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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the

618-2 Solid Waste Burial Ground, also referred to as Solid Waste Burial Ground No. 2;

Burial Ground No. 2; 318-2; and Dry Waste Burial Site No. 2. This site is located in the

300-FF-2 Operable Unit in the 600 Area of the Hanford Site in southeastern Washington

State. During its period of operation from 1951 to 1954, the 618-2 site was used

primarily for the disposal of contaminated equipment, materials, and laboratory waste

from 300 Area Facilities.

Site excavation and waste disposal of the 618-2 waste site are complete, and the

exposed surfaces have been sampled and analyzed to verify attainment of the remedial

action goais. Results of the sampling, laboratory analyses, and data evaluations for the

618-2 site indicate that all remedial action objectives for direct exposure, protection of

groundwater, and protection of the Columbia River have been met for industrial land

use (see Table ES-1).

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

accordance with the Hanford Federal Facility Agreement and Consent Order

(Ecology et al. 1989) and the Waste Site Reclassification Guideline TPA-MP-14

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

included as Attachment ES-1.

ES-1
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Table ES-1. Summary of Cleanup Verification Results for the
618-2 Waste Site. (2 Pages)

Remedial

Requirement Remedial Action Goals Results Objectives Ref
Attained?

Direct Exposure - Attain 15 mrem/yr dose rate above Maximum dose rate calculated by RESRAD
Radionuclides background over 1,000 years. Attain for the site is 1.19 mrem/yr and 0.212 mrem/yr

the CERCLA risk range of 10-~ to 10-'. for the combined staging pile and
decontamination area. The maximum risk
calculated by RESRAD for the site is Yes d
1.5 x 10 ~5 and 9.58 x 10~7 for the combined
staging pile and decontamination area. No
radionuclides were detected above
background in the overburden soil.

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

Nonradionuclide Attain hazard quotient of <1 for All hazard quotients are below 1.
Risk Requirements noncarcinogens.

Attain cumulative hazard quotient of <1 The cumulative hazard quotients for the site,
for noncarcinogens. the overburden, and the combined staging pile

and decontamination area are all below 1. Yes
Attain excess cancer risk of <1 x 10" Excess cancer risks were not calculated d
for individual carcinogens. because all nonradionuclide carcinogenic

COCs (arsenic and cadmium) were detected
Attain a total excess cancer risk of <1 x below statistical background levels.
10i' for carcinogens.

Groundwater/River Attain single COC groundwater and With the exception of uranium, RESRAD
Protection - river protection RAGs. modeling predicts that contaminants from the
Radionuclides site and the combined staging pile and

decontamination area do not reach
groundwater within 1,000 years. Uranium is
predicted to reach groundwater within 1,000
years, but at concentrations below the RAG.
Therefore, all groundwater and river protection
RAGs have been attained.

Attain National Primary Drinking Water No beta-/gamma-emitting radionuclides are
Standards: 4 mrem/yr (beta/gamma) predicted to reach groundwater within 1,000 Yes d
dose rate to target receptors/organs.a years; therefore, the Drinking Water Standard

RAGs have been attained.

Meet drinking water standards for No nonuranium alpha-emitting radionuclides
nonuranium alpha emitters: the more are predicted to reach groundwater within
stringent of the 15 pCi/L MCL or 1/25Mh 1,000 years; therefore, the drinking water
of the derived concentration guide per standards for alpha emitters have been
DOE Order 5400 .5.b attained.

Meet total uranium standard of The maximum predicted activity for total
21.2 pCi/L.0  uranium in 1,000 years (11.2 pCi/L) is below

groundwater and river protection RAGs.

Groundwater/River Attain individual nonradionuclide Soil cleanup levels for groundwater and river
Protection - groundwater and river cleanup protection have been attained. Yes d
Nonradionuclides requirements.

ES-2



CVP-2006-0001 0
Rev. 0

Table ES-1. Summary of Cleanup Verification Results for the
618-2 Waste Site. (2 Pages)

Remedial

Requireent . Remedial Action Goals Results Obctives
Attained?

Supporting 1. 618-2 cleanup verification sample location design (Appendix D) e
Information

2. Closeout Plan for the 618-2 Burial Ground f

a "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141).
b Radiation Protection of the Public and the Environment (DOE Order 5400.5).
c Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pg/L MCL (65 Federal Register76708) 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, 100X-CA-V0038 (3H 2001).

d Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden and 618-2, 618-3, 618-8 Staging Pile and Decon Pad
Footprint, 0o0OX-CA-V0060, Rev. 2, Washington Closure Hanford, Richland, Washington.
618-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan, 030oX-CA-V0077, Rev. 0, Washington Closure Hanford, Richland,
Washington.
Closeout Plan-for the,618-2 Burial Ground, CCN 129577, Washington Closure Hanford, Richland, Washington (WCH 2006a).

CERCLA = Comprehersive Environmental Response, Compensation, and Liability Act of 1980
COC = contaminant of concern
MCL = maximum contaminant level (drinking water standard)
NA = not applicable
RAG = remedial action goal
UCL = upper confidence limit
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Attachment ES-i
Waste Site Reclassification Form

Date Submitted: Operable Unit(s) 300-FF-2 Control Number: 2006-062
12107/06

Lead Agency: EPA
Originator: Waste Site ID: 618-2
L M. Dittmer

Type of Reclassification Action:
Phone: 372-9664

Rejected ]
Closed Out 0
lnterimClosed Out 0
No Actioi 0

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

Description of current waste site condition:

Remedial actions at this site have been performed in accordance with remedial action objectives and goals -

established by the U.S. Environmental Protection Agency and the U.S. Department of Energy, Richland Operations
Office, in concurrence with the Washington State Department of Ecology., The selected remedial action involved
(1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated
excavation materials at the Environmental Restoration Disposal Facility in the 200 Area of the Hanford Site, and
(3) backfilling the site with clean soil to adjacent grade elevations.

Basis for reclassification:

The 618-2 site has been remediated to meet the remedial action objectives specified in the Interim Action Record of
Decision for the 300-FF-2 Operable Unit, Hanford Site, Benton County, Washington, U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 2001). Remedial actions were performed so as to allow industrial
land use and to protect groundwater and the Columbia River. The waste site has a deep zone; therefore,
institutional controls to prevent uncontrolled drilling or excavation into the deep zone are required. The basis for.
reclassification is described in detail in the Cleanup Verification Package for the 618-2 Burial Ground
(CVP-2006-0001 0), Washington Closure Hanford, Richiand, Washington.

D. C. Smith
DOE-RL Project Manager Date

NA
Ecology Project Manager Sig ature Date

A. L. Boyd -
EPA Project Manager Signature Datb

ES-4
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1.0 INTRODUCTION

This cleanup verification package (CVP) documents that the 618-2 waste site was
remediated in accordance with the Interim Action Record of Decision for the
300-FF-2 Operable Unit, Hanford Site, Benton County, Washington (ROD) (EPA 2001),
as modified by the Explanation of Significant Differences for the 300-FF-2 Operable Unit
Interim Record of Decision (ESD) (EPA 2004). Remedial action objectives (RAOs) and
remedial action goals (RAGs) for this site are documented in the ROD (EPA 2001) and
the Remedial Design Report/Remedial Action Work Plan for the 300 Area (RD RRAWP)
(DOE-RL 2004b). The ROD provides the U.S. Department of Energy, Richland
Operations Office, the authority, guidance, and objectives to conduct this remedial
action.

The remedy specified in the ROD (EPA 2001) and conducted for the 618-2 waste site
included: (1) excavating the site to the extent required to meet specified soil cleanup
levels, (2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Facility (ERDF) in the 200 Area of the Hanford Site, and
(3) backfilling the site with clean soil to the average adjacent grade elevation.
Excavation was driven by RAOs for direct exposure, protection of groundwater, and
protection of the Columbia River. For the respective points of compliance, RAGs,
summarized in Table 1, were established for the contaminants of concern (COCs) in the
RDRIRAWP (DOE-RL 2004b) to support industrial land use. Preliminary waste site
contaminants of potential concern were identified in the 300 Area Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2004a). Following excavation of the site,
final COCs were identified in the Closeout Plan for the 618-2 Burial Ground (WCH
2006a) and are listed in Table 1.

Table 1. Summary of Remedial Action Goals - Industrial Land Use. (3 Pages)

.ndustrin Industrial Soil CleanupContamnants Sail Cleanup Industrial Sail Cleanup Level far Lee oRvr
Con emants Level for Direct Groundwater Protection ve or iver

(mg(m/g (mg/kg).

Nonradionuclides
Barium 4 ,90 0  NA0  NAe
Cadmium 139d NAe NA*
Chromium >1,000,000 NA- NAe

Lead 1, 00 0  NAe NA0

Selenium 17,500 NAe NAe

Tin >1,000,000 NAe NA

Uranium (total) 505' 385 385'

1
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Table 1. Summary of Remedial Action Goals - Industrial Land Use. (3 Pages)

Industrial Soil Industrial Soil Industrial Soil Cleanup
Cleanup Level for Cleanup Level for Level for River

Contaminants of Concern Direct Exposure Groundwater
Protectionk Protectian

(pCi/g) (p/Ci/g) (pCilg)

Radionuclides

Tritium (H-3) 471 6,932,000 13,864,000

Cobalt-60 5.2 NA0  NAe

Nickel-63 4,026m 83m 83"

Strontium-90 2,500 NAe NA0

Cesium-137 25 NA8  NA8

Europium-152 12 NA8  NA0

Europium-154 11 NA8  NA8

Europium-155 518 NAe NA0

Plutonium-238 155 NAe NAe

Plutonium-239/240 245 NA8  NA8

Plutonium-241 12,900" NAG NA0

Americium-241 210 NA8  NA0

Uranium-233/234 1690 129P 129P

Uranium-235 170 13P 13P

Uranium-238 164 1251 125P

Uranium (Total) 3504 267' 267'
aDirect contact values represent soil concentrations that are protective of human receptors from direct contact with contaminated
waste/soil. Listed WAC 173-340-745(4), Method C cleanup standards for industrial soil apply to the top 4.6 m (15 ft) (WAC 173-
340-745[6])(1996).
Groundwater protection values represent soil concentrations that will be protective of groundwater. Values are equal to 100 times
the groundwater cleanup standard (WAC 173-340-745(4)(a)(ii)(A)) (1996), unless otherwise noted.
River protection values represent soil concentrations that will not cause applicable river cleanup levels to be exceeded as
contaminants migrate through the soil column to groundwater, and from groundwater to the river. Listed values are equal to 100
times the applicable river cleanup standard multiplied by a dilution attenuation factor of 2, unless otherwise noted.
Cleanup limit based on the inhalation exposure pathway per WAC 173-340-750(4)(b)(ii)(A) or (B), (1996).

8 The RESRAD model predicts that the constituent will not reach groundwater within 1,000 years based on a generic site profile
(4 m [13.1 ft] contaminated zone and 5.6 m [18.4 ft] uncontaminated zone) per the 300 Area RDR/RAWP, Rev. 1 (DOE/RL-
2004b).
Direct contact soil cleanup levels calculated using WAC 173-340-745(4), (1996) can result in values greater than pure material
(e.g., >1 million parts per million) (DOE-RL 2004b).
The 1,000 mg/kg lead value reflects the Method A soil cleanup level from WAC 173-340-745 (1996).
Method C industrial cleanup level from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005).
Based on the calculated isotopic distribution of uranium in the 300 Area and cleanup levels of 350 pCi/g and 267 pCilg for total
uranium, the corresponding uranium concentrations are 505 mg/kg and 385 mg/kg, respectively (BHI 2002) for
300-FF-2 Operable Unit sites.
Direct exposure values represent soil activities for individual radionuclides that would meet the remedial action objective for

- cumulative risk (i.e., 10-4 to 106 risk under an industrial land-use scenario) from exposure to contaminated waste/soil. Values will
be lower for multiple radionuclides to achieve the same risk endpoint. Listed values are calculated by RESRAD and apply to the
top 4.6 m (15 ft) (DOE-RL 2004b).

k Groundwater protection values represent soil concentrations that wiR be protective of groundwater. Listed values are calculated
by RESRAD, based on the applicable groundwater cleanup standard (DOE-RL 2004b).
River protection values represent soil concentrations that will not cause applicable river cleanup standards to be exceeded as
contaminants migrate through the soil column to groundwater, and from groundwater to the river. Listed values are calculated by
RESRAD, based on the applicable river cleanup standard (DOE-RL 2004b).

2
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'Cleanup level values from 100 Area RDR/RAWP (DOE-RL 2005) and (BHI 2004), 100 Area Radionuclide Lookup Values for the
1995 Interim Remedial Action Record of Decision, Calculation Number 0100X-CA-V0046, Rev. 0, Bechtel Hanford Inc. Richland,
WA.
Cleanup level value determined by RESRAD modeling for plutonium-241 using industrial land-use input parameters, as provided in
the 300-FF-2 Focused Feasibility Study (DOE-RL 2000).
Values determined using uranium equilibrium isotopic ratios and the industrial scenario selected soil cleanup level for direct
exposure for total uranium (350 pCi/g) as provided in the Remedial Design Report/Remedial Action Work Plan for the 300 Area

* (300 Area RDRIRAWP) (DOE-RL 2004b).
P Values determined using uranium equilibrium isotopic ratios and the industrial scenario selected soil cleanup level for

groundwater/river protection for total uranium (267 pCi/g) as provided in the 300 Area RDR/RAWP (DOE-RL 2004b).
SListed value is equal to a 15 mremlyr dose, based on the isotopic distribution of uranium-234, uranium-235, and uranium-238 in

the 300 Area from calculation brief 030OX-CA-V0042.
Value calculated using RESRAD, based on the generic site model, with a length parallel to groundwater of 100 m (328 ft) and Kd
values of 8.9 mL/g for the contaminated zone and 0 mL/g for the saturated zone (with no unsaturated, uncontaminated zone).

MCL = maximum contamination level (drinking water standard)
NA = not applicable
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose assessment model)
WAC = Washington Administrative Code

A waste staging pile and decontamination pad area was located in an uncontaminated
area near the 618-2 site for combined use during excavation of the 618-2, 618-3 and
618-8 Burial Grounds. Verification sampling of the residual soil beneath the footprint of
the 618-2, 618-3, and 618-8 Burial Ground Stockpile Staging Area is evaluated in this
CVP using the RAGs for unrestricted land-use listed in Table 2 and includes the
additional COCs, arsenic and silver, for the 618-3 and 618-8 waste sites. The
combined waste staging pile and decontamination pad area was evaluated for cleanup
verification as a single waste staging pile.

Table 2. Summary of Remedial Action Goals - Unrestricted Land Use. (2 Pages)

Direct Exposure Soil RAG for Sol[ RAG for
Contamiants of RAGs Groundwater Columbia River

Concern tsof a Protection Protection
(mgkg) (mg/kg)b (mg/kg)*

Nonradionuclides
Arsenic 20 NAd NAd

Barium 1,600 NAd NAd

Cadmium 13.9 NAd NAd

Chromium 120,000 NAd . NAd

Lead 353 NAd NA"

Tin 48,000 NAd NA"

Selenium 400 19 19

Silver 400g 89 19

Uranium (total metal) 81 53'

3
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Table 2. Summary of Remedial Action Goals - Unrestricted Land Use.
(2 Pages)

Direct Exposure Soil RAG for Soil RAG for
Contaminants of RAGs Groundwater Columbia River

Concern (pC/g) Protection Protection
(pCi/g) (pCi/g)

Radionuclides
Tritium 711 30,530 61,060

Cobalt-60 1.4 NAd NAd

Nickel-63 4,026' 83 83

Strontium-90 4.50 NAd NAd

Cesium-137 6.2 NAd NAd

Europium-152 3.3 NAd NAd

Europium-154 3.0 NAd NAd

Europium-155 125 NAd NAd

Uranium-233/234 27.1 17.9i 35.8

Uranium-235 2.74 1.8' 3.6
Uranium-238 26.2' 17.3 34.6

Plutonium-238 38.8 NAd NAd

Plutonium-239/240 35.1 NAd NAd

Plutonium-241 85 4k Nonek None"

Americium-241 32.1 NAd NA"
a Direct contact values represent soil concentrations that are protective of human receptors from direct contact with contaminated

waste/soil. Cleanup levels for unrestricted soil apply to the top 4.6 m (15 ft) as listed in WAG 173-340-740(3)(1996).
Groundwater protection values represent soil concentrations that will be protective of groundwater. Values are equal to 100 times
the groundwater cleanup standard (WAC 173-340-740) (1996), unless otherwise noted.
River protection values represent soil concentrations that will not cause applicable river cleanup levels to be exceeded as
contaminants migrate through the-soil column to groundwater, and from groundwater to the river. Listed values are equal to 100
times the applicable river cleanup standard multiplied by a dilution attenuation factor of 2, unless otherwise noted.
The RESRAD model predicts the constituent will not reach groundwater within 1,000 years based on a generic site profile (4.6 m
[15 ftj contaminated zone and 6 mf 19.6 ft] uncontaminated zone).
Cleanup limit based on the inhalation exposure pathway per WAG 173-340-750(4)(b)(ii)(a) or (b) (1996).
A WAG 173-340-740(3) (1996) value for lead is not available. This value is based on the Guidance Manual for the Integrated
Exposure Update Biokinetic Model for Lead in Children (EPA 1994).

9 Cleanup level values from 100 Area RDR/RAWP (DOE-RL 2005) and BHI 2004, 100 Area Radionuclide Lookup Values for the
1995 Interim Remedial Action Record of Decision, Calculation Number 01OOX-CA-V0046, Rev. 0, Bechtel Hanford Inc. Richland,
WA.
Based on the calculated isotopic distribution of uranium in the 300 Area and a groundwater protective cleanup level of 37 pCi/g for
total uranium, the corresponding uranium concentration is 53 mg/kg. For direct exposure, the activity concentration
corresponding to 15 mrem/yr of 56 pCi/g corresponds to a uranium concentration of 81 mg/kg.
Cleanup level values from 100 Area RDR/RAWP (DOE-RL 2005) and BHI 2004, 100 Area Radionuclide Lookup Values for the
1995 Interim Remedial Action Record of Decision, Calculation Number 0100X-CA-V0046, Rev. 0, Bechtel Hanford Inc. Richland,
WA.
Values determined using uranium equilibrium isotopic ratios and the unrestricted land use scenario selected soil cleanup level for
direct exposure for total uranium (56 pCi/g) as provided in the Remedial Design Report/Remedial Action Work Plan for the
300 Area (300 Area RDR/RAWP) (DOE-RL 2004b).

k Cleanup level values determined using RESRAD calculation with input parameters from BHI 2003, 300 Area Unrestricted Land-
Use Radioactive Look-up Values RESRAD Calculation, Calculation Number 0300X-CA-V0042, Rev. 0, Bechtel Hanford Inc.,
Richland, WA.

RAG = remedial action goal
RESRAD = RESidual RADioactivity (dose assessment model)
RDR/RAWP - remedial design report/remedial action work plan
NA = not applicable

4
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Soil cleanup levels were established in the ROD based on a limited ecological risk
assessment. Although not required by the ROD, a comparison against ecological risk
screening levels has been made for the site COCs. Screening values were not
exceeded for the waste site COCs, with the exception of selenium. Exceeding
screening values does not necessarily indicate the existence of risk to ecological
receptors. It is believed that the presence of selenium at this site does not pose a risk
to ecologicali receptors because concentrations of selenium are within the range of
natural site background (DOE-RL 1996). Barium, selenium, and uranium
concentrations were found in soil at depths greater than 4.6 m (15 ft) and are, therefore,
excluded from ecological risk consideration since the depth is below the standard point
of compliance per WAC 173-340-7490(4)(b). A baseline risk assessment for the river
corridor portion of the Hanford Site began in 2004 and includes a more complete
quantitative ecological risk assessment. That baseline risk assessment will be used as
part of the final ROD for these sites.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

The 618-2 Burial Ground, part of the 300-FF-2 Operable Unit, is located just north of the
300 Area exclusion area fence, and immediately adjacent to the 618-3 Burial Ground in
the vicinity of Washington State Plane coordinates E594020, N116360 (Figure 1). The
waste site, also known as Solid Waste Burial Ground No. 2; Burial Ground No. 2; 318-2;
and Dry Waste Burial Site No. 2, consists of three east-west oriented trenches. A
ground penetrating radar investigation, performed in 1995, identified three distinct
trenches as follows: a northern trench, approximately 49 m (160 ft) long and 9 m (30 ft)
wide; a middle trench approximately 54 m (175 ft) long and 15 m (50 ft) wide; and a
southern trench approximately 55 m (180 ft) long and 15 m (50 ft) wide. Each trench
was assumed to be approximately 4.6 m (15 ft) deep.

The 618-2 Burial Ground is reported to have been in operation from 1951 to 1954,
primarily for the disposal of contaminated equipment, materials, and laboratory waste
from the 300 Area Facilities. Radiological contaminants were reported to include
uranium, plutonium, and mixed fission products. The uranium waste was reportedly
solid metal (uranium oxide) cuttings from reactor fuel fabrication facilities in the 300
Area. The plutonium and fission products came from waste generated in the 300 Area
laboratory facilities. Non-radiological contaminants are reported to include lead and tin
from, various "dip-canning" processes. In 1954, a series of fires in the burial ground
reportedly destroyed most of the flammable material contained in the burial ground at
the time of the fires. A fire on February 17, 1954, in the northwest corner of burial
trench #2, was reported not to have spread to the southeast portion of the trench where
high-activity waste was known to be concentrated (GEl 954). In 1989, during interim
stabilization, a large number of automotive batteries were discovered on the surface of
the waste site. The batteries were left in-place and covered with approximately 0.6 m
(2 ft) of clean backfill.
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Figure 1. Hanford Site Map and Location of the 618-2 Waste Site.

If I
I, It

It I II I

f if16-2
it BQRBUR AL G Q

'I t. It

18
4 5;0 X 0 10 0 mtr

i URIAL GROUNDsr

Exising uildng H NFORANT

SITE PLN

50X:50 10 205meeB

//LK SO

Legend

Dirk RMSI

ML Deoise Buldn BUR IA MOAP<

3X:05"50K

6



CVP-2006-0001 0
Rev. 0

3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action activities at the 618-2 waste site initially began in November 2004
and were completed in August 2006 (WCH 2006a, 2006b). Excavation
and load-out operations were suspended from December 2004 to December 2005,
due to the discovery of higher than anticipated levels of plutonium-contaminated
waste. Remediation activities were conducted in accordance with the RDR/RAWP
(DOE-RL 2004b). Remediation involved excavation and removal of buried waste and
contaminated soil to the extent required to satisfy the RAOs and corresponding RAGs.
In-process radiological field screening was conducted during the site remedial actions to
guide the excavation and quickly assess the presence and level of contamination. The
radiological survey results indicated the presence of isotopes of uranium and plutonium,
as well as cesium-137 (WCH 2006a).

The buried waste consisted primarily of a wide variety of laboratory and construction-
type debris. Excavation activities found no indication of bulk liquid waste disposal at
this waste site. During the initial excavation phase, contaminated soil and debris were
excavated from the burial ground and transported to a designated "stockpile" area for
sorting and sampling. Sorting and sampling of the excavated soil and debris was
performed in a designated staging pile area. This staging pile area supported the
618-2, 618-3, and 618-8 Burial Ground excavations and is included with the closure of
the 618-2 waste site. A photo of the staging pile area is provided in Appendix A. Land
disposal restriction materials, primarily consisting of lead solids, were identified and
separated from the bulk soil and debris during excavation and sorting operations
(WCH 2006a). All excavated materials were disposed of at ERDF. Approximately
71,203 metric tons (78,488 U.S. tons) of material from the site was removed and
disposed of at ERDF (WCH 2006a). Pre- and post-remediation topographic civil survey
results for the 618-2 waste site are depicted in Figures 2 and 3, respectively.

Excavated material consisted of contaminated soil and a wide variety of miscellaneous
debris. Some Land Disposal Restriction (LDR) materials, (primarily lead solids) were
ideniffied among the debris and were subsequently segregated from the bulk soil and
non-LDR debris, then designated for separate load-out as LDR material. Subsequent to
sorting, the remaining bulk soil and non-LDR debris material stockpiles were sampled to
ensure that the material was in compliance with LDR restrictions. Upon receipt of
sample resuits confirming compliance with LDR restrictions, the "released" stockpile
material was loaded into ERDF containers and transported to ERDF for disposal. LDR
materials that had been segregated for treatment were subsequently loaded-out and
transported to ERDF under a separate waste profile.
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Figure 2. Pre-Remediation Topographic Map for the 618-2 Waste Site.
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Figure 3. Post-Remediation Topographic Civil Survey Map for the 618-2 Waste Site.
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Excavation of contaminated soil and debris was performed until native soil was reached
at the floor of each trench. The determination of native soil was based on the absence
of debris materials, plus radiological surveys and visual observations of the soil at the
base of the excavation.

When operations resumed in December 2005, the first materials designated for load-out
were the existing sorted stockpiles located on the east side of the designated stockpile-
sorting area. Fol[owing a sampling campaign to ensure compliance with LDR
restrictions, these sorted stockpiles were loaded into ERDF containers and transported
to ERDF for disposal. Concurrent with the load-out of the existing sorted stockpile
material, additional stockpiles of previously unsorted and unsampled 618-2 material,
located on the west side of the designated stockpile/sorting area, were thoroughly
sorted and subsequently sampled. Upon receipt of sample results confirming
compliance with LDR restrictions, these stockpiles were also loaded into ERDF
containers and transported to ERDF for disposal.

In January 2006, excavation and sorting operations resumed at the 618-2 Burial Ground
trenches utilizing a revised material handling strategy that eliminated the requirement
for hauling the excavated material to a designated stockpile area. The revised strategy
provided a mechanism for direct sorting and stockpiling of the excavated material inside
the boundaries of the existing trenches. After sorting, the "in-trench" stockpiles were
then sampled to ensure compliance with LDR restrictions. Upon receipt of sample
results confirming compliance with LDR restrictions, the "in-trench" stockpiles were
loaded into ERDF containers and transported to ERDF for disposal. Load-out of all
618-2 "in-trench" stockpile material was completed in August 2006.

3.2 WASTE SUMMARY

Waste encountered during excavation of the 618-2 Burial Ground trenches was
consistent with the types of material anticipated based on reported use of the
618-2 Burial Ground for disposal of contaminated equipment, building materials, and
laboratory waste from the 300 Area Facilities. The waste consisted mostly of
contaminated soil and debris, with some LDR materlal. Small quantities of laboratory
glassware, drummed oil, metal crucibles and centrifuges were unearthed in discrete
areas of the burial ground. A "safe" containing laboratory material was discovered
during excavation of the south trench in December 2004. Characterization of the
contents of the safe, including sampling and laboratory analysis of the containers found
inside the safe, is still in process. LDR material, which included the pile of abandoned
automotive batteries, as well as any items containing lead and/or asbestos, were set
aside and loaded-out in separate load-out campaigns, under a separate waste shipping
profile for LDR materials. No evidence of bulk liquid waste disposal was observed
during excavation of this waste site. Photos of waste items are provided in Appendix A.

11



CVP-2006-0001 0
Rev. 0

The total amount of non-LDR waste that was transported to ERDF from the 618-2 Burial
Ground waste site was approximately 71,049 metric tons (78,318 U.S. tons) as weighed
across the 300 Area truck scale, in 4,181 roll-off containers. The total amount of LDR
material (including the pile of abandoned automotive batteries) was approximately 154
metric tons (170 U.S. tons), in 11 roll-off containers.

3.3 FIELD SCREENING

Radiological surveys were performed during the site remedial actions to guide the
excavation and after the excavation operations were substantially complete to provide
an initial assessment of attainment of radiological cleanup levels. The surveys were
performed using Global Positioning Environmental Radiological Surveyor (GPERS) with
instrumentation specific to detection of radiation associated with gamma, beta, and
alpha emitting radionuclides. A sodium iodide detector was used for gamma radiation
and a plastic scintillation detector (SHP-380AB) was used for measurement of beta
radiological activity. The plastic scintillation detector was used in addition to the sodium
iodide detector because it responds principally to the beta radiation emitted by the
uranium-238 progeny and is, therefore, a good indicator of residual uranium
contamination. Due to the presence of residual plutonium contamination, a field
instrument for the detection of low-energy radiation (FIDLER) was deployed as it
responds well to low-energy gamma radiation emitted by plutonidm-241 progeny.

3.3.1 In-Process Radiological Surveys

In-process radiological field screening was conducted during the site remedial actions to
guide the excavation and quickly assess the presence and level of contamination.
Contamination identified by the radiological surveys was further excavated and the site
was resurveyed and sampled as necessary to verify the adequacy of removal of
contaminated soil.

In June 2006, an area of yellow to orange discolored soil exhibiting high plutonium
contamination was located and sampled in the eastern portion of the middle trench at a
depth of 8 m (26.2 ft) below grade (111 m [463.2 ft] elevation). This location likely
corresponds with the "high activity" waste disposal area of the middle trench that is
discussed in the historical memo (GE 1954) concerning the February 17, 1954 fire at
the 618-2 Burial Ground. An additional 1 m (3.3 ft) of soil was removed from this area
and a soil sample collected at a depth of 9 m (29.5 ft) below grade. The sample results
indicated residual plutonium activities decreasing with depth, but not at a rate that would
support an evaluation of protection of groundwater using the "50-50" model as
discussed in the RDR/RAWP (DOE-RL 2004b). Additionally, a review of historical
groundwater levels in the vicinity of the 618-2 site indicated a groundwater low of 104 m
(341.2 ft) above sea level (15 m [49.2 ft] below grade) and a groundwater high of
107.5 m (352.7 ft) above sea level (11.5 m [37.7] below. grade). Considering this
information, and in agreement with the EPA, a test pit was excavated to groundwater in
August 2006 to remove the contaminated soil and to collect discrete soil samples for
laboratory analysis to support further evaluation of protection of groundwater. A grab
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sample of water at the base of the test pit was also collected. An additional 70 BCM
(bank cubic meter) of soil was removed at this location and shipped to ERDF.

Figure 4 is a schematic of the test pit excavation and associated sample collection
intervals. The results of the test pit excavation sampling (Table 3) indicate plutonium
contamination was mobilized in the soil column at this location due to the presence of
acid in the waste. The contamination decreased with depth to groundwater, but was still
present at low activities in the soil column within the range of the historical groundwater
table fluctuation (104.5 m [342.8 ft] to 107.5 m [352.7 ft]). A grab sample of water was
collected for laboratory analysis and indicated the presence of contamination potentially
exceeding drinking water standards. This data, however, is suspect due to the method
of collection where stagnant water that had infiltrated into the excavation at the capillary
fringe was collected using a backhoe bucket. The Hanford Groundwater Project will
perform further evaluation of the groundwater at the 618-2 site. The results of the soil
samples collected at this location for plutonium, uranium, and americium-241, including
the pH measurements, are summarized in Table 3 with the complete laboratory analysis
provided in Appendix B.

Table 3. Test Pit Soil Sample Results (pCi/g).

Sample Sample Sample Am-241 Pu-238 Pu-239/240 Pu-241 U-233/234 U-235 U-238

Number Date levation pH (pU/ (pC!/g) (pCig) (pCi/g) (pci/g) (pCi/g) (pCi/g)

J12NK9 6/19/06 111 NA 874 163 13,500 6,760 19 2.71 10.1
J12NL3 7/12/06 110.5 NA 295 38.7 2,350 1,160 . 15.1 0.468 12.8
J12Y08 8/2/06 110 6.08 332 1.47 57.2 23.5 56 3.45 50.9
J12Y09 8/2/06 109 3.66 306 21.1 1,710 776 13.9 1.16 14.4
J12YIO 8/2/06 108 6.9 111 2.39 150 67.2 16.1 0.996 15.2
J12Y11 8/2/06 107 5.94 63.6 0.827 62.1 32.7 18.2 1.32 j 18.1
J134V2 8/2/06 106 7.35 0.732 0.49 5.62 13.4 4.46 0.282 J 3.79
J134V3 j 8/2/06 105 7.46 2.81 0 0.918 1.15 3.33 0.117J 2.71

Four additional potholes were dug surrounding the test pit area (see Figure 5), to
assess the adequacy of removal of the plutonium contamination. Each pothole was dug
2 m (6.6 ft) (108 m [354.3 ft] elevation) and then a discrete soil sample was collected.
The pothole sampling results found residual contamination and soil discoloration in the
area southwest of the original test pit excavation. Therefore, additional excavation was.
required. After this additional soil removal, two bias samples were collected, as
discussed in Section 3.4, to verify adequacy of soil remediation. The results of the bias
sampling are provided in Appendix B. Figure 5 shows the location of the test pit, the
four additional potholes, and the approximate boundary of additional soil removal.
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Figure 4. 618-2 Burial Ground Test Pit Sample Locations.
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3.3.2 Final Status Radiological Surveys

Radiological surveys were performed in August and September of 2006, after
excavation operations were substantially complete at the 618-2 waste site. These
surveys were performed to provide an initial assessment of attainment of radiological
cleanup levels (WCH 2006a). The results of the gamma and beta radiological surveys
are provided in Figures 6 and 7, respectively. Figures 8 and 9 show the low energy
gamma (FIDLER) surveys for the excavation.

Figure 10 provides the low-energy gamma survey results for the staging pile area.
Evaluation of the combined survey results for the excavation identified several "hot spot"
areas of residual radiological contamination, shown in Figure 11, that were further
characterized by collecting "hot spot' samples to support waste designation prior to
performing additional soil removal. The location of these samples is shown in Figure 11
and the sample results are provided in Appendix B. An additional 205 BCM of
contaminated soil was removed for disposal to ERDF. Bias closeout samples were then
collected to verify adequacy of the sol removal as discussed in Section 3.4.

3.4 BIASED SAMPLING, ANALYSIS, AND RESULTS

As provided for in the SAP (DOE-RL 2004a), biased samples were collected to provide
confidence for the absence of "hot spots" in residual soil beneath locations that had
visual stains, buried liquid wastes, large inventories of hazardous wastes (e.g., lead
bricks), or areas where characterization or radiological survey results showed elevated
contamination levels. Nine discrete soil verification soil samples (i.e., bias samples)
were collected, in addition to the statistical cleanup verification samples, based on
agreement with the U.S. Environmental Protection Agency (EPA) and the Department of
Energy to assess area-specific residual contamination within the 618-2 Burial Ground
excavation. Figure 12 provides the location of the bias soil samples.

Five of the bias samples were determined by post-excavation radiological surveys,
which identified suspect "hot spots" that were further excavated (Figure 11). Of these
"hot spots," three located in the northern trench were predominantly cesium-1 37 and
were evaluated after additional excavation using radiological field screening
instrumentation and one was a piece of debris that was picked up. The bias sample
results for the five "hot spots" that exhibited residual plutonium are provided in
Appendix B.

Two bias samples were collected at locations where anomalous waste items were
found. One bias sample (Bias #1) was collected from the floor of the excavation
beneath the location where "the safe" was found. The second bias sample (Bias #2)
was collected from the floor of the excavation beneath the former location of several
waste oil drums. In addition, two bias soil samples were collected adjacent to the test
pit in an area where stained soil had been removed. The results of the bias verification
soil samples are provided in Appendix B.

16.



N

K

x Xx4X

AN116340 E593980

AN116320, E593980

N1 xk4t016349 o94 2 E5 )O4 4N11634E59460

N, 0*4N116320, E594060

14,4

LeW Summary Statistics 5 0 5 Meters
300FF2 Remedial Action N0M

20W 5k Number of Data PMt: 4757 6 82S o e
k-IN Tyoof SuveyGamm-a E ERLINE

:'15K AvgkgCPM:1338 GPERS Radiological Survey E C
Survey Date: 8lUM/08

C p GSmd 27932 m
__________Fie;_F8050 CompositeGamma TrackMap _______

C)
0

C)
Ci
CD

-k

-4

Site View



N

ANi16360, E593980 AN116360, E594000 Am1636, E592( N1 1360, E594048

A N116340, E593980

A N116320, E593980

ANI1634C FW9O& S*t1&340 59 O2b

NANr a

Nnea6o p5a

11632 4(4K

AN116340 E594060

,AN116320, E594060

Legend Summary Statistics 5 0 5 Meters
300FF2 Remedial Action

Coverage File: FF213,215

0- Ik Number of Data Pnts: 478 618-2 Slopes
S1.k -24k Type of Survey: Beta' EBERLINE

*>32k~ Ma AC BgCPM 459n cn
fl k -3.2k MS CtI~~ERVICES32 ABC4 GPERS Radiological Survey ERVCE_

Survey Date: 8/1&3/M6
--jsVd Fl: F800 Composite Beta Static Track Map

AN1 163E

CD

Site View

x

A

ICD
'C

C

C)C

NJ
C
Ca:'
a
C
C

C

11 , / 0 * 0 ,



AN116360, E5939f 4 X ~Nl f3E9 AN 16360 E59402A N1163j E594040

;e X "

t N

Bkg. Location
1327 cm

AN116340. E593980 AN116340, E59400

&N116320. E593980 A N 116320, X N 2

C-OPY
Legend Sui ary Statistics 5 0 5 MetersSuaR StRVEY 30FF2 Remedial Action

ANumber of Date Pnts: 1628
12 TypeofSurvey'PHA#2 618-2 Floor

12k - 17k Max GCPM: 31255 EBERLINE

2 Survey Dle: WIMM6 GPERS Radiological Survey SERVICES

&necil: Rn2 Lower Energy Gamma Track Map

i

CO

Site View

f

(D
C)

CD
CD



16360. E9 11>

WFi

16340. E593960

4N1r63- E404Ty

^#5i - .591@

site view

A

Xa

16320, E5930 E 61020 *N<1l20.

Legend Summary Statistics 5 0 5 Meters
Pm FIDLER SURVEY 30FF2 Remedial Action

Covemge File: FF2230,FF242,
IN FF24 : 618-2 Side Slopes

i ~ ~ ~ ~ 61- 20 TpeofpeS 'HA#
20 k Max GCPM: 69072 k ncn EBERLINIE

'25k Av6:37 GPERS Radiological Survey SB37
Surey Date: W/1 7L2 915M06

Ares-S- m Low Energy Gamma Track MapProbociPdf File FF090506 smy ar e- Ww'dnw-ESi

21
0
C

C
C-)

CD

C?
n

N)
0

"I ee '? ;

'-usso E304000 'ellM60

ANiteMGE5tM



N

'NI 10620. E59W

W1 16000 E59wu

NI10549. ESMO080

'N11664. ESWOE

'N1 .E590M

'N1 16600. E594S

1N118460, E5gs60N

N4118460. ESUO080

'NI16OD, ME 4120

11uiss, EE§1120

"116540 E9412

N 1620. ESM120

'N1160. Ei412

N1164D, Et20

N11640W. E591120

'N11662. E594160

111690., E591160

1165K0,E5941

iN115050. E59160

14116540. E5M16N

N116520, E594160

'N116W. E594i60

I116400, E59160

'N116460. E594160

COMPOSITE
* MAP

Legnd Summary Statistics 20 0 20 Meters
SURVEY 300FF2 Remedial ActionCovrage Fie: FF24SA.251.

1k 255,A,256
1 .- k Numberof Date Pof 25464 618-2 Stockpile Area

.R -W EBELN*2D* -25k Max GCP*4. 18642GfllODkAannel (V
0 2 v k :35 GPERS Radiological Survey SEirS

Survey Date: 9/5-12M)
Arme 171o5er Energy Track p

Pr*dPdf File: FF091206 Lower EnryGamma TakMap _____________

N)
(3
0)

0

C
C
'0
N)
0
0
a,
0
0
0

0

Site View



J135N3

Bkg. Location
3577 c/rn

AN116340.E50980

AN116360. E4000

OJ135N2

AN115340,E5O4 O *J135M9 AN118340.E594020

AN113) EW40
,E ANJ3M.16320E4

J 1S5M5 J35M6

Le end Summary Statistics 5 0 5 Meters

FIDLER SURVEY 300FF2 Remedial Action
7k, Coverage File: FF2237,A

12 Number of Data Pills: 961 -Fo r:A- l~k 618-2Flo
2k - 17k Type d Survmy: PHA #2' EB ER LI NE

* 231% AgBkg CPM: 036 Static GPERS Radiological Survey SERVICES
Survey Date: 0824/2006 Lowe En rg S LO
Project File: FF2237A Lower Energy Gamma Sample Locs.Pdf File: ESRFRM60187LOC: s__y M a y tm w.,,g - ES

A
A N116360 E594020

J135N1

N116360. E594040

N)

*J135N0
AN116340,E594040

ANil32S, E50390

J13M8

CD
CD

0 K)
0
0
9)
0D
0
0?
0:



G:\300\112706Adwg

-4J136N2 -
J173513 J2!N

C"D

- DEEP ZONE
- BOUNDARY

.4 .. .. .....< . 0A

1 1  y;N1

-- tH 31. q871 -

3 II DEEP ZONE
/ '1/1/BOUNDARY

- LEEN

A3M6 HOT SPOT SAMPLE LOCATION

J135M8

SBIAS CLOSEUT SAMPLE LOCATON

00

SCALE 1:500 U.S DEPARTMENT OF ENERGY 300 AREA
DOE RICHLAND OPERATIONS OFFICE 6182 BURIAL GROUND

5 0 5 10 20 meters RIER CORRIDOR CLOSURE CONTRACT SAMPLE LOCATION MAP
0
0



CVP-2006-0001 0
Rev. 0

3.5 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected on September 6 and 7, 2006, to
confirm acceptability of residual contaminant concentrations in the soil at the 618-2
waste site (WCH 2006a, 2006b). Each verification sample was a composite formed by
combining soil collected at four randomly selected nodes within each sampling area.
The sample design methodology and sample location figures are presented in the
calculation brief for verification sample design in Appendix D. The final verification
samples were submitted to offsite laboratories for analysis using approved EPA
analytical methods as required per the SAP (DOE-RL 2004a).

The 618-2 Burial Ground verification sampling events involved four decision units
including a shallow zone, deep zone, overburden soil stockpile, and staging
pile/decontamination pad footprint. The staging pile/decontamination pad supported the
618-2, 618-3, and 618-8 Burial Ground excavations and, therefore, arsenic and silver
were added as COPCs for staging pile/decontamination pad only. The division of the
site excavation into shallow zone and deep zone decision units, as shown on the
sample design figures in Appendix D, is a function of the applicable RAGs. The direct
exposure, groundwater protection, and river protection RAGs are applicable to soils
within 4.6 m (15 ft) of the ground surface. This soil zone is referred to as the shallow
zone. The groundwater protection and river protection RAGs are applicable to soils
greater than 4.6 m (15 ft) below the ground surface. This soil zone is referred to as the
deep zone. The 618-2 site consisted of both a shallow and a deep zone decision unit.
The site was excavated to a depth of approximately 6 m (19.7 ft), with the shallow zone
consisting of the excavation sidewalls to a depth of 4.6 m (15 ft) and the deep zone
consisting of the excavation sidewalls below 4.6 m (15 ft) together with the floor of the
excavation. All deep zone samples were collected below 4.6 m (15 ft).

