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WASTE SITE RECLASSIFICATION FORM

Date Submitted: 05/21/08 : -
ate Submitte 5 Operable Unit(s):  100-FR-1 Control Number: 2008-021

Originator: _J. M. Capron__ ,
riginator: _J. M. Capron | o, o Site Code:  100-F-46

Phone:  372-9227

Type of Reclassification Action: , -

Closed Out [] Interim Closed Out [] 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. Final removal from the NPL of No Action and Closed Out waste
management units will occur at a future date.

Description of current waste site condition:

The 100-F-46 french drain consisted of a 1.5 to 3 m (5 to 10 ft) long, vertically buried, gravel-filled pipe that was approximately
1 m (3 ft) in diameter. Also included in this waste site was a 5 cm (2-in.) cast-iron pipeline that drained condensate from the
119-F Stack Sampling Building into the 100-F-46 french drain. Confirmatory sampling of this site has 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, (2) demonstrating through confirmatory sampling that cleanup goals have been achieved, and (3) proposing the site
for reclassification to No Action.

Basis for reclassification:

In accordance with this evaluation, the confirmatory sampling results support a reclassification of this site to No Action. The
current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the
Remaining Sites ROD. The results of confirmatory sampling show that residual contaminant concentrations do not preclude any
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to

4.6 m [15 ft] deep). The results also demonstrate that residual contaminant concentrations are protective of groundwater and the
Columbia River. Site contamination did not extend into the deep-zone soils; therefore, institutional controls to prevent
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the
Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain (attached).

Waste Site Controls:
Engineered Controls: Yes [] No [  Institutional Controls: Yes [] No [X] O&M requirements: Yes [] No [
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision,

TSD Closure Letter, or other relevant do‘cfge}m _'

\ N

S
R.F. Guercia M fé/ %4
DOE Federal Project Director (printed) Signatyre” ¢ /ﬁate
N/A
Ecology Project Manager (printed) Signature Date
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EPA Project Manager (printed) . g/ / Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-F-46, 119-F STACK SAMPLING FRENCH DRAIN

EXECUTIVE SUMMARY

The 100-F-46 Stack Sampling french drain consisted of a 1.5 to 3 m (5 to 10 ft) long vertically
buried gravel-filled pipe approximately 1 m (3 ft) in diameter. The upper portion of the pipe
extended a few inches above grade (GE 1962, 1965). Also included in this waste site is the

5 cm (2-in.) cast-iron pipeline that drained condensate from the 119-F Stack Sampling Building
into the 100-F-46 french drain.

The 100-F-46 french drain was located near the 105-F Reactor between the inlet and exhaust air
ducts/tunnels associated with the 117-F Filter Building (132-F-5 waste site). Both the 100-F-46
french drain and the condensate pipeline are presumed to have been removed during
decommissioning and demolition of the 117-F Filter Building (132-F-5) and associated air
tunnels in 1983 (UNI 1983a). These structures were decontaminated, removed to a depth of 1 m
(3 ft) below grade, and backfilled to grade. Uncertainty remained as to the disposition of the
french drain and condensate pipe within the 100-F-46 waste site; therefore, a work instruction
was prepared for confirmatory sampling.

Confirmatory sampling at the 100-F-46 french drain site was performed on November 29, 2007.
A test pit was excavated to approximately 4.5 m (15 ft) depth, with no indication of either the
french drain or the associated cast iron condensate pipeline. Confirmatory samples were
collected from the excavator bucket of material that was taken from the bottom of the test pit.
The 100-F-46 waste site was then backfilled.

One sample and one duplicate were collected based on site contaminants of potential concern
(COPCs). Samples were analyzed by gamma energy analysis, and for gross alpha, gross beta,
tritium, carbon-14, polychlorinated biphenyls, polycyclic aromatic hydrocarbons, total petroleum
hydrocarbons, inductively coupled metals, mercury, and hexavalent chromium in accordance
with the confirmatory work instruction. A summary of the cleanup evaluation for the soil results
compared against the applicable criteria is presented in Table ES-1. The results of the
confirmatory sampling are used to make reclassification decisions for the 100-F-46 waste site in
accordance with the TPA-MP-14 (DOE-RL 2007) procedure.

In accordance with this evaluation, the confirmatory sampling results support a reclassification
of this site to No Action. 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
(Remaining Sites ROD) (EPA 1999). The results of confirmatory 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

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain ES-1
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groundwater and the Columbia River. Site contamination did not extend into the deep zone
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone are not required.

Table ES-1. Summary of Remedial Action Goals for the 100-F-46 Stack

Sampling French Drain. (2 Pages)

Remedial
Regglatory Remedial Action Goals Results A_ctlo_n
Requirement Objectives
Attained?
Direct Exposure Attain 15 mrem/yr dose rate The maximum all-pathways dose rate
Radionuclides above background over calculated by RESRAD is 0.30 mrem/yr over Yes
1,000 years. 1,000 years.
Direct Exposure Attain individual COC/COPC | All individual COC/COPC concentrations are Yes
Nonradionuclides |RAGs. below the direct exposure criteria.
Risk Requirements [ Attain a hazard quotient of <1 | All individual hazard quotients are <1.
Nonradionuclides | for all individual
noncarcinogens.
Attain a cumulative hazard The cumulative hazard quotient (3.6 x 10°%) is
quotient of <1 for <1.
noncarcinogens. Yes
Attain an excess cancer risk of | The excess cancer risk values for individual
<1 x 10°® for individual carcinogens are <1 x 10°.
carcinogens.
Attain a total excess cancer risk | The total excess cancer risk value (2.8 x 107)
of <1 x 10" for carcinogens. is<1x10°
Groundwater/River | Attain single COC/COPC Tritium (the only detected radionuclide
Protection — groundwater and river COC/COPC) is predicted to reach
Radionuclides protection RAGs. groundwater at a peak concentration of 4,900
pCi/L in the 1,000 years of the RESRAD
model run, which is less than the MCL of
20,000 pCi/L. Therefore, groundwater and
river protection RAGs are attained.
Attain national primary drinking | Because the only detected radionuclide
water regulations:* 4 mrem/yr | COC/COPC is predicted to reach groundwater
(beta/gamma) dose rate to target | at concentrations below the groundwater
receptor/organs. protection RAG, it was not necessary to
perform the calculation of cumulative organ Yes
specific dose via the groundwater (and river)
pathway to determine that the 4 mrem/yr
drinking water dose limit is met.
Meet drinking water standards | No alpha-emitting radionuclide COC/COPCs
for alpha emitters: the more were detected.
stringent of 15 pCi/L MCL or
1/25th of the derived
concentration %uide from DOE
Order 5400.5.
Meet total uranium standard of | Uranium was not identified as a COC/COPC
21.2 pCi/L.c for this site.
Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain ES-2
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Table ES-1. Summary of Remedial Action Goals for the 100-F-46 Stack
Sampling French Drain. (2 Pages)

Remedial
RegL_JIatory Remedial Action Goals Results Action
Requirement Objectives

Attained?

Grouno!water/Rwer Altain '.nd'V'd.ual All the groundwater and river RAGs have

Protection — nonradionuclide groundwater - Yes

. . . - been attained.
Nonradionuclides [and river cleanup requirements.

2 “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 pg/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).

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

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999), based 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 potential
concern and other constituents. Screening levels were not exceeded, with the exception of
antimony, boron, 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
antimony, manganese, and vanadium are below site background levels, and boron concentrations
are consistent with those seen elsewhere at the Hanford Site (no established background value is
available for boron). A more complete quantitative ecological risk assessment will be presented
in the baseline risk assessment for the river corridor portion of the Hanford Site and will be used
to support the final closeout decision for this site.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-F-46, 119-F STACK SAMPLING FRENCH DRAIN

STATEMENT OF PROTECTIVENESS

The 100-F-46, 119-F Stack Sampling french drain, site confirmatory sample results demonstrate
that the site achieves the remedial action objectives and remedial action goals (RAGS)
established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/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, 100-1U-6, and 200-CW-3 Operable Units (Remaining Sites ROD)

(EPA 1999). These results show that residual soil concentrations support future land uses that
can be represented (or bounded) by a rural-residential scenario. The results also demonstrate that
residual contaminant concentrations support unrestricted future use of shallow-zone soil (i.e.,
surface to 4.6 m [15 ft]) and that contaminant levels remaining in the soil are protective of
groundwater and the Columbia River. Site contamination did not extend into the deep zone
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999), based 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 potential
concern and other constituents. Screening levels were not exceeded with the exception of
antimony, boron, 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
antimony, manganese, and vanadium are below site background levels, and boron concentrations
are consistent with those seen elsewhere at the Hanford Site (no established background value is
available for boron). A more complete quantitative ecological risk assessment will be presented
in the baseline risk assessment for the river corridor portion of the Hanford Site and will be used
to support the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-F-46 french drain site consisted of a 1.5 to 3 m (5 to 10 ft) long, vertically buried,
gravel-filled pipe approximately 1 m (3 ft) in diameter. The upper portion of this pipe extended
a few inches above grade (GE 1962, 1965). Also included in this site is the 5 cm (2-in.) cast-iron
pipeline that drained condensate from the 119-F Stack Sampling Building to the 100-F-46 french
drain.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 1
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The 100-F-46 french drain (Figure 1) was located near the 105-F Reactor in the

100-FR-1 Operable Unit of the Hanford Site between the inlet and exhaust air ducts/tunnels
associated with the 117-F Filter Building (132-F-5 waste site). The location is about 50 m (164
ft) northwest of the west wall of the 105-F Reactor interim safe storage structure at Washington
State Plane coordinates E 580378.9, N 147617.4 (Figure 2). The influent end of the pipeline was
located at coordinates E 580382.2, N 147614.2. Figure 3 is the french drain and pipeline
location map.

The 100-F-46 french drain was associated with the 116-F Reactor Stack (132-F-4 waste site) and
119-F Stack Sampling Building. The reactor stack (132-F-4 waste site) exhaust gases were
sampled by pulling moist stack off gases through a steam-heated pipe to the 119-F Stack
Sampling Building where the gas stream was sampled. This building was a small structure on a
concrete pad on the north side of the reactor stack (UNI 1985) (Figures 4 through 6). The
condensate then drained via a 5 cm (2-in.) cast-iron pipeline into the 100-F-46 french drain.

In 1983, the 117-F Filter Building (132-F-5 waste site) and associated air tunnels were
decontaminated and removed to approximately 1 m (3-ft) below grade. The remainder of the site
structures were characterized, decontaminated, demolished in situ, and backfilled to grade (UNI
1983a). The 135-F-5 site was determined to meet remedial action objectives using Allowable
Residual Contamination Level methodology (UNI 1983b) and reclassified to No Action (BHI
2003). The 100-F-46 french drain and condensate pipeline were likely removed in 1983 since
they were located between the 117-F Filter Building (132-F-5 waste site) air tunnels. The french
drain is clearly visible in a photograph during the demolition of 117-F (Figure 7). The features
(concrete posts and lid) of the french drain are not visible in the post-demolition photograph of
the same area (Figure 8). Additional site photographs are included in Appendix A.

CONFIRMATORY SAMPLING ACTIVITIES

Confirmatory sampling of the 100-F-46 site was performed on November 29, 2007, in
accordance with Work Instruction for Confirmatory Sampling of the 100-F-46 French Drain
(WCH 2007b), to determine whether the french drain and condensate pipe still existed and to
collect data to determine if the RAGs had been met. 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. The following subsections provide additional discussion
of the information used to develop the confirmatory sampling design. The results of
confirmatory sampling are also summarized to support the No Action decision for the site.

Nonintrusive Investigation Results

A formal site visit was not conducted at the 100-F-46 french drain site. Global positioning
system (GPS) coordinates of the french drain site were available, and current field conditions
were already known. In addition, the french drain was not visible in a photograph taken in 1993,
nor was it located during a field walkdown in 2005. A geophysical survey was not performed at
the 100-F-46 french drain site since the location was identified by Washington State Plane
coordinates E 580378.9, N 147617.4.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 2
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Figure 1. 100-F-46 Site Location Map.
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Figure 2. 100-F-46 French Drain Test Pit Location.
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Figure 3. French Drain and Pipeline Location Map.
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Figure 4. Aerial Photograph Showing the 119-F Stack Sampling
Building Adjacent to Stack (July 12, 1965).
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Figure 5. Closeup View of the 119-F Stack Sampling Building
(August 12, 1960).

=

Figure 6. Aerial Photograph After the 119-F Stack Sampling
Building Removed.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 6



Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Figure 7. Closeup View of the 119-F Building Pad and French Drain
(Surrounded by Concrete Posts) (July 25, 1983).

4 B.ri‘?

Figure 8. The 119-F Building Pad Following Demolition of the
117-F Building and Reactor Stack (September 23, 1983).
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Contaminants of Potential Concern

Contaminants of potential concern (COPCs) for the 100-F-46 waste site were developed from
information contained in the Waste Information Data System (WIDS) report (WCH 2007b). Past
processes pulled exhaust gases from the 116-F Reactor Stack (132-F-4 waste site) through the
119-F Stack Sampling Building where they were sampled. Residual condensate then drained
through the cast iron pipeline to the 100-F-46 french drain. The COPCs are tritium, carbon-14,
strontium-90, cobalt-60, cesium-137, europium-152, and plutonium-239/240. Based on further
evaluation of contaminants potentially discharged to the 100-F-46 french drain, europium-154,
europium-155, the expanded list of inductively coupled plasma metals, mercury, hexavalent
chromium, polychlorinated biphenyls, polycyclic aromatic hydrocarbons, (PAHSs), and total
petroleum hydrocarbons (TPH) were added as COPCs.

Confirmatory Sampling

Confirmatory sampling activities at 100-F-46 site were performed on November 29, 2007,
(Figures 9 through 11) with details recorded in the field logbook (WCH 2007a). Miscellaneous
concrete and pipe debris were encountered during excavation; however, no traces of the
100-F-46 french drain or associated condensate pipe were found. The location of the former
french drain is well established, and this location is known to be between the intake and exhaust
ducts for the 117-F Filter Building (Figure 2). Excavation at the established location of the
former french drain located the exhaust ducts (Figure 12), confirming that excavation was
performed at the correct location. It is reasonable to conclude that the 100-F-46 french drain was
removed during previous decommissioning and demolition activities in the area. Confirmatory
samples of material from the bottom of the excavation at 4.6 m (15 ft) were collected from the
bucket of the excavator.

Radiological field screening was conducted during the confirmatory sampling activities at the
100-F-46 french drain. Field screening was used to guide the excavation to quickly assess the
presence and level of contamination. Field screening at the site included using hand-held sodium
iodide (Nal) detectors. No radiation was detected above background levels.

Confirmatory Sampling Design

The confirmatory sampling design for the 100-F-46 french drain was developed per the 100 Area
Remedial Action Sampling and Analysis Plan (DOE-RL 2005a). The site consisted ofa 1 m (3
ft) diameter french drain and an associated 5 cm (2-in.) cast-iron condensate line that went from
the 119-F Sampling Stack Building to the 100-F-46 french drain. The primary objective of
sampling was to determine if constituents associated with the former 100-F-46 french drain
present an adverse risk to human health or the environment and to evaluate if the site meets the
remedial action goals specified in the Remaining Sites ROD (EPA 1999).

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 8
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Figure 9. 100-F-46 Waste Site Prior to Excavation.

Figure 10. Excavation of the 100-F-46 Waste Site.
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Figure 11. Confirmatory Sampling Activity at the 100-F-46 Excavation.

Figure 12. Intake and Exhaust Ducts to the 119-F Stack Filter
Building During the 100-F-46 Excavation.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 10
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Confirmatory Sampling Results

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

Comparisons of the confirmatory sampling data results for analytes with the shallow zone RAGs
are summarized in Table 1. Contaminants of potential concern that were not detected by
laboratory analysis are excluded from consideration. 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 COPCs.
Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were detected in samples
collected at the site, but are not considered within the following table, as these isotopes are not
related to the operational history of the site and were detected below background levels (based
on an assumption of secular equilibrium, the background activities for radium-228 and
thorium-228 are equal to the statistical background activity of 1.32 pCi/g for thorium-232
provided in DOE-RL [1996]).

Table 2 summarizes samples collected, total depth, and required list of COPCs to be analyzed.
Isotopic-Plutonium analysis was inadvertently requested in addition to gross alpha analysis.
Data results from the Isotopic-Plutonium analysis were less than detectable and are included in
Appendix B Data Tables.

DATA EVALUATION

Evaluation of the test pit data results listed in Table 1 indicates that all COPCs meet the direct
exposure RAGS. One contaminant (tritium) exceeded the soil lookup value for groundwater and
river protection. Analysis of the primary sample resulted in a tritium concentration of 33.8
pCi/g. Tritium was not detected in the duplicate sample. RESidual RADioactivity (RESRAD)
modeling (ANL 2005) was used to predict maximum dose rate, excess lifetime cancer risk, and
impact on groundwater and the river from residual tritium concentrations (DOE-RL 2005). A
maximum radionuclide dose of 0.30 mrem/yr was predicted to occur in the present year (2008)
corresponding to a carcinogenic risk of 1.22 x 10°. Both dose and risk are predicted to decline
over time due to radioactive decay. The RESRAD calculations are provided in Appendix C.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 11
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Table 1. Comparison of Maximum Contaminant Concentrations to Action Levels for the
100-F-46 French Drain Test Pit Confirmatory Sampling Event. (2 Pages)

. Generic Site Lookup Values® (pCi/g) Does the Does the

COCSCOPCs M;’ég&‘:m Sgallow Groundwater River M%LTIL"[”‘ Result Pass

60 | Lo | e | T | B | S0

Value Value Value RAGs? oceing:

Tritium 338 510 15.8 106.8 Yes Yes®
. Remedial Action Goals? (mg/kg) Does the Does the

COCSCOPCs Mg’éLnJI‘:m o Soil Cleanup | Soil Cleanup Mg}:sTllf[m Result Pass

(mg/kg) Exp;gzztre Grlt_)i\;le(;\fv%rter L(;;/it\ellefror Exceed |\|} E(? TA[?)

Protection Protection RAGS? oceing:
Antimony 1.20 (<BG) 32 5¢ 5¢ No --
Arsenic 1.9 (<BG) 20 20 20 No --
Barium 57.7 (<BG) 5,600 132° 224 No --
Beryllium 0.51 (<BG) 10.4° 1.51° 1.51° No -
Boron® 3.9 16,000 320 -f No -
Chromium (total) 8.5 (<BG) 80,000 18.5° 18.5° No -
Cobalt 5.2 (<BG) 1,600 32 - No -
Copper 12.0 (<BG) 2,960 59.2 22.0° No -
Fexavalert 0.28 2.1¢ 48 2 No -
Lead 5.5 (<BG) 353 10.2° 10.2° No --
Manganese 245 (<BG) 11,200 512° 512° No -
Molybdenum® 0.86 400 8 - No -
Nickel 9.0 (<BG) 1,600 19.1° 274 No --
Silver 0.38 (<BG) 400 8 0.73° No -
Vanadium 34.2 (<BG) 560 85.1¢ - No -
Zinc 30.6 (<BG) 24,000 480 67.8° No --
Aroclor-1260 0.0048 0.5 0.017° 0.017° No --
Benzo(a)anthracene 0.0039 1.37" 0.015° 0.015° No --
Benzo(a)pyrene 0.0029 0.137" 0.015° 0.015° No --
Benzo(b)fluoranthene 0.003 1.37" 0.015° 0.015° No --

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 12
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Table 1. Comparison of Maximum Contaminant Concentrations to Action Levels for the
100-F-46 French Drain Test Pit Confirmatory Sampling Event. (2 Pages)

Remedial Action Goals? (mg/kg) Does the
Maxi - : Maxi Does the
aximum Soil Cleanup | Soil Cleanup | ™MaXImum | o o 1t Pass
COCs/COPCs Result Direct Level for Level for Result RESRAD
(Mg/kg) | Exposure | Groundwater River Exceed Modeling?
Protection Protection RAGs?
Benzo(k)fluoranthene 0.0076 1.37" 0.015° 0.015° No -
Benzo(ghi)perylene 0.0042 2400 48 192 No --
Indeno(1,2,3- 001 1.37 0.339 0.33¢ No -
cd)pyrene

a

Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area

(DOE-RL 2005b) or calculated per WAC-173-340-720, WAC-173-340-730, and WAC-173-340-740, Method B, 1996,

unless otherwise noted.

o

limitation of 15 mrem/yr or RAGs for groundwater and river protection to be exceeded.

o

DOE-RL 2005b).

a

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

- @

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]).

> «a

Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2)) (1996).
Cleanup level calculated with updated toxicity values using the appropriate formulas from WAC 173-340-740 (Ecology

1996). Updated toxicity values are available from the EPA Integrated Risk Information System (IRIS) at
< http://www.epa.gov/iris > or from the Risk Assessment Information System database of the Oak Ridge National
Laboratory (ORNL) on the Internet at < http://risk.Isd.ornl.gov >.

