WASTE SITE RECLASSIFICATION FORM

i o 1/10/ : -
Date Subrmtted 1/10/08 Qperab]e Unit(s):  100-FR-1 | Control Number: 2005-011

Originator: _L. M. Diffmer_ | o Site Code: ~ 100-F-26:13

Phone:  372-9227

Type of Reclassification Action:

Closed Out [] Interim Closed Out [XI No Action [}
RCRA Postclosure [] Rejected [] Consolidated [}

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. Fmal 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 100-F-26:13 waste site is the network of process sewer pipelines that received effluent from the 108-F Biological Laboratory
and discharged it to the 188-F Ash Disposal Area (126-F-1 waste site). The pipelines included one 0.15-m (6-in.)-, two 0.2-m
(8-in.)-, and one 0.31-m (12-in.)-diameter vitrified clay pipe segments encased in concrete. The site has been remediated and
presently exists as an open excavation. Confirmatory evaluation, 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
100-BC-1, 100-BC-2, 100 DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2,
100-1U-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 and confirmatory sample data, (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 fi] deep). The results also demonstrate that residual contaminant concentrations are protective of groundwater and the’
Columbia River. The 100-F-26:13 excavation area has a maximum depth of approximately 5.2 m (17 ft), which includes a
shallow zone and a deep zone. However, the entire excavation area is considered one decision unit, and is closed out using the
more restrictive shallow-zone cleanup criteria; 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 100-F-26:13, 108-F Drain Pipelines (attached). .

Waste Site Controls: ‘ :
Engineered Controls: Yes [ ] No [X]  Institutional Controls: Yes [ ] No O&M requirements: Yes [] No [X
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.
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-F-26:13, 108-F DRAIN PIPELINES

EXECUTIVE SUMMARY

The 100-F-26 waste site includes the underground process and sanitary sewer pipelines associated with
the 100-F Area pre-reactor cooling water treatment facilities. The 100-F-26:13 subsite is a network of
process sewer pipelines that received effluent from the 108-F Biological Laboratory and discharged to
the 188-F Ash Disposal Area (126-F-1 waste site), and includes one 0.15-m (6-in.)-, two 0.2-m (8-in.)-,
and one 0.31-m (12-in.)-diameter vitrified clay pipe (VCP) segments encased in concrete.

The 100-F-26:13 subsite was evaluated based on the December 29, 2004, to January 5, 2005,
confirmatory sampling efforts to determine if remedial action would be required. The maximum
detected results for each contaminant of potential concern (COPC) from the confirmatory samples were
directly compared against the cleanup criteria to support decisions concerning waste site reclassification.
The results from the confirmatory sampling effort for the 100-F-26:13 subsite indicated that residual
concentrations of hexavalent chromium, lead, aroclor-1254, and aroclor-1260 in pipe sediment samples
were at levels exceeding the direct exposure remedial action goals (RAGs). As a result, remedial action
was necessary at this subsite.

Because a portion of the 100-F-26:13 pipeline was located under the main access road to the

100-F Area, remediation of this subsite was performed in two stages. The first stage was performed
between February 5 and March 27, 2007, and consisted of excavating and removing all pipeline
segments except the portion underlying the main access road. The second stage included excavation and
removal of the pipeline segment under the 100-F Area access road and was performed on August 24,
2007.

During the first stage of remediation, overburden material and other soils presumed to contain no
residual contamination above cleanup levels were stockpiled near the excavation for post-remediation
verification sampling. Contaminated materials were stockpiled in a staged waste area before being
transported to the Environmental Restoration Disposal Facility (ERDF). Approximately 580 bank cubic
meters (BCM) [(760 bank cubic yards (BCY)] of pipeline material and suspect contaminated adjacent
and underlying soils were removed and stockpiled in the staged waste area for later disposal to ERDF.
The footprint of the staged waste area will be addressed with the 100-F-26:9 subsite. Excavation depths
at the 100-F-26:13 subsite ranged from 4.3 m to 5.2 m (14 ft to 17 ft) below ground surface.

The second stage of remediation (excavation of the pipeline segment underlying the main access road)
was scheduled to minimize disruption to 100-F Area activities and included verification sampling
immediately following pipeline removal. After sampling was conducted, the excavation was backfilled
and the road was reconstructed to allow access to the 100-F Area.

Verification sampling for the 100-F-26:13 subsite was performed in July and August 2007

(WCH 2007a) to collect data to determine if the RAGs had been met. The contaminants of concern
(COCs) for verification sampling were determined based on the results of confirmatory sampling at the
100-F-26:13 subsite. The constituents that exceeded the direct exposure RAGs were carried forward as
COC:s for verification sampling. These include hexavalent chromium, lead, and polychlorinated
biphenyls (PCBs) (aroclor-1254 and aroclor-1260). The remainder of the constituents detected from
confirmatory sampling were retained as COPCs for verification sampling and include alpha-, beta-, and

Remaining Sites Verification Package for the 100-F-26:13 Waste Site ES-1
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gamma-emitting radionuclides, the expanded inductively coupled plasma metals (i.e., antimony, arsenic,
barium, beryllium, boron, cadmium, chromium, cobalt, copper, manganese, molybdenum, nickel,
selenium, silver, vanadium, and zinc), and mercury.

A summary of the comparison of soil sampling results against the applicable cleanup criteria is
presented in Table ES-1. The results of the verification sampling are used to make reclassification
decisions for the 100-F-26:13 subsite in accordance with the TPA-MP-14 (DOE-RL 2007) procedure.

Table ES-1. Summary of Remedial Action Goals for the 100-F-26:13 Waste Site. (2 Pages)

Remedial
Regl.llatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
Direct Exposure Attain 15 mrem/yr dose rate above The maximum all pathways dose rate
Radionuclides background over 1,000 years. calculated by RESRAD is 12.2 mrem/yr at
. Yes
year zero (2007) from the excavation
footprint.
Direct Exposure Attain individual COC/COPC RAGs. |All individual COC/COPC concentrations Yes
Nonradionuclides are below the direct exposure criteria.
Risk quulrements - Attgl{l a hazard quotient of <1 for all All individual hazard quotients are <1.
Nonradionuclides individual noncarcinogens.
Attain a cumulative hazard quotient of | The cumulative hazard quotient (2.5 x 10°2)
<1 for noncarcinogens. is <1.
- - Y
Attain an excess cancer risk of The excess cancer risk values for individual e
<1 x 10°® for individual carcinogens. carcinogens are <1 x 10°.
Attain a total excess cancer risk of The total excess cancer risk value
<1 x 107 for carcinogens. (1.1x 107y is <1 x 107,
Groundwater/River Attain single COC/COPC None of the radionuclide COC/COPCs are
Protection — groundwater and river protection predicted to reach groundwater within 1,000
Radionuclides RAGs. years.
Attain national primary drinking water | None of the radionuclide COC/COPCs are
regulations:* 4 mrem/yr (beta/gamma) | predicted to reach groundwater within 1,000
dose rate to target receptor/organs. years.
Meet drinking water standards for Yes
alpha emitters: the more stringent of | None of the radionuclide COC/COPCs are
15 pCi/L MCL or 1/25th of the derived |predicted to reach groundwater within 1,000
concentration guide from DOE Order |years.
5400.5.°
Meet total uranium standard of Residual concentrations of uranium isotopes
21.2 pGi/L.° were detected below statistical background
levels.
Remaining Sites Verification Package for the 100-F-26:13 Waste Site ES-2
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Table ES-1. Summary of Remedial Action Goals for the 100-F-26:13 Waste Site. (2 Pages)

Remedial
Regl.xlatory Remedial Action Goals Results A.Ctl().n
Requirement Objectives
Attained?
Groundwater/River Attain individual nonradionuclide Residual concentrations of lead and
Protection — groundwater and river cleanup aroclor-1254 are above the groundwater and
Nonradionuclides requirements. river protection soil RAGs. However,
RESRAD modeling predicts that these Yes
constituents will not reach groundwater
(and, therefore, the Columbia River) within
1,000 years.

“National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).

® Radiation Protection of the Public and Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Areas, the 30 ug/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total
Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), these constituents are not predicted to migrate more than

2 m (6.6 ft) vertically in 1,000 years (based on the lowest soil-partitioning coefficient distribution [mercury] of 30 mL/g). The vadose
zone underlying the remediation footprint is approximately 5 m (16 ft) thick.

CoC = contaminant of concern

COPC = contaminant of potential concern
MCL = maximum contaminant level
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose model)

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 100 Area (DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington
(Remaining Sites ROD) (EPA 1999a). 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. The 100-F-26:13 excavation depths ranged from 4.3 m to 5.2 m (14 ft to 17 ft), which
includes a shallow zone and a deep zone. However, the entire excavation area is considered one
decision unit, and is interim closed out using the more restrictive shallow-zone cleanup criteria;
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not
required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999a) based, in part, on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ecological risk screening levels has been made for the site contaminants of concern and other
constituents. Screening levels were not exceeded for the site constituents, with the exception of arsenic,
boron, lead, manganese, 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 manganese and vanadium are below
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

site background levels and boron concentrations are consistent with those seen elsewhere at the Hanford
Site (no established background value is available for boron). The exceedance of soil screening values
by arsenic and lead at the site will be evaluated in the context of additional lines of evidence for
ecological effects. 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.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-F-26:13, 108-F DRAIN PIPELINES

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 100-F-26:13 waste site meets the objectives for interim closure as
established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP)
(DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-IU-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD)

(EPA 1999a). 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. Excavation depths
include both shallow-zone and deep-zone components. However, the excavation area is considered as
one decision unit and is interim closed out using the more restrictive shallow-zone criteria; therefore,
institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not required.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-F-26 waste 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 sewers or
process water supply), expected sources of contamination, and potential remedial actions. The
100-F-26:13 subsite is 1 of the 16 subsites associated with the 100-F-26 underground pipelines site and
is the only subsite discussed in this report.

The Waste Information Data System (WIDS) describes this subsite as a network of process sewer
pipelines that received effluent from the 108-F Biological Laboratory and then discharged it to the 188-F
Ash Disposal Area (126-F-1 waste site) (Figure 1). This subsite includes one 0.15-m (6-in.)-, two 0.2-m
(8-in.)-, and one 0.31-m (12-in.)-diameter vitrified clay pipe (VCP) segments encased in concrete.

The 100-F-26:13 subsite serviced the former 108-F Biological Laboratory, which was originally built in
1944 to support treatment of cooling water for use in the 105-F Reactor. In 1949, the 108-F Building
was completely remodeled for use in life-science studies to test the effects of radiation and
contamination on plant and animal life. In 1999, the 108-F Building was decontaminated, demolished,
and removed (BHI 2000a); however, the 100-F-26:13 pipeline segments were left in place.

CONFIRMATORY SAMPLING ACTIVITIES

The 100-F-26:13 subsite was evaluated during the January 2005 confirmatory sampling effort to
determine if remedial action would be required. The following subsections provide additional
discussion of the confirmatory sample design details and the results of the confirmatory sampling
activities.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 1
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Figure 1. 100-F-26:13 Pipelines Location Map.
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Contaminants of Potential Concern for Confirmatory Sampling

The contaminants of potential concern (COPCs) for this site are identified in the 100 Area Remedial
Action Sampling and Analysis Plan (DOE-RL 20052a). The COPCs included cobalt-60, cesium-137,
europium-152, europium-154, strontium-90, arsenic, barium, cadmium, chromium (total), hexavalent
chromium, mercury, lead, selenium, and silver.

Historical information and process knowledge for the 108-F Biology Laboratory was used to further
develop the COPCs for the 100-F-26:13 underground pipeline subsite. As a result, uranium-233/234,
uranium-235, uranium-238, americium-241, plutonium-238, plutonium-239/240, inductively coupled
plasma (ICP) metals, and polychlorinated biphenyls (PCBs) were included as COPCs. Sulfuric acid was
used at the 108-F facilities; however, confirmatory samples did not require anion analysis because
sulfate has not been detected in nearby groundwater monitoring wells and the groundwater protection
value for sulfate is high (25,000 mg/kg) compared to other potential contaminants.

Confirmatory Sample Design and Sampling Activities

Historical drawings and process knowledge were used to develop a site-specific confirmatory sample
design (BHI 2004b). Previous remediation activities in this area associated with the removal of the
100-F-19:2 effluent pipelines (BHI 2003) were also considered. The sample design included two
pipeline locations that were most likely to have the greatest potential for encountering hazardous
constituents. These two locations were investigated by excavating test pits to locate the pipes and
sample the pipe contents and underlying soil. The confirmatory sampling locations, as well as previous
remediation boundaries, are shown on Figure 2.

Excavation and confirmatory sampling was conducted from December 29, 2004, to January 5, 2005.
Test pit 1 was excavated 5.2 m (17 ft) below ground surface (bgs) to the 0.31-m (12-in.)-diameter
concrete-encased VCP. A section of the VCP was removed by using a hydraulic hammer attached to an
excavator and samples of the sediment inside the pipe and the underlying soil were collected. Test pit 2
was excavated 4.3 m (14 ft) bgs to the 0.2-m (8-in.)-diameter concrete-encased VCP. A section of the VCP
was removed and samples of the sediment inside the pipe and the underlying soil were collected. Field
radiological surveys and monitoring for volatile organic compounds were conducted during excavation;
no elevated detections were noted in the logbook (BHI 2004a).

A summary of the confirmatory samples collected and the laboratory analyses performed is provided in
Table 1.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 3
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Figure 2. Confirmatory Sampling Locations at the 100-F-26:13 Subsite.

G:\RS_Sampling

Figures\ 100F\ 100—F—26—13_Fig2.dwg

l

A\
|

D
N
)

N\

N 147581
E 580613
Joz22L7

J022H8
JO22L4

N 147581 111,_:1\ JEST PIT 2
E 580587 kg,

TEST PIT 1

27
JO2
J 2
02213

e

777

/

Legend

100-F-26:13 Pipelines
Paved Roads
Remediated Site Boundaries

7/

Demolished Building

Note: 1. Coordinate system, Washington State Plane, South Zone
2. Vertical Datum: National Geodetic Survey Datum (NAVD&8)

% ﬂ J\/\

SCALE 1:800
s ey Pe————
8 0 8 16 32 meters

100-F-26:13 Pipelines
Location of Test Pits

Remaining Sites Verification Package for the 100-F-26:13 Waste Site



Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Table 1. Confirmatory Sample Summary for the 100-F-26:13 Subsite.

Sample Sample Sample | Coordinate | Depth Sample Analvses
Location Media Number | Locations (m bgs) P y
Test pit 1 ’ . 102216 som GEA, §ross alpha, gross beta, ICP
Pipe sediment metals®, mercury, PCB
Toomy | N 147581 (1719 q Tomt ohromm
E 580587 exavalent chromium
Underlying 702212 5.2m |GEA, gross alpha, gross beta, hexavalent
soil (17 ft) | chromium, ICP metals®, mercury, PCB
Test pit 2 ' ’ 102217 43m GEA, §ross alpha, gross beta, ICP
Pipe sediment metals®, mercury, PCB
Tooms | N 147581 (14 fo) q Tomt ohrom
E 580613 exavalent chromium
Underlying 102214 43 m |GEA, gross alpha, gross beta, hexavalent
soil (14 ft) | chromium, ICP metals®, mercury, PCB
Test pit 1 Underlying 702213 N 147581 5.2m | GEA, gross alpha, gross beta, hexavalent
duplicate soil E 580587 (17 ft) | chromium, ICP metals®, mercury, PCB
Equipment blank | Silica sand JO22L5 N/A N/A ICP metals®, mercury, PCB

*The expanded list of ICP metals include antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,
copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc.
Source: Remaining Sites Field Sampling, Logbook EL-1578-5 (BHI 2004a).

bgs = below ground surface

GEA = gamma energy analysis
ICP = inductively coupled plasma
N/A  =not applicable

PCB = polychlorinated biphenyl

Confirmatory Sample Results

All confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental
Protection Agency and the results compared to the cleanup criteria specified in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b). The results are stored in the
Environmental Restoration (ENRE) project-specific database prior to being provided to the Hanford
Environmental Information System (HEIS) and are included in Appendix A of this document.

The results from the confirmatory sampling effort for the 100-F-26:13 subsite indicated that residual
concentrations of hexavalent chromium, lead, aroclor-1254, and aroclor-1260 in pipe sediment samples
were at levels exceeding the direct exposure remedial action goals (RAGs). As aresult, remedial action
was necessary at this subsite (Feist 2005).

REMEDIAL ACTION SUMMARY

Because a portion of the 100-F-26:13 pipeline was located under the main access road to the

100-F Area, remediation of this subsite was performed in two stages. The first stage was performed
between February 5 and March 27, 2007, and consisted of excavating and removing all pipeline
segments except the portion underlying the main access road. This first stage of the excavation
currently remains open. The second stage included excavation and removal of the pipeline segment
under the 100-F Area access road and was performed on August 24, 2007.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 5
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For the first stage of remediation, overburden material and other soils presumed to contain no residual
contamination above cleanup levels (referred to collectively as “below cleanup level” [BCL]) were
stockpiled near the excavation for post-remediation verification sampling. Approximately 580 bank
cubic meters (BCM) (760 bank cubic yards [BCY]) of pipeline material and suspect contaminated
adjacent and underlying soils were removed and staged in a designated area for later disposal to the
Environmental Restoration Disposal Facility. The footprint of the staged waste area will be addressed
with the 100-F-26:9 subsite. Excavation depths at the 100-F-26:13 subsite ranged from 4.3 to 5.2 m (14
to 17 ft) bgs.

For the second stage of remediation, the pipeline excavation was scheduled to minimize disruption to
100-F Area activities and included verification sampling immediately following pipeline removal. Once
sampling was conducted, the excavation was backfilled and the road reconstructed to allow access to the
100-F Area.

A post-excavation civil survey for the subsite is shown in Figure 3, and the results of systematic global-
positioning radiological surveys are shown in Figures 4 and 5.

VERIFICATION SAMPLING ACTIVITIES

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-26:13 subsite was performed in July and August 2007 (WCH 2007a) to collect data to determine
if the RAGs 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.

Contaminants of Concern for Verification Sampling

The contaminants of concern (COCs) and COPCs for verification sampling were determined based on
the results of confirmatory sampling at the 100-F-26:13 subsite. The constituents from confirmatory
sampling that exceeded the direct exposure RAGs were carried forward as COCs for verification
sampling. These include hexavalent chromium, lead, and PCBs (i.e., aroclor-1254 and aroclor-1260).
The remainder of the constituents detected during confirmatory sampling were retained as COPCs for
verification sampling and include alpha-, beta-, and gamma-emitting radionuclide isotopes, the
expanded inductively coupled plasma metals (antimony, arsenic, barium, beryllium, boron, cadmium,
chromium, cobalt, copper, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc), and
mercury.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 6
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Figure 3. Post-Excavation Survey of the 100-F-26:13 Subsite.

G:\RS_SamplingFigures\ 100F\ 100—F~26~13_Fig7.dwg

If |

BCL
STOCKPILE

100-F-26:13
Le end PIPELINE /
ROAD CROSSING

_———— 100-F-26:13 Pipelines SCALE 1:800

Paved Roads

Y Demolished Building 8 0o 8 18 32 meters

100-F-26:13 Pipelines
Post-Excavation Topography Map

Note: 1. Vertical Datum: National Geodetic Survey Datum (NGVD29)
2. Elevation Contours In 0.5 Meter Intervals.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 7



1S ISV £1:97-4-00T 2Y? 40f 230YoDg HONDILYLL3 4 Sa11S SUIUIDIDY

X /
Site View
®
Bkg. Location
1245 cpm "

COPY | N
Legend Summary Statistics R . a 0 5 10 Mete
NETCPM  Coverage Fle: F144 100F Field Remediation P — elers

Number of Data Pnts: 10188
Type of Survey: 'Gamma’
<2690 Max GCPM: 2630
2690 - Avg Bkg CPM: 1245
: 5000 - ?g%o Survey Date: 05/24/2007

Area Surveyed: 961 m2
© 10000 - 25000 pyojact File: F144

@ > 25000 Pdf File: ESRFRM070133C

100-F-26: 13
GPERS Radiological Survey
Gamma Track Map

EBERLINE
: @ _ SERVICES

HANFORD, INC.

"yIsqus €1

9Z-4-001 91} Jo £dAIng [edS0[o1pey ‘p dAn3ig

110-$007 W10 UOHRIIJISSB[OAY 9IS 3ISBA\ 0] JUUIoeNY

0 A%y



a8 21SVM £T°97-A-00] Y} 410f 230yovg uoyVIfiIa 4 S291S SuruipuLy

Bkg. Location

1371 cpm
/

COPY

e,
Wiz X X
RO &

S
Fe by,

PG S
N S
% L
S Wy o S
."-‘z}‘" .
b 5 ~‘§, e &3

T
"

Site View

Legend Summary Statistics

NETCPM Coverage File: F149
Number of Data Pnts: 3055
Type of Survey: ‘Gamma’

100F Field Remediation
100-F-26: 13

X <2742 X‘: gkgl’chg st - 5 EBERLINE

®2742-5000 )Moy Date: 0512012007 GPERS Rad|0|og|ca| Survey @, SERVICES

:?&8{; 12(5)%0 Area Surveyed: 668 m2 (#) Hanroro, Inc.
- Project File: F149

@ >25000 Paf File: ESRFRMO70135C Gamma TraCK Map Survey Map Propared By: Mike Dillon ES!

9Z-4-001 39} Jo AdA1ng [edr3o[oIpey °S N1

oysqns €1

110-S00T WLIO,] UOHEIIJISSE[OY OIS 2)SEA\ 0] JUSWIYOBPY

0 'aY



Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Verification Sampling Design

This section describes the basis for selection of an appropriate sample design and determination of the
number of verification samples to collect. The 100-F-26:13 subsite was divided into three decision units
for the purpose of verification sampling. The first unit consists of the stage one excavation shallow
zone, the second unit consists of the BCL stockpiles from the stage one excavation as overburden, and
the third consists of the stage two excavation shallow zone within the road-crossing area, and the BCL
stockpile from the road-crossing area. The sample design selection and basis for each area is described
below.

Verification Sampling — Stage One Excavation

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of the true
population mean, as estimated by the 95% upper confidence limit on the sample mean, with the cleanup
level. Therefore, a statistical sampling design was selected as the verification sampling approach for the
excavated trenches because the distribution of potential residual soil contamination over this area is
uncertain. The Washington State Department of Ecology publication, Guidance on Sampling and Data
Analysis Methods (Ecology 1995) recommends that systematic sampling with sample locations
distributed over the entire study area be used. This sampling approach is referred to by the Washington
State Department of Ecology as “area-wide sampling.”

The base of the shallow-zone pipeline excavation was delineated in Visual Sample Plan' and used as the
basis for location of a random-start systematic grid for verification soil sample collection locations. A
total of 10 soil samples were collected on a random-start, triangular grid for this sampling area. A
triangular grid was selected for this investigation based on studies that indicate triangular grids are
superior to square grids (Gilbert 1987). Additional discussion of the development of the statistical
verification design is provided in the 100-F-26:13 verification work instruction (WCH 2007a).

Verification Sampling — BCL Stockpiles

Verification sampling of the BCL stockpiles was performed to evaluate the suitability of the soil for
designation as an overburden decision unit for site closure and for use as clean backfill for the
excavation. Because this material consists of overburden from the site and was not believed to have
received discharges from the pipelines, a statistical sampling design was not warranted, and professional
judgment was used to develop the sampling design. Sampling at each of the four BCL stockpiles
consisted of the collection of 25 aliquots of soil distributed across the surface of each pile and
combining them into one sample per pile, for a total of four soil samples, for laboratory analysis.

Verification Sampling — Stage Two Excavation (Road-Crossing Area)

Verification sampling of the road-crossing area as a shallow zone was performed after removal of the
pipeline from under the roadway and prior to backfilling the excavation. No staining or releases from
the pipeline at this location were observed. Because this segment of the pipeline underlies the main
access road to the 100-F Area, sampling was conducted immediately following remediation to limit
disruption to transportation activities. Three soil samples were collected at approximately equidistant
intervals along a transect below the removed pipeline in accordance with the work instruction

! Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 10
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(WCH 2007a). In addition, a BCL stockpile generated from excavated material was sampled prior to
use as backfill. Sampling of the BCL stockpile consisted of collecting 25 aliquots of soil distributed
across the surface of the pile and combining them into one sample. Once all samples were collected, the
excavation was backfilled and the road reconstructed.

Summaries of the samples collected and the analyses performed for the verification sampling event are
presented in Table 2 and the sample locations are shown in Figure 6. The soil sample locations were

staked in the excavation footprint prior to sample collection. All sampling was performed in accordance
with ENV-1, Environmental Monitoring & Management, to fulfill the requirements of the 100 Area
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2005a).

Table 2. Verification Sample Summary for the 100-F-26:13 Subsite.” (2 Pages)

Coordinate
. Sample Locations .
Sample Location Number (Washington Sample Analysis
State Plane)
Excavation area, 574 N 147582.6 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 1 JIS748 | §580637.3  |chromium, PCBs
Excavation area, 11574 N 147559.9 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 2 749 | E580624.8  |chromium, PCBs
Excavation area, 115750 N 147567.1 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 3 1 E 5806122  |chromium, PCBs
Excavation area, 115751 N 147574.4 GEA, gross alpha, gross beta,b ICP metals, mercury, hexavalent
location 4 E 580599.7 chromium, PCBs
Excavation area, 115752 N 147581.6 GEA, gross alpha,b gross beta,” ICP metals, mercury, hexavalent
location 5 7 E 580587.2 |chromium, PCBs
Excavation area, 3 N 147581.6 GEA, gross alpha, gross beta,” ICP metals, mercury, hexavalent
location 6 7575 E 5806122  |chromium, PCBs
Excavation area, 115 N 147588.8 GEA, gross alpha, gross beta,” ICP metals, mercury, hexavalent
location 7 755 E 580583.0 chromium, PCBs ~
Excavation area, N 147596.1 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 8 JI5756 | 5806122 |chromium, PCBs
Excavation area, N 147603.3 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 9 JISTST | B580583.0  |chromium, PCBs
Excavation area, 115758 N 147610.5 GEA, gross alpha,b gross beta, ICP metals, mercury, hexavalent
location 10 E 580612.2 chromium, PCBs
Equipment Blank 715766 NA ICP metals, PCBs
Duplicate of 115754 N 147581.6 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
location 6 E 580612.2 chromium, PCBs
. GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
BCL 1 Stockpile J15759 NA chromium, PCBs
. GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
BCL 2 Stockpile J15760 NA chromium, PCBs
. GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
BCL 3 Stockpile J15761 NA chromium, PCBs

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Table 2. Verification Sample Summary for the 100-F-26:13 Subsite.” (2 Pages)

Coordinate
Sample Location Sample Locations Sample Analysis
P Number (Washington P y
State Plane)
BCL 4 Stockpile 115762 NA GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent

chromium, PCBs

N 147540.3 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent

Road crossing 1 | J15763 E 580659.6 |chromium, PCBs

N 147536.5 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
E 580662.1 chromium, PCBs

N 147535.7 GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
E 580665.6 chromium, PCBs

Road crossing 2 J15764

Road crossing 3 J15765

Road crossing T115E89 NA GEA, gross alpha, gross beta, ICP metals, mercury, hexavalent
BCL stockpile chromium, PCBs

* Source: Field logbook EFL-1174-3 (WCH 2007b).
® Gross alpha and gross beta results were above screening levels; therefore, additional analyses were performed.

GEA = gamma spectroscopy NA  =not applicable
ICP  =inductively coupled plasma PCB = polychlorinated biphenyl

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 archival in the Hanford Environmental
Information System (HEILS) and are presented in Appendix B of this document.

As noted earlier, the 100-F-26:13 subsite was divided into three decision units for verification sampling:
(1) excavation footprint as a shallow zone, (2) BCL stockpiles as overburden, and (3) road-crossing area
shallow zone and road-crossing overburden. Evaluation of the verification data from the excavation
footprint was calculated using the 95% upper confidence limit on the true population mean for residual
concentrations of COCs/COPC:s as specified by the RDR/RAWP (DOE-RL 2005b). These calculations
are provided in Appendix B. When a nonradionuclide COC/COPC 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 COC/COPC were reported in the data set, then no statistical
evaluation or calculations were performed for that COC/COPC. Evaluation of the verification data from
the BCL stockpiles and road-crossing areas was performed by direct comparison of the sample results
against cleanup criteria.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site 12
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Figure 6. Verification Sampling Locations at the 100-F-26:13 Subsite.
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Comparisons of the statistical and maximum results for COCs/COPCs with the shallow-zone RAGs for
the excavation footprint, BCL stockpiles, and road-crossing area are summarized in Tables 3a, 3b, and
3c, respectively. For nonradioactive analytes with <50% of the data below detection limits and all
detected radionuclide analytes, the statistical value calculated to evaluate the effectiveness of cleanup is
the 95% upper confidence limit (UCL). For nonradioactive analytes with >50% of the data below
detection limits, as determined by direct inspection of the sample results, the maximum detected value
for the data set is used instead of the 95% UCL, and no further calculations are performed for those data
sets. All three decision units are evaluated using the more restrictive 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/COPCs. Potassium-40, radium-226, radium-228, thorium-228, thorium-232, and
uranium-233/234 were detected in samples collected at the site, but are not considered within statistical
calculations or the following tables. These isotopes are excluded from consideration as COCs/COPCs
based on natural occurrence and analogous site information 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]).

Table 3a. Comparison of Maximum or Statistical Contaminant Concentrations

to Action Levels for the 100-F-26:13 Shallow-Zone Pipeline Excavation

Verification Sampling Event. (2 Pages)

Generic Site Lookup Values® (pCi/g) Does the
. .. Maximum
Statistical Shallow Zone Groundwater River Result Does the Result
COPC R‘zjsil/dt Lookup Protection Protection Exceed PE;\S; IEEISR{;‘D
(pCi/g) Value Lookup Lookup Lookup odeling-
Value Value Values?
Carbon-14 3.3 5.16 =P b No Yes®
Cesium-137 0.036 6.2 =P b No .
Strontium-90 2.010 4.5 -P -b No -
Remedial Action Goals® (mg/kg) Does the
. . Maximum
Statistical Soil Cleanup Soil Cleanup or Statistical Does the Result
coc Result Direct Level for Level for Result Pass RE.SR":D
(mg/kg) Exposure | Groundwater River Exceed Modeling?
Protection Protection RAGs?
Arsenic 4.2 (< BG) 20 20 20 No --
Barium 50.7 (< BG) 5,600 132¢ 224 No .
Beryllium 0.33 (< BG) 10.4° 1.51¢ 1.51¢ No -
Boron” 1.33 16,000 320 - No -
Chromium (total) 9.0 (<BG) 80,000 18.5¢ 18.5¢ No -
Cobalt 5.2 (<BG) 1,600 32 - No -
Copper 11.1 (< BG) 2,960 59.2 22.0¢ No -
Remaining Sites Verification Package for the 100-F-26:13 Waste Site 14
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Table 3a. Comparison of Maximum or Statistical Contaminant Concentrations
to Action Levels for the 100-F-26:13 Shallow-Zone Pipeline Excavation
Verification Sampling Event. (2 Pages)
Remedial Action Goals® (ng/kg) Does the
Maximum
Statistical Soil Cleanup | Soil Cleanup | °F %atlslttmal Does the Result
coc Result Direct Level for Level for E)f::e d Pass RESR‘:D
(mg/kg) Exposure | Groundwater River Modeling?
. . RAGs?
Protection Protection
Lead 11.0 353 10.2¢ 10.2¢ Yes Yest
Manganese 228 (< BG) 11,200 5124 5124 No -
Molybdenum® 0.46 400 8 - No -
Nickel 9.0 (< BG) 1,600 19.14 27.4 No -
Vanadium 33.3 (< BG) 560 85.14 - No -
Zinc 34.9 (< BG) 24,000 480 67.84 No -
Aroclor-1254 0.0081 0.5 0.017' 0.017i No -
Aroclor-1260 0.015 0.5 0.017 0.017' No -

a

b

h

i

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

The 100 Area RDR/RAWP (DOE-RL 2005b) does not provide soil cleanup to be protective of groundwater and the Columbia River
levels for this contaminant. Based on the lowest radionuclide soil partitioning distribution coefficient (for strontium-90 [25 mL/g]),
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 m (16 ft) thick. Therefore, residual concentrations of this contaminant are predicted to be protective

of groundwater and the Columbia River.

108-F~ Drain Pipelines Cleanup Verification RESRAD Calculations (Appendix D).
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne

particulate mass-loading rate of 0.0001 g/m* (WDOH 1997).

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 173-340-730(3)(a)(iii),

1996 [Method B for surface waters]).

Based on the /00 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 distribution of lead (30 mL/g). The vadose zone

underlying the remediation footprint is approximately 5 m (16 ft) thick.
No Hanford Site-specific or Washington State background value available.

Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996 and DOE-RL, 2005b).

-- = not applicable

BG = background

COoC = contaminant of concern

COPC = contaminant of potential concern
RAG = remedial action goal

RDL = required detection limit

RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

= RESidual RADioactivity (dose assessment model)
= Washington Administrative Code

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Table 3b. Comparison of Maximum Contaminant Concentrations to Action Levels
for the 100-F-26:13 BCL Stockpiles Verification Sampling Event.

Generic Site Lookup Values® (pCi/g) Does the
Maximum ) Maximum Does the
COPC Result Shallow Zone Groundw"ater R“'el: Result Result Pass
Protection Protection Exceed RESRAD
(pCilg) Lookup xcee
Value Lookup Lookup Lookup Modeling?
Value Value Values?
Cesium-137 0.127 6.2 -0 =P No Yes®
Remedial Action Goals® (mg/kg) Does the
Maxi Maxi Does the
aximum Soil Cleanup | Soil Cleanup aximmum - p o sult Pass
coc Result Direct Level for Level for Result RESRAD
(mg/ke) Exposure | Groundwater River Exceec: Modeling?
Protection Protection RAGs?
Arsenic 9.6 20 20 20 No -
Barium 92.8 (<BG) 5,600 132¢ 224 No -
Beryllium 0.4 (<BG) 10.4¢ 1.51¢ 1.51¢ No -
Boron® 6.1 16,000 320 L No -
Chromium (total) 11.6 (<BG) 80,000 18.5¢ 18.5¢ No -
Cobalt 6.4 (<BG) 1,600 32 -t No -
Copper 12.1 (<BG) 2,960 59.2 22.0¢ No -
Lead 29.6 353 10.2¢ 10.2¢ Yes Yest
Manganese 295 (< BG) 11,200 512¢ 5124 No -
Molybdenum® 0.52 400 8 o No -
Nickel 10.2 (<BG) 1,600 19.1¢ 274 No -
Vanadium 39.0 (<BG) 560 85.1¢ L No -
Zinc 44.9 (<BG) 24,000 480 67.8 No -
Aroclor-1254 0.038 0.5 0.017" 0.017" Yes Yes®
Aroclor-1260 0.014 0.5 0.017" 0.017" No -

a

- e o o

h

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

The 100 Area RDR/RAWP (DOE-RL 2005b) does not provide soil cleanup levels for cesium-137 to be protective of groundwater and
the Columbia River. Given the soil-partitioning distribution coefficient for cesium-137 (50 mL/g), this contaminant is not predicted to
migrate more than 1 m (3.3 ft) vertically in 1,000 years (BHI 2005). The vadose zone underlying this waste site is approximately 5 m
(16 ft) thick. Therefore, residual concentrations of cesium-137 are predicted to be protective of groundwater and the Columbia River.
108-F- Drain Pipelines Cleanup Verification RESRAD Calculations (Appendix D).

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996).

No Hanford Site-specific or Washington State background value available.

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 173-340-730(3)(a)(iii),
1996 [Method B for surface waters]).

Based on the 100 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 lowest soil-partitioning coefficient distribution [lead] of 30 mL/g). The vadose
zone underlying the remediation footprint is approximately 5 m (16 ft) thick.

Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996) and DOE-RL, 2005b).

-- = not applicable RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose assessment model)
BCL = below contaminant level RDL = required detection limit

COC = contaminant of concern WAC = Washington Administrative Code

RAG =remedial action goal
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
Table 3c. Comparison of Maximum Contaminant Concentrations to Action Levels
for the 100-F-26:13 Road Crossing Shallow Zone and Road Crossing
Overburden Verification Sampling Event.
Remedial Action Goals® (mg/kg) Does the
Maxi Maxi Does the
aximum Soil Cleanup | Soil Cleanup aximum | p it P

cocC Result Result esut L ass

ESIL Direct Level for Level for esu RESRAD

(mg/kg) Exposure | Groundwater River Exceed Modeling?