The number of decision subunits is determined by the overall footprint area of the
decision unit, with the default number of verification samples for each decision unit
being four composite samples. The required number of-verification samples for each of
the decision units associated with the 618-2 Burial Ground waste site are listed in Table
4.

Table 4. Number of Verification Samples for 618-2 Burial Ground.

Decision Waste Site Size Classification Decision Verification
Unit Footprint (ft) (ft) Subunits Samples

Residual soil (Shallow Zone) 32,570 Small (<100,000) 1 4 composite

Residual soil (Deep Zone) 12,665 Small (<100,000) 1 4 composite

Residual soil (Overburden) 20,270 Small (<100,000) 1 4 composite

Residual soil
(Waste staging and 250,131 Medium 4 16 composite

decontamination pad (>100,000 to 400,000)
footprint)
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4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 618-2 cleanup verification data
for comparison with the data quality criteria and RAGs.

4.1 DATA QUALITY ASSESSMENT PROCESS

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

The DQA for the 618-2 waste site determined that the data are of the right type, quality,
and quantity to support site verification decisions within specified error tolerances. All
analytical data were found to be acceptable for decision-making purposes. The
evaluation also verified that the sample design was sufficient to support clean site
verification. The cleanup verification sample analytical data are stored in the
Environmental Restoration database prior to archiving in the Hanford Environmental
information System and are summarized in Appendix B. The detailed DQA is presented in
Appendix C.

4.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% UCL on the
arithmetic mean of the data. The 95% UCL values for each COC are computed for the
decision unit. Prior to calculating the 95% UCL, the individual sample results are
reviewed and, as appropriate, adjusted per the SAP (DOE-RL 2004a). This process is
summarized below.

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

Nonradionuclides: For data flagged with a "U" (i.e., less than the detection limit), a
value equal to one-half the practical quantitation limit is used for in the calculation of the
95% UCL., as required by Washington Administrative Code (WAC) 173-340-740[7][g]
(1996). If greater than half of the sample results for a given nonradionuclide COC are
below detection, the statistical value is set equal to the maximum concentration
detected (i.e., versus computing a 95% UCL).

Statistical calculations for 618-2 verification data are presented in the 95% UCL
calculation briefs (Appendix D), with results shown in Table 5. Uranium background
concentrations are accounted for in the shallow zone, deep zone, overburden soils and
combined staging pile and decontamination pad area by subtracting the background
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concentration from the statistical value. Anthropogenic and naturally occurring
radionuclide background are accounted for in the overburden soil only by subtracting
the background concentration from the statistical value.

Table 5. Statistical Cleanup Verification Data Set. (2 Pages)a

COCa Hanford Site Shallow Zone Deep Zone Overburden Staging Pile/
Background Decon Pad

Radionuclide Concentration (pClig)

Americium-241 NA 0.54 6.52 .023 U 0.15

Cesium-137 1.1b 1.5 0.914 0 (<BG) 0.032

Cobalt-60 0.008b 0.021 U 0.023 U 0.013 U 0.020 U

Europium-152 NA 0.055 U 0.068 U 0.054 U 0.052 U

Europium-154 0.033b 0.070 U 0.080 U 0.037 U 0.070 U

Europium-155 0.054b 0.069 U 0.13 U 0.0077 U 0.064 U

Nickel-63 NA 0.498 U 0.261 U 0.648 U 0.85 U

Tritium NA 0.0938 U 0.788 U 0.862 U 0.98

Plutonium-238 0.004" 0.056 U 1.08 0.038 U 0.067 U

Plutonium-239/240 0.025 5.2 72.9 0.065 U 1.8

Plutonium-241 NA 14.5 U 34.3 1.32 U 2.5 U

Strontium-90 0.18" 0.037 U 7.4 0 (<BG) U 0.055 U

Uranium-233/234 1.1b 0.930 108 0 (<BG) 0.339

Uranium-235 0.11 b 0.062 2.24 0 (<BG) U 0.0066

Uranium-238 1.1b 1.07 111 0 (<BG) 0.294

Nonradionuclide Concentration (mg/kg)

Arsenic 6.5 1.9 1.4 2.6 3.4

Barium 132 73.6 76.9 70.9 67.5

Cadmium 0.810 0.09 U 0.09 U 0.09 U 1.4 U

Chromium 18.5 6.6 5.7 6.0 6.4

Lead 10.2 4.9 5.5 4.2 4.0

Selenium 0.780 0.76 0.78 1.0 1.4 U

Silver 0.73 NA NA NA 2.9 U

Tin NAd 2.3 2.9 2.4 28.8 U

26



CVP-2006-0001 0
Rev. 0

Table 5. Statistical Cleanup Verification Data Set. (2 Pages)a

COCa Hanford Sie Shallow Zone Deep Zone Overburden Staging Piae/

Uranium (total) 3.21 4.17 338 1.06 3.32
a Laboratory data, including the minimum detectable activity or practical quantitation limit for the individual cleanup

verification samples, are included in Appendix B and the 95% UCL calculation brief in Appendix D.
b DOE-RL, 1996, Hanford Site Background: Part 2, SoilBackground for Radionuclides, DOE/RL-96-12, Rev. 0,

U.S. Department of Energy, Richland Operations Office, Richland, Washington.
Hanford Site-specific background not available. Value is from Ecology publication 94-115 (Ecology 1994).

d No Hanford Site-specific background is available.
BG = background NA = not applicable
COC = contaminant of concern U = undetected

4.3 BIASED SAMPLE RESULTS

Nine biased grab samples were collected. The sample locations are shown in
Figure 12. Five were located at suspect hot spots as determined from post-excavation
radiological surveys. Bias samples were also collected below the location of the safe
and also below the location of the drums. Two bias samples were collected in an area
southwest of the test pit to verify the adequacy of removal of the plutonium soil
contamination (Figures 5 and 12).

Statistical analysis (e.g., calculation of a 95% UCL value) is inappropriate for evaluation
of biased samples; therefore, the sample results for each biased sample are evaluated
using the maximum detected activity for each COC and comparing the value directly to
the cleanup ievel. Table 6 provides a comparison of the maximum result of the nine
biased samples against the cleanup criteria. Individual sample results are provided in
Appendix B.

Table 6. Maximum Results from Biased Sampling. (2 Pages)

I Industrial Land-Use Soil
Contaminant of Maximum Result Cleanup Level Does the Maximum Result

Concern Direct Groundwater Meet the Cleanup Level?
Exposure Protection

Nonradionucides (mg/kg)

Arsenic 3.3 58 NA Yes

Barium 109 4,900 NA Yes

Cadmium 0.20 139 NA Yes

Chromium 10.4 >1,000,000 NA Yes

Lead 6.8 1,000 NA Yes

Selenium 1.2 17,500 NA Yes
Silver 0.6 17,500 NA Yes
Tin 42.5 >1,000,000 NA Yes
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Table 6. Maximum Results from Biased Sampling. (2 Pages)

Industrial Land-Use Soil
Contaminant of Maximum Result Cleanup Level Does the Maximum Result

Concern Direct Groundwater Meet the Cleanup Level?
Exposure Protection

Total uraniuma 148 505 385 Yes

Aroclor-1254 0.0069 65.6 0.438 Yes

Radionuclides

Americium-241 9.19 210 NA Yes

Cesium-137 1.12 25 NA Yes

Plutonium-238 1.57 155 NA Yes

Plutonium-239/240 91.6 245 NA Yes

Plutonium-241 32.9 12,900 NA Yes

Strontium-90 7.20 2,500 NA Yes

Uranium-233/234 b, 47.8 169 129 Yes

Uranium-235 2.42 17 13 Yes

Uranium-238 50.1 164 125 Yes
a Reported total uranium value is based on summation of laboratory-reported isotopic uranium concentrations.
b The industrial scenario groundwater protection selected soil cleanup level for total uranium (267 pCi/g) was calculated

using RESRAD, based on the generic site model, with a length parallel to groundwater of 100 m (328 ft) and
distribution coefficient values of 8.9 mUg for the contaminated unsaturated zone and 0 mUg for the saturated zone
(with no unsaturated, uncontaminated zone) (DOE-RL 2004b).
Values determined using uranium equilibrium isotopic ratios and the industrial scenario selected soil cleanup levels for
total uranium as provided in the Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE-RL
2004b).

RESRAD = RESidual RADioactivity (dose model) NA = not applicable

4.4 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The statistical values summarized in Table 5 were evaluated and used to develop a
site-specific cleanup verification model. The 618-2 site cleanup verification model
comprises two depth intervals: (1) the shallow zone and overburden and (2) the deep
zone (4.6 m [15 ft] below surrounding grade). Based on the conservative assumption
that residual contaminant levels in the deep zone data set extend uniformly to
groundwater (as discussed in the RDR/RAWP [DOE-RL 2004b]), residual soil activities
of uranium 233/234, uranium-235, and uranium-238 are predicted to reach groundwater
but at concentrations below the RAG for total uranium (30 pg/L = 21.2 pCi/g).

4.5 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Table 5) were entered
into the RESidual RADioactivity dose assessment model (RESRAD) computer code,
Version 6.30 (ANL 2005), to estimate the dose rate and to estimate the impact on
groundwater and the river from residual COC concentrations. The individual
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contributions from the shallow zone and the deep zone, and the combined staging pile
and decontamination footprint were separately evaluated for direct exposure pathways
and groundwater protection. No RESRAD modeling was performed for the overburden
because all radionuclides were either undetected or below background.

The RESRAD modeling methodologies, results, input values, and the site-specific
cleanup verification model are included in the RESRAD calculation brief (Appendix D).
Specific results from the calculations are discussed in the RAG evaluation section
(Section 5.0).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 618-2 waste site have achieved
the RAGs developed to support industrial land use at the 300 Area as established in the
ESD (EPA 2004) and documented in the RDR/RAWP (DOE-RL 2004b). Since the
combined staging pile and decontamination pad area was located in an uncontaminated
area, the sample results are compared against the unrestricted land-use soil cleanup
levels listed in Table 2. Section 5.4 documents application of the WAC 173-340 three-
part test to the shallow zone, deep zone, overburden, and combined staging pile and
decontamination pad area. This test is required for nonradionuclide COCs only and is
based on the most restrictive RAG for each zone.

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED

5.1.1 Radionuclides

5.1.1.1 Direct Comparison to RAGs. The results of the RESRAD dose rate estimates
for the combined shallow and deep zone and for the combined staging pile and
decontamination pad area, all-pathways scenarios are presented in Figures 13 and 14,
respectively. The dose rates represent the dose contributions from soils at relevant
time periods. The dose rate is largest at present (year 2006), 1.19 mrem/yr, for the
combined shallow and deep zones. The maximum dose rate for the combined staging
pile and decontamination pad area is 0.212 mrem/yr at present (year 2006). The
estimated dose rate in the year 2018 is 0.999 mrem/yr for shallow and deep zone and
0.202 mrem/yr for the combined staging pile and decontamination pad area. The 2018
date corresponds to the 30-year site cleanup schedule of the Hanford Federal Facility
Agreement and Consent Order (Ecology et al. 1989). All dose rate estimates are less
than the 15 mrem/yr RAG. The RESRAD computations are presented in detail in the
referenced calculation briefs summarized in Appendix D.
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Figure 13. RESRAD Analysis - All-Radionuclides, All-Pathways
Dose Rate Estimate - Combined Shallow and Deep Zone.
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Figure 14. RESRAD Analysis - Al-Radionuclides, All-Pathways
Dose Rate Estimate - Combined Staging Pile and Decontamination Pad Areas.
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5.1.1.2 Radionuclide Risk. The results of the RESRAD analysis for radionuclide
excess lifetime cancer risk (ELCR) for the combined shallow and deep zone, and the
combined staging pile and decontamination area are shown in Figures 15 and 16,
respectively. The maximum ELCR for the combined shallow and deep zone is
1.5 x 10-5 and occurs at year 2006. The maximum ELCR for the combined staging pile
and decontamination area is 9.58 x 10-7 and occurs in year 2006. The ELCR predicted
for the year 2018 is 1.19 x 10~5 for the combined shallow and deep zone and 8.70 x 10-7
for the combined staging pile and decontamination area. Therefore, both the combined
shallow and deep zone ELCR and the combined staging pile and decontamination area
attain the CERCLA risk range of 10 4 to 10-6.
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5.1.2 Nonradionuclides

5.1.2.1 Direct Comparison to RAGs. All nonradionuclide COCs were either not
detected, detected below background levels, or below RAGs per the 300 Area
RDR/RAWP as shown in Tables 5 and 6. Therefore, all applicable RAGs are met.

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340-745(a) and (b) specify the evaluation of the hazard quotient which
is given as a daily intake divided by a reference dose. For the shallow zone, tin and
uranium were detected above background with calculated individual hazard quotients of
2.3 x 10-6 and 8.3 x 10-3, respectively, resulting in a cumulative hazard quotient of
8.3 x 10-3. Selenium, tin, and uranium detected in the overburden resulted in individual
respective hazard quotients of 5.7 x 10-6, 2.3 x 10-6 and 2.1 x 10-3 with a cumulative
hazard quotient of 2.2 x 10-3 . For the combined staging pile and decontamination area,
only uranium was detected above background resulting in both an individual and
cumulative hazard quotient of 4.1 x 10 . This evaluation is shown in the 95% UCL
calculation brief (Appendix D). All calculated individual and cumulative hazard quotients
were less than 1.0, therefore, the noncarcinogenic hazard quotient RAG has been
attained for the 618-2 waste site.

Figure 15. RESRAD
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Figure 16. RESRAD Analysis - Radionuclide Risk - Combined Staging Pile and
Decontamination Pad Areas.
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5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340-745(4)(a)(iii) Method C cleanup limits are based
on an industrial land-use incremental cancer risk of 1 x 10-5. The cumulative excess
cancer risk for all nonradionuclide carcinogenic COCs must also be less than 1 x 10-5
(WAC 173-340). Excess cancer risk was not calculated because the nonradionuclide
carcinogenic COCs (arsenic and cadmium) were either not detected or detected below
the statistical background levels.

5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED

5.2.1 Radionuclides

For the radionuclide contaminants of concern, only uranium-233/234, uranium-235 and
uranium-238 are predicted to reach groundwater and at concentrations below the RAG
established for the protection of groundwater (21.2 pCi/L) (EPA 2004, DOE-RL 2004b).

5.2.2 Nonradionuclides

All nonradionuclide COCs were either not detected, detected below background or
below remedial action goals (as shown in Tables 5 and 6) and, therefore, are protective
of the groundwater RAGs.
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5.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED

5.3.1 Radionuclides

The cleanup verification statistical values for isotopic uranium were detected below the
total uranium soil cleanup level of 267 pCi/g, which has been determined to be
protective of the Columbia River (EPA 2004, DOE-RL 2004b).

5.3.2 Nonradionuclides

All nonradionuclide COCs were either not detected, detected below background levels,
or below remedial action goals (as shown in Tables 1 and 2) and, therefore, are
protective of the Columbia River. Selenium was not detected in any of the verification
samples collected from the combined waste staging pile/decontamination pad area;
however, the laboratory practical quantification limit of 1.4 mg/kg, exceeded the RAG of
1.0 mg/kg for protection of the Columbia River. Even if selenium were present at a
concentration exceeding 1.4 mg/kg, it has a large Kd (150 mL/g) and therefore RESRAD
predicts it will not reach groundwater or the Columbia River within 1,000 years.

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

The WAC 173-340-740(7)(e) three-part test is applicable to nonradionuclide COCs and
consists of the following criteria: (1) the cleanup verification statistical value must be
less than the cleanup level, (2) no single detection can exceed two times the cleanup
criteria, and (3) the percentage of samples exceeding the cleanup criteria must be less
than 10%. The most restrictive RAG (defined as the lowest of the direct exposure,
groundwater protection, and river protection RAGs) is used for the test.

Selenium, tin, and uranium were the only nonradionuclides detected above background
in the statistical verification data sets. The three-part test was not performed for
selenium for the shallow zone, deep zone, and combined waste staging pile/
decontamination pad area because it was either not detected or was found at a
concentration only slightly above the most restrictive RAG of 1.0 mg/kg for protection of
the Columbia River and well below the direct exposure industrial land use RAG of
17,500 mg/kg. Additionally, as stated in Section 5.3.2, even if selenium were present
at a concentration exceeding 1.4 mg/kg, it has a large Kd (150 mL/g) and RESRAD
predicts it will not reach groundwater within 1,000 years. The three-pad test was not
performed for tin because it was either not detected or was found at concentrations that
RESRAD modeling predicts will not reach the groundwater within 1,000 years per the
RDR/RAWP (DOE-RL 2004b). Table 7 summarizes the results of the WAC 173-340-
740[7][e] three-part test for the 618-2 cleanup verification nonradionuclide data sets for
selenium and uranium in comparison to the most restrictive applicable RAG using
industrial land use for the shallow zone, deep zone and overburden and unrestricted
land use for the combined waste staging pile/decontamination pad area. The table lists
the most restrictive RAG (from Table 1 and Table 2 as applicable), the maximum
detected value, the total number of samples collected, and the percentage of samples
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exceeding the RAG. The final column of the table describes the result of applying the
three criteria using the values listed in the preceding columns.

Table 7. Application of the WAC 173-340 Three-Part Test.

Most Statistical Maximum Percentage of
Restrictive Cleanup Nb Cleanup Cleanup

Contaminant Applicable Verification Cleanup Number Verification Data Criteria
of Concern RAGa Value Verification ofERA Vlu Value Samples d Set Exceeding Attained?

(mg/kg) (mg/kg) (mg/kg) m RAGe

Shallow Zone

Uranium 385 4.17 4.53 4 0 Yes

Deep Zone

Uranium 385 338 501 4 25% Yes'

Overburden

Selenium 1 1.0 1.0 4 0 Yes

Staging Pile/Decontamination Area

Uranium 53 3.32 11.2 16 0 Yes
a From Table 1, the most restrictive RAG is the soil RAG for protection of the Columbia River.

Criterion is statistical value cannot exceed most restrictive applicable RAG.
Criterion is no single detection can exceed two times the most restrictive applicable RAG.

d Total number of samples in the decision unit includes field duplicate samples, which are included in the evaluation
as separate samples.

e criterion is percentage of data set exceeding the most restrictive applicable RAG cannot exceed 10%.
RESRAD modeling of the isotopes that comprise total uranium predict that the total concentration of uranium that
may reach groundwater will not exceed the total uranium standard of 21.2 pCi/L.

RAG = remedial action goal RESRAD = RESidual RADioactivity (dose model)
WAC =Washington Administrative Code

6.0 STATEMENT OF PROTECTIVENESS

This cleanup verification package demonstrates that remedial action at the 618-2 waste
site has achieved the RAOs and corresponding RAGs established for the industrial
land-use scenario in the ROD (EPA 2001), the ESD (EPA 2004), and the RDR/RAWP
(DOE-RL 2004b). The contaminated materials from the site have been excavated and
disposed of at ERDF. The remaining soil at the 618-2 site has been sampled, analyzed,
and evaluated. Results indicate that the site supports future land uses that can be
represented (or bounded) by the industrial land-use scenario and poses no threat to
groundwater or the Columbia River. Institutional controls are required to prevent drilling
or excavation into the deep zone. The 618-2 waste site is verified to be remediated in
accordance with the ROD (EPA 2001) and the ESD (EPA 2004) and may be backfilled.

This cleanup verification package also demonstrates that the combined waste staging
pile and decontamination pad area for the 618-2, 618-3, and 618-8 Burial Grounds do
not preclude any future uses, as bounded by the rural-residential scenario, and provided
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for in the ESD (EPA 2004) and the RDR/RAWP (DOE-RL 2004b) and allow unrestricted
use of shallow zone soils within this area. In consideration of this and because the
waste staging pile area has no deep zone, no institutional controls are required at the
waste staging pile location.
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APPENDIX A

PHOTOGRAPHS
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A-1. Location of Waste Staging Pile Area used for 618-2, 618-3 and 618-8.
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A-2. Historical Photo Showing 618-2 Burial Ground with Open Middle Trench.
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A-3. Safe and Inner Containers Removed from 618-2 Burial Ground.
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A-4. Laboratory Containers Found in 618-2 Burial Ground.
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A-5. Drums Removed from 618-2 Burial Ground and Overpacked.
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A-6. "Hot Pig" Container Removed from 618-2 Burial Ground and Staged Until
Characterization, Designation and Waste Shipment and Disposal Completed.
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A-7. Photo of Test Pit Excavation Performed in Southeast Section of the Middle
Trench at 618-2 Burial Ground.
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Table B-1. 618-2 Shallow Zone Cleanup Verifica11on Data. (2 Paes)
Sampling Sample Sample Arsenic Banum Cadmium I Chromium

Area Number Date mg/lg 0 POL m/k 0 PL g/k 0 POL mg/kg Q POL
Al J N3DJI D6 9///06 1.8E+00 I 1 1E+00 6.73E+01 6E-02 9E-02 U 9E-02 7.1E+00 2.0E-01
Ad J13DJ9 9/7/06 1.8E+00 1.1E+00 7.13E+01 6E-02 9E-02 U 9E-02 61E+00 2.0E-01
A4 J13DKO 9/7/06 1.9E+00 11+00 5.85E+01 6E-02 9E-02 U 9E-02 4.2E+00 2.OE-01
A2 J13DJ7 9/7/06 1.3E+00 1 l E+00 7.91E+01 6E-02 9E+00 U 9F+00 4.5E+00 2.0E-01

of J1D7 J13DJ8 9/7/06 1.7E+00 1.1E+00 6.98E+01 6E-02 9E+00 U 9E+00 4.6E+00 2.0E-01

J13DK2 9/7/06 1.BE+00 2.8E-01 7.98E+01 5.0E-01 1.4E-01 U 1 4E-01 5.5E+00 3.6E-01

Equipment J13DKI 9/7/06 1.9E+00 1.1E+00 5.85E+01 6E-02 9E-02 U 9E-02 4.2E+00 2.0E-01

Sampling Sample Sample Lead Selenium Tin Uranium
Area Number Date mg/kg Q PQL mg/kg 0 POL mg/kg Q POL mg/kg 0 PQL
Al J13DJ6 9/7/06 5.6E+00 3.5E+00 7.5E-01 7.5E+00 2.0E+00 J 1.0E+00 3.51E+00 7E-03
A3 J13DJ9 9/7/06 3.7E+00 3.5E+00 7.5E-01 U 7SE+00 2.4E+00 J 1.OE+00 3.35E+00 7E-03
A4 J13DKO 9/7/06 3.3E+00 3.5E+00 7.5E-01 U 7.5E+00 2.1E+00 J 1.0E+00 4.53E+00 7E-03
A2 J13DJ7 9/7/06 3.4E+00 3.4E+00 7.4E-01 U 7.4E-01 2.1E+00 J 1.0E+00 3.72E+00 7E-03

Duplicate J13DJ8 9/7/06 3.5E+00 3.4E+00 7.4E-01 U 7.4E-01 2.2E+00 J 1.0E+00 3.35E+00 7E-03of J13DJ7

J13DK2 9/7/06 2.61+00 1.E-01 5.5E-01 .7-01 2.8E+00 U 2.8E+00 1.25E+01 08J13EJ7 /7I.-1 - i.5 3.4E-01 5.88E-01 7E-03
Equipment JiSUKi 9/7/06 7,OE-01 i1.2E-01 2.SE-01 25E-01 6 SE-Ol 3.4E-01 5.88E-017-0

Blank F__________ I _____ ____ ____ _ ____ ____ _ ____ _____ _____

J = estimated
MDA = minimum detectable activity
NA = not analyzed
PQL = practical quantification limit
Q = Qualifier
U = undetected

w
-4.

( <

0
0

0



Table B-1. 618-2 Shallow Zone Cleanup Verification Data. (2 pages)
Sample Sample Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154
Number Date pCIg 0 MDA pCi/g Q MDA pCiIg Q MDA pCilg a MDA pCi/g Q MDA
J13DJ6 9/7/06 -1.OE-01 U 7.3E02 2.24E+00 3.9E-02 2.7E-02 U 2.7E-02 8.4E-02 U 8.4E-02 9.7E-02 U 9.7E-02
J13DJ9 9/7/06 -3.7E-02 U 9.3E-02 4.8E-02 U 4.8E-02 4.8E-02 U 4.8E-02 1.3E-01 U 1.3E-01 1.7E-01 U 1.7E-01
J13DK0 9/7/06 8.1E-01 7.1E-02 2.1E-02 U 2.1E-02 2.3E-02 U 2.3E-02 4.7E-02 U 4.7E-02 7.8E-02 U 7.8E-02
JISDJY 9/7/06 5.6E-02 U 7.6E-02 3.4E-02 1.7E-02 4.6E-02 U 4.6E-02 3.4E-02 U 3.4E-02 5.3E-02 U 5.3E-02

J13DJ8 9/7/06 9.9E-02 U 1.1E-01 4.0E-02 1.9E-02 1.7E-02 U 1.7E-02 4.3E-02 U 4.3E-02 5.1E-02 U 5.1E-02

J13DK2 9/7/06 3.37E-01 2.52E-02 5.00E-02 1.57E-02 8.05E-03 U 1.84E-02 -8.08E-03 U 3.70E-02 -1.63E-02 U 5.89E-02

Sample Sample Europium-155 Nickel-63 Tritium Plutonium-238 Plutonium-239/240
Number Date pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCiIg Q MDA
J13DJ6 9/7/06 6.7E-02 U 6.7E-02 -1.71E+00 U 3.8E+00 -4.29E-01 U 2.4E+00 5.1E-02 U 4.9E-01 3.55E-01 U 3.9E-01
J13DJ9 9/7/06 1.8E-01 U 1.8E-01 8.08E-01 U 3.7E+00 -8.46E-01 U 2.5E+00 0 U 5.3E-01 6.9E-02 U 5.3E-01
J13DKO 9/7/06 4.9E-02 U 4.9E-02 -5.40E-01 U 3.7E+00 -2.26E-01 U 2.5E+00 0 U 4.5E-01 7.67E+00 4.5E-01
J13DJ7 9/7/06 3.BE-02 U 3.8E-02 9.46E-01 U 3.5E+00 1.31E-01 U 2.3E+00 5.9E-02 U 4.5E-01 8.24E-01 4.5E-01

J13DJ8 9/7/06 6.1E-02 U 6.1E-02 -1.01E+00 U 3.9E+00 4.77E-01 U 2.4E+00 6.8E-02 U 2.6E-01 7.18E-01 2.6E-01

J13DK2 9/7/06 3.61E-02 U 4.062-02 5.95E+00 U 6.18E+00 8.82E-03 U 3.89E-02 1.57E-02 U 2.92E-02 1.73E+00 2.92E02

Sample Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Number Date pCi/g Q MDA pCi/g Q MDA pCi/g 0 MDA pCi/g Q MDA pCi/g 0 MDA
J13DJ6 9/7/06 1.32E+01 U 1.9E+01 6.3E-02 U 2.6E-01 1.66E+00 1.7E-01 1.85E-01 U 2.OE-01 1.90E+00 1.7E-01
J13DJ9 9/7106 1.40E+01 U 2.2E+01 -6.5E-02 U 2.4E-01 1.59E+00 2.1E-01 6.8E-02 U 2.6E-01 2.20E+00 2.1E-01
J13DKC 9/7/06 4.27E+00 U 2.4E+01 -7.0E-03 U 2.2E-01 2.20E+00 2.1E-01 3.3E-02 U 2.5E-01 2.14E+00 2.1E-01
J13DJ7 9/7/06 1.42E+01 U 2.OE+01 -1.4E-02 U 2.2E-01 1.71E+00 1.7E-01 2.14E-01 2.1E-01 1.77E+00 1.7E-01

J13DJ8 9/7/06 9.65E+00 U 1.8E+01 -2.4E-02 U 2.5E-01 1.83E+00 2.3E-01 1.11E-01 U 2.8E-01 1.89E+00 2.3E-01

J13DK2 9/7/06 6.60E-01 U 9.79E-01 9.71E-03 U 1.26E-01 5.02E+00 3.84E-02 1.15E-01 3.23E-02 4.98E+00 2.61 E-02

DC
CD



Area Number

Table B-2. 618-2 Deep Zone Cleanup Verification Data. (2 pages)

Date mg/k
Al1 I Jl3DJ4l 9/7/06 1AE+ 1.1E+00I 5.95E+01 6E-02 9E-02 U 9E-02 4.2E+-C 2.1E+00
A3 J13DJ2 9/7/06 1.1E+0 Ul 1.E+00 5.85E+01 6E-02 9E-02 U 9E-02 3.7E+00 2.1E+00
A4 J13DJ3 9/7/06 1.5E+00 1.1E+00 8.33E+01 6E-02 9E-02 U 9E-02 6.7E+00 2.OE-01
A2 J13DJO 9/7/06 1.1E+0O U 1.1E+00 6.35E+01 6E-02 9E-02 U 9E-02 2.5E+00 2.0E-01

Duplicate
f J13Do J13DJ1 9/7/06 1.1E+00 U 1.1E+00 7.37E+01 6E-02 9E-02 U 9E-02 4.4E+00 2.0E-01

itof 3 J
Split of J13DK3 9/7/06 1.8E+00 2.8E-01 1 14-01 1.41E-01 5.4E+00 3.6E-01

Sampling Sample Sample Lead Selenium Tin Uranium
Area Number Date mg/kg 0 POL m/k Q PQL mg/kg 0 POL mg/kg 0 POL
Al J13DJ4 9/7/06 6.6E+00 3.5E-01 7.8E-01 7.6E-01 2.8E+00 J 1.0E+00 4.54E+00 7E-03
A3 J13DJ2 9/7/06 2.7E+00 3.5E-01 7.6E-01 U 7.6E-01 2.0E+00 J 1.0E+00 1.37E+01 7.2E-02
A4 J13DJ3 9/7/06 3.8E+00 3.5E+00 7.5E-01 U 7.5E-01 2.7E+00 J 1.0E+00 5.01E+02 7.2E-01
A2 J13DJO 9/7/06 2.7E+00 3.5E+00 7.6E-01 U 7.6E-01 2.5E+00 J 1.0E+00 3.57E+01 7.2E-02

Duplicate J13DJ1 9/7/06 3.2E+00 3.5E-01 7.6E-01 U 7.6E-01 2.9E+00 J 1.0E+00 3.70E+01 7.2E-02
-of J13DJO _________I __ ___ ___ ____

Split of JSK t]l .20 .20
J13DJof J13DK3 /7/ .E+00 1.5E-01 3.9E-01 1.8E-01 8.7E+00 2.9E+00 8.98E+01 2.04E-02
J13DJO "'~ ___j ________ _______ ____ ____ ____

Ql PQL mg/kg POL
Sampling Sample Sample Barium

mg/kg 506

w.

CD <

: 0

0
6
0
0
0

Arsonic Cadmium Chromium
Pal" a mg/kg Q PQL



Table B-2. 618-2 Deep Zone Cleanup Verification Data. (2 pages)
Sampling Sample Sample Americium-241 Cesium-137 Cobalt-60 Europium-152 Eurapium-154

Area Number Date pCi/g Q MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g Q MDA pCi/g Q MDA

Al J13DJ4 9/7/06 3.08E-01 7.2E-02 7.86E-01 2.3E-02 1.7E-02 U 1.7E-02 4.7E-02 U 4.7E-02 5.2E-02 U 5.2E-02

A3 J13DJ2 9/7/06 2.77E+00 7.9E-02 5.90E-02 4.8E-02 3.7E-02 U 3.7E-02 9.0E-02 U 9.0E-02 1.2E-01 U 1.2E-01

A4 J13DJ3 9/7/06 5.45E+00 8.7E-02 1.04E+00 5.9E-02 4.9E-02 U 4.9E-02 1.6E-01 U 1.6E-01 1.8E-01 U 1.8E-01

A2 J13DJO 9/7/06 7.94E+00 6.7E-02 2.09E-01 4.6E-02 3.7E-02 U 3.7E-02 9.9E-02 U 9.9E-02 1.2E-01 U 1.2E-01

Duplicate of J13DJ1 917/06 6.82E+00 4.7E-02 3.92E-01 4.6E-02 3.2E-02 U 3.2E-02 9.22-02 U 9.2E-02 1.1E-01 U 1.1E-01
J13DJO J13DJI 9/7/0 U 3.2E-02 9.2E I I

Split of J13DK3 9/7/06 1.78E+01 2.00E-02 2.78E-01 1.80E-02 4.98E-03 U 1.88E-02 -1.00E-02 U 4.12E-02 -2.80E-02 U 5.74E-02
J13DJO

Sampling Sample Sample Euro ium-155 Nickei-63 Tritium Plutonium-238 Plutonium-239/240
Area Number Date pCi/g a MDA pCi/g 0 MDA pCi/g Q MDA pCi/g a MDA pCi/g Q MDA

Al J13DJ4 9/7/06 4.0E-02 U 4.0E-02 1.72E-01 U 3.3E+00 7.9E-02 U 2.5E+00 9.8E-02 U 3.7E-01 2.20E+00 3.7E-01

A3 J13DJ2 9/7/06 8.6E-02 U 8.6E-02 -1.48E+00 U 3.5E+00 6.24E-01 U 2.3E+00 1.98E-01 U 5.0E-01 2.68E+01 5.0E-01

A4 JISDJ3 9/7/06 3.5E-01 U 3.5E-01 -4.06E-01 U 3.6E+00 8.59E-01 U 2.3E+00 1.50E+00 4.8E-01 9.06E+01 4.8E-01

A2 J13DJO 9/7/06 9.6E-02 U 9.6E-02 -4.97E-01 U 3.6E+00 4.54E-01 U 2.5E+00 4.17E-01 U 5.3E-01 5.16E+01 5.3E-01

Duplicate of J13DJ1 9/7/06 8.9E-02 U 8.9E-02 868E-01 U 3.6E+00 5.80E-01 U 2.4E+00 4.15E-01 U 4.5E-01 4.55E+01 4.5E-01
J13DJO_ _ -

Split of J13DK3 9/7/06 4.37E-02 U 5.46E-02 4.44E+00 U 6.05E+00 7.13E-02 3.80E-02 1.32E+00 2.19E-02 9.23E+01 2.19E-02
J13DJO

Sampling Sample Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

Area Number Date pCi/g 0 MDA pCi/g 0 MDA pCi/g 0 MDA PC MDA pCi/g Q1 MDA

Al J13DJ4 9/7/06 7.07E+00 1.8E+01 9.9E-02 U 2.2E-01 3.26E+00 _ 2.2E-01 1.02E-01 U 2.6E-01 2.87E+00 2.2E-01

A3 JISDJ2 9/7/06 2.08E+01 2.0E+01 1.81E+00 2.2E-01 5.53E+00 2.2E-01 1.02E-01 U 2.6E-01 5.22E+00 2.2E-01

A4 J13DJ3 9/7/06 4.20E+01 2.6E+01 1.75E+00 1.9E-01 1.61E+02 4.8E-01 3.35E+00 U 5.8E+00 1.65E+02 4.6E-01

A2 J13DJO 9/7/06 2.97E+01 2.9E+01 1.16+01_ 2.1E-01 1.46E+01 _ 2.9E-01 7.76-01 2.8E-01 1.48E+01 2.9E-01

Duplicate of J13DJI 9/7/06 9.69E+00 U 2.2E+01 9.392+00 2.0201 1.28E+01 3.02-01 7.61E-01 2.5E-01 1.25E+01 2.6E-01JISDJO J13DJ1 9/7/06 9.69E+00 U 2,2E+01 9.39E+00 2.OE-01 I 1.28E+01 S._____ 7.61 E1-0 . 1 2-

0w

M
C)cc

N)
C
C
0)
C
C
C

C



Table B-3. 618-2 Overburden Cleanup Verification Data. (2 pages)

Al J13DF9 9/7/06 2.7E+00 1.2E+00 6.42E+01 6E-02 9E-02 U 9E-02 6.1 E+00 2.0-01
A3 J13DH2 9/7/06 1.8E+00 1.1E+00 7.47E+01 6E-02 9E-02 U 9E-02 5.1E+00 2.0E-01
A4 J13DH3 9/7/06 2.4E+00 1.1E+00 6,29E+01 6E-02 9E-02 U 9E-02 5.2E+00 2.0E-01
A2 J13DHO 9/7/06 1.5E+00 1.1E+00 6.22E+01 6E=00 E-02 ru 9E-02 ' 5.3E+00 2.0-01

of JicaHO J13DH1 9/7/06 12E+00 1. 1E+00 6.35E+01 6E-02 9E-02 U 9E-02 6.62+00 2.0E-01
Spio f 5.03-01

iH J13DH4 9/7/06 2.OE+00 2.8E-01 8 41E+01 1.4E-01 U 1.4E-01 7.0E+00 3.6E-01

Sampling Sample Sample Lead Selenium Tin Uranium
Area Number Date m L/kq 0 PQL mg/kg Q POL mg/kg C POL mg/kg 0 POL
Al J13DF9 9/7/06 4.1E+00 3.8E-01 8.2E-01 U 8.2E-01 2.7E+00 J 1.1E+00 1.14E+00 7E-03
A3 J13DH2 9/7/06 4.3E+00 3.5E-01 1.0E+00 7.6E-01 1.6E+00 J 1.0E+00 9.15E-01 7E-03
A4 J13DH3 9/7/06 3.4E+00 3.5E-01 7.5E-01 U 7.5E-01 2.0E+00 J 1.0E+00 8.72E-01 7E-03
A2 J13DHO 9/7/06 3.5E+00 3.5E-01 7.6E-01 U 7.6E-01 1.OE+00 U 1.0E+00 9.72E-01 7E-03

ofplicaHO J13DH1 9/7/06 4.3E+00 3.5E-01 7.5E-01 U 7.5E-01 2.2E+00 J 1.0E+00 8.91E-01 7E-03

Jof / . 1 - . 1 2 E

SpliDHo J130H4 9/7/06 3.2E+00 1.5E-01 5.5E-01 1.7E-01 I2.8E-i00 U 2.62+00 2.69E+00 2120

CD

al A a

0

C>
91
0
0

Sampling
Area

Sample
Number

Sample
nate

Arsenic Barium
mng/kg n

Cadmium Chromium
POLmgq/kci PQL m-,-/kg POL mg/kg POL



Table B-3. 618-2 Overburden Cleanup Verification Data. (2 pages)
Sampling Sample Sample Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154

Area Number Date pCi/g Q MDA 0C/ Q MDA pCi/g Q MDA pCj/g 0 MDA pCi/g Q MDA

Al J13DF9 9/7/06 -6.0E603 U 6.9E-02 5.BE-02 3.9E-02 3.3E-02 U 3.3E-02 9.OE-02 U 9.0E-02 1.1E-01 U 1.1E-01

A3 J13DH2 9/7/06 3.5E-02 U 6.2E-02 3.6E-02 U 3.9E-02 4.0E-02 U 4.0E-02 1.1E-01 U 1.1E-01 14E-01 U 1.4E-01

A4 J13DH3 9/7/06 -1.2E-02 U 8.2E-02 4.0E-02 3.4E-02 2.9E-02 U 2.9E-02 7.4E-02 U 7.4E-02 9.9E-02 U 9.9E-02

A2 J13DH0 9/7/06 2.0E-02 U 6.5E-02 4.2E-02 U 4.2E-02 3.8E-02 U 3.8E-02 9.3E-02 U 9.3E-02 1.2E-01 U 1.2E-01

Duplicate 0
ofJl3DHO J13DH1 9/7/06 -5.OE-03 U 7.0E-02 4.8E-02 4.8E-02 4.9E-02 U 4.9E-02 1.2E-01 U 1.2E-01 1.6E-01 U I16E-01

Splitof J13DH4 9/7/06 2.97E-02 2.03E-02 1.55E-02 1.502-02 1.98E-03 U 1.65E-02 -1.99E-02 U 3.28E-02 2.36E-02 U 5.37E-02
J13DHO

Sampling Sample Sample Euro ium-155 Nickel-63 Tritium Plutanium-238 Plutonium-239/240

Area Number Date pCi/g Q MDA pCilg 0 MDA pi 0 MDA pCi/g Q MDA pCilg Q MDA

A1 J13DF9 9/7/06 8.9E-02 U 8.9E-02 -6.92E-01 U 3.8E+00 7.23E-01 U 2.5E+00 -6.2E-02 U 4.7E-01 6.2E-02 U 4.7E-01

A3 J13DH2 9/7/06 1.4E-01 U 1.4E-01 1.02E+00 U 4.1E+00 1.23E-01 U 2.6E+00 0 U 4.9E-01 6.5E-02 U 4.9E-01

A4 J13DH3 9/7/06 6.6E-02 U 6.6E-02 2.43E-01 U 4.3E+00 9.62E-01 U 2.4E+00 0 U 5.2E-01 0 U 5.2E-01

A2 J13DHO 9/7/06 8.4E-02 U 8.4E-02 -7.17E-01 U 3.7E+00 3.49E-01 U 2.6E+00 1.26E-01 U 4.8E-01 0 U 4.8E-01

Duplicate JiDH1 9/7/06 1.1E-01 U 1.1E-01 -1.15E+00 U 4.0E+00 5.62E-01 U 2.6E+00 0 U 5.0E-01 1.97E-01 U 5.0E-01
of J13DHO 1D1970

Splitof J13DH4 9/7/06 1.92E-02 U 4.05E-02 1.82E+00 U 5.96E+00 3.38E-02 U 4.15E-02 0 U 1.79E-02 -1.32E-03 U 3.16E-02
J13DHO I ___ _ I I I Fu I II