- = not applicable
BG = background

RAG

= remedial action goal

Site-specific RESRAD evaluation determined that the mass of contamination was insufficient to cause the direct exposure
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996 and

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[) (1996) and an

RESRAD = RESidual RADioactivity (dose assessment model)

COC = contaminant of concern WAC = Washington Administrative Code
COPC = contaminant of potential concern
Table 2. 100-F-46 Sample Summary.
Sample . HEIS Coordinate .
Location Sample Media Number L ocations Depth Sample Analysis
Soil 116355 GEA, §-14, H-3, isotopic
plutonium, gross alpha,
Testet Duplicate soil J16356 '; 51,;1(7)2%3 am Erlf:srssuk;;txaﬁelfal:\)’;g?s,
P chromium, PCBs, PAH,
TPH
Equipment Associated
bl with J16355 116357 NA NA ICP metals®, mercury
and J16356
# See also field logbook EL-1601-2, pp. 2-3 (WCH 2007a).
GEA = gamma energy analysis PAH = polycyclic aromatic hydrocarbon
HEIS = Hanford Environmental Information System  PCB = polychlorinated biphenyl
ICP = inductively coupled plasma TPH = total petroleum hydrocarbon
NA = not applicable

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain
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The vadose zone beneath the 100-F-46 excavation is approximately 12.4 m (40.7 ft) thick. The
RESRAD model predicted that tritium from the 100-F-46 french drain site will reach
groundwater (or the river) within the 1,000 years of the evaluation at a peak activity of

4,900 pCi/L, which is below the maximum contaminant level of 20,000 pCi/L. Therefore,
residual activities of tritium are protective of groundwater. The only pathway for contamination
to reach the Columbia River is via groundwater migration, so this contaminant activity is also
protective of the river.

Assessment of the risk requirements for the 100-F-46 french drain site 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 10”. These risk values were conservatively calculated for the
entire 100-F-46 french drain site using the highest values. Risk values were not calculated for
constituents that were not detected or were detected at concentrations below Hanford Site or
Washington State background values. The calculations indicated that all individual hazard
quotients for noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for
the 100-F-46 waste site is 3.6 x 10°. All individual cumulative carcinogenic risk values are less
than 1 x 10°. The cumulative carcinogenic risk value is 2.8 x 10”. Therefore, nonradionuclide
risk requirements are met.

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 quality requirements specified by the
project objectives and performance specifications. The DQA for the 100-F-46 french drain site
established that the data are of the right type, quality, and quantity to support site verification
decisions within specified error tolerances. All analytical data were found to be acceptable for
decision-making purposes. The evaluation verified that the sample design was sufficient for the
purpose of clean site verification. The detailed DQA is presented in Appendix D.

SUMMARY FOR NO ACTION DECISION

The 100-F-46 french drain site has been confirmed to have been previously removed.
Confirmatory sampling demonstrates that residual contamination meets the cleanup criteria
specified in the Remaining Sites ROD (EPA 1999) and the RDR/RAWP (DOE-RL 2005b).
Accordingly, a No Action reclassification is supported for the 100-F-46 french drain site. The
site does not have a deep zone or residual contaminant concentrations that would require any
institutional controls.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain 14
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APPENDIX A

100-F-46 SITE PHOTOGRAPHS
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View of the 119-F-Stack Sample Building Site. Only the Concrete
Pad Remains. Photograph from 1983.

T99-Stack
SawnplESEding
(Only Pad Remai'rz_s)_

-

View of the 119-F-Stack Sample BU|Id|ng Site With the
Concrete Pad Removed. Photograph from 1993.
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Prior to Excavation of the 100-F-46 French Drain Location.

100-F-46
Prior to starting excavation

Radiological and Industrial Hygiene Field Screening in Progress
at the 100-F-46 French Drain Location.

100-F-46

Screening stock pile for radiological contamination
and volatile organic compounds. Note shallow
excavation depth — approximately 6 inches per lift.
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Another View of the 100-F-46 French Drain Excavation.

Radiological and Industrial Hygiene Technicians Continue Field Screening
of Material Removed from the 100-F-46 French Drain Excavation.

p—

Radiological and IH screening of |
material in excavator bucket

— =
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Intake and Exhaust Ducts to 117-F Stack Filter Building Encountered
During Excavation of the 100-F-46 French Drain Location.

100-F-46
Intake and exhaust ducts to 117-F Stack Filter
| building on either side of location where french
{ drain was expected but not found. Excavation ' -
| is approximately 5 m deep in center. 1 Y T Ny T

Soil Sample Collection from the Excavator Bucket from the 100-F-46
French Drain Excavation.

e

100-F-46
Collecting sample material
from excavator bucket.
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APPENDIX B

100-F-46 CONFIRMATORY DATA TABLES
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Table B-1. 100-F-46 Radionuclide Data Results.

Sample HEIS | Sample | Americium-241 (GEA) Carbon-14 Cesium-137 Cobalt-60 FEuropium-152
Location | Number Date pCi/g | Q | MDA pCilg [ Q | MDA | pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | Q [ MDA
Test Pit 1 J16355 | 11/29/07| 0147 | U | 0.147 0136 | U | 3400 | 0020 | U | 0020 | 0.021 | U | 0021 | 0059 | U | 0.059
Duplicate J16356 | 11/29/07] 0344 | U | 0344 1000 | U | 3250 | 0035 | U | 0035 | 0039 | U | 0039 | 0.095 | U | 0.095

Sample HEIS Sample Europium-154 Europium-155 Plutonium-238 Plutonium-239/240 Potassium-40
Location | Number | Date pCi’g | Q| MDA [ pCilg [Q | MDA | pCilg | Q | MDA | pCi/g | Q | MDA | pCi/g | Q | MDA
Test Pit 1 J16355 | 11/29/07) 0.071 | U | 0.071 0.075 | U | 0.075 0.0 U | 0291 [ 0.030 [ U | 0.232 | 15.700 0.191
Duplicate J16356 | 11/29/07] 0.139 | U [ 0.139 0110 [ U | 0.110 0.1 U | 0274 [ 0036 [ U | 0274 | 14.600 0.494

Sample HEIS Sample Radium-226 Radium-228 Thorium-228 GEA | Thorium-232 GEA Tritium
Location | Number | Date pCilg | Q| MDA | pCilg | Q | MDA [ pCilg | Q | MDA | pCi/g | Q | MDA | pCi/g | Q [ MDA
Test Pit 1 J16355 | 11/29/07] 0.526 0.040 0.678 0.087 | 0.660 0.030 [ 0.678 0.087 | 33.800 7.510
Duplicate J16356 | 11/29/07| 0.491 0.081 0.886 0.152 | 0.826 0.077 | 0.886 0.152 | 0.058 | U | 7.520

Sample HEIS Sample Uranium-235 GEA Uranium-238 GEA Gross alpha Gross beta
Location | Number | Date pCi’g | Q| MDA [ pCilg [ Q | MDA | pCi/g | Q | MDA | pCi/g | QO [ MDA
Test Pit 1 J16355 | 11/29/07] 0.11 U 0.11 2.4 U | 238 9.6 8.00 20.9 5.33
Duplicate J16356 | 11/29/07] 017 | U 0.17 4.9 U | 486 15.7 8.39 17.4 5.61

urel@ youaid Bujdwes 3oels 4-6TT ‘9p-4-00T 8y} 10} 9fxORd UOIRIILIBA SANS Bulurewsy

1-9

Acronyms and notes apply to all of the tables in this appendix.
Note: Data qualified with B, C. and/or J are considered acceptable values.

B = blank contamination (organic compounds) GEA = Gamma Energy Analysis

C = blank contamination (inorganic compounds) HEIS = Hanford Environmental Information System
D =diluted MDA = Minimum Detectable Activity

| = interference during analysis PQL = Practical Quantitation Limit

J = estimate value TPH = Total Petroleum Hydrocarbons

ND = not detected QUAL = qualifier

U = undetected

T20-8002 LLLIOS UONEIIISSE|28Y a)IS 1S/ 0} JUSLUYIENY
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Table B-2. 100-F-46 Inorganic Data Results.

ures@ youald Bujdwes %oels 4-6TT ‘9y-4-00T aY} 10} 9BEsORd UONEIIIBA SIS Bulurewsy

Sample HEIS Sample Aluminum Antimony Arsenic Barium Beryllium
Location Number Date mg'kg | Q POL mg/kg | Q PQL mgkg | Q| PQL mgkg | @ | POL mg'kg | Q PQL
Test Pit | JI6355 11/29/07) 5420 11.2 1.20 0.84 1.6 1.4 52.6 C 0.28 0.51 0.14
Duplicate J16356 11/29/07] 5820 11.4 0.86 U 0.86 1.9 1.4 S7.7 C 0.29 0,51 0.14
Equip Blank | J16357 117,29/07] 45 7 0.28 8] 0.28 0.5 L 0.5 1.4 C 0.09 0,05 U 0.05
Sample HEIS Sample Boron Cadmium Caleium Chromium Hexavalent Chromium
Location Number Date mg'kg | Q POL mg'kg | Q POL mg'kg | Q PQL mg'kg | O POL mgikg | Q POL
Test Pit 1 JI6355 112907 3.5 1.4 0.14 U 0.14 6240 [ 11.2 7.7 01.56 .2 4] 0.21]
Duplicate JI6356 11:2907] 3.9 1.4 0.14 U 0.14 6530 C 11.4 8.5 0.57 0.28 0.2]
Equip Blank | J16537 11/29/07] 0.5 u 0.5 0.05 8] 0.05 23.6 C B 0.2 0.18
Sample HEIS Sample Cobalt Caopper Iron Lead Magnesium
Location Numbher Date mg'kg | Q POL mz'kg | O POL mg'kg | Q@ | POL mgke | 3 | POL mg'ke | Q POL
Test Pit | JI6355 11:29/07] 4.9 0.56 11.7 0.56 13000 | C 12.6 e C 0.84 3810 [o 7
Duplicate JI6356 11/2907] 5.2 0.57 12.0 0.57 15200 | C 12.9 sl C 0.86 4130 C 7.1
Equip Blank | 16357 1129/07) 0.2 0.18 0.3 0.18 93 C 4.1 0.5 C 028 9 C 2.3
Sample HEIS Sample Manganese Metcury Molybdenum Nickel Potagsium
Location Number Date mg/k Q POL mg/k: Q POL mg'kg | Q POL mg'kg | Q POL mgkg | Q FOL
Test Pit |1 JI6335 1129407 221 0.11 0.01 U 0.01 0.84 L 0.84 8.7 0.56 844 11.2
Duplicate JI6356 11/29/07] 245 0.11 0.01 U 0.01 0.86 0.86 0.0 0.57 907 11.4
Equip Blank | JI16357 11/29:07 4 0.04 0.01 U 0.01 0.28 U 0.28 0.2 U 0.18 23 17
Sample HEIS Sample Selenium Silicon Silver Sodium Vanadium
Lovition Numbher Daie mg/kg | Q POL mgikg | Q PQL mg'kg | Q POL mg'kg | Q POL mgike | Q POL
Test Pit | JI6355 112907 1.7 8] 1.7 2470 112 0.28 U 0.2§ 211 C 3.6 30.0 0.39
Duplicate JI6356 112907 1.7 8] 1.7 1750 11.4 0.38 0.29 203 C L) 34.2 0.40
Equip Blank | J16337 11/20/07] 0.6 L 0.6 64 3.7 0.09 L 0.09 13 & 1.8 0.2 0.13
Sample HEIS Sample Zing TPH
Location | Number Date mg'kg | Q| POL | mgkg | Q| PQL
Test Pit | JI6355 11/29/07]  28.4 1.70 142.0 | U] 142.00
Duplicate JI6356 1172907 30.6 1.70 141.0 | U] 141.00
Equip Blank | J16357 11/2907 1.9 0.35

¢4
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Table B-3. 100-F-46 Inorganic Data Results.

J16355 J16356
Constituenis Test Pit 1 Duplicate of J16355
Sample Date 11/29/07 | Sample Date 11/29/07
pe/ke [ Q [ POL | pe/kg [ Q | POL
Polychlorinated Biphenyls
Aroclor-1016 14 uU 14 14 U 14
Aroclor-1221 14 L 14 14 L 14
Aroclor-1232 14 U 14 14 U 14
Aroclor-1242 14 U 14 14 U 14
Aroclor-1248 14 u 14 14 U 14
Aroclor-1254 14 uU 14 14 U 14
Aroclor-1260 14 L 14 4.8 J 14
Polyaromatic Hydrocarbons
Acenaphthene 356 8] 356 355 9] 355
Acenaphthylene 35.6 18 35.6 35.5 8] 35.5
Anthracene 35 | U 3.56 3.55 U 3.55
Benzo(a)anthracene 33 I 3.56 3.9 3355
Benzo(a)pyrene 2.9 ] 3.56 1.5 J 3.55
Benzo(b)fluoranthene 3 J 3.56 1.3 J 3.55
Benzo(ghi)pervlene 3.56 8] 3.56 42 3.55
Benzo(k){luoranthene 1.6 J 3.56 7.6 3.55
Chrysene 35 | U 3.56 3.55 U 3.55
Dibenz[a hlanthracene 3.56 8] 3.56 3.55 8] 3.55

Fluoranthene

3.56 U 3.56

3.55 U 3.55

Fluorene

3.56 U 3.56

3.55 8 355

Indeno(1,2,3-cd)pyrene

10 3.56

3.55 9] 3.55

Naphthalene

35.6 U 35.6

355 U 35.5

Phenanthrene

3.56 8 3.56

3.55 U 355

Pyrene

3.56 U 3.56

3.55 U 3.55

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain
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APPENDIX C

100-F-46 CALCULATION BRIEFS
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APPENDIX C

CALCULATION BRIEFS

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

100-F-46 Hazard Quotient and Carcinogenic Risk Calculations, Calculation
No. 0100F-CA-V0347, Rev. 0.

100-F-46 French Drain Soils Confirmatory Sampling RESRAD Calculation Brief,
Calculation No. 0100F-CA-V0346, Rev. 0.

DISCLAIMER FOR CALCULATIONS

The calculation that is provided in this appendix has been generated to document compliance
with established cleanup levels. This calculation should be used in conjunction with other
relevant documents in the administrative record.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-F-Field Remediation Job No. 14655
Area: 100-F
Discipline:  Environmental *Calculation No:  0100F-CA-V0347

Subject:  100-F-46 Hazard Quotient and Carcinogenic Risk Calculatons

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 Preliminary | Superseded |~ Voided [

0 4 C.R. Martinez L. D, Habel A/ A J. M. Capron 03/19/08

ot 7
e | 7 /YA LA G
\\ s 77

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originator: | C. R. Martinez Date: 3/19/08 Calc. No.: | 0100F-CA-V0347 Rev.: 0
Project: | 100-F Field Remediation Job No: 14655 Checked: | L. D. Habel £+1 Date: | 3/19/08
Subject: | 100-F-46 Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 1 of 3
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess
4 cancer) risk values for the 100-F-46 french drain site remedial action. In accordance with the remedial
5  action goals (RAGs) in the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL
6  2005), the following criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens
10 3) An excess cancer risk of <1 x 10 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
12
13 GIVEN/REFERENCES:
14
15 1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
16 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
17 Washington.
18
19 2) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
20
21 3) WCH, 2008, Remaining Sites Verification Package for 100-F-46, 119-F Stack Sampling French
22 Drain, Attachment to Waste Site Reclassification Form 2008-021, March 2008, Washington Closure
23 Hanford, Richland, Washington.
24
25
26  SOLUTION:
27
28 1) Calculate an HQ for each noncarcinogenic constituent detected above background and compare it to
29 the individual HQ of <1.0 (DOE-RL 2005).
30
31 2) Sum the HQs and compare to the cumulative HQ criterion of <1.0.
32
33 3) Calculate an excess cancer risk value for each carcinogenic constituent detected above background
34 and compare it to the individual excess cancer risk criterion of <1 x 10 (DOE-RL 2005).
35
36 4) Sum the excess cancer risk values and compare to the cumulative cancer risk criterion of <1 x 107,
37
38
39
40
41
42
43
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‘Washington Closure Hanford CALCULATION SHEET
Originator: | C. R. Martinez Date: 3/19/08 Calc. No.: | 0100F-CA-V0347 Rev.: 0
Project: | 100-F Field Remediation Job No: 14655 Checked: | L. D. Habel §2 Date: | 3/19/08
Subject: | 100-F-46 Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 3
1 METHODOLOGY:
2
3 HQ and carcinogenic risk calculations were calculated for the entire 100-T-46 french drain site using tt
4 higher value for each analyte from the primary and duplicate samples. Boron, hexavalent chromlum,
5 molybdenum, Aroclor-1260, and a number of semivolatile organic compounds required the HQ and risk
6  calculations because these COPCs were detected and a Washington State or Hanford Site background
7 value either is not available, or is not applicable. All other site nonradionuclide COPCs were not
8  detected or were quantified below background levels. An example of the HQ and risk calculations is
9  presented below:
10
11 1) For example, the maximum result for molybdenum (0.86 mg/kg), divided by the noncarcinogenic
12 RAG value of 400 mg/kg (calculated in accordance with the noncarcinogenic toxic effects WAC
13 173-340-740[3]), is 2.2 X 1073, Comparing this value, and all other individual values, to the
14 requirement of <1.0, this criterion is met.
15
16 2) After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained
17 by summing the individual values. (To avoid errors due to intermediate rounding, the individual HQ
18 values prior to rounding are used for this calculation.) The sum of the HQ values is 3.6 x 107°.
19 Comparing this values to the requirement of <1.0, this criterion is met.
20
21 3) To calculate the excess cancer risk, the mammum statistical value is divided by the carcinogenic
22 RAG value, then, multiplied by 1 x 10°°. For example, the maximum value for hexavalent chromium
23 1s 0.28 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 1.3 x 107, Comparing this value
24 to the requirement of <1 x 10, this criterion is met.
25
26 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
27 risk is obtained by summing the individual values. The sum of the excess cancer risk values is
28 2.8x107. Comparing this value to the requirement of <1 x 107, this criterion is met.
29
30
31  RESULTS:
32
33 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
34 2) List the cumulative noncarcinogenic HQ >1.0: None
35 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°: None
36 4) List the cumulative excess cancer risk for carcinogens >1 x 10”°: None.
37
38  Table 1 shows the results of the calculation.
39
40
41
42
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | C. R. Martinez Date: 3/19/08 Calc. No.: | 0100F-CA-V0347 Rev.: 0
Project: | 100-F Field Remediation Job No: 14655 Checked: | L. D. Habel ;4 Date: | 3/19/08
Subject: | 100-F-46 Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3 of 3
1 Table 1. Hazard Quotient and Excess Cancer Risk Results for the
2 100-F-46 French Drain Site.
3 Maximum Noncarcinogen " d Carcinogen Carci
Contaminants of Potential Concern RAG® azz.ir RAG® arc1.nogen
4 (me/k Quotient Risk
8 i
6 Boron
7 Chromium, hexavalent® 2.1 1.3E-07
8 M lybd
9 |Benzo(a)anthracene 0.0039 — - 0.137 2.8E-08
10 Benzo(a)pyrene 0.0029 -- -- 0.137 2.1E-08
11 Benzo(b)fluoranthene 0.003 - - 0.137 2.2E-08
Benzo(k)fluoranthene 0.0076 -- - 0.137 5.5E-08
12 Benzo(ghi)perylene 0.0042 2,400 1.8E-06 - -
13 1.37 7.3E-09
14
15 «,
16 umulative Hazard Quotient: 3.6E-03
17 Cumulative Excess Cancer Risk: | 2.8E-07
18 Notes:

19 RAG = remedial action goal

-- = not applicable

* = From Table 1, WCH 2008

21 ® = Value obtained from Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996, unless otherwise noted.
22 ¢ = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.