. . ? °

Protection Protection RAGs?

Arsenic 1.3 (<BG) 20 20 20 No -
Barium 45.6 (< BG) 5,600 132° 224 No -
Beryllium 0.2 (< BG) 10.4° 1.51° 1.51° No -
Boron® 1.4 16,000 320 -4 No -
Chromium (total) 6.9 (<BG) 80,000 18.5° 18.5° No -
Cobalt 4.6 (<BG) 1,600 32 - No -
Copper 10.8 (< BG) 2,960 59.2 22.0° No -
Lead 5.2 (<BG) 353 10.2° 10.2° No -
Manganese 217 (<BG) 11,200 512° 512° No -
Molybdenum® 0.48 400 8 - No .
Nickel 8.3 (<BG) 1,600 19.1° 274 No -
Vanadium 22.3 (< BG) 560 85.1° -4 No -
Zinc 27.2 (< BG) 24,000 480 67.8° No -

* Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP)
(DOE-RL 2005b) or calculated per WAC 173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted.
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne
particulate mass-loading rate of 0.0001 g/m* (WDOH 1997).

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 173-340-730(3)(a)(iii),
1996 [Method B for surface waters]).

No Hanford Site-specific or Washington State background value available.

- = not applicable RAG = remedial action goal

BG = background RESRAD = RESidual RADioactivity (dose assessment model)
COC = contaminant of concern WAC = Washington Administrative Code

€

DATA EVALUATION

Evaluation of the results listed in Table 3c indicate that residual concentrations of site COCs/COPCs in
the road-crossing area are all below background values and/or below shallow-zone cleanup
requirements. In the excavation footprint and the BCL stockpile areas (Tables 3a and 3b), however,
residual concentrations of lead exceed the soil RAGs for the protection of groundwater and the
Columbia River. In the BCL stockpile, concentrations of aroclor-1254 also exceed the soil RAGs for
the protection of groundwater and the Columbia River. Data were not collected on the vertical extent of
residual contamination, but, given the lowest soil-partitioning coefficient (lead is the lowest, at

30 mL/g), RESidual RADioactivity (RESRAD) modeling (BHI 2005) predicts that these contaminants
will not migrate more than 2 m (6.6 ft) vertically in 1,000 years. The vadose zone beneath the
100-F-26:13 excavation is approximately 5 m (16 ft) thick. Therefore, residual concentrations of these
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COC:s are protective of groundwater. The only pathway for contamination to reach the Columbia River
is via groundwater migration, so these contaminant concentrations are also protective of river water. All
other COCs/COPCs for the 100-F-26:13 excavation and the BCL stockpiles were either not detected or
were quantified below RAGs and/or lookup values.

For radionuclide contaminants, RESRAD modeling (ANL 2005) is used to predict the dose rate, the
excess lifetime cancer risk, and the impact on groundwater and the river from residual radionuclide COC
concentrations (DOE-RL 2005b). For the 100-F-26:13 pipeline excavation, the maximum
concentrations of individual radionuclides in Table 3a were entered into the RESRAD computer code
with the results included in the RESRAD calculations in Appendix D. A maximum all-pathways dose of
12.2 mrem/yr was predicted to occur in the present year (2007), which is less than the RAG for the
allowable radiation dose rate above background of 15 mrem/yr. For information only, the risk due to
radionuclides is also presented. The dose rate corresponds to a carcinogenic risk of 1.03 x 10™.
RESRAD predicts that both dose and risk will decline over time due to radioactive decay. The
RESRAD model predicts that no radionuclide will reach groundwater (or the river) within the 1,000
years of the evaluation. Therefore, residual concentrations of radionuclides are protective of
groundwater and the Columbia River.

Assessment of the risk requirements for the 100-F-26:13 subsite is determined by calculation of the
hazard quotient and carcinogenic (excess cancer) 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, and a cumulative excess carcinogenic risk of less than 1 x 107, These risk values were
conservatively calculated for the entire waste site using the highest 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 results

(Appendix C) indicate that all individual hazard quotients for noncarcinogenic constituents are

less than 1.0. The cumulative hazard quotient for the 100-F-26:13 waste site is 2.5 x 107 All
individual cumulative carcinogenic risk values are less than 1 x 10°. The cumulative carcinogenic risk
value is 1.1 x 10”7, Therefore, nonradionuclide risk requirements are met.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the

WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 100-F-26:13
remediation footprint is included in the statistical calculations (Appendix B). The three-part test is not
applicable to the BCL stockpile or the road crossing results because direct comparison of maximums of
nonstatistical sampling results to cleanup levels was used as the compliance basis. All statistical
calculations of residual COC/COPC concentrations for the 100-F-26:13 remediation footprint pass the
three-part test, except for lead, which fails in comparison to the soil RAGs for groundwater and river
protection. As noted above, lead is not predicted to migrate more than 2 m (6.6 ft) vertically in

1,000 years. Therefore, residual concentrations of lead are protective of groundwater and the Columbia
River.

This section demonstrates that remedial actions at the 118-F-1 site have achieved the applicable RAGs.
Sections 5.4 and 5.5 address attainment of direct exposure RAGs as well as groundwater and Columbia
River protection RAGs, respectively. Section 5.6 summarizes the results of the WAC 173-340 three-
part test performed in the 95% UCL calculation brief (Appendix B). This test is required for
nonradionuclide COCs only and is based on the most restrictive RAG (defined as the lowest of the direct
exposure, groundwater protection, and river protection RAGs).
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DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED

Radionuclides

The individual radionuclide cleanup verification statistical values from the excavation shallow zone
(Table 3a) were entered into the RESRAD computer code, Version 6.30 (ANL 2005), to estimate the
dose rate and the impact on groundwater and the river from residual COC concentrations. A separate
RESRAD run was not required for the overburden/BCL decision unit, as only one radionuclide was
detected (cesium-137), and the maximum radionuclide concentration does not exceed the lookup value.

A separate RESRAD run was not required for the road-crossing decision unit, as no radionuclides were
detected.

The results of the 100-F-26:13 RESRAD dose rate estimates for the all-pathways scenarios for the
excavation shallow zone are shown in Figure 7. These dose rates represent the dose contributions from
soils at relevant time periods. The estimated maximum total all-pathways dose rate from the
100-F-26:13 pipeline remediation footprint is 12.2 mrem/yr at year zero (2007) and decreases to

2.04 x 10™"° mrem/yr in 1,000 years (Figure 4). The estimated dose rate in the year 2018 is 5.15
mrem/yr. The 2018 date corresponds to the 30-year site cleanup schedule of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1989). All dose rate estimates are less than the 15

mrem/yr RAG. The RESRAD computations are shown in detail in the calculation brief presented in
Appendix D.

Figure 7. RESRAD Analysis for the 100-F-26:13 Remediation Footprint
— All Radionuclides, All-Pathways Dose Rate Estimate.
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The radionuclide RAG for direct exposure is derived from the Remaining Sites ROD (EPA 1999a) and
is expressed in terms of an allowable radiation dose rate above background (i.e., 15 mrem/yr). The
RAG evaluation involved using the RESRAD model to estimate total annual radiation dose rates for
1,000 years for comparison to the RAG. Radiation presents a carcinogenic risk, and the RESRAD
model also calculates the excess lifetime cancer risk (ELCR) associated with the estimated radiation
dose rates using the U.S. Environmental Protection Agency’s (EPA’s) Health Effects Assessment
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Summary Tables (update dated April 16, 2001, “Update of Radionuclide Carcinogenicity Slope
Factors,” available on the Internet at www.epa.gov/radiation/heast). The “National Oil and Hazardous
Substances Pollution Contingency Plan” (40 Code of Federal Regulations 300) presents a target range
for residual risk of 10 to 10°® and establishes that Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) cleanups should generally achieve a level of risk
within the 10 to 10 carcinogenic risk range based on the reasonable maximum exposure for an
individual. Further EPA policy has noted that the upper boundary of the risk range is not a discrete line
at 10 and that a specific risk estimate around 10™ may be considered acceptable, if justified based on
site-specific conditions (EPA 1999b). The goal of remediation is to achieve the 10™ to 10°® risk range,
using a dose of 15 mrem/yr above background as an operational guideline to achieve this goal.

Figure 8 illustrates the ELCR for the remediation footprint as estimated using the RESRAD model.
Because of radioactive decay, the risk decreases over time. The maximum predicted ELCR occurs at
present (year 2007). The maximum ELCR is 1.03 x 10 for the remediation footprint, and the ELCR
predicted for the year 2018 is 6.88 x 10”°. The maximum ELCR of 1.03 x 10*, while slightly outside the
target risk range of 10 to 10°®, is considered acceptable because it is predicted for the plant ingestion
pathway which is not predicted to occur on the Hanford Site in the foreseeable future.

Figure 8. RESRAD Analysis — Radionuclide Risk, All Pathways — Remediation Footprint.
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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
designs (DOE-RL 2005a, WCH 2007a). This DQA was performed in accordance with site specific data
quality objectives found in the SAP (DOE-RL 2005a).

To ensure quality data, the SAP data assurance requirements and the data validation procedures for
chemical and radiochemical analysis (BHI 2000b, 2000c) 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
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intended use (i.e., evaluate against cleanup criteria to indicate if remedial action goals have been met).
The DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was
initiated by the data quality objectives process (EPA 2000).

A review of the sample designs (DOE-RL 2005a and WCH 2007a), the field logbook (WCH 2007b),
and applicable analytical data packages has been performed as part of this DQA. All samples were
collected and analyzed per the sample design. The sample design and samples collected are sufficient to
indicate if all remedial action objectives and goals for direct exposure, protection of groundwater, and
protection of the Columbia River have been met.

The verification sample data, collected at the 100-F-26:13 waste site, were provided by the laboratories
in two sample delivery groups (SDGs): SDG K0879 and SDG K0931. SDG K0879 was submitted for
third-party validation. No major deficiencies were identified in the analytical data. Minor deficiencies
are discussed below.

In the 100-F-26:13 data set, samples J15752, J15753, J15755, and J15758 had inconsistent results
between the initial gross alpha/gross beta analyses and the isotopic analyses. The laboratory reran the
gross alpha/gross beta analyses. This produced two sets of data for gross alpha and gross beta analyses.
An examination of the data determined that the second data set is more reliable than the first data set.
The first gross alpha/gross beta data sets are excluded and the second data set has been used for the data
quality assessment and for decision-making purposes. See author’s note below.

SDG K0879

This SDG comprises 16 field samples from the 100-F-26:13 excavation area (J15748 — J15758) and the
associated BCL stockpiles (J15759-J15762) and an equipment blank (J15766). Sample J15754 is the
field duplicate of sample J15753.

The field samples were analyzed for inductively coupled plasma (ICP) metals, mercury, hexavalent
chromium, polychlorinated biphenyls (PCBs), gross alpha, gross beta, nickel-63 by liquid scintillation
counting (LSC), total strontium by beta counting, carbon-14, tritium, technecium-99, and by gamma
spectroscopy. The equipment blank was analyzed for ICP metals and PCBs. SDG K0879 was
submitted for third-party validation. No major deficiencies were found in SDG K0879. Minor
deficiencies are as follows:

Matrix spikes (MSs) were not run for tritium or carbon-14 in SDG K0879. Copper-242 was not
included in the laboratory control sample (LCS). Third-party validation qualified all of the tritium,
carbon-14, and copper-242 data in SDG KO0879 as estimated and flagged “J”. Estimated data are useable
for decision-making purposes.

A surrogate recovery in sample J15758 was above the acceptance criteria at 128%. Third-party
validation qualified the aroclor-1260 result in sample J15758 as estimated with a “J” flag. Estimated
data are useable for decision-making purposes.
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Author’s note:

Gross alpha and/or gross beta analyses are screening methods used to evaluate if additional
isotopic analyses are required. The isotopic analyses then determine if specific Hanford-related
contaminants are the source of the elevated gross alpha or gross beta results. Standard procedure
is that elevated gross alpha results prompt additional analyses for isotopic forms of plutonium,
americium, and uranium, and elevated gross beta results prompt additional analyses for strontium.
Typically, the isotopic analyses will indicate the source of the elevated gross alpha or gross beta.
However, additional isotopic analyses for Hanford-related contaminants were not successful in
identifying the primary contributor for elevated gross alpha and/or gross beta results from the
initial 100-F-26:13 data set. It is possible that variability in the background levels is responsible
for the observed results. In instances without a clear explanation of the data, the laboratory is
asked to rerun samples.

Examination of the original and duplicate data sets has consistently revealed that the elevated
gross alpha/beta results are partially due to analytical variability in the gross alpha/beta counting
methods. Because they are specific, the isotopic results are more reliable than the screening
methods.

Where two sets of data are created during the investigation of the elevated gross alpha/beta results,
an examination of both sets of data is made with priority given to the isotopic analyses. The data
set most consistent with the isotopic analysis is considered more reliable. If the second data set is
determined to be more reliable, the first data set is excluded and the second data set is used for
decision-making purposes. If an evaluation of the two data sets is inconclusive, then the first
(original) data set is retained and used for decision-making purposes, while the second data set is
rejected. Duplicated data are accepted or rejected in sets. Individual results from multiple data
sets are not mixed to create a desired result.

Additionally, in the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron,
antimony, and silicon) are out of acceptance criteria. For aluminum, iron, and silicon, the spiking
concentration is insignificant compared to the native concentration in the sample from which the MS
was prepared. For these analytes, the deficiency in the MS result 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 four
analytes with acceptable results. Antimony did not have mismatched spike and native concentrations in
the original MS. The original MS recovery for antimony was 59.1%. Antimony results for all samples
in SDG KO0879 are qualified as estimated and flagged “J” by third-party validation. Estimated data are
useable for decision-making purposes.

The relative percent difference (RPD) for silicon is outside quality control (QC) limits, at 30.8%. The

results for silicon were qualified as estimates and flagged “J” by third-party validation. Estimated data
are useable for decision-making purposes.
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SDG K0931

This SDG comprises eight field samples from the 100-F-26:13 waste site. Five of these samples were
collected from the BCL stockpiles (J15759-J15762, J15F89), and three (J15763-J15765) from the road-
crossing area of the 100-F-26:13 excavation shallow zone.

These samples were analyzed for ICP metals, mercury, hexavalent chromium, PCBs, semivolatile
organic compounds (SVOCs), chlorinated pesticides, gross alpha, gross beta, and by gamma
spectroscopy. No major deficiencies were found in SDG K0931. Minor deficiencies are as follows:

In the SVOC analysis, 2 of 48 surrogate recoveries are outside of the acceptance criteria. However, the
secondary criteria for surrogates in the SVOC analysis allows for “no more than one outlier per sample”
to the accepted recovery range. All of the samples in SDG K0931 meet either the primary or the
secondary criteria for surrogate recovery. The data are useable for decision-making purposes.

In the SVOC analysis, 3 of 128 MS recoveries are below the acceptance criteria. The MSDs for
1,3-dichlorobenzene, 1,2-dichlorobenzene, and hexachloroethane are below the acceptance criteria at
48%., 47%, and 47%, respectively. The results for these analytes may be considered estimated.
Estimated data are useable for decision-making purposes.

In the SVOC analysis, the LCS recoveries for 2 of 64 analytes are below the QC limit. The LCS
recoveries for 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol are 16% and 24%, respectively. These
recoveries are not low enough to force rejection of the associated data. The 2,4-dinitrophenol and
4,6-dinitro-2-methylphenol in SDG K0931 are, therefore, considered estimated. Estimated data are
acceptable for decision-making purposes.

In the PCB analysis, 1 of 48 surrogate recoveries is outside of the acceptance criteria. However, the
secondary criteria for surrogates in the SVOC analysis allows for “no more than one outlier per sample”
to the accepted recovery range. All of the samples in SDG K0931 met either the primary or the
secondary criteria for surrogate recovery. The data are useable for decision-making purposes.

Due to lack of an MS, MSD, or LCS analysis for toxaphene in the pesticide analysis, all toxaphene
results for SDG K0931 may be considered estimated. Estimated data are acceptable for decision-
making purposes.

In the ICP metals analysis, the MS recoveries for three ICP metals (aluminum, iron, and silicon) are out
of acceptance criteria. For these analytes, the spiking concentration is insignificant compared to the
native concentration in the sample from which the MS was prepared. The deficiency in the MS result is
a reflection of the analytical variability of the native concentration rather than a measure of the recovery
from the sample. To confirm quantitation, PDSs and serial dilutions were prepared for all three analytes
with acceptable results. The data are useable for decision-making purposes.

The RPD for silicon is outside QC limits, at 45.6%. The elevated RPD is attributed to the natural
heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes.

In the ICP metals analysis, sodium and zinc are reported in the MB at concentrations above the contract-
required quantitation limit. The sodium and zinc results for all samples in SDH K0931 may be
considered estimated with reported values that are higher than the actual values in the samples. The data
are acceptable for decision-making purposes.
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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 shown in those calculations are reported by SDG in the
previous sections.

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. The field QA/QC samples for the 100-F-26:13 site,
listed in the field logbook (WCH 2007c¢), are primary and duplicate field samples from the excavation
(J15753/J15574). 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 COC. Only
analytes with values above 5 times the detection limits for both the main and duplicate samples are
compared. The 95% UCL calculation brief in Appendix B provides details on duplicate pair evaluation
and RPD calculation. None of the RPDs calculated for the sample pair J15753/J15574)) are above the
acceptance criteria (30%). 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 B) to indicate that a visual check of
the data is required by the reviewer. None of the 100-F-26:13 results required this check.

An overall visual inspection of all of the data is also performed. No additional major or minor
deficiencies are noted. The data are suitable for the intended purpose of cleanup verification.

Data Quality Assessment Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed above,
are a potential concern 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-26:13
verification sampling data determined that the analytical results are accurate within the standard errors
associated with the analytical methods, sampling, and sample handling. The DQA review for the
100-F-26:13 waste site establishes that the data are of the right type, quality, and quantity to support the
intended use. 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 B of this document.

SUMMARY FOR INTERIM CLOSURE

The 100-F-26:13 waste site has been evaluated and remediated in accordance with the Remaining Sites
ROD (EPA 1999a) and the RDR/RAWP (DOE-RL 2005b). Because of the results of the confirmatory
sampling, approximately 580 BCM (760 BCY) of pipeline material and suspect contaminated adjacent
and underlying soils were removed and staged in a designated area for later disposal to the

Environmental Restoration Disposal Facility. Sampling to verify the completeness of remediation was
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performed, and the analytical results indicated that the residual concentrations of COCs/COPCs at this
site meet the cleanup objectives for direct exposure, groundwater protection, and river protection. In
accordance with this evaluation, the verification sampling results support a reclassification of the
100-F-26:13 waste site to Interim Closed Out. The 100-F-26:13 excavation depths ranged from 4.3 m to
5.2m (14 ft to 17 ft), which includes a shallow zone and a deep zone. However, the entire excavation
area is considered one decision unit, and is interim closed out using the more restrictive shallow-zone
cleanup criteria; therefore, institutional controls to prevent uncontrolled drilling or excavation into the
deep zone are not required.
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APPENDIX A

CONFIRMATORY SAMPLING AND WASTE
CHARACTERIZATION RESULTS
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Table C-1. 100-F-26:13 Confirmatory Sampling Results. (4 Pages)

Sample Location Sample | Sample | Americium-241 GEA Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155
Number| Date pCi/g | QI MDA | pCi/g | Q] MDA | pCi/g | Q] MDA | pCi/g | Q| MDA | pCi/e |Q] MDA | pCi/g | Q] MDA
Test Pit 1 Soil JO22L.2 | 01/05/05 | 0.31 (U} 0.31 0.036 |U| 0.036 | 0.042 |U| 0.042 0.11 |U} 0.11 0.17 |U] 0.17 0.14 |U| 0.14
Duplicate of JO22L.2 | J022L.3 | 01/05/05 | 0.18 | U} 0.18 0.049 |UJ 0.049 | 0.061 U] 0.061 0.14 [U} 0.14 0.19 JU|l 0.19 0.13 U} 0.13
Test Pit 2 Soil JO22L4 | 01/05/05 03 |U 0.3 0.032 U} 0.032 ] 0.038 JU| 0.038 | 0.094 | U} 0.094 0.14 U} 0.14 0.13 |U|] 0.13
Test Pit 1 Sediment | J022L6 | 01/05/05 02 |U| 02 1.5 0.069 | 0.064 U] 0.064 | 0412 0.12 0.187 0.16 0.14 U] 0.14
Test Pit 2 Sediment | J022L7 | 01/05/05 | 0.39 U} 0.39 1.07 0.053 | 0.047 U] 0.047 0.13 |U| 0.13 014 U] 0.14 0.17 U} 0.17
Sample Location Sample | Sample Gross alpha Gross beta Potassium-40 Radium-226 Radium-228 Thorium-228 GEA
Number| Date pCi/g Q| MDA pCi/g | Q] MDA | pCi/g | Q] MDA | pCi/g 1Q} MDA pCi/g | Q| MDA | pCi/g | Q] MDA
Test Pit 1 Soil J022L2 | 01/05/05 13.8 6.5 21.8 5.8 16.8 0.37 0.499 0.081 0.602 0.17 0.599 0.043
Duplicate of J022L2 | J022L3 | 01/05/05 12.1 7.2 18.3 5.5 19.1 0.34 0.512 0.07 0.685 0.23 0.63 0.054
Test Pit 2 Soil JO22LA | 01/05/05 11.3 6.1 18.6 5.6 15.8 0.36 0.498 0.077 0.657 0.18 0.529 0.04
Test Pit 1 Sediment | JO22L6 | 01/05/05 | 5.38 4 11.5 5.3 4.8 0.55 0.378 0.096 0.345 0.2 0.274 0.067
Test Pit 2 Sediment | J022L7 | 01/05/05 18.3 4 20.9 5.4 12.6 0.48 0.883 0.089 1.3 0.2 1.05 0.061

Sample | Sample | Thorium-232 GEA | Uranium-235 GEA | Uranium-238 GEA
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Sample Location |\ her| Date | pCile [Q] MDA | pCiig ] O] MDA | pCiig | Q] MDA
Test Pit 1 Soil 702212 | 01/05/05 | 0.602 017 | 016 |U| 016 | 49 |uU| 49
Duplicate of J022L2 | J022L3 | 01/05/05 | 0.685 023 | 019 JU| 019 | 71 |U| 71
Test Pit 2 Soil J022L4 | 01/05/05 | 0.657 0.18 | 014 |U| 014 | 47 |U| 47
Test Pit 1 Sediment | J022L6 | 01/05/05 | 0.345 0.2 02 Ul 02 | 59 [U| 59
Test Pit 2 Sediment | J022L7 | 01/05/05 | 1.3 0.2 02 Jul 02 | 53 |U| 53

Acronyms and notes apply to all tables in this appendix.

Note: Data qualified with C are considered acceptable values.
C = blank contamination (inorganic compounds)

GEA = gamma energy analysis

MDA = minimum detectable activity

PCB = polychlorinated biphenyls

PQL = practical quantitation limit

Q = qualifier

U = undetected
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Table C-1. 100-F-26:13 Confirmatory Sampling Results. (4 Pages)

Sample Location Sample | Sample Aluminum Antimony Arsenic Barium Beryllium Boron
Number| Date | mg/ke |Q| PQL mg/kg | Q] PQL | mg/kg 1Q] PQL mg/kg | Q] PQL mg/kg | Q] PQL mg/kg Q] PQL
Test Pit 1 Soil J0221.2 | 01/05/05| 4400 3.3 0.37 0.29 1.6 0.27 28.8 0.04 0.38 0.01 0.45 0.31
Duplicate of J022L2 | J022L3 | 01/05/05 | 5820 3.2 0.45 0.28 2.9 0.26 63.5 0.04 0.64 0.01 1.1 0.3
Test Pit 2 Soil JO22L4 | 01/05/05] 4230 2.8 025 U] 0.25 1.8 0.23 34.1 0.04 0.42 0.009 0.49 0.27
Equipment Blank JO22L.5 | 01/05/05] 48.4 2.6 023 jU| 023 021 |U| 0.21 0.95 0.03 0.01 0.009 025 (U} 025
Test Pit 1 Sediment | JO22L6 | 01/05/05| 8700 6.8 4.7 0.61 11.7 0.67 236 0.09 0.41 0.02 29.6 0.66
Test Pit 2 Sediment | JO22L7 | 01/05/05] 5450 2.5 106 0.26 11 0.24 169 0.04 0.53 0.009 2.5 0.27
. . . Hexavalent
. Sample | Sample Cadmium Calcium Chromium Cobalt Copper .
Sample Location Number| Date Chromium
mg/kg |Ql POL | mg/kg |Qf PQL | mgkg |1Q] POL | mgke |1Ql PQL | mg/ke |Q] PQL | mg/kg |Q] POL
Test Pit 1 Soil JO22L2 {01/05/05] 0.03 |U| 0.03 5860 2.9 9.5 0.08 4.1 0.07 11.2 0.14 021 JU| 0.21
Duplicate of J022L2 | J022L3 | 01/05/05} 0.03 JU| 0.03 6640 2.8 10.3 0.08 6.2 0.07 15.5 0.14 022 U] 022
Test Pit 2 Soil J022L4 | 01/05/05] 0.03 (U} 0.03 5580 2.5 9 0.07 4.3 0.06 10.9 0.13 021 |U| 0.21
Equipment Blank JO22L5 | 01/05/05] 0.02 |U| 0.02 19.9 2.3 0.11 0.07 0.06 |U| 0.06 0.92 0.13
Test Pit 1 Sediment | JO22H7*| 01/05/05 0.35 U} 0.35
Test Pit 2 Sediment | JO22H8* | 01/05/05 49.4 0.35
Test Pit 1 Sediment | JO22L6 | 01/05/05] 6.6 0.07 19500 6.1 201 0.17 3.9 0.15 5680 0.3
Test Pit 2 Sediment | JO22L7 | 01/05/05] 1.8 0.03 3020 2.5 329 0.07 6.9 0.06 1100 0.13
Sample Location Sample | Sample Iron Lead Magnesium Manganese Mercury Molybdenum
Number| Date | mg/kg |Q| PQL mg/kg | Q| PQL mg/kg 1Q| PQL mg/kg 1Q] POQL mgkeg Q| PQL mg/kg Q] PQL
Test Pit 1 Soil JO22L2 | 01/05/05 | 12300 2.9 2.6 0.23 3540 0.71 230 0.03 0.04 0.01 0.31 0.24
Duplicate of J022L2 | J022L3 | 01/05/05] 18600 2.8 6.3 0.2 3990 0.7 332 0.03 0.32 0.02 0.59 0.23
Test Pit 2 Soil J022L4 | 01/05/05 | 12900 2.5 3.6 0.2 3430 0.62 223 0.03 0.01 |U| 0.01 0.46 0.21
Equipment Blank JO22L5 | 01/05/05] 108 2.3 0.53 0.18 10.1 0.57 2.5 0.02 002 |U| 0.02 0.19 |U| 0.19
Test Pit 1 Sediment | JO22L6 | 01/05/05 | 22000 6.1 434 0.48 6040 1.5 161 0.07 29.3 0.55 5 0.5
Test Pit 2 Sediment | J0O22L7 | 01/05/05 | 59400 5.1 13900 0.2 3350 0.63 318 0.03 18 0.25 2.4 0.21

*Only analyte was hexavalent chromium.
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Table C-1. 100-F-26:13 Confirmatory Sampling Results. (4 Pages)
Sample Location Sample | Sample Nickel Potassium Selenium Silicon Silver Sodium
Number| Date | mg/ke | Q| PQL mg/kg 1 Q| PQL mg/kg 1Qf PQL | mg/kg 1Q] PQL | mgkg |Q] PQL mg/kg Q] POQL
Test Pit 1 Soil JO2212 | 01/05/05] 9.8 0.12 999 1.9 038 {U| 0.38 301 1.4 0.1 U 0.1 196 0.52
Duplicate of J022L2 | J022L3 | 01/05/05] 10.4 0.12 1310 1.9 037 U] 0.37 505 1.4 0.1 |U] 0.1 214 0.52
Test Pit 2 Soil JO22L4 | 01/05/05]1 9.7 0.11 723 1.7 033 U] 0.33 282 1.3 0.09 U} 0.09 154 0.46
Equipment Blank J022L5 101/05/05] 0.1 JU} 0.1 19.6 1.6 031 U] 0.31 40.2 1.2 0.08 (U} 0.08 5.8 0.42
Test Pit 1 Sediment | JO22L.6 | 01/05/05] 29.2 0.26 2690 4.1 1.9 0.8 750 3 9.3 0.22 2330 1.1
Test Pit 2 Sediment | JO22L7 | 01/05/05] 38.1 0.11 930 1.7 2.5 0.34 185 1.3 5.3 0.09 332 0.47
. Sample | Sample Vanadium Zinc

Sample Location Number | Date | mg/ke {Q] PQL mg/kg 1 Q1 POL
Test Pit 1 Soil JO22L.2 | 01/05/05| 28.3 0.07 26.1 {C|] 0.13
Duplicate of J022L2 | J022L3 | 01/05/05 ] 46.8 0.07 567 |C| 0.13
Test Pit 2 Soil JO2214 | 01/05/05] 30.5 0.06 275 JC| 0.12
Equipment Blank J022L5 | 01/05/05] 0.06 0.06 1.1 C| 0.11
Test Pit 1 Sediment JO22L6 | 01/05/05| 48.5 0.15 1320 | C| 0.28
Test Pit 2 Sediment JO22L7 | 01/05/05 72 0.06 673 C] 0.12
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Table C-1. 100-F-26:13 Confirmatory Sampling Results. (4 Pages)

Jo221.2 J022L3 J0221.4 J022L5 J022L6 J022L7

Constituent Test Pit 1 Soil Duplicate of J022L.2 Test Pit 2 Soil Equipment Blank Test Pit 1 Sediment Test Pit 2 Sediment
Sample Date 01/05/05 | Sample Date 01/05/05 | Sample Date 01/05/05 | Sample Date 01/05/05 | Sample Date 01/05/05 | Sample Date 01/05/05

mehe Q] POL | pekg [Q] POL | peke [Qf POL | pekg [Q] POL | peke [Q PQL | pghke [Q] PQL

PCBs (polychlorinated biphenyls)

Aroclor-1016 34 U 34 36 U 36 35 Ul 35 33 U} 33 3800 {U|[ 3800 1700 U} 1700

Aroclor-1221 34 U 34 36 U 36 35 Uf{ 35 33 U}l 33 3800 | U{ 3800 1700 U} 1700

Aroclor-1232 34 U 34 36 U 36 35 Ul 35 33 U} 33 3800 | U| 3800 1700 U} 1700

Aroclor-1242 34 U 34 36 U 36 35 Ul 35 33 Up 33 3800 | U| 3800 1700 JU| 1700

Aroclor-1248 34 U 34 36 U 36 35 Ul 35 33 U| 33 3800 | U 3800 1700 U} 1700

Aroclor-1254 34 U 34 36 U 36 35 Ul 35 33 U] 33 11000 3800 1700 U} 1700

Aroclor-1260 34 U 34 36 U 36 35 Ul 35 33 U] 33 3800 [Uf 3800 2900 1700
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Attachment to Waste Site Reclassification Form 2005-011 Rev.0

APPENDIX B

95% UCL CALCULATIONS AND VERIFICATION
SAMPLING RESULTS

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is
available upon request. When the project is completed, the file will be stored in a U.S. Department of
Energy, Richland Operations Office repository. This calculation has been prepared in accordance with
ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford,
Richland, Washington. The following calculation is provided in this appendix:

100-F-26:13 Subsite Cleanup Verification 95% UCL Calculations, 0100F-CA-V0324, Rev. 0,
Washington Closure Hanford, Richland, Washington.

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.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site B-ii




Attachment to Waste Site Reclassification Form 2005-011

CALCULATION COVER SHEET

Project Title: 100-F Area Field Remediation

Re

Acrobat 8.0

Job No. 14655

Area: 100-F

Discipline: Environmental

*Calculation No: 0100F-CA-V0324

Subject: 100-F-26:13 Waste site Cleanup Verification 95% UCL Calculations

Computer Program: Excel

Program No: Excel 2003

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 X

Cover = 1
Sheets = 10
0 Attm. 1=7
Total =18

Preliminary [

E. J. Farris

i’/}p‘aw(

S. W. Clark J. M. Capron

Superseded |

S. W. Callison

.

S/ le —

Voided [~

1/-19-07

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007)

*Obtain Calc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

v. 0
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

CALCULATION SHEET
Washington Closure Hanford
Originator E. J. Farris NE Date 11/15/07 Calc. No. 0100F-CA-V0324  Rev.No. .0 |
Project Field Remediation \J Job No. 14655 Checked S. W. Clark @ s Date U/(.s‘?c,;;
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 1 0f10
Summary
Purpose:

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

Table of Contents:

Sheets 1 to 3 - Summary

Sheets 4 to 6 - Shallow Zone Excavation Verification Data and Statistical Computations
Sheets 7 to 8 - Ecology Software (MTCAStat) Results

Sheet 9 to 10 - Duplicate Analysis

Attachment 1 - 100-F-26:13 Verification Sampling Results (7 sheets)

Given/References:

1) Sample Results (Attachment 1).

2) Background values and remedial action goals (RAGs) are from DOE-RL (2005b), DOE-RL (2001), and
Ecology (2005).

8) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

4) DOE-RL, 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.

5) DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology,
Olympia, Washington.

7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
Ecology, Olympia, Washington.

8) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspxs.

9) 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.
10) WAC 173-340, 1896, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.

Solution:

Calculation methodology is described in Ecology publication #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL
2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the

WAC 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for primary-duplicate sample pairs, as required.
The hazard quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining
Sites Verification Package (RSVP).

Calculation Description:

The subject calculations were performed on data from soil verification samples (Attachment 1) from the subject waste site. The data
were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or creating
formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is
documented by this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data were collected, and
the results are also included in Attachment 1. As the maximum detected values for these data sets are used instead of the 95% UCL
(additional discussion is provided in the RSVP), calculations on these data sets are not included herein. Duplicate RPD results are
used in evaluation of data quality within the RSVP for this site.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site B-2



Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

CALCULATION SHEET
Washington Closure Hanford
Originator E. J, Farris W Date 11/15/07 Calc. No. 0100F-CA-V0324 Rev. No. 0
Project Field Remediation ¥ Job No. 14655 Checked S. W. Clark EJ ) S Date // Z;ZG
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 10

Summary (continued)

Methodology:

For nonradioactive analytes with <50% of the data below detection limits and all detected radionuclide analytes, the statistical value
calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analyies with >50% of the data below
detection limits, as determined by direct inspection of the sample resuits (Attachment 1), the maximum detected value for the data
set is used instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these
maximum detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no
reported detections. Calculated cleanup levels are not available in Ecology (2005) under WAC 173-340-740(3) for aluminum,
calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents are not considered site COCs/COPCs and
10 |are also not included in these calculations. The 95% UCL values were not calculated for radium-228, radium-228, thorium-228,

11 (thorium-232, and potassium-40, as these isotopes are excluded from consideration as COCs/COPCs based on natural occurrence
12 |and analogous site information,

©oO~NODUHEWN -

14 1 All nonradionuclide data reported as being undetected are set to % the detection limit value for calculation of the statistics (Ecology
15 1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not
report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation
of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as
1g |described above.

21 |For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
22 |and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10)
23 |and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are
24 |performed. For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing and calculation of the 95%
25 |UCL is done using Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the

26 |RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address
27 lvariable quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting
data set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:

3o 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

33 |2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,

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

36 |The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are
37 |greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical

38 'method and is listed in Table II-1 of the SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data showed that a
39 |given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed.
The RPD calculations use the following formula:

RPD =[ |M-S|/((M+8)/2)]*100
45 where, M = main sample value S = split {or duplicate) sample value

47 |When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times the TDL in one or both

48 |samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate results exceeds a
49 |control limit of 2 times the TDL, further assessment regarding the usability of the data is performed. This assessment is provided in
50 the data quality assessment section of the RSVP.

For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data
compare favorably. For 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 regarding the usability of the data is performed. No split samples were collected for
56 |cleanup verification of the subject site. Additional discussion is provided in the data quality assessment section of the applicable
57 |RSVP, as necessary.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site B-3
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Attachment to Waste Site Reclassification Form 2005-011

Washington Closure Hanford

Originator E. J. Farris é’ég
Project Field Remediatign

Date
Job No.