Sampling Sample Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

Area Number Date pCi/g Q MDA pCi/ 0 MDA pCi/g Q MDA pCilg Q MDA pCi/g Q MDA

Al J13DF9 9/7/06 -7.94E+00 U 2.2E+01 5.1E-02 U 2.6E-01 5.42E-01 1.9E-01 3.0E-02 U 2.3E-01 4.44E-01 1.9E-01

A3 J13DH2 9/7/06 -5.23E+00 U 2.4E+01 7.0E-02 U 2.5E-01 4.38E-01 2.1E-01 3.3E-02 U 2.5E-01 3.56E-01 2.1E-01

A4 J13DH3 9/7/06 -4.35E+00 U 2.5E+01 -2.42-02 U 2.4E-01 5.86E-01 2.1E-01 3.4E-02 U 2.6E-01 4.75E-01 2.1E-01

A2 J13DHO 9/7/06 4.63E+00 U 2.4E+01 -1.2E-02 U 2.5E-01 6,44E-01 2.1E-01 9.7E-02 U 2.52-01 5.105-01 2.1E-01

Duplicate J13DHI 9/7/06 4.82E+00 U 2.8E+01 -9.7E-02 U 2.5E-01 5.37E-01 2.1E-01 0 U 2.5E-01 5.91E-01 2.1E-01
of J13 J13DH I //

of J13DH4 9/7/06 3.28E-01 U 1.50E+00 8.98E-02 U 1.20E-01 1.02E+00 3.74E-02 297E-02 2.43E-02 7.67E-01 2.43E-02
J13DHi of 1 50E+00 98E 02 ______ _ I I I

w

0r
C)
-p
N
C
C
0)
C
C
C

C



Table B-4. 618-2,618-3, 618-8taging Pile/Decon Pad Cleanup Verification Data. (5 pages)
Sampling Sample Sample Arsenie Barium j Cadmium Chromium Lead
number Number Date mg/kg I POL mS/k _a POL mg/kg L PL. mg/kg 0 PCL mg/kg j POL

B5 J13D61 9/6/06 2-9E+00 U 2.9E+00 7.19E+011 4+ UlF f I 4E+00 U I t4+00 6.1E+00 2.9E+00 3.6E+00 86E-01
B6 J13D60 9/6/06 2.8E+00 U 2.8E+00 5.94E+01 5.69E+01 1.4E+00 jU 1.4E+00 5.9E+00 2.8E+00 3.4E+00 8.5E-01
B7 J13D63 9/6/06 2.9E+00 U 2.9E+00 6.24E+01 5.72E+01 1.4E+00 U 1.4E+00 5.0E+00 2.9E+00 3.7E+00 8.6E-01
B8 J13D64 9/6/06 2.9E+00 U 2.9E+00 5.91E+01 5.72E+01 1.4E+00 U 1.4E+00 4.5E+00 2.9E+00 2.8E+00 8.6E-01
C9 J1365 1 9/6/06 2.8E+00 2.8E+00 R 4E01 5.66E+01 14E+nn H 1.4E+00 6.8E+00 2.8E+00 3.5E+00 8.5E-01
C10 J13D66 9/6/06 3.0E+00 2.8E+00 6.03E+01 5.68E+01 1.4E+00 U 1.4E+00 5.8E+00 2.8E+00 3.4E+00 8.5E-01
C1 J13D67 9/6/06 2.8E+00 U 2.8E+00 6.62E+01 5.68E+01 1.4E+00 U 1.4E+00 6.9E+00 2.8E+00 4.0E+00 8.5E-01
C2 Jl3D68 9/6/06 2.8E+00 2.8E+00 6.86E+01 5.64E+01 1.4E+00 U 1.4E+00 6.0E+00 2.8E+00 4.1E+00 8.5E-01
D3 J13D69 9/6/06 3.4E+00 2.8E+00 8.21E+01 5.66E+01 1.4E+00 U 1.4E+00 7.8E+00 2.8E+00 4.7E+00 8.5E-01
D4 J13D70 9/6/06 2.9E+00 U 2.9E+00 6.09E+01 5.71lE+01 1.4E+00 U 1.4E+00 6.1E+00 2.9E+00 3.6E+00 8.6E-01
D5 J13D71 9/6/06 3.1E+00 2.9E+00 6.92E+01 5.74E+01 1.4E+00 U 1.4E+00 5.9E+00 2.9E+00 5.1E+00 8.6E-01
I6 J13D72 9/6/06 2.9E+00 U 2.9E+00 7.37E+01 5.72E+01 1.4E+00 U 1.4E+00 5.4E+00 2.9E+00 4.0E+00 8.6E-01
Al J13D73 9/6/06 2.8E+00 U 2.8E+00 5.682+01 5.66E+01 14E+00 U 1.42E+00 5.9E+00 2.8E+00 3.3E+00 8.5E-01
A3 J13D75 9/6/06 2.8E+00 U 2.8E+00 5.78E+01 5.66E+01 1.4E+00 U 1.4E+00 6.5E+00 2.8E+00 4.0E+00 8.5E-01
A4 tJ13062 9/6/06 3.02+00 _2.92+00 6.28E+01 5.73E+01 1.4E+00 U 1.4E+00 5.9E+00 _2.92+00 3.62+00 _8.62-01

A2 J13D74 9/6/06 2.9E+00 U 2.9E+00 5.75E+01 U 5.75E+01 1.4E+00 U 1.4E+00 5.4E+00 2.9E+00 3.0E+00 8.6E-01

ofplicate J13D59 9/6/06 3.OE+00 2.9E+00 5.74E+01 U 5.74E+01 1.4E+00 U 1.4E+00 6.8E+00 2.9E+00 3.5E+00 8.6E-01
ofplit of
Spit of J13D76 9/6/06 4.6E+00 2.8E-01 7.27E+01 5.1E-01 .4E-01 U 1.4E-01 9.4E+00 3.6E-01 3.0E+00 1.5E-01.J13D74 _ _ _ __ _ _ _ ____ ________ _____ _ _ _ ___ _ _ _ _ _ _ ___ ___
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Table B-4. 618-2. 618-3. 618-8 Stacina- PilelDecon Pa lau eiiainDt.(aesl

w
0:3

Sampling Sample Sample Selenium Silver Tin Uranium
Area Number Date m/kg 0 POL mg/kg 0 PQL mg/kg 0 POL mg/kg Q POL
65 J13061 9/6/06 1.4E+00 U 1.4E00 2.9E+00 U 2.9E+00 2,86E+01 U 2.86E+01 9.89E-01 1.02-02
B6 J1SD60 9/6/06 1.4E+00 U 1.4E+00 2.8E+00 U 2.8+00 284E+01 U 2.84E+01 3.21E+00 1.OE-02
B7 J13D63 9/6/06 1.4E+00 U 1.4E+00 2.9E+00 U 2.9Ei00 286E+01 U 2.56E+01 1.32E+00 1.02-02
68 Ji 3064 9/6/06 1.4E+00 U 1.4E+00 2.9E+00 U 2,9E+00 2.86E+01 U 2.86E+01 1 .42E+00 1.0E-02
C9 J13D65 9/6/06 11.4E+00 U 1.4Ei00 2.8E+00 U 2.8E+00 2.83E+01 U 2.83E+01 2.68E+00 1.OE-02

010 J13D66 9/6/06 1.4E+00 U 14E+00 2.8E+00 U 2.8E+00 2.84E+01 U .2.84E+01 3.62E+00. 1.0E-02
C1 J13D67 9/6/06 1.4E+00 U 1.4E+00 2.8E+00 U 2.8E+00 2.84E+01 U 234E+01 1.40E+00 I 1.E-02
02 J13D68 9/6/06 1.4E+00 U 1.4E+00 2.8E+00 U 2.8E+00 284E+01 U 2.84E+01 1.55E+00 1.0E-02
D3 Ji3069 9/6/06 1.4E+00 U 1.4E+00 2.8+00 U 2.8E+00 2.83E+01 U 2.83E+01 1,43E+00 1.02-02
D4 J13D70 9/6/06 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.86E+01 U 2.86E+01 2.03E+00 1.OE2-02
D5 J1SD71 9/6/06 1.42+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.87E+01 U 2.87E+01 1.12E+01 1.0E-01
06 J13072 9/6/06 1.4+00 U 1.42E+00 2.9E+00 U 2.9E+00 2.86E+01 U 2.86E+01 1.26E+00 1.OE-02
Al dl 3D73 9/6/06 1.4E+00 U 1.4E+00 2.8E+00 U 2.8E+00 2.83E+01 U 2.83E+01 1.08E+00 1.0--02
AS J13D75 9/6/06 1.4E+00 U 1AE+00 2.82+00 U 2.8E+00 2.83E+01 U 2.83E+01 1.04E+00 1.0-02
A4 J13D62 9/6/06 1.4E+0 U 1.4E+00 2.9E+00 U 2.9E+00 2.86E+01 U 2.86E+01 1.20E+00 1.02-02
A2 J13D74 9/6/06 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.88E+01 U 2.88E+01 1.27E+00 1.0E-02

ofpl13D74 J13D5S 9/6/06 1.4E+00 U 1.4E+00 29E+00 U 2.9E+00 2.87E+01 U 2.87E+01 1.12E+00 1.0E-02

SpJit of
J13D74 J13D76 9/6/06 9.5E-01 1.7E-01 2.02-01 U 2.02-01 I2.8E+00 U 2.82+00 1.86E+00 2020
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ci
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Table B-4. 618-2, 618-3, 618-8 Staging Pile/Decon Pad Cleanup Verification Data. (5 pages)

Sampling Sample j Sample
Area Numberl Date

Americium-241
pCi/g MDA pCi!g

Cesium-137
MDA pCi/q

Cobalt-60
M DA

Europium-152 Europium-154

B5 J13D61 9/6/06 -1.5E-02 U 6.1-02 4.6E.0E-u46-2 U 40-02 1-01 1.1E-01 1.4E U 12E-0l
B6 J13D60 9/6/06 4.5E-02 U 6.E-02 E E-02 4 4.4E-02 4.3E-02 U 43E-02 1,1E-01 U 1.1-01 1.4-01 4U 01
B7 J13D63 9/6/06 -6.OE-03 U 6.1E-02 3.OE-02 U 3.0E-02 2.6E-02 U 2.6E-02 7.0E-02 U 7.0E-02 8.9E-02 U 8.9E-02
B8 J13D64 9/6/06 3.1E-02 U 4.8E-02 2.7E-02 UJ 2,7E00 3.2E-02 U 3.2E-02 6.1 E-02 U 6 E-02 OE-0 1.0E-c1
09 J13D65 9/6/06 4.0E-03 U 6.2E-02 2.0E-02 U 2.OE-02 2.OE-02 U 2.0E-02 4.5E-02 U 4.5E-02 8,2E-02 U 8.2E-02

C10 J13D66 9/6/06 8.18E-01 3.6E-02 9.5E-02 2.4E-02 2.2E-02 U 2.2E-02 5.6E-02 U 5.6E-02 7.3E-02 U 7.3E-02
Cl J13D67 9/6/06 2.0E-02 U 4.4E-02 4.0E-02 U 4.0E-02 3.2E-02 U 3.2E-02 9.1E-02 U 9.1E-02 11E-01 U 1.1E-01
02 J13D68 9/6/06 1.0E-02 U 6.5E-02 5.5E-02 U 5.5E-02 5.4E-02 U 5.4E-02 1.5E-01 U 15E-01 2.1E-01 U 2.1E-01
D3 J13D69 9/6/06 4.1E-02 U 6.6E-02 3.5E-02 U 3.5E-02 3.8E-02 U 3.8E-02 8.2E-02 U 8.2E-02 1.4E-01 U 1.4E-01
D4 J13D70 9/6/06 4.7E-02 U 5.6E-02 2.5E-02 U 2.5E-02 2.4E-02 U 2.4E-02 6.5E-02 U 6.5E-02 8.0E-02 U 8.CE-02
D5 J13D71 9/6/06 6.1E-02 U 6.9E-02 4.9E-02 U 4.9E-02 3.8E-02 U 3.8E-02 1.1E-01 U 1.1E-01 1.3E-01 U 1.E-01
D6 J13D72 9/6/06 -2.0E-02 U 5.8E-02 4.9E-02 U 4.9E-02 5.1E-02 U 5.1E-02 1.4E-01 U 1.4E-01 1.8E-01 U 1.8E-01
Al J13D73 9/6/06 8.0E-03 U 4.9E-02 4.2E-02 U 4.2E-02 4.0E-02 U 4.0E-02 1.0E-01 U 1.0E-01 1.3E-01 U 1.3E-01
A3 J13D75 9/6/06 0 U 2.1E-01 2.6E-02 U 2.6E-02 2.5E-02 U 2.5E-02 7.4E-02 U 7.4E-02 8.62-02 U 8.6E-02
A4 J13D62 9/6/06 1.1E-02 U 6.0E-02 4.5E-02 U 4.5E-02 4.6E-02 U 4.6E-02 1.2E-01 U 1.2E-01 1.7E-01 U 1.7E-01
A2 J13D74 9/6/06 -1.5E-02 U 5,5E-02 3.1E-02 U 3.1 E-02 2.7E-02 U 2.7E-02 7.7E-02 U 7.7E-02 8.2E-02 U 8.2E-02

eJ13D59 9/6/06 2.2E-02 U 6.9E-02 4.6E-02 U 4.6E-02 4.2E-02 U 4.2E-02 1.1E-01 U 1.1E-01 15E-01 U 1.5E-01

SplitJf
J-13074 J 13D76 9/6/06 6.77E-03 U 4M06-02 -2.16E-03 U 1.45E-02 1-7.60E-05 U 1,5-2-.3-3U 3.24E-02 1.1 62-0 2 U 5.112E-02
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TabIe R-4 A18-2 s18-a R1R-8RStan ina Pile/Decon Pad Clau Vrfction Data. (5 - a-es)

Sampling Sample Sample Eura lum-iSS Nickel-63 Tritium Plutanium-238 Plutonium-2391240
Area Number Date pCiIg MDA pCi/g MDA

B5 J13D61 9/6/06 1.0E-01 U 1 0E-01 3.562-01 U 3.6E+00 8.5E-02 UJ 2.4E+00 -1.06E-01 UJ 8.12-01 0 UJ 8.1E-01

B6 JISUSO 9/6/06 1.02-01 U IOE-Ol 2.78E-01 U 3.7E+00 2.22E-01 UJ 2.5E+00 0 U 4.0E-01 0 U 4.0E-01

B7 J13D63 9/6/06 6.3E-02 U 6.32-02 1.232+00 U 3.8E+00 8.61E-01 UJ 2.72+00 -5.2202 U 4.02-01 5.2E-02 U 4.02-01

B8 J13064 9/6/06 8.4E-02 U 842-02 I.02E+00 U 3.7E+00 -1.28E-01 UJ 2.4E+00 5.2E-02 U 4.0E-01 1.56E-01 U 4.02-01

09 J13065 9/6/06 4.8E-02 U 4.8E-02 5472-01 U 3.7E+00 0 UJ 2.3E+00 0 U 4.2-01 6.26E-01 4.OE-01

010 J13D66 9/6/06 7,8E-02 U 7.8E-02 0 U 3.6E+00 2.33E+00 J 2.3E+00 1.03-01 U 3.9E-01 1.0E+01 3.9E-01

Cl J13D67 9/6/06 8.12&02 U 8.1E-02 1.31E-01 U 3.5E+00 1.13E+00 UJ 2.5E+00 4.6E-02 U 44-01 1.86E-01 U 3.5E-01

02 J13068 9/6/06 2.1E-01 U 2.12-01 6,74E-01 U 8.6E+00 6.95E-01 UJ 2.32+00 2.48E-01 U 4.0E-01 4.1E-02 U 3.2E-01

D3 J13069 9/6/06 12E-01 U 1.2E-01 1.22E+00 U 3.7E+00 1.29E+00 UJ 2.5E+00 -9.7E-02 U 4.7E-01 49E-02 U 3.7E-01

D4 J3D70 9/6/06 9.-02 U 9.4E-02 6.9E-01 U 3.5E+00 2.51E-01 UJ 2.32+00 0 U 4.02-01 5.2E-02 U 4.02-01

D5 J13071 9/6/06 iQOE-Ol U 1.02-01 1.49E+00 U 3.5E+00 6.8E-02 UJ 2.SE+00 0 U 4.22-01 1,05E+00 4.2E-01

D6 J13072 9/6/06 1.9E-01 U 1.9E-01 7.79E-01 U 3.5E+00 1.14E+00 UJ 2.5E+00 -6.2E-02 U 4.7E-01 1.23E-01 U 4.7E-01

Al J13D73 9/6/06 9.OE-02 U 9.OE-02 2.99E-0l U 3.42+00 4.13E-0l UJ 2.3E+00 6.1 E-02 U 4.7E-01 0 U 4.72-01

A3 J13075 9/6/06 1.1E-01 U 1.1E-01 7.6E-01 U 3.6E+00 7.772-01 UJ I2.3+00 I.52E-01 U 5.8E-01 0 U 5.82-01

A4 .J13D62 9/6/06 1.8E-01 U 1.8E-01 9O8E-01 U 4.1E+00 1.12E+00 UJ 2.42+00 132E-01 U 5.0E-01 0 U 5.02-01

A2 J13D74 9/6/06 6.62-02 U 6.6E-02 5.03E-01 U 3.7E+i00 1. 1 8E00 UJ 2.42+00 -6.22-02 U 4.72-01 0 U 4.72-01

Duplicate of J13D59 9/6/06 9.9E-02 U 9.92-02 2.15E-01 U 4.4E+00 1.11E+00 UJ 2.32+00 0 U 4.82-01 0 U 4.82-01
J1/D74 3D76 9/6/06 _ _ 4.64E-0 _.14E+__ . E U 7U 4-

SSplit of J13D76 9/6/06 4.612E-02 U 4.64E-02 4.56E+00 U 6.142+00 -7.582-04 U 3.67E-02 0 U .6-23.812E-02 U 1.35E-01
J13074 I__ _ I___ I__ _ I__ _ I-__ _ I_ __
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Table B-4. 618-2, 618-3, 618-8 Staging Pile/Decon Pad Cleanup Verification Data. (5 pages)

Plutonium-241
pCi/g MDA pCi! MDA pCi/g CA

B5 J13D61 9/6/06 2.92E+00 U 2.2E+01 2.8E-02 U 2.7E-01 5.51 E-01 1.6E-01 0 U 1.9E-01 4.69E-01 1.6E-01
B6 J13D60 9/6/06 -5.17E+00 U 2.2E+01 -2.9E-02 U 2.4E-01 1.68E+00 1.5E-01 1.96E-01 1.9E-01 1.76E+00 1.5E-01
B7 J13D63 9/6/06 -i.14E+O0 U 2.4E+01 4.0E-02 U 2.2E-01 6.80E-01 2.3E-01 7.2E-02 U 2.7E-01 7.69E-01 2.3E-01
B8 J13D64  9/6/06 0 U 2.3E+01 1.10E-01 U 23E-01 5.57E-01 1.7E-01 2_E-02 U 2.1-01 7.80-01 1.7E-01
C9 J3D65 9/6/06 -1.90E-01 U 2.4E+01 1.25E-01 U 24E-01 1.20E+00 432E-02 1.34E-01 24E-02 1.19E+00 3.2E-02

C10 J13D66 9/6/06 -1.79E-01 U 2.3E+01 -8.6E-02 U 2.6E-01 1.75E+00 4.2E-02 1.39E-01 2.5E-02 1.83E+00 3.7E-02
C1 J13D67 9/6/06 3.22E+00 U 2.4E+01 1.38E-01 U 3.0E-01 7.50E-01 32E-02 5.6E-02 3.9E-02 7.21E-01 3.5F-02
02 J13D68 9/6/06 -2.04E-01 U 2.6E+01 -4.5E-02 U 2.4E-01 8.36E-01 4.0E-01 8.4E-02 2.8E-02 8.02E-01 33E-02
D3 J13D69 9/6/06 2.36E+00 U 2.5E+01 -5.0E-03 U 2.4E-01 7.26E-01 4.0E-01 8.3E-02 2.5E-02 6.13E-01 3.7E-02
D4 J13D70 9/6/06 -1.94E+00 U 2.2E+01 1.46E-01 U 3.0E-01 1.04E+00 5.5E-02 8.6E-02 4.1E-02 9.77E-01 5.5E-02
D5 J13D71 9/6/06 9.22E+00 U 2.1E+01 -1.1E-02 U 2.1E-01 4.07E+00 5.SE-02 2.67E-01 2.9E-02 3.82E+00 5.0E-02
D6 J13D72 9/6/66 2.62E+00 U 2.5E+01 5.7E-02 U 2.7E-01 6.17E-01 3.1E-02 51E-02 M2.6E-02 6.70E-01 2.7E-02
At J13D73 9/6/06 1.81E+00 U 2.3E+01 -6.1E-02 U 3AE-01 8.38E-01 1.8E-01 8.5E-02 U 2.2E-01 5.82E-01 1.8E-01
A3 J13D75 9/6/06 3.55E+00 U 2.8E+01 2.0E-03 U 2.1E-01 4.69E-01 1.9E-01 9.0E-02 U 2.3E-01 4.69E-01 1.9E-01
A4 J13D62 9/6/06 1.73E+00 U 2.7E+01 4.32-02 U 2.7E-01 6.43E-01 1.5E-01 2.4E-02 U 1.9E-01 5.62E-01 1.5E-01
A2 J13D74 9/6/06 7.42E+00 U 2.7E+01 -2.32-02 U 2.1E-01 7.452-01 192-01 0 2.3E-01 8.45E-01 E 1.9E-01

Duplicate
of J13074 J13D59 9/6/06 -4.44E+00 U 2.4E+01 -1.05E-01 U 2.7E-01 8.59E-01 2.2E-01 3.5E-02 U 2.7E-01 6.30E-01 22E-01

Jpli7 o J13D76 9/6/06 -4.79E-01 U 5.25E+00 1.35E-02 U 1.122-01 1.72E+00 2.95E-02 7.87E-02 3.65E-02 1.75E+00 3.65E-02

-L
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MC)
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Sampling
Area

Sample
Number

Sample
Data

Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Q(3 MDA pCi/g INADA pCilg Q YIDA



Table B-5. 618-2 Verification Sampie Results (Biased Samples). ( 2ages)
Description Sample Sample Arsenic Barium Cadmium Chromium Lead

Number Date m/k O PQL m /k _ PQL m /k Q PQL mg/k Q POL mg/kg Q PQL
Discolored soil J13H86 09/28/06 1.4 1.1 68 0.06 0.09 U 0.09 3.8 0.21 1.6 0.37
Discolored soil J13H87 09/28/06 1.7 1.1 64.3 0.06 0.16 0.09 3.2 0.21 2.3 0.36
Hotsot J13DNO 09/26/06 1.6 1.1 107 0.06 0.09 U 0.09 4.4 4.4 2.4 0.35
Hot spot J13DN1 09/26/06 1.7 1.1 58.8 0.06 0.20 0.09 4.4 0.20 3.3 _0.34

Hot spot J13DN2 09/26/06 1.8 1.1 109 0.06 0.09 U 0.09 10.4 0.21 6.6 0.35
Hot spot J13DN3 09/26/06 1.7 1.1 56.1 0.06 0.09 U 0.09 4.0 0.20 1.7 0.35
Hot spot J13DN4 09/26/06 1.6 1.1 60.2 0.06 0.09 U 0.09 3.9 0.20 1.8 0.35
Beneath safe J13DJ5 09/07/06 2.5 1.1 101 0.06 0.09 U 0.09 6.9 0.20 4.5 0.35
Beneath oil drums J13DH9 09/07/06 3.3 1.1 84.5 1 0.06 0 0.0 9 0.09 7.9 0.21 6.8 0.35

Description Sample Sample Selenium Silver Tin Uranium
Number Date mg/kg 0 POL mg/kg 0 PQL mg/kg 0 POL mg/kg 0 POL

Discolored soil J13H86 09/28/06 1.2 0.80 0.34 U 0.34 1.1 U 1.1 16.5 0.10
Discolored soil J13H87 09/28/06 0.78 U 0.78 0.33 U 0.33 1.0 U 1.0 20.1 0.10
Hotspot J13DNO 09/26/06 0.76 U 0.76 0.32 U 0.32 1.0 U 1.0 148 0.98
Hots ot J13DN1 09/26/06 0.74 U 0.74 0.31 U 0.31 1.0 U 1.0 26.0 0.098
Hot spot J13DN2 09/26/06 0.76 U 0.76 0.32 U 0.32 42.5 1.0 32.8 0.098
Hotsp J13DN3 09/26/06 0.75 U 0.75 0.32 0.32 1,0 U 1.0 0.878 0.010
Hot spot J13DN4 09/26/06 0.94 0.76 0.32 U 0.32 1.2 1.0 0.952 _ 010
Beneath safe J13DJ5 09/07/06 0.82 0.76 0.32 U 0.32 1.6 J 1.0 5.80 0.007
Beneath oil drums J13DH9 09/07/06 0.77 U 0.77 0.6 0.32 1.9 J 1.0 29.1 0.072

D p i SAroclor-1016 I Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248 Aroclor-1254
Description I apeSml ~ ~ O ~/g 1PLug/k 0'ONumber Date ug/kg Q PQL ug/kg 0 POL ug/kg Q PQL ug/kg Q IPL ug/k PQL PQL

Beneath oil drums J13DH9 09/07/06 14 U 14 14 U 114 4 U 14 14 U 14 14 U 14 6.9 J 14

iSample Sample Aroclor-1260 TPH

Number Date ug/kg 1Q POL mg/kg Q PQL
Beneath oil drums J13DH9 09/07/06 14 U 14 145 U 145

En
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Table B-5. 618-2 Verification Sample Results (Biased Samples). (3 pages)

Desription Sample Sample Americium-241 Cesium-137 Cobalt-60 Europium152_j Europium-154
Number Date pCil/g jQ MDA pCi/g Q MDA pC~ig 0 MDA pCi/g 0 MDA pCi/g Q MDA

Discolored soil J13H86 09/28/06 n 086 I U 0. 16 0.018 U 0018 0.053 U 0.053 0.051 U 0.051 0.065 U 0.065
Discolored soil J13H87 09/28/06 0.842 [_ 0.18 0.039 U 0.039 0.046 U 0.046 0.11 U 0.11 0.14 U 0.14
Hot spot J13DNO 09/26/06 0. 044 0041 0.249 0056 0.047 U 0.047 0.15 U 0.15 0.16 U 0.16
Hot spot J13DN1 09/26/06 6.47 0.047 0.158 0.028 0.025 U 0.025 0.066 U 0.066 0.084 U 0.084
Hot spot Jl13DN2 09/26/06 9.19 1 0.046 -1.12 048 0.033 U 0 033 0096 U 0.098 0.1 U 0-1
Hot spot J13DN3 09/26/06 -0.003 U 0.045 0.126 0.027 0.037 U 0.037 0.063 U 0.063 0.077 U 0.077
Hot spot J13DN4 09/26/06 0 U 0.24 0.235 0.040 0.033 U 0.033 0.095 U 0.095 0.13 U 0.13
Beneath safe J13DJ5 09/07/06 0.15 1 .0.088 0.061 U 0.061 0.078 U 0.078 0.095 U 0.095 0.22 U 0.22
Beneath oil drums J13DH9 09/07/06 1.38 0.053 0.069 0.026 0 019 U 0.019 0.050 U '0.050 0.062 U 0062

Description Sample Sample Europium-155 Nickel-63 Tritium Plutonium-238 Plutonium-239/240
Number Date pCi/g Q MDA pC/g Q MDA pCi/g_ 0 MDA 1C'/g 0 MDA pC/g Q MDA

Discolored soil J13H86 09/28/06 0.076 U 0.076 1.03 U 3.6 0.464 U 2.6 0 U 0.30 0.237 U 0.30
Discolored soil J13H87 09/28/06 0.14 U 0.14 -0.486 U 3.7 0.548 U 2.7 0.089 U 0.34 1.12 0.34
Hot spot J13DNO 09/26/06 0.29 U 0.29 1.08 U 3.5 -0.232 U 2.7 0.155 U 0.50 0.207 U 0.40
Hot spot J13DN1 09/26/06 0.093 *U 0.093 -0.302 U 3.3 0.844 U 2.7 0.526 0.42 79.7 0.33
Hotspot J13DN2 09/26/06 0.092 U 0.092 0.306 U 3.6 0.236 U 2.7 1.57 0.48 91.6 0.48
Hot spot J13DN3 09/26/06 0.082 U 0.082 0.391 U 3.5 -1.24 U 2.8 -0.058 U 0.44 0 U 0.4
Hot spot J13DN4 09/26/06 0.082 U 0.0821-0.174 U 3.5 -1.64 U 2.9 -0.081 U 0.62 0 U 0.62
Beneath safe J13DJ5 09/07/06 0.062 U 0.0621-0.243 U 3.6 0.852 U 2.6 0.088 U 0.42 1.58 0.34
Beneath oil drums J13DH9 09/07/06 0.047 U 0.047 1.29 U 3.8 1.79 U 2.6 0.142 U .0.54 1.1 0.54

Description Sample Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Number Date pC/Q 0 MDA pCig Q MDA pCI/g 01 MDA pCig 0 MDA pCI/g 0 MDA

Discolored soil J13H86 09/28/06 3.93 U 20 0.014 U 0.29 6.37 0.22 0.465 0.21 6.28 0.22
Discolored soil J13H87 09/28/06 10.2 U 23 0.038 U. 0.22 7.24 0.20 0.520 0.19 6.71 0.20
Hot spot J13DNO 09/26/06 1.04 U 18 7.09 0.22 47.8 0.42 2.42 0.23 501 0.40
Hot spot J13DN1 09/26/06 12.3 U 17 0.462 0.23 8.99 0.23 0.473 0.23 10.3 0.23
Hot spot J13DN2 09/26/06 32.9 17 7.20 0.23 13.4 0.28 0.695 0.23 13.4 0.24
Hot spot J13DN3 09/26/06 -6.99 U 19 0.006 U 0.32 0.546 0.20 0 U '0.24 0.494 0.20
Hot spot J13DN4 09/26/06 2.10 U 20 0.062 U 0.32 0.497 0.21 0.033 U 0.26 0.497 0.21
Beneath safe J13DJ5 09/07/06 6.09 U 18 0.375 0.28 3.05 0.17 0.293 1 0.20 3.52 0.17
Beneath oil drums J13DH9 09/07/06 19.6 U 22 1.61 0.21 9.82 0.25 0.438 0.24 10.7 0.20
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Table B-5. 618-2 Verification Sample Results (Biased Samples). (3 pages)

J13DH9

Constituents Beneath oil drums
09/07/06

"/k IQ PQL
1,2,4-Trichlorobenzene 340 UJ 340
1,2-Dichlorobenzene 340 U 340
1,3-Dichlorobenzene 340 U 340
1,4-Dichlorobenzene 340 U 340
2,4,5-Trichlorophenol 850 U 850
2,4,6-Trichlorophenol 340 U 340
2,4-Dichlorophenol 340 U 340
2,4-Dimethylphenol 340 UJ 340
2,4-Dinitrophenol 850 U 850
2,4-Dinitrotoluene 340 U 340
2,6-Dinitrotoluene 340 U 340
2-Chloronaphthalene 340 U 340
2-Chlorophenol 340 U 340
2-Methylnaphthalene 340 UJ 340
2-Methylphenol (cresol, o-) 340 UJ 340
2-Nitroaniline 850 U 850
2-Nitrophenol 340 U 340
3+4 Methylphenol (cresol, m+p) 340 UJ 340
3,3'-Dichlorobenzidine 340 U 340
3-Nitroaniline 850 U 850
4,6-Dinitro-2-methylphenol 850 U 850
4-Bromophenylphenyl ether 340 U 340
4-Chloro-3-methylphenol 340 UJ 340
4-Chloroaniline 340 U 340
4-Chlorophenylphenyl ether 340 U 340
4-Nitroaniline 850 U 850
4-Nitrophenol 850 U 850
Acenaphthene 340 U 340
Acenaphthylene 340 U 340
Anthracene 340 U 340
Benzo(a)anthracene 340 U 340
Benzo(a)pyrene 340 U 340

J13DH9

Constituents -Beneath oil drums
09/07/06

Q PQL
Benzo(b)fluoranthene 340 U 340
Benzo(ghi)perylene 340 U 340
Benzo(k)fluoranthene 340 U 340
bis(2-Chloro-1-methylethyl)ether 340 U 340
bis(2-Chloroethoxy)methane 340 U 340
bis(2-Chloroethyl) ether 340 U 340
bis(2-Ethylhexyl) phthalate 27 J 340
Butylbenzylphthalate 340 U 340
Carbazole 340 U 340
Chrysene 340 U 340
Di-n-butylphthalate 18 1 340
Di-n-octylphthalate 340 U 340
Dibenz[a,h]anthracene 340 U 340
Dibenzofuran 340 U 340
Diethylphthalate 340 U 340
Dimethyl phthalate 340 U 340
Fluoranthene 340 U 340
Fluorene 340 U 340
Hexachlorobenzene 340 U 340
Hexachlorobutadiene 340 U 340
Hexachlorocyclopentadiene 340 U 340
Hexachloroethane 340 U 340
Inderio(1,2,3-cd)pyrene 340 U 340
Isophorone 340 UJ 340
N-Nitroso-di-n-dipropylanine 340 U 340
N-Nitrosodiphenylanine 340 U 340
Naphthalene 340 U 340
Nitrobenzene 340 UJ 340
Pentachlorophenol 850 U 850
Phenanthrene 340 U 340
Phenol 340 U 340
Pyrene 340 U 340

B-14



Table B-6. Test Pit Sample Results. (4 Pages)

mg/kgI Q PQL mo/kg j PQL mg/kgI Q POL mg/kg 0 POL mg/kg Q POL

Soil 111 J12NK9 6/19/06 1 0.62 88.4 - 002 0.17 jO0.02 1.5 0.07 6.7 0.13
Soil 1105 J12NL3 7/12/06 0.99 0.61 102 0.02 0.03 0.02 1.6 0.07 3.9 0.13
Soil 110 H12YO8 8/2/06 1.5 0.61 72.3 0.02 0.02 U 0.02 2.5 0.07 1.9 0.13
Soil 109 J 2Y9 8/2/06 1.3 0.60 47.9 0.02 0.02 U 0.02 0.64 0.07 4.6 0.13
Soil 108 J12Y10 8/2/06 1.6 0.61 47.8 0.02 0.18 0.02 0.89 0.07 3.5 0.13
Soil 107 J12Y11 8/2/06 2.3 0.64 60.2 0.02 0.11 0.02 1.1 0.07 3.7 0.14
Soil 106 J134V2 8/2/06 7.5 0.73 123 0.02 0.42 0.02 0.38 0.08 8.7 0.16
Soil 105 J134V3 8/2/06 2.1 0.74 84.5 0.02 0.91 - O.02 0.60 0.08 10.4 01 6

Water Samples ug/L Q PQL ug/L C PQL ug/L 0 POL ug/L 0 PQL ug/L 0 POL
Water ( 104Y 8/2/06 U G 229 229 0.20 U 0.20 421 0.70 1.3 U 13
Water(nonfiltered) 104.5 J12Y74 8/2/06 738 30.5 38,300 1.0 95.3 -1 0 2380 3.5 2180 6.5

Sample Sample Sample Lead Selenium Silver Tin Uranium
Description Elevation Number Date mg/kg 0 POL mg/kg Q PQL mg/kg Q PQL mg/kg Q POL mg/kg Q POL

Soil 111 J12NK9 6/19/06 29.6 0.31 0.48 U 0.48 0.07 U 0.07 2.9 1.1 28.1 0.89
Soil 110.5 J12NL3 7/12/06 3.4 0.31 0.47 U 0.47 0.07 U 0.07 1.1 U 1.1 13.0 0.88
Soil 110 H12Y08 8/2/06 2.0 0.31 0.47 U 0.47 0.07 U 0.07 1.1 U 1.1 74.2 0.88
Soil 109 J12Y09 8/2/06 2.6 0.31 0.46 U 0.46 0.07 U 0.07 1.1 U 1.1 128 0.87
Soil 108 J12Y10 8/2/06 2.7 0.31 0.7 U 0.47 0.07 U 0.07 1.1 U 1.1 33.9 0.89
Soil 107 J12Y11 8/2/06 2.6 033 0.50 U 0.50 0.07 U 0.07 11.1 1.1 180 0.93
Soil 106 J134V2 8/2/06 4.9 0.37 0.56 U 0.56 0.08 U 0.08 1.3 U 1.3 20.5 1.1
Soil 105 J134V3 8/2/06 12.2 0.38 0.57 U 0.57 0.08 U 0.08 1.3 U 1.3 4.1 1.11.1

Water Samples ug/L 0 PI0gPOL g POL
Water (Filtered) 104.5 J12Y-73 /2/06 3.1 U 3.1 52 47 NA NA NA
Water (nonfiltered) 104.5 12Y74J8/2/06 1000 15.5 23.5 U 23.5 NA NA NA

Sample
Number

Sample
Date

Sample
Descr in levation
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Table B-6. Test Pit Sample Results. (4 pages)

ample Sample Bromide Chloride Flouride Nitrite
Description Elevation Number Date mg/kg Q POL mg/kg Q PQL mg/kg j PLL mg/kgLQ POL

Soil 111 J12NK9 6/19/06 NA NA NA NA
Sol 110.5 J12NL3 7/12/06 NA NA NA NA
Soil 110 H12Y08 8/2/06 2.5 U 2.5 287 25.3 2.5 U 2.5 2.53 U 2.53
Soil 109 J12Y09 8/2/06 3.7 2.6 622 25.6 2.6 U 2.6 2.56 U 2.56
Soil 108 J12Y1O 8/2/06 2.8 2.5 516 24.9 7.0 2.5 2.49 U 2.49
Soil 107 J12Y11 8/2/06 2.7 U 2.7 329 27.4 2.7 U 2.7 2.74 U 2.74
Soil 106 J134V2 8/2/06 10.6 3.1 2620 77.7 3.1 U 3.1 15.5 15.5
Soil 105 J134V3 8/2/06 6.9 3.2 3620 158 3.2 U 3.2 31.5 U 31.5
Water (Filtered) 104.5 J12Y73 8/2/06 NA NA NA NA
Water (nonfiltered) 104 5 J12Y74 8/2/06 NA NA NA NA

Sample Nitrate Phosphate Sulfate pH
Description Elevation Sample Sample -

s) ENumber Date mg/kg 1 POL mg/kg Q POL / mg/kg POL

Soil 111 J12NK9 6/19/06 NA NA NA NA

Soil 110.5 J12NL3 7/12/06 NA NA NA NA
Soil 110 H12Y08 8/2/06 2.5 U 2.53 2.5 U 2.5 80.5 2.5 6.1 0.01
Soil 109 J12Y09 8/2/06 297 25.6 2.6 U 2.6 3.4 2,6 3.7 0.01

Soil 108 J12Y10 8/2/06 33.1 2.49 2.5 U 2.5 63.7 2.5 6.9 0.01

Soil 107 J12Y11 8/2/06 66.0 2.74 2.70 U 2.70 31.7 2.7 5.9 0.01
Soil 106 J134V2 8/2/06 345 15.5 3.1 U 3.1 225 15.5 7.4 0.01
Soil 105 J134V3 8/2/06 1930 158 3.2 U 3.2 153 31.5 7.5 0.01
Water (Filtered) 104.5 J12Y73 8/2/06 NA NA NA NA
Water (nonfiltered) 104.5 J12Y74 8/2/06 NA NA NA NA
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Table B-6. Test Pit Sample Results. (4 pages)

Sample
Descrinton Elevation Sample Sample Americium-241 Cesium-137 Cabalt-6O Euro ium-152 Europium-154

( i Number Date pCi/g 0 MDA pCi/g of MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g Q MDA
Soil 111 J12NK9 6/19/06 74j 15 0.835 0.0 22 U 0.022 0.239 0.069 0.068 U 0.068
Soil 110.5 J12NL3 7/12/06 295 1.0 0.301 0.041 0.037 U 0.037 0.10 U 0.10 0.11 U 0.11
Soil 110 H12Y08 8/2/06 332 0.56 0.097 U 0.097 0.12 U 0.12 0.16 U 0.16 0.41 U 0.41
Soil 109 J12Y09 8/2/06 306 1.9 0.067 U 0.067 0.072 U 0.072 0.18 U 0.18 0.23 U 0.23
Soil 108 J12Y10 8/2/06 111 0.28 0.071 U 0.071 0.069 U 0.069 0.16 U 0.16 0.21 U 0.21
Soil 107 J12Y11 8/2/06 63.6 0.15 0.052 U 0.052 0.054 U 0.054 0.15 U 0.15 0.18 U 0.18
Soil 106 J134V2 8/2/06 0.732 0.13 0.062 U 0.062 0.075 U 0.075 0.18 U 0.18 0.23 U 0 23
Soil 105 J134V3 8/2/06 2.81 0.16 0.13 U 0.13 0.13 U 0.13 0.29 U 0.29 0.39 U 0.39

Water Sam ples pCi/L Q MDA pCi/L 0 MDA pi/L Q MDA pCi/L 0 MDA pC/L 0 MDA
Water (Filtered) 104.5 J12Y73 8/2/06 6.70 0.63 70 U 70 83 U 83 170 U 170 210 U 210
Water (nonfiltered) 104.5 J12Y74 8/2/06 104 1.8 130 U 130 78 U 78 160 U 160 190 U 190

Sample Sample Sample Europium-155 Nickel-63 Tritium Plutonium-238 Plutonium-239/240Description ElevationNubr Dt- ___ ___ ____

Number in -pCig Q MDA pCi/g 0 MDA pCi/g 0 MDA pCi/g C MDA pCilg 0 MDA
Soil 111 J12NK9 6/19/06 0.17 U 0.17 -3.31 U 21 0.978 U 2.7 163 34 13,500 27
Sol 110.5 J12NL3 7/12/06 0.17 U 0.17 -1.26 U 11 2.85 2.8 38.7 13 2,350 13
Soil 110 H12Y08 8/2/06 0.14 U 0.14 6.52 U 16 1.05 U 2.6 1.47 0.45 57.2 0.36
Soil 109 J12Y09 8/2/06 0.23 U 0.23 9.29 U 50 3.57 2.7 21.1 3.9 1710 2.2
Soil 108 J12Y10 8/2/06 0.20 U 0.20 1.32 U 3.6 2.38 U 2.4 2.39 0.11 150 0.076
Soil 107 J12Y11 8/2/06 013 U 0.13 -0.54 U 3.50 2.09 U 2.6 0.827 0.10 62.1 0.071
Soil 106 J134V2 8/2/06 0.27 U 0.27 1.39 U 3.7 5.79 - 2.4 0.049 U 0.049 5.62 0.075
Soil 105 J134V3 8/2/06 0.33 U 0.33 2.14 U 3.1 12.9 2.5 0 U 0.15 0.918 0.075

Water Samples pCi/L 0 MDA pCi/L 0 MDA pCI/L MDA pC/L 0 MDA pCi/L 0 MDA
Water (Filtered) 104.5 8/2/06 180 U 180 13 U 16 4890 160 -0.060 U 0.81 2.96 0.46
Water (nonfiltered)j 104.5 J1Y74 8/2/06 170 U 170 -1.84 U 15 7830 160 0.188 U 0.52 20 36
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Table B-6. Test Pit Sample Results. (4 pages)

samp le Sample Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Description :le tion Number Date pCi/g 0 MDA pCilg 0 MDA pCi/g 0 MDA pCi/g Q MDA pCi/g Q MDA

Soil ill J12NK9 6/19/06 6,760 350 2.94 U 3.5 19.0 __8.6 2.71 U 10 10.1 __ 8.6
Soil 110.5 J12NL3 7/12/06 1,160 210 1.02 U 3.2 15.1 1.5 0.468 U 1.8 12.8 1.5
Soil 110 H12YOS 8/2/06 23.5 U 94 0.389 U 2.5 56.0 1.3 3.45 1.3 50.9 1.3
Soil 109 J12Y09 8/2/06 776 320 -2.19 U 8.0 13.9 3.7 1.16 U 14.4 3.7
Soil 108 J12YIO 8/2/06 67.2 16 0.122 U 0.25 16.1 0.34 0.996 0.28 15.2 __ 0.34
Soil 107 J12Y 1 8/2/06 32.7 17 0.266 0.22 18.2 0.35 1.32 0.24 18.1 _ 0.32
Soil 106 J134V2 8/2/06 13.4 U 16 -0.071 0.24 0.22 0.282 0.27 3.79 _ 0.22
Soil 105 J134V3 8/2/06 1.15 U 18 0.048 U 0.19 3.33 0.25 0.117 U 0.30 2.71 0.26

Water Samples p 0 MDA pCi/L 0 DA MiL 0 MDA MDA pCiL 0 MDA
Water]Filtered J104.5 J1/2Y73 20 30.5 U 110 263 2.8 436 2 26 8 0.92 444 2.5
Waterm (nfiltered 104.5 J12Y74 1/a 39.1 U 191 127 _2.1 22.5 0.96 1.06 U 1.2 25.1 0.96

wo

CD

C

C)
-U
N)a
0
0~~
0
0
0

0



Sample
Description Elevation

(ml

Table B-7. Pothole Sample Results. (2 pages)
Arsenic Barium Beryllium Cadmium Chromium

Sample
Number

Northeast corner J 108 37H5 9/25/06 10.37 502 0.25 0.01 0.06 0.03 2.7 0.07
Southeast corner 108 J13H53 9/25/06 1.3 0-36155.5 . - 5 005 . 8
Northwest corner 108 J13H54 9/25/06 1.5 0.36 52.3 O02 0.32 0.01 0.07 0.03 3.9 0.07
Southwes corner. 108 J13HSS 9/25/06 1 5 0.37 694 0.021 0.39 0.01 2.7 0.03 5.3 0.07

Sample rmle Sap Lead Selenium Silver Tin Uranium
Description Elevation Sample Sapl - - - O---D r Em) Number Date mg/kg Q PQL mg/kg 0 POL mg/kg 0 PL mg/kg Q PQL mg/kg Q PQL

Northeast corner 108 J13H52 9/25/06 2.3 0.12 0.26 U 0.26 0.11 U 0.11 0.92 0.35 2.1 U 2,1
Southeast corner 108 J13H53 9/25/06 11.2 0.12 0.26 U 0.26 0.11 U 0 T11 062 0.34 5.4 21
Northwest corner 108 |J13H54 9/25/06 2.5 0.11 0.25 U 0.25 0.11 U 0.11 0.72 0.33 2 U 2
Southwest corner 108 |J13H55 9/25/06 2.5 0.12 0.26 U 0.26 0.11 U 0.11 0.79 0.35 2.1 U 2.1

SaSampl e p Bromide Chloride Flouride Nitrite Nitrate
Description Elevation Sml ape-. - - -____ __

Number Date mg/kg Q POL mg/kg 0 PQL mg/kg C PCL mg/kg Q POL mg/kg Q PQL

Northeast corner 108 J13H52 9/25/06 5.5 2.5 614 25.2 2.5 U 2.5 2.52 U 252 5.52 _ 2.52
Southeast corner 108 J13H53 9/25/06 2.7 U 2.7 425 26.7 2.7 U 2.7 2.67 U 2.67 11 2.67
Northwest corner 108 J13H54 9/25/06 2.2 U 2.2 77.8 77.8 2.2 U 2.2 2.19 U 2.19 7.69- 2.19
Southwest corner 108 J13H55 9/25/06 16.3 2.6 1430 - 52.6 2.6 U 2.6 2.63 U 2.63 22.6 2.63

Sample Pho phate Sulfate -- -pH
Description Elevation Sample Sample / m u/k e__ P __m/k _ P

(m Number Date mg/kg 0 P0L mg/kg 0PCI. mg/kg 0 PCI.