29  CONCLUSION:

31 This calculation demonstrates that the 100-F-46 french drain site meets the requirements for the hazard
32 quotients and carcinogenic (excess cancer) risk as identified in the RDR/RAWP (DOE-RL 2005).
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Attachment to Waste Site Reclassification Form 2008-021

CALCULATION COVER SHEET

R

ev.0

Acrobat 8.0

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

Discipline: Environmental *Calculation No:  0100F-CA-V0346

Subject: 100-F-46 French Drain Soils Confirmatory Sampling RESRAD Calc Brief

Computer Program:

RESRAD

Program No:

Version 6.4

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

Cover : ‘pg ’

Preliminary []

Superseded []

Voided []

0 Summary -4 pg |
Attm. 1 - 1pg | " o )
Attm. 2 - 18 pg o yiBNT [ AT el Y N
Attm. 3 - 21 pg ,QZ'%J, %Q ! '\f\%@miﬁz R \\@ j,w}}j/ \ /) %ﬁ’z‘ﬁ <
Attm. 4 - 10 pg
Total — 55 pages S. W. Clark H. M. Sulloway N/A J. D. Fancher

SUMMARY OF REVISION

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

*Obtain Calc. No. from Document Control and Form from Intranet
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark /%, /< Date: |3/ /3£ Calc. No.: | 0100F-CA-V034§, | Rev.: ; 04
Project: | 100-F Field Remediation JobNo: | 14655 | Checked: | H. M. Sulloway g"f}ity Date: | LIh [N
Subject: | 100-F-46 French Drain Confirmatory Sampling RESRAD Calculation Brief i SheetNo. 1 &f 4
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 soil analyses at the 100-F-46
5  French Drain soils confirmatory sampling site.
6
7  GIVEN/REFERENCES:
8
9 1) Confirmatory sampling data from Remaining Sites Verification Package for the 100-F-46,
10 119-F Stack Sampling French Drain, (100-F-46 RSVP) attachment to Waste Site
11 Reclassification Form (WSFR) 2008-021, Washington Closure Hanford, Richland,
12 Washington.
13 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
14 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
15 Washington.
16  3) For the purpose of these RESRAD calculations, the only radioactive contaminant of concern
17 (COC) established in the 100-F-46 RSVP is tritium.
18  4) The nonradionuclide COCs are discussed in the 100-F-46 RSVP. All nonradionuclide
19 remedial action goals (RAGs) are met for direct exposure and protection of groundwater and
20 the river.
21 5) RESidual RADioactivity (RESRAD) computer code, version 6.4, to calculate compliance
22 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
23 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
24 6) Sample design from the Work Instruction for Confirmatory Sampling of the 100-F-46 French
25 Drain, Work Instruction No. 0100F-WI-G0044, Rev. 0, Washington Closure Hanford,
26 Richland, Washington.
27 7) Groundwater elevation from Hanford Groundwater Monitoring for Fiscal Year 2006,
28 PNNL-16346, Pacific Northwest National Laboratory, Richland, Washington.
29
30  SOLUTION:
31 -
32 1) Asingle RESRAD run was performed for the 100-F-46 French Drain soils confirmatory
33 sampling analysis. Table 1 shows the elevations (NAVD88) and thickness of each soil
34 horizon. Attachment 1 shows representative dimensions of soil horizons and contaminant
35 pathways considered for dose, risk, and groundwater protection. Input factors for each run
36 are shown in the "Summary" section of the RESRAD "Mixture Sums and Single
37 Radionuclide Guidelines" printouts in the Attachments to this Calculation Summary. For the
38 purposes of this RESRAD evaluation, an area of 100 m? (1,076 ft*) was conveniently
39 selected for the waste site, although the WIDS description for the 100-F-46 site states that the
40 french drain was only 0.91 m (3 ft) in diameter.
41
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark ./ \/% Date: |27/ &g Calc. No.: | 0100F-CA-V0346, , [ Rev. , 0
Project: | 100-F Field Remediation JobNo: ¥ 14655 | Checked: | H. M. Sullowaygd (i Date: | S[0/p%
Subject: | 100-F-46 French Drain Confirmatory Sampling RESRAD Calculation Brief ) SheetNo. 2 bf 4

Table 1. Waste Site Dimensions for RESRAD Modeling

Parameter l Units I OB/BCL
Contaminated Zone Dimensions
Cover Depth m 0
Area of Contaminated Zone (CZ) m® 100
Length Parallel to Aquifer Flow m 10
Elevations of Vadose Zone Horizons
Elevation: Surface m 126.4
Elevation: Groundwater m 114.0
Thickness: Contaminated Zone m 12.4
Thickness: Unsaturated Zone m 0
1
2 2) The year where the peak dose (or concentration) occurs from each individual radionuclide
3 COC and layer was determined by a preliminary run. This year was then added for all
4 horizons for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
5 inhalation and external radiation), the peak year occurred at year zero (year 2008) for the
6 only COC (tritium). For the water pathways (i.e. drinking water and food ingestion) the peak
7 year for tritium is also at year zero (year 2008).
8
9
10 METHODOLOGY:
11
12 1) Runs of RESRAD version 6.4 were completed for the 100-F-46 French Drain soils
13 confirmatory sampling analysis in Table 2. RESRAD numerical output reports for dose, risk,
14 and concentration are presented in the Attachments to this calculation summary.
15
Table 2. Maximum Radionuclide Activities from the 100-F-46
French Drain Soils Confirmatory Sampling Analysis
COC | Confirmatory Sampling Soils Analysis
Radionuclide Activity (pCi/g)
Tritium (H-3) | 33.8
16
17
18 RESULTS:
19

20 1) Radionuclide “All Pathways” Dose Rate

21 The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
22 dose rate for the 100-F-46 French Drain soils confirmatory sampling analysis is 0.30 mrem/yr at
23 year zero (2008). '

24
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator: | S. W. Clark e Date:  [3/7/ /@ Calc. No.: | 0100F-CA-V0346  _ Rev.: ;0
Project: | 100-F Field Remediation JobNo: { 14655 | Checked: | H. M. Sullowayy A4, | Date: | 7/ 7 ]6%
Subject: | 100-F-46 French Drain Confirmatory Sampling RESRAD Calculation Brief . Sheet No. 3 Jof 4

Table 3. All Pathways Dose Rate (mrem/yr)
RESRAD Run Vill_iloge Zone “All Pathways™ Dose Contributions in mrem/yr at Each Time Slice (yr)
—— 0 1 2 4 10 30 100 300 1000

Confirmatory All 3.00E-01 | 2.39E-01 | 1.56E-01 | 6.65E-02 | 5.15E-03 | 1.00E-06 | 8.69E-20 | 0 0
Sampling Soil

1
2 2) Radionuclide Excess Lifetime Cancer Risk
3 The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
4 maximum ELCR for the 100-F-46 French Drain soils confirmatory sampling analysis is
5 1.22x10° at year zero (2008).
6
Table 4. Radionuclide Excess Lifetime Cancer Risk
RESRAD Run Vz;;i(())rsiz OZI:)sne . 1 2Excess Caj:cer Risk e;to Each T m;eo Slice (yrl)00 . o
Confirmatory All 1.22E-06 | 1.32E-06 | 8.62E-07 | 3.67E-07 | 2.84E-08 | 5.52E-12 | 4.75E-25 | 0 0
Sampling Soil
7
8 3) Radionuclide Groundwater Protection
9  The radionuclide concentrations in groundwater calculated by the RESRAD model are
10  summarized in Table 5. Tritium is predicted to reach groundwater in the 1,000 years of the
11 RESRAD model evaluation (at a concentration of 4,900 pCi/L, which is below the MCL of
12 20,000 pCi/L). Because tritium is the only COC, calculation of cumulative organ specific dose
13 via the groundwater (and river) pathway was not necessary to determine that the 4 mrem/yr
14 drinking water dose limitation is met. The comparison to drinking water standards (MCL)
15 calculation brief was also not necessary to be performed.
16
Table S. Predicted Groundwater (Well Water/Drinking Water) Concentrations
Rad}o- RESRAD Run Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAQS,
TG 0 1 2 4 10 30 100 300 1000 | PCVL
Tritigm | Confirmatory 0  |4.90E+03 |3.20E+03 | 1.37E+03 | 1.06E+02 | 2.06E-02 | 1.80E-15 0 0 20.000
Sampling Soil ’

RAGs = Remedial action goals from the 100 Area RDR/RAWP

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 100-F-46 French Drain soils confirmatory sampling analysis is 0.30m/yr at
year zero (2008).

o The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the 100-F-46 French Drain soils confirmatory sampling analysis
1.22 x 107 at year zero (2008).
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

Washington Closure Hanford CALCULATION SHEET )
Originator: | S. W. Clark /A Date:  [3./7/ /¢J7Calc. No.: | 0100F-CA-V 0346, Rev. | [0/ o
Project: | 100-F Field Remediation Job No: 14655 Checked: | H. M. Sulloway 1y&, | Date: | G/ h[n%
Subject: | 100-F-46 French Drain Confirmatory Sampling RESRAD Calculation Brief Sheet No. 4 ?’f 4

e The dominant pathway for the RESRAD evaluations dose rate for the 100-F-46 French Drain
soils confirmatory sampling analysis is water ingestion due to tritium.

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

1
2
3
4
5
6 e Tritium is predicted to reach groundwater in the 1,000 years of the RESRAD model
7 evaluation at a concentration of 4,900 pCi/L. which is below the MCL (20,000 pCi/L).
8 Because only one radionuclide is predicted to reach groundwater it was not necessary to
9 perform the calculation of cumulative organ specific dose via the groundwater (and river)
10 pathway to determine that the 4 mrem/yr drinking water dose limitation is met.
11
12
13 ATTACHMENTS:
14
15 1. Graphic showing 100-F-46 Cleanup Verification Model (1 page)

16 2. RESRAD Output: 100-F-46 French Drain Soils Confirmatory Sampling Analysis — Mixture

17 Sums and Single Radionuclide Guidelines (18 pages)

18 3. RESRAD Output: 100-F-46 French Drain Soils Confirmatory Sampling Analysis — Intake
19 Quantities and Health Risk Factors (21 pages)

20 4. RESRAD Output: 100-F-46 French Drain Soils Confirmatory Sampling Analysis —

21 Concentration of Radionuclides, (10 pages)

22
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1RESRAD, Version 6.4

Attachment to Waste Site Reclassification Form 2008-021

ATTACHMENT 2

T« Limit = 180 days

0371072008

13:54 Page

Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary
Summary of Pathway Selections
Contaminated Zone and Total Dose Summary

Total Dose Components

Time
Time
Time
Time
Time
Time
Time
Time
Time
Dose/Source
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- - L = PR

Single Radionuclide Soil Guidelines
Dose Per Nuclide Summed Over ALl Pathways
Soil Concentration Per Nuclide

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain

0.000E+00
1.000E+00
JODODE+0D 4uuivieecnnanananancannanannann
LO00E400 wvvuvnrnrnrannrnnsasansnsanans
.000E+01
.000E+01
.000E+02
.000E+02
LOD0E+03 Lottt e
Ratios Summed Over All Pathways

1

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Rev. 0

Attachment 2
Originator: 5. W. Clark
Chk’d By: H. M. Sulloway ¢/
Calc. No. __0100F-CA-V0346

Sheet No. 1 of 18
Date -3 AN

Rev. No!

C-12



Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 2
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

0 ¥ 3 Current '  Base *  Parameter
Menu ? Parameter *  Case* ? Name
ﬁnnf.}ii.Mﬁhﬂl‘.iiﬁ.nnAnAMAMMMhhﬁﬁﬂ}iﬂﬂ!ﬁiﬁEAMMMAMMMMMMMH&hihMM}ihiﬁaAnAAnnanannnﬁnnnnﬁﬂhﬂnﬁﬂﬂﬁ
A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g) :
A-1 3 H-3 (Source: FGR 12) * 0.000E+00 * 0.000E+00 * DCF1¢ 1)
3 3 3 3

-1 * Dose conversion factors for inhalation, mrem/pCi: : ' !

-1 % H-3 ! 6.400E-08 * 6.400E-08 * DCF2( M)
3 3 3 3

D-1 * Dose conversion factors for ingestion, mrem/pCi: : ' :

D-1 * H-3  6.400E-08 ¥ 6.400E-08 * DCF3( 1)
3 3 3 3

D-34 * Food transfer factors: 3 ' !

D-34 3 H-3 , plant/soil concentration ratio, dimensionless * 4.800E+00 * 4.800E+00 * RTF( 1,1)

D-34 ¥ H-3 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.200E-02 * 1.200E-02 ® RTF¢ 1,2)

D-34 * H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-02 * 1.000E-02 * RTF( 1,3)
3 3 3 3

D-5 * Biocaccumulation factors, fresh water, L/kg: ! i 3

D-5 ! H-3 , fish * 1.000E+00 * 1.000E+00 * BIOFAC( 1,1)
D-5 3 H-3 , crustacea and mollusks * 1.000E+00 * 1.000E+00 * BIOFAC( 1,2)

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

Attachment 2 Sheet No. 2 of 18
Originator: 5. W. Clark Date
Chk'd By: H. M. Sulloway Date

Calc. No. __0100F-CA-V0346 Rev.No. _ 0
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 2

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 3
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Site-Specific Parameter Sumnary
0 3 3 User ' Used by RESRAD ¥ Parameter
Menu * Parameter 3 Input * Default * (If different from user input) ? Name
RARAAAAR nniiﬂﬂhiﬂiﬁﬂﬂﬂﬁuﬂiihﬂnﬁnnnnnuunnnnﬁ.MAMMHMAMMHHMﬁﬁhﬂﬂﬁﬁnnamnnnnamnumnAAMAMMMHMHHHM
RO11 * Area of contaminated zone (m**2) * 1.000E+02 * 1.000E+04 * ¥ AREA
RO11 * Thickness of contaminated zone (m) ¥ 1.240E+01 * 2.000E+00 * --- ' THICKO
RO11 * Length parallel to aquifer flow (m) * 1.000E+01 * 1.000E+02 * - * LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) ¥ 1.500E+01 * 3.000E+01 * --- * BRDL
RO11 * Time since placement of material (yr) * 0.000E+00 * 0.000E+00 * --- Tl
RO11 * Times for calculations (yr) * 1.000E+0D * 1.000E+00 * ==~ PTC2)
RO11 * Times for calculations (yr) * 2.000E+00 * 3.000E+00 * === T3
RO11 * Times for caleculations (yr) * 4.000E+00 * 1.000E+01 * e T4
RO11 * Times for calculations (yr) * 1.000E+01 * 3.000E+01 * .- FTC5)
RO11 * Times for caleculations (yr) * 3.000E+01 * 1.000E+02 °* - FTC6)
RO11 * Times for calculations (yr) * 1.000E+02 ® 3.000E+02 * --- IO
RO11 * Times for caleculations (yr) * 3.000E+02 * 1.000E+03 * === T 8)
RO11 * Times for calculations (yr) ' 1.000E+03 * 0.000E+00 * --- FTC9)
RO11 * Times for calculations (yr) * not used * 0.000E+00 °* - FTO10)
3 3 3 3 H
RO12 * Initial principal radionuclide (pCifg): H-3 * 3.380e+01 * 0.000E+00 °* --- IS5
RD12 * Concentration in groundwater  (pCi/L): H-3 ¥ not used * 0.000E+00 3 --- PUICT)
3 3 3 3 3
RD13 * Cover depth (m) * 0.000E+00 * 0.000E+00 3 .- ! COVERO
RO13 * Density of cover material (g/cm**3) * not used * 1.500E+00 °* .- * DENSCV
RO13 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 3 == ey
RO13 * Density of contaminated zone (g/cm**3) * 1.600E+00 * 1.500E+00 * === * DENSCZ
RD13 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 3 --- 'vez
RO13 * Contaminated zone total porosity * 4.000E-01 * 4.000E-01 ° --- ¥ TPCZ
RO13 * Contaminated zone field capacity * 1.500E-01 * 2.000E-01 °? --- ¥ FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 * --- ! HCez
RO13 * Contaminated zone b parameter * 4.050E+00 * 5.300E+00 3 === * BCZ
RO13 * Average annual wind speed (m/sec) ! 3.400E+00 * 2.000E+00 3 --- ! WIND
RO13 * Humidity in air (g/m**3) * 8.000E+00 * 8.000E+00 °* mew * HUMID
RO13 ¥ Evapotranspiration coefficient ! 9.100E-01 * 5.000E-01 3 --- * EVAPTR
R0O13 * Precipitation (m/yr) * 1.600E-01 * 1.000E+00 * --- ¥ PRECIP
RO13 * Irrigation (m/yr) * 7.600E-01 * 2.000E-01 * --- ‘PRI
RO13 * Irrigation mode * overhead ' overhead °* --- * IDITCH
RO13 * Runoff coefficient * 2.000E-01 * 2.000E-01 * --- * RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+06 * --- ? WAREA
RO13 * 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 * Saturated zone total porosity * 4.000E-01 * 4.000E-01 * === ' TPSZ
RO14 * Saturated zone effective porosity * 2.500E-01 * 2.000E-01 * - ' EPSZ
RO14 * Saturated zone field capacity’ * 1.500E-01 * 2.000E-01 * === ' FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 * 1.000E+02 * === ' HCsZ
RO14 * Saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 * --- * HGWT
RO14 * Saturated zone b parameter ' 4.050E+00 * 5.300E+00 * --- ' BSZ
RO14 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 * --- POVWT
RO14 * Well pump intake depth (m below water table) ' 4.600E+00 * 1.000E+0D1 * --- ! DWIBWT
ROT4 * Model: Mondispersion (MD) or Mass-Balance (MB) * ND ¥ ND ¥ --- * MODEL
RO14 ¥ Well pumping rate (m**3/yr) ¥ 2.500E+02 * 2.500E+02 * - UM
3 H 3 3 3
RO15 * Number of unsaturated zone strata 0 * 1 3 .- * NS
Attachment 2 Sheet No. 3 of 18
Originator: S. W. Clark Date
Chk'd By: H. M. Sulloway Date
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 2
1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 4
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Site-Specific Parameter Summary (continued)
0 3 ¥ User 3 Used by RESRAD 7 Parameter
Menu 3 Parameter Input * Default * (If different from user input) *

AAAAnAAnannnnnnnnnnAnhﬁﬁiﬁihiﬁhﬂiAhﬂiAhthiihhlHhﬂiﬂiﬂinhﬁiﬂannhnnnnﬁAnnnnnnananAhihﬁﬂﬁiAEﬂiﬂiﬂﬂﬂﬂﬂhHhihﬁﬂﬂﬂﬂﬂiﬁlﬂﬂﬂiﬁﬂinninaann
RO16 * Distribution coefficients for H-3

R0O16 * Contaminated zone (cm**3/g) * 0.000E+00 * 0.000E+00 * --- * DCNUCCC 1)
RO16 *  Saturated zone (cm**3/g) * 0.000E+00 * 0.000E+00 * --- * DCNUCSC 1)
R0O16 3  Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 3.327E-02 * ALEACH( 1)
R0O16 *  Solubility constant * 0.000E+00 * 0.000E+00 °* not used ¥ SOLUBKC 1)
3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) ' 7.300E+03 * B.400E+03 * .- ¥ INHALR
RO17 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 3 --- ¥ MLINH
RO17 * Exposure duration * 3.000E+01 * 3.000E+01 ? --- * ED
R0O17 * Shielding factor, inhalation * 4.000E-01 * 4.000E-01 * --- * SHF3
RO17 * shielding factor, external gamma * B.000E-01 * 7.000E-01 * --- * SHF1
RO17 * Fraction of time spent indoors * 6.000E-01 * 5.000E-01 * - * FIND
R0O17 * Fraction of time spent outdoors (on site) * 2.000E-01 * 2.500E-01 * - ! FOTD
R0O17 * Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 * >0 shows circular AREA ' F§
RO17 * Radii of shape factor array (used if FS = -1): 7 ¥ ’ :
RO17 *  Outer annular radius (m), ring 1: * not used * 5.000E+01 3 --- * RAD_SHAPE( 1)
RO17 *  Outer annular radius (m), ring 2: * not used * 7.071E+01 * === * RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: * not used * 0.000E+00 * --- * RAD_SHAPE( 3)
RO17 3  oOuter annular radius (m), ring 4: 3 not used * 0.000E+00 * === * RAD_SHAPE( 4)
RO17 *  oOuter annular radius (m), ring 5: 3 not used * 0.000E+00 * --- ' RAD_SHAPE( 5)
RO17 *  Outer annular radius (m), ring 6: 3 not used * 0.000E+00 * --- * RAD_SHAPE( 6)
RO17 *  oOuter annular radius (m), ring 7: 3 not used * 0.000E+00 * --- * RAD_SHAPE( 7)
RO17 *  outer annular radius (m), ring 8: 3 not used * 0.000E+00 * === * RAD_SHAPE( 8)
RO17 *  oOuter annular radius (m), ring 9: ' not used * 0.000E+00 * --- > RAD_SHAPE( 9)
RO17 *  oOuter annular radius (m), ring 10: ' not used * 0.000E+00 * --- * RAD_SHAPE(10)
RO17 3 Outer annular radius (m), ring 11: ¥ not used * 0.000E+00 * === * RAD_SHAPE(11)
RO17 *  oOuter annular radius (m), ring 12: ' not used * 0.000E+00 * --- ¥ RAD_SHAPE(12)
3 3 3 3 3
RO17 * Fractions of annular areas within AREA: ! } : !
RO17 * Ring 1 * not used * 1.000E+00 * --- * FRACAC 1)
RO17 * Ring 2 ' not used * 2.732E-01 °* -=- ! FRACAC 2)
RO17 * Ring 3 * not used * 0.000E+00 * --- * FRACA( 3)
RO17 * Ring & ! not used * 0.000E+00 °® --- * FRACA( &)
RO17 * Ring 5 * not used * 0.000E+00 * --- * FRACA( 5)
RO17 * Ring 6 * not used °* 0.000E+00 * == * FRACA( 6)
ROT7 * Ring 7 * not used * 0.000E+00 * --- * FRACAC 7)
RO17 * Ring 8 * not used * 0.000E+00 °® --- * FRACA( 8)
RO17 * Ring 9 * not used * 0.000E+00 * --- * FRACAC 9)
RO17 * Ring 10 * not used * 0.000E+00 * --- * FRACAC10)
RO17 *  Ring 11 * not used * 0.000E+00 °* --- * FRACA(1T)
RO17 *  Ring 12 ' not used * 0.000E+00 * --- ¥ FRACA(12)
3 3 3 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 * --- 3 DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E401 * .- ¥ DIET(2)
RO18 * Milk consumption (L/yr) * 1.000E+02 * 9.200E+01 * --- ¥ DIET(3)
RO18 * Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01 * --- * DIET(4)
R0O18 * Fish consumption (kg/yr) ¥ 1.970E+01 * 5.400E+00 * --- ' DIET(5)
RO18 * Other seafood consumption (kg/yr) ' 9.000E-01 * 9.000E-01 * --- ¥ DIET(6)
RO18 * Soil ingestion rate (g/yr) * 7.300E+01 * 3.650E+01 * == * SOIL
R0O18 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 * - > DWI
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Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Site-Specific Parameter Summary {cont1nued)

0 ' ' User 3 Used by RESRAD '  Parameter
Menu * Parameter ¥ Imput  * Default * (If different from user input) * Name
ARRRAAAR 'nﬂﬂﬂiﬂiﬂiﬂdHMHHMKMAAAMAMnnAnAnAAnnﬁﬁﬁ.ﬁiﬁMiﬁ.ﬁiﬂhiﬂﬂhﬂnhnnnnunnAAanaAhnﬁiMiﬂﬁﬁhm‘.ﬂﬂﬂiinnsnininn
R0O18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * --- FOW
R0O18 * Contamination fraction of household water * not used * 1.000E+00 * == * FHHW
RO18 * Contamination fraction of livestock water * 1.000E+D0 * 1.000E+00 * --- ' FLW
RO18 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 @ === ! FIRW
RO18 * Contamination fraction of aquatic food * 5.000E-01 * 5.000E-01 * --- * FR9
RO18 * Contamination fraction of plant food -1 -1 i 0.500E-01 * FPLANT
RO18 * Contamination fraction of meat -1 -1 3 0.500€-02 ¥ FMEAT
RO18 * Contamination fraction of milk -1 11 s 0.500E-02 ! FMILK