11/15/07  Calc. No. 0100F-CA-V0324
14655

Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations

Rev. 0

CALCULATION SHEET

Rev. No. 0

Checked S. W. Clark _#X3J < Date E gZJ ,207
Sheet No. of

Summary (continued)

Results:

The resulis presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone excavation, the

WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site.

. Relative Percent Difference Results
Results Summary - Shallow Zone Excavation QA/QC Analysis
Excavation
Analyte Shallow BCL b Roa.d » | Units Analyte Duplicate
Zone® Stockpiles”| Crossing Analysis®

Arsenic 4.2 9.6 1.3 mg/kg Aluminum 64.9%
Barium 50.7 92.8 45.6 mg/kg Barium 53.5%
Beryllium 0.33 0.4 0.2 mg/kg Calcium 50.3%
Boron 1.33 6.1 1.4 mg’kg Chromium 69.2%
Chromium 9.0 11.6 6.9 mg/kg Copper 39.2%
Cobalt 5.2 6.4 4.6 ma/kg Iron 64.3%
Copper 111 121 10.8 ma/kg Magnesium 55.9%
Lead 11.0 29.6 5.2 mg/kg Manganese 66.3%
Manganese 228 295 217 mg/kg Silicon 1.8%
Nickel 9.0 10.2 8.3 mg/kg Vanadium 77.3%
Vanadium 33.3 39 22.3 mg/kg Zinc 57.5%
Zinc 34.9 44.9 272 mg/kg Potassium-40 9.0%
Molybdenum 0.46 0.52 0.48 mg/kg Radium-226 19.5%
Aroclor-1254 0.0081 0.038 - mg/kg "Relative percent difference evaluation was not
Aroclor-1260 0.015 0.014 - mg/kg required for analytes not included in this table.
Carbon-14 3.3 - - pCi/g “These values are discussed in the RSVP.
Cesium-137 0.036 0.127 - pCilg
Strontium-90 2.010 - - pCilg

WAC 173-340-740(7)(e) Evaluation:

WAC 173-340 3-Part Test for most stringent RAG:

95% UCL > Cleanup Limit? YES
> 10% above Cleanup Limit? YES
Any sample > 2x Cleanup Limit?  NO

Because of the "yes" answers to the WAC 173-340 3-part test for lead, additional

evaluation of the attainment of cleanup criteria will be performed.

36 *The 95% UCL result or maximum value, depending on data censorship,

37
38
39

as described in the methodology section.
"The maximum value

Remaining Sites Verification Package for the 100-F-26.:13 Waste Site

Abbreviations/Acronyms:

The following abbreviations and/or acronyms are

used in this calculation:

B = blank contamination (organics)

BG = background

C = blank contamination (inorganics)

COC= contaminant of concern

COPC = contaminant of potential concern

GW = groundwater

J = estimate

MDA = minimal detectable activity

MTCA = Model Toxics Control Act

PQL = practical quantitation limit

Q = qualifier

QA/QC = quality assurance/quality control

RAG = remedial action goal

RDL = required detection limit

RDR/RAWP = remedial design report/remedial
action work plan

RESRAD = RESidual RADioactivity (dose model)

RPD = relative percent difference

RSVP = remaining sites verification package

SAP = sampling and analysis plan

TDL = target detection limit

U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code
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Washington Closure Hanford
Originator E. J. Farris

Attachment to Waste Site Reclassification Form 2005-011

e

CALCULATION SHEET

Project Field Remediation

J

Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations

Calc. No. 0100F-CA-V0324

Checked S. W. Clark

Shallow Zone Excavation Verification Data
Sample | Sample Sample Carbon-14 Cesium-137
Area Number Date pCilg Q MDA pCilg Q MDA
6 J15753 7/19/2007 13.1 3.75 0.031 U 0.031
Duplicate
of J15753 | J15754 771972007 0.000 U 3.17 0.046 U 0.046
1 115748 7/19/2007 0.533 U 3.44 0.026 U 0.026
2 J15749 7/19£2007 9.12 3.19 0.039 U 0.039
3 J15750 7/19/2007 -0.230 U 3.39 0.036 U 0.036
4 J15751 7/19/2007 0.834 U 3.07 0.096 U 0.096
5 J15752 771912007 -0.171 U 3.61 0.036 0.022
7 J15755 7/19/2007 -0.737 U 3.53 0.031 U 0.031
8 J15756 7/19/2007 -1.03 U 3.31 0.025 U 0.025
9 J15757 7/19/2007 0.122 U 3.15 0.038 0.024
10 J15758 7/19/2007 0.729 8] 3.66 0.055 0.027
Statistical Computation Input Data
Sample | Sample | Sample |[Carbon-14 Cesium-137
Area Number Date pCilg pCi/g
J15753/
6 J15754 | 7n9p007 | ©5° 0.019
1 J15748 7/19/2007 0.533 0.013
2 J15749 7/19/2007 g9.12 0.020
3 J15750 7/19/2007 -0.230 0.018
4 J15751 7/19/2007 0.834 0.048
5 J15752 7/19/2007 -0.171 0.036
7 J15755 7/19/2007 -0.737 0.018
8 J15756 7/19/2007 -1.03 0.013
9 115757 7/19/2007 0.122 0.038
10 J15758 771912007 0.729 0.055
Statistical Computations
Carbon-14 Cesium-137

95% UCL based on|

Radionuclide data set. Use

Radionuclide data set. Use

nonparametric z-stat. nonparametric z-stat.

N 10 10

% < Detection limit|  80% 70%

Mean| 1572 0.027

Standard deviation|  3.41 0.015

95% UCL onmean| 3.35 0.036

Maximum detected value|  13.1 0.055
Background NA NA

Statistical value above background]  3.35 0.036

Abreviation/Acronym definitions are given on Sheet No. 3

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Rev. 0
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Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2005-011

CALCULATION SHEET

Originator E. J. Farris N Date 11/15/07 Calc. No. 0100F-CA-V0324 Rev. No. 0
Project Field Remediatiord . Job No. 14655 Checked S. W. Clark eS| Date ZZ/J o
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 54f 10
1 Shallow Zohe Excavation Verification Data
2| Sampling Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalit
3 Area Number Date mg/kg Q PQL mg/kg Q POL mg/kg Q PQL mg/kg Q PQL ma/kg Q PQL mg/kg Q PQL
4 6 J15753 7/19/2007 4.1 1.2 36.6 C 0.06 0.24 0.03 1.3 1.1 5.2 0.30 3.4 0.24
Duplicate of :
5 J15753 J15754 7/19/2007 5.5 12 63.3 C 0.06 0.40 0.03 1.5 10.7 0.30 5.7 0.24
6 1 J15748 7/19/2007 2.3 1.2 53.1 C 0.06 0.30 0.03 1.1 . 8.2 0.29 5.4 0.23
7 2 J15749 7/19/2007 2.4 1.2 36.5 C 0.06 0.23 « 0.03 1.0 U 1.0 6.5 0.29 4.1 0.23
8 3 J15750 7/19/2007 2.5 1.2 38.3 C 0.06 0.26 0.03 1.1 U 1.1 5.6 0.30 4.0 0.24
9 4 J15751 7/19/2007 4.8 1.2 49.1 C 0.06 0.29 0.03 1.1 U 1.1 7.3 0.29 4.3 0.23
10 5 J15752 7/19/2007 2.4 1.2 47.6 C 0.06 0.35 0.03 1.1 1.1 6.1 0.29- 5.8 0.23
11 7 J15755 7/19/2007 5.0 1.2 40.0 C 0.06 0.27 0.03 1.0 U 1.0 7.5 0.29 4.2 0.23
12 8 J15756 7/19/2007 5.5 1.2 50.2 C 0.06 0.34 0.03 1.5 1.0 11.0 0.29 5.1 0.23
13 9 J15757 7/19/2007 2.7 1.2 43.8 C 0.06 0.30 0.03 1.5 1.0 9.6 0.29 4.6 0.23
14 10 J15758 7/19/2007 2.5 . 1.2 55.5 C 0.06 0.34 0.03 1.9 1.1 8.9 0.29 5.4 0.23
15 Statistical Computation Input Data
16| Sampling Sample Sample | Arsenic Barium Beryllium Boron Chromium Cobalt
17 Area Number Date mg/kg mg/kg mg/kg mg/kg mg/kg ma/kg
J15753/
18 6 J15754 7/119/07 4.8 50.0 0.32 1.40 8.0 4.6
19 1 J15748 7/19/07 2.3 53.1 0.30 1.1 8.2 5.4
20 2 J15749 7/19/07 24 36.5 0.23 0.5 6.5 4.1
21| 3 J15750 7/19/07 25 38.3 0.26 0.6 5.6 4.0
22 4 J15751 7/19/07 4.8 49.1 0.29 0.6 7.3 4.3
23 5 J15752 7/19/07 2.4 47.6 0.35 1.1 6.1 5.8
24 7 J15755 7119/07 5.0 40.0 0.27 0.5 7.5 4.2
25 8 J15756 7/19/07. 5.5 50.2 0.34 1.5 11.0 5.1
26 9 J15757 7/19/07 2.7 43.8 0.30 1.5 9.6 4.6
27 10 J15758 7/19/07 2.5 55.5 0.34 1.9 8.9 54
28 Statistical Computations
29 Arsenic Barium Beryllium Boron Chromium Cobalt
Llarge date: sez(n = 102’ Large data set (n = 10), use Large data set (n 2 10), use Llarge date: setd(n = 10?’ Large data set (n 2 10), use | Large data set (n 2 10), use
95% UCL value based on| . .ognormaiand norma MTCAStat lognormal MTCAStat lognormal _‘ognormal anc norma MTCAStat lognormal MTCAStat lognormal
distribution rejected, use z- I o distribution rejected, use z- A P
o distribution. distribution. o distribution. distribution.
30 statistic. statistic.
31 N 10 10 10 10 10 10
32 % < Detection limit 0% 0% 0% 40% 0% 0%
33 Mean 3.5 46.4 0.30 1.06 7.9 4.7
34 Standard deviation 1.3 6.5 0.04 0.51 1.7 0.6
35 95% UCL on mean 4.2 50.7 0.33 1.33 9.0 5.2
36 Maximum detected value 55 63.3 0.40 1.9 11.0 5.8
37 Statistical value 4.2 50.7 0.33 1.33 9.0 5.2
Direct
Most Stringent Cleanup Limit for Exposure/GW & BG/GW BG/GW & River BG/GW & River BG/GW & River
38 nonradionuclide and RAG type 20 River Protection 132 Protection 1.51 Protection 2 Protection 18.5 Protection 32 GW Protection
39|WAC 173-340 3-PART TEST
40 95% UCL > Cleanup Limit? NA NA NA NA NA . NA
41 > 10% above Cleanup Limit? NA NA NA NA NA NA
42 Any sample > 2X Cleanup Limit? NA NA NA NA NA NA
Because all values are below| Because all values are below | Because all values are below | Because all values are below | Because all values are below| Because all values are below
WAC 173-340 background (6.5 mg/kg), the| background (132 mg/kg), the | background (1.51 mg/kg), the | background (2 mg/kg), the | background (18.5 mg/kg), the| background (15.7 mg/kg), the
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. Yes
Compliance?

WAC 173-340 3-part test is
not required.

WAC 173-340 3-part test is not
required.

WAC 173-340 3-part test is not
required.

WAC 173-340 3-part test is
not required.

WAC 173-340 3-part test is
not required.

WAG 173-340 3-part test is not
required.
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator E. J. Farris N Date 11/16/07 Calc. No. 0100F-CA-V0324 Rev. No. , 0
Project Field Remediation Job No. 14655 Checked S. W. Clark  IA~<cJe . Date )/ /K /o=
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations SheetNo. (' 60f10
1 Shallow Zone Excavation Verification Data (continued)
2| Sampling Sample Sample Copper Lead Manganese Molybdenum Nickel Vanadium Zinc
3 Area Number Date mg/kg Q PQL mg/kg Q| PaAL ma/kg Q PQL mg/kg | Q PQL mg/kg Q PQL mgkg | Q PQL mg/kg Q | PAL
4 6 J15753 7/19/2007 8.0 C 0.27 11.1 0.98 139 0.21 0.53 0.47 6.7 0.8 16.2 0.24 22.2 C 0.12 .
5| Duplicate of J15754 7/19/2007 11.9 C 0.27 16.7 0.98 277 0.21 0.65 0.47 10.0 0.8 36.6 0.24 40.1 C 0.12
6 1 J15748 7/19/2007 11.6 C 0.26 4.1 0.96 235 0.2 0.57 0.48 8.2 0.79 30.0 0.23 31.2 C 0.12
7 2 J15749 7/19/2007 9.4 C 0.26 4.4 0.96 204 0.2 0.48 0.46 8.9 0.79 21.9 ~0.23 25.2 C 0.12
8 3 J15750 7/19/2007 10.6 C 0.27 3.7 0.98 182 0.21 0.47 0.47 6.5 0.9 22.9 0.24 24.7 C 0.12
9 4 115751 7/19/2007 10.5 _C 0.26 7.6 0.95 201 0.2 0.53 0.48 8.0 0.78 234 0.23 29.9 C 0.12
10 5 J15752 7/19/2007 9.5 C 0.26 4.5 0.96 251 0.2 0.48 U 0.48 8.4 0.79 42.5 0.23 34.5 C 0.12
11 7 J15755 7/19/2007 10.6 C 0.26 18.9 0.95 187 0.2 0.46 U 0.46 7.9 0.78 26.1 0.23 27.7 C 0.12
12 8 J15756 7/19/2007 10.6 C 0.26 14.0 0.94 231 0.2 0.46 U 0.46 8.9 0.77 31.8 0.23 37.3 C 0.11
13 9 J15757 7/19/2007 10.4 C 0.26 5.6 0.95 202 0.2 0.46 U 0.46 9.1 0.78 31.8 0.23 32.9 C 0.12
14 10 J15758 7/19/2007 12.3 C 0.26 5.3 0.96 233 0.2 0.47 U 0.47 10.0 0.79 34.6 0.23 40.8 C 0.12
15 Statistical Computation Input Data .
16| Sampling Sample Sample Copper Lead Manganese Molybdenum Nickel Vanadium Zinc
17 Area Number Date mg/kg mg/kg ma/kg mg/kg mg/kg ma/kg mg/kg
J15753/
18 6 J15754 7/18/07 10.0 13.9 208 0.59 8.4 26.4 31.2
19 1 J15748 7/19/07 11.6 4.1 235 0.57 8.2 30.0 31.2
20 2 J15749 7/19/07 9.4 4.4 204 0.48 8.9 21.9 25.2
21 3 J15750 7/19/07 10.6 37 182 0.47 6.5 22.9 24.7
22 4 J15751 7/19/07 10.5 7.6 201 0.53 8.0 23.4 29.9
23 5 J15752 7/19/07 9.5 4.5 251 0.24 8.4 42.5 34.5
24 7 J15755 7/19/07 10.6 18.9 187 0.23 7.9 26.1 27.7
25 8 J15756 7/19/07 10.6 14.0 231 0.23 8.9 31.8 37.3
26 9 J15757 7/19/07 10.4 5.6 202 0.23 9.1 31.8 32.9
27 10 J15758 7/19/07 12.3 5.3 233 0.24 10.0 34.6 40.8
28 Statistical Computations
29 Copper Lead Manganese Molybdenum Nickel Vanadium Zinc
Large data set (n = 10), use L!arge data: se;(n = 10?’ Large data set (n 2 10), use L‘arge datall se:j(n = 10?’ L[arge datal se’:j(n = 10? ! Large data set (n = 10), use L[arge datal Se;(n = 10?’
95% UCL value based on|  MTCAStat lognormal _-oegnormaland horma MTCAStat lognormal _‘ognormal and norma __ognormaland norma MTCAStat lognormal _‘ognormalanc horma
distribution. distribution rgjef:ted, use z- distribution. distribution rgjepted, use z- | distribution rgjepted, use z- distribution. distribution rgjegted, use z-
30 statistic. statistic. statistic. statistic.
31 N 10 10 10 10 10 10 10
32 % < Detection limit 0% 0% 0% 50% 0% 0% 0%
33 Mean 10.5 8.2 213 0.38 8.4 29.1 31.5
34 Standard deviation 0.9 54 22.8 0.16 0.9 6.4 5.1
35 95% UCL on mean 11.1 11.0 228 0.46 9.0 33.3 34.9
36 Maximum detected value 12.3 18.9 277 0.65 10.0 42.5 40.8
37 Statistical value 11.1 11.0 228 0.46 9.0 33.3 34.9
Most Stringent Cleanup Limit for| BG/River BG/GW & River BG/GW & River BG/GW & River BG/River BG/River BG/River
38 nonradionuclide and RAG type| 22.0 Protection 10.2 Protection 512 Protection 2 Protection 19.1 Protection 85.1 Protection 67.8 Protection
39|WAC 173-340 3-PART TEST
40 95% UCL > Cleanup Limit? NA YES NA NA NA NA NA
41 > 10% above Cleanup Limit? NA YES NA NA NA NA NA
42 Any sample > 2X Cleanup Limit? NA NO ) NA NA NA NA NA
A detailed assessment will be
Further Because all values are performed. The data set Because all values are below | Because all values are below| Because all values are below Because all values are Because all values are
WAC 173-340 Assessment below background (22.0 meets the 3-part test criteria background (512 mg/kg), the background (2 mg/kg), the |background (19.1 mg/kg), the| below background (85.1 below background (67.8
Compliance? Required mg/kg), the WAC 173-340 3 when compared to ditect WAC 173-340 3-part test is | WAC 173-340 3-part testis | WAC 173-340 3-parttestis |mg/kg), the WAC 173-340 3-{ mg/kg), the WAC 173-340
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part test is not required.

exposure cleanup levels.

not required.

not required.

not required.

part test is not required.

3-part test is not required.
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Originator E. J. Farris

Washington Closure Hanforg

Project Field Remediation  \)

Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations

Attachment to Waste Site Reclassification Form 2005-011

CALCULATION SHEET

11/15/07
14655

Date
Job No.

Ecology Software (MTCAStat) Results

Calc. No. 0100F-CA-V0324

Rev. No. 0
Checked S. W. Clark {=aJ& Date < /¢
Sheet No. 7 of/i0

1] DATA ID Arsenic 95% UCL Calculation DATA 1D Barium 95% UCL Calculation DATA 1D Beryllium 95% UCL Calculation
J15753/ J15753/ J15753/
ol 48 15784 4985 15754 032 15754
3 2.3 J15748 53.1 J15748 0.3 J15748
4] 24 J15749 Number of samples Uncensored values 36.5 J15749 Number of samples - Uncensored values 0.23 J15749 Number of samples Uncensored values
51 25 J15750 Uncensored 10 Mean 3.5 38.3 J15750 Uncensored 10 Mean  46.4 0.26 J15750 Uncensored 10 Mean  0.30
6 4.8 J15751 Censored Lognormal mean 3.5 49,1 J15751 Censored Lognormal mean 46.5 0.29 J15751 Censored Lognormal mean  0.30
7 24 J15752 Detection limit or PQL Std. devn. 1.3 47.6 J15752  Detection limit or PQL Std. devn. 6.5 0.35 J15762 Detection limit or PQL Std. devn.  0.04
8 5 J15755 Method detection limit Median 2.6 40 J15755 Method detection limit Median  48.4 0.27 J15785 Method detection limit Median  0.30
9f 55 J15756 TOTAL 10 Min. 23 50.2 J15756 TOTAL 10 Min.  36.5 0.34 J15756 TOTAL 10 Min.  0.23
10 27 J15757 Max. 55 43.8 J15757 Max. 55.5 0.30 J15757 Max. 0.35
11 2.5 J15758 55.5 J15758 0.34 J15758
12 :
13 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
14 r-squared is:  0.789 r-squared is:  0.781 r-squared is:  0.943 r-squared is:  0.855 r-squared is:  0.949 r-squared is: 0.963
15 Recommendations: Recommendations: Recommendations:
16 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
17
.18 UCL (based on Z-statistic) is 42 UCL (Land's method) is 50.7 UCL (Land's method) is 0.33
19
20| DATA ID Boron 95% UCL Calculation DATA D Chromium 95% UCL. Calculation DATA ID Cobalt 95% UCL Calculation
J15753/ J15753/ J15753/
21 1.40 J15754 8.0 J15754 46 J15754
22 1.1 J15748 8.2 J15748 5.4 J15748
23] 05 J15749 Number of samples Uncensored values 6.5 J15749 Number of samples Uncensored values 4.1 J15749 Number of samples Uncensored values
24} 0.55 J15750 Uncensored 10 Mean 1.1 5.6 J15750 Uncensored 10 Mean 7.9 4.0 J15750 Uncensored 10 Mean 4.8
25| 0.55 J156751 Censored Lognormal mean 1.1 7.3 J15751 Censored Lognormal mean 7.9 4.3 J15751 Censored Loghormal mean 4.8
26] 141 J15752  Detection limit or PQL Std. devn. 0.5 6.1 J15752 Detection limit or PQL Std. devn. 1.7 58 J15752 Detection limit or PQL Std. devn. 0.6
27} 05 J15755 Method detection limit Median 1.1 7.5 J15755 Method detection limit Median 7.7 4.2 J15755 Method detection limit Median 4.6
28 1.5 J15756 TOTAL 10 Min. 0.5 11 J15756 TOTAL 10 Min.’ 5.6 5.1 J15756 TOTAL 10 Min. 4.0
291 1.50 J15757 Max. 1.9 9.6 J15757 Max. 11.0 4.6 J15757 Max. 5.8
30 1.9 J15758 8.9 J15758 54 J15758
31 :
32 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
33 ,r—squared is:  0.871 r-squared is:  0.889 r-squared is:  0.993 r-squared is:  0.976 r-squared is: 0.939 r-squared is: 0.830
34 Recommendations: Recommendations: Recommendations:
35 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
36
37 UCL (based on Z-statistic) is 1.3 UCL (Land's method) is 9.0 UCL (Land's method) is 5.2
38
39] DATA 1D Copper 95% UCL Calculation DATA D Lead 95% UCL. Calculation DATA 1D Manganese 95% UCL Calculation
J15753/ J15758/ J15753/
40 10.0 J15754 139 J15754 208 J15754
41] 11.6 J15748 4.1 J15748 235 J15748 .
421 9.4 J15749 Number of samples Uncensored values 4.4 J15749 Number of samples Uncensored values 204 J15749 Number of samples Uncensored values
43} 10.6 J15750 Uncensored 10 Mean 10.6 3.7 J15750 Uncensored 10 Mean 8.2 182 J15750 Uncensored 10 Mean 213
44} 105 J15751 Censored Lognormal mean 10.6 7.6 J15751 Censored Lognormal mean 8.3 201 J15751 Censored Lognormal mean 214
45 95 J15752 Detection limit or PQL Std. devn. 0.9 45 J16752 Detection limit or PQL Std. devn. 54 251 J15752 Detection limit or PQL Std. devn.  22.8
46] 10.6 J15755 Method detection limit Median 10.6 18.9 J15755 Method detection limit Median 5.5 187 J157585 Method detection limit Median 206
471 10.6 J15756 TOTAL 10 Min. 9.4 14.0 J15756 TOTAL 10 Min. 3.7 231 J15756 TOTAL 10 Min. 182
48] 104 J15757 Max. 12.3 5.6 J15757 Max. 18.9 202 J15757 Max. 251
49] 123 J15758 53 J15758 233 J15758
50
51 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
52 r-squared is:  0.920 r-squared is:  0.807 r-squared is:  0.878 r-squared is:  0.802 r-squared is: 0.949 r-squared is: 0.944
53 Recommendations: Recommendations: Recommendations:
54 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
55
56 UCL (Land's method) is 11.1 UCL (based on Z-statistic) is 11.0 UCL (Land's method) is 228
57 )

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Originator E. J. Farris
Project Field Remediation U _
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations

Washington Closure Hanford

3

Attachment to Waste Site Reclassification Form 2005-011

CALCULATION SHEET

Date 11/15/07
Job No. 14655

Ecology Software (MTCAStat) Results

Calc. No. 0100F-CA-V0324

Checked S.W. Clark PeJc__

Rev. No.
Date /
Sheet No. of/ 10

1] DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation DATA ID Vanadium 95% UCL Calculation
J15753/ J15753/ J15753/
2| 9% 15754 835 Jy5754 264 15754
3 057 J15748 8.2 J15748 30 J15748
4f 0.48 J15749 Number of samples Uncensored values 8.9 J15749 Number of samples Uncensored values 21.9 J15749 Number of samples Uncensored values
50 047 J15750 Uncensored 10 Mean 04 6.5 J15750 Uncensored 10 Mean 8.4 229 J15750 Uncensored 10 Mean  29.1
6] 0.53 J15751 Censored Lognormal mean 0.4 8 J15751 Censored Lognormal mean 8.4 234 J156751 ~ Censored Lognormal mean  29.2
7y 0.24 J15752  Detection limit or PQL Std. devn. 0.2 8.4 J15752  Detection limit or PQL Std. devn. 0.9 425 J15752 Detection limit or PQL Std. devn. 6.4
8f 0.23 J15755 Method detection limit Median 0.3 7.9 J15755 Method detection limit Median 8.4 26.1 J15755 Method detection limit Median 28.2
9 0 J15756 TOTAL 10 Min. 0.2 8.9 J15756 TOTAL 10 Min. 6.5 31.8 J15756 TOTAL 10 Min. 21.9
10] 0.23 J15757 Max.  0.59 9.1 J15757 Max. 10 31.8 J15757 Max. 425
11} 0.235 J15758 10 J15758 34.6 J15758
12
13 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
14 r-squared is:  0.787 r-squaredis:  0.809 r-squared is:  0.896 r-squaredis:  0.923 r-squared is: 0.955 r-squared is: 0.921
15 Recommendations: Recommendations: Recommendations:
16 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
17
18 UCL (based on Z-statistic) is 0.5 UCL (based on Z-statistic) is 9.0 UCL (Land's method) is 33.3
19
20] DATA ID Zinc 95% UCL Calculation
J15753/
21 s1.2 J15754
22) 31.2 J15748
23 25.2 J15749 Number of samples Uncensored values
241 247 J15750 Uncensored 10 Mean 31.6
251 29.9 J15751 Censored Lognormal mean 31.6
26} 34.5 J15752  Detection limit or PQL Std. devn. 51
27y 27.7 J156755 Method detection limit Median 31.2
28} 373 J15756 TOTAL 10 Min. 247
29] 32.9 J15757 Max.  40.8
30f 40.8 J15758 :
31
32 Lognormal distribution? Normal distribution?
33 r-squared is:  0.981 r-squared is:  0.974
34 Recommendations:
35 Reject BOTH loghormal and normal distributions.
36
37 UCL (Land's method) is 34.9
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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20

23
24
25
26

27
28
29
30
31
32
33

34

Washington Closure Hanford

TN

Attachment to Waste Site Reclassification Form 2005-011

CALCULATION SHEET

Calc. No. 0100F-CA-V0324

Originator E. J. Farris Date  11/15/07 Rev. No. 0
Project Field Remediation! Job No. 14655 Checked S. W. Clark &)< - Date Zé /07
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. ‘0 of 10
Duplicate Analysis '
Sampling Sample | = Sample Aluminum Antimony Arsenic Barium Beryllium Boron Calcium Total Chromium
Area Number Date mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL
6 J15753 7/19/2007 3540 | C 4.9 0.66 9] 0.66 4.1 1.2 36.6 C 0.06 0.24 0.03 1.1 U 1.1 2440 | C 2.1 5.2 0.3
Duplicate of ) ‘
J15753 J15754 7/19/2007 6940 C 4.9 0.65 U 0.65 5.5 1.2 63.3 C| 0.06 0.4 0.03 1.1 1.1 4080 C 2.1 10.7 0.3
Analysis: ‘
TDL 5 0.6 10 2 0.5 2 100 1
Both > PQL? Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) No-Stop {acceptable) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 64.9% 53.5% 50.3% 69.2%
Difference > 2 TDL? Not applicable No - acceptable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable
Sampling HEIS Sample Cobalt Copper Hexavalent Chromium Iron Lead Magnesium Manganese Mercury
Area Number Date mg/kg | Q PQL ma/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL
10 J15F31 08/07/07 34 0.24 8 C 0.27 0.2 U 0.2 8570 C 7.1 11.1 0.98 2150 C 2.4 139 0.21 0.02 U 0.02
Duplicate of : :
J15F31 J15F20 08/07/07 5.7 0.24 11.9 C 0.27 0.2 U 0.2 16700 | C 7.1 16.7 0.98 3820 C 2.4 277 0.21 0.02 U 0.02
Analysis:
TDL 2 1 0.5 5 5 75 5 5
Both > PQL? Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable)
Duplicate Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 39.2% 64.3% 55.9% 66.3%
Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable
Sampling HEIS Sample Molybdenum Nickel Potassium Selenium Silicon » Silver Sodium Vanadium
Area Number Date mg/kg | Q PQL | mg/kg | Q PQL mg/kg | Q PQL mag/kg | Q PQL mg/kg | Q PQL mag/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL
10 J15F31 08/07/07 0.53 0.48 6.7 0.8 586 C 9.5 1.3 U 1.3 1100 C 2.6 0.27 U 0.27 113 C 2.1 16.2 0.24
Duplicate of
J15F31 J15F20 08/07/07 0.48 U 0.48 10 ‘ 0.8 1240 C 9.5 1.3 U 1.3 1120 C 2.6 0.27 U 0.27 150 C 2.1 36.6 0.24
Analysis:
TDL 2 . 4 400 1 2 0.2 50 2.5
Both > PQL? No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD)
Analysis RPD : 1.8% 77.3%
Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable No - acceptable Not applicable
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
CALCULATION SHEET
Washington Closure Hanford o :
Originator E. J. Farris Zﬁ\? Date 11/15/07 Calc. No. 0100F-CA-V0324 Rev.No. O
Project Field Remediation Job No. 14655 Checked S.W. Clark Q. )&~ Date // Zk:/g"‘;
Subject 100-F-26:13 Waste Site Cleanup Verification 95% UCL Calculations ” Sheet No. 10 of 10
Split/Duplicate Analysis
Sample | Sample | Sample Zinc Americium-241 Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155
Area Number Date |mg/kg| Q| PQL | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA
6 J15753 | 7/19/2007] 222 | C| 0.12 | 0.099 |'U| 0.099 | 13.1 375 1 0031 |U| 0.031 | 0033 { U] 0.033 | 0.089 { U} 0.089.] 0.118 | U | 0.118 | 0.086 | U | 0.086
Duplicate ' ) '
of J15753| J15754 |[7/19/2007| 40.1 | C| 0.12 | 0.337 | U| 0.337 0 U] 3.17 1 0.046 | U| 0046 {005 | U] 005 | 0103 | U| 0.103 | 0.169 | U| 0.169 | 0.123 | U | 0.123
Analysis:
TDL : 1 1 1 . 0.1 0.05 0.1 0.1 0.1
Both > MDA? Yes (continue) No - evaluate No - evaluate No - evaluate No - evaluate No - evaluate No - evaluate No - evaluate
Duplicate Both >5xTDL? Yes (calc RPD)
Analysis RPD 57.5%
Difference >2xTDL? Not applicable No - acceptable Yes - assess No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable
Sample | Sample | Sample Potassium-40 Radium-226 Radium-228 Thorium-228 Thorium-232 Uranium-235 GEA | Uranium-238 GEA
Area Number Date pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA |mg/kg| Q| PQL |mg/kg| Q| PQL |mg/kg| Q| PQL |mg/kg| Q| PQL
6 J15753 |7/19/2007| 14.9 0.334 | 0.514 0.049 | 0.81 0.127 | 0.964 0.053 | 0.81 0.127 | 0.137 | U | 0.137 | 0.137 | U | 0.137
Duplicate ,
of J15753| J15754 |7/19/2007] 16.3 0484 | 0.625 0.077 | 0.72 0.194 | 0.777 0054 | 0.72 0.194 | 0.192 |'U | 0.192 ] 0.192 | U | 0.192
Analysis:
TDL 0.5 0.1 0.2 1 1 , 0.5 1
Both > PQL/MDA? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate _No - evaluate
Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD) No - evaluate No - evaluate No - evaluate
Analysis RPD 9.0% 19.5%
Difference >2xTDL? Not applicable Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable
-- = not reported PQL = practical quantitation limit
B* =estimate Q = qualifier '
C = method blank contamination RPD = relative percent difference
J = estimate TDL = target detection limit
MDA = minimum detectable activity U = undetected
N = spiked analyte recovery outside control limits
Remaining Sites Verification Package for the 100-F-26:13 Waste Site B-11
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Attachment 1. 100-F-26:13 Verification Sampling Results.