Northeast corner 108 J13H52 9/25/06 2.5 U 15 50.6 2.5 8 0.01
Southeast corner 108 J13H53 9/25/06 2.7 U 2.7 33.9 2.7 7.9 0.01
Northwest corner 108 J13H54 9/25/06 2.2 U 22 97 2.2 8.4 0.01
Southwest corner 168 J1SH5 9/25/06 2.6 U 2.6 108 52.6 6 0.01

Date PQLl mg/kg PQL mg/kg C PQL mg/kg a PQL mg/kg C
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Table B-7. Pothole Sample Results.
Sample Americium-241 Cesium-137 Cobalt-60 Euro ium-152 Europium-154

Description Elevation Number Date pCi/g Q MDA pCi/g 0 MDA pCi/g Q MDA pCi/g 0 MDA pCi/g 0 MDA

Northeast corner 108 J13H52 9/25/06 1.49 0.18 0.091 U 0.091 0.12 U 0.12 0.14 U 0.14 0.39 U 0.39
Southeastcorner 108 J13H53 9/25/06 0.116 U 0.18 0.043 U 0.043 _0.038 U 0.038 0.10 U 0 1 0.12 U 0.12
Northwest corner 108 J13H54 9/25/06 0.180 0.17 0.024 U 0.024 0.026 U 0.026 0.062 U 0.062 0.084 U 0.084
Southwest corner 108 J13H55 9/25/06 38.0 0.16 0.041 U 0.041 0.037 U 0.037 0.098 U 0.098 0.13 U 0.13

Sample Euro um-55 Nickel-63 Tritium Plutonium-238 Plutonium-239/240
Description Elevation Sample Sample - --i .- _ __

Number Date pCi/g 0 MDA pCi/g Q MDA pCI/g Q MDA pCi/g Q MDA pCi/g Q MDA

Northeast corner 108 J13H52 9/25/06 0.090 U 0.090 0.712 U 3.4 1.16 U 2.6 0 U 0.44 10.0 0.44
Southeastcorner 108 J13H53 9/25/06 0.095 U 0.095 1.14 U 3.3 -0.359 U 25 0 U 045 117 __ 045
Northwest corner 108 J13H54 9/25/06 0.087 U 0.087 0.126 U 3.4 -0.486 U 2.7 0.066 U 0.51 0.464 U 0.51
Southwest corner 108 J13H55 9/25/06 0.091 U 0.091 0.910 U 3.3 -0.530 U 2.6 0.102 U 0,97 3.97 0.78

Samppe Plutonium-241 Strontium-90 Uranium-2331234 Uranium-235 Uranium-238
Description Elevation Sample Sam..ple - - - - - -- ___-.-

(s n ENumber Date pCi/g Q MDA pCi/g 0 MDA pCi/g Q MDA pCil/g Q MDA pCi/g 0 MDA

Northeast corner 108 J13H52 9/25/06 1.55 U 20 7.72 0.22 2.27 0.16 0.101 U 0.19 2.23 0.16
Southeast corner 108 J13H53 9/25/06 0.682 U 18 3.17 0.24 5.47 0.20 0.360 0.20 6.15 0.16
Northwest corner 108 J13H54 9/25/06 3.55 U 18 0.070 0.23 0.848 0.16 0 U 0.20 0.997 0.16
Southwest corner 108 J13H55 9/25/06 -20.6 U 49 0.195 U 0.22 1.64 07 0.055 U 0.21 1.53 0.17
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Table B-8. FIDLER "Hot Spot" Sample Results.

Sample Sample Americium-241 Cesiurm37 Cobalt-60 .jEuropium-152 Europum-154 Europium-iS
Number Date pC/g 1 Q MDA pCI/g 0 MDA pCiig a MDApi Q MA/DA pCAig 01 j pCi/g I 1 MDA

Soil J135M5 8/24/06 0 U 1.1 2640 5A 2.0 2.0 15 U 15 6.4 JU 6.4 6.4 U 64
Soil J135M6 8/24/06 -0.270 U J 2.1 J 0.79 U 0.79 0.74 U 0.74 1.6 U 1.6 2.0 U 2.0 1.9 U 1.9
Soil J135M7 8/24/06 18.3 10.58 12.7 1.7 1.9 U 1.9 3.2 U 32 5.4j U 5.4 2.7 U 2.7
Debris - J135M8 8/24/06 -2.72 U 10.0 3.0 U 3.0 1. 7 U 1.7 6 U 6.4 52 U 6.2 120 U 120
Soil J135M9 8/24/06 1,540 11 41.0 0.55 0.51 U 0.51 1.3 U 1.3 1.5 U 1.5 1.4 U 1.4
Sol J135NO 8/24/06 172 1.6 1.7 U 1.7 2.0 U 2.0 3.5 U 3.5 6.2 U 6.2 2.7 U 2.7
Sol J135N1 8/24/06 0.343 0.20 33.4 1.2 0.56 U 0.56 2.2 U 2.2 2.5 U 2.5 1.4 U 1.4
Soil J135N2 8/24/06 0.122 U 0.23 4,530 11 . U 4.2 36 [ U 361131 U 13120 U 20

SolJ135N3 8/24/06 0.086 UH.33. . . . . . . . . .

Description Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Uranium-233/234 Uranum-235 Uranium-238
Number Date pCi/g Q MDA pCi/g C MDA pCi/g Q MDA pCi/g Q MDA pCi/g MDA pCi/g 0 MDA

Soil J135M5 8/24/06 9.1 U 9.1 1.28 1 0.98 -1.50 U 47 146 0.97 7.51 0.4 146 T0.89
Soil J135M6 8/24/06 -0:274 U 2.1 0.822 U 2.1 -11.9 U 100 216 1.6 11.8 0.72 211 1.5
Soil J135M7 8/24/06 1.66 0.79 150 0.79 38.1 U 46 53.2 0.56 3.58 0.29 52.9 0.53
Debris J135M8 8/24/06 3.98 U 19 5.96 U 15 108 U 1,000 3,050 20 226 6.7 3,130 19
Soil J135M9 8/24/06 56.7 18 4,070 14 2,070 U 890 11.6 5.2 2.48 U 6.3 5.46 5.2
Soil J135NO 8/24/06 2.63 - 1.5 99.5 1.5. 56.5 U 82 7.49 0.31 0.448 0.38 7.77 ~ 31
Soil J135N1 8/24/06 0.054 U 0.41 0.862 -0.41 7.80 U 24 3.29 044 0.182 10.027 3.12 " 0.042
Soil J135N2 8/24/06 0 U 0.31 0.080 U 0.31 4.21 U 23 0.685 0.030 0.069 10.025 .590 0.026
Soil J135N3 1 8/24/06 0 U .4 84 0.27 |-1.84 U 24 0.06 a 33 10.051 1 0.028 ::1.08 1.023

(0

C

-w

0

0

C?
0



CVP-2006-0001 0
Rev. 0

B-22



CVP-2006-0001 0
Rev. 0

APPENDIX C

DATA QUALITY ASSESSMENT

C-I



CVP-2006-0001 0
Rev. 0

C-ii



CVP-2006-0001 0
Rev. C

C1.0 DATA QUALITY ASSESSMENT FOR THE
618-2 SOLID WASTE BURIAL GROUND

C1.1 OVERVIEW

The data quality assessment (DQA) completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.
The DQA includes a review of the field logbook information (WCH 2006b) to verify
sample location, date, and time. It also involves a scientific and statistical evaluation of
the data to determine if they are of the right type, quality, and quantity to support their
intended use for closeout decisions (EPA 2000).

This DQA was performed in accordance with data quality objectives found in the
300 Area RemedialAction Sampling and Analysis Plan (SAP) (DOE-RL 2004a). The
DQA is based on the guidelines presented in Guidance for Data Quality Assessment
(EPA 2000). Statistical tests used in this DQA were performed as specified in the SAP
and the Remedial Design Report/Remedial Action Work Plan for the 300 Area
(RDR/RAWP) (DOE-RL 2004b).

Prior to performing statistical tests, the field logbook (WCH 2006b), the Closeout Plan
for the 618-2 Burial Ground (WCH 2006a), and the sample analytical data were
evaluated. A portion of the cleanup verification sample analytical data are validated for
compliance requirements (DOE-RL 2004a). An evaluation is performed to determine if
the laboratory carried out all steps required by the SAP and the laboratory contract
governing the conduct of analysis and reporting of the data. Third-party data validation,
in accordance with validation procedures specified in Data Validation Procedure for
Chemical Analysis (BHI 2000a) and in Data Validation Procedure for Radiochemical
Analysis (BHI 2000b), is performed as part of data evaluation. After validation and data
evaluation, the appropriate statistical analyses are performed on the analytical data
(Appendix D) to determine statistical values, as appropriate, for each contaminant. The
cleanup verification sample analytical data are stored in the Environmental Restoration
(ENRE) project-specific database prior to being submitted for inclusion in the Hanford
Environmental Information System (HEIS) database and are also summarized in
Appendix B.

C1.2 LABORATORY QUALITY MEASURES

All verification samples are subject to laboratory-specific quality assurance (QA)
requirements, including instrument procurement, maintenance, calibration, and
operation. Additional laboratory quality control (QC) checks are performed, as
appropriate, for the analytical method at a rate of 1 per sample delivery group (SDG), or
1 per 20 samples, whichever is-more frequent. Laboratory internal QC checks include
the following:
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* Laboratory Contamination. Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
concentrations of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate samples for false-pbsitive results
due to contamination at the laboratory.

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

* Analytical Precision. Separate aliquots removed from the same sample container
are analyzed for each analytical batch, and referred to as the laboratory duplicate or
replicate. The replicate sample results (evaluated by relative percent differences
[RPDs]) are used to assess the analytical precision achieved at the laboratory.
However, natural heterogeneities often found in soil matrix samples also play a
significant part in the RPD result.

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

Laboratories are also subject to periodic and random assessments of the laboratory
performance, systems, and overall program. These assessments are performed by the
Washington Closure Hanford QA group to ensure that the laboratories are performing
within laboratory contract requirements.

C1.3 DATA VALIDATION

After sampling was completed, all of the fixed laboratory data from SDG K0545 were
submitted for third-party validation to Level C. Level C validation procedures are
specified in Data Validation Procedure for Radiochemical Analysis (BHI 2000b) and
Data Validation Procedure for Chemical Analysis (BHI 2000a).

Level C validation procedures were used to review and qualify the data for the following
parameters:

* Sample holding times
* Method blanks
* MS/MSD recovery
" Surrogate recovery
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" Sample replicates (duplicates)
" Laboratory control sample results
o Data package completeness
" Achievement of required detection limits (RDLs) or contract required

quantitation limits.

Data qualified as rejected (i.e., "R" flagged) indicate that the associated analytical result
is tainted by a major deficiency in the quality of the data. Rejected data are unsuitable
for decision-making purposes. Data qualified as estimated (i.e., "J" flagged) indicate
that the data is estimated, but may be used for decision- making purposes. Data
qualified as undetected (i.e., "U" flagged) indicate the analyte was analyzed for but not
detected. For nonradionuclides, nondetected results are reported at the practical
quantitation limit (PQL). For radionuclides, nondetected results are reported at the
actual value obtained from analysis (positive or negative but less than the minimum
detected activity [MDA]), except for limited analyses where no value can be calculated
and the analytes are repor.ed nondetected at the MDA. All other validated results are
considered accurate within the standard errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and RDLs pursuant to the SAP (DOE-RL 2004a). The organization
performing the data validation reported that, of the data given formal validation, the
laboratory met the standards for performance for precision (±30%), accuracy (±30%),
and completeness (>90%).

SDOG K0545

This data package contains 17 samples (J13D59 through J13D75) analyzed by alpha
spectroscopy, tritium analysis, nickel-63 analysis, plutonium-241 analysis, total uranium
analysis, total strontium analysis, gamma spectroscopy, and by inductively coupled
plasma (ICP) metals analysis. The 17 samples were collected from the 618-2
overburden and the staging pile/decontamination pad footprint. Sample J13D74 (A2) is
the main sample and sample J13D59 is the corresponding field duplicate. SDG K0545
was evaluated through a formal third-party validation process. A summary of the
validation follows:

Radionuclides. No major deficiencies were found in the SDG K0545 radiological data.
Minor deficiencies are as follows:

The radiochemical yield in sample J13D61 was outside the QC limits at 19%. Third-
party validation qualified all of the plutonium-238 and plutonium-239/240 results in
sample J13D61 as estimated with "J" flags. Estimated data are useable for decision-
making purposes.
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Due to a lack of MS analysis, third-party validation qualified all tritium results in SDG
K0545 as estimates with "J" flags. Matrix spikes for some radionuclides are not typically
performed by the laboratory. Other accuracy measures, such as blind audit samples,
are used to assess laboratory accuracy for these radionuclides. Estimated data are
useable for decision- making purposes.

Due to an RPD outside the QC limits (thorium-228, 34%), third-party validation qualified
all of the thorium-228 results in SDG K0545 as estimated with "J " flags. Estimated data
are useable for decision- making purposes.

Nonradionuclides. No major or minor deficiencies were found in the SDG K0545
nonradiological data.

Limited, random, or sample matrix-specific influenced batch QC issues such as those
identified in the radionuclide data for SDG K0545 are potential issues for any analysis.
The number and types seen in SDG K0545 are within expectations for the matrix types
and analyses performed. All of the data in SDG K0545 are useable for decision-making
purposes.

C1.4 LABORATORY DATA EVALUATION

The following paragraphs include a data evaluation of the remaining verification sample
SDGs (K0547, K0580, K0586, J00098, J00099) for the 618-2 waste site. Comments on
the comparability of the samples to the project splits are presented in section C1.5.

SDG K0547

This data set comprises 18 field samples (J13DF9, J13DHO through J13DH3, J13DH9,
J13DJO through J13DJ9, J13DKO, and J13DK1). These samples are a mixture of
shallow zone, deep zone, overburden, overburden footprint, and biased samples.
Appendix D provides specific sample locations and analyte lists for samples from the
618-2 waste site. Samples J13DJ7 (shallow zone, A2), J13DJO (deep zone, A2) and
sample J13DHO (overburden, A2) are "main" samples in conjunction with corresponding
duplicate samples J13DJ8, J13DJ1, and J13DH1, respectively. Sample J13DK1 is the
equipment blank (field blank) for the 618-2 waste site. Samples J13DJ5 and J13DH9
are bias samples.

Radionuclides. No major deficiencies were found in the SDG K0547 radiological data.
Minor deficiencies are as follows:

Detected quantities of uranium-233/234 (161 pCi/g) and uranium-238 (165 pCi1g) in
sample J13DJ3 caused spectral interference in the analysis of uranium-235. Due to
this interference, the MDA for uranium-235 in sample J13DJ3 was elevated to 5.8
pCi/g. This result is typical of radiological counting methods. The uranium-233/234
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and uranium-238 results are large enough that a minimal increase in the uranium-
235 MDA is not a significant problem for this waste site. The data are useable for
decision-making purposes.

o The MDAs for plutonium-241 was also elevated in the SDG K0547 sample data. In
this case, the elevated MDAs are due to slightly shortened counting times. The
resulting MDAs are all well below the RAG values. The data are useable for
decision-making purposes.

Nonradionuclides. No major deficiencies were found in the SDG K0547
nonradiological data. Minor deficiencies are as follows:

o in the semivolatile organic analysis, of sample J13DH9, low recoveries were
observed in the MSs and some LCSs for 8 analytes. The analytes are
2-methylphenol, 4-methylphenol, nitrobenzene, isophorone, 2,4-dimethylphenol,
1,2,4-trichlorobenzene, 4-chloro-3-methylphenol, and 2-methylnaphthalene. The
MS/MSD and/or LCS recoveries in question were all in the range of 39% to 59%.
The project has qualified results for these analytes, in sample J13DH9, as estimated
and assigned "J" flags to the data.

" in the lCP metals analysis, the analyte tin was detected in the method blank (MB)
and in all of the samples. The MB concentration is greater than the PQL and greater
than 1/2 0th of all of the sample concentrations. The project has qualified all of the
results for tin in SDG K0547 as estimated with "J" flags. Estimated data are useable
for decision- making purposes.

o In the ICP metals analysis, the RPD results for tin and arsenic were above the
acceptance criteria at 57.1% and 51.2%, respectively. Because the duplicate is
prepared from actual field sample matrix (soil), the heterogeneities within the matrix
contribute to the RPD result. This deficiency does not indicate a problem with the
analytical laboratory methodology. The data are useable for decision-making
purposes.

SDG K0580

This data set comprises five field samples (J13DNO through J13DN4). These are
biased samples collected within the 618-2 excavation.

Radioruc ides. No major deficiencies were found in the SDG K0580 radiological data.
Minor deficiencies are as follows:

o The MDAs for plutonium-241 are elevated in the SDG K0580 data. In this case, the
elevated MDAs are due to slightly shortened counting times. The resulting MDAs
are all well below the RAG values. The data are useable for decision-making
purposes.
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Nonradionuclides. No major or minor deficiencies were found in the SDG K0080
radiological data.

SDG K0086

This data set comprises two field samples (J13H86 and J13H87). These samples are
biased within the 618-2 excavation.

Radionuclides. No major deficiencies were found in the SDG K0586 radiological data.
Minor deficiencies are as follows:

* The MDAs for plutonium-241 are elevated in the SDG K0586 data. In this case, the
elevated MDAs are due to slightly shortened counting times. The resulting MDAs
are all well below the RAG values. The data are useable for decision-making
purposes.

Nonradionuclides. No major or minor deficiencies were found in the SDG K0086
radiological data.

SDG J00098

This data set comprises one field sample (J13D76). Sample J13D76 is a project split of
sample J13D74.

Radionuclides. No major deficiencies were found in the SDG J00098 radiological
data. Minor deficiencies are as follows:

* Insufficient sample matrix was sent to the laboratory to provide for a duplicate
sample. The sample (J13D76) was analyzed on two separate detectors to provide a
duplicate analysis. This is acceptable. The data are useable for decision-making
purposes.

Nonradionuclides. No major deficiencies were found in the SDG J00098 radiological
data. Minor deficiencies are as follows:

* The MS/MSD results for cadmium are 59% and 58%, respectively. The field
sample results for cadmium should be considered estimated. Estimated data are
useable for decision-making purposes.
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SDG J00099

This data set comprises three field samples (J13DH4, J13DK2, and J13DK3). Samples
J13DH4, J13DK2, and J13DK3 are field splits of samples J13DHO, J13DJ7, and
J13DJO, respectively.

Radionuclides. No major deficiencies were found in the SDG J00099 radiological
data. Minor deficiencies are as follows:

* The LCS result for americium-241 was above the acceptance criteria at 131%. This
implies a slight high bias in the data. High-biased data are acceptable for decision-
making purposes.

* The LCS result for radium-226 was below the acceptance criteria at 69%. This
implies a low bias in the data. The radium-226 results in SDG J00099 are
considered estimated. Estimated data are useable for decision-making purposes.

Nonradionuclides. No major deficiencies were found in the SDG J00098 radiological
data. Minor deficiencies are as follows:

* The MS/MSD results for cadmium are 59% and 58%, respectively. The sample
results for cadmium should be considered estimated. Estimated data are useable
for decision- making purposes.

o The MS result for silver was below the acceptance criteria at 65%. The MSD, LCS,
and RPD results for silver are all within the acceptance criteria range. The silver
results may be considered estimated but useable for decision-making purposes.

01.4.1 MAJOR DEFICIENCIES

Any data anomaly that causes final data to be qualified as rejected ("R" flagged) is
considered a major deficiency. No major deficiencies were found the 618-2 verification
data set.

01.4.2 MINOR DEFICIENCIES

Sample Holding Times. All of the method-specific holding times were met for all
samples in the 618-2 verification data set.

Method Blanks. The method blank is used to evaluate false-positive results in samples
due to contamination during handling at the laboratory.

Radionuclides. Ai of the radionuclide method blank results were within the
acceptance criteria.
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Nonradionuclides. A minor method blank deficiency was identified in SDG K0547 (see
above).

MS/IMSDs Recoveries. Recoveries of spiked analytes in the MS/MSD pair(s) are used
to evaluate method efficiency and the effect of the sample matrix on the environmental
sample results.

Radionuclides. A minor method blank (MB) deficiency was identified in SDG K0547
(see above).

Nonradionuclides. Minor deficiencies in the MS/MSD recoveries are identified in
SDGs K0547, J00098, and J00099. Some data are qualified as estimated. Estimated
data are useable for decision-making purposes.

RDL Comparison. Reported analytical detection levels for nondetected analytes were
compared to the RDLs specified in the SAP (DOE-RL 2004a). When detected results
were obtained, evaluation of detection limits was not performed.

Radionuclides. All of the reported contaminant of concern (COC) MDAs are
sufficiently low for decision-making purposes. All values meet the site cleanup criteria
as demonstrated in the calculation briefs (Appendix D) and discussed in this cleanup
verification package.

Nonradionuclides. All of the reported MDLs are sufficiently low for decision-making
purposes. All values meet the site cleanup criteria as discussed in this cleanup
verification package.

Precision and Accuracy Evaluation. RPD evaluation of the main sample(s) versus
the laboratory duplicate(s) are routinely performed by the laboratory, and any
deficiencies in the calculations are reported by SDG in section C1.4.0.

C1.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Field QA/QC measures were used to assess potential sources of error and cross
contamination of soil samples that could bias results. Field QA/QC samples listed in the
field logbook (WCH 2006b) are summarized in Table C-1. The main and QA/QC
sample results are presented in Appendix B.

Table C-1. Summary of Field Quality Control Samples.

Sample location (designation) Main Sample Duplicate Sample Split Sample
Staging pile/decon pad (A2) J13D74 J13D59 J13D76
Overburden (A2) J13DHO J13DH1 J13DH4
Shallow zone (A2) J13DJ7 J13DJB J13DK2
Deep zone (A2) J13DJO J13DJ1 J13DK3

C-8



CVP-2006-00010
Rev. 0

Field duplicate samples are collected to provide a relative measure of the degree of
local heterogeneity in the sampling medium, unlike laboratory duplicates that are used
to evaluate precision in the analytical process. The field duplicates are evaluated by
computing the RPD of the duplicate samples for each COC. Only analytes with values
above five times the detection limits for both the main and duplicate samples are
calculated and compared. The 95% upper confidence limit (UCL) calculation brief in
Appendix D provides details on duplicate pair evaluation and RPD calculation. The data
are suitable for the intended purpose of cleanup verification.

Split samples are collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. EPA Contract Laboratory Program duplicate sample comparison methodology,
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review (EPA 1994), is used as an initial test of the data from the splits. Only analytes
that had values above five times the contractual RDL for both the main and split sample
were compared. The 95% UCL calculation briefs in Appendix D provide details on split
pair RPD calculation. The acceptance criteria RPD for project-split samples is 30%
(less than or equal to 30%).

Radionuclides.

e The RPDs calculated for the deep zone project split sample (JI3DK3) analytes
americium-241, plutonium-239/240, uranium-233/234, uranium-238, and uranium
(metal) are above the acceptance criteria (30%) at 77%, 57%, 67%, 66%, and 86%,
respectively. Elevated RPDs, such as these, in the analysis of environmental soil
samples, are largely attributed to heterogeneities in the soil matrix and only in small
part attributed to precision and accuracy issues at the laboratory. The data are
useable for decision-making purposes.

Nonradionuclides.

* The RPD calculated for the staging pile/decontamination pad project split sample
(J13D76) analyte chromium is above the acceptance criteria (30%) at 54%.

o The RPD calculated for the deep zone project split sample (J13DK3) arralyte
uranium (metal) is above the acceptance criteria (30%) at 86%.

Elevated RPDs, such as these, in the analysis of environmental soil samples, are
largely attributed to heterogeneities in the soil matrix and only in small part attributed to
precision and accuracy issues at the laboratory. The data are useable for decision-
making purposes.

RPDs for the remaining nonradionuclide analytes were either within the acceptance
criteria or were not calculated because an evaluation of the data shows the analytes
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were not detected in both the main and duplicate (or main and split) sample at more
than 5 times the target detection limit. RPDs of analytes detected at low concentrations
(less than five times the detection limit) are not considered indicative of the analytical
system performance. The data are useable for decision-making purposes.

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

C1.6 SUITABILITY OF DATA

The DQA for the 618-2 waste site determined that the data are of the right type, quality,
and quantity to support site cleanup verification decisions within specified error
tolerances. The DQA verified that the sample design was sufficient for the purpose of
clean site verification.
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DISCLAIMER FOR CALCULATIONS

The calculations that are provided in the following appendix have been generated to
document compliance with established cleanup levels. These calculations should be
used in conjunction with other relevant documents in the administrative record.
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CALCULATION BRIEFS

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

WCH, 2006, Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep
Zone/Overburden and 618-2, 618-3, and 618-8 Staging Pile and Decon Pad
Footprint, Calculation No. 0600X-CA-V0060, Rev. 2, Washington Closure
Hanford, Richland, Washington.

WCH, 2006, 618-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan,
0300X-CA-V0077, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 2006, 618-2 Burial Ground Cleanup Verification RESRAD Calculation Brief,
Calculation No. 0300X-CA-VO080, Rev. 0, Washington Closure Hanford,
Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Washington Closure Hanford project files and are available upon request. When the
project is completed, the files will be stored in a U.S. Department of Energy, Richland
Operations Office repository.
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CALCULATION COVER SHEET

Project Title
Area
Discipline
Subject

Computer Program

300 Area Field Remediation Job No. 14655
600
Environmental *Calc. No. 060OX-CA-V000 .

Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,
and 618-2, 618-3, 818-8 Staging Pile and Decon Pad Footprint
Excel Program No. Excel 2003

The attached calculations have been generated to document compliance with established cleanup levels. These calculations
snrid h used in coniunotion with other relevant documents in the administrative record.

WCH-DE-018 (9/01/2006)
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Revised to include results of third-party data validation (which added "J" flags) and to reflect final data received with
adjustments for metals in the shallow zone, deep zone, and overburden data. Cover sheet, sheets 3, 6, 9, 12, 18, 19,

1 and 20 replaced in entirety. Sheet 2, line 47: J = estimate was inserted. Sheet 13, lines 4 to 20: "J" was added to
the Tritium "Q' column. Sheet 14, line 4: 'J" was added to the Plutonium-238 and Plutonium-239/240 '0" columns
for sample J13D61. Sheet 21, lines4and5: 'J" was added to the Tritium "Q" column.

Revised to correct values from Unrestricted Land-Use to Industrial Land-Use as follows: Cover sheet replaced in
2 entirety. Sheet 2, line 55: RESRAD acronym added. Sheet 3, line 38: overburden index sum recalculated. Sheet 9,

[Ines 36, 37, 38: Tin 3-Part Test explanation revised. Sheet 12, lines 31, 37,38, and 42: Selenium values corrected
for the RAG, noncarcinogenic value, hazard quotient, and index sum.
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and 618-2, 618-3, 61-S Staging Pile and Decon Pad Footprint

Summary
1 Purpose:
2 This document contains calculations based on analytical results from data collected from the 618-2 shallow zone, deep zone, and-overburden
3 piles, as well as a staging pile and decon pad footprint used for staging excavation material from the 618-2, 618-3, and 618-8 Burial Grounds.
4 Other calculations to support cleanup of 618-3 and 618-8 Burial Grounds are included in cleanup verification packages (CVPs) for those sites.
5 The calculations in this document include (1) calculation of the 95% upper confidence limit (UCL) to evaluate compliance with cleanup standards,
6 (2) calculation of the carcinogenic risk for applicable nonradonuclide analytes, (3) performance of the Washington Administratve Code (WAC)

7 173-340 (Model Toxics Control Act [MTCA) 3-part test, as required, and (4) calculation of the relative percent difference (RPD) for each
9 contaminant of concern (COC)/contaminant of potential concem (GOPC).

10
Table of Contents:

12 Sheets i to3- Summary
13 Sheets 4 to 6 - 618-2 Shallow Zone Verification
14 Sheets 7 to 9 - 618-2 Deep Zone Verification
15 Sheets 10 to 12 -618-2 Overburden Verification
16 Sheets 13 to 16 -618-2, 618-3, and 618-8 Staging Pile/Decon Pad Footprint Verification
17 Sheet 17 - MTCAStat Results
18 Sheets 18 to 21 -Split-Duplicate Analyses
19
20 Given/References-
21 1) Sample Results.
22
23 2) Background values and remedial action goals (RAGs) are from DOE-RL (2001 and 2004b), and Ecology (1994).
24 3) DOE-RL, 2001, Hanford Site Background: Pad 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, 1.S. Department
25 of Energy, Richland Operations Office, Richland, Washington.
26 4) DOE-RL, 2004a, 300 Area Remedial Action Sampling and Analysis Plan, (SAP) DOE/RL 2001-48, Rev. 1, U.S. Department of Energy,
27 Richland Operations Office, Richland, Washington.
28 5) DOE-RL, 2004b, Remedial Design Report/RemedialAction Work Plan for the 300 Area (IDR/RAWP), DOEIRL-2001-47, Rev. 1,
29 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
30 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, Olympia,
31 Washington.
32 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with Below-detection33 Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology, Olympia, Washington.
3 8) Ecology, 1994, Natural Background Soil Metals Concentrations in Washington State, Publication No. 94-115, Washington State
36 Department of Ecology, Olympia, Washington.

9) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 540/R-94/013,38 U.S. Environmental Protection Agency, Washington, D.C,
39 10) WAG 173-340, 1996, Model Toxic Control Act - Cleanup,' Washington Admainistrative Code.
40
41 Solution:
42 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992,1993), below, and in the RDR/RAWP (DOE-RL 2004b). Use data
43 from the attached worksheets to calculate the 95% UCL, hazard quotients, excess carcinogenic risk, perform the WAG 173-340 3-part test for
44 nonradionuclides, and calculate the RPD for each COC/COPC in the primary-duplicate and primary-split sample pairs.
45
46 Calculation Description:
47 The subject calculations were performed on data from soil verification samples from the 618-2 waste site, and the 618-2,618-3, and 618-8 staging
48 pile/decon pad footprint. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by utilizing the built-in spreadsheet

functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 4DOE-RL 2004b)
51 is documented by this calculation. Split and duplicate RPD results are used in evaluation of data quality and are presented in the CVP for this site.

5 Methodology:
54 For nonradloactive analytes with <50% of the data below detection limits and all radionuclide analytes, the statistical value calculated to evaluate
55 the effectiveness of cleanup is the 95% UCL For nonradioactive analytes with >50% of the data below detection limits, the maximum value for the
56 data set is used instead of the 95% UCL. All nonradionuclide data reported as being below detection limits are set to Y the detection limit value
57 for calculation of the statistics (Ecology 1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where
58 the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in the calculation. For the statistical
59 evaluation of primary-duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data
60 as described above.
61
62
63
64
65
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Summary rconinued)
1 lMethodology (continued):
2 For nonradionuclides, the WAG 173-340 statistical guidance suggests that a test for disributional form be performed on the data and the 95% UCl
3 calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10) and all radionuolide data sets, the
4 calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For nonradionuclide data sets of ten or
5 greater, as for the subject site, distributional testing and calculation of the 95% UCL is done using Ecodogy's MTCAStaI software (Ecology 1993).

-Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2004b) and MTCAStat coding and due to a limitation in the
7 MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for censored data are performed
8 before software input and the resulting input set treated as uncensored.

The hazard quotient (for shallow zone nonradionuclide COCs/COPCs) is determined by dividing the statistical value (derived in this calculation) by
12 the WAC 173-340 noncarcinogenic cleanup limit The excess nonradiotuclide carcinogenic risk Is determined by dividing the statistical value by
13 the WAC 173;340 carcinogenic cleanup limit and then multiplying by le.
14
15 The WAG 173-340 S-part test is performed for nonradlonudlide analytes only and determines if:
1 1) the 95% UCL value exceeds the most stringent cleanup limit for each nonradionuclide COG/COPC,
17 2) greater lhan 10% of the raw data exceed the most stringent cleanup limit for each nonradlonuclide COC/COPC,
I 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each nonradionuclide COC/COPC.
19

20 The RPD is calculated when both the primary value and either the duplicate or split values are above detection limits and are greater than 6 times,

the target detection limit (TDL). The TDL is a laboratory detection limit predetermined for each analytical method as listed In Table 2-1 of the SAP

23 (DOE-RL 2004.4 The RPD calculations use the following formula- RPD =[ IM/SV((M+S)/2)1*100
24
25 where, M = Main Sample Value 8 = Split (or duplicate) Sample Value
26

7 For quality assurance/quality control (ONOC) split and duplicate RPD calculations, a value less than +/- 30% Indicates the data compare favorably
28 For regulatory splits, a threshold of 35% is used (EPA 1994). If the RP0 is greater than 30% (or 35% for regulatory split data), further investigation
29 regarding the usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the CVP.
30
31 If regulator split comparison is required, an additional parameter is evaluated. A control limit of /- 2 times the TDL shall be used if either the main
32 or regulator split value is less than 5 times the TDL and above detection, in the case where only one result is greater than 5 times the Tt and the
33 other is below, the +/- 2 times the TDL criteria applies. Therefore, the fotowing calculation is performed as part of the evaluation for these two

cases invcng regulator split data; difference = main - regulator split. If the difference is greater than +/-2 times the TDL, then further
36investigation regarding the usability of the data is performed and presented in the applicable OVP data quality assessment section. No regulatory

37 split sampoes were collected for this site,
38
39
40
41 Abbreviations/Acronyrns:
42 BG = background
43 COO = contaminant of concern
44 COPO = contaminant of potential concem
45 CVP= cleanup verification package
46 GW = groundwater
47 J= estimate
48 MDA = minimum detectable activity
49 MTCA = Model Toxics Contro/Act
50 NA =not applicable
51 POL = practicat quantitation limit
52 Q = qualifier
53 CyA/0 = quality assurance/quality control
54 RAG = remedial action goal
55 RESRAD = RESidual RADioactivity (dose model)
56 RMa/RAWP = remedial design repori/remedial action work plan
57 RPD = relative percent difference
58 SAP = sampling and analysis plan
59 TDL = target detection limit
60 U lessthan MDA/PL
61 UCL = upper confidence irmit
62 WAC = Washington Adminsftaflve Code
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Summary (continued)
I Results:
2 The results presented in the summary tables that follow are for use In the 618-2 CVP.