H 3 3 3 3
R0O19 * Livestock fodder intake for meat (kg/day) * 6.800E+01 * 6.800E+01 * --- ¥ LFIS
RO19 * Livestock fodder intake for milk (kg/day) * 5.500E+01 * 5.500E+01 * === * LFI16
R0O19 ¥ Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01 °* --- * LWIS
R0O19 * Livestock water intake for milk (L/day) * 1.600E+02 * 1.400E+02 * == P LWIS
RO19 * Livestock soil intake (kg/day) * 5.000E-01 * 5.000E-01 °® --- ' LSl
R0O19 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 @ === ¥ MLFD
R0O19 * Depth of soil mixing layer (m) * 1.500E-01 * 1.500E-01 °® --- DM
RO19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 °* - * DROOT
R0O19 * Drinking water fraction from ground water * 1.000E+00 * 1.000E+00 °* --- * FGWDW
R019 * Household water fraction from ground water * not used * 1.000E+00 * === 3 FGWHH
R0O19 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 ° --- ! FGWLW
RO19 * Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 * === * FGWIR

3 3 H 3 3
R198 * Wet weight crop yield for Non-Leafy (kg/m**2) ! 7.000E-01 * 7.000E-01 3 - YV
R19B * Wet weight crop yield for Leafy (kg/m**2) * 1.500E+00 * 1.500E+00 °* --- T YV(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 * 1.100E+00 * --- T YV(3)
R19B * Growing Season for MNon-Leafy (years) * 1.700E-01 * 1.700E-01 * === T TECD
R19B * Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 3 --- * TE(2)
R198 * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 * --- * TE(3)
R19B * Translocation Factor for MNon-Leafy * 1.000E-01 * 1.000E-01 °? --- TIV()
R198 * Translocation Factor for Leafy * 1.000E+00 * 1.000E+00 * --- P TIV(2)
R19B * Translocation Factor for Fodder 3 1.000E+00 * 1.000E+00 * === P TIV(3)
R19B * Dry Foliar Interception Fraction for MNon-Leafy * 2.500E-01 * 2.500E-01 @ e * RDRY(1)
R19B * Dry Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 * --- * RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 ? == ¥ RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 *? --- ' RWET(1)
R198 * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01 ° e ' RWET(2)
R198 * Wet Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 * .- ' RWET(3)
R19B * Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01 * e ¥ WLAM

3 3 3 3 3
C14 % C-12 concentration in water (g/cm**3) * not used * 2.000E-05 * --- ¥ C12WTR
C14 * C-12 concentration in contaminated soil (g/g) * not used °* 3.000E-02 ° --- ' rl2cz
C14 * Fraction of vegetation carbon from soil * not used °* 2.000E-02 * --- ¥ CSOIL
C14 * Fraction of vegetation carbon from air  not used ' 9.B00E-01 3 --- ' CAIR
C14 * C-14 evasion layer thickness in soil (m) * not used * 3.000E-01 * --- ¥ DMC
C14 * C-14 evasion flux rate from soil (1/sec) * not used °* 7.000E-07 * --- * EVSN
C14 % C-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10 * e * REVSN
C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01 * --- * AVFG4
C14 * Fraction of grain in milk cow feed * not used * 2.000E-01 ° --- ' AVFGS

3 3 3 3 3
STOR * Storage times of contaminated foodstuffs (days): @ 3 : 3
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Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Site-Specific Parameter Summary (continued)
0 : * User 3 3 Used by RESRAD L Parameter
Meru * Parameter *  Input ' Default * (If different from user input) ?

RARAAAR M.ﬁﬂiﬁiﬂhhiﬂﬂimiﬁiﬂhihﬂﬂiﬂﬂMiﬁﬁahnnnnnmnMn&nannnnnnnaunnmnAnnmﬁaAanhﬁihhﬂﬁhﬂﬂhﬁﬂhﬂﬂﬂhﬂﬂnnﬂ.&nna
STOR *  Fruits, non-leafy vegetables, and grain ¥ 1.400E+01 * 1.400E+01 * - * STOR_T(1)
STOR *  Leafy vegetables * 1.000E+00 * 1.000QE+00 * --- * STOR_T(2)
STOR *  Milk * 1.000E+00 * 1.000E+00 * --- * STOR_T(3)
STOR *  Meat and poultry * 2.000E+01 * 2.000E+01 * --- * STOR_T(4)
STOR *  Fish * 7.000E+00 * 7.000E+00 * .- * STOR_T(5)
STOR *  Crustacea and mollusks ! 7.000E+00 * 7.000E+00 * .- * STOR_T(6)
STOR *  Well water * 1.000E+00 * 1.000E+00 * .- * STOR_T(7)
STOR *  surface water * 1.000E+00 * 1.000E+00 * --- ¥ STOR_T(8)
STOR *  Livestock fodder * 4.500E+01 * 4.500E+01 * --- * STOR_T(9)

3 3 3 3 ¥
R0O21 * Thickness of building foundation (m) * not used * 1.500E-01 @ === * FLOOR1
RD21 * Bulk density of building foundation (g/cm**3) ' not used * 2.400E+00 * --- * DENSFL
RO21 * Total porosity of the cover material * not used * 4.000E-01 e ' TPCV
RO21 * Total porosity of the building foundation * not used * 1.000E-01 3 - ! TPFL
RD21 * Volumetric water content of the cover material * not used * 5.000E-02 --- * PH20CV
ROZ21 * Volumetric water content of the foundation * not used * 3.000E-02 ° - ! PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): : : ! !
RO21 *  in cover material * not used * 2.000E-06 3 --- ! DIFCV
RO21 *  in foundation material * not used * 3.000E-07 * --- * DIFFL
RO21 *  in contaminated zone soil * not used °* 2.000E-06 ° --- * DIFCZ
R0O21 * Radon vertical dimension of mixing (m) * not used * 2.000E+00 °* --- * HMIX
RO21 * Average building air exchange rate (1/hr) * not used * 5.000E-01 * --- * REXG
RO21 * Height of the building (room) (m) * not used * 2.500E+00 3 === * HRM
RO21 * Building interior area factor * not used * 0.000E+00 °* --- * FAIL
RO21 * Building depth below ground surface (m) ' not used *-1.000E+00 °* === * DMFL
RO21 * Emanating power of Rn-222 gas * not used * 2.500E-01 3 --- ' EMANACT)
RO21 * Emanating power of Rn-220 gas * not used * 1.500E-01 * === * EMANA(2)
3 3 3 3 3
TITL * Number of graphical time points 1 64 3 --- 3 --- ¥ NPTS
TITL * Maximum number of integration points for dose 1 5 : --- * === ¥ OLYMAX
TITL * Maximum number of integration points for risk 3 9 3 --- 3 --- ¥ KYMAX
RN R R R R RN RN R E RN R R R R R R e R R e R RN R RN e R R RN R bR s i iasasasssasassssatatsssisntttsttsisisisii
summary of Pathway Selections
Pathway ¥ User Selection
iﬂﬂihﬁhﬂiﬁﬁiﬂiﬂhﬁihEﬂiﬂhﬁiihﬂﬁﬂiiﬁannnnnanaaAnnnnnn
1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 1 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses ! active
fifffiififiiri i aiiififiadit
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Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARARRRARARARARARARARAAARRARAR RARARARRAARAAAARARAAARARARAARRAAAA
Area: 100.00 square meters H-3 3.380E+01
Thickness: 12.40 meters
Cover Depth: 0.00 meters

0
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)
RRRARARRARARARARARAARRARARRAAARRARARARAARRARARARARRAARARARARABARAAARARARAA
t (years): 0.000E+00 1.000E+00 2.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 2.993E-01 2.390E-01 1.560E-01 6.653E-02 5.149E-03 1.003E-06 B8.694E-20 0.000E+00 0.000E+00
M(t): 1.995E-02 1.593E-02 1.040E-02 4.435E-03 3.432E-04 6.684E-08 5.796E-21 0.000E+00 0.0D00E+00
OMaximum TDOSE(t): 2.993E-01 mrem/yr at t = 0.000E+00 years
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Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File

8

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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 = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

oo

Ground
Radio- AARARARARARARAAA
Nuclide mrem/yr fract.
RAARARA AARARARAR ARRAAR

Inhalation
ARARARARAARRRAAR
mrem/yr fract.
RRARARAAR AARKAR
2.400E-03 0.0080
PIfffffif f16D66
2.400E-03 0.0080

Radon
AARAAARARARARARA
mrem/yr fract.
KARRRARAK ARRARA
0.000E+00 0.0000
fIffffifff ffffii
0.000E+00 0.0000

Plant
RARARRRARARRAAAR
mrem/yr fract.
RARARARAA ARAARA
6.633E-02 0.2216
PRifiiiis ifiiii
6.633E-02 0.2216

Meat
AARARARARAARARAA
mrem/yr fract.
RARARARAA ARARAA
B.682E-04 0.0029
PIETEOE0D fRD160
8.682E-04 0.0029

Milk
ARRRARAARARAARAR
mrem/yr fract.
RARAAARAA ARAARA
1.440E-03 0.0048

ITITINIIT ITIINI
1.440E-03 0.0048

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 Dependent Pathways

H-3 0.000E+00 0.0000
piiifis fififiifs fiiifi
Total 0.000E+00 0,0000
0
0
0 Water
Radio- AARRRARARARARARA

Nuclide mrem/yr fract.
ARAAARR AARRARRAA AARAAA
,,,,,,, 2.217e-01 0.7408

ITITITI ITITINNNIT IITIILI
Total 2.217E-01 0.7408

Fish
BAARRARRARARARAR
mrem/yr fract.
BARARARER ARAKAR
1.224E-05 0.0000
piffffiig fifiii
1.224E-05 0.0000

Radon
BARARARARARARARA
mrem/yr fract.
BARARARAR RRAREA
0.000E+00 0.,0000

0.000E+00 0.0000

0*sum of all water independent and dependent pathways.

Plant
KARARAKRRAKARARA
mrem/yr fract.
RRRRARARA ARARRA
6.300E-03 0.0210
fiiffeied ffifit
6.300E-03 0.0210

Meat
RRBRARARARARAARA
mrem/yr fract.
ARBRARARRA ARRARA
4.500E-05 0.0002
ffffiiffs ffiiii
4.500E-05 0.0002

Milk
ARABRARARRARARAAR
mrem/yr fract.
ARARARARA ARAAAR
1.606E-04 0.0005
fiifififg fiffii
1.606E-04 0.0005

Rev. 0

Soil
ARRAARARARARBAAA
mrem/yr fract.
RARARAKAR RARRKA
1.028E-05 0.0000
TIiff666f (66861
1.028E-05 0.0000

ALl Pathways*
AARARARARARARARA
mrem/yr fract.
AARARAKAR KAKARA
2.993E-01 1.0000

2.993E-01 1.0000
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Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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 = 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARRRAAAARARAKRAA AARARARARARAAAAA RAARARAARARRRARA ARAAARARAAAAARAR ARARAAAAARARAAAA AAAARARAAAKAARAR ARARAAAARAAABARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

RARAARA AKAARARAA ARARAA

RARAAARAA ARRAKA

RARRRARAR AEAAKA

RARAARARA ARARAA

ARRRARARA RRARRA

RRRARARAR RARAKA

RRRARAARA ARARRA

H-3 0.000E+00 0.0000 1.567E-03 0.0066 0.000E+00 0.0000 4.336E-02 0.1815 5.705E-04 0.0024 9.442E-04 0.0040 6.714E-06 0.0000
Pififif fifffifdf (00001 Q9000000 fO696f fR6f6866f ff6f4f SfQ000004 f60000 DO0000000 fO0860 0000600 f00660 fEf6f6061 fiifii
Total 0.000E+00 0.0000 1.567E-03 0.0066 0.000E+00 0.0000 4.336E-02 0.1815 5.705E-04 0.0024 9.442E-04 0.0040 6.714E-06 0.0000
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 = 1.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathways*

Radio- AARBAARARARARAAA AARARAAARARARAAR RAAARARARRAAARAA AEAAARKAAAARAAAAE AKKAARAAARARARARAR ARKRAARRAAARAARR ARBAAAKARARRAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARRRARA ARRARARAA RAARAA
H-3 1.867E-01 0.7814
fiffeff fiffified fffiii
Total  1.867E-01 0.7814

AARARARAR RARAAR
1.05€-05 0.0000

TITTITNIT TITITI
1.055€E-05 0.0000

RARAKARRA ARAAAR
0.000E+00 0.0000
ITITITiED fI6i0f
0.000E+00 0.0000

0*sum of all water independent and dependent pathways.

ARRARARAR RARARR
5.586E-03 0.0234

5.586E-03 0.0234

AARARAKRA ARAKAR
4.771E-05 0.0002

ITITIIIIT ITINII
4.771E-05 0.0002

Attachment

KAKAKAKAK KARAAR
1.450E-04 0.0006

ITITIINIT ITINII
1.450E-04 0.0006

2

Originator: S. W. Clark

ARRARARAAR RRAAAR
2.390E-01 1.0000

2.390E-01 1.0000
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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 = 2.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

oo

Ground
Radio- AAAAAAAARARARARA
Nuclide mrem/yr fract.
RARAARA KARARBAAR KAKAKA

Inhalation
RARBAAKKARARKARA
mrem/yr fract.
RRRRKARRA ARRARA
1.023E-03 0.0066
pfifiifgg fifiii
1.023E-03 0.0066

Radon
ARARARAARRRARARA
mrem/yr fract.
AARAARRAA ARAARA
0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

H-3 0.000E+00 0.0000
fPfffff fED€6660 fiffii
Total  0.000E+00 0.0000
0
0
0 Water
Radio- AARARARARAARARAR

Nuclide mrem/yr fract.
RARAARA ARAARARAR ARARAA
H-3 1.219E-01 0.7814
fiffiff fiffifififf ffffff
Total 1.219E-01 0.7814

Fish
RRARARARRARAKARAA
mrem/yr fract.
ARAAAARAA ARRAAA
6.888E-06 0.0000
friffffff fiffii
6.88BE-06 0.0000

Radon
RARARAARRRARARAR
mrem/yr fract.
RAAARARAAR AKKRAR
0.000E+00 0.0000
PRIEfiieD fifiii
0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Plant
RARARARRARARARAR
mrem/yr fract.
RARRRRARA RERKAR
2.831E-02 0.1814
fEffffiff ffffft
2.831E-02 0.1814

Meat
RARAARARARARARAR
mrem/yr fract.
KARARBARA ARRKAR
3.724E-04 0.0024

3.724E-04 0.0024

Milk
ABARAKARARRARARA
mrem/yr fract.
ARRRAARAR RAARAR
6.164E-04 0.0040
PREffEi0D f1diid
6.164E-04 0.0040

for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.000E+00 years
Water Dependent Pathways

Plant
AARARARARARARRAR
mrem/yr fract.
KAKARARAR RAARAR
3.648E-03 0.0234
Iffiffifg fifiii
3.648E-03 0.0234

Meat
RARARRARARARARAR
mrem/yr fract.
ARRARARRA ARAAAA
3.116E-05 0.0002
Piifffiif fifiii
3.116E-05 0.0002

Attachment

Milk
RARARRRRARARAARA
mrem/yr fract.
RRRARAARA ARAARRA
9.466E-05 0.0006
PRiffffff fiffii
9.466E-05 0.0006

2

Originator: 5. W. Clark

Rev. 0

Soil
ARARAARAARARKARA
mrem/yr fract.
RAARAARAR AARARA
4.383E-06 0.0000
PEffffff fififf
4.383E-06 0.0000

ALl Pathways*
ARAAARRRARRKAAAR
mrem/yr fract.
AARRRARAR AAARAR
1.560E-01 1.0000

1.560€E-01 1.0000

Sheet No. 10 of 18
Date

Chk'd By: H. M. Sulloway Date
Calc. No.__0100F-CA-V0346 ___ Rev. No.__0
Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain C-21



Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 2

TRESRAD, Version 6.4 Te« Limit = 180 days 03/10/2008 13:54 Page 11
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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 = 4.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio- ARAARARARARAARAR AAAARAARARARAAARA ARAARARARARAARAR ARARRRRARARRAAAR ﬁ.ﬁﬂ}id}iﬂ“iﬂa}in}ia ARKRARARARRARAAA ARARRARARARAAAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr f mrem/yr f mrem/yr fract.
RARARRA ARAARARAR AAARAR RARARRARA ARRAAR RAKARAKAR AARAAA ARARAAARA J A AR A A LY A RARAARKAA ARARAA
H-3 0.000E+00 0.0000 4.358E-04 0.0066 0.000E+00 0.0000 1.206E-02 O. 1813 1.587E- 04 0.0024 2.626E-04 0. 0039 1.868E-06 0.0000
"""""""" TEEfE6660 fffiif

fiffiif fififfifed fff86f QOEQ80060 POD080 Q60006980 f888d fffffifdif fi0fif ffffidifif ffiiii
Total  0.000E+00 0.0000 4.358E-04 0.0066 0.000E+00 0.0000 1.206E-02 0.1813 1.587E-04 0.0024 2.626E-04 0.0039 1.B6BE-06 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk AlL Pathways*

Radio- AARAAARARARARRAR AARRARARARAAAAAR AAARARAAARARRAAA RARAARRAAARAAARA AARRAARARAARAAKR AAARARAAAAKARAAR AKRAAAAAKARARBAR
Nuclide mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAAAAR AARARAAAR ARAAAA AARAAKAKA AAKAAR ABAAARAAA RARARA AARARARAA RAAARA AARARARAA ARAAAAR AARAAAARA ARAAAR AAABAARAR AKKAAA
H-3 5.200E-02 0.7816 2.937E-06 0.0000 0.000E+00 0.0000 1.555E-03 0.0234 1.329E-05 0.0002 4.036E-05 0.0006 6.653E-02 1.0000
fiifiil ffffifiif fifiif fifff0fd0 f0i6f ffDf0f0ff f088ff fffeffiff ff6ff feffffdiff f86f6f fEfff8fff f90000 Q0009800 f1560Qf
Total 5.200E-02 0.7816 2.937E-06 0.0000 0.000E+00 0.0000 1.555E-03 0.0234 1.329E-05 0.0002 4.036E-05 0.0006 6.653E-02 1.0000
0*Sum of all water independent and dependent pathways.

oo

Attachment 2 Sheet No. 11 of 18
Originator: S. W. Clark Date
Chk'd By: _H. M. Sulloway Date

Calc. No. __0100F-CA-V0346 Rev.No. _ 0
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Attachment to Waste Site Reclassification Form 2008-021

Meat
ARARARARRARARARR

Milk
ARARARARARAARARA

ATTACHMENT 2

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 12

Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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 = 1.000E+01 years

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

Radio- AAARAAARRAAAARAR KARARARAARAAARAE ARAAARRAARARAARR ARAABRARARARBAAR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARRAAAR

ITITIID
Total

oo

Radio-

Nuclide
AARAKAR
fifiiii
Total
0*sum of

ARARARAAA RRARAR
0.000E+00 0.0000

0.000E+00 0.0000

RARARAAKA ARAAAA
3.367E-05 0.0065
fRIEEE160 fE6191
3.367E-05 0.0065

RARARARRA ARARRA
0.000E+00 0.0000
PEEEEfEdf ffi1Md
0.000E+00 0.0000

ARKARRKRA ARARAR
9.3182-04 0.1310

ITITITIID IITINE
9.318E-04 0.1810

mrem/yr fract.
AAARAAKAA AAAARA
1.226E-05 0.0024

1.226E-05 0.0024

mrem/yr fract.
RARAARKAA AARRAA
2.029E-05 0.0039
fEiffififg ffffit
2.029E-05 0.0039

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+01 years
Water Dependent Pathways

Water
ARAAARARRRARAAAR
mrem/yr fract.
AARARARAR RARARA
4.026E-03 0.7819
Pifffifif fiiiii
4.026E-03 0.7819

Fish
AARARARRARARARAR
mrem/yr fract.
BARARARRA AERKAR
2.274E-07 0.0000
fiiffiiif fiifif
2.274E-07 0.0000

Radon
AARARARARARARARA
mrem/yr fract.
KAKAKARAR RARARA
0.000E+00 0.0000
PIffffffn ffffii
0.000E+00 0.0000

all water independent and dependent pathways.

Plant
BARARARARARARARA
mrem/yr fract.
RARARARAAR RERARA
1.204E-04 0.0234
fiffififf ffifit
1.204E-04 0.0234

Meat
AARRAARARRARARAR
mrem/yr fract.
AARARARAR ARAAAA
1.029E-06 0.0002
pfififiig fifiii
1.029€-06 0.0002

Attachment

Milk
ARRARAAARRARARRR
mrem/yr fract.
AAKARAKAR RRAARRA
3.125E-06 0.0006
fiffifiig fifiii
3.125E-06 0.0006

2

Originator: S. W. Clark

Rev. 0

Soil
BRARAAARARARARRRA
mrem/yr fract.
RARARAKAK RARBAA
1.443E-07 0.0000

1.443E-07 0.0000

ALl Pathways*
AARARARARARARAARR
mrem/yr fract.
KAKAKARAR RARKAR
5.149E-03 1.0000

5.149E-03 1.0000

Sheet No. 12 of 18
Date

Chk'd By: H. M. Sulloway

Date

Calc. No.