. Sample Americium-241 Americium-241 GEA Barium-133 Carbon-14 Cesium-134
Sample Location Sample Date
Number pCi/g | O | MDA | pCifg | Q [ MDA | pCife | Q | MDA | pCiiz | Q | MDA | pCilg | Q | MDA
1 J15748 7/19/2007 0.085 | U | 00850036 U 100360533} U{ 344 | 0036 ] U | 0.036
2 J15749 7/19/2007 0208 | U [ 0208 | 00461 U { 0046 | 9.12 3.19 |1 0049 | U | 0.049
3 J15750 7/19/2007 0.044 | U | 0.044 | 0.038 | U [ 0038 ] 023 | U | 339 | 0.046 | U | 0.046
4 J15751 | 7/19/2007 0.045 | U | 0.045 1 0.056 | U | 0056 | 0.834 | U | 307 {0032 U | 0032
3 J15752 7/19/20607 | 0.003 | U 10034 {0114 | U 0114 {0027 U | 0027]-0171] © 3.61 003 | U | 003
6 J15753 7/19/2007 0.009 { U {0099 | 0042 | U | 0.042 13.1 375 1 0.042 | U | 0.042
Duplicate of J15753} J15754 7/19/2007 0337 1 U 1033710052 U/ 0052 0 U 3.17 | 0051 | U | 0.051
7 J15755 | 71192007 0041 { U | 0041 10034 | U | 00341-0737] U] 353 | 0042 | U | 0.042
8 J15756 | 7/19/2007 0043 | U | 0043 10053 | U | 00534 -1.03 { U | 331 | 0033] U | 0.033
9 115757 7/19/2007 0121 | U 10121 10028} U J 002810122 U 3.15 1 0031 | U | 0.031
10 J15758 7/19/2007 | 0.016 | U | 0024 | 0.092 | U | 0.092 | 0037 | U {00371 0720 | U | 366 | 0037 | U | 0.037
BCL { J15759 7/19/2007 005 | U1 005 100421 U 00421-0581] U 3.17 } 0.051 [ U | 0.051
BCL2 J15760 | 7/19/2007 005 | U} 005 {0065 U J0065]-0358] Ul 336 | 0037 | U | 0037
BCL3 115761 | 7/19/2007 0.13 | U ] 01341 003 | U} 003 |-0677] U} 318 | 0032 | U | 0032
BCL 4 J15762 | 7/19/2007 0009 | U | 0099 {10041 | U F 0041 10575 U 312 | 011 { U 01l
Equipment Blank J15766 7/19/2007
Road Cross | J15763 | 8/24/2007 | 0.253 | U | 0.253 0.066 | U | 0.066
Road Cross 2 J15764 8/24/2007 | 0.308 | U | 0.308 0.077 | U | 0077
Road Cross 3 J15765 8/24/2007 | 0.062 | U | 0.062 0.05 U | 0.05
Road Cross BCL JISIB9 8/24/2007 § 0.266 | U | 0.266 0.067 | U | 0.067
Sample Location Sample Sample Date Cesium-137 Cobalt-60 Curium-242 Curium-243/244 Europium-152
Number pCi/g | Q 1 MDA { pCi/g | Q | MDA | pCifg | Q | MDA | pCilg | Q | MDA | pCi/e | Q | MDA
1 115748 7/19/2007 1 0.026 | U { 0.026 | 0.029 | U | 0.029 0.075 | U | 0.075
2 J15749 7/19/2007 1 0.039 | U | 0.039 | 0.039 | U | 0.039 0.094 | U | 0.094
3 J15750 | 771972007 | 0036 | U | 0.036 | 0.032 | U | 0.032 0.095 | U | 0.095
4 115751 7/19/2007 | 0.096 { U | 0.090 | 0.028 | U | 0.028 0.086 | U | 0.086
5 J15752 7/19/2007 | 0.036 0.022 ] 0022 | U | 0022 | -0.004] U | 0.034 0 U ] 0034 10058 | U | 0058
6 315753 7/19/2007 | 0.031 | U | 0.031 | 0.033 | U | 0.033 0.089 | U | 0.089
Duplicate of J15753| J15754 | 7/19/2007 1 0.046 | U | 0.046 { 005 | U | 005 0.103 | U | 0.103
7 JI5755 | 7/19/2007 | 0.031 { U [ 0031 | 003 | U | 0.03 008 | U | 0.08
8 J15756 7/19/2007 1 0.025 | U | 0.025 | 0.027 | U | 0.027 0071 { U | 0071
9 J15757 | 771972007 | 0.038 0.024 | 0.023 | U | 0.023 0.064 { U | 0.064
10 J15758 7/19/2007 | 0.055 0.027 | 0.031 | U ] 0031 0011 | U | 00281{-0006{ U 0035008 ] U | 0.082
BCL 1 J15759 7/19/2007 | 0.039 | U | 0.039 | 0.041 | U | 0.041 0.105 1 U | 0.105
BCL2 J15760 | 7/19/2007 | 0.127 0.033 | 0.032 | U { 0.032 0.086 | U | 0.086
BCL 3 J15761 7/19/2007 | 0.105 0.027 | 0.025 | U | 0.025 0.118§ U [ 0.118
BCL 4 J15762 | 7/19/2007 | 0.054 0.029 | 0.033 | U | 0.033 0.085 | U | 0.085
Equipment Blank | 115766 7/19/2007
Road Cross 1 J15763 8/24/2007 | 0.06 | U | 0.06 | 0.058 | U | 0.058 0.163 | U | 0.163
Road Cross 2 J15764 8/24/2007 | 0.075 | U | 0.075 | 0.068 { U | 0.068 0.197 | U | 0.197
Road Cross 3 J15765 8/24/2007 | 0.055 | U | 0.055 | 0.051 | U | 0.051 0.127 | U ] 0.127
Road Cross BCL J15F89 8/24/2007 | 0.063 | U | 0063 | 0.06 U § 0.06 0.166 | U § 0.166

Note: The following abbreviations apply to all Attachment 1 tables. Data qualified with B, C, D, I, and/or J are considered acceptable values.
B = blank contamination (organics)
BCL = below cleanup level

C = blank contamination (inorganics)

D = diluted

GEA = gamma energy analysis

I=interference

J = estimated

MDA = minimum detectable activity
PQL = practical quantitation limit

Q = qualifier

U = undetected
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. Sample | Sample Europium-154 Europium-155 Gross Alpha Gross Beta Neptunium-237
Sample Location
Number| Date | pCiig | Q | MDA | pCi/g | Q | MDA | pCilg | Q | MDA | pCi/g | O | MDA | pCilz | Q | MDA
] J15748 | 7/1972007 | 0.099 | U | 0.099 | 0.072 | U | 0.072 | 15.1 9.39 17.6 6.34
2 J15749 | 7/19/2007 | 0.155 | U | 0155 | 0114 | U | 0.114 | 145 8.32 139 9.28
3 J15750 1 7/19/2007| 012 f U | 0.12 | 008 { U | 0.8 11.2 742 14.6 6.47
4 J15751 | 7/19/2007 | 0.096 | U | 0.096 | 0.069 | U | 00691 902 | U | 922 | 315 6.32
5 J15752 17/192007| 0073 | U | 0073 { 0.123 | U | 0.123 20 6.08 | 385 568 | 00721 U | 0.108
6 J15753 1 7/19/2007 ] 0.118 | U [ 0.118 | 0.086 | U | 0.086 | 12.3 9.53 65.3 6.57
Duplicate of J15754 1 7/19/2007 | 0.169 | U ] 0.169 | 0.123 | U { 0.123 | 14.4 9.26 17.6 8.84
7 J15755 | 719720071 0.107 | U | 0.107 1 0.074 | U | 0074 | 7.19 | U 9.7 116 8.7
8 J15756 | 7/19/2007 | 0.095 | U | 0.095 | 0.065 | U | 0.065 17 8.78 21 543
9 J15757 1 7/19/2007 1 0.082 | U | 0.082 | 0072 | U | 0072 | 107 | U | 129 19.9 6.06
10 J15758 | 7/19/20071 0.103 | U | 0.103 | 0078 | U | 0.078 | 36.4 8.94 24 9.37 0 U | 0.154
BCL 1 J15759 1 7419720071 0.136 | U | 0.136 | 0.093 | U | 0.093 | 17.8 6.16 19.7 6.44
BCL2 J15760 | 7/19/2007 1 0.106 | U | 0.106 | 0076 | U | 0.076 | 13.9 7.46 20 5.76
BCL3 J15761 | 7/19/2007 | 0.086 { U | 0.086 | 0.081 | U { 0.081 | 19.3 857 | 29.6 6.42
BCL4 J15762 | 7/19/2007 | 0.118 | U | 0.118 | 0.082 | U | 0.082 | 152 8.06 | 21.8 5.43
‘Equipment Blank | J15766 | 7/1972007
Road Cross | J15763 | 8/24/2007 | 0.184 | U | 0.184 | 0.163 | U J 0.163 | 544 | U | 9.61 16.6 5.68
Road Cross 2 J15764 | 8/24/2007 1 0.208 | U | 0208 | 0.195 ] U | 0.195 | 18.7 8.2 14.9 5.65
Road Cross 3 J15765 | 8/24/2007] 0.189 | U | 0.189 | 0.12 | U | 0.i2 6.1 U} 763 134 5.56
Road Cross BCL, | JI5F89 | 8/24/2007] 0.183 | U [ 0183 ] 017 { U | 017 | 9.12 6.88 19.8 6.09
Sample Location Sample | Sample Nickel-63 Plutonium-238 Plutonium-239/240 Potassium-40 Radium-226
Number| Date pCi/g } Q | MDA | pCi/g | Q | MDA | pCi/g | QO | MDA | pCilg | Q | MDA | pCi/e | Q | MDA
1 J15748 | 7/19/2007 133 0.267 | 0.453 0.044
2 J15749 | 7/19/2007 14.6 0.429 | 0493 0.074
3 J15750 | 7/19/2007 14.8 0.308 | 0.469 0.048
4 J15751 | 7/19/2007 15.9 0.244 | 0534 0.055
S 315752 | 7/19/2007 | 1.72 | U | 2.63 13 0.232 | 0.434 0.042
6 J15753 17/19/20071 107 | U | 2.89 14.9 0.334 | 0514 0.049
Duplicate of J15754 | 7/19/2007 16.3 0.484 | 0.625 0.077
7 J15755 | 7/19/2007 | 0441 { U | 3.09 14 036 | 0412 0.052
8 J15756 | 7/19/2007 15.2 0.217 | 0.464 0.042
9 J15757 | 7/19/2007 132 0.275 | 0.398 0.045
10 J15758 1 7/19/2007 1 0.305 § U | 285 0 U 1019410126 U | 019 | 136 0.291 | 0436 0.052
BCL 1 J15759 | 7/19/2007 15.6 0.28 | 0.537 0.068
BCL2 JI15760 | 77192007 14 0.273 | 0.506 0.061
BCL3 J15761 | 7/19/2007 13.4 0.269 | 0.467 0.047
BCL4 J15762 | 7/19/2007 14.9 0.314 | 0493 0.053
Equipment Blank | J15766 | 7/19/2007
Road Cross | J15763 | 8/24/2007 11.8 0.548 | 0.289 0.107
Rouad Cross 2 115764 | 8/24/2007 10.3 0.608 | 0.289 0.151
Road Cross 3 J15765 | 8/24/2007 14.1 0.563 | 0437 0.1
Road Cross BCL | J15F39 | 8/24/2007 9.52 0.419 | 0.322 0.132
Note: The following abbreviations apply to all Auachment 1 tables, Data qualified with B, C, D, 1, and/or J are considered acceptable values.
B = blank contamination (organics) J =estimated
BCL = below cleanup level MDA = minimum detectable activity Attachment 1 sheet No,  20f7
C = blank contamination (inorganics) PQL = practical quantitation [imit Originator E. 1 Farris &W¥  Date 11/15/07
D = diluted Q = qualifier Checked 8. W. Clark a&éc 3= Date 3
GEA = ganuna energy analysis U = undctected Cale. No. 0100F-CA-V0324 Rev. No. 4

= interference
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Sample Location | 7777 | Tooett o e 2y st -
Number| Date | pCi/g [ Q | MDA | pCife | Q | MDA | pCi/z | Q | MDA | pCi/g | Q | MDA | pCi/g | O | MDA | pCig | O | MDA
1 115748 | 7/19/2007 | 0.645 0.109 | 0.02 | U | 0.02 0.749 0.047 | 0.645 0.109
2 J15749 | 7719/2007 § 0.606 0.198 | 0.026 | U | 0.026 0.681 0.05 | 0.606 0.198
3 J15750 | 7/19/2007 § 0.608 0.132 ] 0.025 | U | 0025 0.663 0.042 | 0.608 0.132
4 T15751 | 7/19/2007 | 0.694 01151 002 | U | 002 0.772 0.036 | 0.694 0.115 1 0.018 { U | 0.257
5 J15752 | 7711972007 | 0.615 0083 | 00151 U | 0015 | 0.155 | U | 0.519 | 0.594 0.031 | 0.615 0.083 | 0.113 1 U | 0.226
5] J15753 | 7719/2007 1 0.81 0.127 1 0024 | U | 0.024 | 0.022 | U | 0.614 | 0.964 0.053 | 0.81 0.127 | 201 0.203
Duplicate of J13754 | 7/19/2007] 0.72 0.194 | 0.032 | U | 0.032 0.777 0.054 | 072 0.194
7 J15755 | 771972007 | 0.607 0141 1 0.022 1 U ] 0022 01081 U 0.5 | 0.652 0.038 | 0.607 0.141 1 0024 | U | 0233
8 J15756 | 7/19/2007 { 0.676 0.099 { 0.018 | U | 0018 0.659 0.035 | 0.676 0.099
9 J15757 | 7/19/2007 } 0.547 0.11 {0016 | U | 0.016 0.509 0.031 | 0.547 0.11
10 J15758 | 7719/2007 1 0.63 0.107 § 0.021 | U | 0.021 0.757 0.051 | 0.63 0.107
BCL 1 J15759 | 7/19/2007 | 0.848 0.159 { 0.028 | U | 0.028 0.811 0.047 | 0.848 0.159
BCL2 J15760 | 771972007 | 0.771 0.131 1 0.022 | U | 0.022 0.756 0.039 | 0.771 0.131
BCL3 J15761 1 7119/2007 | 0.686 0.106 { 0018 { U | 0.0I8 0.636 0.035 | 0.686 0.106
BCL 4 J15762 | 771972007 | 0.747 0.431 1 0022 { U { 0.022 0.947 0.054 | 0.747 0.131
Equipment Blank | J15766 | 7/19/2007
Roud Cross 1 J15763 | 8/24/2007 | 0.438 0.254 |1 0.045 | U | 0.045 0.331 0.085 | 0.438 0.254
Roud Cross 2 115764 | 8/24/2007 | 0.531 0.289 1 0.055 | U | 0.055 0.37 0.095 | 0.531 0.289
Road Cross 3 J15765 | 8/24/2007 | 0.454 0.195 | 0.037 | U | 0.037 0.49 0.098 | 0.454 0.195
Road Cross BCL | J15F89 | 8/24/2007 | 0.516 0.254 | 0.045 | U | 0.045 0.573 0.08 | 0.516 0.254
Sample Location Sample | Sample Tritium Uranium-233/234 Uranium-235 Uranium-235 GEA Uranium-238 Uraniom-238 GEA
Number | Date pCifg | Q 1 MDA | pCilg | Q | MDA | pCig | Q | MDA { pCifg | Q | MDA | pCifg | @ | MDA | pCi/g | QO | MDA
1 J15748 | 7/19/2007 0.114 | U | 0.114 0114 | U | 0.114
2 J15749 | 7/19/2007 0.172 1 U | 0.172 0.172 | U | 0.172
3 J15750 | 7/19/2007 0.133 { U | 0.133 0.133 | U | 0.133
4 J15751 | 7/19/2007 0.115 1 U | 0.115 0.115 | U | 0.115
5 J15752 1 7/19/2007 | -0.058 | U | 4.12 | 0.285 0.156 0 U | 0188 | 0.104 | U | 0.104 [ U 10188 {10104 | U | 0104
6 J15753 1 7/19/2007] 156 | U | 4.58 | 0.655 0.179 1 0085 | U | 0217 | 0.137 | U | 0137 | 0.085 | U | 0217 | 0.137 | U | 0.137
Duplicate of J15754 | 7/19/2007 0.192 | U | 0.192 0.192 | U | 0.192
7 JI5755 | 7719720071 142 | U | 4.17 | 0.306 0.167 [} U | 0202|0124 { U | 0124 0 U 1020210124 | U 0124
8 115756 | 7/19/2007 0.109 | U | 0.109 0.109 | U | 0.109
9 J15757 | 7/19/2007 0.109 | U | 0.109 0.109 | U | 0.109
10 J15758 | 7/19/20071 0303 | U | 4.27 | 0.562 0.159 1 0025 | U | 0193 | 0176 | U | 0.176 ] 0.025 | U | 0.193 ] 0.176 { U | 0.176
BCL 1 J15759 | 7/19/2007 0.157 | U | 0.157 0.157 | U | 0.157
BCL2 J15760 | 771972007 0.126 | U | 0.126 0.126 | U | 0.126
BCL3 115761 1 7/19/2007 012 | U | 012 012, | U | 012
BCL 4 J115762 | 7/19/2007 0.132 1 U | 0.132 0.132 | U | 0.132
Equipment Blank | J15766 | 7/19/2007
Road Cross | J15763 | 8/24/2007 0.246 | U | 0.246 0246 | U | 0.246
Road Cross 2 J15764 | 8/24/2007 0293 | U | 0293 0293 | U | 0.293
Road Cross 3 J15765 | 8/24/2007 0.191 1 U | 0.191 0.191 | U | 0.191
Roud Cross BCL | J15F89 | 8/24/2007 0.249 | U | 0.249 0.249 | U | 0.249
Note: The following abbreviations apply to all Attachment I tables. Data qualified with B, C, D, I, and/or J are considered acceptable values.
B = blank contamination (organics) J = estimated
BCL = below cleanup level MDA = minimum detectable activity Attachment { sheet No. 30f7
C = blank contamination (inorganics) PQL = practical quantitation limit Originator E. I.Famis %4 Date 11/15/07
D = diluted Q = qualifier Checked S. W.Clark oA, F=__Date s/ // /a7
GEA = gumma energy analysis U = undetected Calc. No. 0100F-CA-V0324 Rev.No. = 0

I = interference
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Sample Location Sample Sample Aluminum Antimony Arsenic Barium Beryllium
Number Date mekg| Q | POL imgkeg| Q | POL |mgkeg| Q | POL {mgke| Q | PQL | mgke | Q | POL
1 J15748 | 7/19/2007 | 4720 | C 4.8 064 | U | 064 2.3 1.2 53.1 C | 006 0.3 0.03
2 115749 | 7/19/2007 | 3900 | C 4.8 064 | U | 064 2.4 1.2 365 | C | 006 0.23 0.03
3 J15750 | 7/19/2007 | 4020 | C 4.9 065 | U | 065 2.5 1.2 383 | C | 0.06 0.26 0.03
4 JIS751 | 7/19/2007 | 4700 | C 4.8 0.64 | U | 064 4.8 1.2 49.1 C | 006 0.29 0.03
5 J15752 | 7/19/2007 | 4330 | C 48 064 | U | 064 2.4 1.2 476 | C | 0.06 0.35 0.03
6 J15753 7/19/2007 | 3540 | C 4.9 0.60 U 0.66 4.1 1.2 36.6 C 0.06 0.24 0.03
Duplicate of J15753 | J15754 | 7/19/2007 | 6940 | C 4.9 065 | U | 065 5.5 1.2 633 | C | 006 0.4 0.03
7 J15755 | 7/19/2007 | 4580 | C 4.8 064 | U | 064 5 1.2 40 C | 006 0.27 0.03
8 J15756 | 7/19/2007 | 5500 | C 4.7 063 | U | 063 5.5 1.2 502 | C | 0.06 0.34 0.03
9 J15757 | 7/19/2007 | 4610 | C 4.8 063 | U | 063 2.7 1.2 438 | C | 006 0.3 0.03
10 J15758 | 7/19/2007 | 5160 | C 4.8 064 | U | 0.64 2.5 1.2 555 | C | 0.06 0.34 0.03
BCL | J15759 | 7/19/2007 | 5600 | C 4.8 064 | U | 064 2.5 1.2 526 | C | 0.06 0.33 ‘ 0.03
BCL2 JI5760 | 7/19/2007 | 5470 | C 4.9 065 [ U | 065 2.7 1.2 928 | C | 006 0.4 0.03
BCL3 J15761 | 7/19/2007 | 5670 | C 4.8 065 | U | 065 5.7 1.2 742 | C | 0.06 0.37 0.03
BCL 4 J15762 | 7/19/2007 | 5760 | C 4.8 064 | U | 064 9.6 1.2 60 C | 0.06 0.32 0.03
Equipment Blank J15766 | 7/19/2007 | 603 | C 1.6 0.21 U | 021 0.4 U 0.4 1.4 C | 002 0.02 0.01
Road Cross | J15763 | 8/24/2007 | 3620 | C 4.9 065 | U | 065 1.2 U 1.2 34 C | 0.06 0.11 0.03
Road Cross 2 J15764 8/24/2007 | 3660 | C 5 0.66 U 0.66 1.2 U 1.2 44.5 C 0.06 0.16 0.03
Road Cross 3 J15765 | 8/24/2007 | 3420 | C S 0.66 | U | 0.66 1.2 U 1.2 325 | C | 006 0.14 0.03
Road Cross BCL J15F89 | 8/24/2007 | 4260 | C 5.1 068 | U | 0.68 1.3 1.3 456 | C | 006 0.2 0.03
. Sample Sample Boron Cadmium Calcium Chromium Cobalt
Sample Location
Number Date mgkes| Q | POL imghke| Q | POQL |mg/kgi Q | POL |mgkg| QO | PQL | myke| Q | PQL
1 JI5748 | 7/19/2007 1.3 1.1 015 | U | 015 | 5050 1 C 2.1 8.2 0.29 54 0.23
2 J15749 7/19/2007 1.5 1.1 0.15 U 0.15 2880 | C 2.1 6.5 0.29 4.1 0.23
3 J1S750 | 771972007 | 1.1 1.1 0.15 | U} 015 ] 3050 | C 2.1 5.6 0.3 4 0.24
4 JI5751 | 7/19/2007 1 U 014 | U} 014 | 280 | C 2.1 7.3 0.29 4.3 0.23
5 J15752 7/19/2007 1.1 U 1.1 0.15 U 0.15 4070 | C 2.1 6.1 0.29 5.8 0.23
6 JIS753 | 7711972007 | 1.1 U . 015 | U 015 ] 2440 | C 2.1 5.2 0.3 3.4 0.24
Duplicate of J15753 | J15754 | 7/19/2007 | 1.1 1.1 0.15 } U | 015 | 4080 | C 2.1 10.7 0.3 5.7 0.24
7 J15755 | 7/19/2007 1 U 1 014 { U | 014 | 3870 | C 2.1 7.5 0.29 4.2 0.23
8 J15756 | 7/19/2007 | L5 1 014 | U] 014 | 4710 | C 2 11 0.29 5.1 0.23
9 J15757 771972007 1.5 1 0.14 U 0.14 4340 | C 2 9.6 0.29 4.6 0.23
10 J15758 7/19/2007 1.9 1.1 0.15 8] 0.15 5520 | C 2.1 8.9 0.29 5.4 0.23
BCL | J15759 | 7/19/2007 1 U 1 015 { U] 015 | 4150 | C 2.1 9.3 0.29 5.5 0.23
BCL2 J15760 | 7/19/2007 | 6.1 1.1 015 { U} 015 | 5050 | C 2.1 9.1 0.3 6.4 0.24
BCL3 Ji1s761 1 7/19/2007 | 2.3 1.1 015 | U 015 | 5390 | C 2.1 11.6 0.29 6.1 0.24
BCL 4 J15762 | 7/19/2007 1 U 1 0.15 U 0.15 4470 | C 2.1 9.1 0.29 5 0.23
Equipment Blank J15766 771972007 | 0.35 U 0.35 0.05 U 0.05 24.7 C 0.69 0.16 0.1 0.08 U 0.08
Road Cross 1 J15763 8/24/2007 1.2 C 1.1 0.15 U 0.15 7980 | C 2.1 6.9 C 0.3 3.7 0.24
Road Cross 2 J15764 8/24/2007 14 C 1.1 Q.15 U 0.15 5740 | C 2.1 6.1 C 0.3 4.3 0.24
Road Cross 3 115765 | 8/24/2007 | 1.1 U 1.1 015 { U | 015 | 4500 | C 2.1 5.6 C 0.3 33 0.24
Road Cross BCL JISF89 | 8/24/2007 { 1.1 U 1.1 016 | U | 016 | 3650 | C 2.2 6 C | 031 4.6 0.25
Attachment 1 Sheet No. 40f7
Originator E. J. Farris W Date 11/15/07
Checked S.W.Clark A4J< . Date ;/k¥/>
Calc. No. C100F-CA-V0324 Rev.No. * 0
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1 Ji5748 1 719/2007 4 116 | C | 0.26 0.2 U 02 1134001 C 7 4.1 0.96 | 3410 | C 2.4
2 Ji15749 1 7/19/2007 | 94 C i 026 0.2 U 0.2 9880 | C 7 4.4 096 | 2610 | C 2.4
3 J15750 { 7/19/2007 {1 106 C 0.27 0.2 U 0.2 10500 1 C 7.1 3.7 0.98 2700 | C 24
4 JI5751 1 7/19/2007 1 105 | C | 0.26 0.2 U 02 111200 C 6.9 7.6 095 | 2920 | C 23
5 J157582 | 71922007 1 9.5 C | 02 0.2 U 02 {16700 C 7 4.5 096 | 3490 | C 24
6 J15753 | 7119/2007 8 C | 027 0.2 4] 0.2 8570 | C 7.1 11.1 098 | 2150 | C 2.4
Duplicate of J15753 | J15754 | 7/19/2007 1 119 | C | 027 0.2 U 02 11670041 C 7.1 16.7 098 | 3820 | C 2.4
7 J15755 | 7119720071 106 | C | 0.26 0.2 U 0.2 | 11300} C 6.9 8.9 095 | 3040 | C 2.3
8 J15756 | 7/19/2007 1 106 | C | 0.26 0.2 U 02 | 137001 C 6.8 14 094 | 3410 | C 23
9 Ji8757 | 719720074 104 | C | 0.26 0.2 U 0.2 | 124001 C 6.9 5.6 095 | 3340 | C 2.3
10 J15758 | 7/19/2007 | 123 C | 026 0.2 U 0.2 13900 | C 7 5.3 0.96 3620 | C 24
BCL | 115739 17719720071 12.0 § C | 0.26 0.2 u 02 14100} C 7 5.6 096 | 3720 | C 2.4
BCL2 J15760 | 71972007} 121§ C | 027 0.2 9] 0.2 16600 | C 7.1 7.5 098 | 3500 | C 2.4
BCL3 J1S761 | 7/19/2007 12 C | 026 0.2 U 02 | 163004 C 7 17.7 098 | 3590 | C 2.4
BCL 4 J15762 1 /192007 | 10.8 C 0.26 0.2 U 0.2 13200 | C 7 20.6 0.96 3420 | C 2.4
Equipment Blank J15766 | 7/19/2007 1 015 | € | 0.09 101 C 2.3 032 | U | 032 8.2 C 1 079
Road Cross 1 J15763 | 82472007 | 10.1 0.27 0.2 U 0.2 8870 7.1 2.4 0.98 3010 | C 24
Road Cross 2 J15764 | 8/24/2007 9.8 0.27 0.21 U 0.21 9760 7.1 24 0.99 2800 | C 2.4
Road Cross 3 J15765 | 82472007 | 103 0.27 0.2 U 0.2 8300 7.1 2.2 0.99 2670 | C 24
Road Cross BCL JISF89 | 8/24/2007 | 10.8 0.28 021 | U | 021 | 10200 7.4 5.2 1 2820 | C 2.5
Sample Location Sample Sample Manganese Mercury Molybdenum Nickel Potassium
) Number Date meg/kg i Q | POL imghke| Q | POL {mghke! Q| PQL | mg/kg| Q | PQL | mg/kg | Q | POL
1 J15748 | 7/19/2007 1 233 0.2 001 | U 001 0.53 0.47 8.2 0.79 830 | C 9.3
2 J15749 | 7/192007 | 204 0.2 002 | U{ 002 | 065 0.47 8.9 0.79 656 | C 9.3
3 JIS750 | 7192007 | 182 0.21 001 | U | 001 0.57 0.48 6.5 0.9 494 C 9.5
4 J19751 { 71972007 | 201 0.2 002 | U | 002 ; 048 0.46 8.0 0.78 869 | C 9.3
5 JI5752 | 7192007 | 251 0.2 002 { U | 002 | 047 0.47 84 .79 770 | C 9.3
6 JI5753 1 1/19/2007 | 139 0.21 0.02 | U] 002 | 053 0.48 6.7 0.8 586 C 9.5
Duplicate of 715753 J15754 | 7/19/2007 { 277 0.21 0.02 U 0.02 0.48 U 0.48 10 0.8 1240 | C 9.5
i J15755 | 771912007 187 0.2 0.02 U 0.02 0.46 U 0.46 79 0.78 706 C 8.3
8 J15756 | 7/19/2007 | 231 0.2 0.0L | U | 001 046 | U} 046 8.9 0.77 830 | C 9.1
9 J15757 | 711902007 § 202 0.2 0.01 U 0.01 0.46 U | 046 9.1 0.78 607 C 9.2
10 J15758 | 7/19/2007 | 233 0.2 002 1 U1 002 | 047 | U 047 10 0.79 761 C 9.3
BCL 1 JI5759 1 7/19/2007 | 255 0.2 0.02 |1 U | 002 047 | U | 047 10.1 0.79 821 o 9.3
BCL 2 J15760 { 7/19/2007 | 295 0.21 0.01 U 0.01 048 | U 0.48 9.7 0.8 1120 | C 9.5
BCL3 JIS761 1 7/19/2007 | 261 0.21 001 | Ul 001 0.52 0.47 9.8 0.79 942 C 9.4
BCL4 315762 | 1192007 | 243 0.2 0.01 U 0.01 0.51 0.47 10.2 0.79 1080 | C 9.3
Equipment Blank JI5766 | 719/2007 | 2.6 0.07 002 I U | 002 0.16 016 | 026 { U | 026 3L | C 3.1
Road Cross 1 J15763 | 8/24/2007 | 195 0.21 001 | U | 001 047 1 U | 047 8.3 0.8 553 9.5
Road Cross 2 J15764 | 8/24/2007 | 201 0.21 0.02 Ul 002 0.48 0.48 7.1 0.81 730 9.6
Road Cross 3 J15765 | 8/24/2007 { 170 0.21 002 { U | 002 | 048 | U | 048 7.2 0.81 445 9.6
Road Cross BCL JISF8S | 8/24/2007 | 217 022 | 001 | U{ 001 0.5 U 0.5 79 0.84 344 9.9
Attachment 1 Sheet No. Sof7
Originator E. J. Farris <aA% Date 11/15/Q7
Checked S. W.Clark J&U<...- Date s/ /15707
Cale. No. 0100F-CA-V0324 Rev.No._ ' @
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Attachment 1. 100-F-26:13 Verification Sampling Results.

Sample Location Sample Sample Selenium Silicon Silver Sodium Vapadium
Number Date mgkg | Q | POL [mgkg! Q | POL | mg/ke! Q | POL | mgkeg| Q | PQL | mpkeg| Q | POL
1 JI5748 | 7/19/2007 | 1.3 U 1.3 1490 | C 2.5 026 | U | 026 173 | C 2 30 0.23
2 J15749 7/19/2007 1.3 U 1.3 1110 | C 2.5 0.26 U 0.26 91.7 C 2 219 0.23
3 J15750 | 771972007 | 1.3 U 1.3 1360 | C 2.6 027 { Ul 027 110 | C 2.1 22.9 0.24
4 J15751 7/19/2007 1.2 U 1.2 1560 | C 2.5 0.26 U 0.26 98.4 C 2 234 0.23
5 J15752 {1 719/2007 | 1.3 U 1.3 1790 | C 2.5 026 { Ul 026 133 | C 2 42.5 0.23
6 J15753 | 7/19/2007 | 1.3 U 1.3 1100 | C 2.6 027 | Ul 027 113 C 2.1 16.2 0.24
Duplicate of J15753 | J15754 | 7/19/2007 | 1.3 U 1.3 1120 | C 2.6 027 | Ul 027 150 | C 2.1 36.6 0.24
7 J15755 1 711972007 | 1.2 U 1.2 1270 | C 2.5 026 | U] 026 107 | C 2 26.1 0.23
8 J15756 | 71972007 | 1.2 U 1.2 1110 | C 2.5 026 | U | 026 175 | C 2 31.8 0.23
9 J15757 | 7/19/2007 | 1.2 U 1.2 1070 | C 2.5 026 | U] 026 122 | C 2 31.8 0.23
10 J15758 | 7/19/2007 { 1.3 U 1.3 1150 | C 2.5 026 | U | 026 159 C 2 34.6 0.23
BCL 1 JI15759 | 71972007 | 1.3 U 1.3 1220 | C 2.5 026 { Ul 026 126 C 2 32.5 0.23
BCL2 J15760 | 7/19/2007 { 1.3 U 1.3 1410 | C 2.6 027 | U | 027 143 C 2.1 38.4 0.24
BCL 3 J15761 | 7/19/2007 { 1.3 U 1.3 1100 | C 2.5 026 | U | 026 199 C 2.1 39 0.24
BCL 4 J15762 | 7/19/2007 1.3 U 1.3 1400 | C 2.5 0.26 U 0.26 112 C 2 26.7 0.23
Equipment Blank J15766 | 7/19/2007 | 042 | U | 042 865 | C| 0.84 009 [ U} 009 129 | C | 068 008 | U | 0.08
Road Cross 1 J15763 8/24/2007 1.3 U 1.3 1340 | C 2.5 0.27 U 0.27 104 C 2.1 20 0.24
Road Cross 2 J15764 8/24/2007 1.3 U 13 1070 | C 2.6 0.27 U 0.27 129 C 2.1 223 0.24
Road Cross 3 J15765 8/24/2007 1.3 U 1.3 858 C 2.6 0.27 U 0.27 141 C 2.1 19.4 0.24
Road Cross BCL J15F89 8/24/2007 1.3 8] 1.3 1480 | C 2.7 0.28 U 0.28 103 C 2.2 21.7 0.25
. Sample Sample Zinc
Sample Location Number Date mgke] Q | POL
1 J15748 7/19/2007 | 31.2 C 0.12
2 JI5749 | 7/19/2007 | 252 | C | 0.12
3 JI15750 | 7/19/2007 | 247 | C | 0.12
4 J15751 {1 7/19/2007 { 299 | C | 0.12
5 JI5752 | 7/19/2007 | 345 | C | 0.12
6 J15753 | 7/19/2007 | 222 | C | 0O.12
Duplicate of J15753 | J15754 | 7/19/2007 | 40.1 { C | 0.12
7 JI5755 1 71972007 | 277 | C | 012
8 JI5756 | 771972007 | 373 | C | 0.1l
9 JI15757 | 719/2007 { 329 | C | 0.12
10 J15758 7/19/2007 | 40.8 C 0.12
BCL 1 J15759 7/19/2007 | 34.3 C 0.12
BCL 2 J15760 7/19/2007 | 44.9 C 0.12
BCL 3 JIS761 | 7/19/2007 | 448 | C | 0.12
BCL 4 J15762 | 7/19/2007 | 35 Cl 012
Equipment Blank J15766 | 7/19/2007 4 C | 004
Road Cross 1 J15763 8/24/2007 | 26.7 C 0.12 Attachment 1 Sheet No. Gof 7
Road Cross 2 JI5764 | 8/24/2007 | 26.3 C | 012 Originator E.J. Farris A% Date 11/15/07
Road Cross 3 115765 | 8/24/2007 | 253 | C | 0.12 Checked S.W.Clark QoyS __Date [/ /4l
Road Cross BCL | JISF89 | 8/24/2007 [ 272 | C | 0.12 Calc. No. 0100F-CA-V0324 Rev.No. ' ¢
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Attachment 1. 100-F-26:13 Verification Sampling Results,

Sample Location Sample Sample Date Aroclor-1016 Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248
Number pg/kg | Q | POL jpgkg | Q | POL | pp/kg | Q | PQL | pg/kg | Q | POL | pp/kg | Q | PQL
1 J15748 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
2 115749 | 7119/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
3 J15750 | 771972007 13 U 13 13 .U 13 13 U 13 13 U 13 13 U 13
4 J15751 | 7/19/2007 13 U i3 13 U 13 13 U 13 i3 U 13 13 U 13
S J15752 | 771972007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
6 J15753 | 7/19/2007 13 U 13 13 U 13 i3 U 13 13 U 13 13 U 13
Duplicate of J15753 J15754 { 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
7 J15755 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
8 T15756 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
9 J15757 1 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
.10 J15758 { 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
BCL I Ji5759 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
BCL2 J15760 | 771972007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
BCL3 115761 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U 3 13 U 13
BCL 4 J15762 | 7/19/2007 13 U 13 13 U 13 13 U 13 13 U i3 13 U 13
Equipment Blank 315766 | 7/1972007 13 U 13 13 U 13 13 U 13 13 U 13 13 U 13
Road Cross 1 J15763 | 8/24/2007 14 U 14 14 U 14 14 U 14 14 u 14 i4 U 14
Road Cross 2 J15764 | 8/24/2007 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14
Rouad Cross 3 J15765 | B8/24/2007 14 U 14 14 U 14 14 U 14 14 U 14 14 U i4
Road Cross BCL JISF89 | 8/24/2007 14 U 14 14 U 14 14 U i4 14 U 14 14 U 14
i Sample N Aroclor-1254 Aroclor-1260
Sample Location Number Sample Date pwike | O | POL | poka | Q | POL
1 J15748 | 7/19/2007 13 U 13 13 U i3
2 J15749 § 771912007 13 U 13 13 U 13
3. JI5750 | 7/1972007 13 U 13 13 U 13
4 J15751 | 7/19/2007 13 U 13 i3 U 13
5 J15752 | 7/19/2007 13 U 13 13 U 13
6 J15753 | 7/19/2007 13 U 13 13 U 13
Duplicate of J15753 J15754 | 7/1912007 13 U 13 13 U 13
7 J15755 | 7/19/2007 13 U 13 13 U 13
8 115756 | 711972007 13 U 13 15 13
9 J15757 | 7/19/2007 8.1 ] 13 13 U 13
10 J15758 | 7/19/2007 13 U 13 6.8 J 13
BCI.1 115759 | 7/1972007 13 U 13 13 U 13
BCL 2 J15760 | 7/19/2007 13 U 13 14 13
BCL3 J15761 | 7/19/2007 38 13 13 U 13
BCL 4 J15762 | 7/19/2007 13 U 13 13 U 13
Equipment Blank JIS766 | 7/19/2007 13 U 13 13 U 13 Attachment 1 Sheet No. 70f7
Roud Cross 1 J15763 | 8/2412007 14 U 14 14 U 14 Originator E. ). Farris & Date
Road Cross 2 J15764 | 8/24/2007 14 U 14 14 U 14 Checked S. W. Clark E‘ . ;&’__,,W-Date
Road Cross 3 J15765 | 8/24/2007 14 U 14 14 U 14 Calc. No. 0100F-CA-V0324 Rev. No.
Road Cross BCL JISF89 | 8/24/2007 14 U 14 14 ¢ 14

11/15/07
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APPENDIX C

HAZARD QUOTIENT AND CARCINOGENIC
RISK CALCULATIONS
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
APPENDIX C

HAZARD QUOTIENT AND
CARCINOGENICRISK CALCULATIONS

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is
available upon request. When the project is completed, the file will be stored in a U.S. Department of
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with
ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford,
Richland, Washington. The following calculation is provided in this appendix:

100-F-26:13 Subsite Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation,
0100F-CA-V0325, Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculation 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.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site C-ii




Attachment to Waste Site Reclassification Form 2005-011

CALCULATION COVER SHEET

Project Title: 100-F Area Field Remediation

Acrobat 8.0

Job No. 14655

Area: 100-F

Discipline: Environmental

*Calculation No: 0100F-CA-V0325

Subject: 100-F-26:13 Waste site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel

Program No: Excel 2003

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 JX Preliminary [

Superseded |~

Voided [}

Cover =1 E. J. Farris S. W. Clark N/A S. W. Callison
0 Summary =3 A 1620
Loy’ P AL S bt 7
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Contral and Form from Intranet

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Rev. 0

C-1
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET

Originator: | E. J. Farris T Date: | 11/15/07 Calc. No.: | 0100F-CA-V0325 Rev.: 0,
Project: | 100-F Area Field Remedidtion Job No: 14655 Checked: | S. W. Clark &ur Date: [///zfa>
Subject: | 100-F-26:13 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation Sheet No. { of 3

PURPOSE:

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess
cancer) risk for the 100-F-26:13 waste site. In accordance with the remedial action goals (RAGs) in the
remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2005), the following criteria
must be met:

1) An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) An excess cancer risk of <1 x 10°® for individual carcinogens
4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

GIVEN/REFERENCES:

1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

2) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.