4 Results Summan
6 Analyte Shallow Zone Deep Zone Overburden Staging Pieleecon Pad I Units6 Result 0 Result a Result I Result 0 _ _

7 Americium-241 5.42-01 6.52E+00 - 2.3E-02 U 1.5E-01 pCUg
8 Cesium-137 1.5E+00 9.14E-01 0 (< BG) 3.2E-02 | | pCVg
9 Cobat-60 2.1 E-02 U 2.32-02 U 1.3E-02 U 2.02-02 U pCIg
10 Europium-152 5.5E-02 U 6.8E-02 U 5.4E-02 U 5.2E-02 U pCVg
II Europium-154 7.0-02 U 8.0E-02 U 3.72-02 U 7.0602 U pCi/g
12 Eumpium-155 6.9E-02 U 1.3E-01 U 7..703 U 6.4-02 U pCi/9
13 Nickel-63 4.98E-01 U 2.61-01 U 6.48-01 U 8.52-01 U pC/g
14 Tritium 9.38E-02 U 7.88E-01 U 8.62-01 U 9.8-01 pCi/g
15 Plutonium-238 5.6E-02 U 1.08E+00 38&E-02 U 6.7&02 U pCi/g
16 Plutonium-239/240 5.2E+00 7.29E+01 6.5E-02 U 1.8E+00 pCi/p
17 Plutonium-241 1.45E+01 U &343+201 1.32E+00 U 2.5E+00 U pqV/
18 Strontium-90 3.7E-02 I U 7.4E+00 0 (<B) U 5.5E-02 U Pag
19 Uranium-233/234 9.30&-01 1,08E+02 0 (<BG) 3.39-01 pCi/g
20 Uranium-235 6.2E-02 2.24E+00 0 (<cBG) U 6.6E-03 pCi/g
21 Uranium-238 1.07E+00 J 1.11E+02 0 (<BG) 2.94E-01 pCi/g
22 Arsenic 1.9E+00 1.4E+00 2.6E+00 3.4E+00 mg/kg
23 Barium 7.36E+01 | 7.69E+01 7.09E+01 6.75E+01 mg/kg
24 Cadmium 9E-02 U 9E-02 U 9E-02 U 1.4E+00 U mg/kg
25 Chromium 6.6E+00 5.7E+00 6.0E+00 6.4E+00 mg/kg
26 Lead 4.9E+00 5,5E+00 4.2E+00 4.0E+00 mg/kg
27 Selenium 7.6-01 _ 7.8E-01 1.0E+00 14E+00 U mg/g
28 Silver NA NANA NA NA NA NA 2.9E+00 U mg/kg
29 Tin 2,3E40 2.9E+00 [ 2.4E+00 2.88E+01 1 U mg/kg
30 Uranium 4.17E+00 [ 3.38E+02 1 1.06E+00 a 3.32E+00 1 [ mg/kg
31 WAC 173-340 Evaluation:
32 3-Part Test:
33 95% UCL > Cleanup Limit? NO NO NO NO
34 > 10% above Cleanup Limit? NO YES' NO NO
35 Any saLple > 2x Cleanup Umit? NO NO NO NO
36
37 Risk Estimate:
38 Nonrad noncarcinogenic index sum: 8.3E-03 NA 2.2E-03 4 1-02
39 Nonrad carcinogenm risk NA NA NA NA
40 aBecause of the 'yes" answer to the W AC 173-340 3-part test, additional site-specific evaluation will be performed and Included in the CVP.
41
42

Relative Percent Difference Results and OAQC Analysis*
Deep Zone Overburden Staging Pile/Decon Pad

Analyte Duplicate Split Duplicate Split AnalysiW* Duplicate Split
Analysis" Analysis** Analysis*" Analysis" Analysis**

Americlum-241 15% 77%
Plutornium-239/240 13% 57%
StrontIum-9 | 21% 23%
Uranium-233/234 13% 67%
Uranium-238 17% /66%
Uranium 4% 86% _

Chromium 22% 28% 23% 54%
53 RPD listed where resulT produced, based on criteria. if-RP notrequirednovalue fialso.
54 The significance of the reported RP0 values, including values groater tan 0%, is addressed in the CVP data qucity assessment secion.
55
56
57
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618-2 Shallow Zone Sample Dat
Sampling Sample Sample Americium-241 Cesiun-137 Cobalt-60 Europium-152 Europium-154 Europum4E56 Nickel-63 Tritium

Area Number Date pCilg 0 MDA pCi/g 0 MDA pCi/ 0 1 MDA pCi/ 0 MDA pCI/g 0 MDA pCI/ 0 MDA pCi/ Ia MDA pCi/p 0 MDA
Al J13DJ6 9/7/06 -1.0E-01 U 7.3-02 2.24E+00 3.9E-02 2.7E-02 U 2.7E-02 8.4E-02 U 8.4E-02 9.7E-02 U 9.7E-02 6.7E-02 U 6.7E-02 -1.71E+00 U 3.8E+00 -4.29E-01 U 2.4E+00
A3 J13DJ9 9/7/06 -3.7-02 U 9.3E-02 4.82-02 U 4.8E-02 4.8E-02 U 4.802 1.3E01 U 1.3E-01 1.7E-01 U 1.7E-01 t.E-01 U 1.8E-01 8.08E-01 U 3.7E+00 -8.46E-01 U 2.6E+00
A4 J13DKO 917/06 8.1E-01 7.1E-02 2.1E-02. U 2.1E-02 2.3E-02 U 2.3E-02 4.7E-02 U 4.7E-02 7.8E-02 U 7.8E-02 4.9E-02 U 4.9E-Q2 -5.40E-01 U 3.7E+00 -2.26E-01 U 2.5E+00
A2 J13DJ7 9/7/06 5.6E-02 U 7.SE-02 3.4E-02 1.7602 4.6E-02 U 4.6E-02 3.4E-02 U 3AE-02 5.3E-02 U 5.3E-02 a.BE-02 U 3.8E-02 9.46E-01 U 3.5E+00 1.31E-01 U 2.3E+00

Duplicate of J13DJ8 9/7/06 9.9E-02 U 1.1-01 4.OE-02 1.9E-02 1.7E-02 U 1.7E-02 4.3E-02 U 4.3E-02 5.1E-02 U 5.1E-02 6.1E-02 U 6.1E-02 -1.01E+00 U 3.9E+00 4.77E-01 U 2.4E+00
J13DJ7

Statistical Computation Inpu t Data--
Sampling Sample Sample Americium-241 Cesium-137 Cobat-60 Europium-152 Europium-154 Europium-155 Nicke-63 Tritium

Area Number Date pC/p pCi/p pCI/p p_ pCI/p p9ig pCI/g pCi/ pCi/.
Al J13DJ6 9/7/06 -1.0E-0I =2.24E+00 1.4E-02 4.2E-02 4.9E-02 3.4E-02 -17E09 -4.29E-01
A- J1D9 970 7E-02 C240 2AE-02 6.5E-02 8.5E-02 90-280&1-.60
A4 J13DKI 9E/06 8.1E-01 1.12-02 1 1. 2 2.4-02 3.9E-0J 2.5E'02 5.40-C1 -2.6E-01
A2 J13DJ7/JI3DJ8 9/7/06 7.8E-02 3.7E-02 d1.6-02 1.9E-02 2.6 02 2.5E-02 .20E0 3.04-01

19
20
21

22
23
24
25
26
27
28
29
30
31
32

Statistical Camputatos
- - Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europlum-155 Nickel-63 Tritium

Radionuclide data set. Radionuclide data set Use Radionuclide data set. R d lid data Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set.
95% UCL based on Use nonparametric z- nonparametrib z-statistic. Use nonparametric nonparametric z-statistic. Use nonparametric z- Use nonparametric t- Use nonparametric z- Use nonparametric z-

statistic, nonparametrib z__tatistic. statistic. statistic. statistic. statistic. statistic. statistic.
N 4 4 4 4 4 4 4 4

% < Detection limit 75% 50% 100% 100% 100% 100% 100% 100%
mean 1-.9-01 5.8E-01 1.6E-02 3.7E-02 5.OE-02 4.3E-02 -369-01 -2.99E-01

at. dev. 4.2-01 1.1E+00 5.5E-03 2.1 E-02 2.5E-02 3.1 E-02 1.05E+00 4.78E01
Z-statistic 1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645

95% UCL on mean 5.4E-01 1.5E+00 2.1E-02 5.5E-02 7.OE-02 6.9E-02 4,98E-01 9.38E-02
max value 8.1201 2.2E+00 4.8E-02 U 1.3E-01 U 1.7-01 U 1.8-01 U 9.46E-01 U 4.77E-01 U

Statistical value 5.4E01 1.5E+00 2.1202 U 5.5&02 U 7.0E-02 U 6.SE-02 U 4.98-01 U 9.38E-02 U
Background NA NA NA NA NA NA NA NA

Statistical value above background 5.4E-01 JJ |1.5E+00 2.1E-02 U 5.5E-02 U 7.0O-02 U 6.9E-02 U 4.98601 U _9.SE-02 U
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10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

618-2 Shallow Zone Samoe Data
1

D-8

Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranum-238
Area Number Date :pCI/ 11 MDA Cl 0 MDA pCi/g _2 0 MDA pCnq 0 MDA pCV9 0 MDA pCg W MDA pCilg Q M.DA
Al J13DJ6 9/7/06 5.1E-02 U1 4,92-01 3.55E2-01 U 3.9E01 1.32E+01 U 1.9E+01 6.3E-02 U 2.6E-01 1.66E+00 1.7E-01 1.85E-01 U 2.OE-01 1 90E+00 1.7E-01
As J13DJ9 917/06 0 U 5.3E-01 6.9E-02 U 5.3E-01 1.40E+01 U 2.2E+01 -6.5E-02 U 2.4E-01 1.59E+00 2.IE-O1 6.8E-02 U 2.6E-01 2.20E+00 2.1E201
A4 J13DKO 9/7/06 0 U 4.5E-01 7.67E+00 4.SE-01 4.27E+00 U 2.4E+01 -7.0E-03 U 2.2E-O1 2.20E+00 2.1E-01 3.SE-02 U 2.5E-01 2.14+00 2.1b-01
A2 J13DJ7 9/7/06 69E-02 U 4.2-01 8.24E2-01 4.5E2-01 1.42E+01 U 2.0E+01 1.4202 U 2.2E-01 1.71E+00 1.72-01 2.14E-01 2.1E-01 1.77+00 1.7E-01

Duplcate o ji3DJ8 9/7/06 6.82-02 U 2.6E-01 7.18E-01 2.6E-01 9.65E+00 U 1.8E+01 2.4E-02 U 2.5E-01 1,83E+00 2.3E-01 1.1 E-01 U 2.8E-01 1.89E+00 2.3E-01

Statistical Computation Input Data
Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uran um-235 Uranium-238

Area Number Date pCi/q Cp1 V9 pCIg pCi/ Ppilg pCi/g
Al J13DJ6 917/06 5.1E-02 355E-01 1.32E+01 63E-02 1.66E+00 1.85E-01 1.90E+00
As J13DJ9 917/06 0 6.9E-02 1.40E+01 - 1.59E+00 6.E-02 2.20E+00
A4 JISDKO 917/06 0 7.67E+00 4.27E+00 _-7..50E-E-03 2.20E+00 3,.E-02 2.14E+00
A2 J13DJ7/J13DJ8 9/7106 6.42-02 7.71E-O1 1.19E+01 -. 9E-02 1.77E+00 1.63E-01 1.83E+00

Statistical Computations -
Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Radionuclide data set. Use Radionuclide data set. Use Radlonuclide data set. Use Radionuclide data set. Use
nonparametric z-statistic. nonparametric z-statistic. s atic nonparametric z-statistic. nonparametric z-statistic. nohparametric z-statistic. nonparametric z-statistic.

statistic. ____ _____ ______ ____

N 4 4 4 - 4 4 4 4
% < Detection limit 100% 50% 100% 100% 0% 75% 0%

mean 2.9E-02 2.2E+00 1.08E+01 -7.0E-03 1.81E+00 1.1E-01 2.02E+00
st. dev. 3.3E-02 1 3.62+00 4.472+00 5.3E-02 2.74E-01 7.3E-02 1.8E-01

Z-statistic 1.645 1.645 1.645 1.645 1.645 645 1.645
95% UCL on mean 5.6E-02 5.2E+00 1.45E+01 3.7E-02 2.03E+00 1.tE-01 2.17E+00

max value 6.8E-02 U 7.7E+00 1.42E+01 U 6.3E-02 U 2.20E+00 2.1E-01 2.20E+00
Statistical value 5.6E-02 U 5.2E+00 1A5E+01 U 3.7E-02 U 2.03E+00 - . 1.7E-01 2.17E+00

Background NA NA I NA - NA 1.1 0.11 1.1
Statistical value above background- 5.6E-02 U 5.2E+00 1.45+01 U 3.7E-02 U 9.30E-Cl 6.2E-02 1.072+00
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618-2 Shallow Zone Samole Data

cS*owo (i nn l C t In Iv ntu
a s ca mpu a on npu a a
Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium

Area Number Date mg/kg mg/kg I mg/kg I mg/kg I mg/kg I mg/kg mg/kg mg/kg
Al J13DJ6 9/7/08 1.8E00 6.73E+01 5-02 7.1E+00 5.6E+00 7.6E-01 2.02+00 3.51E+00
AS J13DJ9 9/7/06 1.8E+00 7.13201 5E-02 6.1E+00 3.7+00 3.8E-01 2.4E+00 3.35E+00
A4 J13DiKO 9/7/06 1.9E+00 5.852+0100 3.8E-00 4. 0 2.1E+00 4.53E+00
A2 J13DJ7/J13DJ8 9/7106 1.5E+00 7.45E+01 - 52-02 4.6E+00 3.5E+00 3.7E-01 2.2E+00 3.54E+00

Statistical Computations
Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium

95% UCL based on Small data set. Use Use >50% of data are below Smaldata set. Use Small data set. Use >50% of data are below Small data set. Use Small data set. Use
nonparametric z-statistic. nonparametric z-statistc. value. nonparametric z-statistic. nonparametric z-statstlcx nonparametric z-statisc. nonparametric z-statistic

N 4 | 4 4. 4 4 . 4 4 4
% <Detection limit 0% .0% 100% 0% '0% 76% 0% 0%

mean t8E+00 | | 6.79E+01 5E-02 5.5E+00 4.0E+00 4.7-01 2.2E+00 3.73:+00
st. dev. 1.7E-01 6.91E+00 0E+00 1.4E+00 1.1E+00 1.9E-01 1.7E-01 5.39E-01

Z-statistic 1.645 | 6 1.645 1.645 1.645 1.645 1.645 1 1.645
95% UCLon mean 1.9E+00 7.36E+01 5E-02 6.6E+00 4.9E+00 6.32-01 2.3E+00 4.17E+00

max value 1.9E+00 7.91E+01 9E-02 U 7.1E+00 5.6E+00 7.6E-01 2.4E+00 4.53E+00
Statistical value 19E+00 7.36E+01 9E-02 U 6.6E+00 4.9E+00 -7.6-01 2.3E+00 4.17E+00

Most Stringent Cleanup Limit for Direct Direct Direct 1 000,00Q Direct 1,000 Direct 400 Direct 1,000,000 Direct 505 Direct
nonradionucilde and RAG type 20 Exposure 4,900 Exposure 139 Exposure Exposure Exposure Exposure Exposure Exposure

WAC 173-340 3-PART Test
95% UCL > Cleanup Limit? NA NA NA NA NA NA NO . NO

>10% above Cleanup Limit? NA NA NA NA NA NA NO NO
Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NO NO

EXCESS RISK EVALUATION:
WAC 173-340 Noncarcinogenic Cleanup: NA NA NA NA NA NA 1,000,000 505

Hazard quotient for each nonradionuclide: NA NA NA NA NA NA 2.3E-06 8.3E-03
WAC 173-340 Carcinogenic Cleanup: NA NA NA NA NA NA NA NA

Risk for each carcinogenic nonradionuclide: NA NA NA NA NA NA NA NA

WAC es YES Because all arsenic values Because all barium values Because all cadmium Because all chromium Because all lead values vBecause all senium

are below background (6.5 are below background (132 values are below values are below are below background
Nonrad noncarcinogenic mg/kg), the 3-part test and mg/kg), the 3-part test and background (0.81 mg/kg), background (18.5 mg/kg), (10.2 mg/kg), the 3-pad backgroud rt test
index sum: 8.3E-03 excess risk calculations are excess risk calculations are e ndexcess the 3-pa est an st and excess risk e pt

notreuird.notreuird.risk calculations are riot excess risk calculations calculations are not adulexcess rkot

not not caclain ar notifI

required required.i rrequired. are not required. required. required.
.Nonrad carcinogenic risk: NA ___________ ______________________ __________ __________ __________
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Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium
Area Number Date mg/kg 0 POL mg/kg Q P0L mg/kg 0 P0L mg/kg 0 __POL_ mg/kg ___ PL mg/kg 0| POL mgi/kg 0 POL MA/k APL
Al J130J6. 9/7/06 1.8E+00 1.1E+00 6.73E+01 6E-02 9E-02 U 9E-02 7.1 E+00 2.0E-01 5.6E+00 3.5E-01 7.6E-01 7.5E-01 2.0E+00 1.0E+00 3.51E+00 7E-03
AS J1SDJ9 9/7/06 1.8E+00 1.1E+00 7.13E+01 6E-02 9E-02 U 91-02 6.1E+00 2.0E-01 3.7E+00 3.5E-01 7.5E-01 U 7.5E-01 2.4E+00 1.0E+00 3.35E+00 7E-03
A4 J1SDK0 9/7/06 1.9E+00 1.1E+00 5.85E+01 6E-02 9E-02 U 9E-02 4.2E+00 2.0E-01 3.3E+00 3.5E-Cl 7.5E-0i U .5-01 2.1E+00 1.0E+00 4.53E400 7E-03
A2 J1SDJ7 9/7/06, 1.3E+00 E1.1+00 7.91E+01 6E-02 9E-02 U 9E-02 4.5E+00 2.0E-01 3.4E+00 3.4E-01 7.4E-01. U 7.4E-01 2.1E+00 1.0E+00 3.72E+00 7E-03

Duplicate of J13DJ8 9/7/06 1.7E+00 1.1E+00 6.982+01 6E-02 92-02 U 9E-02 4.6E+00 2.0E-Cl 3.5E+00 3.4E-01 7.4E-01 U 7.4E-01 2.22+00 1.02+00 3.35E+00 7E-03

J638J2 Shall]____ Zone___ Sample_ Data_____ ____ ___ ____ __

D t
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Statistical Computation Inpu t Data
Sampling Sample Sample Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europlum-155 Nickel-63 Tritium

Area Number .Date pCi/Q pCi/g plI/q pCl/g pCi/g pC/ pl/ pOil
Al J13DJ4 9/7/06 3.08E-01 7.86E-01 8.5E-03 2.4&02 2.6E-02 2.0E-02 .72&07E
A3 J13DJ2 9/7/06 2.77E+00 5.90E-02 1.9E-02 4.5&02 6.0E-02 4.3&02 1.48E+0f &.4Ei
A4 J13DJ3 9/7/06 5.45E+00 1.04E+00 2.5E-02 8.0-02 9.0-02 1.8E01 4.06-01 8.AE-i1
A2 J13DJO/J13DJl 9/7/06 7.38E+00 3.01 E-01 1.7E-02 4.8E-02 - 5.8E-02 4.6&02 1.86&j1-j.17E-i1

Statistical Computations -
Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europlium-1SS Nickel-63 Tritium

Radionuolide data set. Radionuclide data set. Radionuclide data set.Uss Radionuclide data set. Radionulide data set. Radionuclide data set.
95% UCL based on Use nonparametric z- nonparametric z-statistic. Use nonparametric z- nonparametric z-statistio Use nonparametric z- Use nonparametric z Use nonparametric z- Use nonparametric z-

etric z-s statistic. . statistic, statistic. statistic. statistic.
N 4 4 4 4 4 4 4 4

% < Detection limit 0% 0% 100% 100% 100% 100% 100% 100%
mean 3.98E+00 5.46E-01 1.7-02 4.9-02 5.8E-02 7.1-02 -3.82E-01 5.20-01

st. dev. 3.09E+00 4.47E-01 6.6-03 2.3E-02 2.6E-02 7.OE-02 7.82E-01 3.27-01
Z-statistic 1.645 1.645 1.645 1.645 - 1.645 1.645 1.645 1.645

95% UCL on mean 6.52E+00 9.14E-01 2.3E-02 6.8E-02 8.0E-02 1.3E-01 2.61 E-01 7.88E-01
maxvalue 7.94E+00 1.04E+00 4.9E-02 U 1.6E-01 U 1.E-01 U 3.5E-01 U 8.68E-01 U 8.59-01 U

Statistical value 6.52E+00 9.14E-01 2.3E-02 U 6.8-02 U 8.0E-02 U 1.3E-01 U 2.61&01 U 7.88E-01 U
Background NA NA NA NA NA NA - NA NA

Statistical value above background 6.52E+00 9.14&-01 1 2.3E-02 I U I 6.8-02 U 8.OE___ 8.02-02 U 1.3E01 U 2,61E-01 U 7.88-01 U

D-10

1
2
3
4

6

.7

9

Sampling Sample Sample Americium-241 Cesium-137 Cobal-60 Europium-162 Europium-154 Europium-155 Nickel-63 Tritium
Area Number Date |pCIJ / g MDA pCI/g- _ MDA pC/g 0 MDA pCI/g 0 MDA pCIlg o MDA | i/ 0 MDA pCi/g 0 MDA pCilg 0 MDA
Al J13DJ4 9/7/06 - 308E-01 .2E-02 7.86E-01 2 3-02 1.7E-02 U 1.7E-02 4.7E-02 U 4.7E-02 5.2E-02 U 5.2E-02 40-02 U 4.0&02 1.72E-01 U 3.8E+00 7.9E-02 U 2.5E+00
A3 J13DJ2 9/7/06 2.77E±00 7.9E-02 5.902-02 48E-02 3.7-02 U 3.7E-02 9.0E-02 U 9.OE-02 1.2E-01 U 1.2E-01 8.6-02 U 86-02 1.48E+00 U 3.5E+00 6.24-01 U 2.3E+00
A4 J1DJ3 9/7/06 5.45E+O0 8.7E-02 1.04E+00 5.9E-02 4.9E-02 U 4.9E-02 1.6-01 U 1.62-01 1.8E-01 U 1.8E-01 3.5-1U01 U 3.5E01 -4.062-01 U 3.6E+00 8.59-01 U 2.3E+00
A2 J13DJO 9/7/06 7.94E+00 6.7E-02 2.09E-01 4.6E-02 3.7E-02 U 3.7E-02 9.9-02 U 9.9E-02 1.2-01 U 1.2E-01 9.6-02 U 9.62-02 -4.97E-01 U 3.6E+00 4.54E-01 U 2.5E+00

Duplicate of J13DJ1 9/7/06 6.82E+00 4.7E-02 3.92E-01 4.6E-02 3.2&02 U 3.2E 02 9.2F02 9.2E 02 1.1E-01 U 1.1E-l S.9E-02 U 8.9E-02 8.68-01 U 3.6E+00 5.80E-01 U P4E+00
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D-1 1

Originator,
Project.
Subject

Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Area Number Date pCi/g 0 MDA PC/gI Q | MDA pCi/g |Q MDA pCI/. 0 MDA pCi/g 0 MDA pCi/g 0 MDA pCl/g 0 MDA
Al J13DJ4 917/06 9 .E-02 U 3mE-01 2.20E+00 3YE-01 7.07E+00 1.8E+01 9.9E-02 U 22E-01 3,26E+00 2.2E-01 1.02E-01 U 2.6E-01 2.87E+00 2.2-01
A3 J13DJ2 9//06 1.98E-01 U 5.02-01 2.68E+01 5.OE-01 2.08E+01 2.0E+01 1.81E+00 2.2E-01 5.53E+00 2.2E-01 1.02E-01 U 2.6E-01 5.22E+00 2.2E-01
A4 J13DJ3 9/7/06 1.50E+00 4.8E-01 9.06E01 4.8E-01 4.20E+01 2.6E+01 1.75E+00 1.9E-01 1.61E+02 4.8E-01 3.SSE+00 U 6.8E+00 1.65E+02 4.6E-01
A2 J13DJO 9/7/06 4.17E-01 U 5.3E-01 5.16E+01 5.3E-01 2.97E+01 2.9E+01 1.16E+01 2.1E-01 1.46E+01 2.9E-01 7.76E-01 2.8-01 1.46E+01 2.9E-01

Dupicateof JDJ1 9/7/06 4.15E-01 U 4.5E-01 4.55E+01 4.5E-01 9.69E+00 U 2.2E+01 9.39E+00 2.0-01 1.28E+01 3.0E-01 761E-01 2.5-01 1.25E+01 2-01

Statistical Computation Input Date
Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-236 Uranium-238

Area Number Date pCil pCi/g pCi/g - pClIg pI /_ p~i/g pCl/g
Al J13DJ4 9/7/06 9.8E-02 2.20E+00 7.07E+00 9.9E-02 3.26E+00 _1.2E-01 2.87E+00
A3 J13DJ2 917/06 1.98E-01 2.68E+01 2.08E+0l 1.81E+00 5.53E+00 1.0?E-01 5.22E+00
A4 J13DJ3 9/7/06 1.S0E+00 9.06E+01 4.20E+01 176E+00 1.61E+02-- 3,35E+00 1.65E+02
A2 J13DJO/J13DJ1 9/7/06 4.16E-01 1.37E+01

Statistical Computations -
Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

Radionuclide data set. Use Radioriuclide data set. Use Radionuclide data set. Radionuclide data set. Use Radionucide data set. Use Radonuclide data sat. Use Radionucide data set. Use
95% UCL based on nonparametric z-statistic. nonparametric z-statistic. Use nonpametric z- nonparametric z-statistic nonparametric z-statistic. nohparametric z-statistic. nonparametric z-statistic.

statistic. ______ ______

N 4 4 4 4 4 4 4
% < Detection limit 75% 0% 0% 25% 0% 75% 0%

mean 5.53E-01 4.20E+01 2.24E+01 3.5E+00 4.59E+01 1.08E+00 4.67E+01
st. dev. 6.45E-01 3.75E+01 1.45E+01 4.7E+00 7.69E+01 1.55E+00 7.90E+01

Z-statistic 1.645 1.645 1.645 1.645 1,645 1.645 1.645
95% UCL on mean 1.08E+00 7.29E+01 3.43E+01 7.4E+00 1.09E+02 2.35E+00 1.12E+02

max value 1.50E+00 9.06E+01 - 4.20E+01 1.2E+01 1.61 E+02 3.35E+00 1.65E+02
Statistical value 1.08E+00 7.29E+01 3.43E+01 7.4E+00 1.09E+02 2.35E+00 1.12E+02

Background NA NA NA NA 1 1.1 0.11 1.1 -

Statistical value above background 1.08E+00 7.29E+01 I I I 3.43E+01 7.4E+00 I I 1.08E+02 2.24E+00 1.11E+02_i
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Statistical Computation input Data
Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium

Area Number Date mg/kg m/g g/ kgq mg/kg m/kg mk_ mg/kg mk
Al J13DJ4 9/7/06 1.42+00 25.95+01 -E-02 4.2E+00 6.6+00 7.8E-01 2.8E+00 4.54E+00 I
AS JI3DJ2 97106 5.5E-01 I.85E+0- 5E-02 3.7E+00 t 2.7E+00 3.8E-01 2,0E+00 1.37E+01 I
A4 J13DJ3 - 9/7/06 1.5E+00 - 8.33E+01 -E-_2 - 6.E+00 3.8E+OO 3.8E-O1 2.7E+00 5.01E+02
A2 J13DJ0/J13DJ1 9/7/06 5.5-01 - 6.86E+01 _-02 3.5E+00 3.0E+00 3.8E-01 2.7E+00 3.64E+01

Statistical Computations
- Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium

Small data set. Use Small data set. Use >50% of data are below Small datao setUse Small data set. Use >50% of data are below Small data set. Use Small data set. Use
nonparametric z-statistic. nonparametric z-statistic. detevtion, efault to max nonparametric z-statstic. nonparametric z-statistic. deteion. Dfault to nonparametric z-statistic. nonparametric z-statistic.

N 4 4 4 4 4 4 4 4
% < Detection limit 50% 0% 100% 0% 0% 75% 0% 0%

mean 1.0E+00 . 6.75E+01 5E-02 4.5E+00 4.0E+00 4.8E-01 92.6+00 1.SSE+02
st. dev. 5.2E-01 1.15E+01 0E+00 1.5E+00 1.8E+00 2.0E-01 3.7E-01 2.42E+02

Z-statistic 1.645 1.645 1.645 1.645 1.645 -F1.645 1.645 1.645 -
95% UCL on mean 1.4E+00 7.69E+01 5E-02 5.7E+00 5.5E+00 6.4E-01 2.9E+00 3.38E+02

max value 1.5E+00 _ 8.33E+01 9E-02 U 6,7E+00 6.6E+00 7.8E-01 2.92+00- 5.01E+02
Statistical value 1.4E+00 7.69E+01 9E-02 U 5.7E+00 5.5E+00 7.8E-01 2.9E+00 _ 3.38E+02

Most Stringent Cleanup Limit for NAa GW/River GW/River GW/River NA GW/River NA3  GW/River rotGW/River 385 PW/River
nonradionuclilde and RAG type Protection N Protection Protection Protection Protection Protection NAa Protection Protection

WAC 173-340 3-PART Test
95% UCL > Cleanup Limit? NA NA NA NA NA NA NA NO

> 10% above Cleanup Limit? NA NA NA NA NA NA NA YES
Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NO

WAC 173-340 3-Part-Test
361Compliance?

381
39 3As provided in the RDR/RAWP (DOE-RL 2004b).

Because all arsenic values
are below background (6.5
mg/kg), the 3-part test
calculations are not
required.

Because all barium values
are below background (132
mg/kg), the 3-part test
calculations are not
required.

Because all cadmium
values are below
background (0.81 mg/kg),
the 3-part test calculations
are not required.

Because all chromium
values are below
background,(l 8.5 mg/kg),
the 3-part test
calculations are are not
required.

Because all lead values
are below background
(10.2 mg/kg), the 3-part
test calculations are not
required.

Because all selenium
values are at or below
background (0.78
mg/kg), the 3-part test
calculations are not
required.

RESRAD predicts tin will
not reach GW within
1,000 years, per DOE-RL
2004b.

Further assessment will
be performed because
uranium fails the 3-part
test.

D-12

10
11

1 618-2 Deep Zone Sample Data
2 Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium
a Area Number Date mg/kg 0 POL mg/kg PQL mg/kg 0 POL mg/kg 0 PPL mg/kk Q PPL mg/kg _q| POL mg/kg 0 P0L mg/kg Q PQL
4 Al J13DJ4 9/7/06 1 AE+00 1.1E+00 5.95E+01 OE-02 9E-02 U 9E-02 4.2E4-00 2.1E+00 6.6E+00 3.5E-01 7.8E-01 7.6E-01 2.8E+00 10E+00 4.54E+00| 7E-03
S A3 JiSDJ2 9/7/06 1.1E+00 U 1.1E+00 5.85E+01 6E-02 9E-02 U 9E-02 3.7E+00 2.1E+00 2.7E+00 3.5E-01 7.6E-01 U -7.6E-01 2.QE+00 1.0E+00 1.37E+01 7.2E-02
6 A4 Ji3DJ3 9/7/06 1.5E+00 1.1E+00 8.33E+01 6E-02 9E-02 U 9E-02 6.7E+00 2.0E-01 3.8E+00 3.5E-01 7.5-01 U 7.5E-01 2.7E+00 1.OE+00 5.01E+02 7.2E-01
7 A2 J13DJO 9/7/06 1.1E+00 U 1.1E+00 6.35E+01 6E-02 9E-02 U 9E-02 2.5E+00 2.0E-01 2.7E+00 3.5E-01 7.6E-01 U 7.6E'01 2.5E+00 1.OE+00 3.57E+01 7.2E-02

Duplicate of J3J / .6Dlicteo 9/7/Q6 1.1E+00 U 1.1E+00 7.37E+01 6E-02 9E-02 U 9E-02 44E+00 2.1E+00 3.2E+00 3.52-01 7,6E-01 U 7.62-01 2.9E+00 1.0E+00 3.70E+01 7.2E-028 J13DJO. _ _- _ _ _ _ - _ _ _ _ .- _ _ _ _ _ _ _ _ _ _ _

37

NO
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D-13

-vr ur an amp ikl6 rtuSampling Sample Sample Americium-241 Cesium-13? Cobalt-60 Europlum-152 Europium-154 Europium-1B Nickel-S fritium
Area Number Date pCilg 0 MDA pCg 0AMDA pCl/g 0 MDA pCiIg 1 0 A - CU 0 MON PCI/g 0 MDA CI/ 10 MDA

Al J13DF9 9/706 -6.OE-03 U 6.9-02 58E-02 3.9E-02 3.3-02 U 3.3E-02 9.0E-02 U 9.0E-02 1.1E-01 U .9E.92 - .92E-01 U ,8E+00 72-01 U 2.5+00

A3 J13DH2 9/7/06 3.5E-02 U 6.2-02 3.6E-02 U 3.9E-02 4.0E-02 U 4.0E-02 1.1-01 U 1.1E-Cl i.4E-01 U 1.4E01 -.4E01 U 142-01 1.02E+U 4.lE+G0 I23E-0l U 2.6'+00

A4 J*30H3 9/7/06 -1,2E-02 U 8.2E-02 4.OE-02 IA4-02 2.9E-02 U 2.9E-02 E-02 U 7.42-02 9.9E-02 U 9.9E-02 6.6E-02 U 6.6E-02 2.43-01 U 4.3E+00 9.62 -01 U 2.4E+00

A2 J13DHO 9/7/06 2.0E-02 U 6.5E-02 4.2E-02 U 4.2E-02 3.8E-02 U 3.8E-02 9.3&02_U 9.3E-02 1.2E-01 U 1.2E-01 8.42-02 U 8.4E-02 -7.17E-0I U 37E+00 3.49E-0l1 U 2.62-+0

Duplicate of J13DH1 9/7/06 -5.0E-03 U 7.OE-02 4.8E-02 4.8E-02 4.92-02 U 4,9E-02 1.2E-Ol U 1.2-01 1.6E-01 U 1.6E01 1.1E-01 U 1.1E-01 -1.15E+00 U 4.0E+00 5.62E-01 U 2.6E+00

Statistical Computation Input Data
Sampling Sample Sample Americium-241 Ceslum-1 37 Cobalt-60 Europium-152 Europium-ropiuropium-155 Nickel-OS Tritium

Area Number Date pCi/Q pCl/q pCI/ pil_ Cp/4 pCl/ pCilgp
Al J13F9 917/06 -6.0&-03 5.8E-02 - 1.7E-02 45E-02 55E02 4.5-g T-.9201 7.23E-01
A3 J13DH2 9/7/06 3.5E-02 3.6-02 2.0E0 5.5E02j70202 7.02-02 1.02E+00
A4 - J13DH3 9'/706 -1.2E02 4.0-02 1._E-02 37E-02 5 j&02 3.3-02 2E-01 .
A2 J13DHO/J13DHI 9/7/06 7.SE-03 am3.52 02 2 7.jj.2j4.9 02 ... 4- | .j&j

Statistical Computations -__________ __________

Statistical _________i _ _ __ Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63 Tritium

Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data se. Radionuclide data set. Radionuclide data set.

95%. UCL based on Use nonparainetric z- Radionuclide data set. Use Use nonparametric z- Use nonparametric z- Use nonparametric z- Use nonparametric 2- Use nonparametric z- Use nonparametric z-

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

N 4 4 4 . 4 4 4 4 4
% < Detection limit 100% 25% 100% 100% 100% 100% 100% 100%

mean 6.1E-03 - 4.2-02 1.8E-02 4.8E-02 6.12-02 4.9E-02 -9.06E-02 5.66E-01
at. dev. 2.12-02 1.1E-02 3:3E-03 8.3E-03 1.0E-02 1.5E-02 8.98E-01 3.61E-01

Z-statistio 1.645 _____ 1.645 ____ 1.645 . - 1.645 1.645 _____ 1.645 ____. 1.645 _ ___ 1.645 _

95% UOL on mean 2.E-02 5.1 E-02 2.1&02 5.4E-02 7.0-02 6.2E-02 6.48E-C1 8.62-01
max value 3.52-02 U 6.8E-02 4.9&02 U 1.22-01 U 1.6E-01 U 1.4&01 1.02E+00 U 9.62E01 U

Statistical value 2.3&02 U 5.1E-02 2.1E-02 U 6.42- U 7.0E-02 U 6.2E-02 U 4 6.48501 U 8.62E01 U

Background NA 1.1 0.008 NA 0.033 0.054 NA NA
Stalistical value above background 2.3&-02 2U 010 (< BG) | | 1.3-02 U _.4E- 2 | U -3.7202 U 7.7&03 U 6.48201 U 8.62201 U

6182 O b d S l
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1 618-2 Overburden Sample Data -
Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-24l Strontium-90 Uranium-233/234 Uranium-236 Uranlum-238

Area Number Date pCi/p Q MDA pClg j 0 MDA pCi/g I0 MDA. pCI/g 0l MDA pCi/g 0 MDA pCilq 0 MDA pCI/p j MDA
Al J13DF9 9/7/06 -6.2E-02 U 4.7E-01 6.2E-02 U 4.7E-01 -7,94E+00 U 2.2E+01 5.1E-02 U 2.6E-01 5.42E-01 1.9E-01 3.0E-02 U 2.3E-01 4.44E-01. 1.9E-01
A3 J13DH2 9/7/06 0 U 4.9E-01 6.5E-02 U 4.9E-01 -5.23E+00 U 2.4E+01 -7,E-02 U 2.5E-01 4.38E-01 2.1E-01 36E-02 U 2.5E-01 3.56E-01 2.1E-01
A4 J13DH3 917/06 0 U 5.2E-01 J 0 U 5.2E-01 -4.35E+00 U 2.62+01 -2.4E-02 U 2.4E-01- 5.86E-01 2.1E-01 3,4E-02 U 2.6E-01 4.75E-01 2.1E-01
A2 .J13DHO 9/7/06 1.26E-01 U 4.8E-01 0 U 4.8E-01 4.63E+00 U 2.4E+01 -1.2E-02 U 2.5E-01 6.44E-01 2.1E-01 9.72-02 U 2.5E-01 5.10E-01 2.1E-01

D-u -plicate of -
J13DH J13DH1 W/706 0 U 5.OE-01 1.97E-01 U 5.OE-0l 4.82E+00 U 2.8E+01 -9.7E-02 U 2.5E-01 5.37E-01 2.1E-01 0 U 2.5E-01 5.91E-01 2.1E-01

Statistical Comp utationInputData
Sampling Sample Sample Plutonium-238 Plutonium-23I240 Plutoniu 241 Strontium-oU

Area Number - Date pCI/g - -pCI/g pCi/pq C1/9 pCI/g Ci/p pCi/
A1 J13DF9 9/7/06 -6.2E-02 6.2E-02 __ ____ -7.94E+00 1 5.1E-02 I I 5.42E-01 3.0E-02 4.44E-01
A3 J13DH2 9/7/06 0 6.5E-02 -5.23E+00 7.0E-02 - 4.38E-01 3.3E-02 3.56E-01
A4 JI.DHS 9/7/06 0 0 4.35E+o . -2.4E-02 5.86E-01 3.4E-02 4.75E-01
A2 J13DHO/J13DH1 9/7/06 6.30E-02 9.85E-02 4.73E+00 -5.5E-02 5.91E-01 - 4. E-02 5.51E-01

19
20 Statistical Comutations

D-14

21

-22
23
24
25
26
27
28
29
30
31
32

Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

95% UCL based on z-dtatistice dadionuclide data set. Use n e Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use
nonparaetric z-statistic. nonparameic z-statistic. s aristic nonpararnetric z-statistic. nonparametric z-statistic. ndnparametric z-statistic. nonparametric z-statistic.

__________________________________ _______ sttistc. _______ __________ ________ ________ ____statistic.____

N 4 4 4 4 4 - 4 4
% < Detection limit 100% 100% 100% 100% 0% 100% 0%

mean 2.5E-04 5.6E-02 -3.20E+00 1.1E-02 5.39E-01 3.6E-02 4.56E-01
st. dev. 5.1E-02 4.1E-02 5.50E+00 5.9E-02 7.09E-02 8.3E-03 8.05E-02

Z-statistic 1.645 1.645 1.645 1.645 1.645 1.645 1.645
95% UCL on mean 4.2E-02 9.0E-02 1.32E+00 6.0E-02 5.97E--01 4,3E-02 5.23E-01

max value 1.26E-01 U 1.97E-01 U 4.82E+00 U 7.0E-02 U 6.4E-01 9.7E-02 U - 5.91 E-01
Statistical value 4.2E-02 U 9.0E-02 U 1.32E+00 U 6.E-02 U 5.97E-01 4.3E-02 U 5.23E-01

Background 0.004 0.025 NA 0.18 1.1 0.11 1.1
Statistical value above background 3.8E-02 I U 6.5E-02 U 1.32E+00 U i 0 (< BG) U U 0 (<BG) 0 (B) U 0< BG)
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1 618-2 Overburden Saeefa

8
9

Sampling Sample Sample Arseni;__ Barium Cadmium Chromium Lead SelenIum Tin Uranium
Area Number Date mg/ka 01 PQL mg/kg 0 POL _mg/kg j0 POL mg/kg Q P /L mg/kg L ml/k | 0 PQL mj/kq |Q POL mg/kg PL
Al J13DF9 9/7/06 2.7E+00 - 1.22E+00 6.42E+01 6E-02 9E-02 U 9E-02 6.1E+00 2.2E-01 4.1E+00 3.8E-01 0.2U-01 2.7E+00 1.IE+00 1.I4E+00 7-03
A3 Ji3DH2 9/7/06 12E+00 1.1E+00 7.47E+01 6E-02 9E-02 U 9E-02 51 E+00 2.0E-01 43E+00 3.5E-01 1.0E+00 7.6E-01 16E+00 1.0E+00 9.15E-01 7E-03
A4 J13DH3 9/7/06 2.4E+00 _ 1.1E+00 6.29E+01 GE-02 9E02 U 9E-02 5.2E+00 2.0E-01 3.4E+00 3,5E-01 7.5E-01 U 7.5E-01 2.0E+00 1.0E+00 8.72E-01 7E-03
A2 JIDH0 9/7/06 1.5E+00 1.1E+00 6.22E+01 6E-02 9E-02 U 9E-02 5.3E+00 2.02-01 3.5E+00 3.5E-01 7.6E-01 U 7.6E-01 1.02E00 U 1.0E+00 9.72E-01 7E-03

Dupca of J13DHI 9/7/06 1.2E+00 1.1E+00 6.35E+01 6E-02 9E-02 U 9E-02 6.6E+00 2.0E-01 4.3E+00 3.5E-01 7.5E-01 U 7.5E-01 22E+00 1.0E+00 8.91E-01 7&03
JiSDHO I-

10
11 Statistical Computation Input Data

2Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Tn Uranium
3 Area Number Date mg/kg mI/k. mg/kg mg/kg _ k..... m/kg mgk
4 Al J13ODF9 9/7/06 2.7E+00 6.42E+01 5E-02 6.1E+00 I 1 4.1E+00 I 4.1E-01 2.7E+00 1.14E+00

A3 J1SDH2 9/7/06 5 E800 7.47E+01 5E-02 5.1E+00 4.3E+00 I 1.0E+00 1.6E+00 9.15E-01
A4 J13DH3 91/06 2.4E+00 6.29E+01 5E-02 5.2E+00 34E+00 3.8-01 2.0E+00 8.72E-01

_ A2 - J13DHO/J13DH1 9/7/06 1.4E+00 6.29E01 I IE5-02 6.0E+00 3.9+00 3.8E-01 1.4E+00 9.32-01

Statistical Computations
Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium

95% U based on Small data set, Use Small data set. Use dtec on data al beom Small data set. Use Small data set. Use dc odata eae bel ow Small data set. Use Small data set. Use
-J JL nonparametric z-statistic. nonparametric z-statistic. value. nonparametric z-statistic. noriparametric z-statistic. nonparametic z-statistic nonparametic zstatistc.