0100F-CA-V0346

Rev.No._ 0

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain
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Attachment to Waste Site Reclassification Form 2008-021

1RESRAD, Version 6.4

T« Limit = 180 days

ATTACHMENT 2

0371042008

13:54 Page 13

Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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+01 years
Water Independent Pathways (Inhalation excludes radon)

0
0 Ground

Radio- AARAARRAAARARARA
Nuclide mrem/yr fract.
RARARAR RARARARAR RARAKA

Inhalation
BARARARRRARAARAR
mrem/yr fract.
BRARARAARR ARAKAR

Radon
ARRAARRARAARAAAR
mrem/yr fract.
RARARARAR RARARA

Plant
ARERRARRKARARARA
mrem/yr fract.
ARARARARA ARKAAA

Meat
ARARARRARAARARAR
mrem/yr fract.
ARARARRAA ARARAA

Milk
ARAAAARAKRARAARA
mrem/yr fract.
RRABRAREA ARAARA

Rev. 0

Soil
AARARARARARARARA
mrem/yr fract.
RREARARAR KARRAA

H-3 0.000E+00 0.0000 6.516E-09 0.0065 O0.000E+00 0.0000 1.BO4E-07 0.1799 2.373E-09 0.0024 3.928E-09 0.0039 2.792E-11 0.0000
fOfffff fOfOE060f 06060 fff6f@fff feffff ffefififf fffief Gf0ffffdf fE0000 Q@0f00901 f00001 GPOER000 DO6060 DOD06960 ffiii
Total 0.000E+00 0.0000 6.516E-09 0.0065 O0.000E+00 0.0000 1.BO4E-07 0.1799 2.373E-09 0.0024 3.928E-09 0.0039 2.792E-11 0.0000
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 = 3.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALl Pathways*
Radio- AAARAAARAARARARA AAARRAAAKKAAARAA KAAARKAARREARARA RKARBARAAAARRARAR AABARARRAAARAAAA ARAAARARAAAARAAR AAKAAARRAARRRARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. wmwrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

RARARAR AARRARRAA RARAAA
7.851E-07 0.7830
POERE0E POEQE0600 POE060 PREQE0600 RD44f
Total 7.851E-07 0.7830 4.434E-11 0.0000 O0.000E+00 0.0000

0*sum of all water independent and dependent pathways.

RRRARRRKA ARAARA
4.434E-11 0.0000

AARRRAKRA AARARA
0.000E+00 0.0000

RHRARAAAR RAARAR
2.3496-08 0.0234

TTITITIND ITINII
2.349E-08 0.0234

AARARARAA AKAKAR
2.006e-10 0.0002

TTITIIIIT ITINII
2.006E-10 0.0002

HKAKAKRBAK AARAAR
6-095€-10 0.0008

ITITIITIT IIIIII
6.095E-10 0.0006

BARAARRAR RRAARA
1.003e-06 1.0000
TOITETIET f6RQ1M
1.003E-06 1.0000

Attachment 2 Sheet No. 13 of 18
Originator: S. W. Clark Date
Chk'd By: H. M. Sulloway Date
Calc. No. __0100F-CA-V0346 Rev. No. _ 0
Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain C-24



TRESRAD,

Attachment to Waste Site Reclassification Form 2008-021

Version 6.4

T« Limit = 180 days

ATTACHMENT 2

03/10/2008

13:54 Page

Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

File

oo

Radio-
Nuclide
AAARAAA
ffffiii
Total

oo

Radio-
Nuclide
RARRARR
Pifiiii
Total
0*sum of

14

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

Ground
ARARAARARARARARA
mrem/yr fract.
ARRARARAR RARARA
0.000E+00 0.0000

0.000E+00 0.0000

Inhalation
AARARARRARARARAR
mrem/yr fract.
KARARRARA ARAKAR
5.529E-22 0.0064
frififiif fifiii
5.529E-22 0.0064

Radon
RARBAARAAARRARAR
mrem/yr fract.
KREARRAAR RARAKA
0.000E+00 0.0000
fiififiee fiffii
0.000E+00 0.0000

Plant
ARRARARARRARARAR
mrem/yr fract.
RARARARAA ARAREA
1.531E-20 0.1761

1.531E-20 0.1761

1.000E+02 years

Meat
RARARARARARARARA
mrem/yr fract.
RAKARARAR RAKAEA
2.015e-22 0.0023
fiifffiff ffifit
2.015E-22 0.0023

Milk
RARRARAAARARARRA
mrem/yr fract.
RARARARAR RARRAA
3.334E-22 0.0038
PREREIE6T fififl
3.334E-22 0.0038

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+02 vyears
Water Dependent Pathways

Water
ARRAAARARARAARRA
mrem/yr fract.
RARARARAR KARRAA
6.842E-20 0.7870
pififiiig iiiiit
6.842E-20 0.7870

Fish
RARAARARARARRRRA
mrem/yr fract.
RARAARARA AAAARA
3.865E-24 0.0000
fiffifiii fifiif
3.865E-24 0,0000

Radon
KAEREREARRARAARA
mrem/yr fract.
RRRRARARA ARAARA
0.000E+00 0.0000

0.000E+00 0.0000

all water independent and dependent pathways.

Plant
RARAAARARARRRAAR
mrem/yr fract.
RAKARARAR RARAARA
2.047E-21 0.0235
piifiiiig iiiiii
2.047E-21 0.0235

Meat
AARARARARARARARA
mrem/yr fract.
KAKBRAKAR KAKAKA
1.749E-23 0.0002
fifffifig fifiid
1.749E-23 0.0002

Attachment

Milk
RARARARAARARRARA
mrem/yr fract.
RARARARAR ARRAAR
5.312E-23 0.0006
fifffiiff fffiif
5.312E-23 0.0006

Originator: S. W. Clark

Rev. 0

Soil
ARRRARRARARRAARA

T
2.369E-24 0.0000

PIIfff

ALl Pathways*
RAREARAARRARARAR
mrem/yr fract.
AARAARAAA ARRAAR
B.694E-20 1.0000
PEEETIEGT 160061
B.694E-20 1.0000

Calc. No.

2 Sheet No. 14 of 18
Date
Chk'd By: H. M. Sulloway Date
0100F-CA-V0346 Rev. No. _ 0
C-25
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Attachment to Waste Site Reclassification Form 2008-021

1RESRAD, Version 6.4
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

oo

oo

File

Radio-

T« Limit =

180 days

ATTACHMENT 2

0371072008

13:54 Page 15

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
RARARARARARARRAR

Nuclide mrem/yr fract.
KAKARAR RARARARAR KAKRAAR

Total

Radio-

0.000E+00 0.0000

0.000E+00 0.0000

Inhalation
RARARRARARRARARA
mrem/yr fract.
RARARAARA ARARAA
0.000E+00 0.0000

0.000E+00 0.0000

Radon
RRKRARAARRARAAAR
mrem/yr fract.
AARAARRAA ARARKA
0.000E+00 0.0000

0.000E+00 0.0000

Plant
RRABARARARARRAAR
mrem/yr fract.
RBRRRRAAR RARARA
0.000E+00 0.0000

0.000E+00 0.0000

Meat
ARARARRARARARARA
m yr fract.

AA ARA ARAARA
0.000E+00 0.0000

0.000E+00 0.0000

Milk
RARRRARARRRARRRA
mrem/yr fract.
RARRRAAAR RARAKA
0.000E+00 0.0000

0.000E+00 0.0000

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

Water
RARARARARARARAKA

Nuclide mrem/yr fract.
AARARAR RARARAKAR RAKRKAR

Total

0.000E+00 0.0000

0.000E+00 0.0000

Fish
BARARRARARRARBEA
mrem/yr fract.
BARARRARA RERREA
0.000E+00 0.0000
fEfffi66f fiffif
0.000E+00 0.0000

Radon
RAARARARRARARARA
mrem/yr fract.
RARAARAAR AKKRAR
0.000E+00 0.0000
PEIETID0T Q61161
0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Plant
AARAEARARARARARA
mrem/yr fract.
RRRRARARA ARRARA
0.000E+00 0.0000

0.000E+00 0.0000

Meat
AARRARAARRRRARAR
mrem/yr fract.
RARRRRARA ARAARA
0.000E+00 0.0000
PRRETEE60 Ti00010
0.000E+00 0.0000

Attachment

Milk
RARARARARRARRAKA
mrem/yr fract.
RARARARAR ARAARA
0.000E+00 0.0000
Piffiiiig ffifif
0.000E+00 0.,0000

2

Originator: S. W. Clark

Rev. 0

Soi l
ARARARARRARARARA
mrem/yr fract.
ARARRARAA ARRARA
0.000E+00 0.0000

0.000E+00 0.0000

ALl Pathways*
RARARRARAARRAARA
mrem/yr fract.
ARRRARARR RRARAR
0.000E+00 0.0000

0.000E+00 0.0000

Sheet No. 15 of 18
Date

Chk'd By: H. M. Sulloway
0100F-CA-V0346

Calc. No.

Date

Rev. No. _ 0

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain
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1RESRAD,

Attachment to Waste Site Reclassification Form 2008-021

Version 6.4

T« Limit = 180 days

ATTACHMENT 2

03/10/2008

13:54 Page 16

Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
¢ C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

File

0
0
Radio-

Nuclide
RARAKAA

H-3
fIfffie
Total

0

oo

Radio-
Nuclide
RARRARA
H-3
ffiffiii
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
Water Independent Pathways (Inhalation excludes radon)

Ground
ARARARAREARRKARA
mrem/yr fract.
RRARBAKRA AARAAA
0.000E+00 0.0000

0.000E+00 0.0000

Inhalation
RERRARRARARAARAR
mrem/yr fract.
RARAKAARA ARARAR
0.000E+00 0.0000
piiffifif fiiiii
0.000E+00 0.0000

Radon
ARARARAARARARAAA
mrem/yr fract.
ARRRARARA RARARA
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+03 years
Water Dependent Pathways

Water
ARARRARAARARARKA
mrem/yr fract.
RARARAAAA ARARRA
0.000E+00 0.0000
Pififififf fifffi
0.000E+00 0.0000

Fish
RARAARARARAARRAA
mrem/yr fract.
RARRARARA RAARAR
0.000E+00 0.0000

0.000E+00 0.0000

Radon
RRRARRRARRARARAA
mrem/yr fract.
RARARARAR BARAKA
0.000E+00 0.0000
Piiffifif fifiii
0.000E+00 0.0000

all water independent and dependent pathways.

Plant
RARARARARARARAKA
mrem/yr fract.
RARARARAR KAKARA
0.000E+00 0.0000
fEffifiif ffffff
0.000E+00 0.0000

Plant
AARARARAKARRRARA
mrem/yr fract.
AARAKAKAR RRRARA
0.000E+00 0.0000

0.000E+00 0.0000

= 1.000E+03 years

Meat
RRRARRAABARRRARA
mrem/yr fract.
RARARRAAA ARAARA
0.000E+00 0.0000
PREffiieD fifiii
0.000E+00 0.0000

Meat
RARARARARBREARREA
mrem/yr fract.
RARARARAR ARARAR
0.000E+00 0.0000

0.000E+00 0.0000

Attachment

Milk
RARAARARRARRRRAR

ITITIITIT ITIIII
0.000E+00 0.0000

for Individual Radionuclides (i) and Pathways (p)

Milk
ARARAARRRARABARA
mrem/yr fract.
ARARAARAA AARAAA
0.000E+00 0.0000
fiiffiiin iiifii
0.000E+00 0.0000

Originator: S. W. Clark

Rev. 0

Soil
AARARRARAAARAARA
yr fract.
AAK RARRKR
0.000E+00 0.0000
fEififfif f66861
0.000E+00 0.0000

ALl Pathways*
ARARARAARRRARARA
mrem/yr fract.
RARRARAAR ARAARA
0.000E+00 0.0000

0.000E+00 0.0000

Chk'd By: H. M. Sulloway

Calc. No.

0100F-CA-V0346

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain
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Date
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 2
1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 17
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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) ) Fraction  0.000E+00 1.000E+00 2.000E+00 &4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARARARARAR AARARARAAK AARAARKAR AARARAARR AARAAARAR RARAAARAR AAARKARAA ARRAARARA AARARAAAA ARARAAARA AAAAAAAAA AAAKAAARA
H-3 H-3 1.000E+00 B8.855E-03 7.070E-03 4.61VE-03 1.96BE-03 1.523E-04 2.966E-08 2.572E-21 0.000E+00 0.000E+00

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 4,000E+00  1.000E+01 3.000E+01 1.000E+02 3.000E+02  1.000E+03
RARRARA KRABARRAAR BARARARAR ~ RARARARAR  RARARARAR  AAAARARAR  AARARARAR  KEARKAKAR
H-3 1.694E+03 2.122E+03 T.621E+03  9.847E+04 5.057E+08 *9.597E+15 *Q_597E+15 *9_S597E+15
fifiiif fIfffffff fffffififi pfffifies  fffpffiff  pfffffdff  fffffffif  ffffffiif  ffffffiii
*At specific activity Limit
0
Summed Dose/Source Ratios DSR(i,t)} in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(i) (pCi/g) (years) (pCi/fg) (pCi/fg)
AARARAR ARARARARAR ARARARARARRARARA ARAKARAAR RAARARRAR ARARARAEA RAKREARAR
H-3 3.380E+01 0.000E+00 B.855E-03 1.694E+03 B.B55E-03 1.694E+03
Pifinif fiffiiief fffifffdffifdifis ffeeffiff ffffffifi fifdffffii fifffifif
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ATTACHMENT 2

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 18
Summary : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Individual Nuclide Dose Summed Over ALl Pathways

Parent Nuclide and Branch Fraction Indicated

ONuclide Parent  THF(i) DOSE(],t), mrem/yr
(j) (i) t= 0.000E+00 1.000E+00 2.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARRRARA ARARRAK ARRARARAR ARARAARAR ARARARAAA ARARARAAR RARAARAAA ARRAAAARA AAAKAAAAA RARARAAAA AAARAAAAA RAAAEAAAA
H-3 H-3 1.000E+00 2.993E-01 2.390E-01 1.560E-01 6.653E-02 5.149E-03 1.003E-06 8.694E-20 0.000E+00 0.000E+00
Pififff POP0660 Pfff00Q01 PROEDRD0D fR0Qi0fd DROf06660 fRf6f0ff ffififafd ff00f000d ffff00000 TO0000900 THD0000¢01

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

Individual Nuclide Soil Concentration
Parent Muclide and Branch Fraction Indicated
ONuclide Parent  THF(i) S(j,t), pCisg
)] (i) t= 0.000E+00 1.000E+00 2,000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

RARARAR ARARARA RRARAARAR RRRARARAA ARAAAARAA RAAAAEAAR ABARAAAAR AAARBAAAA AAAAAAAAAR ARAAAAARA AABAAAKAA AAAAAKAAA
H-3 H-3 1.000E+00 3.380e+01 2.207E+01 1.441E+01 6.138E+00 4.742E-01 9.184E-05 7.807E-18 0.000E+00 0.000E+00
Piffiff Pfifff ffiifiiii pRffiiiis fROffffff fRf0608ff ff6fififf ffffffi6f fRfffffdf fEfff0860 f00006d1 fii110041
THF(i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 9.12 seconds
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 2
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-45_FRENCH DRAIN_TRITIUM.RAD

Cancer Risk Slope Factors Summary Table
Risk Library: HEAST 2001 Morbidity
0 3 3 Current i Base 3 Parameter
Menu * Parameter Case*
EﬂﬂiHaﬁ.hﬁmimiiMMinnnnannnnnnnhnnnnnnnnnnnnnnnnnnnnnnnnnhai‘.auﬁhﬁﬂﬂihﬁMﬂﬁ.ﬁnﬂnnniﬂnﬁniinn}innnna
Sf-1 Ground external radiation slope factors, 1/yr per (pCifg): *

sf-1 % H-3 * 0.00E+00 * 0.0QE+00 * SLPF(¢ 1,1)
3 H 3 3
§f-2 * Inhalation, slope factors, 1/(pCi): d : 3
sf-2 % H-3 P 1.99E-13 % 1.99E-13 * SLPFC 1,2)
3 3 3 3
§f-3 * Food ingestion, slope facters, 1/(pCi): 3 3 3
sf-3 % H-3 P 1.44E-13 ¥ 1.44E-13 * SLPF( 1,3)
3 3 3 3
sf-3 * Water ingestion, slope factors, 1/(pCi): 3 3 3
5f-3 ! H§-3 P 1.12E-13 % 1.12E-13 * SLPFC 1,4)
3 3 3 3
§f-3 * Soil ingestion, slope factors, 1/(pCi): 3 3 :
sf-3 % H-3 * 2.20E-13 ¥ 2.20E-13 * SLPF( 1,5)
3 3 3 3
R NN NN R R N R AR R AR R R AR R R R R R R R R R R R e Rt Rt ot enanasasatstttststtttsntittsstssssassssstssssssss
*Base Case means Default.Lib w/o Associate Nuclide contributions.
Attachment 3~~~ SheetNo. 2o0f21
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 3
1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 3
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Risk Slope and Environmental Transport Factors for the Ground Pathway

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

(i) t= 0.000E+00 1.000E+00 2.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ABRARAA AARARARAA  ARAARRRAR AAKRARAAR RAARARAAR ARAARARAA AARARARAA RAARARAAR ARARAAARAR AAKARARAA AKRKRAAAKAR
H-3 0.000E+00 6.780E-01 6.7B0E-01 6.780E-01 6.780E-01 6.780E-01 6.780E-01 6.780E-01 6.780E-01 6.780E-01

fifffff fffffifff  ffffififf ffffffifi fifffifid Qifffffff ffifi08ff QED068600 GEE68686F HEfR06060 FIfRE1601
* - Units are 1/yr per (pCifg) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.
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100-F-46 French Drain Confirmatory Sampling Soils Analysis
: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

ATTACHMENT 3

03/10/2008

13:54 Page

4

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

(Inhalation w/o radon)

Water Dependent Pathways

Rev. 0

Radio- AR Anﬁhﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁiﬁiﬁiﬁﬁiﬁﬁﬁ RARAAARAAARAAARARARARARAARARARARARARAAARARARARRAREARAR  Total
Nuclide Irhalation Plant Mea Milk Soil Water Fish Plant Meat Milk Ingest1on*
RRABARRA KAARARRARA MHHMHK mma.mu ARARAAARAA ARARAKAAAR AAARKAARRA ARAAARARAA AKAAAKAAAR RAAARAARAA ARRAAAARAA AKAAAKARAR
H-3 4.606E+04 1.257E+06 1.570E+04 2.650E+04 1.974E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.300E+06
PIEROfT TTOOETRQE0 DEOQEED000 DEOEEE0000 QR@f@0f000 TROf00080f fefff@ffdif ffeffd0fdf fROf0f€86f fEff00686¢ ffD0D80000 fRfffifiii
* 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= 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radcn)
0 Ground Inhalation Plant Meat Soil
Radio- AKARARAARAARKRAA AKKARAAKRARAAAAR KARAAAARRRARAAAR ARARAAARARAAAARR MMMHKHMHH AAKEAAAARRRAARAR
Nucl ide risk fract. risk fract. risk fract. risk fract. risk fract. risk  fract.
ARRAAAR AARRAARRR ARRARA ARAARRAAR AAARAA AARAARAAA BAAARA ARKAARAAA ARARAR ARAAAAARA ARKARA AARARARAA AAKAAR
H-3 0.000E+00 0.0000 2.209E-08 0.0181 4.391E-O07 0.3604 5.627E-09 0.0046 9.404E-09 0.0077 1.046E-10 0.0001
fPfffff PORRQ600% QR0600 §QEQD0001 00800 GRff0@@df fdi00f fffffffif fiffff ffefffffd f6d6ff fefffefff fffifi
Total  0.000E+00 0.0000 2.209E-08 0.0181 4.391E-07 0.3604 5.627E-09 0.0046 9.404E-09 0.0077 1.045E-10 0.0001
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 Plant Meat Milk ALl Pathways**
Radio- ARARAARAAAAARAAA ARARARRARABAAAARA RAAARAAARABARARA AARAARRAARARABAAR AARAAABKAAARARAAR ARAAAARAAAABRKAAA
Nuclide risk  fract. risk fract. risk fract. risk- fract. risk fract. risk fract.
RARRARR AAARAAAAR AARAAA AAAAARAAR AAAARA RAAARAARA AAAARA ARKARAKAA REAAAE ARRAABAAA ARAAAA AAKKARARA AABARA
H-3 7.136E-07 0.5857 5.182E-11 0.0000 2.744E-08 0.0225 2.344E-10 0.0002 7.122E-10 0.0006 1.218E-06 1.0000
POTTD0T DEOR€066% fOEG60 EOREEE060 DEO080 QOG000600 f04000 QD00 068f ffffff fDf60008f f6846f ff0668060 f686if
Total  7.136E-07 0.5857 5.182E-11 0.0000 2.744E-08 0.0225 2.344E-10 0.0002 7.122E-10 0.0006 1.218E-06 1.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARARARAARARARAR ARARARRARARARARA AAKARARARARARAKA AAARKRAARARARARA AAKARARARARARARA RARARARARARAKARR RERBRKABARARARAR
Nuclide risk fract. risk  fract. risk  fract. risk fract. risk fract. risk  fract. risk fract.