3) WCH, 2007, Remaining Sites Verification Package for the 100-F-26:13 108-F Drain Pipelines,
Attachment to Waste Site Reclassification Form 2005-011, Washington Closure Hanford, Inc.,
Richland, Washington.

SOLUTION:

1) Generate an HQ for each noncarcinogenic constituent detected above background or required
detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 (DOE-RL
2005).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
required detection limit/practical quantitation limit and compare it to the excess cancer risk of

<1 x 10 (DOE-RL 2005).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,

METHODOLOGY:

The 100-F-26:13 waste site was divided into three areas for the purpose of verification sampling. The
first area consisted of the excavation footprint of the 108-F- pipeline, the second area consisted of the
BCL stockpiles, and the third area consisted of the pipeline segment underlying the 100-F Area access

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

C-2



Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Washington Closure Hanford, Inc. . CALCULATION SHEET

Originator: | E. J. Farris X Date: | 11/15/07 Calc. No.: | 0100F-CA-V0325 Rev.: 0
Project: | 100-F Area Field Remediation Job No: 14655 Checked: | S. W. Clark §20 Date: 1 /Is/s=
Subject: | 100-F-26:13 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3

1 road (road-crossing area). Hazard quotient and carcinogenic risk calculations for the 100-F-26:13 waste
2 site were conservatively calculated for the entire waste site using the highest of the focused and
3 statistically calculated results from these three areas for each analyte (WCH 2007). Boron and
4 molybdenum require the HQ and risk calculations because these analytes were detected and a
5  Washington State or Hanford Site background value is not available. Aroclor-1254 and Aroclor-1260
6  are included because they were detected by laboratory analysis and cannot be attributed to natural
7 occurrence. All other site nonradionuclide COCs were not detected or were quantified below
8  background levels, with the exception of lead. Lead does not have a reference dose for calculation of a
9  hazard quotient because toxic effects of lead are correlated with blood-lead levels rather than exposure
10 levels or daily intake. As a result, the maximum lead concentration is reported but not included in the
11 hazard quotient calculation. An example of the HQ and risk calculations is presented below:
12
13 1) For example, the maximum value for boron is 6.1 mg/kg, divided by the noncarcinogenic RAG
14 value of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3D]), is
15 3.8x 10, Comparing this value, and all other individual values, to the requirement of <1.0, this
16 criteria is met.
17
18 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
19 obtained by summing the individual values. The sum of the HQ values is 2.5 x 1072 Comparing this
20 value to the requirement of <1.0, this criteria is met.
21
22 3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value,
23 then multiplied by 1 x 105, For example, the maximum value for Aroclor-1254 is 0.038 mg/kg;
24 divided by 0.5 mg/kg, and multiplied as indicated, is 7.6 x 107%. Comparing this value and all other
25 individual values to the requirement of <1 x 10, this criteria is met.
26
27 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
28 risk can be obtained by summing the individual values. The sum of the excess cancer risk values is
29 1.1x 107 Comparing this value to the requirement of <1 x 107, this criterion is met.
30
31
32 RESULTS:
33
34 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
35  2) List the cumulative noncarcinogenic HQ >1.0: None
36 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°: None
37  4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.
38
39  Table 1 shows the results of the calculations.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site C-3



Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Washington Closure Hanford, Inc. | CALCULATION SHEET

Originator: | E. J. Farris ' Date: | 11/15/07 Calc. No.: | 0100F-CA-V0325 Rev.: 0 .
Project: | 100-F Area Field Remediaton Job No: 14655 Checked: | S. W. Clark (&< Date: |/7 ftc oo
Subject: | 100-F-26:13 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3'of 4

1 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-F-26:13 Waste Site.
2 Statistical or . .
3 . Maximum Noncarcinogen Hazard Carcmogen Carcinogen
Contaminants of Potential Concern Value® RAGP Quotient RAG Risk
;‘ (me/ke) (mg/ke)
6 Boron . 16,000 3.8E-04
7 Molybdenum
8
9 Aroclor-1254
10 |Aroc
11 e
12 Cumulative Hazard Quotient:
13 Cumulative Excess Cancer Risk: | 1.1E-07
Notes:
14 22 Brom WCH (2007).
15 ® = Value obtained from the RDR/RAWP (DOE-RL 2005) or Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996,
16 unless otherwise noted.
17 -- = not applicable
18 RAG =remedial action goal
19
20
21 CONCLUSION:
22
23 This calculation demonstrates that the 100-F-26:13 waste site meets the requirements for the hazard
24 quotients and carcinogenic (excess cancer) risk as identified in the RDR/RAWP (DOE-RL 2005).

Remaining Sites Verification Package for the 100-F-26:13 Waste Site C4
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APPENDIX D

RESRAD CALCULATIONS
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

APPENDIX D

RESRAD CALCULATIONS

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is
available upon request. When the project is completed, the file will be stored in a U.S. Department of
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with
ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,” Washington Closure Hanford,
Richland, Washington. The following calculation is provided in this appendix:

100-F-26:13 108-F- Drain Pipelines Cleanup Verification RESRAD Calculations, 0100F-CA-V0329,
Rev. 0, Washington Closure Hanford, Richland, Washington.

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.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site D-ii




Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

Acrobat 8.0

CALCULATION COVER SHEET

Project Title:  Field Remediation Job No. 14655
Area:  100-F
Discipline: Environmental *Calculation No: 0100F-CA-V0329

Subject: 100-F-26:13 108-F Drain Pipelines Cleanup Verification RESRAD Calc 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 [X] Preliminary [ ] Superseded [] Voided []

Cover - lpg
Summary — 4 pg
0 Attm. 1 - 1pg

Attm. 2 - 28pg (9 ROAN 2
Attm. 3 - M pege R,\A.}. w

SW L | 12707
Attm. 4 - 10pg

Total — 57"pages S. W. Clark H. M. Sulloway N/A S. W. Callison
55 ﬂ;{"‘ﬁ'
“agln

SUMMARY OF REVISION

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

Remaining Sites Verification Package for the 100-F-26:13 Waste Site D-1



Attachment to Waste Site Reclassification Form 2005-011

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark AN Date: //f5°0A Calc. No.: | 0100F-CA-V0329, Rev.: L 0,
Project: | 100-F Field Remediation JobNo: | '14655 | Checked: | H. M. Sulloway mﬁ% Date: | {,5/077
Subject: | 100-F-26:13 108-F Drain Pipelines Cleanup Verification RESRAD Calculation Brief SheetNo. | éf
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 100-F-26:13 Main Process Sewer Pipeline excavation areas.
6 .
7 GIVEN/REFERENCES:
8
9 1) Cleanup verification data from /00-F-26:13 Waste Site Cleanup Verification 95% UCL
10 Calculation, Calculation No. 0100F-CA-V0324, Rev. 0, Washington Closure Hanford,
11 Richland, Washington (100-F-26:13 95% UCL Calculation).
12 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
13 DOE/RL-96-17, Rev. §, 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-26:13 95% UCL Calculation are carbon-14, cesium-137,
17 and strontium-90.
18 4) The nonradionuclide COCs include barium, hexavalent chromium, lead, and mercury. The
19 full suite of nonradionuclide contaminants of potential concern (COPCs) and attainment of
20 their remediation goals are discussed in the 100-F-26:13 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 '
30 SOLUTION:
31
32 1) Asingle RESRAD run was performed for the 100-F-26:13 108-F Sewer Pipeline Excavation
33 soils that are to be used to backfill the 100-F-26:13 excavation. Table 1 shows the elevations
34 (NAVDS8R8) and thickness of each soil horizon. Attachment 1 shows representative
35 dimensions of soil horizons and contaminant pathways considered for dose, risk, and
36 groundwater protection. Input factors for each run are shown in the "Summary" section of
37 the RESRAD "Mixture Sums and Single Radionuclide Guidelines" printouts in the
38 Attachments to this Calculation Summary.
39

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Rev. 0
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Attachment to Waste Site Reclassification Form 2005-011

Washington Closure Hanford CALCULATION SHEET
Originator; | S. W. Clark ¥ X< Date: /. /#</7=Calc. No.: | 0100F-CA-V0329, Rev. | , /0 /
Project: | 100-F Field Remediation JobNo: | "14655 | Checked: | H. M. Sulloway d /IS, | Date: | [{//8757
Subject: | 100-F-26:13 108-F Drain Pipelines Cleanup Verification RESRAD Calculation Brief SheetNo. 2 df 2
Table 1. Waste Site Dimensions for RESRAD Modeling
Parameter I Units l OB/BCL
Contaminated Zone Dimensions
Cover Depth m 0
Area of Contaminated Zone (CZ) m’ 9,600
Length Parallel to Aquifer Flow m 40
Elevations of Vadose Zone Horizons
Elevation: Surface m 123.6
Elevation: Groundwater m 114
Thickness: Contaminated Zone m 4.6
Thickness: Unsaturated Zone m 5.0

2) The year where the peak dose (or concentration) occurs from each individual radionuclide
COC and layer is determined by a preliminary run. This year is then added for all horizons
for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
inhalation and external radiation), the peak year occurred at year zero (year 2007) for all
COCs. For the water pathways (i.e. drinking water and food ingestion) none of the COCs are
predicted to reach groundwater within 1,000 years.

METHODOLOGY:

1) Runs of RESRAD version 6.3 were completed for the 100-F-26:13 108-F Drain Pipelines
Excavation soils using the maximum radionuclide activities from the 100-F-26:13 95% UCL
Calculation shown in Table 2. RESRAD numerical output reports for dose, risk, and
concentration are presented in the Attachments to this calculation summary.

RESULTS:

Table 2. Maximum Radionuclide Activities of the 100-F-26:13
108-F Drain Pipelines Excavation Soils
(from the 100-F-26:13 95% UCL Calculation)

COCs ‘ Excavation Soils
Radionuclide Activity (pCi/g)
Carbon-14 5.1
Cesium-137 0.079
Strontium-90 0.563

COCs = Contaminants of Concern

1) Radionuclide “All Pathways” Dose Rate
The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the radionuclides in the excavation soil is 12.2 mrem/yr at year zero (2007).

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Rev. 0
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Attachment to Waste Site Reclassification Form 2005-011

Washington Closure Hanford CALCULATION SHEET , L
Originator: | S. W. Clarkk I~ /< Date: '/ sl Cale. No.: | 0100F-CA-V0329, Rev.: /
Project: | 100-F Field Remediation Job No: |£14655 | Checked: | H. M. Sulloway{///|S | Date: | [/ //$/,77
Subject: | 100-F-26:13 108-F Drain Pipelines Cleanup Verification RESRAD Calculation Brief = Sheet No. ¥ olf 4

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 1 3 7 11 43 100 | 300 | 1000
Excavation | Shallow Zone |1.22E+01|8.00E+006.33E+00|5.67E+00 | 5.15E+00 | 2.37E+00 | 5.96E-01 | 4.69E-03 | 2.04E-10
1
2 2) Radionuclide Excess Lifetime Cancer Risk
3 Theradionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
4 maximum ELCR for the radionuclides in the 100-F-26:13 108-F Drain Pipelines excavation
5 areasis 1.03x 10*at year zero (2007).
6
Table 4. Radionuclide Excess Lifetime Cancer Risk
RESRAD Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Run Horizons 0 1 3 7 11 43 100 300 1000
Excavation | Shallow Zone |1.03E-04 |9.11E-05 | 8.37E-05 | 7.58E-05 | 6.88E-05 | 3.17E-05 | 7.97E-06 | 6.28E-08 | 2.74E-15
7
8 3) Radionuclide Groundwater Protection
9  Theradionuclide concentrations in groundwater calculated by the RESRAD model are
10 summarized in Table 5. None of the radionuclide contaminants of concern are calculated to
11 reach groundwater in the 1,000 years of the RESRAD model evaluation. Therefore calculation
12 of organ specific dose via the groundwater (and river) pathway is not necessary to determine that
13 the 4 mrem/yr drinking water dose limitation is met.
14
15
Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations
Rad.io- RESRAD Run Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAG,
nuclides 0 1 3 7 11 43 100 | 300 | 1000 |PCVL
C-14 Excavation 0 0 0 0 0 0 0 0 0 2,000
Cs-137 Excavation 0 0 0 0 0 0 0 0 0 60
Sr-90 Excavation 0 0 0 0 0 0 0 0 0 8
RAGs = Remedial action goals from the 100 Area RDR/RAWP

16
17
18
19
20
21
22
23
24
25
26
27
28

CONCLUSIONS:

e The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the radionuclides in the excavation soil is 12.2 mrem/yr at year zero (2007).

o The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the radionuclides in the 100-F-26:13 108-F Drain Pipelines excavation
areas is 1.03 x 10™ at year zero (2007).

e The dominant pathway for the RESRAD evaluations dose rate for the 100-F-26:13 108-F
Drain Pipelines excavation areas soil is plant ingestion due to carbon-14.

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Rev. 0
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Attachment to Waste Site Reclassification Form 2005-011

Washington Closure Hanford

Originator:

CALCULATION SHEET

]

S. W. Clark N B

Date: |/ /1s/d=Calc. No.: | 0100F-CA-V0329,

Rev.:

Project:

100-F Field Remediation

Job No: | 14655 [ Checked: | H. M. Sulloway./ AN

[0 ]
Date: | [{ /fA/ 07

Subject:

100-F-26:13 108-F Drain Pipelines Cleanup Verification RESRAD Calculation Brief

SheetNo. 4" §f 4
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ATTACHMENTS:

e None of the site COCs are projected to exceed remedial action goals (RAGs).

1. Graphic showing 100-F-26:13 Cleanup Verification Model (1 page)

2. RESRAD Output: 100-F-26:13 Excavation Radionuclide Activities — Mixture Sums and
Single Radionuclide Guidelines (20 pages)

. RESRAD Output: 100-F-26:13 Excavation Radionuclide Activities — Intake Quantities and
Health Risk Factors (21 pages)

. RESRAD Output: 100-F-26:13 Excavation Radionuclide Activities — Concentration of
Radionuclides, (10 pages)

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

e The radionuclide concentrations in groundwater calculated by the RESRAD model are
summarized in Table 5. None of the radionuclide contaminants of concern are calculated to
reach groundwater in the 1,000 years of the RESRAD model evaluation. Therefore
calculation of organ specific dose via the groundwater (and river) pathway is not necessary to
determine that the 4 mrem/yr drinking water dose limitation is met.

Rev. 0
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1RESRAD, Version 6.3 T« Limit = 180 days

Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 2

11/15/2007 11:42 Page

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 2
1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 2
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

File : 100-F-26-13_Excavation.RAD

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

a 3 3 Current * Base }  Parameter
Menu 3 Parameter 5 Value * Case* 3 Name
ARAARARAAARRAARAAARAARAAARRAAARRARARAAARAARARARARARAAAAAAAARAARAAARAARARAARARARARRRARAAARARARRAARARARARARA
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 ¥ 3
B-1 c-14 2.090E-06 * 2.090E-06 * DCF2¢ 1)
B-1 Cs-137+D 3.190E-05 ¥ 3.190E-05 * DCF2(¢ 2)
B-1 Sr-90+D 1.308E-03 * 1.300E-03 * DCF2(¢ 3)
D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 c-14 2.090E-06 * 2.090E-06 3 DCF3¢ 1)
D-1 Cs-137+D 5.000E-05 3 5.000E-05 3 DCF3( 2)
D-1 Sr-90+D 1.528E-04 ¥ 1.420E-04 3 DCF3( 3)

Food transfer factors:

c-14 , plant/soil concentration ratio, dimensionless
c-14 , beef/livestock-intake ratio, (pCi/kg)/{pCi/d)
c-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

T

5.500E+00
3.100E-02
1.200E-02

5.500E+00
3.100E-02
1.200E-02

RTFC 1,1
RTFC 1,2)
RTFC 1,3)

T

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

3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 ® RTF( 2,1)
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  3.000E-02 * 3.000E-02 * RTF( 2,2)
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3

~

~

mi lk/Llivestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 * 8.000E-03 3 RTF( 2,3)

-

Sr-90+D
Sr-90+D

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

3.000E-01
8.000E-03

3.000E-01
8.000€-03

~

RTEC 3,1
RTFC 3,2)

[

jellelvivielelelelelele ]
1
NN LN N N N NN W N

~

R AR R R R R P P

L B P R R IR

- Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 * 2.000E-03 ¥ RTF( 3,3)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 c-14 , fish 5.000E+04 * 5.000E+04 * BIOFAC( 1,1
D-5 c-14 , crustacea and mol lusks 9.100E+03 * 9.100E+03 ¥ BIOFAC( 1,2)
D-5

D-5 Cs-137+D , fish 2.000E+03 3 2.000E+03 3 BIOFAC( 2,1)
D-5 Cs-137+D , crustacea and mol lusks 1.000E+02 3 1.000E+02 3 BIOFAC( 2,2)
D-5

D-5 Sr-90+D , fish 6.000E+01 * 6.000E+01 3 BIOFAC( 3,1)

p-5 3 Sr-90+4D , crustacea and mollusks 1.000E+02 * 1.000E+02 * BIOFAC( 3,2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.

Attachment 2 Sheet No. 2 of 19
Originator: _S. W. Clark Date
Chk’d By _H. M. Sulloway Date

Calc. No. ___0100F-CA-V0329 Rev.No. _0
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1RESRAD, Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

1171572007

ATTACHMENT 2

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

11:42 Page 3

Rev. 0

File : 100-F-26-13_Excavation.RAD
Site-Specific Parameter Summary

4] 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input ¥ Default 3 (If different from user input) ? Name
ARRRARAARRAARRARRAAARAAAARARAARRARRARRRRRARARRARARARAARRAARAAKARAARRARRARAARAAAARARAAARAAAARAARAARARARAARARARARRAARAARARARRARRAR
RO11 * Area of contaminated zone (m**2) ¥ 9.600E+03 * 1.000E+04 3 .- > AREA
RO11 ¥ Thickness of contaminated zone (m) * 4.600E+00 * 2.000E+00 * --- ! THICKO
RO11 * Length parallel to aquifer flow (m) * 4.000E+01 3 1.000E+02 * --- * LCZPAQ
R011 * Basic radiation dose Limit (mrem/yr) * 1.500E+01 ¥ 3.000E+01 3 --- * BRDL
RO11 3 Time since placement of material (yr) * 0.000E+00 * 0.000E+00 3 --- 3Tl
RO11 * Times for calculations (yr) ¥ 1.000E+00 * 1.000E+00 3 --- T2
RO11 * Times for calculations (yr) ® 3.000E+00 * 3.000E+00 3 --- P TC3)
RO11 3 Times for calculations (yr) * 7.000E+00 * 1.000E+01 * .- PTC4)
RO11 3 Times for calculations (yr) 3 1.100E+01 * 3.000E+01 ° - P TC5)
RO11 * Times for calculations (yr) * 4.300E+01 * 1.000E+02 ° --- 2T1C6)
RO11 3 Times for calculations (yr) 3 1.000E+02 * 3.000E+02 ° - TN
RO11 * Times for calculations (yr) > 3.000E+02 3 1.000E+03 * .- *TC8)
RO11 * Times for calculations (yr) * 1.000E+03 * 0.000E+00 * .- PTC9
RO11 * Times for calculations (yr) * not used 3 0.000E+00 * === 3 TC10)

3 3 3 3 3
RO12 * Initial principal radionuclide (pCi/g): C-14 ® 3.300E+00 3 0.0D0E+00 3 --- SN
RO12 * Initial principal radionuclide (pCi/g): Cs-137 * 3.600E-02 * 0.000E+00 3 --- 3 81(¢ 2)
R012 3 Initial principal radionuclide (pCi/g): Sr-90 * 2.010E+00 * 0.000E+00 3 --- 3 81( 3)
RO12 * Concentration in groundwater c-14 * not used 3 0.000E+00 3 --- FUHICD
RO12 * Concentration in groundwater Cs-137 3 not used 3 0.000E+00 3 .- P WIC2)
RO12 3 Concentration in groundwater Sr-90 % not used * 0.000E+00 3 --- 2WIC3

3 3 3 3 3
R0O13 3 Cover depth (m) * 0.000E+00 3 0.000E+00 3 --- ¥ COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used 3 1.500E+00 3 - 5 DENSCV
R0O13 3 Cover depth erosion rate (m/yr) 3 not used * 1.000E-03 3 --- 3 yev
R0O13 3 Density of contaminated zone (g/cm**3) * 1.600E+00 * 1.500E+00 3 --- * DENSCZ
R0O13 3 Contaminated zone erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 3 .- 3 vez
R0O13 3 Contaminated zone total porosity % 4.000E-01 3 4.000E-01 3 --- ¥ TPCZ
RO13 3 Contaminated zone field capacity 3 1.500E-01 * 2.000E-01 3 --- 3 FCCz
RO13 3 Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 3 1.000E+01 3 - 3 Heez
RO13 ¥ Contaminated zone b parameter 3 4,050E+00 * 5.300E+00 3 --- * BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 ¥ 2.000E+00 3 - 3 WIND
RO13 3 Humidity in air (g/m**3) 3 not used ¥ 8.000E+00 3 --- 3 HUMID
R013 3 Evapotranspiration coefficient ¥ 9.100E-01 * 5.000E-01 * b * EVAPTR
RO13 3 Precipitation (m/yr) % 1.600E-01 * 1.000E+00 3 --- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 ¥ 2.000E-01 3 --- 3 ORI
RO13 3 Irrigation mode 3 overhead ¥ overhead 3 --- 3 IDITCH
RO13 ® Runoff coefficient * 2.000E-01 3 2.000E-01 °® --- ¥ RUNOFF
R0O13 3 Watershed area for nearby stream or pond (m**2) 3 1.000E+06 3 1.000E+06 * --- ¥ WAREA
RO13 3 Accuracy for water/soil computations * 1.000E-03 * 1.000E-03 3 --- ¥ EPS

3 3 3 3 3
RO14 * Density of saturated zone (g/cm**3) * 1.600E+00 * 1.500E+00 °* === * DENSAQ
RO14 3 Ssaturated zone total porosity * 4.000E-01 * 4.000E-01 3 === ¥ TPSZ
RO14 * Saturated zone effective porosity * 2.500E-01 * 2.000E-01 * - ¥ EPSZ
RO14 3 saturated zone field capacity * 1.500E-01 3 2.000E-01 3 - * FCsz
RO14 5 Saturated zone hydraulic conductivity (m/yr) * 5.530E+03 * 1.000E+02 * --- * HCsZ
RO14 3 saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 3 === 3 HGWT
RO14 3 saturated zone b parameter * 4.050E+00 * 5.300E+00 °* --- ' BSZ
RO14 3 Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 3 --- P VT
RO14 3 Well pump intake depth (m below water table) * 4.600E+00 * 1.000E+07 3 == > DWIBWT

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

11:42 Page &

nued)
3

Used by RESRAD

3

5 (If different from user input) 3

3

L v Y ¥ L VL P )

5.426E-05
not used

2. 166E-04
not used

4.323E-04
not used

Rev. 0

Parameter

Name

* MODEL

o S )

uw

NS
H(D

DENSUZ(1)

TPUZ(1)
EPUZ(1)
Feuz(t)
BUZ(T)

HCUZ(T)

DCNUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

DENUCC(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

DCNucc(
DCNUCU(
DCNUCS(
ALEACH(
SOLUBK(

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD

n
.10
n
Ib)
n

2)
2,
2)
2)
2)

3)
3,
3)
3)
3)

File : 100-F-26-13_Excavation.RAD

Site-Specific Parameter Summary (conti

0 3 *  User 3

Menu 3 Parameter 3 Ipput % Default
ARRARARRRAARAARARRARARAAARRARARAARARARAAARARRARARRARARARAAARKRARAAARAARARARARAARAKRAKARRARRARAARAARARRARARARARARAARARARARARARAKA
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND

R014 3 Well pumping rate (m**3/yr) * 2.500E+02 * 2.500E+02

3 3 3

RO15 * Number of unsaturated zone strata 31 1

RO15 * Unsat. zone 1, thickness (m) * 5.000E+00 * 4.000E+00
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 * 1.500E+00
R015 * Unsat. zone 1, total porosity ® 4.000E-01 3 4.000E-01
R015 * Unsat. zone 1, effective porosity ¥ 2.500E-01 > 2.000E-01
RO15 * Unsat. zone 1, field capacity ® 1.500E-01 5 2.000E-01
RO15 * Unsat. zone 1, soil-specific b parameter ® 4.050E+00 * 5.300E+00
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) ¥ 2.500E+02 3 1.000E+01

3 3 3

RO16 * Distribution coefficients for C-14 3 3
R0O16 *  Contaminated zone (cm**3/g) ¥ 2.000E+02 5 0.000E+00
RO16 *  Unsaturated zone 1 (cm**3/g) ¥ 2.000E+02 * 0.000E+00
R016 3  Saturated zone (cm**3/g) * 2.000e+02 * 0.000E+00
R016 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00
R0O16 3  Solubility constant 3 0.000E+00 * 0.000E+00

3 3 3

RO16 3 Distribution coefficients for Cs-137 s 3
R016 3 Contaminated zone (cm**3/g) 3 5.000E+01 3 4.600E+Q03
RO16 *  Unsaturated zone 1 (cm**3/g) * 5.000E+01 3 4.600E+03
R016 *  Saturated zone (cm**3/g) * 5.000E+01 3 4.600E+03
R0O16 3  Leach rate (/yr) * 0.000E+00 5 0.000E+00
R016 Solubility constant 3 0.000E+00 * 0.000E+00

3 3 3

R0O16 * Distribution coefficients for Sr-90 3 3
R016 *  Contaminated zone (cm**3/g) ¥ 2.500E+01 3 3.000E+01
R016 *  Unsaturated zone 1 (cm**3/g) * 2.500E+07 * 3.000E+01
R0O16 *  saturated zone (cm**3/g) ® 2.500E+01 * 3.000E+01
R0O16 3 Leach rate (/yr) * 0.000E+00 3 0.000E+00
R016 *  Solubility constant * 0.000E+00 3 0.000E+Q0

3 3 3
RO17 * Inhalation rate (m**3/yr) ® 7.300E+03 > 8.400E+03
R017 3 Mass loading for inhalation (g/m**3) * 1.000E-04 3 1.000E-04
RO17 * Exposure duration ® 3.000E+01 > 3.000E+01
RO17 * shielding factor, inhalation * 4.000E-01 3 4.000E-01
RO17 * shielding factor, external gamma * 8.000E-01 * 7.000E-01
RO17 * Fraction of time spent indoors * 6.000E-01 3 5.000E-01
R0O17 3 Fraction of time spent outdoors (on site) ¥ 2.000E-01 * 2.500E-01
RO17 3 Shape factor flag, external gamma 3 1.00CE+00 * 1.000E+00

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

>0 shows circular AREA.
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1RESRAD, Version 6.3

T« Limit =

Attachment to Waste Site Reclassification Form 2005-011

180 days

ATTACHMENT 2

11/15/2007

11:42 Page 5

Site-Specific Parameter Summary (cont1nued)

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
0 3 ¥ User
Menu 3 Parameter *  Input
RO17 * Radii of shape factor array (used if FS = -1):
RO17 3 oOuter annular radius (m), ring 1: 3 not used
RO17 3 Outer annular radius (m), ring 2: 3 not used
R0O17 3 oOuter annular radius (m), ring 3: ¥ not used
RO17 *  Outer annular radius (m), ring 4: 3 not used
RO17 3  oOuter annular radius (m), ring 5: 3 not used
RO17 3  oOuter annular radius (m), ring 6: * not used
RO17 3 Outer annular radius (m), ring 7: 3 not used
RO17 3  Outer annular radius (m), ring 8: 3 not used
RO17 3 oOuter annular radius (m), ring 9: * not used
RO17 *  Outer annular radius (m), ring 10: * not used
RO17 3 oOuter annular radius (m), ring 11: * not used
RO17 *  Outer annular radius (m), ring 12: > not used
3 3
RO17 * Fractions of annular areas within AREA: 3
RO17 = Ring 1 3 not used
RO17 3 Ring 2 3 not used
RO17 3 Ring 3 3 not used
RO17 * Ring & 3 not used
RO17 3 Ring 5 3 not used
RO17 * Ring 6 3 not used
RO17 3 Ring 7 3 not used
RO17 3 Ring 8 3 not used
RO17 ¥ Ring 9 3 not used
RO17 * Ring 10 3 not used
RO17 ¥ Ring 1 ¥ not used
RO17 3 Ring 12 * not used
3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02
RO18 3 Leafy vegetable consumption (kg/yr) ¥ 2.700E+00
RO18 3 Milk consumption (L/yr) ¥ 1.000€+02
R0O18 * Meat and poultry consumption (kg/yr) 3 3.600E+01
R0O18 * Fish consumption (kg/yr) 3 1.970E+01
RO18 3 Other seafood consumption (kg/yr) 3 9.000E-01
RO18 * Soil ingestion rate (g/yr) 3 7.300E+01
R0O18 * Drinking water intake (L/yr) 3 7.300E+02
R0O18 * Contamination fraction of drinking water * 1.000E+00
R0O18 3 Contamination fraction of household water ¥ not used
RO18 3 Contamination fraction of livestock water * 1.000€E+00
RO18 ¥ Contamination fraction of irrigation water ¥ 1.000E+00
R018 * Contamination fraction of aquatic food 3 5.000E-01
R0O18 * Contamination fraction of plant food 31
RO18 3 Contamination fraction of meat 3-1
RO18 3 Contamination fraction of milk 31
3 3
RO19 ¥ Livestock fodder intake for meat (kg/day) 3 6.800E+01
RO19 ¥ Livestock fodder intake for milk (kg/day) 3 5,500E+01
R0O19 3 Livestock water intake for meat (L/day) 3 5.000E+01
R0O19 * Livestock water intake for milk (L/day) 3 1.600E+02
R0O19 3 Livestock soil intake (kg/day) 3 5.000E-01

3
3

3

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

bDefault

5.000E+01
7.071E+01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.000E+00
2.732E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+CQ

1.600E+02
1.400E+01
9.200E+01
6.300E+01
5.400E+00
9.000E-01
3.650E+01
5.100E+02
1.000E+00
1.000E+00
1.000E+00
1.000E+00
5.000E-01

-1

-1

-1

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E-0G1

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Used by RESRAD
3 (If different from user input) ?*
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0.500E+00
0.480E+00
0.480E+00
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Parameter

Name

RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(

Rev. 0

1]
2)
3)
4y
5)
6)
7)
8)
N

RAD_SHAPE(10)
RAD_SHAPE(11)
RAD_SHAPE(12)

FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(
FRACA(1
FRACA(1
FRACA(1

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(5)
DIET(6)
SOIL
DWI

FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS
LWI6
LSI

1
2)
3)
4)
5)
6)
7
8)
9
0)
1D
2)
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3

“

Used by RESRAD
* (If different from user input) 3

3

3

Parameter
Name

MLFD

3 DM

DROOT
FGWDW
FGWHH
FGWLW
FGWIR

Yv(n
YV(2)
YV(3)
TE(D
TE(2)
TE(3)
TIV(D
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
c12cz
CsoIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5
CO2F

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL

Rev. 0

ATTACHMENT 2
1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 6
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
Site-Specific Parameter Summary (continued)
0 3 ¥ User 3
Menu 3 Parameter * Input 3 Default
ARARRARARARRARAAAARRARAAAAAAAARARARARAARRARARAARARAARAAARARARRARARARARRARARARRARARARRARAAARARARRARARARRARARAARARAAARARRAARARAAAA
RO19 * Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04
RO19 * Depth of soil mixing layer (m) ¥ 1.500E-01 * 1.500E-01
RO19 3 Depth of roots (m) 3 9.000E-01 3 9.000E-01
R0O19 3 Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00
R0O19 3 Household water fraction from ground water * not used * 1.000E+00
R0O19 ¥ Livestock water fraction from ground water * 1.000E+00 * 1.000E+00
R0O19 3 Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00
3 3 3
R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 * 7.000E-01
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 * 1.500E+00
R19B * Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * 1.100E+00
R19B 3 Growing Season for Non-Leafy (years) 3 1.700E-01 * 1.700E-01
R19B * Growing Season for Leafy (years) 3 2.500£-01 * 2.500E-01
R19B * Growing Season for Fodder (years) 3 8.000E-02 * 8.000E-02
R19B * Translocation Factor for Non-Leafy ¥ 1.000E-01 * 1.000E-01
R19B * Translocation Factor for Leafy ¥ 1.000E+00 * 1.000E+00
R19B 3 Translocation Factor for Fodder 3 1.000E+00 ¥ 1.000E+00
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500E-01
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 ¥ 2.500E-01
R19B * Dry Foliar Interception Fraction for Fodder 3 2.500E-01 ¥ 2.500E-01
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 ° 2.500E-01
R19B * Wet Foliar Interception Fraction for Leafy ¥ 2.500E-01 ® 2.500E-01
R19B 3 Wet Foliar Interception Fraction for Fodder * 2.500E-01 3 2.500E-01
R19B * Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01
3 3 3
C14 3 C-12 concentration in water (g/cm**3) 3 2.000E-05 3 2.000E-05
C14 3 C-12 concentration in contaminated soil (g/g) 3 3.000E-02 * 3.000E-02
C14 3 Fraction of vegetation carbon from soil s 2.000E-02 * 2.000E-02
C14 * Fraction of vegetation carbon from air 3 9.800E-01 * 9.800E-01
C14 3 C-14 evasion layer thickness in soil (m) 3 3.000E-01 * 3.000E-01
C14 * C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 * 7.000E-07
€14 3 C-12 evasion flux rate from soil (1/sec) * 1.000E-10 * 1.000E-10
C14 * Fraction of grain in beef cattle feed * 8.000E-01 * 8.000E-01
C14 3 Fraction of grain in milk cow feed s 2.000E-01 5 2.000E-01
C14 3 DCF correction factor for gaseous forms of C14 3 8.894E+01 * 0.000F+00
3 3 3
STOR ¥ Storage times of contaminated foodstuffs (days): 3 s
STOR *  Fruits, non-leafy vegetables, and grain * 1.400+01 * 1.400E+01
STOR 3  Leafy vegetables * 1.000E+00 * 1.000E+00
STOR *  Milk % 1.000E+00 * 1.000E+00
STOR *  Meat and poultry * 2.000E+01 3 2.000E+01
STOR 3  Fish 3 7.000E+00 3 7.000E+00
STOR *  Crustacea and mollusks ¥ 7.000E+00 * 7.000E+00
STOR 3 Well water * 1.000E+00 * 1.000E+00
STOR 3  surface water * 1.000E+00 * 1.000E+00
STOR *  Livestock fodder * 4.500E+01 * 4.500E+01
3 3 3
RO21 * Thickness of building foundation (m) * not used * 1.500E-01
RO21 * Bulk density of building foundation (g/cm**3) * not used * 2,400E+00
RO21 3 Total porosity of the cover material * not used 3 4.000E-01

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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ATTACHMENT 2

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 7
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User 3 3 Used by RESRAD ®  Parameter
Menu 3 Parameter 5 Input * Default 3 (If different from user input) 3 Name
ARARARARAARAARRAARAARRRAAAARAARARAAARARARRARARARRRARARAAAAAARAARAARRARRAARARARARAARARARARARARARARARARAARARAARARAAARARARARARARARRAR
R0O21 ¥ Total porosity of the building foundation ¥ not used 3 1.000E-01 3 .- * TPFL
R021 * Volumetric water content of the cover material * not used * 5.000E-02 3 .- * PH20CV
R0O21 3 Volumetric water content of the foundation ¥ not used * 3.000E-02 3 .- * PH2OFL
R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 3 in cover material * not used * 2.000E-06 * --- ¥ DIFCV
R0O21 *  in foundation material 3 not used ¥ 3.000E-07 3 --- 3 DIFFL
RO21 3 in contaminated zone soil * not used 3 2.000E-06 3 --- 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 3 --- ¥ HMIX
R0O21 3 Average building air exchange rate (1/hr) 3 not used * 5.000E-01 3 - 3 REXG
R021 3 Height of the building (room) (m) > not used * 2.500E+00 ° --- > HRM
R021 * Building interior area factor ¥ not used * 0.000E+0Q ? --- ¥ FAI
RO21 3 Building depth below ground surface (m) * not used °*-1.000£+00 °* --- ¥ DMFL
R021 3 Emanating power of Rn-222 gas * not used * 2.500E-01 °* --- ¥ EMANA(T)
RO21 * Emanating power of Rn-220 gas * not used ° 1.500E-01 3 --- 3 EMANA(2)

3 3 3 3 3
TITL 3 Number of graphical time points 3 32 3 --- 3 .- * NPTS
TITL 3 Maximum number of integration points for dose 3 1 3 --- 3 .- ¥ LYMAX
TITL 3 Maximum number of integration points for risk 3 5 3 --- 3 --- 3 KYMAX
RSN R RN R Rttt niei et inttetiettntrtttsasistitiottsitsatestsstatsssitsasttitissisteisitsstitttistststsssstistitsiieial
Summary of Pathway Selections
3
RAR

1 -- external gamma 3 active

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

3 -- plant ingestion 3 active

4 -- meat ingestion 3 active

5 -- milk ingestion 3 active

6 -- aquatic foods 3 active

7 -- drinking water 3 active

8 -- soil ingestion 3 active

9 -- radon 3 suppressed

Find peak pathway doses 3 active

[SSESSERRES20 000103803303 830305388000083883043308 4!
Attachment 2 Sheet No. 7 of 19
Originator: _S. W. Clark Date
Chk’d By _H. M. Sulloway Date

Calc. No. ___0100F-CA-V0329 Rev.No. _ 0
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ATTACHMENT 2

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 8
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Contaminated Zone Dimensions
RARRARRARARARAARRARRARAARAAA
Area:  9600.00 square meters
Thickness: 4,60 meters
Cover Depth: 0.00 meters
0

3.300E+00
3.600E-02
2.010E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRAARRARAARARAARAARARARRARAARRARARARARAARAARARARARARAARARAARAARAAAAAAARAR

t (years): 0.000E+00 1.000E+00 3.000E+00 7.000E+00 1.100E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.224E+01 8.000E+00 6.327E+00 5.670E+00 5.146E+00 2.371E+00 5.960E-01 4.692E-03 2.043E-10
M(t): 8.161E-01 5.333E-01 4.218E-01 3.780E-01 3.431E-01 1.580E-01 3.973E-02 3.128E-04 1.362E-11

OMaximum TDOSE(t): 1.224E+01 mrem/yr at t = 0.000E+00 years

Rev. 0

Attachment 2 Sheet No. 8 of 19
Originator: S. W. Clark Date
Chk'd By _H. M. Sulloway Date
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1RESRAD, Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 2

1171572007

11:42 Page

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

9

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Radon
ARARRRARARARRRAA
mrem/yr fract.
KARAARARA ARRAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

Plant
ARAARARARRAARRAA
mrem/yr fract.
ARRARARRR ARRAAA
4.123E+00 0.3368
4.057E-03 0.0003
5.192E+00 0.4241

9.319E+00 0.7613

for Individual Radionuclides

Meat
AARARRARARARRAAA
mrem/yr fract.
ARRARAARA ARRAAA
7.731E-01 0.0632
3.005E-03 0.0002
8.874E-01 0.0725

ITIIII
1.663E+00

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

File : 100-F-26-13_Excavation.RAD
0
0 Ground Inhalation
Radio- AARAAARAAAARAAAR AAARARAAAAARAAAA
Nu yr fract. mrem/yr fract.
ARARARR AAAAARAAA ARAAAA AAAAARAAA AAARAA
c-14 2.958E-05 0.0000 1.097E-03 0.0001
Cs-137 7.808E-02 0.0064 4.618E-08 0.0000
Sr-90  3.157E-02 0.0026 1.058E-04 0.0000
fIE9907 ff00099081 fR0068 ffffff8ff ff81{f
Total  1.097E-01 0.0090 1.202E-03 0.0001
0
0
0 Water Fish
Radio- AAAARRARAARARAAR AAARARAARRAAAAAR
Nuclide mrem/yr fract. mrem/yr fract.
RRRARAA AAARAARAA ARAAAR AAAAAAAAAR AAARAA
C-14 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000
PIfIT01 ffEf89181 PRED81 GEEEERE61 fiffii
Total 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent

Radon

AARARAARARAARARA
mrem/yr fract.
ARRRAAARA ARRARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Ififiiiin Iiffif
0.000E+00 0.0000
pathways.