N 4 F [ 4 4 4 4 4 4 4
% < Detection limit 0% [ - | - 0% 100% 0% 0% 75% 0% 0%

mean 2.1E+00 6.622+01 5E-02 6,6E+00 3.9E+00 5.4E-01 1.9E+00 9.65E01
st. dev. 6.0E-01 6.73E+00 0E+00 5.1E-01 3.9E-01 3.1 E-01 5.9E-01 1.20E-01

Z-statistic 1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645
95% UCL on mean 2.6E+00 7.09E+01 5E-02 6.0E+00 4.2E+00 7.9E-01 2.4E+00 1.06E+00

max value 2.7E+00 - 7.47E+01 9E-02 U 6.6E+00 -:4.3E+00 1.0E+00 2.7E+00 1.1.4E400
Statistical value 2.6E+00 7.09E+01 9E-02 U 6.0E+00 4.2E+00 1.0E+00 2.4E+00 1.06E+00 -

Most Stringent Cleanup Limit for 20 Direct Direct Direct Direct Direct Direct Direct
nonradionuclide and RAG type Exposure 4,900 Exposure Exposure Exposure 000 Exposure Exposure Exposure

WAC 173-340 3-PART Test
95% UCL > Cleanup Limit? NA NA NA NA NA NO NO NO

> 10% above Cleanup Limit? NA NA NA NA NA NO NO NO
Any sample > 2X Cleanup Limit? NA NA NA NA NA NO NO NO

EXCESS RISK EVALUATION:
WAC 173-340 Noncarcinogenic Cleanup: NA NA NA NA NA 17,500 1,000,000 505

Hazard quotient for each nonradionuclide: NA NA NA NA NA 5.7E-05 2.4E-06 2.1E-03
WAC 173-340 Carcinogenic Cleanup: NA NA NA . NA NA NA NA NA

Risk for eabh carcinogenic nonradionuclide: NA NA NA NA NA NA NA __NA
WAC 173-340 3-Part-Test Because all cadmium Because all chromium Because all lead values
Compliance? YES Because all arsenic values Because all banium values vle r eo ausaeblwaeblwbcg~n

are below background (6.5 are below background (132 values are below values are below are below background
Nonrad noncarcinogenic - mg/kg), the 3-part test and mg/kg), the 3-part test and background (0.81 mg/kg), background (18.5 mg/kg), (10.2 mg/kg), the 3-part
Index sum: 2.2E-03 excess risk calculations are excess risk calculations are the 3-part test and excess the 3-part test and test and excess risk

not air risk calculations are not excess risk calculations calculations are not

Nrd carcinoenic risk: NA not required. required. are not required. required.
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2
3
4
5
6
7

-8

10
11
12
13
-14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1 618-2. 618-3 and 618-8 tcia.i/DcnPdctritSloefa
Sampling Sample Sample Americium-241 Cesium-l37 Cobalt-60 Europium-152 Europium-154 Europium-15 Nickel-63 Tritium

Area Number Date pOkl~ I MDA pCi/c 0 MDA pCi/g 0 MDA_ _pClg 0 MDA _p1/g_ _ MDADA [ 0 MDA pCiAg 0 A_
B5 J13D61 9/6/06 -1.5E-02 U 6.1-02 4.6-02 U 4.6E-02 4.O-02 U 4.OE-02 1,1-01 U 1.1-01' 1.4-01 U- 1AE-01 1.0E-01 IU 1E.0-01 3.66-01 U 3.6E+00 8.5E-02 UJ 2.4E+00
B6 JiSDBO 9/6/06 4.502 |U 6.4-02 44-02 U 4.4-02 4.3E-02 U 4.3E-02 11-01 U 1.1E-01 1.4-01 U 1.4-01 1.02-01 U 102-01 2.78E-01 U 3.7E+00 2.22&01 UJ 2.5E+00
B7 J13D63 9/6/06 -6 -&OE-03 U 6.12-02 3.02-02 U 3.0O-02 2.6E-02 U 2.6E-02 7.0-02 U 7.0-02 8.9E-02 U 8.9E-02 6.3-02 U 6.3&02 1.23E+00 U 3.8E+00 8.61E-01 UJ 2.7E+00
B8 J13064 9/6/06 3.1E-02 U 4.8-02 2,7E-02 U 2.7E-02 3.2E-02 U 3.2E-02 6.1&02 .U 6.1E-02 1.0-01 U 1.0-01 84-02 U 8.4E-02 1.02E+00 U 3.7E+00 -1.26-01 UJ 2.4E+00
C9 J13D65 9/6/06 4.0E-03 U 6.2-02 2.0-02 U 2.0E-02 2.0&02 U 2.0&02 4.52-02 U 45-02 82&02 U 8.22&02 4.802 U 4,8202 5.47201 U 3.71+00 _0 L 2.3E+00
c10 13E066 9/6/06 8.8s01 3.62-02 9.5E-02 2.4Z02, 2.2E-02 U 2.22-02 5.62-02 U 5.62-02 7.3E-02 U 7,3E-02 7.8E-02 U 782-02 0 U 3.6E+00 2.332+00 J 2.3E+00
01 J13D67 9/6/06 2.O2-02 U 4A4-02 4.02-02 U 402-02 3.2E-02 U 3.22-02 9. E-02 U 1-02 1.1-01 U 11-01 8.1E-02 U .1E-02 1.31E-01 0 3.5E+00 1.13E+00 UJ 2.52+00
C2 J13D68 9/6/06 1.0&02 U 6502 5.5E-02 U 5.5E-02 5A-02 U 5.42-02 1.5E-01 U 1.5E-01 2.1E-01 U 2.1-01 2.1-01 U 2.1 2-01 6.74-01 U 3.6E00 6.952-01 UJ1 2.3E+00

DJ1369 9/6/06 4.1&02 U 6.62-02 3.E-02 U 3.502 3.8&-02 U 3.82-02 8.2202 U 8.22-02 1.4E-01 U 1.401 12E-01 U 1.2-01 1.22E+00 U 3.72+00 129E+00 UJ 2.5E+00
D4 4300 9//6 .2-2 U5.62-2 2.20 -Li25- ----2- -: -02 66 - U t6.-02 8.OE-02 U I8.02-02 -9.4-02 U 9:42-02 6,9-01 U 3.5E+00 2.512E01 UJ 2.3E+00

D5 11307 9/6/06 6.12E-02 U 6.9E-02 - .2-2 U .202 3.82-02 U 3.82-0 1.12-01 U 1.12-01 1.3E-01 U 1.312-01 -1.02-01 U 1.012-01 1.49E400 U 3.62+00 6.82-02 UJ 2.52+00
D6 J13D72 9/6/06 -2,0O-02 U 5.8202 4.9E-02 U 4.9202 5.12-02 U 5.1 -02 1.4E-01 U 1.4E-01 1.8201 U 1.8E,01 1.9E-01 U 1.9&-01 7.79-01 U 3.5E+00 1.14E+00 UJ 2.6E+00
Al J13073 9/6/06 8.0-03 U 4.92-02 4.2E-02 U 4.22&02 4.0-02 U 4.02-02 1.0E-01 U 1.02-01 1.3E-01 U 1.32-01 9.0-02 U 902-02 2.992-01 U 3.4E+00 4.13-0i UJ 2.3E+00
AS J13D75 9/6/06 0 U 2.1E-01 2.62-02 U 2.62-02 2,5-02 U 25E-02 7.4-02 U 7.42-02 8.SE-02 U 8.6E-02 1.1&C1 U 11E-01 7.6&-1 U 3,2+00 7.77&01 UJ 2.8E+00
A4 J13D62 9/6/06 1.1E-02 U 6.0O-02 4.5E-02 U 4.5-02 4.62-02 U 4.6E-02.1 1.2E-01 U 1.2E-01 1.7E-01 U 1.72-01 18E-01 U 18-01 9.082-01 U 4.1E+00 1.12E+00 UJ 2.4E+00
A2 J13074 9/6/06 -1.5-02 U 5.5-02 3.1 E-02 U 3.1-02 I 2.7E-02 U 2.7E-02 7.7E-02 U 7.7E-02 8.2-02 U 8.2-02 6.62-02 U 66-02 5.03-01 U 3.7E+00 1.18E+00 UJ 2.42+00

Duplicate of J13D59 9/6/06 2.2-02 U 6.92-02. 4.6E-02 U 4.6202 4.22-02 U 4.2-02 1.12-01 U 1.1-01 1.5U-01 -1 9.92-02 U 99&02 2.15-01 U 4.4E+00 111E+00 UJ 2.3E+00134 _ - -18.2 618-3, and 618-8 Stag ng j Pad F otprint Sample Data

Statistical Computation ipt Data
Sampling - Sample Sample Americium-241 Cesium-137 Cobalt-60 - Europium-152 Europium-154 Europium-155 Nickel-Ba Tritium

Area Number Date pCi/Q . pci/lag Del/taC - . - pCi/a .____ DCe/l . p5Ci/0

65 JlSD61 9/6/06- -1.52-02 2.3-02 _ 2.02-02 5,5-02 7.0&02 5.02-2 3.56&01 -__&_2

B6 J13060 9/6/06 4.52-02 2.2E-02 | | 2.2E-02 5.5E02 7.0O-02 ,02-02 2.78-01 2.22-01
B7 J13D63 9/6/06 -6.02-03 1.5-02 |1.3E-02 3.5_-02 4.5E-02 3.2-02 . 1.23E+0_ 8.61&01
B8 413D64 9/6/06 3.12-02 _ 1.4&02 1.6E-02 3.1&02 5.02-02 _4.22-02 1.02E+00 E-12801
C9 J13065 9/6/06 4.03 1.002 10E-02 2.32-02 4.1E-02 2.42-02 5.47&01 0 
010 - J13D66 9/6/06 8.182-01 9.5&-02 1.1E-02 - 2.82-02 -3..7202 ______3.92-02 __________ - 2.33E+0_

C J1306 9/6/06 2OE-02 2.022 1.6&-02 46-02 M 5.5O-02 4.1&02 1.3101 1.132E+00
02 J13D66 9/6/06 1.O-02 2____ .82-02____ 2.7&-02 7.52-02 __- 1.12-01 -. 1.12-01 _ 6.74201 ______6.952&01 _

03 J13069 9/6/06 -4.1 2 1.82-02 __1.9&-02 _____4.12-02 __7.02-02 __6.02-02 1.22E+00 _____ 1.29E+00
D4 J13D70 9/6/06 4.7E-02 _ __ 1.3E-02 ___ 1.22-02 ___ _3.02 ____ _4.0&-02 . _ __ 4.72-02 _ __ 6.92-01 _ - 2.51201 ______

D5 - J13D71 9/6/06 6.1E-02 2.5-02 1.9&02 - 5.5E-02 6.502 5.002 E 1.49E00 6.802 _

06 413072 9/6/06 -2.02-02 . 2.5202 ______2.62-02 7.02-02 ______9.02-02 __9.SE-02 _ __ 7.79&-01 ______1.14E+00 _

Al J13D73 . 9/6/06 8.0203 2.122 2.0E-02 - - 0-02 _ 6.52-02 4.602 _2.99-01 4.13&0iE
AS J13075 9/6/06 0 - 1.3&02 .3&02 _3.E-02 _4.3-02 5.5&02 _76&-01 57.77-01-
A4 J13D62 9/6/06 1.1202 2.3-02 2.3-02 2.0-02 8.5-02 9.02-02 9.08-01 1.12+00
A2 J13D74/J13359 9/6/06 3.5203 1.9-02 1.7&02 4.702 5.02 4.1&02 3.592-01 1.152E+00

41
42 Statistical Clnnm ,*tmo

43

44
45:
46
47'
48
49
50
51
52
53
54

- o - - - Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63 Tritium
Radionuclide data set. R did dt set Use Radonuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide d4Ia sat. Radionuclide data set. Hadionuclide data set. Use

95% UCL based on Use nonparametric z- nonucrime d -tast. Use nonparametric z- Use nonparametric z- Use nonparametric z- Use nonparametric z- Use nonparametric z- Rioncrimeta st.se
staiiic. nonparametric z-statistic. statistic, statistic. statistic. statistic.: statistic. nonparametric z-statistic.

N 16 16 16 16 16 16 16. 16
% < Detection limit 94% 94% 100% 100% 100% 100% 100% 94%

mean 6.6E-02 2.4-02 1.8-02 4.6E02 6.2E-02 5.4E-02 6.7E-01 7.1-01
st. dev. 2.02-01 - 2.02-02 5.1E-03 - 1.5E-02 2.0-02 2.3E-02 4.3-01 6.5E-01

Z-statistic 1.645 1 1.645 1 1.645 1.645 1.645 - 1.645 1.645 1.645
95% UCL on mean 1.52-01 3.2E-02 2.0-02 5.22-02 7.02-02 6.4E-02 8.5-01 9.8-01

maxvalue 8.182-01 9.5E-02 5.4-02 U 1.52-01 U 2.12-01 U 2.12-01 U 1.49E+00 U 2.33E+00
Statisticalvalue 1.5E-01 3.2202 2.0202 U 5.2-02 U 7.0E-02 U 6A-02 U A8.5-01 U 9.8&01

Background NA NA NA NA NA NA NA -NA
Statistical value above background 1.5E-01 _. 3.22&02 - III 2.02-02 U 5.2-02 IU 7.002 U 6.42-02 U j.8.5E-01 U 9.8-01
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Statistical Computation input Diata 38
Sampling Sample Sample Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranlum-235 Urnnium-238

Area Number Date pCI/g pClgq pCI/ pCilg pCUIg pCilg pCIg
B5 J31D61 9/6/06 -1.06E-01 1 0 . 2.92E+00 1 2.8-02 5.51-01 1 0 4.69&-01
B6 J13D60 9/6/06 0 0 -5.17E+00 -2.9-02 1.68E+0I 1,96E-01 1.76E+00
B7 . J13D63 9/6/06 -5.2E-02 5.2E-02 -1.14E+00 4.0E-02 6.80-01 7.2-02 7.69-01
B8 J13D64 9/6/06 5.2-02 1.56E-01 0 1.10-01 5.57&01 2.7E-02 7.8001
C9 J13DO5 9/6/06 0 6.26-01 -1.90E-01 1.25-01 1.20E+00 1.34E-01 1.19E+00
CIO J13D66 9/6/06 1.03E-01 1.00E+01 -1.79E-01 -8.6-02 1.75E+00 1.39-01 1.83E+00
C1 J13D67 9/6/06 4.6-02 1.86-01 3.22E+00 1.38E-01 7.0-01 5.6E-02 7.21E-01

2 Ji3168 9/6/06 2.482-01 4.1-02 -2.04E-01 -4.5E-02 8.362-01 8.4-02 8.02-01
03 .JiSO9 9/6/08 -9.7E-02 4.9E-02 _ 2.36E+00 -5.02-03 7.26-01 8.3-02 6.13-01
D4 J13D70 9/6/06 0 52-02 -1.94E+00 1.46-01 1.04E+00 8.6-02 9.77&01
D5 J13D71 9/6/06 0 1.05E+00 922E+00 1.1&02 4.07E+00 2.67E-01 _ 3.82E+00
D6 J13D72 9/6/06 -6.2E-02 1.23E-01 2.62E+00 5.7E-02 6.17E-01 5.1202 6.70-01
Al J13D73 9/6/06 6.1E-02 0 1.81E+00 -6.1-02 1 8.38E-01 8.52-02 5.82-01
AS J13D75 9/6/06 1.52E-01 a 3.55E+00 I2.003 4.69-01 E90E-02 4.69-01
A4 J13D62 9/6/06 1.32&201 0- 1.73E+00 4.3E-02 6.43E-01 2.4102[ 1 5.62E-01
A2 J13D74/J13D59 9/6/06 -3.12-02 0 1.49E+00 -6.4E-02 8.02&01 I.E-2 7.38-01 1

41
42 Statistical Computations

D-17

618-2,_618-3, and 618-8 Staging Pile/Decon Pad Footprint Sample Date
Sampling Sample Sample Plutonium-238 Plutonium.-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238

Area Number Date PCI/g Q MDA pCVg Of MDA pCI/g 1 0 MDA pCig | 1 MDA pCI/g 10 MDA pCi/g J Ai 0 MDA
B5 J13D61 9/6/0& .1.06E-01 UJ 8.1-01 0 UJ 8.1-01 2.92E+O|U 2.2E+01 2.8E02- U 2.7-01 5.51-01 1.6E-01 0 34jj1-01 4.692-01 1 .82-01
B6 JI3DC 916106 0 -U 4.0-01 0 U 4.02-01 1-5.17E+00 U 2.2E+01 -2.9E-02 U 2.4E-01 1.68E+00 1.5E-01 1.96E-01 1.9E0 1.76E+00 1.E-01
B7 J13D63 9/6/06 -5.2&-02 U -4.0&01 5.2&02 U 4-001 ..1.14E+00 U 2.4E+01 4.0E-02 U 2.2-01 6.02L01 2.3E-01 7.22-02 U 2.7-01 7.69-01 2.3-O
B8 J13D64 9/6/06 52E-02 U 4.0-01 1.6-01 U 4.OE-01 C00 U 2.34E+01 .102 U I 2.32-01 5.87-01 1.7-01 2.7-02 12.1-01 7.80-01 1.7E-01
C9 Ji3DOS 9/6/06 0 U E4.0-01 6.26-01 4.0E-01 -1.9E-Ol U 2.42+01 1.25E-01 7U t201 1.20E+00 _4.3-02 1.34-01_ 2.4-02 1.19E+00 3.2-02
010 J13D65 9/6/06 1.03201 U 3.92-01 1.00E+01 3.9-01 -1.7901 U 2.3E+01 -8.6-02 U |2.62-01 1.752E-0 4.202 1.39-01 2.5-02 1.832+00 3,7-02
CI .J13D67 9/6/06 4.6E-02 U 4.42-01 1.86&-01 |U |3.5E-01 13.22E+00 U| 2.4E+01 1.382-01 U 3.0&-01 7.602-01 3.22-02 5.62-02 3.92-02 7.212-01 3.52-02
02 J13D68 9/6/06 2.482-01 U 40-01 4.1&-02 IU 3.2E-01 I -2A04201 U 2.6E+01 -4.5&-02 U 2.4&-01 8.36-01 4.0E-01 8.42-02 2.82-02 8.022-01 3.32-02
D3 J13069 9/6/06 -9.7E-02. U 4.72-01. 4.95-02 U 3.7&-01 2.36E2*00 U 2.5E+01 -5.02-03 U-. 2.42-01 7.26&-01 __4.0&-01 8.2-02 2.52-02 6.13&-01 3.72-02
D4 .J13D70 9/6/06 0 -UJ -4.0E-01 5.2E-02 |U 4.0&-01 -1.94+OQ U 2.2E+01 1.46&-01 |U . 3.0&-01 1.04E+00 6.52-02 8.62-02 4.12-02 9.772-01 5.52-02
05 J13D71 9/6/06 0 U 4.22-01 1.052E+00 4.2-01 9.222+00 U 2.4E+0I -1.12E-02 U 2.1E-01 4.07E+00 5.32-02 2.37E-01 2.9-02 3.2E+00 1 5.02-02
DO J13072 - 9/6/06 -6.22-02 U 4.72-01 1.232-Cl| U |4.72-01 2.62E+00 |U 2.5E+01 5,72-02 |U |2.72-01 6.172-01 3.1E-02 5.12-02 2.62-02 6.702-01 2.72-02
Al J13D73 9/6/06 6.12-02 U. 4.7&-01 0 |U 4.7&-01 1.81E+00. U 2.SE+01 .- 6.1&-02 U l3.42-01 8.28&-01 1.82-01 8.52-02 U 2.2&-01 5.022-01 1.82-at_
AS J13D75 9/6/06 1.522-01 |U 5.8201 0 U 5.82-01 3.55E+00 U 28E+01 2.02-03 U 2.12&01 4.692-01 1.9&-01 9.0-02 U 2.32-01 4.692-01 1E-41
A4 J13D62 9/6/06 1.32-01 U 5.0E-01 0 U 6 .02-01 .1.73E-00 U 2.7E+01 4.32-02 U 2.7E-01 6.43E-01 4 0E- 1 2.42-02 U 1.9E02 1..6&0 1.7E-01
A2 J13D74 9/6/06 -622-02 U 4.7E-01 0 U 4.72-01 7.422E+00 U 2.7E+01 -2.3-02 U 2.1-01 7.45-01 1.92-01 0 U 2.3-01 8.452-01 1.92-01

Dulcateo J13D59 9/6/06 0 U 4.8E-01 0 U 4.8-01 -. 442-+O U 2.42+01 -1.05-01 U 2.2-01 8.592-01 2.2&01 3.5E-02 U 2.72-01 6.30E-01 2.2&2-l

J13074~4 
E-_____ 

____ ____ ____ _________ 
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Plutonium-238 Plutonium-239/240 Plutonium241 Strontium-90 Uranium-233/234 Uranlum-235 Uraninum-238
Radionuide data set. adionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set.

95% UCL basecon Usenostarametric z- Radinucld da set se nucaie rat s ,ts Use nonparametric z- Use nonpara netric z- Use nonparametric z- Use nonparametric z-
statistic. nonpar ametric z-statistic. nonparametrc z-statistic. statistic. - statistic. statistic, statistic.

N 16 16 16 1 1 16 16 16. 16
%<Detection limil 100% 81% 100% 1 100% - 0% 44% _ 0%

mean 2.8E-02 7.72-01 1.3E+00 r2.4E-02 1.08E+00 8.8E-02 1.05E+00
st. dev. 9.6E-02, 2.5E+00 3.1E+00 7.5-02 8.83-01 6.9E-02 8.44E-01

Z-statistic 1.645 1.645 . 1.645 1.645 1.645 1.645 1.646
95% UCL on mean 6.72-02 1.8E+00 2.5E+00 5.5E-02 - 1.44E+00 1 .2E-01 1.39E+00

iax value 2.5E-01 U 1.0E+01 9.2E+00 U 1.52-01 U 4.07E+00 2.7-01 3.82E+00
Statistical value 6.7E-02 U 1.8E+00 2.5E+00 U 5.52-02 U 1.44E+00 1.2E-01 1.39E+00

Background NA NA NA NA 1.1 0.11 1.1
Statistical value above background 6.7E-02 U 1.8E+00 | 2.5E+00 U 5.52-02 U 3.39-01 - 6.62-03 I | _ 2.942&01
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I an ag n s on a ooprn ampe a Uraniu
Sampling Sample Sample Arsenic Barium Cadmium Chromium Lead Selenium Siver Tin U__um

Area Number Date mg/kg. 01 POL, mg/kg 0 VOL mg/kg QO POL mg /kg 0 POL mg/kg 10 POL jmgkg. Q POL nig/kgfQ POL mg/kg 0 PCIL .M /kg 0 PaL
6 JISDGI 9/6/08 2.9E+00 U 2.9E+00 .94E+01 5.73E+01 1.4E+00 U 14E+00 61E+00 2.9+00 3.4E+00 86-01 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.84E+01 U 2.86E+01 9.892-01 1.02-02
B6 J13D61 9/6/06 2.9E+00 U 2.9E+00 5.2E+01 5.72E+01 1.4E+00 U 1.4E+00 5.E+00 2.9E+00 3.4E+00 _ 862-01 14E+00 U 1.4E+00 2.8E+00 U 2.82+00 2.84+01 U 2.842+01 1.32E+00 1.0E-02
87 3D64 9/6/06 2.9i100 U 2.9E+00 6.E42±01 5.72E+01 1.4E+00 IU1.4E+00 4.OE+)0 2.9E+00 72+00 _ 8.GE-ol 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.86E+01 U 2.84E+01 1.2E+00 1.0-02
C8 J13D64 9/6/06 2.8E+00 U 2.8E+00 5.94E+01 -5.602+01 1.4E+00 U 1.4E+00 4.9E+00 E2.900 2.8E+00 Ii.-01 1.42+00 U 1.4E+00 2.aE+00 U 2.9E+00 2.86E+01 U 2.862+01 12+00 1.OE-02

090 JISDGS 9/6/06 2.8E+00 U 2.8E+00 6.53E+01 5.66E+01 1.4E+00~ Ul 1.4E+00 6.82+00 _ 2.8E+00 3.42+00 8.5E-01 1.4E+00 U 1-.4E+00 2.SE+00 U~ 2.8E+00 2.84E+01 U |2.84E+01 2.62E+00 1,0E-02
01 J13D67 9/6/06 32+00 U 2.82+00 6.02E+01 .68E+01 1.4E+00 U 1AE+00 5.8E+00 2.8E+00 .40+0 8.5-01 1.4+00 U 14+00 2.8E+00 U 2+00 2.84E+01 U 2.842+01 132E+00 1.0E-02

01 J13DO7 9/6/06 2.8E+00 U 2.8E+00 6.6E+01 _5.64E+'01 1.42+00 U 1.4E+00 6.92+00 2.82+00 4.0E+00 8.5E.-01 1.4E+00 U 1.4E+i00 2.8E+00 U *.BE+00 2.84E+01 U 2.84E+01 1.40E+00 1.0E-02
02 .J13D68 9/6/06 2.8200 2.8E+00 82E+01 _5.64E+01 1.4E+00 [U 1.4E±00 6.0E+00 2.8E+00 4.12+00 8.6E-01 1.42+00 U 1.4E+00 2.8E+00 U 2.8E+00 2.84E+011 U 2.84E+01 l.4SE+-00 __1.0E-02
D4 J13D79 9/6/08 3.4E+00 6 E2.800 8.21E+01 5.72E+01 1.4E+00 U 1.4E+00 7.82+0 2.9E+00 3.7E+00 8.6E-01 1.4E+00 U 1.4E+00 2.92+00 U .9E+00 2.86E+01 U 2.83E+01 2.43E+00 1.0E-02
14 d13070 9/6/06 2.9E+00 U 2.9E+00 6.92E+01 - 5.71E+01 1.4E+00 U 1.4E+00 6.19E+00 2.9E+00 3E+00 8.6E-01 1.4E+00 U 1.4E+00 2.9E+00 U 2.92+00 2.86E+01 U 2.86E+01 .12E+00 1.02-02

D5 J13D72 9/6/06 2.1E+00 U2..9E+00 6.922+01 _5.742E+01 1.4E+00 U 1.4E+O 5.4E+00 _2.9E+00 5.1+00 8.6E2-01 1.4E+00 U 1.4E+00 *2.92±00 U 2.9E+00 2.872+01 .U 2.87E+01 1.12E+01 1.0202

Al J13073 9/6/06 2.8E+00 U 2.8E+00 6568E+01 5.66E+01 1.4E+00, U 1.4E+00 5.9E+00 2.8E+00 3.3E+00 8.5-01 1.4E+00 U 1.4E+00 2.8E+00 U 2.8E+00 2.83E+01 U 2.83E+01 1.082+00 1.0E-02
As JI13D75 9/6/06 2.8E+00 Ul 2.82+00 6.782+01 _ 5.66E+01 1.4E+00 [U 1.42+00 6.52+00 _2.8E+00 4.0E+00 8.62-01 1.4E+00 U 1.42+00 2.82+00 U 2.82+00 2.83E+01 U 2.832+01 1.04E+00 .. 1.0E-02
At J13D62 9/6/06 3.0E+00 |2.9E+00 6.28E+01 5.73E+01 1.4E+00 U 1.4E+00 5.9E+00 2.E9+00 3.6E+00 8.62-01 1.42+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.86E+01 U 2.86E+01 1.20E+00 1.0E-02
A2 l3D74 9/6/06 2.92+00 U 2.9E+00 5.752E+01 U 5.75E+01 1.4E+00 U 1.4E+00 5.4E+00 2.9E+00 3.0E+00 8E-0 1.4E+00 U 1.4E+00 2,92+00 U 2.9E+00 2.88E+01 U 2.84E+01 1.27E+00 1.02-02

ate of JD3D59 9/6/06 3.0E+00 2.9E+00 5.74E+01 U 5.74E+01 1.4E+00 U 1.4E+00 6.8E+00 2.9E+00 3.5E+00 8.6E-01 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.87E+01 U 2.87+01 1.12E+00 1.0E-02

Statistical Comnputation Input Data _____________ ________________________

Sampling Sample Sample Arsenic* - Barium Cadmium Chromium Lead Selenium Silver Tin Uranium
Area Number Date mg/kg ___ mg/kg mng/kg _. mg/kg ____ mg/ku -____ gJ m /gm/kg . m/k mg

B5 J13D61 9/6/06 1.5E+00 2.8E+00 7.19E+01 7.001 6.1E+00 _ 3.6E+00 7.0E-01 1.5E+00.- 1.4E+01 9.89 0-01
B6 J413 60 9/6/06 1.4 +00 005.94E 01 7.0E-01 5.9E+00 2.SE___ 3.4E+00 E 7.0-01 .4E+00 142,E+00 1.42 .+01 3.21E+00
B7 J1ID63 - 9/6/06 1.6E+00 ___ 6.24E+01 ______7.0E-01 __ 5.0E+00 ____ 3.7E+00 7.0E-01 _____ 1.5E+00 ___ 1.43E+01 ___ 1.32E+00 ___

B8 J13D64 9/6/06 152±00 _ ___ .91E+01 7.0E-01 .4.6E+00 ____ 2.8E400 ___ 7.0E-01 1..5E+oo 1.43E+01 1.42E+00

C9 I13D66 9/6/06 1.4E+00 _ ___ 6.64E+01 7.0&-01 _6.8E+00 -____ 352+500 7,0&-01 1.4E+00 1.42E+01 2._____ 68E+00
0 10 J .13D66 9/6/06 302±00 ___ 6.03E+01 7.0E-01 ___ 5.8E+00 ____ .3.4E+00 ___ 7.02-01 __1.4E+00 1.42E+01 _____ 3.62E+00 _

C J13D67 9/6/06 1.42+00 662E+01 7.tF-1 6.9E+00 . 4.0E+00 - 7.0E-01 1.42E+00 U .9E+00 1.42E+01 U 2.86E+01 1.40E+00 I ______

C2 JiSDOB 9/6/06 2.8E+00 ___ 6.86E+01 7.02-01 _ ___ 6.0E+00 ____ 4.12+00 7.0E-01 ___ 1.4E+00 ______1.42E+01 1.52E+001
D3 J113D69 9/6/06 3.4E+00 ___ 8.21E+01 7.OE&01 ___ 7.8E+00 __4.7E+00 . 7.02-01 1.4E+00 ___ 1.42E+01 ______1.43E+00

D4 J13070 _9/8/06 1.5E+00 ___ 6.09E+01 _ ___ 7.02-01 ___ 6.1E+00 ___ _3.6E+00 |7.02-01 _. 1.5E+00 ______1.43E+01 __2.03E+00 __

D5 .-J13D71 9/6/06 3.1E+00 6.922E+01 7.0E-01 U _1.E0 5.9E+00 E .1E+00 ______6 7.0&-01 U I 1.5E+00 1.44E+01 U 1.12E+01 1._____
D6 . 11 3D72 9/6/06 .. 5E+00 U- _____ 7.37E+01 7.0E-01 5.4E+00 U 4.0E+00 _ _______ 7.0-01 _______ 1.5E+00 U 1.43E+01 1.26E+00
Al .113D73 9/6/06 1.4E+00 U5.68E+01 7.00 1 5.9E+00 7.0E+01 7.5E&n 1 .4E+00 1.42 _ _ 1.42-8E+.42E+01 E+01 1.08E+00
As -3D75 9/6/06 1.4E+00 U _2.E_005.78E+01 7.0&-01 .E0 6.5E+00 4.0E.4E+00 7.0E-01 1.4E+00 U 2.8E+00 1.42E+01 1.04E+00
A4 J113D62 9/6/06 3.02+00 6.28E+01 5.73E+01 70E01 U 1.4E+00 5.9E+00 2,9E+00 3.6E+00 7.02- 01 1.5E+00 0 1.432 E+01 1.20E+00
A2 J13D74/J13D5 9/6/06 2.2E+00 2.87E+01 7.02-01 6.1E+00 I3.3+00 7.0201 1.5E+00 1.44E+01 1.20E+00

1 61 - 618-3 d 618 t



CVP-2006-00010
Rev. 0

Washinoton Closure Hanford CALCULATION SHEET

Originator K. A. Anselm CA Date 11/01/06
Project 300 Area Field Remediation Job No.1465

Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,
and 618-2. 618-3, 618-8 Stagina Pile and Decon Pad Footorint

Cale. No. 060OX-CA-V0060
Checked J. M. Capron a

Rev. No. 0
Date 11/01/06

Sheet No. 16 of 21

1 SI- RI- n I- Stan~n llnflann otFnnnita ii~o lnnmoln

Arsenic Barium Cadmium Chromium Lead Selenium -Silver Tin Uranium

>50% of data are below Large data set (n10), >50% of data are below Large data set (n>10), Large data set (nz10), >50% of data are below >50% of data are below >50% of data are below Logoraa an nRmal
95% disrbution rejectel a e z detection. Default to use MTCAStat lognormal use MTCAStat detection. Default to detection. Default to max detection. Default to max distribution rejected, use

max value. statistic. max value. distribution. lognormal distribution. max value. value. value. z-statistic.

N1 16 16 16 16 16 16 1 1
% <Detection limit 63% 6% 100% 0% 0% 100% 100% 100% 0%

mean 2.OE+00 6.28E+01 7.0-01 6.OE+00 3.8E+00 -7.OE-01 1.4E+00 1.42E+01 2.29E+00
st. dev. 7.8E-01 1.13E+01 1.1E-16 7.6E-01 5.6E-01 _ _ -E1.1 .16 2.6E-02 7.76E-02 2.51E+00

Z-statlstic 1,645 1 .645 1 ,645 1.645 1.645 1.645 1.645 - 1.645 3 1.645$
95% UCL on mean NA 6.-75E+01 _____ NA ____ 6.4E+00 _4.OE+00 NA __NA__ NA___ 3.32E__ ___00

maxvaue .4±0 ___ 6. 21 -+0 1 _____ AE+00 U 7.8E+00 5.1___ 5E+0-0 -___ 14E+00 U ___ .9+00 U .88__ ____1_ _____ _1_

Statistical value 34E+00 6.75E+01 1.4E+00 U 6.4E+00 4.O+00 1.4+00 U . 2.9E+00 U 2.88E+01 U 3.32E+00
Most Stringent Cleanup Limit for Direct 1,600 Direct Direct Direct Direct Direct 400 Direct 48,000 Direct ect

nonradlonuclide and RAG type 20 Exposure 1,DExposure 13.9 Exposure 120,000 Exposure 353 EExposure Exposure
WAC 173-340 3-PART Test

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

Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NA NO
EXCESS RISK EVALUATION:

WAC 173-340 Noncarcinogenic Cleanup: NA NA NA NA NA NA NA NA 81
Hazard quotient for each nonradionuclide: NA NA NA NA NA NA NA NA 4,1E-02

WAC 173-340 Carcinogenic Cleanup: NA NA NA NA NA NA NA NA NA
Risk for each carcinogenic nonradionuclide: NA NA NA NA NA NA NA NA NA

WAC 173340 3-Part-Test Beecause al cromium Because all lead values Because selenum was Because silver was not Because tin was notWola ce 173E4 3vParuTes Becus allo arsenic Becus alld barium valuese Becausem cadiu wasus values are belowusinwso
Compliance? . YES values are below are below background not detected In any background (18.5 are below background not detected in any detected In any sample, detected in any sample, The data set meets the 3-
Nonrad noncareinogenic background (6.5 mg/kg), (132 mg/kg), the 3-part sample, the 3-part test kg 3pad test (10.2 mg/kg), the 3-part sample, the 3-part test the 3-part test and excess the 3-pat test and excess part test in comparison to

index sum: 4.1 E-02 the 3-part test and test and excess risk and excess risk and txe rt test and excess risk and excess risk rhs a*at es are trs cauties are a test ingant
excess risk calculations calculations are not calculations are not and excess r calculations are not calculations are not risk calculations are not risk calculations are not the most stringent RAG.

NIonrad carcinogenic risk: NA are not required. required. required. rqu.ired arenot required. required. required.required.

D-19



Originator K. A. Anselm }Cti Date 11/01/06
Project 300 Area Field Remediatlon Job No. 4656
Subject Cleanup Verification 95% UOL Calculations for 618-2 Shallow Zone/Deep ZoneOverburden,

and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Footprint

Ecology Software (MTCAStat) Results for 618-2,618-3, and 618-8 Staina Pile/Decon Pad Footorint
Barium 95% UCL Calculation

Number of samples
Uncensored

Censored
Detection limit or PQL
Method detection limit

TOTAL

16

16

Uncensored values
Mean

Lognormal mean
Std. devn.

Median
Min.

-- Max,

62.6
63.2
11.3
62.6
28.7
82.1

Lognormal distribution? Normal distributlon?
r-squared is: 0.671 r-squared is: 0.810
Recommendations:

Reject BOTH lognormal and normal distributions.
See Statistics Guidance.

DATA
7.19E+I-O
5,94E+01
6.24E+01
5.91 E+01
6.54E+01
6.03E+01
6.62E+01
6.86E+01
8.21 E+01
6.09E+01
6.92E+01
7.37E+01
5.68E+01
5.78E+01
6.28E+01

2.87E+01

DATA
3.6E+00
3.4E+00
3.7E+00
2.6E+00
3.5E+00
3.4E+00
4.0E+002
4.1E+00
4.7E+00
3.6E+00
5.1 E+00
4.0E+00
3.3E+00
4.0E+00
3.6E+00

3.3E+00

ID
J13D61
J13060
J13D63
J11D64
J11D65
J13066
JI3D67
J13D68
J13D69
J13D70
J13D71
J13D72
J13D73
J13D75
J13D62
JlSD74/
J13D59

ID
J13161
J13D60
113063
113164

J13D65
J11366
J13D67
J13D68
J13D69
J13D70
J13D71
J13D72
J13D73
J13D75
J13D62
J113074/
J13D59

16

16

Uncensored values
Mean.

Lognormal mean
Std. devn.

Median
Min.
Max.

3.8
3.8

0.56
3.6
2.8
5.1

Normal distribution?
r-squared Is: 0.9

4.0

DATA
6.1E+00
5.9E+00
5.0E+00
4.5E+00
6.8E+00
5.82+00
6.9E2+00
6.0E+00
7.82+00
6.E+00
6.9E+00
5.4E+00
5.9E+00
6.5E+00
5.9E+00

6.1E+00

DATA
9.89E-01
3.21E+00
1.32E+00
1.42E+00
2.68E+00
3.62E+00
1.40E+00
1.55E+00
1.43E+00
2.03E+00
1.12E+01
1.26E+00
1.08E+00
1.04E+00
1.20E+00

1.20E+00

Cale. No. 060OX-CA-V0060
Checked O. nM C Ai

ID

J13D61
J13D60
J13D63

J13D64
J13D65

J13D66

J13D67
J13D68
J13DB9
J13D70
J13D71
J18D72
J13D73
J13D75
J13D62
J11D74/
J 13D59

ID
J13D61
J13D60

J13D63
J13D64

Jl3D65

J13D66

J13D67
J13D68
J13D69
J13D70
J13D71
J13D72
JISD73
J11D75
J18D62

J13D74/
J13D59

Rev, No. 0
Date 11/01/06

Sheet No. 17 of 21

Chromium 95% UCL Calculation

Number of samples
Uncensored

Censored
Detection limitor POL
Method detection limit

TOTAL

Lognormal distribution?
r-squared is: 0.92
Recommendations:

Use lognormal distribution.

UCL (Land's method) is:

Uncensored values
16 Mean

Lognormal mean
Bid. devn.

Median
16 Min.

Max.

6.0
6.0

0.76
6.0
4.5
7.8

Normal distribution?
r-squared is: 0.92

6.4

Uranium 95% UCL Calculation

Number of samples
Uncensored

Censored
Detection limit or POL
Method detection limit

TOTAL

Lognormal distribution?
r.squared is: 0.773
Recommendations:

Uncensored values
16 - Mean

Lognormal mean
Std. devn.

Median
16 MIn.

Max,

2.29
2.15
2.51
1.41

.0.989
11.2

Normal distribution?
r-squared is: 0.492

Reject BOTH lognormal and normal distributions.
See Statistics Guidance.

Lead 95% UCL Calculation

Numberofsamples
Uncensored

Censored
Detection limit or POL
Method detection limit

TOTAL

Lognormal distribution?
r-squared Is: 0.9
Recommendations;

Use lognormal distribution.

UCL (Land's method) Is:

0

36
37
38
39

0 r

0
0

Washiqg Closuro Hanfqrd CALCULATION SHEET
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CVP-2006-00010
Rev. 0

Washinaton Closure Hanford CALCULATION SHEET

Originator K. A. Anselm Date 11/20/06
Project 300 Area Field Remediation Job No. 14655
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,

and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Footprint

Calc. No. 0600X-CA-V0060
Checked W.S. Thornpson

Rev. No. 1
Date //diV b

Sheet No. 18 of 21

Split-Duplicate Analysis
1 61- Shlo oe aneRsls

Sampling Americium-241 Cesiuni-137 Cobalt 60 Europium152 Europlum-164 Europlum-iS Nitkel-63 Tritium
_ Area_ _ SampleNumber pCilg A _ MDA PCMDA pCi/g I A__/MDA pDA/ __p MDA I CI MDA I pQi/c 101 MDA _ pC/g lIA MDA
Dl A2 J13DJ- 5 6E02 ijU1.E-02 1.9202 17E02 U 17202 3E2-022 4.3 2 5202 U 5.3E-02 6.12-02 U 3.11E02 19,4E-01 U 3.9E+00 .31E-01 U 2.8E+00

AtfJ1 J130J7 5.6E-02 U .1E-01 4.0E2-02 1 2 1 E-02 U 4.7E-02 4-02 U 42E02 .02 U 5.1E-02 3.8E-02 U 3.1-02 -101E+00 U 3.6E+00 1.31E-01 U 24E00
SplitofJ13DJ7 J13DK2 3.372-01 2.52E-02 5.00E-02 1.57E-02 8.05E-03 U 1.84E-02 -8.08E-03 U 3.70E-02 I-1.63E-02 U 5.89E-02 3.61E-02 U 406E-02 5.95E+00 U 6.18E+00 8.82E-03 U 389E-02

A nalysis: TO L 1 0.1 0.05 0.1 0.1 0.1 1 130 400

Both> PQL or MDA? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
Duplicate Analysis Both > SxTDL7? __________ No-Stop (acceptable) ___________________________________________ __________

Both>5 POL? No-Stop (acceptable) Yes (continue) No.-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) -No-Stop (acceptable) -No-Stop (acceptable) __No-btop (acceptable)
Split Analysis Both> 5xTDL? No-Stop (acceptable)

RPD - -

18 618-2 Shallow Zone Sample Results (cont.
19 SamplIng
20 Area Sample Number
21 A2 J1SDJ7
22 DuplicateofJ130J7 J13DJ8
23 SplitofJ13DJ7 J13DK2
24
25 Sample Analysis:
26
27
28
29
30
31
32
33
34

Plutonium-238
pCi/Q 1 01. MDA Plutonium-239/240pCi/q o MDA

5.9E-02 U 4.5E-01 8.24E-0
6.8E-02 U 2.6E-01 I 7.18E-01
1.57E-02 U 2.92E-02 11.73E+00

Plutonium-241
I pCi/c aOL MDA

Strontium-90
pCi/a 1Q MDA

4.5E-01 1.42E+01 UI 2.0E+01 -1.4E-02 U 2.2E-01 1.71E+00
2.6E-01 9.65E+00 Ul1.8+01 -24E-02 U 2.5E-01 1.832+00

2.92E-02 6.60E-01 U 9.79E-01 9,712-03 U 1.26E-01 5.02E+00 I

Uranium-233/23 4 Uranium-235
pCi/g I Q I MDA pCi/gjI MbA

1.7E-01 2.14E-01
- 2.3E01 1.11E-01 U

3.84E-02 1.15E-01

Uranium-238
DCi/I Q1I MDA

2.1E-01 1.77E+00 1.7E-01

2BE-01 1.89E+00 2.3E-01
3.23E-02 4.98E+00 2.61E-02

35 618-2 Shallow Zone Sample Results (cont.):
36 Sampling
37 Area Sample Number
38 A2
39 JDuplicate of J13DJ7
40 Split of J13DJ7
41
42 Samnle Analsis:
43l
44
45
46
47
48
49

J13DJ7

___________________________________ __________________________________ ______________________________________________________________________ -r---------------. .
Arsenic

mna /k I| P0L

1.3E+00

Barium
mnlklt Q oh

1.1E+00 7.91 E+01
J13DJB 1.7E+00 I 1 11E+00 16.98E+01 I
J13DK2 1.-E+00 I 2 -l 01 7.98E+01 I

Cadmium

6E-02 I 9E02 I U 9E-02 I 4.5E+00

Chromium Lead Selenium I Tin Uranium
I mgfka 1 POLl mg/kg 01 POL I

I.E+0 | 2E+00 E &03
1 1.0E1+00 J 3.35E+00 E0

I 2.08E-02 I

-I

2.0G-01 I 3.4E+00 I
6E-02 9E-02 U IGE-02 4.6E+00 | 2.0E-01 I 3.5E+00

I 5.OE-01 I 1 AE-01 I U I 1.4E-01 I 5.5E+00 I T ,6E-01 2.6E+00 f

I .4E-01 7AE-01 I U I 7.4E- 1 2.1 +
3.4E-01 I 7.4E-01 I U I 7,4E-01I 2.2E+00

1 1;5E-01 1 5.5E-01 I

p s: y
TDL 1in - 9 0 5 10 10

1--0- 2E-00 1 2.8E+00 j 1.25E+01

10_ .
Both > PQL or MDA? Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable Yes (continue) Yes (continue)

Duplicate Analysis Both > xTL? ) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop acceptable) No-Stop (acceptable)

RPD I 1

Split Analysis
Both > POL?

