beta, nickel-63 by LSC, total strontium by beta counting, 
carbon-14, tritium, and by gamma spectroscopy. The sample J15HB1 result reported in SDG K0951 
indicated that the stockpile soil in area B 5 of the BCL decision unit had detections of carbon-14 in 
excess of the remedial action goal. The sample J15H74 result reported in SDG K0947 indicated that the 
stockpile soil in area A2 of the overburden decision unit had detections of carbon-14 in excess of the 
remedial action goal. The sample J15H84 result reported in SDG K0951 indicated that the stockpile soil 
in area C 1 of the overburden decision unit had detections of carbon-14 in excess of the remedial action 
goal. The sample J15HB3 (duplicate of J15HB2) result reported in SDG K0956 indicated that the 
stockpile soil in area B6 of the BCL decision unit had detections of carbon-14 in excess of the remedial 
action goal. The contaminated soil was removed, and samples were taken to replace the radiological 
results in statistical calculations for verification sampling of the 100-F-26: 12 site. No major deficiencies 
were found in SDG K0998. Minor deficiencies are as follows: 

In the radionuclide analysis , the QC LCS recovery for the initial carbon-14 analysis was below the 
acceptance criteria. The samples were realiquoted and reanalyzed. The data are acceptable for decision­
making purposes. 

In the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, and 
siljcon) are out of acceptance criteria. For aluminum, iron, and silicon, the spiking concentration was 
insignificant compared to the native concentration in the sample from which the MS was prepared. For 
these analytes, the deficiency in the MS is a reflection of the analytical variability of the native 
concentration rather than a measure of the recovery from the sample. Antimony did not have 
mismatched spike and native concentrations in the original MS. The original MS recovery for antimony 
was 71.4%. The antimony data for SDG K0998 may be considered estimated. The data are useable for 
decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

RPD evaluations of main sample(s) versus the laboratory duplicate(s) are routinely performed and 
reported by the laboratory. Any deficiencies in those calculations are reported by SDG in the previous 
sections. 

RSVP for the 100-F-26:12, 1.8-m (72-in.) Main Process Sewer Pipeline E-5 



• 

Attachment to Waste Site Reclassification Form 2007-034 Rev.0 

Field QA/QC measures are used to assess potential sources of error and cross contamination of samples 
that could bias results. Field QA/QC samples, listed in the field logbooks (WCH 2007b, WCH 2007c), 
are summarized in Table E-1. The main and QA/QC sample results are presented in Appendix C. 

Table E-1. Field Quality Assurance/Quality Control 
Samples. 

Sample Area Main Duplicate Split 
Sample Sample Sample 

Shallow Zone Excavation Jl5H90 J15H91 Jl5HY4 

Overburden Stockpile Jl5H76 J15H77 Jl5HB8 

BCL Stockpile Jl5HB2 Jl5HB3 Jl5HB9 

Field duplicate samples are 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 RPD of the duplicate samples for each 
contaminant of concern. Only analytes with values above five times the detection limits for both the 
main and duplicate samples are compared. The 95% upper confidence limit (UCL) calculation brief in 
Appendix C provides details on duplicate pair evaluation and RPD calculation. The data are suitable for 
the intended purpose of cleanup verification. 

Radionuclides 

None of the RPDs calculated for the field QA/QC samples' radionuclide results exceeded the acceptance 
criteria of 30%. The data is useable for decision-making purposes. 

Nonradionuclides 

The RPDs calculated for the field QA/QC samples' nonradionuclide results exceeded the acceptance 
criteria of 30% for the excavation shallow zone split (J15HY4), the overburden split (J15HB8), and the 
BCL stockpile duplicate (J15HB3) and split (J15HB9) samples for some analytes, as shown in 
Table E-2. Elevated RPDs, such as these, in the analysis of environmental soil samples, are largely 
attributed to heterogeneities in the soil matrix and only in small part attributed to precision and accuracy 
issues at the laboratory. The data are useable for decision-making purposes. 

T bl E 2 F" Id QA/QC S a e - . 1e I RPD R It E ampe esu s d" A xcee m2 ccep ta nee n ena 0 • C 't . (30'½) 

Analyte 
Sample Number 

J15HY4 J15HB8 J15HB3 J1SHB9 
Aluminum 35% 37% - -

Barium 35% 37% - -

Calcium - - 72% 70% 
Chromium 56% 43% - 39% 

Iron 44% 36% - -
Magnesium 36% - - -
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T bl E 2 F. Id QA/QC S a e - . 1e amoe esu s I RPD R It E d. A xcee m!! ccepti;lnce c· ntena (30€¼) 0 • 

Analyte Samole Number 
J15HY4 J15HB8 J15HB3 J15HB9 

Manganese 32% - - -
Silicon 158% 87% - 149% 

Vanadium 59% 30% - 32% 
Zinc - 48% 63% 32% 

- = RPO value did not exceed acceptance criteria 

RPDs for the remaining radionuclides and nomadionuclide analytes are not calculated because an 
evaluation of the data shows the analytes are not detected in both the main and duplicate sample at more 
than 5 times the target detection limit. RPDs of analytes detected at low concentrations (less than 5 
times the detection limit) are not considered to be indicative of the analytical system performance. The 
data are useable for decision-making purposes. 

A secondary check of the data variability is used when one or both of the samples being evaluated (main 
and duplicate) is less than 5 times the target detection limit (TDL), including undetected analytes. In 
these cases, a control limit of± 2 times the TDL is used (Appendix C) to indicate that a visual check of 
the data is required by the reviewer. For the excavation shallow zone split sample, boron required this 
check. For the overburden stockpile, the boron split sample and hexavalent chromium duplicate and 
split sample results required this check. For the BCL stockpile split sample, boron and sodium required 
this check. These results are attributed to heterogeneities in the sample matrix from which the samples 
were collected. A visual inspection of all of the data is also performed. No additional major or minor 
deficiencies are noted. The data are useable for decision-making purposes. 

SUlVIMARY 

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed above, 
are a potential challenge for any analysis. The number and types seen in these data sets are within 
expectations for the matrix types and analyses performed. The DQA review of the 100-F-26:12 
verification sampling data found that the analytical results are accurate within the standard errors 
associated with the analytical methods, sampling, and sample handling. The DQA review for 
100-F-26: 12 waste site concludes that the reviewed data are of the right type, quality, and quantity to 
supp01t the intended use. Detection limits, precision, accuracy, and sampling data group completeness 
were assessed to determine if any analytical results should be rejected as a result of QA and QC 
deficiencies. The analytical data were found acceptable for decision-making purposes. The verification 
sample analytical data are stored in the ENRE project-specific database prior to being submitted for 
inclusion in the HEIS database. The verification sample analytical data are also summarized in 
Appendix D. 
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