Plant
ARARRARRAARARAAA
mrem/yr fract.
AAARRAAAA RRARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
ARRAAAARARAAAARA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0Q0E+00 0.0000

Attachment

0.1359
(i) and

Milk
ARARARRARAARARAA
mrem/yr fract.
ARARAAAAA ARARAA
6.263E-01 0.0512
1.866E~-03 0.0002
5.012E-01 0.0409
IIfiIis ffifit
1.129E+00 0.0923

Pathways (p)

Milk
RARRAARARAARARAA
r fr
AR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000

0.000E+00 0.0000

2

Originator: S. W. Clark

Rev. 0

Soil
RRRRARRAAARARAAA
mrem/yr fract.
ARARARAAR ARARAA
4.028E-04 0.0000
1.051E-04 0.0000
1.794E-02 0.0015

1.844E-02 0.0015

ALl Pathways*
RRRARARARRAARARA
yr fract.
ARR ARAAAR
5.524E+00 0.4513
8.711E-02 0.0071
6.630E+00 0.5416

1.224E+01 1.0000

Sheet No. 9 of 19
Date

Chk’d By _H. M. Sulloway
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File

Radio-
Nuclide
RAARAAA
c-14
Cs-137
Sr-90

Radio-
Nuclide
RARRRAR
c-14
Cs-137
ifiifii
Total
0*Sum of

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 2

11/15/2007

: 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
: 100-F-26-13_Excavation.RAD

11:42 Page 10

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+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground
AARARARAARARAAAA
mrem/yr fract.
RAAAAARAR AAAARA
6.986E-06 0.0000
7.628E-02 0.0095
3.082E-02 0.0039

1.071E-01 0.0134

Inhalation
RARRARARARRARARA
mrem/yr fract.
AARAAAAAA AARRAR
2.590E-04 0.0000
4.511E-08 0.0000
1.032E-04 0.0000

3.623E-04 0.0000

Radon
RRRAARARARARARRA
mrem/yr fract.
RARAARARA RRARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathuways

Water

ARARAAARRARARAAA
mrem/yr fract.
ARAAARARA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q0
""""" fifift
0.000E+00 0.0000

all water

Fish
ARRARRARAARAARAA
mrem/yr fract.
ARARARAAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Tffiiiag itiiii
0.000E+00 0.0000

Radon
RAAAARRRAAARRAAA
mrem/yr fract.
AARAAARAA ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PIEff188] f11841
0.000E+00 0.0000

independent and dependent pathways.

Plant
ARARARARARAARAAA
mrem/yr fr
ARRARARAA RARAAA
1.029E+00 0.1287
3.964E-03 0.0005
5.068E+00 0.6335

6.101E+00: 0.7626

Plant
RARAAARRAARARARAA
mrem/yr fract.
RRRARAAAA ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
ARARRARAARARARAA

2.361E-01 0.0295
2.936E-03 0.0004
8.662E-01 0.1083

1.7105E+00 0.1382

Meat
RARRRRRRRAARAAAR
mrem/yr fract.
ARRRRRARA ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PIITIE01 1fEMLl
0.00CE+00 0.0000

Attachment

Milk
ARARARARAAARRARA
m| r fract.

AA AR ARRAAK
1.774E-01 0.0222
1.823E-03 0.0002
4.893E-01 0.0612

6.684E-01 0.0836

for Individual Radionuclides (i) and Pathways (p)

Milk
RARRAAAARAAARAAR
mrem/yr fract.
AARRAAARA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PTfffiifl fififf
0.000E+00 0.0000

Rev. 0

Soil
RARARRARAARAAAAA
mrem/yr fract.
RARARAAAA RARAAA
9.514E-05 0.0000
1.027E-04 0.0000
1.751E-02 0.0022

1.770E-02 0.0022

All Pathways*
RAARARARAARARAARA
mrem/yr fract.
RRRARAARA AARAAR
1.443E+00 0.1804
8.510E-02 0.0106
6.472E+00 0.8090

8.000E+00 1.0000

2 Sheet No. 10 of 18
Originator: S. W. Clark Date
Chk’d By _H. M. Sulloway Date
0100F-CA-V0329 Rev.No. _ 0
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1RESRAD,

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 2

1171572007 11:42 Page

1

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
: 100-F~26-13_Excavation.RAD

Fite

oo

Radio-
Nuclide
RAARAAA
c-14
Cs-137
Iffiii
Total

oo

Radio-
Nuclide
RAARAAA
c-14
Cs-137
19838881
Total
0*Sum of

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+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground

ARRRAAARRRAARAAA
mrem/yr fract.
ARARARAAR ARAARA
3.890E-07 0.0000
7.280E-02 0.0115
2.936E-02 0.0046
fiifi181 111181
1.022E-01 0.0161

Inhalation
ARRRARRARARAAARR
mrem/yr fract.
RARAAARAA ARARAA
1.442E-05 0.0000
4.306E-08 0.0000
9.834E-05 0.0000

1.128E-04 0.0000

Radon
ARARARARAARARRAA
mrem/yr fract.
ARRRRAARA AAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
IIfiffif fiifif
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

Water
RARRAAARRRARAAAA
mrem/yr fract.
ABRAARAAAR AAAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
TIffifeis fii1ii
0.000E+00 0.0000
all water

Plant

RARRAAARAAARAAARA
mrem/yr fract.
AARAARAAA ARAAAA
5.732E-02 0.0091
3.783E-03 0.0006
4,828E+00 0.7631
Piffifief fffifsf
4.889E+00 0.7727

for Individual Radionuclides (i) and

Meat
ARARRRARARARARAR
mrem/yr fract.
RARAARARA ARAAAA
1.315E-02 0.0021
2.802E-03 0.0004
8.252E-01 0.1304

8.412E-01 0.1329

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Radon
RARARRAARARARARA

Fish
ARARRARRRAARAAAA

A
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

0.000E+00 0.0000

independent and dependent

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
0.000E+00 0.0000
pathways.

Plant
RAARARARRAARAAAR

A A
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ITTIIINIT IITINI
0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
AARRARARARARRAAA
mrem/yr fract.
AARRARAAA ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiiffiife fffiii
0.000E+00 0.0000

Attachment

Milk

ARARARARAARARAAA
mrem/yr fract.
RABRRARAAA AAARAA
9.877E-03 0.0016
1.740E-03 0.0003
4.661E-01 0.0737
PrEffiiee fifiit
4.777e-01 0.0755

Pathuays (p)

Milk
AARRARARARAARRAR
mrem/yr fract.
AARRRAAAA AARRAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Rev. 0

ARR
fract.

mrem/yr
ARARARAAR ARARAA
5.297e-06 6.0000
9.802E-05 0.0000
1.668E-02 0.0026

1.678E-02 0.0027

ALl Pathuways*
ARARARAARAARAAAR
mrem/yr fract.
ARARRRAAR ARAAAA
8.036E-02 0.0127
8.123E-02 0.0128
6.1656+00 0.9745

6.327E+00 1.0000

2 Sheet No. 11 of 19
Originator: S. W. Clark Date
Chk’'d By _H. M. Sulloway Date
0100F-CA-V0329 Rev.No.__ 0

Calc. No.




Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
ATTACHMENT 2
1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 12
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.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 = 7.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
ARRARRAARRARRRAR ARAARARARRARAARR AAAAAAAKRAAARAAR AAAAAAARRARAAARA ARRARARARAARARRR AARARARRAARAAARA AARAAAARAARRARRA
yr fract. t. /yr fract. wmrem/yr fract. mrem/yr fract. wmwrem/yr fract.

1.197E-09 0.0000
6.632E-02 0.0117

Al A ARRARA
4.438E-08 0.0000
3.922E-08 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

ARA ARAAAR
1.764E-04 0.0000
3.446E-03 0.0006

ARARRRARR ARAARA
4.048E-05 0.0000
2.552E-03 0.0005

ARKAARAAR AAAAAA
3.040E-05 0.0000
1.585E-03 0.0003

ARRARRAAR ARAAAR
1.630E-08 0.0000
8.929E-05 0.0000

2.665E-02 0.0047

8.925E-05 0.0000

0.000E+00 0.0000

4,382E+00 0.7728

7.490E-01 0.1321

TTITIINIT ITITII

4.230E-01 0.0746

ITITITIND IIIIII

1.514E-02 0.0027

Total  9.297E-02 0.0164 8.933E-05 0.0000 0.000E+00 0.0000 4.386E+00 0.7735 7.516E-01 0.1325 4.247E-01 0.0749 1.523E-02 0.0027
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 7.000E+00 years
] Water Dependent Pathways
1] Water Fish Radon Plant Meat Milk All Pathways*
Radio- ARAAAARAAAARAAAA AAAARAAARAARAAAA AAAAAAAARAAAAAAA ARAAAAAAAAAAAAAA ARAAARAAAARAAAAA ARRAAARARARARAAA AAAAAAARAARAARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. .
RAARAAA ARAAARAAA AARAAA ARARARARA AARARA AAAAAAARA ARAAAA ARAAAAAAA AAAAAA AAARAAAAA AARARA ARAARAAAR AARAAA KAAAARARR AAAKAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.473E-04 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.399E-02 0.0130
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 5.596E+00 0.9869
PREffff PQR00880 09000 OQEQDD8f90 80900 OfPf808f0 fif6if fO00000ff 00881 QOf0900908F f888ff GREf69041 660671 fI0000901 ffifif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.670E+00 1.0000
0*Sum of all water independent and dependent pathways.

Attachment 2 Sheet No. 12 of 19
Originator: _S. W. Clark Date

Chk’d By _H. M. Sulloway Date

Calc. No. __0100F-CA-V0329 Rev.No._ 0
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1RESRAD,

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit =

180 days

ATTACHMENT 2

1171572007

11:42 Page 13

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
: 100-F-26-13_Excavation.RAD

File

oo

Radio-
Nuclide
AARARAR
c-14
Cs-137
ifififi
Total

oo

Radio~
Nuclide
ARARARR
c-14
Cs-137
fffiff
Total
0*Sum of

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground
ARRAARAARRARAARA
mrem/yr fract.
ARRARARAR ARARAR
3.647E-12 0.0000
6.041E-02 0.0117
2.418E-02 0.0047

8.460E-02 0.0164

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water
KARAARAARARARRAR
mrem/yr fract.
RARAAAAAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifit 1988881
0.000E+00 0.0000
all water

As mrem/yr and Fraction of Total Dose At t = 1.100E+01 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
AARARAARAAARAARA
/yr fract.
AARA RRARAR
1.352E-10 0.0000
3.573E-08 0.0000
8.100E-05 0.0000

8.104E-05 0.0000

Radon
RARARRAARARARARA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+0C 0.0000

Plant
RARARAAARARRARRA
/yr fract.
ARR AARAAA
5.374E-07 0.0000
3.139E-03 0.0006
3.977E+00 0.7728
fifffiifi fiiift
3.980E+00 0.7734

Meat
RAAARARARARAARAA
mrem/yr fract.
AAAAAARAR ARARAA
1.234E-07 0.0000
2.325E-03 0.0005
6.798E-01 0.1321
piififiif fiiiii
6.821E-01 0.1325

As mrem/yr and Fraction of Total Dose At t = 1.100E+01 years
Water Dependent Pathways

Fish
AAAAARRRRARARARA
mrem/yr fract.
AAAAAAARA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fEEffffes tiifit
0.000E+00 0.0000

Radon
AARRRRARARAKARAR
mrem/yr fract.
RRRRRRRAR AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent pathways.

Plant
ARAARRARAARAAAARA
mrem/yr fract.
RAAARARAA ARAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
ARRARARRARRRAAAA
mrem/yr fract.
ARRARAARA ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Attachment

Pathways (p)

Milk
ARRAARRAAAARARAR
mrem/yr fract.
ARRRARAAR ARARAA
9.265E-08 0.0000
1.444E-03 0.0003
3.840E-01 0.0746
TIfffifil ffifii
3.854E-01 0.0749

Pathways (p)

Milk
ARRRAAARAARARRAA
mrem/yr fract.
AARAARAAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Originator: S. W, Clark

Rev. 0

Soil
RARARARARRAARAAR
mrem/yr fract.
RAARAKARA ARAAAA
4.966E-11 0.0000
8.133E-05 0.0000
1.374E-02 0.0027

1.3826-02 0.0027

ALl Pathways*
AAARAARARARRRAKA

&
7.536E-07 0.0000
6.740E-02 0.0131
5.079E+00 0.9869

5.146E+00 1.0000

Chk’d By _H. M. Sulloway

Calc. No.

2 Sheet No. 13 of 19
Date
Date
0100F-CA-V0329 Rev.No._ 0
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1RESRAD,

Summary :

File

oo

Radio-
Nuclide
KARRRAA
c-14
Cs-137
Sr-90

Total

oo

Radio-
Nuclide
RARARAR
c-14
Cs-137
Sr-90
13388881
Total
0*Sum of

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days
100-F-26:13 108-F Drain Pipelines RESRAD Calculation

: 100-F-26-13_Excavation.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground

RARRARARARARARAA
mrem/yr fract.
RRARRARAA ARAAAA
0.000E+00 0.0000
2.864E-02 0.0121
1.114E-02 0.0047
""""" Iiifif
0.0168

3.978E-02

ATTACHMENT 2

1171572007

11:42 Page

14

As mrem/yr and Fraction of Total Dose At t = 4.300E+01 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
ARARARRAAARRAAAA
Vyr fract.
ABRARARAAR AARAAA
0.000E+00 0.0000
1.694E-08 0.0000
3.730E-05 0.0000

3.732E-05 0.0000

Radon
RRARAARRARARAARAA
m r fract.
AR AR RAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Iiffifie ffifit
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t = 4.300E+01 years
Water Dependent Pathways

Water

AARAAAAAARAARARAA
mrem/yr fract.
RARARAARR AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiffffees iffift
0.000E+00 0.0000

Fish
RARAARAAAARAAAAA
mrem/yr fract.
RRRAARARA RARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Radon
RRRRARAARARAARAA
mrem/yr fract.
AARAARAAA AARAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PIIfifif fffiff
0.000E+00 0.0000

all water independent and dependent pathuays.

Plant
ARAAARARARARAAAA
mrem/yr fract.
RARAAAAAA ARRAAA
2.767E-27 0.0000
1.488E-03 0.0006
1.831E+00 0.7725
iffefiefs fififi
1.833E+00 0.7731

for Individual Radionuclides (i) and

Plant
RARARARAAARRRAAA
mrem/yr fract.
AARRARRAA RARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Tifffffege ffffii
0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
RARARAAARARAAAAA
mrem/yr fract.
RRARAAAAR ARAAAA
6.369E-28 0.0000
1.102E-03 0.0005
3.130E~01 0.1320
ITI131091 1Hi661
3.141E-01 0.1325

Meat
KARRARRRARRRAAAA
mrem/yr fract.
RARRRAARR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
TPfif0iiif fiiiit
0.000E+00 0.0000

Attachment

Pathways (p)

Mitk
ARAAARARARARARAR
mrem/yr fract.
ARARARAAR ARARAR
4.779E-28 0.0000
6.847E-04 0.0003
1.768E-01 0.0746
ITififiig f1ifii
1.775E-01 0.0749

Pathways (p)

Milk
AAARAARARRRRARAA
mrem/yr fract.
ARAAARAARR ARARRAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Rev. 0

Soil
RARARRARARARAAAA
mrem/yr fract.
RAARARARA RRRAAA
0.000E+00 0.0000
3.856E-05 0.0000
6.326E-03 0.0027

6.365E-03 0.0027

ALL Pathways*
RRARARARAARRAARA

a
3.882E-27 0.0000
3.196E-02 0.0135
2.339E+00 0.9865

2.371E+00 1.0000

2 Sheet No. 14 of 19
Originator: S. W. Clark Date
Chk'd By _H. M. Sulloway Date
0100F-CA-V0329 Rev.No. _ 0

Calc. No.
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1RESRAD,

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 2

11/15/2007 11:42 Page 15

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
: 100-F-26-13_Excavation.RAD

File

oo

Radio-
Nuclide
ARRAARA
c-14
Cs-137
Pifiiis
Total

(=)

Radio-
Nuclide
RRRRAAR
c-14
Cs-137

Total
0*Sum of

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground

RARAARAARARAAAAA
mrem/yr fract.
RRRAAARAA AAARAA
0.000E+00 0.0000
7.580E-03 0.0127
2.798E-03 0.0047
fIffifQie fiiiit
1.038E-02 0.0174

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
RARAAARARARRARAA
mrem/yr fract.
ARARRAAAR ARARAA
0.000E+00 0.0000
4.483E-09 0.0000
9.370E-06 0.0000

9.375E-06 0.0000

Radon
ARARRARARRRAARAA
mrem/yr fract.
AARKARRAA RAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
IEffiffid ffifif
0.000E+00 0.0000

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

Water
RRRARARAAARARRAA
mrem/yr fract.
RRAARARRA ARARAA
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000°

0.000E+00 0.0000

all water independent and dependent

Fish
RRAARRARARARAARAA
mrem/yr fract.
ARARRARRA RRARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
""" iifiit

0.000E+0D0 0.0000

Radon
AARARARARRRARAAA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
pathways.

Plant
AARAARRAARRAARAA
mrem/yr fract.
ARAARARAR ARAAAA
0.000E+00 0.0000
3.939E-04 0.0007
4.601E-01 0.7720

4.605E-01 0.7726

for Individual Radionuclides (i) and

Plant
AARRARAARAARRAAA

0.000E+00 0.000i
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat
AAARARARAAAARAAA
mrem/yr fract.
AAARARARR AAAAAA
0.0C0E+00 0.0000
2.917E-04 0.0005
7.863E-02 0.1319
ITIfIITEE 111111
7.893E-02 0.1324

Meat
RAARAARAAARAAAAA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

TTIIIIIID IIIIII
0.000E+00 0.0000

Attachment

Pathways (p)

Milk
ARRAAARRAAAARRAA
mrem/yr fract.
ARRARRARR AAAAAR
0.0C0E+00 0.0000
1.812E-04 0.0003
4.442E-02 0.0745

4.460E-02 0.0748

Pathways (p)

Milk
RAARARARAAAARARA
m r fract.
A& RA ARARRA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
TIIff911) 118141
0.000E+00 0.0000

Rev. 0

mrem/yr fract.
ARRAARRAA ARAARA
0.000E+00 0.0000
1.021E-05 0.0000
1.589E-03 0.0027

1.599E-03 0.0027

ALl Pathways*
ARRAARARAAARARAA
mrem/yr fract.
ARRRARAAR AAAAAA
0.000E+00 0.0000
8.457E-03 0.0142
5.875E-01 0.9858

5.960E-01 1.0000

2 Sheet No. J§'of 19
Originator: _S. W. Clark Date
Chk’d By _H. M. Sulloway Date

Calc. No.

0100F-CA-V0329

Rev.No.__ 0
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 16
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.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)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAARAARARRARARRA ARARARARARARAAAA AAARARRAAARAARAA AAARARARABAARARA AAARARARARARRRAR AAARRKAARARAARAA AARAAAARAAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARAAR ARARARAAR AARAAA AARAARARA AAAAAA AARARARAA AAAAAA AAAARAAAA ARARAA ARRARAAAR ARRARA Y. ARAAA  AAARRAAAA AAARAA
c-14 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 7.145E-05 0.0152 4.226E-11 0.0000 0.000E+00 0.0000 3.713E-06 0.0008 2.750E-06 0.0006 1.708E-06 0.0004 9.620E-08 0.0000
Sr-90  2.197E-05 0.0047 7.357E-08 0.0000 0.000E+00 0.0000 3.612E-03 0.7698 6.174E-04 0.1316 3.487E-04 0.0743 1.248E-05 0.0027
TREfRET DOE80980 IDH900 Q8680686 {08917 fERf088f% 6800 fOR808867 P00701 TOf8866%1 §886if ffR8f998f f806f Gff000f1 fiffif
Total  9.342E-05 0.0199 7.361E-08 0.0000 0.000E+00 0.0000 3.616E-03 0.7706 6.201E-04 0.1322 3.504E-04 0.0747 1.257E-05 0.0027

oo

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 Dependent Pathways

Water Fish Radon Plant Meat Milk ALl Pathways*
Radio- AAARAAAAARARRAAR ARAAAARAAAAAAARA AAARAARRAAAARAAA AAAAAARRAARARAAR AAAARRARAAARARAR AARARRARRAAAAAAAR AAAAARAARAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARKAAAR AAARARARA KARRAR ARARAAAAA AARARA AAAAAARAA AAARAA ARAARAAAA ARARRA AAARAAARA RARAAA AARRARAAR AARRAA AARARARAA ARARAR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.972E-05 0.0170
Sr-90  0.000E+00 0.0000 0.000E+00C 0.0000 0.00C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.613E-03 0.9830
PRfRiff fO08009080 f9f0801 SfT08688% fP809f GPEQ08001 OT000f fO08080080 fi6060 QEff8D98f 86881 Sffff988f f68961 S0i99000f ffifii
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 4.692E-03 1.0000
0*Sum of all water independent and dependent pathways.

[=R =)
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1RESRAD, Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 2

11/15/2007 11:42 Page 17

Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

File

4]

0 Ground
Radio- AARRAAAAAAARAAAAA
Nuclide mrem/yr fract.

AR
c-14

0.000E+00 0.0000
Cs-137 5.809E-12 0.0284

Sr-90  9.420E-13 0.0046

Total Dose Contributions TDOSE(i,p,t)

Total 6.751E-12 0.0330
o]
0
o Water
Radio- AAARAARAAARAARAA

Nuclide mrem/yr fract.
RARRAAA RAARAAAAA AARAAA
c-14 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000

Total  0.000E+00 0.0000

: 100-F-26-13_Excavation.RAD

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
ARARARAARRAAAAAA
yr fract.
AAA RARAAA
0.000E+00 0.0000
3.436E-18 0.0000
3.155E-15 0.0000
fffffeeey iffiif
3.158E-15 0.0000

Radon Plant
RARRARARRAARAAAAR AARARARAAAAAAAAA
mrem/yr fract. mrem/yr fract.

RRAKARARA HARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

IITITITID IXIIIT
0.000E+00 0.0000

ARARARARA RARARR
0.000E+00 0.0000
3.019E-13 0.0015
1.549E-10 0.7582

ITITITINT ITIINI
1.552E-10 0.7597

Meat
AARAARAAARRARRAR
mrem/yr fract.
ARAARRAARA AAAAAA
0.000E+00 0.0000
2.236E-13 0.0011
2.648E-11 0.1296

2.670E-11 0.1307

for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Fish
RAAARARAAARRAARA
mrem/yr fract.
RRAARAAAR AAAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon Plant
ABARARRRARARAAAAR AAARARAARAAAAAAA
mrem/yr fract. mrem/yr fract.

RAARRARAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ARRARRARR ARAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0*sum of all water independent and dependent pathways.

Meat
ARAARRARARARARAR
yr fract.
ARAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PIEIETELE fiifil
0.000E+0Q 0.0000

Attachment

Pathways (p)

Milk
AARARRAARAAAAAAR
mrem/yr fract.
AAARRAAAR AAARAA
0.000E+00 0.0000
1.389E-13 0.0007
1.495E-11 0.0732

1.509E-11 0.0739

Pathways (p)

Milk
ARRRARARARAARAAR

0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000

ITITITIND ITILII
0.000E+00 0.0000

Rev. 0

Soil
AAARRAARARAAAKAR
mrem/yr fract.
ARRRARRRR AAAAAA
0.000E+00 0.0000
7.821E-15 0.0000
5.351E-13 0.0026

5.429E-13 0.0027

Al Pathways*
RARAAARAARRARARA
mrem/yr fract.
RRRAAARAR AAARAA
0.000E+00 0.0000
6.481E-12 0.0317-
1.978E-10 0.9683
fifffieei iifiit
2.043E-10 1.0000
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 2

TRESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 18
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(i) a» Fraction  0.000E+00 1.000E+00 3.000E+00 7.000E+00 1.100E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
ARRAAARAAA ARARARAAAR ARARARAAR ARAAAARAR AAAKRAARA ARAAAAAAA ABAAAKARA AARRAAAAR AAAAAARAR ARARAARAA AAAARARRA KRAAAAAAR
c-14 c-14 1.000E+00 1.674E+00 4.373E-01 2.435E-02 7.495E-05 2.284E-07 1.177E-27 0.000E+00 0.000E+00 0.000E+00

0Cs-137+D  Cs-137+D  1.000E+00 2.420E+00 2.364E+00 2.256E+00 2.055E+00 1.872E+00 8.877E-01 2.349E-01 2.214E-03 1.800E-10
0sr-90+D Sr-90+D 1.000E+00 3.299E+00 3.220E+00 3.067E+00 2.784E+00 2.527E+00 1.163E+00 2.923E-01 2.295E-03 9.841E-11

The DSR includes contributions from associated (half-life 6 180 days) daughters.

0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide
i) t= 0.000E+00  1.000E+00  3.000E+00  7.000E+00  1.100E+01  4.300E+01  1.000E+02  3.000E+02

RARARAR ARARRARAA  ARAAAAAAA  RAARAAARA  AAAAARAAA  AARARARAA  ARAAARAAA  AARAARAAR  AARARRAAA

c-14 8.961E+00  3.430E+01  6.160E+02 2.001E+05  6.568E+07 *4.455E+12 *4.455E+412 %4 .455E+12 12
Cs-137 6.199E+00  6.345E+00  6.648E+00  7.298E+00  8.012E+00  1.690E+01  6.385E+01  6.774E+03  8.332E+10
Sr-90 4.547E+00  4.659E+00  4.890E+00  5.388E+00 5.936E+00  1.289E+01 5.132E+01  &.536E+03  1.524E+11
iffiiii pifffieis  PRDENEERD DRERER688  ff9fRf8f  fRffffiff ffOfOQ6f0  ffDfiffff  ffD90f1ff  Pffiffiii

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelinmes G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

ONuclide Initial tmin DSR{i,tmin) G(i,tmin) DSR(I,tmax) G(i,tmax)
(i) (pCi/g) (years) (pCi/g) (pCi/g)
RARAARA ARARRAAAA AARRAAARARAAARAAA AAARAARAR AAAAAAAAA ARAARAAAR AAKARAAAA
c-14 3.300E+00 0.000E+00 1.674E+00  8.961E+00 1.674E+00 8.961E+00
Cs-137 3.600E-02 0.000E+00 2.420E+00 6.199E+00 2.420E+00 6.199E+00
Sr-90  2.010E+00 0.000E+00 3.299E+00 4.547E+00 3.299E+00 4.547E+00

IIfE90f fif896000 PEPRQ08€ff88888f fffffffif fieiifef GDffffifff feffifiii
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 2
TRESRAD, Version 6.3 T« Limit = 180 days 11715/2007 11:42 Page 19
Summary : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

File : 100-F-26-13_Excavation.RAD

Individual Nuclide Dose Summed Over ALl Pathways
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent  THF(i) DOSE(j,t), mrem/yr
(j) (i) t= 0.000E+00 1.000E+00 3.000E+00 7.000E+0C 1.100E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
ARAARRA AAARARA ARAARAAAR ARRARARAR RRAARAAAR ARAAARRAA AARARAAAR ARAAAARAA AAARAAARA ARAAKARAA AARARARAR ARRAARRAR
c-14 c-14 1.000E+00 5.524E+00 1.443E+00 8.036E-02 2.473E-04 7.536E-07 3.882E-27 0.000E+00 0.000E+00 0.000E+00
0Ccs-137 Cs-137 1.000E+00 8.711E-02 8.510E-02 8.123E-02 7.399E-02 6.740E-02 3.196E-02 8.457E-03 7.972E-05 6.481E-12
0sr-90  sr-90  1.000E+00 6.630E+00 6.472E+00 6.165E+00 5.596E+00 5.079E+00 2.339E+00 5.875E-01 4.613E-03 1.978E-10

THF(i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent  THF(i) S¢j,t), pCi/g
J) (i) t= 0.000E+00 1.000E+00 3.000E+00 7.000E+00 1.100E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03

ARRARAA AARRARA AAAAAAAAA ARRARARAA RARARARAA ARARAAAAA AAARARAAA RARAARAKA AARAAAARA AAARARAAR ARAAARARA RARRAAARA
c-14 c-14 1.000E+00 3.300E+00 7.794E-01 4.340E-02 1.336E-04 4.069E-07 2.093E-27 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 3.600E-02 3.517E-02 3.357E-02 3.058E-02 2.785E-02 1.321E-02 3.495E-03 3.294E-05 2.678E-12
0Sr-90  sSr-90 1.000Ef99 ?:Q]Qg+09 1.962E+00 1.869E+00 1.696E+00 1.540E+00 7.089E-01 1.781E-01 1.398E-03 5.997E-11
THF(i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 9.69 seconds
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ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 1
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
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Attachment to Waste Site Reclassification Form 2005-011

ATTACHMENT 3
1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 2
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
Cancer Risk Slope Factors Summary Table
Risk Library: HEAST 2001 Morbidity
0 3 3 Current 3 3 Parameter
Menu Pa 3 3 3 Name
ARRARRARARARRRRAAAARARARAARAAARAAAS ARARRAAAL RAARA ARARARRRAARARRARRAR
§f-1 * Ground external radiation slope factors, 1/yr per (pCi/g): 3 3 3
sf-1 3 C-14 3 7.83E-12 3 7.83E-12 3 SLPFC 1,1
Sf-1 3 Cs-137+D s 2.55E-06 3 5.32E-10 3 SLPF( 2,1)
sf-1 3 Sr-90+D S 1.96E-08 3 4.82E-10 3 SLPF( 3,1)
3 3 3 3
§f-2 * Inhalation, slope factors, 1/(pCi): 3 3 3
sf-2 3 C-14 3 7.07E-12 3 7.07E-12 * SLPF(C 1,2)
Sf-2 3 Cs-137+D  1.19E-11 3 1.19E-11 3 SLPF(C 2,2)
sf-2 3 Sr-90+D 3 1.13E-10 * 1.05E-10 3 SLPF( 3,2)
3 3 3 3
sf-3 3 Food ingestion, slope factors, 1/(pCi): 3 3 i
sf-3 3 C-14 3 2.00E-12 3 2.00E-12 3 SLPF(C 1,3)
sf-3 3 Cs-137+D ¥ 3.74E-11 3 3.74E-11 3 SLPF( 2,3)
Sf-3 3 Sr-90+D 3 9.53E-11 3 6.88E-11 3 SLPF( 3,3)
3 3 3 3
sf-3 3 Water ingestion, slope factors, 1/(pCi): 3 3 3
sf-3 3 C-14 3 1.55E-12 3 1.55E-12 3 SLPF( 1,4)
sf-3 3 Cs-137+D 3 3.04E-11 * 3.04E-11 3 SLPF( 2,4)
sf-3 3 Sr-90+D ¥ 7.40E-11 3 5.59E-11 3 SLPF( 3,4)
3 3 3 3
Sf-3 3 Soil ingestion, slope factors, 1/(pCi): 3 3 3
sf-3 3 C-14 3 2.79E-12 3 2.79E-12 3 SLPF( 1,5)
Sf-3 3 Cs-137+D S 4.33E-11 3 4.33E-11 5 SLPF( 2,5)
Sf-3 3 Sr-90+D 3 1.44E-10 % 9.18E-11 3 SLPF( 3,5)
3 3 3 3

*Base Case means Default.Lib w/o Associate Nuclide contributions.