RRRARAAKA ARRAAR
2.209€-08 0.0181

ITITITINT ITT111
2.209E-08 0.0181

ARARAAA AKARARAKA AAARAR
....... 0-000E+00 0.0000

ITITITD IIITITINID IIIIII
Total 0.000E+00 0.0000

RARARARAA AARAKA
0.000E+00 0.0000
ITTIITIND fRQQMf
0.000E+00 0.0000

ABARARARA ARAKAA
4.391E-07 0.3604
PIEETEEED ffQ641
4.391E-07 0.3604

ARARARARA ARAARA
3-627€-09 0.0046

ITITITIIT IIIIII
5.627E-09 0.0046

HARARARAA ARARAA
9-404£-09 0.0077

TITIITINT IIITII
9.404E-09 0.0077

RARARARAR ARARRA
1.046E-10 0.0001
TIIEEIEEE fHP601
1.046E-10 0.0001
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Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
. water Fish Radon Plant Meat ALl pathways
Radio- AARAAARRARARARRA ARARRKAARARRKARAR AAKAARARARRARAAR RARARARRAAARAARRA ARARAARRARARAARA AAK A RARARRARARAKAKAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

BRABRAR AARAAAARA ARAAAA
H-3 7.136E-07 0.5857
PRiffff fOff60080 fE6041
Total 7.136E-07 0.5857

ARARARAAR RARAAR
5.182E-11 0.0000

5.182E-11 0.0000

ARRABARAK AARARA
0.000+00 0.0000

IITIIININ IIIIII
0.000E+00 0.0000

BARAAARAR ARRARA
2.744E-08 0.0225
POEEfifdf fRD600
2.744E-08 0.0225

ARARRAARA ARKAAA
2.344€-10 0.0002

TITINIIIT ITINIR
2.344E-10 0.0002

REARARAR ARRAKA
7.1226-10 0.0006

ITITIITID ITINII
7.122E-10 0.0006

RARARKAAR RAAAAA
1.218E-06 1.0000

1.218E-06 1.0000

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

Attachment 3 Sheet No. 5 of 21
Originator: S. W. Clark Date
Chk'd By: _H. M. Sulloway Date
Calc. No. __0100F-CA-V0346 Rev.No. _ 0
Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain C-34



Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 3
1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 6
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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) Water Dependent Pathways
Radio- h.uannn.unnnnnnMﬂnﬂhﬁi‘.nﬁﬁﬂﬁhﬁﬁhﬁﬂﬂﬂ“Mininmnnn nnAannnnmnnnuﬁnﬁﬁﬂhihﬂiMhiiﬂﬂﬁﬁ.}iﬂﬁﬁ.ﬁiﬂnainm Total
Nuclide Inhalation Plant Milk Soil Water Fish Plant Meat Milk Ingestion*
RARARRA KARARARAREA ﬂﬁhﬂhﬁﬂiii hiihﬁﬂihak RARARRRARA ARARARAAAR KARARAAAKA AARAREAAAA ARARAARAAA ARARRRAAARR AARAAARAAA ABAAAKKAAR
ﬂ-3 3.007E+04 8.323E+05 1.095E+04 1.812E+04 1.289E+02 3.583E+06 2.024E+02 1.072E+05 9.155E+02 ‘2‘?§2E+03 4 ,556E+06
fiififf PRIOEEQ6080 EEOE000060 POOEO00000 TOO0D49000 Diff0f080f ffP€f0fd6f fef40f808f fOD0000000 TE00000000 06000000 fMf080601
* 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= 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Meat Milk soil
Radio- ARKAARARARBAARRA AKAAARAAARAKAARA iiiiﬂhﬂﬂihihihiﬂ RAAARARARARAKARR AKKAAAARAAAARAAA AARARAARRAARAAAR
Nuclide risk fract. risk fract. fract. risk fract. risk fract. risk fract.
RARRARA RAAARRAAA AAARAA ARAAARAAA AAAARA hﬂﬂﬂﬂhﬁﬂﬁ BAABAR AAABAARAR AARAAR ARARRAAARA AABAAA AABAAAARE ARAKAA
H-3 0.000E+00 0.0000 1.442E-08 0.0109 2.887E-07 0.2188 3.799E-09 0.0029 6.287E-09 0.0048 6.830E-11 0.0001
fRiffff fRff@f6df fi6600 QfRQQ0000 fi1i8f @ffffifif f6f06f fffffffdf ff8fff fHfff0841 fR6060 90080011 fRE0Mf
Total  0.000E+00 0.0000 1.442E-08 0.0109 2.8B7E-07 0.2188 3.799E-09 0.0029 6.287E-09 0.0048 6.830E-11 0.0001

0

Excess Cancer Risks CMRS(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 Plant Meat Milk ALl Pathways**
Radio- AARRARARRARAAARA AAARARARARAAAARA ARAAARAAARBAAAAR ARAAAARAAARAAARA AARAAARKAARARAAR AAAKAAARRARKAARR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.

RARRARR RARRARAAR AAARAA ARARARAAA AAAARA ARAARBRARA ARAAAR AAKAAARKA AAAAARA AARARARAA ARARAR AAARARAAR ARRAAA
H-3 9.676E-07 0.7333 7.027e-11 0.0001 3.721E-08 0.0282 3.179E-10 0.0002 9.457E-10 0.0007 1.319E-06 1.0000
PIfffif fRRPff@6f fR8600 QRRO00060 f90d0 fDQ00908f Q00661 ffiff8fff ffffff fffffffff fiffff fffffffff fiifif
Total 9.676E-07 0.7333 7.027E-11 0.0001 3.721E-08 0.0282 3.179E-10 0.0002 9.457E-10 0.0007 1.319E-06 1.0000

0

oo

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

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground
Radio- ARARARARARARAAAA
Nuclide risk fract.

ARRARAR ARARAARAK RARAAA
....... 0-000E+00 0.0000

ITITITI ITITINIIT ITINII
Total 0.000E+00 0.0000

Inhalation
BARARARERRRARRAR

risk fract.
RARARARAR RARRAA
1.442E-08 0.0109

ITITITIIT IITINI
1.442E-08 0.0109

Radon
RARRRARARARARARA
risk fract.
BARRRARAR BARARA
0.000E+00 0.0000
fPEf6661 (66618
0.000E+00 0.0000

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

Initially Existent Radionuclides (i) and Pathways (p)

Plant
RARARARARARARAKA
risk  fract.
RABRARARAA ARARAR
2.887E-07 0.2188
fifififis fifiii
2.B87E-07 0.2188

Meat
AARARARARARARARA
risk fract.
ARRARRARA ARAARA
3.799E-09 0.0029

TITIIINIT TITILI
3.799E-09 0.0029

Aftachment

Milk
KRRARARARRRARARA
risk fract.
ARRARAKAA ARAAAA
6.287E-09 0.0048
fiffffff fiffff
6.287E-09 0.0048

3

Originator: _S. W. Clark

Soil
RARARARARAKARRRA
risk fract.
RARARARRA ARAAAA
6.830E-11 0.0001

6.830E-11 0.0001
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Total Excess Cancer Risk CNRS(i,p,t)*** for

File

Water
Radio- HAARARARARARARAKA
Nuclide risk fract.

KRRARAARA ARAARARAR AKARAR
H-3 9.676E-07 0.7333
Total  9.676E-07 0.7333

**XCNRSI(,p,t) includes

03/10/2008
100-F-46 French Drain Confirmatory Sampling Soils Analysis
¢ C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

13:54 Page

Initially Existent Radionuclides (i) and Pathways (p)

7

and Fraction of Total Risk at t= 1.000E+00 years

Fish
RARAKRARARARARAR
risk fract.
RARAARARAR RRARARA
7.027E-11 0.0001

7.027E-11 0.0001

contribution from

Water Dependent Pathways

Radon
BARAEREARRERRRAAR
risk fract.
KEAKAKREAK RRKRKA
0.000E+00 0.0000
PIRTTIEET fQQfdd
0.000E+00 0.0000

Plant
ARRRARRAARARARRR
risk fract.
AAARAARAR RARRAA
3.721E-08 0.0282

ITITITINIT ITIINI
3.721E-08 0,0282

decay daughter radionuclides

Meat
RRRARARARARAARARA
risk fract.
RARARARAR AARARA
3:179E'10 0.0002
TITEITI0D fMf0M
3.179e-10 0.0002

Milk
RARRBARARARAARAA
risk fract.
RARAARARR AARARA
9.657E-10 0.0007

9.657E-10 0.0007

Rev. 0

ALl pathways
AEARAAARAARRRARA
risk  fract.
RARRARRAR RARARA
1.319E-06 1.0000

1.319E-06 1.0000
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File

Radio-
Nuclide
RAARAAR

H-3
fIfffff
* Sum of

Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 3

T« Limit = 180 days 03/10/2008 13:54 Page 8
100-F-46 French Drain Confirmatory Sampling Soils Analysis
: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 2.000E+00 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
ARARARARRARARRARRRARARARARARARARARARARARARRRRARRARARAR AARARARARARARARARARARARARARARARARAARARARAKARARARAARARR
Inhalation Plant Meat Milk Soil Water Fish Plant
RARRARARAA ARARAAARKA KAARARAKAA ARAARABRAAA AARKABRARAR ARAAKABAAR KAARAARAAR ARAARARAAR ARA

1.963E+04 5.433E+05 7.14BE+03 1.183E+04 B.413E+01 2.340E+06

Total
Ingestion*
ARA AP ARA ARRARARAAA
1.322E+02 7.000E+04 5.979e+02 1.817E+03 2.975E+06

all ingestion pathways, i.e. water independent plant, meat, milk, soil

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

Radio-
Nuclide
ARAARAR
H-3
friffif
Total

Radio-
Nuclide
KARARAR
H-3
fifffif
Total

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground
RRRRARRARRARARAA
risk fract.
ARARARRRA AKARAR
0.000E+00 0.0000

0.000E+00 0.0000

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water
ARRAARRRARARARAR
risk fract.
ARARRRRRA ARARAR
6.318E-07 0.7334
PEffffffs fififi
6.318E-07 0.7334

and Fraction of Total Risk at t= 2.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
ARRRARRARARAAAAA

risk fract.
RARARARKA ARARRA
9.410E-09 0.0109
fiiffiifg fiiiii
9.410E-09 0.0109

Plant
RARARARARARRARAR
risk  fract.
RARARARAR REARAR
1.885E-07 0.2188
pfiffifies fffiff
1.885E-07 0.2188

Meat
ARRRARAARARARARAR
risk fract.
RRARARARA ARAAAR
2.480E-09 0.0029

2.480E-09 0.0029

Milk
ARRAARARARARARAR
risk fract.
RARARAKAR BARAKA
4.104E-09 0.0048
PRfffiffg ffiiii
4.104E-09 0.0048

and Fraction of Total Risk at t= 2.000E+00 years

Fish
BARARARRRAARARRA
risk fract.
BRARARAARA ARAARA
4.58BE-11 0.0001

4.588E-11 0.0001

Water Dependent Pathways

Plant
RRARRARRARRAARAAA
risk fract.
RARRARARA ARRARA
2.4306-08 0.0282

ITTTIITIT ITINII
2.430E-08 0.0282

Meat
KARARARARARARARA
risk fract.
RABARARAR ARAARA
2.076E-10 0.0002
ITTRETTED fH0Q10
2.076E-10 0.0002

** Sum of water independent ground, irhalation, plant, meat, milk, seil

and water dependent water, fish, plant, meat, milk pathways

Radio-
Nuclide
RARAKAA
fiiiiii
Total

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 2.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground
RARARARARARARARA
risk fract.
RABARAARA ARRARA
0.000E+00 0.0000
pifffiieg fiiiii
0.000E+00 0.0000

Inhalation
RARARARRARARRAER

risk fract.
RABRARAARA ARARAR
9.410E-09 0.0109

9.410E-09 0.0109

Radon
BARARARARARRAARA
risk fract.
RARABRAKAR ARARAA
0.000E+00 0.0000
fPffi666f fff18f
0.000E+00 0.0000

Initially Existent Radionuclides (i) and Pathways (p)

Plant
AARARARARARARARA
risk fract.
RARAARKRA ARRARA
1.885E-07 0.2188
Pfifiiiin ifiiii
1.885E-07 0.2188

Milk
BARARARARARARARA
risk fract.
BRARARARAR RARARA
6.306E-10 0.0007
PIiffifif fiiiii
&6.306E-10 0.0007

Meat
AARARARARARARAKA
risk fract.
ARAAAARAR ARARAR
2.480E-09 0.0029

ITITIITIT ITIINI
2.480E-09 0.0029

Attachment

Soil
ARAARARRAARARARA
risk fract.
ARRARARAR RAKRKA
4.458E-11 0.0001

4.458E-11 0.0001

ALl Pathways**
RARRARARARARRARA
risk fract.
RAARARAAR ARRARA
8.615€-07 1.0000

ITITIIIIT IIIILI
8.615E-07 1.0000

Milk
RARARARARARARREA
risk fract.
AARARARAR AKARAA
4.104E-09 0.0048

4.104E-09 0.0048

Originator: S. W. Clark

Soil
ARABAARRAARRKARA
risk fract.
RARRARARA ARAARA
4.45BE-11 0.0001
fiififiig fiiiii
4.45BE-11 0.0001
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13:54 Page

Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File

Total Excess Cancer Risk CMRS(i,p,t)*** for
and Fraction of Total Risk at t= 2.000E+00 years

Initially Existent Radionuclides (i) and Pathways (p)

Water Dependent Pathways

9

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Rev. 0

Water Fish Radon Plant Meat Milk ALl pathways
Radio- AKAARARAARARARAA RAARAAAARARARAAR RARARRARAARARAAR ARABAARARAAKAAAA ARAAARARAARARAAR AARAARAAARAARARA ARAARARABRAKABAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

ARARARA ARAAAAAAA RAARAR
H-3 6.318E-07 0.7334

6.318E-07 0.7334

Total

HARARARAR ARAARA
4.588€-11 0.0001

TITRITIIT RIIINI
4.588E-11 0.0001

BARAARRAA RRAAAA
0.000E+00 0.0000
POEOfREED fPfQ6d
0.000E+00 0.0000

ARRAARAAR RARARA
2.430E-08 0.0282

2.430E-08 0.0282

AARRARAR ARARAR
2.076E-10 0.0002

ITITIIIIT TININI
2.076E-10 0.0002

KARRRARAR ARAARA
6-306€-10 0-0007

ITITITINT ITIIIL
6.306E-10 0,0007

RRARAARAR ARAAAA
8.615E-07 1.0000
iififief fifiit
8.615e-07 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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100-F-46 French Drain Confirmatory Sampling Soils Analysis

10

File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 4.000E+00 years
Water Independent Pathways (Inhalation w/c radon) Water Dependent Pathways
Radio-  ARAARAARARARAAARARARAARARAARARARAAAARARRARARRAARRARARR AAARARAAARABAAAARAAARAREAARRARAKEAKARAAARAARAARRARAAKE  Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
RARAAAR ARARRAAARA ARRARARARA RARAARAARA AAARAAARKA ARAARARAAA ARAAAAARAA ARAAAAAARA ARKAAKRRAR RARRABAARR AARRAARRAA ARAARARAAA
H-3 8.365E+03 2.315E+05 3.046E+03 5.041E+03 3.585E+01 9.979E+05 5.636E+01 2.985E+04 2.550E+02 7.T46E+02 1.26BE+06
POEOEEE ORERQOQD0D POEOEQD060 fEfff6f6f fEEf06864f fiffffffff fOffff0i00 fo0000000d fO0000000F SOOR000000 POORO00060 fR0000 04010
* 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= 4.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
1] Ground Inhalation Plant Meat Milk Soil
Radio- AARARARRAARRARARA ARAAARARAARARRAR RRARARARARAAAAAA ARARARAAAAAAAAAA ARARARARAAAAAAAA ARARAARARARARARA
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.
RAARRAA AARAAAAAA AAKKAA KAAARAAAR AARRAA ARAAARAAA AAAARA AAAAARRAA REAARA AABAARARA AARAAR AAARAAAAAR ARAAAA
H-3 0.000E+00 0.0000 4.009E-09 0.0109 8.028E-08 0.2186 1.056E-09 0.0029 1.748E-09 0.0048 1.899E-11 0.0001
POEffff fOQf0600 fO6060 GOf06666% ff668f SfOf86060 f64600 Qf808080 f06060 QEOD06060 f0006F fff08686f ffifif
Total  0.000E+00 0.0000 4.009E-09 0.0109 B8.028E-08 0.2186 1.056E-09 0.0029 1.748E-09 0.0048 1.899E-11 0.0001
1]
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 4.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk ALl Pathways**
Radio- AAARAARABAAARKAA AAAKAAAARAAARARA ARAAAARARARAAARA RARAAARARARAAAAR AARBAAARARARAAAA AAAAEARABAARABAA
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.
ARARARA ARARAARAA ARAKAA ARARARAAR AARARA AAAAAARAR RAAARA RARARARAA RBAAAR AARBAAARA ARAAAA AARRAAARA ARARAA
H-3 2.694E-07 0.7335 1.956E-11 0.0001 1.034E-08 0.0282 B8.849E-11 0.0002 2.6BBE-10 0.0007 3.672E-07 1.0000
Pifiiif ffififiiif ffiiff fffffiiff f0fiff ffeffffff f8ffif feffffdff f06D01 f0f0f0041 DOD6D GOf908680 f6ffif
Total 2.694E-07 0.7335 1.956E-11 0.0001 1.036E-08 0.0282 8.849E-11 0.0002 2.68BE-10 0.0007 3.672E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 4.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARARAAARBAARRAAR KAARRARAABARAARA ARAAARAAAABAARRA ARAABRAAARAAARAA AAABAARAAAAKKAAR ARAARARAAARKAARR ARARAARBAARRARAAR
Nuclide risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.

RRARAAR ARAARAKAA ARARRA
H-3 0.000E+00 0.0000
IITEDET REEERE60 QD601

REARARKRA AKAARA
4.009E-09 0.0109

ARRRARAAR RARARA
0.000E+00 0.0000

ITITIITIT ITIIII

ARARARARA ARAARA
8.028E-08 0.2186
TITITIEET fQfQif

ARABARRRA ARKAAR
1.056E-09 0.0029
TEfffi6f fMfiid

RARARARAR ARRARA
1.748€-09 0.0048

ITITITITT TIII11

ARARAARRA ARKAAR
1.899E-11 0.0001
IIRITERED fffffi

Total  0.000E+00 0.0000 4.00%9E-09 0.0109 0.000E+00 0.0000 8.028E-08 0.2186 1.056E-09 0.0029 1.748E-09 0.0048 1.899E-11 0.0001
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Attachment to Waste Site Reclassification Form 2008-021 Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 11
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Total Excess Cancer Risk CMRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 4.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant at Milk ALl pathways
Radio- AARRRAAARRAAARAR ARKAAKABAARAAAAR AARRAARAARAABKAR AARKAAARARAAARAA AAF ARRRARARA AARARAARARARAAAR ARARARARARARABAA
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.

ARRARAK AARAAAAAR AKARAR AARARAAAR ARARAA ARAARARKA ARAAAA AAARARARA ARARAA ARAARRARA AKAAAA AARAAKARA RAKBAA AAARAAARE AARAAA
H-3 2.694E-07 0.7335 1,956E-11 0.0001 0.000E+00 0.0000 1.036E-08 0.0282 8.849E-11 0.0002 2.688E-10 0.0007 3.672E-07 1.0000
POIE08D (RTRR0000 DO0I00 MOOEH606f fRE061 fIf000600 06061 fROP00000 66060 GEOO0666F fO6660 fRff6fiff f0fiif fiiiiiiii fiiiii
Total  2.694E-07 0.7335 1.956E-11 0.0001 0.000E+00 0.0000 1.036E-08 0.0282 8.849E-11 0.0002 2.688E-10 0.0007 3.4672E-07 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 12
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/fyr at t= 1.000E+01 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio-  AARAAARRARARRARARAARARRARRRARAARKARARRARRRAAAARRARAAAR nnnnnnnnnnnmnnnnmnﬁnhﬁhhﬁﬂhhihmhiiMihiuiiﬂhn Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*

BRARARA AARAABAKAA KEAAAAKARA KARARAAAAR AAARAARRAA ARAAARAARA AAAAAABAAR AAAKARARAA AEAAARRAAA AAARAAAAAR AARAAAARAA AAAAARARAR
- 6.463E+02 1.789E+04 2.353E+02 3.895E+02 2.770E+00 7.727E+04 4.364E+00 2.311E+03 1.974E+01 5.998E+01 9.818E+04
fEffiff fOfP606867 fEOD00000 fOR0800000 DODE000000 DOODO00900 fOD000006% fREfQ8686 PREG800000 fR00000000 TO00000000 TROD00060 11
* 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+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Meat Milk Soil
Radio- ARARARARAKAARKAR AKARAARARRARAAARA ARAARARARRAAAARA ARAAAARAAARARAAR ARAAAARAAARRAARA ARAAAARRAABARAAAR
Nuclide risk fract. risk fract. risk fract. risk fract. risk  fract. risk fract.