Both > 5xTDL?
Yes (continue)

No-Stop (acceptable)
Yes (continue)

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

No-Stop (acceptable)
Yes (continue)

No-Stop (acceptable)
No-Stop (acceptable) No-Stop (acceptable) J es toontlnue)

- No-Stop acceptable)

D-22

3
4
5
6
7

9

10
11
12
13
14
15
16
17

TDL 1 15 1 1 1 .
Both > PQL or MDA? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue)

Duplicate Analysis Both > 5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Sto (acceptable)
RPD

Both > PQL? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue)
Split Analysis Both> 5xTDL? No-Stop (acceptable)- No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

RPD

PL mn/kr 10 P0L | mnhr /k o Pot nlno pt ck 0 POL

_ _RPD

gcft I I gO gQ mgk 10 PO _ gk1 Q

I

1
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Rev. 0

Washinaton Closure Hanford CALCULATION SHEET

Originator K. A. Anselm pttM- Date 11/20/06
Project 300 Area Field Remediation Job No. 14655

Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,
and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Footprint

Cala. No. 0600X-CA-V0060 -
Checked W.S. Thompson %AA

Rev. No. I
Date I II.&0T,

Sheet No. 19 of 21

Split-Duplicate Analysis
1 818-2 Dean Zone Sample Results:

Sampling Americium-241 Cesium-137 Cobalt-BO Europium-152 Europium-154 Euro pum-155 Nickel-63 Tritium
I Area Sample Number pCi 0 MDA CI/ MDA Q MDA pCii 0 MDA pCi/g 101 MDA pCig 10 MDA pCi/g IQ MDA pCi/g I0 MDA
A2 J13DJO 7.94E+00 6.7E-02 12E01 4.6E-02 37E,02 IU I3.7-02 9.9E-02 U 9.9E-02 1.22-C U 1 ,2E-01 9.6E-02 U 9.6E-02 -4.97E-01I U 3.6E+00 4.54-01 U 52+00

Duplicate of J13DJO J13DJ1 82E+00 4.7E-02 4.6E-02 02d U 32E-02 9.2E-02 U 9.2E-02 1.1E-01' U 1.1E- 01 8.9E-02 U 8.9E-02 8.68-01 U 3,6E+00 580E-01 U 2.4E+00
i02Split of JiDJO J13DK3 E 2.7E-0 180E-02 I 4.98E-0 88E-02 -1.00E-02I U L4.12E-02 -2.80E-02 U 5.74E-02 4.37E-02 U 5.46E-02 4.44E00 U 6.05E+00 7.13E-02 I 3.80E-02

3 Sample Analysis:

9 TDL
10 Both > PQL or MDA
11 Duplicate Analysis Both > 5xTDL?
12 _______RPD.

I3 BothR> PL?
14 Split Analysis Both > 5xTDL?
15 RPD
16
17
18 618-2 Deep Zone Sample Results (cont.):

Yes (continue)
Yes (onlo RPD)

15%
Yes (continue)
Yes (calc RPD)

77%

0.1
Yes (contlnue)

No-Stop (acceptable)

Yes (continue)
No-Stop (acceptable)

0.05
No-Stop (acceptable)

No-Stop (acceptable)

0.1
No-Stop (acceptable)

No-Stop (acceptable)

0.1 0.1

No-Stop (acceptable) I No-Stop (acceptable)

No-Stoo (acceotable)

I

No-Stop (acceptable)

30
No-Stop (acceptable)

No-Stop (acceptable)

Sampling Plutonium-238 Plutonium-2391240 Plutonium-241 Strontium-90 Uranlum-233/234 Uranium-235 Uranium-238
Area SampleNumber pC/ 0. MDA Co MDA C 0 MDA pCi. MDA C/ MDA pCi/ . MDA pil 0 MDA

. A2 J13DJ0 4.17E-01 U 5.3E-01 5.16E+01 53E0 2972+0 29E+0 116E+01 2.E0 46E+01 29E01 7.76E-0l 2.8E0 48201 2.9E-01
Duplicate of J13DJO J13DJ1 4.15E-01 U 4.5E-01 4.55E+01 4520 9692+00 U 222E+0 9.39E00 2.001 .2820 3.001 7.61-01 2.5201 .25201 2.6E-01

- ff-Sp[it of J13DJO JISDK3 1322±00 2..-29220 E0 5 I 660 14201 122 4 1 340 0+0 2822250911-02

Sample Analysis:
TOIL 1 1 15 1 1 1 1

Both > PQL or MDA? No-Stop (acceptable) Yes (continue No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Analysis Both > 5xTDL? Yes (calc RPD) Yes (cale RPD) Yes (cale RPD) No-Stop (acceptable) Yes (oate RPD)

RPD - 13% 21% 13% 17%
Both > PQL? No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)

Split Analysis Both > 5xTDL? Yes (cale RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD)
RPD . 57% 23% 67% 66%

400

No-Stop (acceptable)

No-Stop (acceptable)

34
35 618-2 Deep Zone Sample Results (cont.): Uranium
36 Sampling Arsenic Barium Cadmium Chromium Lead Selenium Tinaum
37 Area SampleNumber mg/kg Q POL mg/k PI POL i %IE Q L m7IQI mk mg/kg 01 PL I mg/kg 1Q1 PL rn/kgI0Q P0L
38 a J13DJi lE+00 U 11E+00 73E+01 602 902 U 9E-02 2.7+00 301 ME .- 01 U 7.6E-01I 2.5E+00 1.0 +00 3.7E+01 7.2E-02
39 A J j JiDJO i.1E+00tU1.1E+00 635E+01 lE-02 9E02 U 9E-02 4.EJ00 20E+0 I.200 3.5E-01 7 6201 U 7.6-01 2.5E+00 1.E+00 3.7E+01 7.2E-02
40 Split of J13DJO J13DK3 1.8E+00 2.8E-0 852+02 5 E-l1 42-01 U 1.E-01 54E+00 36E0 S.E+00 1.5E-01 39E01 t.E-01 8.7E+00 2.9E+00 8.98E+01 2.04E-02
41
42 Sample Analysis:

TDL 10 20 0.5 1 10 10 10 1
Both > POL or MDA? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue)

Duplicate Analysis Both > 5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (cale RPD)
RPD 4%.

Both > POL? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue) Yes.(continue) No-Stop (acceptable) Yes (continue) Yes (continue)
Split Analysis Both > SxTDL? No-Stop (acceptable_ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD)

RPD 86%
50 Note: The significance of the RPD values, including values greater than 30%, is addressed in the data quality assessment section of the CVP.
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Rev. 0

Washinaton Closure Hanford CALCULATION SHEET

Originator K. A. Ansem i - Date 11/20/06
Project 300 Area-Field Remediation Job No. 14655
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,

and 618-2, 618-3, 618-8 Stagqln Pile and Decon Pad Footprint

Calc. No. 0600X-CA-V0060.
Checked S. Thorson

Rev. No. 1
Date 21

Sheet No. 20 6f 21

Split-Duplicate Analysis
1 618-2 Overburden Sample Results:

Sampling Americium-241 Cesium-137 Cobalt-60 Europium-152 I Europlum-164 Europium-155 Nickel-63 Tritium
Area Sample Number PCr/ aQ MDA O M DA CL ADA MDA I p Q iMDA A pCi 0 MDA
A2 J1DDHO 2.0E-02[AU6.5-O2 4_2E021UL42202 2 UI382 02 2 9.302 [ 2&9U ?1.2E-01 I 8.4-02 U 8.4-02 -7 17E01 U 3.7E+00 I 3.4901 U 2.6z+00

DuplicateofJl3DHO J13DH1 -6, 03ffU[7.0-02 4. 28E-02E- U - .2 16E-01 4U4 1.6E-01 1.1E-OU1.1-0 .5E+ U 4.0E+00 0562E1 I U 5.E+62
SplitofJ3DHO 1EDH4 ;.E7-0 203E-02 I- 1.50E02 U 1 65E02 .E-02U328E02 2.36E-02 U I537E-02 1 22 U 4.05E-02 1.82E+00IUI5.96E+00 I3.3L02 U 415& 2

Sample Analysis:
TDL 1 0.1 0.05 0.1 01 0.1 30 400

Both > PQL or MDA? No-Stop (acceptable)_ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Slop (acceptable) No-Stop (acceptable)
Duplicate Analysis Both > 5xTDL? -

RPD
Both > PQL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptabe) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

Split Analysis Both > 5xTDL? _(acceptable)
RPD

16
17
18 618-2 Overburden Sample Results (cont.):

2Dupicate of JiSOHO
23[ Split of J13DH0
24
25 Sample Analysis:

J13DH1
J13DH4 17 -1.3203 U 3.16-02 3.28E-01 U 1.5E+00 898-02 U 1.20E-01 1.02E+00

1-01 0 U 2.5201 5.91201 2.1E-01
3.74E-02 1 297E-02 1 2.43&02 7.67E-01 2.43&02

26
27
28
29
30
31
32
33

TDL 1 1 15 1 1 1 1
Both > PQL or MDA? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes continue)

Duplicate Analysis Both > 5xTDL? - No-Stop (acceptable) No-Stop (acceptable)
RPD

Both > POL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue)
Split Analysis Both > 5xTDL? No-Stop (acceptable)

RPD

34
35 6 1 8-2 O ve rb u rd e n S a m p le R es u lts (c o n t.): C hro miu m L ead S ele niumT!_._nU ra niu
36 Sampling Arsenic Barium Cadmium Chromium Lead Selenium Tin Uranium
37 Area Sample Number rn/k. 0 PQ L m/g IQ 1 PQL - mg/kg 101 POL I mg/kg IQI POL mq/kg 0 POL m/kg 0 1 PQL mg/kg 10 1 PQL j mg/kg I I POL 1
38 A2 J13DIH0 1.E+00 1.12+00 6.22E+01 6E-02 9E-02 U 9E-02 5.3E+00 2.0201 3.5E+00 35E01 76&01J4 U76E01 1.0E+00 U 1.02+00 9.72-01 7&03
39 Duplicate of J13DHO J13DHI 1.2+E+0 6.35E+01 6E-02 9E-02 U 9E-02 6.6E+00 2.0&01 4.32+00 35201 7.5-01 U .sE01 2.ZE+00 1.0E+00 8.91201 7&03
40 SplitofJ13DHO J13DH4. 8.41 E+01 E-5.&01 1.4E-01 U 1.4-01 7.02+00 3.62-01 3.209j91501 .50 17&-0l1 2.82E+00 U 2.82+00 2.69E+00 2.IOE-02
41
42 Sample Analysis:

TDL 10 20 0.5 1 10 10 10 1
Both > POL or MDA? Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue)

Duplicate Analysis Both > 5xTDL? No-Stop (acceptable) No-Stop (acceptable) Yes (cal RPD) No-Stop (acceptable) No-Stop (acceptable)
RPD - 22% -

Both > PQL? Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue)
Split Analysis Both > 5xTDL? No-Stop (acceptable) No-top (acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable)

_ RPD -. 28%
50 Note: The significance of the RPD values, including values greater than 30%, is addressed in the data quality assessment section of the CVP.
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10
11
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14
15

19
20
21

Sampling Plutonium-238 Plutonium-2391240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 I Uranium-238
Area Sample Number Cilg A p~/ 0 MDA / pI -MDA I0 pCI/q U. DA pE/q OT MD pCI/g 0 MDA
A2 J1DH 1.26E-01 IU 4.E-01 0 UI 4.8E01 4.63E+00 U 2.4E+01 I-1.2E02 IU 25E-01 6.44E-01 2.1-01 97E02 IU 2.501 5.10C0 00 M 1

43
44
45
46
47
48
49



CVP-2006-00010
Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator K. A. Anselm i(- Date 11/16/06
Project 300 Area Field Remediation Job No. 14655
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden,

and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Footprint

Calc. No. 0600X-CA-VO060
Checked J. M. Capron G .

Rev. No. 1
Date 11/16/06

Sheet No. 21 of 21

Split-Duplicate Analysis
1 6182 618-3, and 618-8 Staging Pile/Decon Pad Sample.Results:

Sampling Americium-241 Cesium-137 Cobalt-60 Europium-102 Europium-154 Europium-1 5 Nickela63 Tritium
Area Sample Number IpC/g10MDA Cit 0 M MDA MA_ pCIg 0 MDA pCi/g10 MDA Cil1 01 MDA i lq 01 MDA
A2 J13D74 -1.5E02 UI 5.5E-02 3 E-02 U 3.1E-02 02 02 U 7.7-02 8.2E-02 U 8.2E-02 6.6E-02 U 6.6E-02 5.03E-01 U 3.7E+00 1.18E+00 UJ 2.4E+00

Duplicate of J13D74 JSO 2.2E-02 U I 6.9E-2E-04 26I2 U 4.6E.02 02 1.E-0 U 1E-E01 I.01 U 1.5E01 9.9&02 U. 9.9E-02 2.15E01 U 4.4E+00 I.11E+00 UJ 2.3E+00
Split of J13D74 J13D76 677E-03 U 4.06E-02 2.16&03 U 1.45E02 600 U I 1.55&02 303 U 324E-02 1.1602 U 5.1102 4.61-02 U 4.6402 4.56E+00 U 6.14+00 -7.58-04 U 367-02

7
A Sampie Analysis:

TDL 1 0.1 0.05 0.1 0.1 0.1 so 400

Both > PQL or MDA? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptablb) Ntable) acceptable) No-Stop (acceptable) No-Stop (acceptable)
Duplicate Analysis. Both > 5xTDL? -

RPD
Both > PQL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acce ptable) No-Stop (acceptable) No-Stop (acceptale) No-Stop (acceptable)_

Split Analysis Both> 5xTDL?
RPD

18 618-2, 618-3, and 618-8 Staging Pile/Decon Pad Sample Results (cont.):

Sample Number
A2 I J13D74

Duplicate of J1 3D74
Split of J13D74

I PCMtg IQF MDA 1Cia 101 WIDA I nCflq FWF MDA
6.2E-02 U 4.7E-01 0 U 47&-011 7.42E+00 U 2.7E+01

J13D59 0 UTi 4.8-Oil 0 1 U I 4.8E-01 1-4.44E+001 U I 2.4E+01

I 6CI/l QF MDA I pC/a 101 MDA
-2.3E-02 U 2.1E-01 7.45E-01
-1.05E-0 U 2.7-01 I 8,59E-01

I 0 I U I 6.462-02 I3.81E-2 32O -. 920 .5± .52-02U 12-0 1720

I pCi/g 101 MDA .pCig
1.9E-01 1 0 1 U I 2.3E-01 I8.45-01
222-01 3.5&02. U
2.95&-02 I7.87-02

T-OFiMOA7
1! 1.9E-01 I

2.7E-01 6.30E-01 -2.2201
3.65E-02 1.75E+00[ 3.65-02

34
35618-2,618-3, and 618-8 Staging Pile/Decon Pad Sample Results (cnt: _)--

36 Sampling Arsenic Barium Cadmium Chromium Lead Selenium Silver [ Tin Uranium
37 Area Sample Number m/kq PL m/kU Q POL a /k 0 PL m/k 0 PL mg/kg 101 POL I mg/kg 101 L mg/kg 10 L mg/kg 1 POL mg/kg 1 POL I
38 A2 J13D74 I2.9E+00jUf2 5+01 U 5.75E+01 1.4E±00 U 1.4E+00 5.4E+00 2.9E+00 3.0E+00 8.6E-01 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.88E+01 U 2.88E+01 1 .271=+-i 1.0-02
39 Duplicate of J13D74 __13D______ 3.0E+00T29E+I0O 5.74E+01 U 5.74E+01 1.4E+00 U 1.4E+,00 6.SE+00 j_2.9E+00 .8.5E+-00 , 8.6E-01 1.4E+00 U 1.4E+00 2.9E+00 U 2.9E+00 2.87E+i01l U 2.87E+01 1.12E+00 1.0&~02
40 pitofJl3D74 J1376 428E-01 7.27E+01 5.1E-01 14-01 U A401 9.4+00 I 3.6&n1 3.0E+00 1 1.E-1 9.5E-01 1.7E01 2.0&01 U 2.0-01 2.8E+00 U 2.8EI- 1.86E+00 2904&-02

41
42 Sample AnslVas

TDL 10 2O 0.5 1 10 10 0.2 10 1

Both> POL or MDA? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes continue
Du ct Aayss Both > 5xTDL? YN clcRD No-Stop (acceptable) N-tp(cetbe

RPD 23%/
Both > POL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (adceptable) No-Stop (acceptable) Yes (continue)

Split Analysis Both > 5xTDL? Yes (calc RPD) No-Stop (acceptable) -No-Stop (acceptable)
RPD 54% 1

50 Note: The significane of the RP' values, icuding values greaPer th is addressed in the data quality assessment secton of the uvr.
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2
3

6
6

9

10
11
12
13
14
15
16
17

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

J13076

I Plutonium-238 - Plutonium-239/40 u

Sample Analysis:
.TDIL 1 1 15 1 1 1 1

Both > PQL or MDA? NoStop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes continue
Duplicate Analysis Both > 5xTDL7 No-Stop (acceptabcleL No-$top acreptable)

RPD
Both > PQL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes (continue)

Split Analysis Both > 5xTDL? - No-Stop (acceptable) No-Stop (acce ptable)
RPD

43

44
45
46
47
49
49

I

I-Plutonfurm-241 I -tronti In-9o I Uranium-233/234 Uranium-235 I Uraniun-238Sampling
Area
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CALCULATION COVER SHEET

Project Title:
Area
Discipline
Subject
Computer Program

Job No.618-2 Burial Ground Sample Design
300 Area

14655

Environmental Engineering *Calc. No. 0300X-CA-V0077
618-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan
Excel Program No. Excel2003

The attached calculations have been generated to document compliance with established cleanup levels. These
calculations should be used in conjuction with other relevent documents in the administrative record.

Committed Calculation IX Preliminary 0 Superseded 0 Voided C

Rev. Sheet Numbers Originator Checker Reviewer Approval Date

Cover - 1 Sht tAk
Cale = 2 Shts G CA. entz R.B. Kerkow M.J Haass

1 Attach2 = I Slit _____ ,~O O '~I
Attach3 = 4 Shts

Total= 9 Shts

SUMMARY OF REVISIONS

WCH-DE-018 (9/01/2006)
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*Obtain Cal.. No. from R&DC and Fonn frm Inranet



CVP-2006-0001 0
Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator . ruz Date~ 1013112006 Calc. No. 0300X-CA-V0077 Rev; No. 0
Project 618-2 Burial Ground Sample Design Job No. 14655 Checked I!Date /t S f
Subject 618-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan Sheet No. lof2

Problem: Calculate and display required sampling nodes in concurrence with 300 Area
SAP DOEIRL-2001-48 Rev. I for verification and closure.

-. {Per Table 3-3 of DOEIRL-2001-48, the deep zone decision unit size is less than 100,000 fR2 and is therefore
divided into 4 decision subunits of approximate equal area for the placement of the sampling grid and the
selection of the four discrete random samples. The four discrete samples are then composited into a single
verification soil sample. This process would unacceptably result in a composite soil sample consisting of
individual discrete samples from more than a single trench. Because each of the three 618-2 trenches received
unique wastes, it was decided with acceptance from the EPA, that the subunits should not composite soil
samples across more than a single trench. In so doing, the grid spacing for sampling is different for each of the
trenches to accommodate maintaining a subunit within the boundaries of the appropriate trench.

Given: -SAP (DOE/RL-2001-4 Rev. 1) requirements
-Shallow Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3. Sht 1 o, CAD file 3X:081706A, 618-2 Burial Ground Shallow Zone Sampling Plan)

- -Deep Zone Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3, Sht 2of4, CAD file 3X081706B, 618-2 Burial Ground Deep Zone Sampling Plan) [

-Overburden Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3, Sht 3of4, CAD file 3X-081706C, 618-2 Burial Ground Overburden Sampling Plan) _

-Stockpile Sampling Area (Surface area of each zone determined from CAD program, I
Attachment 3, Sht 4of4, CAD file 3X081706D, 618-2 Burial Ground Stockpile Area Sampling Pan)

WA -Req.1rements.
i-Deveop a 16 node sampling grid for the sampling Brea I I

Shallow Zon -Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled
to collect clean up verification samples

-Develop a 16 node sampling grid for the sampling area
Overburden: -Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

to collect clean up verification samples

-Develop a 16 node sampling grid for the sampling area I I I
Deep Zone: -Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

to collect clean up verification samples
Determination of Shallow Zone Sampling Grid:

Shaliow Zone Sampling Grid Area determined from Table 3-2, SAP I
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

I I I_

Total Area: 3025.77 m2

Area of Decision Subunits (total area 1 subunit) 302577 m2

Decision Subunit divided into 4 Sampling Areas: varies m-

Sampling Areas divided into a 16 node grid (node numbers 1-16) varies m-

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
See Attachment 3, Sht Iof4, 618-2 Burial Ground Shallow Zone Sampling Plan,
for Sample Location Table _________
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Washington closure Hanford CALCULATION SHEET

Originator . Cruz Date 10131/2006 Caic. No. 0300X-CA-V0077 Rev. No. 0

Project 618-2 Burial Ground Sample Design Job No. 14655 CheckedDate /

Subject 618-2 Shallow, Deep Zone, OverburdenlStockpile Area Sampling Plan Sheet No. 2of2

I I I I I 1 _____ I______
2 Determination of Deep Zone Sampling Grid:
31
4 Deep Zone Sampling Grid Area determined from Table 3-2, SAP
sAttachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

7 Total Area: 1176.66 m2

a Area of Decision Subunits (total area I subunit) 1176.66 mr -

10 Decision Subunits divided into 4 Sampling Areas: varies m2

11|
12 Sampling Areas divided into a 16 node grid (node numbers 1-16): varies Jm2

14 Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
is See AttachmentS. Sht 2of4 618-2 Burial Ground Deep Zone Sampling Plan,
1s for Sample Location Table
17 1 1
1 Determination of Overburden Sampling Grid:
191 1
20 Overburden Sampling Grid Area determined from Table 3-2, SAP
21 Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)
22

23 Total Area: 1883.27 m2

24 Area of Decision Subunits (total area 1 subunit) 1883.27 m2

25 T

26 Decision Subunits divided into 4 Sampling Areas: 470.81 m
2

27 11 1

28 Sampling Areas divided into a 16 node grid (node numbers 1-16): 29.42 m2

30 Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
31 [See Attachment3, Sht 3of4, 618-2 Burial Ground Overburden Sampling Plan,
32 for Sample Locaton Table
33 1
34 Determination of Stockpile Area Sampling Grid:
35: [
36 Stockpile Area Sampling Grid Area determined from Table 3-2, SAP
37 Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

39 Total Area: 20709.59 M
2

40 Area of Decision Subunits (total area 4 subunits) 5177.40 n2

41

42 Decision Subunits divided into 4 Sampling Areas: 1294.35 m2

43 - 1 | |
4 sampling Areas divided into a 16 node grid (node numbers 1-16): 80.89 m2

45 .| |T
45 Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
47 See Attachment 3, Sht 4of4, 618-2 Burial Ground Stockpile Area Sampling Plan,
48 for Sample Location Table I|__
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Washington Closure Hanford

Originator . Cruz Date 10/31/20O6 Cale. No. 0300X-CA-V0077 Rev. No.0

Project 618-2 Burial Ground Sample Design Job No. 14655 Checked 4O- Date /6/S 0
Subject 618-2-Shallow, Deep Zone, Overburden/Stoekpile Area Sampling Plan Sheet NoIofi

1 ATTACHMENT 1
2

aSample Grid Point Lookup Table.

D-29

Sampln S 1i0 Sampling Samplinp Samplin, Sampling Sampling Sampling Sampling Sampling
DMftPlas Areal Ara2 ea Ares 4 Areas Areas Area 7 ea Areas Area 10

Verilication 3 6 1 4 5 1 3 3 4 16

Verificalion .4 7 11 3 15 15 5 13 10 10

Verification 16 3 2 7 7 10 11 4 3 14

Verification 10 15 4 12 1 13 4 - 16 4

NotSampling 2 14 5 9 13 12 8 2 14 8
NotSampling 13 10 9 13 2 16 1 12 5 3

NotSampling 6 1 10 8 14 4 16 5 8 6

NotSamplmg 1 9 13 1 10 5 12 1 1 15

NotSampling 9 12 7 5 6 2 6 7 15 9
NotSampling 15 . 16 - 15 14 16 6 2 15 11 1
NotSampling 8 13 8 10 12 11 13 14 2 12

NotSampling 5 2 3 11 4 3 9 10 7 11

NotSampling 7 11 14 15 11 14 14 63 13 2

NotSampling 11 4 6 2 9 7 7 11 9 7
NotSampling 12 8 16 16 3 8 15 9 6 13

NotSampling 14 5 12 6 a 9 10 1 12 5

*Note: Grid nodes for each sampling area in each waste site should be rumbered consistently, eg., begin numbering

Sthe nodes in the northwesternmost node. Then number consecutively left to right. .
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Wash)lgton Closur Hanford

Originator G. Cruz Date 1031/2006 Calc. No. 030OX-CA-V0077 Rev. No. 0
Project 618-2 Burial Ground Sample Design Job No. 14655 Checked 4 -___ Date Jo 51/,
Subject 618-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan Sheet No. loll

1 ATTACHMENT 2
2

3 Number of Decision Subunits Based on Area.
4

5

Site Verification Sampling Frequencies Based on Area.

DecisionUnit WasteSiteSz cisn Blocks Discrete Composite

Subunits___ Samples Sass leaShallowzone- Small: <100,000 fe t2  4 16 4
0 to 15 ft Medium: >100,000 ft <_400,000 is' 4 16 64 16

Large: >400,000 ft 8 32 128 32
Deep Zone - Small <100000 1 4 16 4
>15 ft Medin: >100,000 fM < 400,000 ft 4 16 64 16

__Laoge: >400,Oift |8 32 128 32
Overhuren/layhaok Small: <100,000 ft 1 4 16 4
stockpiles Mediac >100,000 fe <_400,000 f | 4 16 64 16

Large: >400,000 8 32 128 | 32
Siaging pile arena Small: <100,000 1f' 1 4 16 74
(residual soil) Medium: >100,000 fe <.400,000 ft 4 I 16 64 16

Large: >400,OOf 8 }32 128 1 32
"Theshallwz eee, derpos overadevs tckpile,andaagingpilearaaeacrepresretsinAle deciionunits. Tertotalnu erofdeciion

unitwillvaryubeaeindividal waste sites mayotave a deep zoan, ovarburAstckpile, ed/orstagin pile areas.
a Area ofexposd suafoce after excavation orates of sockpilebase (as applicable)

Derision subunits ac divded atn four blolcas to rsere ratrasdsm samplg0locations annt best ed ingetbo rnout ares
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3X:081706A.dwg

N 116350

SCALE 1: 400

4 0 4 8 16 meters

C
U,
C
t
0)
U,

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE

RIVER CORRIDOR CLOSURE CONTRACT

C.ah No.

- e .
sheet No. o
Date .0
Dato . '
Rev. No.

ATTACHMENT 3

300 AREA
618-2 BURIAL GROUND

SHALLOW ZONE SAMPLING PLAN

D-32

5 6 7
2 1- 15

12 1 18
101

9 1

5 6 7

10 1131 4 15

116

10

NOTES
1, 'ShALLOW ZONE NODE AREAS VARY FOR EACH

SAMPLING AREA.
2, SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

OF EACH NODE.
3. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS Al. A2, A3

AND A4 WITHIN DZCISION SUBUNIT 1.

LEGEND

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SU1UNIT SAMPLNG A SAMPLE 10DE NORTHING EASTING

I Al A s-Al -3 '16363.44 594008
S-A1-4 116364.63 594014.42
S-A1 -10 116387.75 503999.57
S-Al-16 116359.58 1 594057.23

A2 S-2-35 116351.30 $94003.51
-A2- 116352.95 594036.61

S-A2-7 116354.02 594053;99
S-A2-15 116348.97 594049.36

A3 S-^3-1 11633359 .593993.39
5-A3-2 116333.65 594000.4
s-A3-4 116332,37 594010.14 -
S-A3-11 116325.70 594008.66

A4 S-A4-3 1 16314.07 594014.78
S-A4-4 116314.18 594024.44
S-A4-7 |116313.84 594053.74
s-A412 110310.30 *594024.62
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SCALE 1: 400

4 0 4 8 16 meters

13 14 15

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE

RIVIER CORRIDOR CLOSURE CONTRACT

NOTES

1. DEEP ZONE NODE AREAS VARY FOR EACH
SAMPLING AREA.

2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
OF EACH NODE.

3. THE DEEP ZONE CONSISTS OF SAMPLING AREAS Al, A2, A3
AND A4 WITHIN DECISION SUBUNIT 1.

LEGEND

MR VEIIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT SAMPI4NG AREA SAMPLE NODE NOETmNG EASTING

A 0-A1-3. 116358.98 594030.22
D-Al -4 116359.00 I 59403441
D-A-10 116356.54 1 594021.57
0-Al-16 116356.39 594051.05

A2 D-A3-1 116342.6 5940214.7
D-AQ-2 116342.18 59402412
D-A3-7 116343.12 594027.20
D-A2-15 116336.73 594027.40

A D-A3-. 116322.23 594032.97
0-A3-2 116343.16 594035.65
0-A3-4 186343.09 504041 A 8
D-AZ--I I 116338.66 59403881

A4 D-A4-3 116322.13 594024.26

O-A4-4 116322.25 594030.14
0-A4-7 116322.57 *504048.82
D-A4-12 116317.75 594028.22

Ol
(bird, By

ShRtet No.2.-/

ATTACHMENT 3

- 300 AREA
618-2 BURIAL GROUND

DEEP ZONE SAMPLING PLAN

D-33
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SCALE 1:500

5. 0 5 10 20 meters

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE

RIVIER CORRIDOR CLOSURE CONTRACT

NOTES
1. OVERBURDEN NODE AREAS ARE APPROXIMATELY 29.42

SQUARE METERS.

2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
OF EACH NODE.

3. THE OVERBURDENI CONSISTS OF SAMPLING AREAS Al, A2 A3
AND A4 WITHIN OkISION SUBUNIT 1.

LEGEND

A, VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

/5/ /

2N

/ N

1314

15 5
/2

- 84

8AMPLUNG AREA

Al

4

SAMPLE NODE NORTHING

O-A1-3 116414.52
0-A1-4 116409.92
0-A1-10 1 116419.44

-A- 116408.7 59396837
0-A-A I 16407.g 59397355
0-AZ-- 1164D9.29 593979,37

O-A2-7A .V 11641 7.514 593963-95
0-A2-7B 116422.22 594013.47
O-A2-15 116400.70 594017.57
0-A3-1 116417.71 594024.910-A3-2 - 10411.48 - 594023.94
0-A3-4 116399.34 594021.82

0-A43-
- 0-A4-4

0-A4-7
O-A4-12

-110304.24

116389.B3
116391.68
116324.13

EASTING

593949.33
593949.41
593902.48

S594 42|504040,82
59404.47i
593958.31

AopUmooo .. ShOetNo. oF
int' -Date

Chyd By Date /j
Cale. No. GDQ4 00 Rev. No.

ATTACHMENT 3

300 AREA
618-2 BURIAL GROUND

OVERBURDEN SAMPLING PLAN

D-34
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NOTES
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U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPRATIONS OR

RE CORRIDOR CLOSURE CONTRACT

LEGEND

ATTACHMENT 3

300 AREA
618-2 BURIAL GROUND

STOCKPILE AREA SAMPUNG PLAN

D-35

/ RIF CATION 2141 FINI NODE

SAM1PLE LOCAliON TABE
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618-2 Burial Ground Cleanup Verification Model

Vadoso Zone Components

Shallow Zone
(Total Thickness = 4.6 m [15 ft])

Deep Zone
(Thickness = 9.9 m [32.5 ft])

Vadose Zone Contribution to
(Ground Surface @ Dose and Risk
El. 119.0 m{NAVD88

- External Gamma
* Inhalation
o Plant ingestion
* Meat ingestion

Aquatic Foods
Ingestion
Soil ingestion
Milk Ingestion

Vadose Zone --
Contribution to
Dose & Risk Via

-Groundwater.
Pathways Impacted
by Groundwater
Quality Are:
* Plant ingestion
* Meat Ingestion
* Milk Ingestion
* Aquatic Foods

Ingestion
* Drinking Water

(Groundwator Table @
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Summary 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation

File : 618-2 Shallow Zone.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: HEAST 2001 Morbidity

0 3 Current 1a Parameter

Menu Parameter 3 Value 3 Default 3 Name

B-1 Dose conversion factors for inhalation, mrem/pCi: 3 3 3

B-1 Ac-227+D I 6.720E+00 3 6.720+00 DCF2( 1)

B-T 3 Am-241 3 4.44DE-01 3 4.440E-01 a DCF2( 2)

B-1 3 Cs-137+D 3.190E-05 3 3.190E-05 3 DCF2( 3)

B-1 3 Np-237+D 3 5.4002-01 3 5.400E-01 3 DCF2( 4)
B-1 3 Pa-231 1-280E+00 ' 1.280E+00 a DCF2( 5)

B-1 3 Pb-210+D 3 2.320E-02 2.320E-02 DCF2( 6)

B-1 3 Pu-239 3 4.290E-01 3 4.290E-01 a DCF2( 7)

B-1 Pu-24C 3 4.29CE-01 a 4.290E-01 3 DCF2( 8)
B-1 3 Ra-226+D 3 8.600E-03 3 8.600E-03 3 DCF2( 9)
B-1 3 Ra-228+D A 5.080E-03 3 5.085E-O3 3 DCF2(10)
B-1 3 Th-228+D 3 3.450E-01 3 3.450E-01 3 DCF2(11)

B-1 Th-229+D 3 2.160E+00 a 2.160E+00 3 DCF2(12)

B-1 Th-230 3.260E-01 3 3.260E-01 3 DCF2(13)
B-1 Th-232 1.640E+00 1 1.640F+00 DCF2(14)

B- 1 U-233 I 1.3503-01 3 1 350E-01 I DCF2(15)

B-1 3 U-234 3 1.3202-01 3 1.320E-01 3 DCF2(16)
B-1 3 U-235+D 3 1.2302-01 3 1.230E-01 3 DCF2(17)
B-1 2 U-236 a 1.250E-01 3 1.250E-01 3 DCF2(18)
B-1 3 U-238+D 3 1.180E-01 3 1.180E-01 3 DCF2(L9)

a 3 3a

D-1 3 Dose conversion factors for ingestion, mram/pCi: 3 3

D-1 3 Ac-227+D 3 1.4802-02 2 1.480E-02 3 DCF3( 1)
D-1 3 Am-241 3 3.640E-03 2 3.640E-03 a DCF3( 2)

D-1 I Cs-137D 3 5.000E-05 1 5.00GE-05 DCF3( 3)

D-! 3 Np-237+D 3 4.440E-03 3 4.440E-03 DCF3( 4)

D-1 I Pa-231 3 1.060E-02 3 1.060E-02 D BCF3( 5)

D-1 3 Pb-210+D 7.270E-03 3 7.2702-03 3 DCF3{ 6)

D-1 3 Pu-239 3.540E-03 3 3.540E-03 3 DCF3( 7)

D-1 3 Pu-240 I 3.540E-03 3 3.540E-03 3 DCF3( 8)
D-1 3 Ra-226+D 3 1.330E-03 3 1.330E-03 3 DCF3( 9)

D-1 3 Ra-228+D 3 1.4402-03 3 1.440E-03 3 DCF3(10)

D-1 Th-228+D 3 8.080E-04 8.0802-04 3 DCF3(1l)

D-1 Th-229+D 3 4.030E-03 I 4.030E-03 3 DCF3(12)
D-i Th-230 5.480E-04 3 5.480E-04 3 DCF3(13)
D-1 3 Th-232 3 2.73CE-03 3 2.730E-03 DCF3(14)

D-13 U-233 3 2.890E-04 3 2.890E-04 I DCF3(15)

D-1 3-234 3 2.830E-04 3 2.8302-04 3 DCF3(16)
D-1 U3-235+D 3 2.670E-04 3 2.670B-04 DCF3(17)

D-1 1-236 3 2.690E-04 3 2.6902-04 DCF3(18)

D-1 U3-238+D 3 2.690E-04 3 2.690E-04 DCF3 (19)

D-34 Food transfer factors: 3 3 3

D-34 3 Ac-227+D , plant/soil concentration ratio, dimensionless 3 2.50OE-03 3 2.500E-03 RT?( 1,1)

D-34 3 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-05 3 2.000E-05 3 RTF( 1,2)
D-34 3 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.0002-05 3 2.00CE-05 RTF( 1,3)

D-34 3
D-34 3 An-241 , plant/soil concentration ratio, dimensionless 3 1.000R-03 3 1.00E-03 3 RTF( 2,1)
D-34 3 Am-24l , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-05 I 5.000E-05 3 RTF( 2,2)

D-34 3 Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-06 I 2.000E-06 3 RTF( 2,3)
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 a Current a a Parameter
Menu * Parameter Value Default a Name

D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 - 4.000E-02 a RTF( 3,1)
D-34 a Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 3 3.000E-02 3 RTF( 3,2)
D-34 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 8.000E-03 a B.000E-03 a RTF( 3,3)
D-34 a a a a
D-34 a Np-237+D , plant/soil concentration ratio, dimensionless - 2.000E-02 3 2.000E-02 RTF( 4,1)
D-34 a Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.000E-03 1.000E-03 RTF( 4,2)
D-34 a Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-Q a 5.000E-06 RTF( 4,3)
D-34 a a a a

D-34 3 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 a RTF( 5,1)
D-34 a Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 - RTF( 5,2)
D-34 a Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 3 RTF( 5,3)
D-34 a . a a
D-34 a Pb-210+D , plant/soil concentration ratio, dimensionless a 1.000E-02 a 1.000E-02 RTF( 6,1)
D-34 a Pb-21Q+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 8.000E-04 8.000E-04 RTF( 6,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 3.000E-04 3.000E-04 RTF( 6,3)
D-34 a a a a

D-34 a Pu-239 , plant/soil concentration ratio, dimensionless a 1.000E-03 a 1.000E-03 RTF( 7,1)
D-34 a PU-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.000E-04 RTF( 7,2)
D-34 a Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 1.000E-06 a 1.000E-06 a RTF( 7,3)
D-34 - a 3-
D-34 Pu-240 , plant/soil concentration ratio, dimensionless a 1.000E-03 1.000E-03 a RTF( 8,1.)
D-34 a Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 8,2)
D-34 a Pu-240 , milk/livestock-intake ratio,. (pCi/L)/(pCi/d) a 1.000E-06 a 1.000E-06 RTF( 8,3)
D-34 a a a

D-34 Ra-
2
26+D , plant/soil concentration ratio, dimensionless a 4.000-02 4.QOp-02 a RTF( 9,1)

D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1:000E-03 a 1.OOR-03 a RTF( 9,2)
D-34 a Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 1.000E-03 a RTF( 9,3)
D-34 a
D-34 a Ra-228+D , plant/scil concentration ratio, dimensionless 4.000E-02 a 4.000E-02 a RTF(10,1)
2-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.0002-03 1.000E-03 2 RTF(10,2)
D-34 a Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 a 1.000E-03 a RTF(10,3)
D-34 a
D-34 3 Th-228+D , plant/soil concentration ratio, dimensionless 1.000E-03 a 1.000E-03 RTF(11,1)
D-34 a Th-222+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.000E-04 a 1.000E-04 a RTF(11,2)
D-34 a Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 5.000E-06 a 5.000E-06 a RTF(11,3)
D-34 a a a a

D-34 a Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 a 1.000E-03 a RTF(12,i)
D-34 a Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.000E-04 a 1.000E-04 a RTF(12,2)
D-34 a Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 5.000E-06 a 5.000E-06 a RTF(12,3)
D-34 a -

D-34 a Th-230 , plant/soil concentration ratio, dimensionless a 1.000E-03 a 1.000-03 a RTF(13,1)
D-34 a Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 a 1.000E-04 a RTF(13,2)
D-34 a Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 5.000E-06 a 5.000E-06 a RTF(13,3)
D-34 a a a a

D-34 a Th-232 , plant/soil concentration ratio, dimensionless a 1.000E-03 1.000E-03 a RTF(14,1)
D-34 a Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) '1.00DE-04 1.000E-04 RTF(14,2)
D-34 a Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) I 5.OoE-06 3 5.000E-06 a RTF(14,3)
D-34 a a a a

D-39
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 Current Parameter

Menu Parameter Value Default Name

U-233
U-233
U-233

S-234
U-234

U-234

SU-235+
U-235+D
U U-235+D

U-236
U-236
U--236

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

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

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

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

D-34 3 U-238+D , plant/soil concentration ratio, dimensionless
D-34 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d).