ONuclide

Risk Slope and Environmental Transport Factors for the Ground Pathway

Slope(i)* ETFG(i,t) At Time in Years (dimensionless)

. +00 3.000E+00 7.000E+00 1.100E+01 4.300E+01 1.000E+02
Y. A A A ARA  AARAARAAR KRARAKAAR ARARARAAAA AARARAAAA ARARAAAAA
2.690E-06  6.358E-01 6.358E-01 6.358E-01 6.358E-01 6.358E-01 6.358E-01 6.358E-01
7.830E-12  6.664E-01 6.664E-01 6.664E-01 6.664E-01 6.664E-01 6.664E-01 6.664E-01
5.320E-10  6.456E-01 6.456E-01 6.456E-01 6.456E-01 6.456E-01 6.456E-01 6.456E-01
4.820E-10  6.468E-01 6.468E-01 6.468E-01 6.468E-01 6.468E-01 6.468E-01 6.468E-01
1.910E-08  6.379E-01 6.379E-01 6.379E-01 6.379E-01 6.379E-01 6.379E-01 6.379E-01

fiffiiffs Pffffffff DEOED8981 fffffffff fffefif6f fifififif Piffififf EPffifffii

3.000E+02
ARARARAAA
6.358E-01
6.664E-01
6.456E-01
6.468E-01
6.379E-01

1.000E+03
ARRRRRAAAR
6.358E-01
6.664E-01
6.456E-01
6.468E-01
6.379E-01

* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 3
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years

Water Independent Pathways (Inhalation w/o radon)
Radio-  AAAARARAAAAARAARAAAAAAAAARARAAAAARAAAAARARAAAARARAAARA AKAAAAAAAAARAAAARAAA AAR  Total
Nuclide Iphalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARARARA ARRARARAAA ARAARARAAA ARARARAAAA AARAAARAAA RARAAAAAAA AAAAAAAAAA ARARAAAAAA AAAAAAAAAA AARAAAAAAA AARARARARA ARAKAAAAAA
c-14 5.247E+402 1.973E+06 3.699E+05 2.997E+05 1.927E+02 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.643E+06
Cs-137 1.448E-03 8.115E+01 6.010E+01 3.733E+01 2.102E+00 O0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 1.807E+02
Sr-90 8.082E-02 3.398E+04 5.807E+03 3.280E+03 1.174E+02 0.000E+00 O0.000E+00 0.0COE+0C 0.000E+0C 0.000E+00 4.318E+04
ITETEEf DRDEEQD0D0 DRDDD00000 IDED993098% PRfffffdief f8f9989€8f fR9060€66F ERE0000000 COEE0D0007 fPDf000080 TI0D00968F ffffffiffi
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathuways

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathuways (p)
and Fraction of Total Risk at t= 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
Q Ground Inhalation Plant Meat Milk Soil
Radio- AAARAAAARAAARARA ARAAARRARAAARAAR ARAARRAAAARAAAAA ARAARAAAARAAAAAA ARAKAAARAAARAAAA ARARAAARAARAAAAR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk  fract. risk  fract.

RRRAARA ARAAARARA ARAARA AAAARKARA ARRAAA ARRARARAA ARARKAR AAANAKAAA KAAKAK AAKARAARA RKARAR AARARRARK RKARAA
C-1  4.305-11 0.0000 9.274E-09 0.0001 9.865E-06 0.0958 1.850E-06 0.0180 1.498E-06 0.0145 1.344E-09 0.0000
Cs-137 1.257E-06 0.0122 3.717E-13 0.0000 6.549E-08 0.0006 4.850E-08 0.0005 3.013E-08 0.0003 1.964E-09 0.0000
Sr-90  5.355€-07 0.0052 1.954E-10 0.0000 6.904E-05 0.6701 1.180E-05 0.1145 6.665E-06 00647 3.611E-07 0.0035

TITf19% DEO990000 fOD907 ORDEE9981 P9E000 909780 f88661 (Qfffiffif ffffff GfPff88€ff feffff fifefffff fiitii
Total 1.793E-06 0.0174 9.470E-09 0.0001 7.897E-05 0.7665 1.370E-05 0.1330 8.194E-06 0.0795 3.644E-07 0.0035

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p}
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
Water Fish A
Radio- AAAAARAAAAARAARAA AARAARAAAAAARAAR A Al ARA RAR
Nuclide risk fract. risk fract. fract. risk fract. risk  fract. risk  fract.

ARARAAAR AAAAARARA AAARAA AAARAAKAA ARARAA AAAAAAAAR AARAAA ARARRAAAR AARARA ARAAAAAAA AAAAAR AAARRARAAA AAAAAA
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.322E-05 0.1284
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.403E-06 0.0136
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.840E-05 0.8580
Pieffef fff8f0080 60901 QO0D00030 T00D01 OQE€RfI€8% Q8980 GfDEf0807 fE008¢ DE0000971 f60081 IfE811001 D181
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.030E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
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1RESRAD, Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 3

1171572007

11:42 Page

Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

File :

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

0
0 Ground
Radio- ARARAARAAAARAAAR
Nuclide i t.
ARRARAR ARA Y.
c-14 4.305E~11 0.0000
Cs-137 1.257E-06 0.0122
Sr-90  5.355E-07 0.0052
Ifffiff fffififff fiiiff
Total  1.793E-06 0.0174
0
Water

Radio- AARAAARARAAAARAAA
Nuclide risk  fract.
RARRAAA AARARAARAA AARAAR
c-14 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000
ITEfEEF ff1€8888f fiiiii
Total  0.000E+0C 0.0000

***CNRSI(i,p,t) includes

100-F-26-13_Excavation.RAD

4

and Fraction of Total Risk at t= 0.000E+00 years
Water Independent Pathways (Ilnhalation excludes radon)

Inhalation
AARRARARAARAARAA
isk  fract.
AARRRRARA AARAAR
9.274E-09 0.0001
3.717E-13 0.0000
1.954E-10 0.0000

9.470E-09 0.0001

Radon
RARAARAAAAAARAAR
i fract.
KRARARAAA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
IPffieege ffiiit
0.000E+00 0.0000

Plant
ARARARRARRARAAAA

isk  fract.
AARAARAAR AARARA
9.865E-06 0.0958
6.549E-08 0.0006
6.904E-05 0.6701

7.897E-05 0.7665

Meat Milk
RAARARAARAARARAA AAARAAAAAAAARAAR
risk fract. risk  fract.

ARARRARAR AARARA
1.850E-06 0.0180
4.850E-08 0.0005
1.180E-05 0.1145

ARAARAAR RAARRA
1.498E-06 0.0145
3.013€-08 0.0003
6.665E-06 0.0647

ITITITIIT ITIINI
8.194E-06 0.0795

1.370E-05 0.1330

and Fraction of Total Risk at t= 0.000E+00 years

Fish
RRAARARAARAAARAA
risk fract.
AAARRARAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000

contribution from

Water Dependent Pathways

Radon

ARRRARAAARAARAAA

risk fract.
ARARARAAA AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Pfffifiin fiifii
0.000E+00 0.0000

Plant

AARARRARRRAARAAA

risk fract.
AARARARAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
""""" fiifif

ITIITIINI
0.000E+0C 0.0000

decay daughter radionuclides

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Milk
ARRAAAARARAARRAA
risk fract.
RARAAAAAA AAARARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ITII11
0.000E+00 0.0000

Meat
AARRARRARRAARAAR
risk  fract.
RAARARAAA AAAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Attachment 3
Originator: S, W. Clark

Rev. 0

Soil
ARRRRAAARAARAAAR
risk  fract.
ARARRARAA RAARAA
1.344E-09 0.0000
1.964E-09 0.0000
3.611E-07 0.0035

3.644E-07 0.0035

AR
fract.
RARAARR
0.1284
0.0136

risk
RARAARAAA
1.322E-05
1.403E-06
8.840E-05

TIIIiI
1.030£-04 1.0000

Sheet No. 4 of 20
Date

Chk'd By _H. M. Sulloway

Date

Calc. No. ___0100F-CA-V0329

Rev.No._ 0
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 5
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+00 years

Water Independent Pathways (Inhalation w/o radon)
Radio-  AAARRARRARARAAARAARARRAAAAAARAAAARAAAAAAAARARAAAAARAAA AARARRAK AR Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARARAAA AARAAAARAR ARARRAAARA AARRARARAR AAAAAARAAA AAAAARAAAR AAAAAAKAAR AAARAARAAA ARAAAARARA ARRARRAAAA AAARRAARAA ARRAAAARAA
C-14 1.239E+02 4.925E+05 1.129E+05 8.486E+04 4.552E+01 0.000E+00 0.000E+00 0.000E+00 O0.00CE+00 0.000E+00 6.903E+05
Cs-137 1.414E-03 7.928E+01 5.871E+01 3.647E+01 2.054E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.765E+02
sr-90 7.889E-02 3.317E+04 5.669E+03 3.202E+03 1.146E+02 0.000E+00 0.000E+Q0 0.000E+00 0.00CE+00 0.000E+00 4.215E+04
(E00 TPDSD988f PRREf08081 PfTR889080 PO00Q00000 TOO9000000 ERORD00000 00000000 fOfEf06060 fEf8f0080f fEE9810000 (491001111
* 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 Radionuctides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Meat Milk

Radio- AAAAAAAARAAAAAAA AAAARAARARARAAAR AAAAARARAARAAAAR AAAAAAARAAARAAAA ARARAAAAAARAAAAA (AR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk  fract. risk fract.

ARARAAA ARARARAAA AAARAR ARAAARRAA ARAAAA RARARARAR ARARAA AAAARARAA AAAAAR ARAAAAAAA AARAAA AARAAARAA AKARAA
Cc-14 1.017E-11 0.0000 2.190E-09 0.0000 2.463E-06 0.0270 5.648E-07 0.0062 4.243E-07 0.0047 3.175E-10 0.0000
Cs-137 1.228E-06 0.0135 3.631E-13 0.0000 6.398E-08 0.0007 4.738E-08 0.0005 2.943E-08 0.0003 1.919E-09 0.0000
Sr-90  5.226E-07 0.0057 1.907E-10 0.0000 6.738E-05 0.7396 1.152E-05 0.1264 6.505E-06 0.0714 3.525E-07 0.0039
PREOEED IXOERO60T DO0000 ORRI00000 DID901 QRQ0€00%81 f88f§1 EEfD8808% f89980 QODDf0001 £0D800 fIDD01001 TE1f{
Total  1.751E-06 0.0192 2.382E-09 0.0000 6.991E-05 0.7673 1.213E-05 0.1331 6.959E-06 0.0764 3.547E-07 0.0039

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish
Radio- ARARAAARAAAAAAAAR ARARAAARARAAAAAA AAZ AR AR AAA AR
Nuclide risk fract. risk fract. risk  fract. risk  fract. risk risk

ARRAARA AAARARAAA AARAAA AAAAAARAR AARAAR AAAAARARA ARAAAA AAARAAAAA AARAAA AAARARAAA AAAAAA KARAAAAAA ARRKAR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.454E-06 0.0379
Cs-137 0.000E+00 0.0000 0.00CE+00 0.G000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.371E-06 0.0150
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 8.628E-05 0.9470
PITER01 IOEED0009 [DD041 QDDQO0000 TO0000 IOERQ0080 60840 fORf8888f f9888Ff QOC088D00 f00800 GQPRD0801 f11fii
Total  0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.111E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

Attachment 3 Sheet No. 5 of 20
Originator: 8. W. Clark Date
Chk’d By _H. M. Sulloway Date

Calc. No. ___0100F-CA-V0329 Rev.No. _ 0
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Attachment to Waste Site Reclassification Form 2005-011 Rev.0
ATTACHMENT 3
1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 6
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
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+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhatation Radon Plant Meat Milk Soil
Radio- AARRAARARRRARARA AARARAARRAAAAAAR AARARAAARAAAAAAA AAAAAAARARAAAAAR AARAAARARAARAAAR ARRARARAARARAARA AARARRAAAAAARKAR
i fract. risk fract. risk  fract. risk fract. risk  fract. risk  fract. risk  fract.
AR AAARAR ARARARARA ARRRAR AARAAARAA AAARAA ARAAAAAAR ARAAAA ARARARRAR ARAAAR AAAARAAAA AAKAAA ARAAAAAAA AAAKAA
c-14 1.017E-11 0.0000 2.190E-09 0.0000 0.000E+00 0.0000 2.463E-06 0.0270 5.648E-07 0.0062 4.243E-07 0.0047 3.175E-10 0.0000
Cs-137 1.228E-06 0.0135 3.631E-13 0.0000 0.000E+00 0.0000 6.398E-08 0.0007 4.738E-08 0.0005 2.943E-08 0.0003 1.919E-09 0.0000
Sr-90  5.226E-07 0.0057 1.907E-10 0.0000 0.000E+00 0.0000  6.738E-05 0.7396 1.152E-05 0.1264 6.505E-06 0.0714 3.525E-07 0.0039
PRIOEED Q8900900 D686080 QEO80088 00968 SE080080 fO0000 Q00000080 Q00881 §8000866F fi69ff {f9fffifff fRf1ff QQ0f€6081 (111§
Total  1.751E-06 0.0192 2.382E-09 0.0000 0.000E+00 0.0000 6.991E-05 0.7673 1.213E-05 0.1331 6.959E-06 0.0764 3.547E-07 0.0039
0
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+00 years
Water Dependent Pathways
Water Fish Radon Plant thways
Radio- AAAAAARARARAARAA AARAAARAAAARARRA AARARRARRARAARAA AAAAARAAAARAAAAR AA AR ARABAARA
Nuclide risk  fract. risk fract. risk  fract. risk  fract. risk fract. risk fract.
ARARAAA RARAARAAA ARAAAA AAARRRAAA ARARAR AARRARARA AAAAAA AAAAAARAAA ARARAR ARARARAAR ARARRA ARARKAAAA AARARA AARAARARA AAAAAA
c-14 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+C0 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.454E-06 0.0379
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.371E-06 0.0150
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.628E-05 0.9470
TIETEEY DESDI6980 Q00040 QDD01D900 DREDEf PRE88800% fiff8f Q00088080 fi€84f fE6Df00Ff f89681 ffRf0007%1 f1009f 99068011 1i{fii
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.111E-05 1.0000
***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
Attachment 3 Sheet No. 6 of 20
Originator: 8. W. Clark Date
Chk'd By _H. M. Sulloway Date
Calc. No. ___0100F-CA-V0329 Rev.No._ 0
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
ATTACHMENT 3
1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 7
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+00 years
Water Independent Pathways (Inhalatiol
Radio-  ARAAAAAARARAARAAAAAARRARARARARAAAARAAAA, RAR  Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*

ARARAAR ARAAARAARA RARAAAARAA ARARARARAR AAAAARARAR ARAARAAAAA AARAAARAAA ARARAARAAA

c-14 6.900E+00 2.742E+04 6.291E+03 4.726E+03 2.535E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.350E-03 7.566E+01 5.604E+01 3.481E+01 1.960E+00 0.000E+00 0.000E+00 0.00CE+00
Sr-90 7.515E-02 3.160E+04 5.401E+03 3.050E+03 1.092E+02 0.000E+00 0.000E+00 0.000E+00
111111 fififififf Pfiifffifi FEffii1151 GT11111117 f111170151 TiF111

* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
g Ground Inhalation Plant Me i
Radio- RARAARARAAARAAAA ARAAAAARAAARAARA AAAAAAAAARRARAAA AARAR LYY, AR
Nuclide risk fract. risk fract. risk  fract. risk  fract. risk fract.
RARARAA ARAAAARAA AAAARA AARRAAAAA AARARA AAAAAAAAA AAAAAA ARAAARARA AAARAR RAAARAARAR ARARAR
c-14 5.662E-13 0.0000 1.220E-10 0.0000 1.371E-07 0.0016 3.146E-08 0.0004 2.363E-08 0.0003
Cs-137 1.172E-06 0.0140 3.466E-13 0.0000 6.106E-08 0.0007 4.522E-08 0.0005 2.809E-08 0.0003
Sr-90  4.979E-07 0.0059 1.817E-10 0.0000 6.420E-05 0.7670 1.097E-05 0.1311 6.198E-06 0.0740
TIORORT SIDDD0990 T0D081 OQITIDDGD DOERf CERRE8889% fiffft fffefffff feffff fffffffif fiiffi
Total  1.670E-06 0.0200 3.040E-10 0.0000 6.439E-05 0.7693 1.105E-05 0.1320 6.249E-06 0.0747
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Dependent Pathways
Milk

Radio- AARRAA AR AR ARA ARRRAAARAR
Nuclide risk  fract. fract. risk fract. risk fract. risk fract.
ARRAAAA AAAAARARA AARAAR AARAARARA AAARAA AAAAAAARA ARARAA AAAAAAAAA AAAAAA AAKRAARAR AAAAAA
c-14 0.000E+00 0.0000 0.0CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
IPfR0D PEPRE0000 TED900 fR9ED9%80 ffD83f €ifffffff fif6ff1 Gefeffeif fififf fffffiiif ififif
Total  0.000E+00 0.0000 0.000E+00 0.0000 0,000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

** sum of water independent ground,
and water dependent water, fish,

inhalation, plant, meat, milk, soil
plant, meat, milk pathways

ARAARARARR AAAARARAAA

0.000E+00
0.000E+00
0.000E+00

AR AR
fract.
RAARAR
0.0000
0.0000

0.0040

risk
ARAARARAR
1.768E-11
1.832E-09
3.358E-07

3.376E-07 0.0040

All Pathways**
ARRARAAAAARAARRA
risk  fract.
RAAAAAAAR AAARAA
1.924E-07 0.0023
1.308E-06 0.0156
8.220E-05 0,9821

8.370E-05 1.0000

ARRARARRAA ARRAKARAAA
0.000E+00 3.844E+04
0.000E+00
0.000E+00 4.016E+04

1.685E+02

Remaining Sites Verification Package for the 100-F-26:13 Waste Site
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
ATTACHMENT 3

TRESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 8
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

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+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAARAAAARKARAARA AARAAARAAARAARAA ABRRARAARARAAAAAA ARRARAAARAAARAAR AARARAARARARAAAR AARARRAAAAARARAR ARAKAARAKAAAARAA
Nuclide risk  fract. risk fract. i fract. isk fract. i fract. isk fract. risk  fract.
ARARAAA AARARRAAR AAABAA AAAARAAAA ARARAA A ARAARR A2 AAA A ARRARA A A RRARAAR ARAARAAAA AAAARA
c-14 5.662E-13 0.0000 1.220E-10 0.0000 0.000E+00 0.0000 1.371E-07 0.0016 3.146E-08 0.0004 2.363E-08 0.0003 1.768E-11 0.0000
Cs-137 1.172E-06 0.0140 3.466E-13 0.0000 0.000E+00 0.0000 6.106E-08 0.0007 4.522E-08 0.0005 2.809E-08 0.0003 1.832E-09 0.0000
Sr-90  4.979E-07 0.0059 1.817E-10 0.0000 0.000E+00 0.0000 6.420E-05 0.7670 1.097E-05 0.1311 6.198E-06 0.0740 3.358£-07 0.0040
TRONDQE POEREQE00 DREEDT QORDID00% PRE881 QERE8990f 08088 fO6Q00007 ff0f07 Q0080668 fD8640 fOff98f91f ff8ff ff1990861 fifif
Total  1.670E-06 0.0200 3.040E-10 0.0000 O0.000E+00 0.0000 6.439E-05 0.7693 1.105E-05 0.1320 6.249E-06 0.0747 3.376E-07 0.0040

0

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

Water

0.000e+00 0.0000

and Fraction of Total Risk at t= 3.000E+00 years

Fish
ARAARRRAARRAAAAA
isk fract.
A# AAA ARARAR
0.000E+00 0.0000

Water Dependent Pathways

Radon
ARARARRRARAAARAA
risk fract.
RARARARAA ARAAAA

Plant
RARAAAAAAAARAAAA
risk  fract.
RRARAAARA AAAAAA

Meat
ARARKRARARRAARAA
risk  fract.
AARARAARR ARARAA

Milk
ARAARAARRAAARAARA
risk  fract.
RARARARAR ARAARR

ALl pathways
RARARARARARAAAAR
risk  fract.
RRARRARAA ARARAA

0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000

ITITIIINT IIIINI
0.000E+00 0.0000 0.000E+00

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000c+00 0.0000

ITITIITNE
0.0000

1.924E-07 0.0023
1.308E-06 0.0156
8.220E-05 0.9821

0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000

0.0000 8.370E-05 1.0000

0.000E+00

**%CNRSI(i,p,t) includes contribution from decay daughter radionuclides

Attachment 3
Originator: S. W. Clark
Chk’d By _H. M. Sulloway
Calc. No. __0100F-CA-V0329
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 9
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 7.000E+00 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent
Radio-  ARAAARARAAARAARARARARARARARAARARARAAAAAARAAAAAAARAAAAA AAAARARAARAAAAAAARAARARARARARARA A Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARRARRA AARAAAARAR RARAAAKAAA AARARARAAA AAAAABRARAA AARARARAAA AAKARAAKAA ARARARARAA AARARAAAAA AAAAARAAAA AARAARAAAA AAARARRAAR
c-14 2.123e-02 8.440E+01 1.937E+01 1.455E+01 7.800E-03 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.183E+02
Cs-137 1.230E-03 6.892E+01 5.105E+01 3.171E+01 1.786E+00 0.00CE+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.535E+02
Sr-90 6.821E-02 2.868E+04 4.902E+03 2.769E+03 9.907E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.645E+04

* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 7.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- AAAARARARARARRAA ARAAARRARAAARRAA AAARAAAAAAAAAAAA AAAAAARAAAAAAAAA AAAAAAAKAAARARAR AAAAARARAARRARAAA
Nuclide risk fract. risk  fract. risk fract. risk  fract. risk  fract. risk  fract.

ARRAAKA ARARAAARA AARARA ARARRAARA ARAAAR ARARAAAAA RAAKAAR ARAAARAKA KAARAA ARARARAAA AAAKAA AAARARARA AAARAR
c-14 1.742E-15 0.0000 3.753E-13 0.0000 4.220E-10 0.0000 9.684E-11 0.0000 7.274E-11 0.0000 5.441E-14 0.0000
Cs-137 1.068E-06 0.0141 3.157€-13 0.0000 5.562E-08 0.0007 4.120E-08 0.0005 2.559E-08 0.0003 1.668E-09 0.0000
Sr-90  4.519E-07 0.0060 1.649E-10 0.0000 5.826E-05 0.7687 9.959E-06 0.1314 5.625E-06 0.0742 3.048E-07 0.0040
TIPED00 POOOQ0000 DRG800 DRDDD1080 fRE06f QRfR80f8f DD088f fRR090007 POO060 DOE800047 PE0D81 DDI001981 Pf1fff
Total  1.520E-06 0.0200 1.656E-10 0.0000 5.832E-05 0.7694 1.000E-05 0.1319 5.651E-06 0.0746 3.064E-07 0.0040

i
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 7.000E+00 years
Water Dependent Pathways
Water Fish Plant
Radio- ARAAARAARAAAARAA AAAARAAARAAAAAAA AAAARAAAAAAAARAA AAA RAR AR Y. 3 A
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.

ARRRAAR RARARRARA ARAAAA ARARAARAR AAARAR ARAARKAAA AKARAA AAARARAAR AAAAAAR ARARKRAAA KARAAR ARARAAAAR ARRKARA
c-14 0.00CE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.920E-10 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.192E-06 0.0157
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.460E-05 0.9843
PIROEED IREERG000 PO8000 TOERD0000 PO8091 fRE00808% P908%  ERfP00081 f60801 fEDD80080 D00811 QQDD88011 f111{i
Total  0.000E+00 0.0000 0.000E+00 0.0600 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 7.580E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 10
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 7.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARAAAAAARAAARAA ARARAARARARAAAAA RARAAAAARARARRAR ARARARARARAARAAA AAAARAAAARAARARA
Nuclide risk fract. risk fract. i fract. risk fract. risk  fract.
ARAAARA ARAAARAAA AARAARR ARRAARRAA ARAAAA Y. Y. ! y. AR ABA ARARRA AAAARAAARA AARARA ARAARAAAA RAAAAR
C-14 1.742E-15 0.0000 3.753E-13 0.0000 0.000E+00 0.0000 4.220E-10 0.0000 9.684E-11 0.0000 7.274E-11 0.0000 5.441E-14 0.0000
Cs-137 1.068E-06 0.0141 3.157E-13 0.0000 0.000E+00 0.0000 5.562E-08 0.0007 4.120E-08 0.0005 2.559E-08 0.0003 1.668E-09 0.0000
Sr-90  4.519E-07 0.0060 1.649E-10 0.0000 0.000E+00 0.0000 5.826E-05 0.7687 9.959E-06 0.1314 5.625E-06 0.0742 3.048E-07 0.0040
PRTE08 DRESE0080 PR0688 Sf988808% fR0988 SPO000001 I00880 QEO000000 (00037 Sffff900f fR806f Gffffffff ff086f ff09800ff ffiiif
Total  1.520E-06 0.0200 1.656E-10 0.0000 0.000E+00 0.0000 5.832E-05 0.7694 1.000E-05 0.1319 5.651E-06 0.0746 3.064E-07 0.0040

oo

K

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 7.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALl pathways
RRAAARARARARAARA ARARARAARARAAAAA AARAAARAARARARAAA AAAAAARAAAAAKAAA AARARAARAARAARAR AARAAAARARAKAAAR ARAARKAAARARAAAA
isk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk  fract.
A AARAAARAR ARAAAR ARARAARAA ARRAAA AAAARARAA ARAAAR AAAAAAAAA AAAAKA ARAARARAR ARARAR AAARAARAR AAAAAA AAAAKAARA ARARAA
0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.920E-10 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.0DOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.1928-06 0.0157
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.460E-05 0.9843
DifOfif POE09000 PXE000 TRTE09041 TR0698f T88088€% ff8fff SE0000000 60801 Q9090868 fR606f fI98€8617 f10891 EPfffi401 Pififi
Total 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.580E-05 1.0000

***CNRSI(1,p,t) includes contribution from decay daughter radionuclides
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

11:42 Page 11

File : 100-F-26-13_Excavation.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.100E+01 years
Water Independent, Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio-  ARAAARRARAAARAARARRAARAARRARARARAAAAARARARARAAAARRAAAR AARAAAAARAAAAAAAARAAARAAAAARARRAAARARAAARARAARARRAARAA  Total

ation Plant

Milk Soil Water Fish Plant Meat Milk Ingestion*
ARARAA ARAAAA

AR AAARAARAAA AARRARARAA RARAARAAAR ARARARARAA AARAAAAAAA AARRAARAAR KARAAAAAAA RAKKRRRAAAA

A RAA

c-14 6.469E-05 2.571E-01 5.903E-02 4.433E-02 2.376E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3,605E-01
Cs-137 1.1206-03 6.278E+01 4.650E+01 2.888E+01 1.627E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.398E+02
sr-90 6.191E-02 2.603E+04 4.449E+03 2.513E+03 8.991E+01 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 3.308E+04
TRIT96f PRRRODERD IROTID000 DRODED0080 fOOLSR0980 f08600061 fROQ00000F fE00000000 PRO0000000 fO00000000 PROERI00T fHM4007141

* 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)

c-14

5.308E-18 0.0000

AE ARA ARARAR
1.143€-15

0.0000

1.286E-12 0.0000

ARRARAARA AARRAR
2.952E-13 0.0000

RARARAARA AAARAR
2.217e-13 0.0000

Ground Inhalation Plant Meat Milk Soil
ARARARAAAAARARAA AAARAARAAAAAAAAA AAAAAAARARAARAAA AAAAAAAAAAAAARAR AARARARARAARRAAAR
isk  fract. i fract. risk fract. risk  fract. risk fract.

RRRAARRAA ARARAA
1.658E-16 0.0000

Cs-137 9.726E-07 0.0141 2.876E-13 0.0000 5.067E-08 0.0007 3.753E-08 0.0005 2.331E-08 0.0003 1.520E-09 0.0000

s$r-90  4.102E-07 0.0060 1.497E-10 0.0000 5.288E-05 0.7686 9.039E-06 0.1314 5.1056-06 0.0742 2.766E-07 0.0040

[Iff94f fR0f00000 f00001 QORfD094% fRD901 @ffE8888% ffffif feD000€8f f8080f fED0098090 199890 GDIf081F fiifif

Total  1.383E-06 0.0201 1.500E-10 0.0000 5.293E-05 0.7694 9.076E-06 0.1319 5.129E-06 0.0745 2.781E-07 0.0040
0

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 Dependent Pathways

Water Fish Plant Meat Milk ALl Pathways**

Radio- ARAAARAAAAAAAAAA ARARAAARRAARARARAA ARAAAARAARAAAAAA AAAARARARAAARAAA AAAAAARAAAAARAAR AARRAARAARAAAARA

Nuclide risk fract. risk fract. risk  fract. risk fract. risk  fract. risk  fract.

RRRARKA RAAARAAAAR RAAAAR AARARRAAAR AARRAR ARARAAAAAA AAAAAA AAAAAAARA AAKAKA AKARAAAAR ARAKAA ARAAARAAR AARAAA

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.804E-12 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.086E-06 0.0158

Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 &.771E-05 0.9842

TITEE90 PRf9D909% DR8€%1 QODD00000 ERE08% QRE08€%81 Q86600 GOE0006% f6f68f TQ90000f f1188f SEDf09081 fffiff

Total  0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.880E-05 1.0000

** Sum of water independent ground,
and water dependent water, fish,

inhalation, plant, meat, milk, soil
plant, meat, milk pathways
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1RESRAD,

Intrisk :

File

Radio-
Nuclide
ARARRAR
c-14
Cs-137
sr-90

Radio-
Nuclide
RRRARAA
c-14
Cs-137

Total

Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days
100-F-26:13 108-F Drain Pipelines RESRAD Calculation

: 100-F-26-13_Excavation.RAD

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

Ground
RRRARARAARAAARAR
risk fract.
ARAARAARA ARARAA
5.308E-18 0.0000
9.726E-07 0.0141
4.102E-07 0.0060

1.383E-06 0.0201

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

Water
AARAARAAAAARARRA
risk fract.
ARRARAARA ARRAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

**XCNRSI(i,p,t) includes

ATTACHMENT 3

11/15/2007

11:42 Page

12

and Fraction of Total Risk at t= 1.100E+01 years
Water Independent Pathways (Inhalation excludes radon)

RARARARAARAAAAAR

risk fract.
RAARRARAA AAAAAA
1.143E-15 0.0000
2.876E-13 0.0000
1.497E-10 0.0000
TIETff961 f1MD11
1.500E-10 0.0000

AA
fract.
RARAAAARAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

risk

0.000E+0C 0.0000

RARARR
fract.
RARRAR
0.0000
0.0007
0.7686

i

risk
RARRAKRAA
1.286E-12
5.067E-08
5.288E-05

5.293E-05 0.76%94

A

risk fract.
ARAAARAAA ARRAAR
2.952E-13 0.0000
3.753E-08 0.0005
9.039E-06 0.1314
PITiEEIiD fiffii
9.076E-06 0.1319

and Fraction of Total Risk at t= 1.100E+01 years

Fish

ARRARRARAARRAAAA

risk fract.
RRAAAAARA ARARAR
0.000E+00 0.0000
0.000E+00 0,0000
0.000E+00 0.0000
IITEIEfED TfffMf
0.000E+00 0.0000

Water Dependent Pathuways

Radon

RARAARARARARARAA

risk fract.
ARRAAAARR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Tfffiffif iffiff
0.000E+00 0.0000

Plant

ARAARRARRRARARAA

risk fract.
AARRRAAAA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
PIfffffif fiifii
0.000E+00 0.0000

contribution from decay daughter radionuclides

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

Meat

AARAARARARAAAAAA

risk fract.
ARAARRARA RAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
"""" 18393881

0.000E+00 0.0000

Attachment

AR

risk  fract.
RARRAAAAA AARAAR
2.217e-13 0.0000
2.331E-08 0.0003
5.105E-06 0.0742
Tiffifieg fiifif
5.129E-06 0.0745

Milk

RARRAAARAAARABAR

risk  fract.
ARARARAAA ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
IITIEiEED ffifif
0.000E+00 0.0000

3

Originator: S. W. Clark

Rev. 0

Soil
ARARRRARAARRARAR
risk fract.
ARRRARAAR RAAAAR
1.658E-16 0.0000
1.520E-09 0.0000
2.766E-07 0.0040

2.781E-07 0.0040

ALl pathways

KRARARARRARAAARA

risk  fract.
ARRARRAAA AARAAA
1.804E-12 0.0000
1.086E-06 0.0158
6.771E-05 0.9842
""""" 1483881

6.880E-05 1.0000
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Date
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0
ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 13

Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

File : 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 4.300E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways

Radio-  AAAARARARRAAAAARAARARRARRAAARAAARAARRAARAAARAAAAAAAAAA ARAAAARRRARARARRARAARARAAARRARAARAAARAAARAAAARRARAARAA  Total
Nuclide Inhalation Plant Meat i i W i t Meat Mitk Ingestion*
AARAARA  AARAAAAAAA AAARAAARAA AAAAAARAAR KA A RAAARARARA A AR AR ARA Al ARAR ARARAARARA ARAARRAAAA AAAARAAKAR
c-14 3.328E-25 1.324E-21 3.048E-22 2.286E-22 1.222E-25 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.857E-21

Cs-137 5.310E-04 2.977e+01 2.205E+01 1.369E+01 7.712E-01 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 6.628E+01

sr-90 2.851E-02 1.198E+04 2.048E+03 1.157E+03 4.140E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

1.523E+04

IIER8T PRDfE0909 DEDQ00080% IfD99800%1 PPO898Ff88f POOQE00000 TOQGC80907 fORf00000F fefffff6f fRDf600668 fD100000F f11f000 ¢

* 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= 4.300E+01 years

1] Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhatation Plant Meat Milk Soil
Radio- ARARAARARAARARAR ARAAAAARARAAARARA AARAAAARAAARAAAA AAARAARAAARARARAR AAARAAAAKARRAARA AARAARAARRAARAAA
Nuclide risk fract. risk  fract. ri fract. i fract. i fract. isk  fract.

AAARAAA AAAAAAAAA AAARAA ARAARAAAR AAARARA AARARAAAR AAAAAA AAARARARA AA Al AR AR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 4.612E-07 0.0146 1.364E-13 0.0000 2.402E-08 0.0008 1.779E-08 0.0006 1.105E-08 0.0003 7.206E-10 0.0000
Sr-90  1.889E-07 0.0060 6.892E-11 0.0000 2.435E-05 0.7683 4.162E-06 0.1313 2.351E-06 0.0742 1.274E-07 0.0040
PITOIDF DREEQ0080 f10000 ODR00008% DOD080 Sf88988ff f96€6f SEO08f000 fR0801 FOD000007 P8D900 ffff9806f fffffi
Total  6.500E-07 0.0205 6.905E-11 0.0000 2.437E-05 0.7690 4.180E-06 0.1319 2.362E-06 0.0745 1.281E-07 0.0040

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 4.300E+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk ALL Pathways**
ARKAARAARRARAAAR ARRARARARRAAARAA AARAARAAAAAAAAAA ARAAAAAARAAAAAAA AARAAARAAAAARAAA ARARRRAAAAAAAAAA
i ract isk  fract. isk  fract. risk fract. risk fract. risk  fract.
A AR RRAAARAAA RAAARA AARAAAAAA AKAAAAR AAAAARAAR AARAAA AAARAAAAA AARAAA AARAARAAR AARAAA

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
€s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.147E-07 0.0162
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.118E-05 0.9838
(OEO000 DOREQ0000 TRS€00 OQOD0000 DOOD60 SEROf4000 P9008F ff0000000 f88800F QO0O000007 100001 POOERDD90 C6804f
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.169E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
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1RESRAD, Version 6.3

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days

ATTACHMENT 3

11/15/2007

11:42 Page 14

Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

Total Excess Cancer Risk CNRSI({,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 4.300E+01 years

Water Independent Pathways (Inhalation excludes radon)

Radon

File
0
0 Ground
Radio- ARAAARAAARARAAAR
Nuclide i

ARARARA RARAAAAAAR RAARAA
c-14 0.000E+00 0.0000
Cs-137 4.612E-07 0.0146

Total Excess Cancer Risk CNRSI(i,p,t)*** for

Sr-90  1.889E-07 0.0060
pfifitf ffffiefef fffiif
Total  6.500E-07 0.0205
0
Water
Radio- AAARARAAARARARAAA
Nuclide risk fract.