ARARARA ARARRRARA ARAAAR ARARAARAR ARARAR ARARARARA ARARAR ARAARARAR AAARAR ARARARAAA ARAAAR ARAAARAAA AKRAAA
H-3 0.000E+00 0.0000 3.095E-10 0.0109 6.199E-09 0.2183 B.156E-11 0.0029 1.350E-10 0.0048 1.466E-12 0.0001
PRfffff fEO80060 f06600 @Q@Q@idi f@0000 Qff0000%f f9686f ff069698% ffifff fffffifff 96081 fifED8801 fifi1i
Total  0.000E+D0 0.0000 3.095E-10 0.0109 6.199E-09 0.2183 8.156E-11 0.0029 1.350E-10 0.0048 1.466E-12 0.0001

0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk ALl Pathways**
Radio- ARRRARARARARARAA AAARAARARARARARA KAARARAAAERAARAA AAAAAAARAARAAAAR ARRAARARAAARARAR AARAAAARBAARRAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

ABARARA ARARARARA ARARAR ARARAARAR ARAAAA ARARARARA ARARAR AAKAAAKAA AAKARA ARARARARA ARARAR ARARARARA AARKKA
H-3 2.084E-08 0.7339 1.514E-12 0.0001 8.016E-10 0.0282 6.847E-12 0.0002 2.080E-11 0.0007 2.840E-08 1.0000
POfRfff fRff06040 00600 @OEQ06000 f00000 Q@ff01080 fOD061 GOO006000 Q69660 ff08D8681 ffffif fffffiffi fff0df
Total  2.084E-08 0.7339 1.5714E-12 0.0001 8.016E-10 0.0282 6.847E-12 0.0002 2.080E-11 0.0007 2.840E-08 1.0000

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

1]
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
1] Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARARRRARAARAARA ARAAARRARAARARAR ARRARAARARRARAAR ARARAARARRARARAR ARRAAARARARARAAR AAKAARAAAAAARAKA AKAARAKARRARAAAR
Nuclide risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract. risk fract.

RARRAAA AARARAARAR ARAAAA ARARRARAR ARAAAR ARAARARAA ARRRAR ARAAAARAR AARKAR AAKARARAA AARAAR AAAAAARAA ARAAAA AKRARAAAE ARAAAA
H30.000£+00 0.0000 3.095E-10 0.0109 0.000E+00 0.0000 6.199E-09 0.2183 8.156E-110.0029 1.350E-10 0.0048 1.466E-12 0.000]

Piififi fiffiiifl f@ifif GRO@0Q000 T00d800 OORQDD080 f9666f fffffffff ffffff Gfffd0fff f8d081 Qff00f800 fD0061 GERQ0606f fiiiii
Total  0.000E+00 0.0000 3.095E-10 0.0109 0.000E+00 0.0000 6.199E-09 0.2183 8.156E-11 0.0029 1.350E-10 0.0048 1.466E-12 0.0001
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 13
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File ¢ C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALl pathways
Radio- AAARARARARARARAA AAARAKARARAARAAR ARAARRRARRKAAREA ARAAARARARAAARAA AARAAABAAARRRARA ARRAARRAABARAAAA AAKAAARARAKRAAAA
Nuclide risk fract. risk fract. risk fract. risk  fract. i fract. risk  fract. risk  fract.

risk
BARARAR ARARARARA AAAAAA FARARAKAK ARAKAK REAARARAR RRARAR ARAABABAM ARAKAK AKAAAKARR RRAAAA AAKARARAR RARAAR ARKARRAKAR AKARAR
H-3  2.084E-08 0.7339 1.514E-12 0.0001 0.000E+00 0.0000 8.016E-10 0.0282 6.847€-12 0.0002 2.080E-11 0.0007 2.840€-08 1.0000

TfRffD fRRfef6ff ff0800 QOOQQ0090 fO0000 GOQD06960 f8ffff fffffifff fP0860 0000000 fD0004 GfEf686f0 ffffff fif0d6i6f ffffii
Total 2.084E-08 0.7339 1.514E-12 0.0001 0.000E+00 0.0000 8.016E-10 0.0282 6.847E-12 0.0002 2.080E-11 0.0007 2.840E-08 1.0000

**%CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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ATTACHMENT 3
1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 14
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathway:
Radio- .i‘qMMHMMAMMMnnnannnnnnunnumhﬂhﬁhﬂhHMHHMHM ﬁ.iiﬁ.}in;ﬁinAnnaAaAaAnMMMMMMhEMﬁﬂ&ﬁﬂiuﬁiﬂhﬂiﬂﬂ Total
Nuclide Inhalation Plant Mea Lk Soil Water Fish Plant Meat Milk Ingest1on*
RARARAR ARAAARAARA RARARAARAA hxﬂﬁhiﬁhm HMMME& REAARARARA AARRARAAAA AAARAAARRA ARAAAKARAA AAARARARAA AAARAAAKAA RAAAARAAAR
H-3 1.252E-01 3.464E+00 4.559E-02 7.544E-02 5.363E-04 1.508E+01 B8.516E-04 4.510E-01 3.853E-03 1.170E-02 1.913E+01
PRfffff CPOEOEQ080 PREEE€8688 fRfffiffff ffff0f80df fOff00000f fOD00000d0 fE0909008f fO00600000 fifd0i0d0d fRffiiii0f fMffiiiiit
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and Water-dependent water, fish, plant, meat, milk pathways
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3,000E+01 years
o] Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Soil
Radio- AAARAAAARAARARAA AARARKARARAAARAR AKKRARARARARAAAR ARRAARRAAAAREARA hliﬁﬁﬁﬁiiiﬂﬁiﬂ!ﬂ ARARARARARARARAR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.
KARARAR AARAARARA AARAAR AARAARAAA AAARRA AAARARAAA RAARAR ABKARARAA AAAARAR AARAAAAAA AAKAAAR AAAKARARA ARKAAK
H-3 0.000E+00 0.0000 5.980E-14 0.0108 1.198E-12 0.2170 1.576E-14 0.0029 2.608E-14 0.0047 2.833E-16 0.0001
PRiffif PORERE060 fR0868 fER66608f f90680 Q00800000 90000 QOD080040 66060 fOR000060F f06060 Q06001 fiifit
Total 0.000E+00 0.0000 5.980E-14 0.0108 1.198E-12 0.2170 1.576E-14 0.0029 2.60BE-14 0.0047 2.833E-16 0.0001
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk ALl Pathways**
Radio- AARBARARBAAARRAA AARARRARARAAAAAA AARARARARARAARAA AARAAABARBARAAAR ARKAAABAAARRAAAR AARAAAAARAAKAAAR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk  fract. risk fract.
BRAARRAR AAABAAARR AARRAR AAAAARARA AARARA AAAARARAR KAAARA AARAAAEAR AAAAAR ARBAAARAA ARAAAA AARARAARAR ARRAAA
H-3 4.058E-12 0.7352 2.947E-16 0.0001 1.561E-13 0.0283 1.333E-15 0.0002 4.050E-15 0.0007 5.519E-12 1.0000
ififiii iiiiiiiii IIffff PORRQE0D0 POEO80 GRfQ80600 90080 fQdiif0dif fi0fff Qifffffff ff6dff ffffffiff fifiif
Total 4.058E-12 0.7352 2.947E-16 0.0001 1.561E-13 0.0283 1.333E-15 0.0002 4.050E-15 0.0007 5.519E-12 1.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARARAAAARARAARAR RAARRAAARAAARAAR ARAAARARARKARARR ARAAARARAARARARA AARAAAARAARAKAAA ARAKARARARAAKAAR AARARAAAAAARKAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

ARRRARA ARRRARRAR RARAAR

H-3 ~ 0.000E+00 0.0000

Total  0.000E+00 0.0000

HRARRAAKA AARRAR
2.980E-14 0.0108

ITITITINT TITITI
5.980E-14 0.0108

ARAAARARA ARARAR
0.000E+00 0.0000

0.000E+00 0.0000

ABARARARA AREARA
1.198E-12 0.2170
PIEETTEEd ffffii
1.198E-12 0.2170

AKARAARAR AARARA
1.576E-14 0.0029

ITITITIND IIINII
1.576E-14 0.0029

ARRRRRBAA AARAAR
2.603-14 0.0047

ITITIIIIT ITIIII
2.608E-14 0,0047

BAREARRAK ARKKAAA
2.833E-16 0.0001

2.833E-16 0.0001
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 15
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Mi Lk ALl pathways
Radio- AKKRARARRRRARAAR ARARAARAARAARAAR RARARKAARAAAARAA ARKAAAARARAARERA ARARAAAAARKARAAAR RAAAARAAAKAAKRAR ARRAARARARARABAR
Nuclide ris fract. risk fract. risk fract. risk  fract. risk  fract. risk  fract. risk  fract.
RARAARR AKARAARAAR ARA

ARRAAR  ARKARARAA ARAAAA ARAARARAR RAAAAR AARAAAAAA ARAAAA AAKARAAAA AKAREA AARAARAEA KARKAA RARAKKAAR ARAAAR
H-3 4.058E-12 0.7352 2.947E-16 0.0001 0.000E+00 0.0000 1.561E-13 0.0283 1.333E-15 0.0002 4.050E-15 0.0007 5.519E-12 1.0000
IHERRRf DRRROO0DD 00000 QROQ00801 Q6080 SRfff0000 DP0000 QEQ000081 fR0006 GOO0R6007 06060 DOEPEf661 ffffff fiffiiiii fffffi
Total  4.058E-12 0.7352 2.947E-16 0.0001 0.000E+00 0.0000 1.561E-13 0.0283 1.333E-15 0.0002 4.050E-15 0.0007 5.519E-12 1.0000

***CNRSICi,p,t) includes contribution from decay daughter radionuclides
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 16
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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-  AAARAAARAAAKAAARARAARRAARAAAAAAARAAARAAARARAREAARRKAAR hﬁﬂﬁﬂi}inﬁ.inannnnanMnnnnnnnnMnﬁﬁﬁhﬁhhﬁﬂﬂﬂﬁiﬂiiiﬂiﬁ. Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARKARAR ARAARRRAAR ARRARARARR AARRRAAAAA ARAAARARAA KARARAAKAR AAAKRAAAAA AAAAAKAAAA BRRAAAARAR AARARRAAAA KARAAAARAA ARARABRAKAA
H-3 1.064E-14 2.945E-13 3.878E-15 6.416E-15 4.559E-17 1.316E-12 7.435E-17 3.938E-14 3.365E-16 1.022E-15 1.662E-12
Pififf fifififiis ffffifiiil fifffiiifd TEOfQf4f4f fOf6000d000 (000000000 fO09000000 PE00000000 fO09008000 f10008080F FHE00000¢1
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathuways

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 racon)

0 Ground Inhalation Plant Meat Milk Soil
Radio- AARAAAARRAARAAAAA ARARRARARRRAARRAR AKARARAARKARARAR iiiiiﬂﬁﬁﬁﬂiiﬂﬂii ARRRARARAKKRARAA ARAAARKRARARAAAR
Nuclide risk fract. risk fract. risk  fract. fract. risk fract. risk  fract.

ARRAAAR AAAARAAAR AARARA RAAARBARA RAAAAR ARAAARARA ARARAR iﬁihﬁiﬂhi ARRRRA ARAAARARA AARKAA ARAARARAR ARAKRA
H-3 0.000E+00 0.0000 5.039E-27 0.0106 1.010E-25 0.2126 1.325E-27 0.0028 2.197E-27 0.0046 2.246E-29 0.0000
PPPEEDD DRORG000D PODOE0 QRGRD0007 DOD06% SEE668680 06000 Q9000001 f0606f QOO0006081 00680 fif0fiiif fiiiii
Total  0.000E+00 0.0000 5.039E-27 0.0106 1.010E-25 0.2126 1.325E-27 0.0028 2.197E-27 0.0046 2.246E-29 0.0000

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 Mi Lk ALl Pathways**
Radio- AARAAAARAAAARAAA KAARKAARARAAARAA ARARARAARARAARAR ARARRAABAAABAAAR ARBKARABAAAARARA AAARAARARAAARAAA
Nuclide risk fract. risk fract. risk  fract. risk fract. risk  fract. risk  fract.

ARARARA ARRARARAR RARARA ARAAARAKAA ARARAA AAAAAAAAA ARARAA ARARAAARA ARAAAA AAARARARA ARARAA AKARARAAR ARAKAK
H-3 3.514E-25 0.7398 2.399E-29 0.0001 1.351E-26 0.0285 1.120E-28 0.0002 3.442E-28 0.0007 4.750E-25 1.0000
PEEREEE PREQQ000D POO000 QQOGD0000 fO0061 PEOOE668f 00660 PO6000000 06000 OOO000601 (08681 f@D000000 16060
Total  3.514E-25 0.7398 2.39%9E-29 0.0001 1.351E-26 0.0285 1.120E-28 0.0002 3.442E-28 0.0007 4.750E-25 1.0000

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

0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARRARAARARAARKAA ARKRRARARARRAAAR AAAARARARARARAAA RAAAARARARAAARAR AARRAARARARAAAAR AARRKRAAARARARAR ARRAAAARRARAAARA
Nuclide risk  fract. risk fract. risk fract. risk fract. risk fract. risk  fract. risk  fract.

RARARRA RARARRARA RRRARA RAARRAAAR RRARAR AAAARARAA RARAAA AAARARARA ARAAAR AAARRAKAR ARAAAR ARAARAARR KAAARA RAAAKARAR RARAAR
H-3 0.000E+00 0,0000 5.039E-27 0.0106 0.000E+00 0.0000 1.010E-25 0.2126 1.325E-27 0.0028 2.197E-27 0.0046 2.246E-29 0.0000
PRIOEED PREDR9060 6006 BESO60000 SO6880 GRff0000f f60000 QOO600660 f006601 COO006006 f060001 f00000601 (00000 ffREf66Ff f61111
Total  0.000E+00 0.0000 5.039€-27 0.0106 0.000E+00 0.0000 1.010E-25 0.2126 1.325E-27 0.0028 2.197E-27 0.0046 2.246E-29 0.0000
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Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

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

File

Water
Radio- AKRAARARARRAKRARA
Nuclide risk  fract.

ARRAARA ARRARARAR AARAAR
H-3 3.514E-25 0.7398

Total 3.514E-25 0.7398

Initially Existent Radionuclides (i) and Pathways (p)

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

and Fraction of Total Risk at t= 1.000E+02 years

Fish
RARARARKARARARRR
risk fract.
ARAAARRAA ARRAAA
2.399E-29 0.0001

ITITITIIT ITIIII
2.399E-29 0.0001

Water Dependent Pathways

Radon
RARAARARARABARKA
risk fract.
RERRRAARA ARAARA
@.000E+00 0.0000
ITTETIOET fffiid
0.000E+00 0.0000

Plant
REABRARARAARARAARA
risk fract.
RARARARAR RARARA
1.351E-26 0.0285

1.351E-26 0.0285

Meat
RARRARARARARARRA
risk fract.
HKARRARAAK RAKRRA
1.120E-28 0.0002
TIEETIOET ffMfd1
1.120E-28 0.0002

Milk
AAARRARAARARAAAA
risk fract.
ARARARARA ARARAA
3.442E-28 0.0007
fiffifiin fifiii
3.442E-28 0.0007

Rev. 0

ALl pathways
RARARRARARARARAA
risk fract.
RARRRAARA ARAAAR
4,750E-25 1.0000

4.750E-25 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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100-F-46 French Drain Confirmatory Sampling Soils Analysis
: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

13:54 Page 18

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 (Ilnhalation w/o radon)

Radio-
Nuclide
ARARARA
H-3

Inhalation

Plant

Meat

Milk Soil

Water

Fish

Water Dependent Pathways

Plant

RRAARARARARRARARARARAARRARAARARARARARARARARARARARARARA ARAARAAARAAARAARARARARARARARARARAARRAARARARRRRARRARAAR
Milk

BARARARAEA ﬂhﬂiiiﬂﬂﬁﬁ AARARARRAR ARAAARAARA ARRARARRAA ARABRARAAA AAARAAARAA ARAAAAAAAR AARRARARAR ARAARAKARR RAARAKAAKA
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 O. UOUE+UD 0. DOUE+UU

Meat

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

and water-dependent water,

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

0

0

0 Ground
Radio- KAKARARARARARARA
Nuclide risk fract.

ARRAARR ARRABAAAR AARAAA
H-3 0.000E+00 0.0000

fish, plant, meat, milk pathways

and Fraction of Total Risk at t= 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation
AKRARAARARARARRA

risk fract.
RARARARRA ARAKRA
0.000E+00 0.0000

Plant
ﬁiﬂiﬂﬂﬂhihiﬁﬂﬁhi
fract.
ﬁﬂﬁiiﬂiﬂi RARARA
0.000E+00 0.0000

Meat
RARAARARARARRRRA
risk fract.
RRAAARARA ARAAAA
0.000E+00 0.0000

Milk
ARRARRRARRAARAAR
risk  fract.
RRARRRARAA ARAARA
0.000E+00 0.0000

ITITITIID IIIINI

Soil
RARARARARARABRARA
risk  fract.
RAKRARERE RARREA
0.000E+00 0.0000
PIfTEfD81 166641

Rev. 0

Total
Ingestion*

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

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- ARRABRAAARAAARAAA AARARRAAARARAARA ABAARRAAARBAAARA AARAARAAARAAAAAR AARAAARAAARARAAA AARARARKABRARKAAR

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

ARRRRAR ARRAAARAR RARARA
0.000E+00 0.0000
fIIETTE6D fD60Q1
0.000E+00 0.0000

AARARARRA ARAKAR
0.000E+00 0.0000

TTITIINIT ITINII
0.000E+00 0.0000

RARAKAKAR RAKARA
0.000E+00 0.0000

TITIIINIT ITINIR
0.000E+00 0.0000

RARARARAR RRARAR
0.000E+00 0.0000
fITETTE6D fR0Q11
0.000E+00 0.0000

RRRARRAAR ARARAR
0.000E+00 0.0000

AARARARAR AKAKAR
0-000E+00 0.0000

ITITITITT ITINII
0.000E+00 0.0000

ITTIINI
Total 0.000e+00 0.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil

and water dependent water, fish, plant, meat, milk pathways

0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAARARARAAR ARARARARARAAARAR ARARARAARARAARAR ARAARAARAARAAARA AARAAABKARARAARR ARRAAARAAAARAAAA AAKAARKKARAKAAAR
Nucl ide risk fract. risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.

ARRARARRA AAARAR
0.000E+00 0.0000

ITTITITIT IITINI
0.000E+00 0.0000

HAKARAR AHAKAKAKA RARRAR
,,,,,,, 0.000€+00 0.0000

TIITIID ITINIININND IITIINI
Total 0.000E+00 0.0000

ARARAKAAR ARRAAR
0.000E+00 0.0000
TTEEITEED 16000
0.000E+00 0.0000

ARRAARKAA AARARA
0.000E+00 0.0000

ITITITTIT ITINII
0.000E+00 0.0000

RRRAARARA ARARRR
0.000E+00 0.0000
TITTIINID TiEfid

0.000E+00 0.0000

ARRAARARA ARRARA
0.000E+00 0.0000
PIETTIEET fRDE61
0.000E+00 0.0000

ARARARAAR ARARAR
0.000E+00 0.0000

0.000E+00 0.0000
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Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

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

File

Water
Radio- ARARARRRARARAEAR
Nucli isk fract.
AP KRR RARARA

Total  0.000E+00 0.0000

***CNRSICi,p,t) includes

Initially Existent Radionuclides (i) and Pathways (p)

: C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

and Fraction of Total Risk at t= 3.000E+02 years

Fish
RARRRARARAARARAA
risk fract.
BAKARBRARAR ARABAR
0.000E+00 0.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon
RARARARARARARARA
risk fract.
AARARARAR RARAKA
0.000E+00 0.0000

0.000E+00 0.0000

Plant
BARABARAARARARAA
risk fract.
RRABAARARA ARARRA
0.000E+00 0.0000

0.000E+00 0.0000

contribution from decay daughter radionuclides

Meat
RARRARARARARAARA
risk fract.
RARAAARAR RARARA
0.000E+00 0.0000

0.000E+00 0.0000

Attachment

Milk
RRRAARARRRRRARAR
risk fract.
RARRARARA ARRRAA
0.000E+00 0.0000
TEETE6080 fMf611
0.000E+00 0.0000

3

Originator: _S. W. Clark

Rev. 0

All pathways
ARARAARAAAARARAR
risk  fract.
ARRARARAR RAARAR
0.000E+00 0.0000

0.000E+00 0.0000
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TRESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 20

Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis

File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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) er Dependent Pathways

Radio- Mﬁﬂiﬁiiﬁiannnnnnnnanaanunnnnnmnnnﬁﬁﬁﬁhlﬂﬂiﬂﬁ.MAM anannnnnmuﬁﬁhmﬁﬂﬂiﬁﬁﬂﬂiﬂﬂﬂhﬂnnninnnnnnammn Total
Nuclide Irhalation Plant Lk Soil Water Fish Plant Meat Milk Ingestion*
RABRAARA  ARARARAARA ARAARRAAAA MHMMM HMM&SM AARARRARRA ABARAABAAA KAARRAARRA ARARAARAAA AAAARARARA KARAAAARKA KRAAAKAAAR
H-3 0.000E+00 O. ODOE+00 0. 000E+00 0.000E+00 0. 000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0 000E+00

fifiiit
* sum of all ingestion pathways,
and water-dependent water,

i.e. water independent plant, meat, milk, soil
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 Milk Soil
Radio- AAARARAKARARARAR AKARAARRARARAARA AAKARAARARARARAA ARKRARARARARAAAR AAARARARARARARAR ARAARAAAARARARAAR
Nuclide risk fract. risk fract. risk fract. risk  fract. risk fract. risk  fract.