RARRRAA ARARRARAR RARAAR
c-14 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Sr-90  0.000E+00 0.0000
iEfiff ffffefidi 114181
Total  0.000E+00 0.0000

**¥CNRSI(i,p,t) includes

: 100-F-26-13_Excavation.RAD

Inhalation
RARARARAARRRRAAA
isk  fract.
RRARRAR
0.0000

Al RRA
0.000E+00
1.364E-13 0.0000
6.892E-11 0.0000
""""" 1888891

6.905E-11 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ITITIIIID IIIILI
0.000E+00 0.0000

Plant
ARARARARARARARAR
risk fract.
RARAARAAR ARARAA
0.000E+00 0.0000
2.402E-08 0.0008
2.435E-05 0.7683

2.437E-05 0.7690

Initially

Meat
KARAARARARARARRAA
risk  fract.
AAARAAAAA ARAAAA
0.000E+00 0.0000
1.779E-08 0.0006
4.162E-06 0.1313

4.180E-06 0.1319

and Fraction of Total Risk at t= 4.300E+01 years

Fish
ARARRARARAARRAAA
risk fract.
ARRARRARAA ARRRAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

contribution from

Water Dependent Pathways

Radon

RARAAAARAARARAAA

risk fract.
ARAAARARA RAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Prffifief fffiif
0.000E+00 0.0000

Plant
RARRAAARARARAAAA
risk  fract.
ARARARAAAA ARAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00

TITIII
0.000E+00 0.0000

decay daughter radionuclides

Meat
AARRARRAARARAARA
risk  fract.
AAARAAARA AAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

KAARARAARARAARAA

risk  fract.
RARAARAAR ARARAA
0.000E+00 0.0000
1.105E-08 0.0003
2.351E-06 0.0742
fifffifif fifiit
2.362E-06 0.0745

Existent Radionuclides (i) and Pathways (p)

Milk

AAARAAARRAAARARA

risk  fract.
AARAAAAAR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
Effffi6D fiifiif
0.000E+00 0.0000

Rev. 0

Soil
RARAARAAAARRARAA
risk  fract.
RERBRRRRAA ARARAA
0.000E+00 0.0000
7.206E-10 0.0000
1.274E-07 0.0040

1.281E-07 0.0040

A
AR

ARA
fract.

risk
RARAARAAA AARAAR
0.000E+00 0.0000
5.147E-07 0.0162
3.118E-05 0.9838

3.169E-05 1.0000
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Attachment to Waste Site Reclassification Form 2005-011
ATTACHMENT 3
1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 15
Intrisk : 100-F-26:13 108~F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio-  ARARARAARAAAAAAAARAAAARAAAAARAAARAAAAAARRAARARAKAAAAAA AAAAAAAARAARAAAARAAAARAAAARARARARAARARARARAARAARAARAAA  Total
Nuclide Inhalation Plant Meat il i W i t Milk Ingestion*

ABARRAA ARRAAAARAA ARAARRAAAA ARAAARRAAR RRARRAAKAA AA Al A AAR Al AR A
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00

ARAA ARARAARARA ARAARAAAAA

c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.405E-04 7.878E+00 5.835E+00 3.624E+00 2.041E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.754E+01
Sr-90 7.161E-03 3.011E+03 5.146E+02 2.907E+02 1.040E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.827E+03
TOORERD DRER0080 DODO000000 TOO000000 SRR0009000 fOORRE0000 IRQ0000000 TRR0000000 TO00000000 SR00000600 TR0060641 fHT0004111

* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

Rev. 0

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)

s} Ground Inhalation Plant Meat Milk Soil
Radio- AAAAAAAAARRARAAA ARAAARRARAARAAAR AAAAARAARAAARAAAR ARRAAAAAAAAARAAA AAKARAAARARAARAA AAAAAAARARAARRAR
Nuclide risk fract. risk fract. risk  fract. isk fract. i “fract. isk  fract.
RAAAARA ARRAARAAA ARAAAR AAAAARARA RAAARA ARAAAKAAA AAAAAA ARRARAAAA ARRAAA RARAR I AAR A
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 1.220E-07 0.0153 3.609E-14 0.0000 6.358E-09 0.0008 4.709E-09 0.0006 2.925E-09 0.0004 1.907E-10 0.0000
Sr-90  4.745E-08 0.0060 1.731E-11 0.0000 6.117E-06 0.7676 1.046E-06 0.1312 5.906E-07 0.0741 3.200E-08 0.0040
PITEOEf REE06000 ff9088 fRfDf089f fR88f% QEQQ809800 fO€801 QfD006061 fI686f ffff8080F FIf88f iffffffff ffiiii
Total  1.6956-07 0.0213 1.735E-11 0.0000 6.124E-06 0.7684 1.050E-06 0.1318 5.935E-07 0.0745 3.219E-08 0.0040

0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk ALl Pathways**
Radio- AAAARAAARARARARA ARARAAAARAAAAAAR ARARRAAAARAAARAA AAARAAAAAAAAAARA AAAARAARAAARAARA ARRAAAAAAAAARAAA
Nuclide isk fract. isk  fract. i fract. isk fract. risk fract. risk fract.
RARAARA AAAAAAAAA AARAAA AARAARAAR AAAAAA A RARAAA A ARAAA AAAAAR AAAARAARA ARAAAA AARAARAAA ARAAAR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.362E-07 0.0171
Sr-90  0.000E+0C 0.000C 0.000E+00 0.0000 0.00CE+00 0.0000 0.C00E+00 0.0000 O0.000E+00 0.0000 7.833E-06 0.9829
PIEREDD fO9000080 T80400 DDRTE0D00 fR968% QOD098809% f90900 D8990901 908060 Di008098f1 Pf0981 ffff6fff fiifff
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.969E-06 1.0000

*%* Sum of water independent ground,
and water dependent water, fish,

inhalation, plant, meat, milk, soil

plant, meat, milk pathuways
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Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

File
0
o] Ground
Radio- AAARAAAAARARAAAA
Nuclide risk fract.

ARARRRA ARARARAAR RAARRA
c-14 0.000E+00 0.0000
Cs-137 1.220E-07 0.0153
Sr-90  4.745E-08 0.0060

1.695E-07 0.0213

Total

: 100-F-26-13_Excavation.RAD

and Fraction of Total Risk at t= 1.000E+02 vyears
Water Independent Pathways (Inhalation excludes radon)

Inhalation
ARARAARARARAAAAA

risk fract.
ARARRAARA ARARAR
0.000E+0C 0.0000
3.609E-14 0.0000
1.731E-11 0.0000

1.735E-11 0.0000

Radon
ARARARAAAAARARAA
risk fract.
ARAAARARA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Plant
ARRRARAARAARRRAR

isk  fract.
A ARR ARARAR

0.000E+00 0.0000
6.358E-09 0.0008
6.117E-06 0.7676

6.124E-06 0.7684

Meat

ARARARARRRRAAAAA

risk fract.
RARRARARR AARAAA
0.000E+00 0.0000
4.709E-09 0.0006
1.046E-06 0.1312
TfiIi4 i1iiii
1.050E-06 0.1318

Milk
ARRARAARARARRRAA
isk  fract.

Al ARA AAA
0.000E+00 0.0000
2.925E-09 0.0004
5.906E-07 0.0741

5.935E-07 0.0745

Rev. 0

Soil
KARARARARARARAAA
risk  fract.
ARAAARRAR ARRAAA
0.000E+00 0.0000
1.907E-10 0.0000
3.200E-08 0.0040

3.219E-08 0.0040

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+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALl pathways
AARARARAARAARAAR AAAAARARARRAAAAR AARAAARAAAAAAAARA AARARAARARAARAAR ARARARARRARARAAA AKAARARAAARARARA ARARARAARAAAAARA
i isk  fract. risk fract. risk fract. risk fract. risk  fract. risk  fract.
RAARRAA AA AR ARA AARAAA ARRRRAAAR ARARAR ARARRAAAAR ARARAR ARAAKAKAA AARAAA ARRARARAR ARAKAR ARRAAAAAA ARAARA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.0D0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.362E-07 0.0171
Sr-90  0.000e+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.833E-06 0.9829
TTREEET IOQID9000 T00900 PIORD008F D990 QRf9€000F fP08€1 fO6900000 fO0600 GfPf00991 {8081 Sffffff%f fff6fi FE0900001 {ifiif
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 7.969E-06 1.0000
**XCNRSI(i,p,t) includes contribution from decay daughter radionuctides
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ATTACHMENT 3
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Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File

: 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+02 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
AARARAARARAAARAARARRARARARARAARARARRARRARARARRARARAAAR ARARAAARAAARAAAAAARARARRAAARRARRAAARAARARAARARARARARAA  Total
Inhalation i ail Water Fish Plant Meat Milk Ingestion*
AR ARRAARRAAR RARARAAARA ARAAAARAAA AAAARARAAA AARRAAARAA AAARARAAAA ARARARAAAA

y. AR A
0.000E+00 0.000E+00 0.000E+00

C-14 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00 0.000E+0C 0.0C0E+00 0.000E+00 0.000E+00
Cs-137 1.325E-06 7.426E-02 5.500E-02 3.416E-02 1.924E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.653E-01
Sr-90 5.623E-05 2.364E+01 4.040E+00 2.282E+00 8.166E-02 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00 3.004E+01
TOORREE DERSOLI000 IO0000000 OPTOfD1000 fRM6880040 PREE000000 TR00000000 TOQ0000000 (000000000 TOEEE00000 DEO0000001 FEF0000011

* 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+02 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Plant Meat Milk Soil
ARARAARRARARAAAAR ARARAARRARARAAAR AAARAAARAAAAAAAA AAAAARAARRAAARAAA ARAAARARAARARARA AAAARARAAARAARRAA
risk fract. risk fract. i fract. isk fract. risk  fract. risk  fract.
RARARAA AARARARAA ARRAAR ARAAAARAA AAAAAA A ARAARA AARAARAAA ARAAAR ARARAAAAA AAAAAA AAAAAAARA AARARA

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 1.150E-09 0.0183 3.402E-16 0.0000 5.993E-11 0.0010 4.438E-11 0.0007 2.757E-11 0.0004 1.798E-12 0.0000

Sr-90  3.725E-10 0.0059 1.359E-13 0.0000 4.803E-08 0.7650 8.209E-09 0.1308 4.637E-09 0.0739 2.512E-10 0.0040

TTEffff POffR8991 ff0D8f fffff0iff 898881 OR006000% f90087 SED00088f f000ff fOPfff8ff fR88ff feiff90if fEfiff

Total  1.523E-09 0.0243 1.363E-13 0.0000 4.809E-08 0.7660 8.253E-09 0.1315 4.664E-09 0.0743 2.530E-10 0.0040
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways

Water Fish Plant Meat Milk AlL Pathways**

Radio- ARAAARARAAAAARAR ARAAARRAAARAAAAR ARAAAAARAAARAAAA AAAAAABARAAARAAA AAAAAAAARAAAAARA ARARARAAARRARAAA

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk  fract.

ARRARAA AAARARAAR ARAARA AAAAAAKAA ARAAAR AAAARAAAA ARAAAA ARAAAAAAA ARAAAA AARARARAA AARAAA ARARARARA ARARAA

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00C0E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.284E-09 0.0205

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.150E-08 0.9795

PREffff fRfffif9f (96880 JOffD83881 80888 PRD800007 Q00000 fiff0098f f08061 Sff66f86f fE616f fEfififif f1ffig

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 6.278E-08 1.0000

** Sum of water independent ground,
and water dependent water, fish,

inhalation, plant, meat, milk, soil
plant, meat, milk pathways
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18

Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

Rev. 0

File : 100-F-26-13_Excavation.RAD
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+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AKAAARARARAAAAAA AAAAAAARARARAAAR AARAAAAAARAAAAAR ARAAKAAARARARAAR ARAAAARAAAARAAAA AKARARAKAAAARAAA A
Nuclide risk fract. risk fract. risk fract. risk  fract. risk fract. risk  fract. risk fract.
ARRAARA ARAARARAA RARARAR AAAARAAAR RAARAR AAARRARAAA ARRAAA AAAARAAAA AAARAAR AARAAARAA ARAAAA ARARAAAAR AAAAAR AARARAAAA AABAKA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 1.150E-09 0.0183 3.402E-16 0.0000 0.000E+00 0.0000 5.993E-11 0.0010 4.438E-11 0.0007 2.757E-11 0.0004 1.798E-12 0.0000
Sr-90  3.725E-10 0.0059 1.359E-13 0.0000 0.000E+00 0.0000 4.803E-08 0.7650 8.209E-09 0.1308 4.637E-09 0.0739 2.512E-10 0.0040
POIOOED DOO000000 fO000f QOOEQ0060 fE668F GEPfD9800 T900001 QEOO00800 PO00980 SOO600800 fO0680 f800000f1 ff9fff SEEEE1111 fMffif
Total  1.523E-09 0.0243 1.363E-13 0.0000 0.000E+00C 0.0000 4.809E-08 0.7660 8.253E-09 0.1315 4.664E-09 0.0743 2.530E-10 0.0040
0
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+02 years
Water Dependent Pathways
Water nt Meat Milk ALl pathways
Radio- AARARARAARRRARRAR AR ARA AR AAA ARRAAARA AARAAAAARAAAAARA AAAAARARAAARARAA AAAAARRARAARAARAA
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract. risk  fract.
ARARAAR ARARARAAA RAAAAR ARARAAAAR ARARAR AAARRARAA ARAAAR ARAARAAAA ARARAA AKARRAARAAR ARARAR AARRRAAAAA AARAAR ARAAAAAAA AAAAAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000G 0.000E+00 0.000C O.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 G.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 ©.000E+00 0.0000 1.284E-09 0.0205
Sr-90  0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.150E-08 0.9795
TIfEODE DROE80090 199000 QDRI00880 fEO980 OES€9699% (88008 Q08800001 f80980 TOQ00006f 88687 fOD90600F fE6fff GfT6008§1 fiffff
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.278E-08 1.0000
*¥*CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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ATTACHMENT 3

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 19
Intrisk : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+03 years

Water Independent Pathways (Inhalation w/o radon)
Radio-  ARRAAAARAAAAAAAAAAAAAAARARAAAARAAARAAAAARAARAAAAAARARAA AARAAAAA A Total
Nuctide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARRRAAR ARAAARARAA AARAAAARAR ARRRAARAAA RRARRAAAAR AARARAAAAA AAAAAAAAAA AAAAAARRAA AARARAAAAA ARARARARAA ARARAAAARR ARAAARAAAA
c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.077E-13 6.037€-09 4.471E-09 2.777E-09 1.564E-10 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.344E-08
Sr-90 2.411E-12 1.014E-06 1.733E-07 9.787E-08 3.502E-09 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.288E-06
fE18060 fRTEROP06 POOQ868098 PRR9€0888% PRE0000000 900000000 EO00080000 TOE000000 fID0860860 ITID680000 SO860801 fT08411111
* 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= 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Meat Mitlk Soil
Radio- AARARAAAAAAAAAAA AAAAAARAARAAARAA AAAAAAARARAAAAAR ARAAAAAARARAAAAA AARAAAARARAAARAAR AARAAAAAARAAAARR
Nuclide risk fract. risk  fract. risk fract. risk  fract. risk fract. risk  fract.

ARRAARA ARAARARAA ARARAA ARAAAARAA ARARAR ARAARAAAA ARAAAR AAAARAAAA ARAAAA ARAARAAAA AARAAR RARARAAAA AAAAAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
Cs-137 9.353e-17 0.0341 2.766E-23 0.0000 4.872E-18 0.0018 3.609E-18 0.0013 2.241E-18 0.0008 1.462E-19 0.0001
Sr-90  1.597E-17 0.0058 5.829E-21 0.0000 2.060E-15 0.7512 3.520E-16 0.1284 1.988E-16 0.0725 1.077E-17 0.0039
TEIff00 SRR00000 fO0000 JO0000001 D0088% SROEQ0080 §96080 Q0008800 fi608f1 SED060091 f10061 If0P01100 ff18ff
Total  1.095E-16 0.0399 5.857£-21 0.0000 2.064E-15 0.7530 3.556E-16 0.1297 2.011E-16 0.0733 1.092E-17 0.0040

]
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 Dependent Pathways
Water Fish
Radio- ARRAAAAARAAARAAAR AARAARARARARARAR AR AZ AAA AR A
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

RRARARA ARAAAAARA AARAAA AAARAARAAA AAAAAAR ARARARAAA ARAAAR ARARABAAA RARAAA AARARAAAA ARAAAA AARAKARAAA ARAAAR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.044E-16 0.0381
Sr-90  0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.637E-15 0.9619
TIOIEID DRODERD00 DR0001 ITQD0988% D60891 PEEREQ090 D89980 QOf8€8€f fP066f €I0089801 f806001 TEEID0011 {111
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.742E-15 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
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1RESRAD, Version 6.3
Intrisk :
File :

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

0 Ground
Radio- AAAAARAAARARARAA
Nuclide risk fract.
AARAARA AAAAAAAAA AARAAA
c-14 0.000E+00 0.0000
Cs-137 9.353E-17 0.0341

1.597E-17 0.0058

"""" pfffifiie fifiiif

Total  1.095E-16 0.0399

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

Water

ARARAAAARARARAAR

risk fract.
ABARARAAA ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
pfffiffie fiifit
0.000E+00 0.0000

Radio-
Nuclide
RRRRAAR
C-14
Cs-137
sr-90
ffifiit
Total

***CNRSI(i,p,t) includes

Attachment to Waste Site Reclassification Form 2005-011

T« Limit = 180 days
100-F-26:13 108-F Drain Pipelines RESRAD Calculation
100-F-26-13_Excavation.RAD

ATTACHMENT 3

1171572007

11:42 Page 20

and Fraction of Total Risk at t= 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
BRAAARRARARAARAA

risk fract.
ARAAARRAR RAARAA
0.000E+00 0.0000
2.766E-23 0.0000
5.829E-21 0.0000
TIETfifig fififi
5.857E-21 0.0000

Radon
ARRRARRARRARRARA
risk  fract.
ARARAARAR RABAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Plant
ARRARARAARRAARAA
risk fract.
RRARRARAR ARAAAA
0.000E+00 0.0000
4.872E-18 0.0018
2.060E-15 0.7512

2.064E-15 0.7530

Meat
AARARARARARAAAAA
risk fract.
AARAAAAAA ARAAAA
0.000E+00 0.0000
3.609E-18 0.0013
3.520E-16 0.1284

3.556E-16 0.1297

and Fraction of Total Risk at t= 1.000E+03 years

Fish
ARRARARARAARAARAR
risk fract.
ARARARAAR ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.00CE+00 0.0000

contribution from

Water Dependent Pathways

Radon

ARARRARARARARAAA

risk fract.
AARARAARAR RARRAR
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+00 0.0000
fffffifef ffifif
0.000E+00 0.0000

A ARA
fract.
ARARAR
0.0000
0.0000

0.0000

risk
RARARARAR
0.000E+00
0.000E+00
0.000E+00

ITITITIII
0.000E+00

I
0.0000

decay daughter radionuclides

Remaining Sites Verification Package for the 100-F-26:13 Waste Site

risk
AAAARRAAR RARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ITTITINID ITINII
0.000E+00 0.0000

Attachment

Milk

ARARARARARRAARAA

risk fract.
ARRRAARAA AARRAR
0.000E+00 0.0000
2.241E-18 0.0008
1.988E-16 0.0725
frefiifif ffifit
2.011E-16 0.0733

Rev. 0

Soil
ARARRRARARAAAARA
risk  fract.
ARARARRAAR AAAAKA
0.000E+00 0.0000
1.462E-19 0.0001
1.077€-17 0.0039

1.092E-17 0.0040

ALl pathways

AR AP ARRARRARRRAAAAAA

fract. risk fract risk  fract.

ARRARARAA RRARAR AKAARAARA ARARRA

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 1.044E-16 0.0381

0.000E+00 0.0000 2.637E-15 0.9619

ITITTED91 Tf8M88 fifff6f41 Dfiiif

0.000E+00 0.0000 2.742E-15 1.0000
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 4
1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 1
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation

File : 100-F-26-13_Excavation.RAD

Table of Contents
RRAAARAAARRAARAAR
Part IV: Concentration of Radionuclides

Concentration of radionuclides in different media
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Time= 3.000E+00
Time= 7.000E+00
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Attachment to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 2
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 0.000E+00 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Water Water
Radio-  AAAAKARAAA AARARAAAAA AARARRAAAA AAARARAAAA ARAAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
RRRAAAR  ARARARARAR AAAARAAAAA ARAARAAAAA ARAABAARAA AAAAAARAAA
c-14 3.300E+00 3.300E+00 4.131E-05 0.000E+00 0.000E+00

Cs-137 3.600E-02 3.600E-02 4.507E-07 0.000E+00 0.000E+00
sr-90 2.010E+00 2.070E+00 2.516E-05 0.000E+00 0.000E+00
iffifff IOTfER€9ff PEEEQDf9Df ffffffeffi fPffffifff fifffifiifi
*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 gaseous C-14 in air = 1.598E+01 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 0.000E+00 years*

brinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  RARARAAAAA AAARAAAARAA ARARAARARAR ARRAARARAA ARAAAARAAR AAAARAAAAA AAARAAAAAA ARAAAARAAA ARRARAAAAA
Nuclide pCi/L pCi/kg pCiskg pCi/kg pCi/kg pCiskg pCi/L pCi/‘kg pCi/kg
ARARAAA  RARRARARAA ARAAARAAAA ARARAAARAA AKAAAARAAAR ARARAAARARR AAARAAAAAA AAAAARRAAA AAAAAAAAAA AAARAARAAA
c-14 0.000E+00 3.567E+04 8.026E+03 3.014E+04 1.356E+04 2.141E+04 6.243E+03 0.000E+00 0.000E+00

Cs-137 0.000E+00 1.440E+00 1.440E+00 1.440E+00 1.440E+00 3.478E+00 7.777E-01 0.000E+00 0.000E+00
Sr-90 0.000E+00 6.030E+02 6.030E+02 6.030E+02 6.030E+02 3.361E+02 6.834E+07 0.000E+00 0.000E+00
PTEETRED DROOTQ000 HREROODEY DDQDEOQD00 DOOR9008f1 fERM0879€f fefefffiif fDff0f8fff fODf000061 fEDRP0D18%
*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 to Waste Site Reclassification Form 2005-011

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

11:42 Page 3

Concentration of radionuclides in environmental media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Well Surface
one il* ti Water Water

Radio- Al RRAR AA RAA AA AR RARRAAARAR ARAAARAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

ARAARAR AARAARRAAA AAAARARAAA AARARARRAR ARAARAAARA ARAARARAAA

c-14 7.794E-01 7.794E-01 9.758E-06 0.000E+00 0.000E+00
Cs-137 3.517e-02 3.517E-02 4.403E-07 0.000E+00 0.000E+00
sr-90 1.962E+00 1.962E+00 2.456E-05 0.000E+00 0.000E+00
TOPf0ED PIDIDD0680 IOIDDEDD00 DOEID09047 DROfR0088F ff9ffffff

*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 gaseous C-14 in air = 3.774E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+00 years*

Leafy Fodder Meat Milk Fish

Fodder

Crustacea

Radio- (AR AR ARR AAARAAAAAR ARAARARAAA ARARAAARAA AAAKAAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg

ARARRAR RARAARARAA AAARAAARAR ARAAAARARA AAAARARARA AARARARAAA AAARAAAAAA AAAARARAAA ARARARAAAA ARRRAAAAAA
c-14 0.000E+00 8.907E+03 1.903E+03 9.206E+03 3.840E+03 6.536E+03 1.768E+03 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.407E+00 1.407E+00 1.409E+00 1.407E+00 3.398E+00 7.597E-01 0.000E+00 0.000E+00
Sr-90 0.000E+00 5.886E+02 5.886E+02 5.894E+02 5.886E+02 3.281E+02 6.671E+01 0.000E+00 0.000E+00

ififiii
*Concentrations are

at consumption time and include radiocactive 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 2005-011 Rev. 0

ATTACHMENT 4

TRESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 4
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 3.000E+00 years

Contaminat- Surface Air Par- Surface
ted Zone Soil* ticulate W
Radio-  AARAARAARAR AARARAAAAA AAAAARAAAA AAAAAARAAA AAAA A
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
RRRARAR ARAARRAAAR AARARARAAA ARRAAARAARA AARAAARAAA AARAAARAAA
c-14 4.340E-02 4.340E-02 5.433E-07 0.000E+00 0.000E+00

Cs-137 3.357E-02 3.357E-02 4.202E-07 0.000E+00 0.000E+00
Sr-90 1.869E+00 1.869E+00 2.340E-05 0.000E+00 0.000E+00

*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 gaseous C-14 in air = 2.101E-01 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 3.000E+00 years*

Drinking Nonleafy teafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vi le i
Radio-  AAARAAARAA ARAARRAAAR AR AR RAF ARA AR AA ARARAAARAR AR AAA ARAARAAARA AAZ ARA
Nuclide pCi/L pCi/kg pCi/kg pCiskg pCiskg pCiskg pCi/L pCi/kg pCi/kg
ARRARAA AARAARRAAA AAAAARAAAA RAARAARRAAR ARARAAAAAA ARAAAAAAAA ARAARAAAAR ARAARARAAA ARRARAAAAA AAARAARAAA
c-14 0.000E+00  4.960E+02 1.060E+02 5.127E+02 2.139E+02 3.640E+02 9.846E+01 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.343E+00 1.343E+00 1.345E+00 1.343E+00 3.243E+00 7.251E-01 0.000E+00 0.000E+00
Sr-90 0.000E+00 5.6076+02 5.607E+02 5.615E+02 5.608E+02 3.125E+02 6.355E+01 0.000E+00 0.000E+00
PERf8D TiR90808%1 SEOEE00001 ID99980801 fRff00808% Q889900087 PERf0980900 D9ff8fd6f ffffff00i1 fffffdifiif
*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 to Waste Site Reclassification Form 2005-011 Rev. 0

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 5
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 7.000E+00 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Water Water
Radio-  AARAAAAAAAR AARAARAAAA ARAARAAAAA ARAAARAARA AAARARAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
RARAAAR ARAARARAAA AAAAAAARAA AARAAAAAAA AAAAARARAR RAAARAARAA
c-14 1.336E-04 1.336E-04 1.672E-09 0.000E+00 0.000E+00

Cs-137 3.058E-02 3.058E-02 3.828E-07 0.00CE+00 0.000E+00
Sr-90 1.696E+00 1.696E+00 2.124E-05 0.000E+00 0.000E+00

*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 gaseous C-14 in air = 6.466E-04 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 7.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AARAAAAARA ARARAAAAAA AAAARARARA AARAAAAAAR AAAAARARAR AARRARAAAA ARAAARARAA AAAARAAAAA AAAAAAARAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCiskg
RARRRAA ARAARARAAR ARRAAARARA ARARAAAAAA ARARAAAAAR AAARAAAAAR AAAAARAAAA ARAAAAAAAA AARAAAARAR AAAARARAAR
c-14 0.000E+00 1.527E+00 3.262E-01 1.578E+00 6.583E-01 1.121E+00 3.031E-01 0.000E+G0 0.000E+00

Cs-137 0.000E+00 1.223E+00 1.223E+00 1.225E+00 1.223E+00 2.954E+00 6.605E-01 0.CO0E+00 0.000E+00
Sr-90  0.000E:00 5.089E+02 5.089E+02 5.096£+02 5.090E402 2.837E+02 5.768E+01 0.000EY00 0.000E+00
*Concentrations are at consumption time and include radiocactive 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,
j.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2005-011

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 6
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 1.100E+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate ater
Radio-  AARAAAAARA ARAARARAAA AAARARAAAA AAAARAAAAA AA AR
Nuclide pCi/g pCi/g pCi/m**3 pCisL pCi/L
RRARAAA RAARARARAA AARAARAAAA AAARRARAAA ARAAAAAAAA AAARAAAARR
c-14 4.069E-07 4.069E-07 5.094E-12 0.000E+00 0.000E+00

Cs~-137 2.785E-02 2.785E-02 3.487E-07 0.000E+00 0.000E+00
Sr-90 1.540E+00 1.540E+00 1.927E-05 0.000E+00 0.000E+00

*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 gaseous C-14 in air = 1.970E-06 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.100E+01 years*

Drinking  Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AAARAAAAAA ARARAAAAAA AAARARAAAA AAAAABAAAAR RAARAAAARA RAA AR AR A A AR AAZ ARA
Nuclide pCi/L pCi/‘kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
RARARAA RARRAAARRAA ARAAAAAARA ARARAAARAR AAAARAAAAA AAARARAAAA AAAAAAAARA AAAAARAAAAA AAAARARAAA AAAAARRAAA
c-14 0.000E+00 4.651E-03 9.937E-04 4.811E-03 2.006E-03 3.416E-03 9.236E-04 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.114E+00 1.114E+00 1.116E+00 1.114E+00 2.691E+00 6.0176-01 0.000E+00 0.000E+00
Sr-90 0.000E+00 4.619E+02 4.619E+02 4.625E+02 4.620E+02 2.574E+02 5.235E+01 0.000E+00 0.000E+00
fIEfiff fffEffff1% DDRDPR000% DRDDf08310 fHff8f0f6f PEPE60008f DED00€860F fRO8090060 POED80080 fM11D06011
*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,

j.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 2005-011

ATTACHMENT 4

TRESRAD, Version 6.3 T« Limit = 180 days 1171572007

Concent :
File :

100-F-26:13 108-F Drain Pipelines RESRAD Calculation
100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media

Radio-
Nuclide

ARRARARAAR RRARARARARA AARRARAAAR RAARRARAAR AA

at t = 4.300E+01 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Water

AR

pCi/g pCi/g pCi/m**3 pCi/L pCi/L

RRAAAAA ARAAARAAAA AAAARAAAAA AAAAAAAAAR ARARARAAAA AARARARARA

c-14
Cs-137

ITIIII

2.093E-27 2.093E-27 2.620E-32 0.000E+00 0.000E+00
1.321E-02 1.321E-02 1.653E-07 0.000E+00 0.000E+00
7.089E-01 7.089E-01 8.875E-06 0.000E+00 0.000E+00

11:42 Page 7

*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 gaseous C-14 in air = 1.013E-26 pCi/m**3

Radio-
Nuclide

ARAARAA AARARARAAA
0.000E+00 2.394E-23 5.112E-24 2.484E-23 1.035E-23

C-14
Cs-137

ITTIIII

*Concentrations are

ARARRAARAA ARARARARAR AARRARARAR AA

Concentration of radionuclides in foodstuff media

at t = 4,300E+01 years*

Drinking  Nonleafy Leafy Fodder Fodder
Water Vegetable Vegetable ‘@ i

RAR AA
pCi/L pCi‘kg pCi/kg pCi‘kg pCi/kg

0.000E+00 5.283E-01 5.283E-01 5.290E-01 5.283E-01

0.000E+00 2.127E+02 2.127E+02 2.130E+02 2.127E+02

Meat Milk Fish

pCiskg pCi/ pCi/kg

For livestock fodder, consumption time is t minus meat or milk storage time.

Crustacea

pCi/kg

ARRAARRAAR ARARRAAAAA RAARARAAAR AAARARARAR AAAARARAAA AAAAAAAARA ARARAAAAAA AAAAAAARAR
1.764E-23 4.763E-24 0.000E+00 0.000E+00
1.276E+00 2.853E-01 0.000E+00 0.000E+00
1.185E+02 2.411E+01 0.000E+00 0.000E+00

at consumption time and include radioactive decay and ingrowth during 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 2005-011 Rev.0

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 8
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+02 years

Contaminat- Surface . Air Par- Well Surface
e i iculate Water Water
Radio-  AZ AR AR A ARARRARARR AAARAAAAAAR AARAAAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
RRRAARA RARAARAAAA AAAAAAAAAA AAAAARAAAA AAAAAAAAAA AARAAAARAA
c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cs-137 3.495E-03 3.495E-03 4.375E-08 0.000E+00 0.00CE+00
Sr-90 1.781E-01 1.781E-01 2.230E-06 0.000E+00 0.000E+00

*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 gaseous C-14 in air = 0.000E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
' ble Vegetable Meat Milk
Radio- A AA AR ARA AARAAAAARA AAAAAAAAAA AARAAAAAAR AAARAAARARA ARAAAAKAAA AAAAAAAAAA AAAARAAAAA
Nuclide pCi/sL pCiskg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCiskg pCiskg
ARARARA AAAAAARAAA AAAAAARAAA AAARARAAAA AAAARAAAAAR ARARAARAAA AAAABAAAAA AAAARAAAAA ARAAARAAAA ARAAAAAAAA
c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cs~137 0.000E+00 1.398E-01 1.398£-01 1.400E-01 1.398E-01 3.3776-01 7.550E-02 0.000E+00 0.000E+00
Sr-90 0.000E+00 5.343E+01 5.343E+01 5.350E+01 5.344E+01 2.978E+01 6.056E+00 0.000E+00 0.000E+00
[ifffff TTED996001 CODDD000T7 DRRDDR0080 foffffifff PERff9060f €f0f08f84f Tffffiiff fiffffffi6f ffifffiiii
*Concentrations are at consumption time and include radiocactive 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 to Waste Site Reclassification Form 2005-011

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 1171572007 11:42 Page 9
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 3.000E+02 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate ater Water
Radio-  ARARAAAAAA ARAAAAAAAA AAAAAARAAA ARAAAAAAAA ARAARAAAAR

Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
ARRARRA RARARARARR ARAAAAAAAA AAAAAAAAAA AARARAAAAA ARAAAAAARA
c-14 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00

Cs-137 3.294E-05 3.294E-05 4.124E-10 0.000E+00 0.00Q0E+00
Sr-90  1.398£-03 1.398E-03 1.751E-08 0.000E+00 0.000E+00

PRERREY IYEPEQD900% DREDDD8000 DOO0ED0008 PREf9039980 fRffffffif
*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 catculated using the current input parameters,

i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of gaseous C-14 in air = 0.000E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 3.000E+02 years*

brinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable i
Radio-  AAAAAAARAA ARAARAAARA ARAAAAAAAA AAAAAA ARA RAA AR AR AAA Al AR AAF ARA
Nuclide pCi/L pCi/kg pCi/kg pCiskg pCi/kg pCiskg pCi/L pCi/kg pCi/kg
ARRARAR AARAARARAR RRARRARARA ARARRRAARA ARARAAAARA ARAARAAAAR ARAAKARAAA AKAARARAAA AAARAAARAA ARARARARAA
c-14 0.000E+00 0.00CE+00 O0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.318t-03 1.318E-03 1.320E-03 1.318E-03 3.183E-03 7.117E-04 O0.000E+00 0.000E+00
Sr-90 0.000E+00 4.195E-01 4.195E-01 4.201E-01 4.196E-01 2.338E-01 4.755E-02 0.000E+00 0.000E+00
PRPREEE fOESTQ0091 EXRIEDD80 DOPDDD80%1 fORff899ff EROGD8f88%f f97900000 f0098000F fRE0808001 fffif018t
*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 to Waste Site Reclassification Form 2005-011 4 Rev. 0

ATTACHMENT 4

1RESRAD, Version 6.3 T« Limit = 180 days 11/15/2007 11:42 Page 10
Concent : 100-F-26:13 108-F Drain Pipelines RESRAD Calculation
File : 100-F-26-13_Excavation.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+03 years

Contaminat- Surface Air Par- Well Surface
te il* iculate Water Water
Radio- Al A ARAAAR ARARARARAA ARAAAARAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
RARRAAR ARRARARAAA ARAARAAAAA RAAAAAAAAA ARAAAARAAA ABAAAAAAAA
c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cs-137 2.678E-12 2.678E-12 3.353E-17 0.000E+00 0.000E+00
sr-90 5.997E-11 5.997E-11 7.507E-16 0.000E+00 0.000E+00

*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 gaseous C-14 in air = 0.000E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+03 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Vegetable Vegetable Meat Milk
Radio-  ARAARRAAAR AARAAAARAA AARARAAARA ARARAARAAR AAARARAARA AAAARAARAA AAAAAAAAAA AAAAAAAAAR AAAARAAAAA
Nuclide pCi/L pCi/kg pCiskg pCi/kg pCi/kg pCiskg pCi/L pCi/kg pCi/kg
RARARAA AARARARAAA AAAARARRAA ARAARAAAAA RRAAAARAAR AAAAAAAAAA AAAAARAAAA AARAAAAAAR ARKAAARAAA AAARAARAAA
c-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cs-137 0.000E+00 1.071E-10 1.071E-10 1.073E-10 1.072E-10 2.588E-10 5.786E-11 0.000E+00 0.000E+00
Sr-90 0.000E+00 1.799E-08 1.799E-08 1.801E-08 1.799E-08 1.003E-08 2.0396-09 0.000E+00 0.000E+00
PRTEE0T QODDD000% DEOSCQ800 DTRD000000 IRERE€0608 fRff89806f fRfffiffff fOO0fffD80f fDfD1D8001 POEff17141
*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.

Attachment 4 Sheet No. 10 of 10
Originator: S. W. Clark Date
Chk’d By _H. M. Sulloway Date

Calc. No. ___0100F-CA-V0329 Rev.No.__ 0

Remaining Sites Verification Package for the 100-F-26:13 Waste Site D-55