RERAARR RARARARAR ARAAAR

ARAAARARR RARAKA

RARAAKRAR AKARAR

ARARARAAA RARAAR

ARARARRAA AKARAR

BRARAARAAA ARAAAR

H-3  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 O0,000E+00 0.0000

fifffif fOfRfQf6f f6866f fEf6fffff ff0fdif ffef08001 (90960 Q0068686 f86660 dfifiiiif 10861 GDffffiff 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
0

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 Plant Meat Milk ALL Pathways**

Radio- AARARAARRAARAAAR KAARRAARARAAAAAA AAAARARAAAKAARAR ARAAARRAAARAAARA ARAAAARKAAABKAAR AARARARAABARAAAA

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

0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- AARRRARARAARRAAA AAAARAAARRAARRAA BAAARRAARARAARAA AAAARAARARARARAR AABKAAKAAARRAARE ARABAAARBAARRAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

RRRAARR ARRABRAAAR ARAAAR
0.000E+00 0.0000

Total  0.000E+00 0.0000

** Sum of water independent ground, irhalation, plant,
and water dependent water,

AARARAR ARAARAAAR ARARAR
H-3 0.000E+00 0.0000
ITIEEET PREGE0060 QD410
Total  0.000E+00 0.0000

ARARARARA RARARA
0.000E+00 0.0000
PIEEEfE4D fif6di
0.000E+00 0.0000

RABAKAARA AKRRAR
0.000E+00 0.0000

ITITITIIL ITIIINI
0.000E+00 0.0000

RHARRARAR RAARAR
0.000E+00 0.0000

TTITITIND IIIINI
0.000E+00 0.0000

ARAAARRAA AKRARA
0.000E+00 0.0000
IITTTEEET EQEEMM
0.000E+00 0.0000

ABRARRRAA RAAAAA
0.000E+00 0.0000

0.000E+00 0.0000

meat, milk, soil
fish, plant, meat, milk pathways

AARRRARAA RAARAR
0.000E+00 0.0000

0.000E+00 0.0000

ARAARARAA ARARAR
D-000E+00 0.0000

ITITITITD TIIINI
0.000E+00 0.0000

ARRRARAAR RARARR
0.000E+00 0.0000

0.000E+00 0.0000

Attachment

KARARARAA RKKAAR
0.000E+00 0.0000

0.000E+00 0.0000

RARAKARAR RRARAR
0.000E+00 0.0000
PIETfI66D fHRD01
0.000E+00 0.0000

3

Originator: 5. W. Clark

Soil
RARARARARARARARA
risk fract.
RARARAARA ARARAA
0.000E+00 0.0000

0.000E+00 0.0000
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 21
Intrisk : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File ¢ C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways
Radio- ARARARKRARAARRAA ARRRRARARARAAAAR AARAARAAAARARAAR ARAAARARAAAARKAR AAAKAAAARAARARAE AARAKARAARAARERAA ARARABRAARARAABKR
Nuclide risk fract. risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract.

ARARAAR ARARARAAA ARRARA AKAARAARA RAAAKA RARRAAAAA RRAAAR AAAAAAAAA ARAKAR ARARABARK ARARAAR AEARAARAR AAARAR ARAARAAKRA AAKAAR
H-3 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
PRORERD fORM0E000 T00000 PIE90000 DR0060 TOORD6600 f606601 fOO000000 f0880f COOf08000 fO6600 ff0000601 f00960 fi0900660 f11fff
Total  0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 1
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Table of Contents
RARRBARRARARRAARKA
Part IV: Concentration of Radionuclides

Concentration of radionuclides in different media
Time= 0.000E+00
Time= 1.000E+00
Time= 2.000E+00
Time= 4.000E+00 ..
Time= 1.000E+01 ..
Time= 3.000E+01
Time= 1.000E+02
Time= 3.000E+02
Time= 1.000E+03

OOV~ W

-
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ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 2
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.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-  ARRAARARAR AARRARARAR RRRAARAARA ARRARARARA KAKAARARAA
Nuclide pCi/g pCi

RARARAR aAnﬁﬁﬁiﬁﬂh ARABARARAA A
k- T 3.380E+01 3.380E+01 2.611E-04 0.

fififil ffffiiffif fffffffiii I[lIlI[III Ixriifi[tt [111111111
*The surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of H-3 in soil moisture = 2,792E+02 pCi/ml

Concentration of gasecus H-3 in air = 5.25BE+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 0.000E+00 years*

Drinking MNonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AARAAARAAA RAAAAARARA AAAARBAAAR AARAAAAKAA AAAAKKAAAR hihihﬁﬂﬂ RARAAAARAR RAREARRAAR KAAAARAAAR
Nuclide pCi/L pCi/kg pCifkg pCi/kg pCi/kg pCiskg pCi/L pCi/skg pCi/kg
ABARARA AARAAARAAA AAAARARARA RKAAARABAAA BAABAAAAAA AAAARAKAAAR ﬁiﬁihiﬁ.ﬁh}i RARAAAARAR AAARARRAAA KAAARKAAAR
H-3 0.000E+00 2.231E+05 2.231E+05 2.231E+405 2.231E+05 8.724E+04 5.299E+04 0.000E+00 0.000E+00

TEfifdf ffffffdfff fifififiif 000900000 TfEf8f068 f0900000400 PR0R000008 SERE0000460 TH0i00000d FRi0E0 081
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

TRESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 3
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water
Radio- ﬂﬁliﬁﬂiana AARARARARA ARRRRAKARA iﬂniﬁﬂﬂﬂiﬁ KARREARARA

pCi/g pCi/m**3 pCisL
A AAR ARARRARARA RARRAKAARA iiiﬂﬂnnn ARRARAARAR
2.207E+01 2.207E+01 1.705€-04 4.904E403 1.951E401

Piffiif fiffffifif ffffffffif feffffifff fEEEfE066f fffififiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of H-3 in soil moisture = 1.823E+02 pCi/ml
Concentration of gaseous H-3 in air = 3_433E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  ARRAAAKARA AARAARRAAA KARRARBARA ARARAAAAAR ARARARRAAA ARARARARAAR BAARBAARAA ARAAARRAAA AAAAARAAAR
Nuclide pCi/L pCifkg pCi/kg pCiskg pCi/kg pCiskg pCi/L pCiskg pCi/kg
ARARARA RARRAARARA ARARARKAAR AAARARARAA AAARAAAAAR RAARARAAAAR ARARAAARAR AAAARKARAA nmmm RRRAARRAAR
H-3 4.909E+03 1,666E+05 1.731E+05 1.654E+05 1.618E+05 6.592E+04 4.181E+04 1.965E+01 1.965E+01

PIffefl DOITRDQQQ0DD TTQEQD0000 fODDDDRDET BEEQQ0Q000 DdDff0f80d POO@0d00@0 fQfffffdiff ff0dfff6ff ff6fi6fifd
*Concentrations are at consumption time and include radicactive 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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TRESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page &
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 2.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water
Radio-  ARAAAAARAA AARAAAAAAAR RAARAAAAAR ARRAAAAARA ARARAARAAA

pCi/g pCi/m**3 pCi/L pCi/fL
Al AA AAARARARAR RAARARARAA RARARARARA ARARARARAR
(1.441E401 1.441E+01 1.113E-04 3.202E+03 1.274E+01

Pifffif ffff@iffif fff0@0@04% ffD0080d6f PEERHE6©8f fiffdffiiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of H-3 in soil moisture = 1.190E+02 pCi/ml

Concentration of gaseous H-3 in air = 2.241E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 2.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AAABAARRAA ABAARARAAR KARRARAAAA ARARAAAAAR ARKAARARAA KAAAKAARAA AARARARARA AABAAARAAA RAAARARAAR
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCiskg pCi/kg pCi/L pCi/kg pCi/kg
RARARAR AAARARAARA AARARAKAAR AAARARAARA ARARAAARAR RAARARARAR nhihiﬁ.ﬂﬁm RARAAARARA ARAARARAAA RAAARAAAAR
H-3 3.206E+03 1.087E+05 1.130E+05 1.080E+05 1.056E+05 4.303E+04 2.729E+04 1.283E+01 1.283E+01

ITIRITD TORIQDREED DOGODDQE0D fODRGD0880 REEQ00600 QD090 004 TOD98000F fO86f€86f fOf0f8000d fQffifiidi
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 5
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-456_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 4.000E+00 years

Contaminat- Surface Air Par- HelL Surface
ted Zone Soi l* ticulate
Radio-  ARAARAAARA AKARARARAA RARAARAAAA MMMMH Miiﬁ.ianan
Nuclide pCi/g pCi/g pCi/m**3 pCi/L

RARAKAR ARRRARAKAR Miﬁi‘.iﬂh}iih BARRARRARA ARRAARARAR RAZ
W3 6130400 6.138E100 6.7L1E-05 1366405 5.435E+00

Piifiil fRffffffff fRfdfffdiff fifffffiif ffffdffidif fffifififi
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of H-3 in soil moisture = 5.070E+01 pCi/ml
Concentration of gaseous H-3 in air = 9.549E-01 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 4.000E+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
ater Vegetable Vegetable Meat Milk
Radio- ﬁﬁhiﬂiim REAARRAARA ARARARAAAR AARRAAARAA AARAARAKAR KAAARRAAAA AAABAAAAAA ARAAAAAAAA ARAAARARAR
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCiskg pCi/L pCi/kg pCi/kg
RRARABR ARRARRAARA AKARARRAAA RAARAAAARR AAARARARAA RARAABAAAR AAAAABAARA AAARKARARA ARAAAARAAA RAARARAAAA
H-3 1.367E+03  4.634E+04 4.B15E+04 4.602E+04 4.501E+04 1.834E+04 1.163E+04 5.472E+00 5.472E+00

TIRETED TOOTIDOOED DRORED0Q60 fPR8GD00080 POEQ000000 fQiffdifid fOREff00ff ffefff86ff fOOf0ff000 fRfd0i0idi
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

1TRESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 6
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soij l* ticulate Water Water
Radio-  ARAAAAAARA nnnnnahnh RRARARAARA KRARAAARAR ARAAARAAAA

m**3 /L pCi/L
ARA ﬂiiﬁhuiuh KARRARARAR ARARRAAAAR RARARARKAA
.‘r,?{'?ﬁ_?! 4.742E-01 3.663E-06 1.057E+02 4.207E-01

piiieif fifffdfifif DODEQ€000f fRQE0E888f fREf8f88d8f fffffifdiii
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of H-3 in soil moisture 3.917E+00 pCi/mlL

Concentration of gaseous H-3 in air 7.378E-02 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+01 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AABRAAARRAA RAARARARAR KAAARAAARA AAAKARARAA ARRAAARAAA AAAKARAAAR AAAKKARARA ARARAARARAA RARARARAAA
Nuclide pCi/L pCi/kg pCiskg pCi/kg pCi/kg pCifka pCi/L pCi/kg pCi/kg
RRRARRR ARRARARAAR KAARARARAA RAARRAAAAA AAARAAAARA ARKARARAAA KAARARAAAAR BAAABAAARA ARAKARARAA KAAARARAAA
H-3 1.058E+02 3.581E+03 3.722E+03 3.556E+03 3.478E+03 1.417E+03 8.990E+02 4.237E-01 4.237E-01

Tiififf TROR900880 TOEORG0060 fRDE690000 TRfiD00001 ffff06041 fH0€0f096% Piffffifif fffififfff fOffififiif
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 7
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 3.000E+01 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soi l* ticulate Water Water
Radio-  AARKARARAR AARAAARAAA RARARAAAAR ﬁﬂﬂﬁhiﬂﬁﬂn ARARRARRAA
Nuclide pCi/g pCi/g pCi/m**3 p
RARAARR AAARAAARAA RARARARAEA KARARBEAAR BAAA

H-3 9.184E-05 9.184E-05 7.094E-10 2.063E- 02 8.209E-05

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of H-3 in soil moisture 7.585E-04 pCi/sml
Concentration of gaseous H-3 in air 1.429E-05 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 3.000E+01 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AKAARRRAAR AARARAAAAA AARARARAAR KAAARKAARA Hﬂﬁiﬂiﬂiﬂﬂ RARARRAARA ARAARAARAA RAAAAEAAAR ﬁhih}iiiui
Nuclide pCi/L pCiskg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg
AARARAR AARAAARRAA RRAARRAARA KARAAAAAAAR AARAAARARA AKARARAAAR AAARAARAAA AAARAAAARAA ARAAAKKAAR hhih}iiﬂiﬂi
H-3 2.065E-02 6.941E-01 7.216E-01 6.891E-01 6.740E-01 2.747E-01 1.743E-01 8.268E-05 8.268E-05

PRIREED POERDOE690 DRESED6080 fRRGE69608 fR00900000 TO0f000860 fRO0060000 fOfff06661 ffffi0600 fRfD10001
*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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Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soi l* ticulate Water Water
Radio-  ARARAARARA ARRRAAAARA RARRRRARAA RARAAAAKAR ARARAAAAAR
Nuclide pCi/g pCi/fg pCi/m**3 pCi/L pCi/L
RARRARA ARAARARARA ARARARARAR RAARARARAR RARARARARKA ARAKAKARAR
H-3 7.807E-18 7.BOVE-18 6.030E-23 1.801E-15 7.167E-18

ITIPTTED QIRDDDDD00 DEODRDQ660 POQEDE0007 fRfffd0iif Dfdifffffif
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
Concentration of H-3 in soil moisture = 6.448E-17 pCi/ml
Concentration of gaseous H-3 in air = 1.214E-18 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years*

Drinking MNonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable eat
Radio-  ARARARAAAA RARARARAAA RARRAARAAA Aiﬁﬂﬁihiﬂ Hiﬁiﬂiﬂnnnn BARARARARA ARAKAKARAK KAAARARARA AARAARAKAR
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
RRRAARR ARRRARARAA AAARAARAAA RAAARAAARR AAARRAARRA ARARARARAA AAAARARAAR ARRABAAARA ARRRAARAAA ARRAARAAAA
H-3 1.803E-15 5.919E-14 6.160E-14 5.871E-14 5.740E-14 2.341E-14 1.488E-14 7.218E-18 7.218E-18

fiifien POfEQ6686f fOO0008600 fOOf00000% Tififf0fff fff088686f fOPGf00800 fOD0D00000 f09000600 fQfffifiif
*Concentrations are at consumption time and include radicactive 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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Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 3.000E+02 years

Contaminat- Surface Air Par- HeLl Surface
ted Zone Soil* ticulate
Radio-  ARKARARKAA AARAARARAA RRAAAKKAAA M.\iﬂiihihﬁ hﬂnﬂnanan
Nuclide pCi/g pCi/g pCi/m**3 pCi/L
RARAARR ARRARARARA ARAARRBAAR BAAEAAAARA ARRAKAABAA AKR
H-3 0.000E+00 U DOUE+DU U -000E+00 0.000E+00 O. OUOE+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 H-3 in soil moisture = 0.000E+00 pCi/ml
Concentration of gaseous H-3 in air = 0.000E+00 pCi/m**3

Concentration of radionuclides in foodstuff media
at t = 3.000E+02 years*

Drinking  MNonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AAKARAKAAA RARARRARAR RKAAARAAARA ARRRAARARA ARAARBAAAAA ARAAABAAAA KAAARARAAA AARABRARARA RAAAARRAAAR
Nuclide pCi/L pCi/fka pCi/kg pCi/kg pCifka pCi/kg pCi/sL pCi/kg pCi/kg
RARAARR AARARARBAR ARAARARAAR AAARAABARA ARARAARARA ARARARRAAR EAARAAAAAA AAKARAAAAR ARRAAAKAAA RAABRRAAAR
H-3 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O.000E+00 0.000E+00

IRIROED TDDOORDODD DGOQDQD00 DEOROED000 DOR0Q00060 TiffQf0diff TERff86640¢ fR66fd60iff fPfffifif fffffgiii
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

TRESRAD, Version 6.4 T« Limit = 180 days 03/10/2008 13:54 Page 10
Concent : 100-F-46 French Drain Confirmatory Sampling Soils Analysis
File : C:\PROGRAM FILES\RESRAD_FAMILY\RESRAD\100-F-46_FRENCH DRAIN_TRITIUM.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+03 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water
Radio-  AARRARRAAA ARAARARAAR ARAARAARAR AAARAARARA KAAAREAARA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
ARAARAR ARRRAARARA ARAARARAAR AAAARAARAR BAABAAARAA KRAAREAAAR
H-3 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Pieffff PERERf00880 PfdffQdfif ffffffdfiif fif0f66f6f ffffffiffii
*The Surface Soil is the top layer of soil Within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of H-3 in soil moisture = 0.000E+00 pCi/ml

Concentration of gaseous H-3 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
Water Vegetable Vegetable Meat Milk
Radio-  AAARAARARA ARAAAABARA KARARAAARA AAARARARAA ARAAAARAAA AAARAARARA AAARRAAARA AAKKARARAA AAAARARAAA
Nuclide pCi/L pCiskg pCifka pCifkg pCi/kg pCiskg pCi/L pCi/skg pCi/kg
AARAAAA AARARAARAAA AAAARABAAA RKAAARBARAA BAARRAARAA ARARAARAAA AAARRAAARA AAAARAAARA ARAKARARAA ARAAKARARA
H-3 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O.000E+00 O0.000E+00 O.000E+00 0.000E+00 0O.000E+00

*Concentrations are at consumption time and include radicactive 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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APPENDIX D

100-F-46 DATA QUALITY ASSESSMENT
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CONFIRMATORY SAMPLING DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the confirmatory sampling
approach and resulting analytical data with the sampling and data requirements specified in the
site-specific sample designs (WCH 2007, DOE-RL 2005b). This DQA was performed in
accordance with site-specific data quality objectives found in the 100 Area Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2005a).

To ensure quality data, the SAP data assurance requirements and the data validation procedures
for chemical and radiochemical analysis (BHI 2000a, 2000b) are used as appropriate. This
review involves evaluation of the data to determine if they are of the right type, quality, and
quantity to support the intended use (i.e., evaluate against cleanup criteria to support a no action
or remedial action decision). 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 design (WCH 2007), the field logbook (WCH 2008), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. In addition, Toxicity Characteristic Leachate Procedure
(TCLP) metals analysis was performed on the confirmatory samples collected at the 100-F-46
waste site. TCLP analytical results are requested for waste characterization purposes and do not
support No Action or Remedial Action decisions for waste sites. This DQA limited the data
review for the 100-F-46 confirmatory sampling to the data required per the sample design.
Confirmatory sample data collected at the 100-F-46 waste site were provided by the laboratory in
sample delivery group (SDG) K1037. SDG K1037 was submitted for third-party validation. No
major deficiencies were identified in the analytical data set. Minor deficiencies are discussed
below.

SDG K1037

This SDG comprises a field duplicate pair (J16355/J16356) sampled from the base of the
excavation at the 100-F-46 waste site and sample J16357 (equipment blank). These samples
were analyzed for inductively coupled plasma (ICP) metals and mercury. In addition, the field
duplicate pair (J16355/J16356) was analyzed for hexavalent chromium, polycyclic aromatic
hydrocarbons (PAHS), total petroleum hydrocarbons (TPH), polychlorinated biphenyls (PCBSs),
gross alpha and gross beta by proportional counting, carbon-14, tritium, isotopic plutonium, and
by gamma spectroscopy. SDG K1037 was submitted for formal third-party validation. No
major deficiencies were identified in SDG K1037. Minor deficiencies found in SDG K1037 are
as follows:

No matrix spike (MS) analysis was performed for tritium or for carbon-14. Third-party
validation qualified all tritium and carbon-14 results as estimated and flagged with a “J”
designation. The data are useable for decision-making purposes.

For the mercury analysis, the holding time of 28 days was exceeded by less than twice the limit,
and all mercury results were qualified as estimates and flagged “J” by third-party validation.

Remaining Sites Verification Package for the 100-F-46, 119-F Stack Sampling French Drain D-1
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Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the lead result for sample J16357 (the equipment blank) is of similar
magnitude as the method blank result, and is qualified by third-party validation as an undetected
estimate with a “UJ” flag, due to method blank contamination. The data are useable for
decision-making purposes.

Also in the ICP metals analysis, the matrix spike (MS) recoveries for four ICP metals
(aluminum, iron, manganese, 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. Therefore, 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 three analytes with acceptable results.

In the PAH analysis, the matrix spike duplicate (MSD) and laboratory control sample (LCS)
recoveries for benzo(a)pyrene are outside the acceptance criteria, at 142% and 141%,
respectively. The benzo(a)pyrene results were qualified as estimates and flagged “J” by third-
party validation. Estimated data are useable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference (RPD) evaluations of main sample(s) versus the laboratory
duplicate(s) are routinely performed and reported by the laboratory. Any deficiencies in those
calculations are reported by SDG in the previous sections.

Field quality assurance/quality control (QA/QC) measures are used to assess potential sources of
error and cross contamination of samples that could bias results. Field QA/QC samples, listed in
the field logbook (WCH 2008), are the 100-F-46 sample primary and duplicate (J16355/J16356).
The main and QA/QC sample results are presented in Appendix C.

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 comparison of the RPD
of the duplicate samples for each contaminant of concern. The results of the field duplicate RPD
calculation were reported in the final validation package for SDG K1037, and are summarized
below.

Radionuclides

None of the RPDs calculated for the field QA/QC samples radionuclide results exceeded the
acceptance criteria of 30%. The data are useable for decision-making purposes.
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Nonradionuclides

The RPD calculated for selenium was 34%, which exceeded the acceptance criteria of 30%. An
elevated RPD such as this in the analysis of environmental soil samples is largely attributed to
heterogeneities in the soil matrix and only in small part attributed to precision and accuracy
issues at the laboratory. The data are useable for decision-making purposes.

An overall visual inspection of all of the data is also performed. No additional major or minor
deficiencies were noted. The data are useable for decision-making purposes.

SUMMARY

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential 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-46
confirmatory sampling data found that the analytical results are accurate within the standard
errors associated with the analytical methods, sampling, and sample handling. The DQA review
for 100-F-46 waste site concludes that the data are of the right type, quality, and quantity to
support the intended use. The confirmatory sample analytical data are stored in the ENRE
Environmental Restoration database prior to being submitted for inclusion in the HEIS Hanford
Environmental Information System database. The confirmatory sample analytical data are also
summarized in Appendix B.
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