D-34 0 -238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ac-227+D fish
D-5 Ac-227+D , crustacea and mollusks
D-5 3
D-5 AM-241 , fish
D-5 3 Am-241 , crustacea and mollusks
D-5
D-5 Cs-137+D , fish

D.-5 Cs-137+D , crustace& and mollusks
D-5
D-5 Np-237+D , fish
D-5 3 Np-237+D , crustacea and mollusks
D-5
D-5 Pa-231 , fish
D-5 Pa-231 , crustacea and mollusks
D-5
D-5 Pb-210+D , fish
C-5 Pb-210+D , crustacea and mollusks

3 Pu-239 , fish
Pu-239 , crustacea and mollusks

Pu-240 , fish
Pu-240 , crustacea and mollusks

Ra-226+D , fish
Ra-226+D , crustacea and mollusks

Ra-228+D , fish
3 Ra-228+D , crustacea and mollusks

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
0-34
D-34
D-34
D-34

S3.000E+01 2
' 1.000E+02 3

5.000E+01 3
2.500E+02 3

3.000E+01
1.000E+02 3

5.000E+01 3

2.500E+02 3

RTF(15,1)
RTF(15,2)
RTF (15,3)

RTF(16,1)
RTF (16,2)
RTF (16,3)

RTF (17, 1)
RTF(17, 2)
RTF(17,3)

RTF (18,1)
RTF(18,2)
RTF(18,3)

RTF (19,1)
RTF (19,-2)
RTF(19,3)

2 2500E-03 3 2.500E-03 3

- 3.400E-04 3.4002-04
3 6.000E-04 3 6.000E-04 3
3 3 3

' 2.500E-03 2.500E-03

3 3400E-04 3 3.400E-04
6 -000E-04 6.0005-04

3 2.500E-03 2.500E-03
2.400E-04 3 3.400E-04

3 6.000E-04 3 6.000E-04 3
3 3 3

2 2.500E-03 2.600E-03
3 3.400E-04 3.400E-04

6.000E-04 6.000E-04
3 3 3

3 2.500E-03 3 2.500E-03
3.400E-04 3 3.400E-04 3

3 6.000E-04 6.000E-04 3

3 3 3

3 1.500E+01 3 1.500E+01
1.000E+03 1.000E+03

3 3.000E+01 3 3.000E+01 3
3 1.000E+03 3 1.000E+03

3 2.000E+03 3 2.000E+03
3 1.000E+02 3 1.000E+02

3 3.000E+01 3.000E01

3 4.000E+02 4.000E+02

3 1.000E+01 3 1.000E+01
1.100E+02 1.100E+02

3 3.000E+02 3 3.000E+02
3 1-000E+02 3 1.000B+02

. 3.000E+01 3.000E+01
3 l.000E+02 3 1.000E+02
3 3 3

5.000E+01 3 5.000E+01 - BIOFAC(10,1)
2.500E+02 2.500E+02 - BIOFAC(I0,2)

D-40

BIOFAC( 1,1)
BIOFAC( 1,2)

BIOFAC( 2,1)
BIOFAC( 2,2)

BIOFAC( 3,1)
BIFAC( 3,2)

BIOFAC( 4,1)
BIOFAC( 4,2)

BIOFAC( 5,1)
BIOFAC( 5,2)

BIOFAC( 6,1)
BIOFAC( 6,2)

BIOFAC( 7,1)
BIOFAC( 7,2)

BIOFAC( 8,1)
BIOFAC( 8,2)

BIOFAC( 9,1)
BIOFAC( 9,2)

D-5
D-5
D-5
D-S
D-S
D-5
D-5
D-5
D-5
D-5
D-5
D-5

2
a
3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

a Current a 3 Parameter
Menu a Parameter a Value Default Name

ala ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ...... I...aae -nn laal .................11111±111111 aaaanaaamaz aaa

D-5 a Th-228+D
D-5 a Th-228+D
D-5 a

Th-229+D
a Th-229+D

STh-230

3 Th-230

3 Th-232
3 Th-232

U-233
a U-233

U-234
SU-234

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

a .OOOE+02 1.000E+02 BIOFAC(11,1)
a 5.000E+02 a 5.000E+02 a BIOFAC(11,2)

3 1.000E+02 a 1.000E+02 BIOFAC(12,1)
S5.000E+02 a 5.000E+02 1 BIOFAC(12,2)

a 1.000E+02 3 1.000E+02 3 BIOFAC(13,1)
a 5.000E+02 3 5.000E+02 BIOFAC(13,2)

a 3 3

I .OOOE+02 a 1.000E+02 3BIOFAC(14,l)
a 5.000E+02 5.000E+02 a BIOFAC(14,2)

3 1.000E+01 1.000E+01 BIOFAC(15,1)
2 6.000E+01 3 6.000E+01 3 BIOFAC(15,2)

3 a a

3 1.000E+01 a 1.oooE+01 310FAC(16,1)
6.000E+01 6.000E+01 a BIOFAC(16,2)

D-5 aU-235+D , fish 1.000E+01 1.000E+01 BIOFAC(17,1)
D-5 a U-235+D , crustacea and mollusks 6.000E+01 a 6.000E+01 3 BIOFAC(17,2)
D-5 3 I a

D-5 a U-236 , fish K.000E+01 1.000E+01 BIOFAC(18,1)
D-5 a U-236. , crustacea and mollusks G.000E+l 6.000E+01 BIOFAC(18,2)
D-5 3 a a
D-5 a U-23B+D fish .000E+01 1.000E+01 BIOFAC(19,1)
D-5 a U-238+D , crustacea and mollusks 6.000E+01 3 6.000E+01 3 BIOFAC(19;2)
fffffif1fffffff1ffff1f1ffffff1111ffff1fff11fffffffff1fffffffffff1ffiffff11f1f1fffffffffffff1ffffff1fffffff

D-41

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

,I
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Summary 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation

File 618-2 Shallow Zone. RAI)

Site-Specific Parameter Summary

0 3 User 3 Used by RESRAD Parameter

Renu Parameter 3 Input 3 Default S (If different from user input) Name
56,eaaaenaeeeaeaSS~a~ea3.ANNAlA1A - eeeaaz aaaaee91aaesns~~eeaeas

011
R011
R011
R011
Roll
oll

P011
P011
R011
R011
Roll
Roll
P011
R011

R012
R012

R012
R012
R012 3
R012
R012 2
R012
R012
R012
R012
R012
R012
R012

R013

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mren/yr)
Time since placement of material (yr)
Times
Times
Times
Times
Times

for
for
for
for
for

Times for
Times for
Times for
Times for

calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations

(yr)
(yr)

(yr)
(yre
(yr)
(yr)
(yr)
(yr)
(yr)

Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater

Cover depth (M)

(pCi/g)
(pci/g):
(pCi/g):
(pci/g)
(pCi/g)
(pCi/g)
(pCi/g)
(pCi/L)
(pCi/L)
(pCi/L):
{pCi/L):
(pCi/L)
(pCi/L)
(pCi/):

Am-241
Cs-137
Ph-239
Pu-240
U-234
U-235
U-238
AP-241
Cs-137
Pu-239
Pe-240
U-234
U-235
U-238

R013 Density of cover material (g/cm-*3)
R013 - Cover depth erosion rate (m/yr)
R013 S Density of contaminated zone (g/cn**3)
R013 3 Contaminated zone erosion rate (m/yr)
R013 3 Contaminated zone total porosity
R013 3 Contaminated zone field capacity
R013 B Contaminated zone hydraclic conductivity (m/yr)
R013 3 Contaminated zone b parameter
R013 3 Average annual wind speed (m/sec)
R013 3 Humidity in air (g/m**3)
R013 Evapotranspiration coefficient
R013 3 Precipitation (m/yr)
R013 2 Irrigation (m/yr)
3013 3 Irrigation mode
R013 3 Runoff coefficient
R013 Watershed area for nearby stream or pond (.**2)
R013 Accuracy for water/soil computations

R014 Density of saturated zone (/cm**3)

4.202E+03
4.600E+00
not used
1.500E+01
0.000E+00
1-.000E+00

3. 000E+00
1.0003+01
1.200E+01
3.80 0E+01
1.000E+02
3.0 00E+02
1.000E+03
not used

5.400E-01
1.500E+00

4.200E+ 00
1. 000+00
9.3003-01
6.200E-02
1.070E+00
not used
not used
not used
not used
not used
not used
not used

0.000E+00
not used
not used
1.600E+00

1.000E-03
3.0008-01
2.00E-01
2.200E-03
1.5003+01
3.400E+00
not used
9.100E-01
1.524E-01
0-000E+00
overhead
2.000E-01
not used
not used

not used

1.000E+04

2.000E+00

1.000E+02
2.500E+01
0.000E+00
1. 000E+00
3 .000E+00
1.0003+01
3.000E+01
1.0003+02
3.0DOE+02
1.000E+03
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0 0
0.0 00+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0 00E+00

0.000E+00
1.500E+00
1.000E-03

1.500E+00
1.000E-03
4.000E-01

2.000E-01
1.000E+0 1

5.300E+00
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1.000E+00
2.000E-01
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1. 000E+06
1.000E-03

1. 500E+00

Roamberg failures occurr

3

ad
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THICKO

LCZPAQ
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T( 2)
T( 3)
T( 4)
T( 5)
T( a)
T( 7)
T( 8)
T( 9)
T(10)

51( 2)
Sl( 3)
81( 7)
Sl( 8)
51(16)
S1(17)
S1(19)
Wi( 2)
W1( 3)
W1( 7)
W)( 8)
W1(16)
W1 (17)
Wa (19)

COVER0
DENSCV

VOW
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VCZ
TPCZ

FCCZ
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PON
WIND
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PRECIP
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RUNOFF
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EPS
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D-42



CVP-2006-0001 0
Rev. 0

1RESRAD, Version 6.30 T< Limit = 0.5 year 11/01/2006 07:36 Page 7
Summary 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation
File 618-2 Shallow Zone-RAD

Site-Specific Parameter Summary (continued)
0 User I 3 Used by RESRAD- Parameter
Menu Parameter 3 Input 3 Default 3 (It different from user input) Name

R014 3 Saturated zone total porosity not used 3 4.000E-01 3 --- 3 TPSZ
R014 5 Saturated zone effective porosity 3 not used 3 2.0005-01 3 --- 3EPSZ
R014 3 Saturated zone field capacity I not used 3 2.000E-01 3 --- 3 FCSz
R014 3 Saturated zone hydraulic conductivity (m/yr) 3 not used 3 1.000E+02 3 --- S 3 CS
R014 3 Saturated zone hydraulic gradient not used 3 2.000E-02 3 --- 3 HGWT
R014 3 Saturated zone b parameter 3 not used 5300E+00 3 --- 3 BSZ
R014 3 Water table drop rate (m/yr) not used 3 1.000E-03 --- 3 VWT
R014 3 Well pump intake depth (n below water table) anot used 1.0005+01 3 --- - 3 DWIBWT
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 not used 3 ND --- MODEL
R014 3 Well pumping rate (m**3/yr) 3 not used 3 2.500E+02 3 --- 3 UO

R015 3 Number of unsaturated zone strata not used 3 1 3 - -3NS

R015 3 Unsat. zone 1, thickness (n) 3 not used 3 4.0009+00 --- 3 H(1)
R015 2 Unset. zone 1, soil density (g/cm**3) 3 not used 3 1.500E+00 --- 3 DEsUZ(1)

RPOl Unsat. zone 1, total porosity 3 not used 3 4.000E-01 3 --- 3 TPUZ (1)
R015 Unset. zone 1, affective porosity anot used 3 2.000E-01 3 --- EPU(1)
R015 3 Unsat. zone 13 field capacity not used 2.000E-01 3 --- 3 FCUZ(1)
B015 3 Unset. zone 1, soil-specific b parameter 3 not used 3 5.300E+00' --- 3 BUZ(1)
R015 a Unset. zone 1, hydraulic conductivity (m/pr) 3 not used 1.000E+01 --- 3 HCU05(1)

R016 Distribution coefficients for Am-241 3
R01G 3 Contaminated zone (m**3/g). 3 2.000OE+02 2.0003+01 3 --- 3 DCNUCC( 2)
R016 3 Unsaturated zone 1 (c**3/g) 3 not used - 2.000E+01 3 --- 3 DCNUCU( 2,1)
R016 3 Saturated zone (c2**3/g( not used a 2.000E+01 3 --- 3 DCNUCS( 2)
016 3 Leech rete (/yr) - 3 0.000EO+ 3 0.000E+00 . 7.447E-06 . ALKACH( 2)

R016 3 Solubility constant 0 D.000E+00 3 0.000E+00 not used 3 SOLUBK( 2)

R016 Distribution coefficients for Cs-137 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 5.000E+01 3 1.000E+03 3 --- DCUCC( 3)
R016 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 l.000E+03 3 --- 3 DCNUCU( 3,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 -000E+03 3 --- 3 DCNUCS( 3)
R016 3 Leach rate (/yr) 3 0.0005+00 3 0000E+00 2.971E-05 3 ALEACH( 3)
R016 3 Solubility constant 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 3)

R016 3 Distribution coefficients for Pu-239 3 3 3

R016 3 Contaminated zone (om**3/g) 3 2.000E+-2 3 2.000E+03 --- 3 DCNUCC( 7)
R016 3 Unsaturated zone I (cm**3/g) 3 not used 3 2.000E+03 3 --- 3 DCNUCU( 7,1)
R016 3 Saturated zone (cm-*3/g) not used 3 2000E+03 3 --- 3 DCNUCS( 7)
R016 3 Leach rate (/yr) 3 0.000E+00 3 0AOOE+00 3 7.447E-06 3 ALEACH( 7)
R016 Solubility constant 0.000E+00 3 0.000E+00 1 not used 3 SOLUBSK 7)

R016 ' Distribution coefficients for Pu-240 3. 3 - 3

Rm1o 3 Contaminated zone (cm**3/g) 3 2.000 OE+02 2.000OE+0 3 --- 3 DCNUCC( 8)
R016 Unsaturated zone I (cm**3/g) 3 not used 3 2200E+03 3 --- 8 DNUCU( 8,1)
R016 3 Saturated zone (cm4*3/p) S not used 3 2.000E+03 3 --- 3 DC1UCS( 8)
R016 3 Leach rate (/yr) . OOOOE+00 0,000E+00 7.447E-06 3 ALEACH( 8)
R016 Solubility constant 3 O.000E+00 3 0.000DOE+00 not used 3 SOLUBK( 8)
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File 618-2 Shallow Zone.RAD

Site-Specific Parameter Summary (continued)
0 Cser - Used by RESRAD 3 Parameter
Menu Parameter Input I Default 3 (If different from user input) I Name

R016 3 Distribution coefficients for U-234 3
R016 Contaminated zone (cm**3/g) 3 -900E+00 3 5.000E+01 3 DCNUCC(16)
ROlE 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 5.000E+01 3--- 3 DCNCU(16,1)
R016 S Saturated zone (cm**3/g) 3 ndt used 3 5.000E+01 --- 3 DCM1CS(1S)
R0.S 3 Leach rate (/yr) 3 0.00OOE+00 3 0.000E+00 3 1.641E-04 ALEACH(l1)
R025 3 Solubility constant 3 0.OOE+0OD 0.000E+00 not .ed SOLUBK(lG)

R015 3 Distribution coefficients for U-235 -

R015 3 Contaminated zone (cm**3/g) 6 .900E+OC 3 3.cooE+0 . --- 0 DCOUCC(17)
R016 3 Unsaturated zone 1 (cmo*3/g) a not ted 3 5.000E+01 3 --- 3 DC2UCU(17,l) .
R016 3 Saturated zone (cm**3/g) not used 3 5.000E+01 --- 1DCNUCS(17)
R016 3 Leach rate (/yr) 0.000R+00. 3 0.000E+00 3 1.641E-04 ALEACH(17)
R016 3 Solubility constant 0.000E+00 0.000E+00 not used 3 SOLUBK(17)

R016 3 Distribution coefficients for U.-238 3 3 3 - 3
R016 3 Contaminated zone .(cm**3/g) 8-900E+00 3 5.000E+01 -- DCNUCC(19)
R016 3 Unsaturated zone 1 (cm**3/g) not used 3 5.000E+01 --- DC0UCU(19,1)
R016 Saturated zone (cm**3/g) 3 not used 3 5.000E+01 3 DCNUCS(19)
R016 3 teach rate (/yr) 3 0.000E+00 0.000E+00 3 l.41E-04 3 ALEACH(19)
R016 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(19)

R016 2 Distribution coefficients for daughter AC-227

R01G 3 Contaminated zone (cm**3/g) S 2.000E+01 3 2.000E+01 S --- 3 DCNUCC( 1)
R01G 3 Unsaturated zone 1 (cm**3/g) 3 not used S 2.000F+01 3 --- DCNUCU( 1,1)
R016 3 Saturated zone (cm**3/g) not used 3 2.OOOE+01 3 --- 3 DCNUCS( 1)
R016 Leach rate (/yr) 3 0.0000E+0D 3 .000E+00 3 7.385E-05 3 A 0EAC8( 1)
R016 3 Solubility constant 3 0.000B+00 3 0.000E+00 not used SOLUBK( 1)

R015 3 Distribution coefficients for daughter Np-237 3
R015 3 Contaminated zone (cm**3/g) -1-000E+00 '-1.000E+00 3 2.574E+02 3 DCUCC( 4)
R016 3 Unsaturated zone 1 (cm**3/g) a not used '-1.000E+00 --- ' DCNUCU( 4,1)
R016 3 Saturated zone (cm**3/g) not used '-1.000E+00 3 ---- 3 CU( 4)
ROlE Leach rate (/yr) 3 0.000E+00 3 O.000E+00 3 5.787E-05 3 ALEACH( 4)
R015 3 Solubility constant 3 0.000E+00 0.000E+00 3 not used 3 SOLUSB( 4)

R016 D .istribution coefficients for daughter Pa-231
R016 3 Contaminated zone (cn**3/g) 3 5.000E+01 3 5.000E+01 D --- 0U( 5)
R018-3 Unsaturated zone 1 (cm**3/g) 3 not used 3 5.000E+01 3 --- 3 DCNUCU( 5,1)
R016 Saturated zone (cm**3/g) a not used 3 5.000E+01 3 --- DC=UCS( 5)
R015 ' Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 2971E-05 3 ALEACH( 5)
Role Solubility constant 0.000E+00 3 0.000E+00 3 not Used 3 SOLUSK( 5)

R016 3 Distribution coefficients for daughter Pb-210 3 3
R016 3 Contaminated zone (cm**3/g) . 3 1.000E+02 3 1OOOE+02 3 --- 3 DCmUCC( G)
R016 3 Unsaturated zone 1 (cm**3/g) 3 not used 5 1.000E+02 3 DCNUCU( 6,1)
R016 3 Saturated zone (cm*+3/g) not used 1.000E+02 3 --- ( 6)
5016 3 Leach rate (/yr) 3 0.000E+00 0.000E+00 1488E--0 . ALEACH( 6)
R016 i Solubility constant 3 0.000E+00 3 O. 0OE+00 3 not used SOLUB( 6)
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File 618-2 Shallow Zone.RAD

Site-Specific Parameter Summary (continued)
0 2 ' User Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input * Default (If different from user input) 3 Name

R016 2 Distribution coefficients for daughter Ra-226. 3 3 a

R016 2 Contaminated zone (cL*3/g) 7.000E+01 7.000E+01 3 --- ' DCNUCC( 9)
R016 2 Unsaturated zone 1 (cm**3/q) a not used 3 7.000E+01 3 - DCNUCU( 9,1)
R016 3 Saturated zone (om**3/g) I not used 2 7.000E+01 --- 3 DCNUCS( 9)
R016 Leach rate (/yr) .0.000E+00 3 0.000E+00 a 2.124E-05 a ALEACH( 9)
R016 a Solubility constant . 0.000E+00 0.000E+00 a not used SOLUBx( 9)

R016 Distribution coefficients for daughter Ra-228 a a

R016 3 Contaminated zone (cm**3/g) a 7.000E+01 7.000E+01 DCUCC(0)
R016 a Unsaturated zone 1 (cm*3/g) not used 3 7.000E+01 -- C01CU(10,1)
Ro6 Saturated zone (cm**3/a) a not used 7.000E+01 3 a DCNUCS(10)
R016 Leach rate (/yr) 0 .0 E+0 0.000E+00 2.124E-05 a ALEACH(10)
R016 Solubility constant - 0.000E+00 0.000E+00 a not used 3 SOLUBK(10)

R016 Distribution coefficients for daughter Th-228 3 3

R016 3 Contaminated zone (cm**3/g) 2.000E+02 3 6.000E+04 a a- DC0CC(11)
R016 Unsaturated zone 1 (cm**3/g) a not used a 6.000E+04 --- 0C1UCU(11,1)
R016 a Saturated zone (cm**3/g) 3 not used 3 6.000E+04 1 --- a DCNUCS(11)
R016 Leach rate (/yr) a 0.000+O00 0.000E+00 7.447E-06 a ALEACH(11)
Role Solubility constant a o. oOE+00 0.000R+00 3 not used a SOLUBK(11)

R016 Distribution coefficients for daughter Th-229 a a a

R016 Contaminated zone (-cm**3/g) 3 2.000E+02 3 6.000E+04 ---- a DC2UCC(12)

R016 Unsaturated zone 1 (cm**3/g) a not used 6.000E+04 3 a DCNUCU(12,1)
R016 3 Saturated zone (cn**3/g) not used 6.000E+04 3 --- a DC2UCS(12)
R016 Leach rate (/yr) 3 0.000E+00 0. OOE+00 7.4473-06 a ALEACH(12)
R016 I Solubility constant 0.000E+00 0.OOOE+00 3 not used . SOLUBK(12)

R 2IG Distribution coefficients for daughter Th-230 a a

R016 2 Contaminated zone (cm-3/g) a 2.000E+02 3 6.000E+04 3 --- a DCNUCC(13)
R016 2 Unsaturated zone 1 (cm**3/g) not used a 6.000E+04 a --- a DCsUCU(13,1)
R016 3 Saturated zone (ca**3/g) a not used 6.000E+04 a ---- a DC5UCS(13)

R016 3 Leach rate (/yr) 3 0.000E+00 3 6.Q0OE+Q0 a 7.447E-06 a ALEACH(13)
R016 3 Solubility constant 0.000E+00 0 .OOOE+00 not used 3 SOLUBK(13)

R016 Distribution coefficients for daughter Th-232 a a a
Role a Contaminated zone (cm**3/g) 2.000E+02 3 6.000E+04 3 --- 3 DCNUCC(14)
R0:6 Unsaturated zone 1 (cm**3/g) 3 not used 3 6.000E+04 DCNUCU(14,)
R016 Saturated zone (cm**3/g) 3 not used a 6.000E+04 3 --- 3 DCNUCS(14)
2016 3 Leach rate (/yr) a 0.000E+00 0.000E+00 7.447-06 a ALEACH(14)

R016 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used a SOLUBK(14)

R016 Distribution coefficients for daughter U-233 3 3 3
R016 a Contaminated zone (cm**3/g) 8.900E+00 5.000B+012 --- DCNUCC(15)
R016 3 Unsaturated zone 1 (n**3/g) not used a 5.000E+01 D M OCNUCU(15,1)

R016 Saturated zone (cn**3/g) 3 not used 3 5.000E+01 D --- 2 DC0UCS(15)

R016 3 Leach rate (/yr) 0.000E+00 3 0.000E+00 3 1.6412-04 ALEACH(15)
R016 3 Solubility constant 0.000E+00 a 0.000E+00 3 - not used SOLUK(15)

D-45



CVP-2006-0001 0
Rev. 0

1RESRAD, Version G.30 T. Limit - 05 year 11/01/2006 07:36 Page 10
Summary 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation

File : 618-2 Shallow Zone. RAD

Site-Specific Parameter Summary (continued)

0 3 User 3 2 Used by RESAD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) Name

AAAAAdUULAiiianAalai3ii33iLiaiiaaaiXa eAAsAAiAND333rE aaNAaaa33ea3inaaaaaaaaaeiei'LA A-ELA N N eabAA
R016 s Distribution coefficients for daughter U-236 3 3
R016 3 Contaminated zone (om**3/g) B900E+00 5.000E+01 ---. DCnCC(l8)

R016 3 Unsaturated zone 1 (cm**3/g) 2 not used 3 5.000E+01 3 DCNUCU(18,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 5.000E+01 3 3 DCNUCS(18)
R016 teach rate (/yr) 3 O.OOCE+00 3 0.000E+00 3 1.641E-04 ALEACH(1B)
R016 3 Solubility constant 0.000E+.00 3 a.00054+00 3 not used SOLUBK(18)

R017 3 Inhalation rate (m**3/yr) 3 7.300E+03 8.400E+03 --- NALR
R017 3 Maess loading for inhalation (g/I-*2) '2 0 1.QQQ5-04 3 1.000E-04 3 --- MLINH

R017 3 Exposure duration 3 3.000E+01 3 3.000E+01 3 3 ED
R017 3 Shielding factor, inhalation 3 4.000E-01 3 4.000E-01 3 --- 3 SHF3
R017 3 Shielding factor, external gam. 3 7.000E-01 3 7.000E-01 3 -3 SHF1
R017 3 Fraction of time spent indoors 3 1.650E-01 3 5.000E-01 3 --- FIND
R017 3 Fraction of time spent outdoors (on site) 3 5.500E-02 3 2.500E-01 3 --- FOTD

R017 3 Shape factor flag, external gamma 3 1.000E+00 3 1.000E+00 0 > shows circular AREA. 2 FS
R017 3 Radii of shape factor array (used if FS = -1): 3
R017 3 Outer annular radius (W), ring 1: 3 not used 3 5.000E+01 3 --- 3 RAD SHAPE( 1)

R017 Outer annular radius (.), ring 2: 3 not used 3 7.071E+01 - 3 RAD _SAPE( 2)
R017 2 Outer annular radius (m), ring 3: . 3 not used 3 0.000E+00 3 -- ) 3 RAD_SHAP( 2)
R017 Outer annular radius (i), ring 4: 3 not used 3 0.000E+00 3 --- 3 RADSHAPE) 4)

R017 3 Outer annular radius (i), ring 5: not used 3 0.000E+00 3 RADSHAPE) 5)
R017 Outer annular radius (m) , ring 6: 3 not used 3 0 . 000E+00 3 --- .R_SAPE( 6)

R017 Outer annular radius (in), ring 7: 3 not used 3 0.000E+00 3 --- 3 PAD_SAPE( 7)
R017 3 Outer annular radius (m), ring 8: ' not used 3 0.000E+00 3 --- RAD_SHAPE( 8)
R017 outer annular radius (m), ring 9: 3 not used 3 0.000-E+00 3 --- 3 HAD_SHAPE( 9)
R017 3 Outer annular radius (m), ring 10: 3 not used 3 0.000E+00 3 --- RAD_SHAPE(10)
R017 Outer annular radius (m), ring 11: - 2 not used 3 0.000E+00 3 -3 AD_SAPE(11)

R017 Outer annular radius (m), ring 12: 3 not used 3 0.000E+00 3 --- 3 RADSHAPE(12)

R017 Fractions of annular areas within AREA: 2

R017 . ing 1 3 not used . 1.000E+00 - FRACA( 1)
R017 Ring. 2 3 not used 3 2.732E-01 3 -- FRACA( 2)

R017 3 Ring 3 3 not used 3 0.000E+00 3 -3 FACA( 3)

R017 3 Ring 4 3 not used 3 0.000E+00 3 FRACA( 4)

R017 3 Ring 5 2 not used 3 0.000E00 3 --- FRACA) 5)
R017 3 Ring 6 3 not used. 0.000E+00 -- FRACA 6)
R017 3 Ring 7 not used 3 0.000E+00 3 FRACA( 7)
R017 2 Ring 8 not used 3 0.000E+00 3 - FRACA( 8)

R017 3 Ring 9 3 not used 3 0.000E+00 3 - 3 FRACA( 9)

R017 2 Ring 10 3 not used 3 0.000E+00 3 --- P51AC(10)
R017 3 Ring 11 3 not used 3 0.000E+00 3 --- FRACA(11)
R017 3 Ring 12 3 not used 2 0.000E+00 3 --- 95RAC(12)

R018 3 Fruits, vegetables and grain consumption (kg/yr) 3 not used 3 1.0DE+02 2 --- 2 DIET(1)

R018 3 Leafy vegetable consumption (kg/yr) 3 not used . 2 1.400E+01 3 --- S DIET(2)

R01B 3 Milk consumption (L/yr) 3 not used 3 9.200E+01 3 --- 3 DIST(3)
R018 Meat and poultry consumption (kg/yr) 3 not used 3 6.300E+01 3 3 DIET(4)
R018 Fish consumption (kg/yr) 3 not used 3 5.400E+00 3 -- DIET(S)
R01B 3 Other seafood consumption (kg/yr) 3 not used 3 9.000E-01 3 --- 3 DIET(6)
R018 3 Soil ingestion rate (g/yr) 7.300E+01 3 3.650E+01 3 - SOIL
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Site-Specific Parameter Summary (continued)
0 3 User 3 3 Used by RESRAD 3 Parameter

Menu 3 Parameter Input aDefault 3 (If different from user input) 3 Name

R018 3 Drinking water intake (L/yr) not used 3 5.100E+02 3 --- 3 DWI
R019 I Contamination fraction of drinking water 3 not used 3 1.000E+00 3 --- 3 FDW
R010 3 Contamination fraction of household water 3 not used I 1.000E+00 3 --- 3 F80W

R018 3 Contamination fraction of livestock water 3 not used 3 1,000E+00 3 --- PIW
R018 3 Contamination fraction of irrigation water 3 not used 3 1.000E+00 3 --- FIRW
R015 3 Contamination fraction of aquatic food 2 not used 3 5.000E-01 3 --- 3 FR9.
R018 3 Contamination fraction of plant food a not used 3-1 .3 --- 3 FPLANT
R018 3 Contamination fraction of meat 3 not used 3-1 --- 3 ,,EAT
R018 3 Contamination fraction of milk 3 not used 3-1 - 3 --- 3 FPILK

R019 3 Livestock fodder intake for meat (kg/day) a not used : 6.800F+01 3 --- 3 LEI5
R019 Livestock fodder intake for milk (kg/day) 3 not used 3 5.500E+01 3 --- 3 LF16
R019 3 Livestock water intake for meat (L/dey) not used 3 5.000E+01 3 ---- 3 LWI5
R019 3 Livestock water intake for milk (L/day) not used 3 1.600E+02 3 --- 3 LWI6
R019 Livestock soil intake (kg/day) 3 not used 3 5.0000-01 3 --- 3 LSI
R019 3 Mass loading for foliar deposition (g/m**3) not used 3 1.000E-04 3 --- P 1LED
R019 3 Depth of soil mixing layer ( ) 3 1.500E-01 1.500E-01 3 --- OH
R019 3 Depth of roots (m) 3 not used 9.000E-01 --- 3 ROOT
R019 3 Drinking water fraction from ground water not used 3 1.000E+00 3 3 0GWDW
R019 3 Household water fraction from ground water 3 not used 3 1.000E+00 3 --- 3FGWHH
R019 3 Livestock water fraction from ground water 2 not used 3 1.000E+00 3 --- FGWHLW
R019 : Irrigation fraction from ground water 3 not used A 1.0002+00 3 --- 3 FGWIR

R19B 3 Wet weight crop yield for Non-Leafy (kg/**2) not used 3 7.000E--01 3 --- YV(l)
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 not used 3 1.500E+00 3 --- 3 YV(2)
R19B 3 Wet weight crop yield for Fodder (kg/m**2) 3 not used 3 1.100E+00 3 --- 3 YV(3)
R19B 3 Growing Season for Non-Leafy (years) not used 3 1.700E-01 3 --- 3 TE(1)
R19B 3 Growing Season for Leafy (years) 2 not used 3 2.500E-01 3 --- 3 TE(2)
R19B 3 Growing Season for Fodder (years) 3 not used 3 0.000E-02 3 --- 3 TE(3)
R19B 3 Translocation Factor for Non-Leafy not used 3 1OOCE-01 3 --- TIV(l)
R19F 3 Trenslocation Factor for Leafy not used .3 1.000E+00 3 --- 3 TIV(2)
R19B 3 Translocation Factor for Fodder 3 not used 3 1.000E+00 3 --- TIVO()
R19B Dry Foliar Interception Fraction for Non-Leafy 3 not used 3 2.500E-01 3 --- 3 RDRY(1)
R19B 3 Dry Foliar Interception Fraction for Leafy 3 not used 3 2.500-01 3 --- 3 RDRY(2)
R19B3 Dry Foliar Interception Fraction for Fodder 2 not used 2 2.500E-01 3 --- 3 RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy - not used 2.5000-01 3 --- 3 RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy 3 not used 3 2.500E-01 3 --- 3 RWET(2)
R19B 3 Wet Foliar Interception Fraction for Fodder 3 not used 2.500E-01 3 --- 3 RWET(3)

R19B 3 Weathering Removal Constant for Vegetation not used 3 2.000E+01 3 --- 3 WIAS

C14 C-12 concentration in water (g/cm*3) not used 3 2.000E-05 3 --- 3 C12WTR
C14 3 C-12 concentration in contaminated soil (g/g) 3 not used 3 3.000E-02 3 --- 3 C12CZ
C14 3 Fraction of vegetation carbon from soil not used 2.000B-02 --- 3 C6IL
C14 Fraction of vegetation carbon from air 2 not used 3 9.00E-01 3 --- CIR

C14 C-14 evasion layer thickness in soil (a) 3 not used 3 3.000E-01 D -- 3 DMC
C14 3 C-14 evasion flux rate from soil (1/sac) not used 3 7. 000E-07 3 --- 3 EVN
C14 C-12 evasion flux rate from soil (1/sec) 3 not used 3 1.000E-10 R -- 3 REVSN

C14 3 Fraction of grain in beef cattle feed not used 3 2.000E-01 3 --- 3 AVFG4
C14 3 Fraction of grain in milk cow feed 3 not used 2 ,OOE-01 --- AVFG5
C14 3 DC correction factor for gaseous forms of C14 not used 8.894E+01 3 CO2F
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File 618-2 Shallow Zone.RAD

Site-Specific Parameter Summary (continued)

0- User 3 Used by RESPAD ' Parameter

Menu Parameter Input 3 Default (If different from user input) Name

STOR Storage times of contaminated foodstuffs (days); 2

STOP Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01 3 - STOR_T(1)

STOP ' Leafy vegetables 3 1.000E+D0 3 1.00.0E+00 --- 3 STORT(2)
STOR Milk 3 1.000E+00 E 3 ---- 3 STORT(3)
STOR 3 Meat and poultry 3 2.000E+01 3 2.000R+01 --- STORT(4)

STOP S Fish 3 7_0CE+00 3 7.000E+00 3 -- STOR_T(5)
STOR 3 Crustacea and mollusks 7.OOE+00 7.000E+00 --- STOPT(6)
STOR 3 Well water 3 1.000R+00 3 1.000E+00 3 STORT(7)

STOR 3 Surface water 1.000E+00 3 l.000E+00 --- 3 STORT(S)
STOR 3 Livestock fodder 4.500E+01 3 4.500E+01l --- 3 STOP_T(9)

R021 3 Thickness of building foundation (i) 3 not used 3 1.5005-01 3 --- 3 FLOOR1
R021 3 Bulk density of building foundation (p/ca**3) 3 not red 3 2.400E+00 3 . --- DENSFL

R021 3 Total porosity of the cover material not used 3 4.00E-01 3 --- 3 TPCV

R021 3 Total porosity of the building foundation not used 3 1,000E-01 3 --- TPFL

R021 3 Volumetric water content of the cover material not used 3 5.000E-02 3 --- PH20CV

R021 3 Volumetric water content of the foundation 2 not used 3 3.000E-02 3 --- 3 PH20FL

R021 3 Diffusion coefficient for radon gas (n/sac) 3 3 3
R021 3 in cover material not used 3 2.00DE-06 S --- 3 DIFCV

R0213 in foundation material a not used 3 3.000E-07 --- 3 DIFFL

R021 3 in contaminated zone soil 3 not used 3 2.000E-06 3 --- 3 DIFCZ

R021 3 Radon vertical dimension of mixing (o) 3 not used 3 2.000E+00 i--- 3 Ix

R021 3 Average building air exchange rate (1/hr) 3 not used 3 5.000E-01 3 --- R RXsG

R021 I Height of the building (room) m) not used 3 2.500E+00 S --- 3 HRM

R021 3 Building interior area factor a not used 3 0.000E+00 3 --- 3 FAI

R021 Building depth below ground surface (n) 3 not used -1.000E+00 3 --- 3 DMFL

R021 3 Emanating power of Rn-222 gas 3 not used 3 2.500H-01 3 --- RY31AE(1)

R021 3 Emanating power of Rn-220 gas not used 3 1.500E-01 ---- 3 ElANA(2)

TITL 3 Number of graphical time points 3 64 3 --- 3 ---- 3 NPTS
TITL 3 Maximum number of integration points for dose 3 5 3 --- 3 --- 3 LYWAX
TITL 3 Maxium number of integration points for risk 9 --- --- 1 KYMAX

Summeary of Pathway Selections

Pathway 3 User Selection

1-- external gamma active
2 -- inhalation (w/o radon) 3 active
3 -- plant ingestion 3 suppressed
4 -- reat ingestion 3 suppressed
5-- rilk ingestion 3 suppressed
6 -- aquatic foods 3 suppressed
7 -- drinking water 3 suppressed
8 -- soil ingestion active
9 -- radon 3 supressed
Find Peak pathway doses active

fffffiiiiiiiiiiiiiiiiiiifiifiiiflil111ff111111ff -
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Contaminated Zone Dimensions

Area: 4202.00 square meters
Thickness: 4.60 meters

Cover Depth: 0.00 meters

Initial Soil Concentrations, pci/g

Am-241 5.400E-01

Cs-137 1.500E+00
Pu-239 4.200E+00
Pu-240 1,000E+00
IT-234 9.300E-01

U-235 6.200E-02
U-238 1.070E+C0

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)

t (years): 0.000E+00 1.000E+00 3.OOOE+00 1.000E+01 1.200E+01 3.800E+01 1.0002+02 3.000E+02 1.000DE+03
TDOSB (t) : 1.192E+00 1.1741+00 1.139E+00 - 1.028E+00 9.993H1-01 7.264E-01 4.716R-01 3.81 1E-01 3.523E-01

M(t): 7.947E-02 7.825E-02 7.591E-02 6.852E-02 6.662E-02 4.B43E-02 3.144E-02 2.541B-02 2.349E-C2
OMaximum TDOSE(t). 1.192E+00 mrem/yr at t = 0.000E+00 years
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File : 618-2 Deep Zone.RAD

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

0 Current 3 Parameter
Menu Parameter Value Default 3 Name

B-1 Dose conversion factors for inhalation, mrem/pCi:

B-1 Ac-227+D 3 6.720E+00 6.720E+00 DCF2( 1)
B-1 Am-241 - 4.440E-01 3 4.440E-01 3 DCF2( 2)
B-1 3 Cs-137+D 3.190E-O5 3.190E-05 DCF2( 3)
B-1 a Np-237+D 5.40OE-01 5.400E-01 DCF2( 4)
B-1 I Pa-231 3 1.280E+00 3 1.280E+00 3 DCF2( 5)
B-1 I Pb-210+D I 2.320E-02 I 2.320E-02 3 DCF2( 6)
B-1 I PU-238 3 3.920R-01 3.920E-01 DCF2( 7)
B-i Pu-239 4.290E-01 4.2905-01 a DCF2( 8)
B-1 Pu-240 4.2903-D1 4.290E-01 DCF2( 9)

B-1 a Pu-241+D 8.250E-03 8.25.0E-03 DCF2(10)
B-1 I Ra-226+D 3 6.600E-03 3 6.600E-03 I DCF2(12)
B-1 ' Ra-228+D - 5.080E-03 3 5.080E-03 3 DCF2(13)
B-1 Sr-90+D 1.310E-03 3 1.310E-03 3 nCF2(14)
B-1 Th-228+D 3 3.450E-01 3.450E-01 DCF2(15)

B-1 3 Th-229+D a 2.160E+00 2.160E+00 3 DCF2(16)
B-1 3 Th-230 3.260E-01 3 3.260E-01 3 DCF2(17)
B-1 Th-232 3 1.640E+C00 3 1.640E+00 DCF2(1-)
B-1 U-233 3 1.350E-01 3 1.350E-01 I DCF2(19)
B-1 U-234 I 1.320E-01 3 1.320E-01 3 DCF2(20)
B-1 3 U-235+D I 1.230E-01 3 1.230E-01 3 DC2(21)
B-1 3 U-236 1.25E-01 1 i.250E-01 a DCF2(22)

.B-1 0-238+D 1.1.03-01 i.18OE-1 DCF2(23)

D-1 Dose conversion factors for ingestion, mrem/pCi: . 3
D-1 Ac-227+D 3 1.480E-02 3 1.480E-02 3 DCF3( 1)
D-1 3 Am-241 3 3.640E-03 3 3.640E-03 3 DCF3( 2)
D-1 I Cs-137+D 3 5.000E-05 3 5.000E-05 DCF3( 3)
D-1 3 Np-237+D 3 4.440E-03 4.440E-03 3 DCF3( 4)
D-1 3 Pa-231 3 1.060E-02 3 1.060E-02 3 DCF3( 5)
D-1 3 Pb-210+D I 7.270E-03 3 7.270E-03 I DCF3( 6)

D-1 3 Pu-238 3.200E-03 3.200E-03 3 DCF3( 7)

D-1 3 Pu-239 3.540E-03 ' 3.540E-03 3 DCF3( 8)

D-1 3 Pu-240 3 3.540E-03 3 3.540E-03 I DCF3( 9)
D-i 3 Pu-241tD - 6.830E-05 3 E.SOE-05 I DCF3(10)

D-1 Ra-226+D 3 1.330E-03 3 1.330E-03 DCF3(12)
D-1 3 Ra-228+D 1.440E-03 1.4409-03 DCF3 (13)

D-1 3 Sr-90+D 1.530E-04 1.530E-04 DCF3 (14)
D-1 I Th-228+D 8.OBOE-04 6.080E-04 £DCF3(15)

D-1 3 Th-229+D 3 4.030E-03 3 4.030E-03 DCF3(1G)

D-1 3 Th-230 3 5.480E-04 3 5.480E-04 DCF3(17)
D-1 3 Th-232 3 2.730E-03 3 2.730E-03 DCF3(18)

D-1 3 U-233 3 2.890E-04 3 2.890E-043 DCF3(19)
D-1 a Z-234 3 2.630E-04 3 2.830E-04 I DCF3(20)

D-1 I U-23S+D 2.670E-04 3 2.070E-04 s DCF3(21)
D-1 U-236 2.690E-04 3 2.690E-04 I DCF3(22)

D-1 U-238+D 2.690E-'04 ' 2.690E-04 3 DCF3(23)
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 Current 3 Parameter

Menu . Parameter 3 Value 2 Default Name

D-34 3 Food transfer factors: 3 3
Ac-227

3 Ac-227
Ac-227

3 Am-241
' Am-241

Am-241

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

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

3 Cs-137+D , plant/soil concentration ratio, dimensionless
3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

3 Np-237+D , plant/soil concentration ratio, dimensionless
3 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
3 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Pa-231 , plant/scil concentration ratio, dimensionless
3 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Pa-231 , milk/livestock-intake ratio, (pCi/L)/(PCi/d)

a Pb-210+D , plant/soil concentration ratio, dimensionless

3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

2 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-34 3
D-34 3 Pu-238
D-34 Pu-238
D-34 2 Pu-238
D-34 3
D-34 3 Pu-239
D-34 3 Pu-239
D-34 3 Pu-239
D-34
D-34 3 Pu-240
D-34 3 Pu-240
D-34 3 Pu-240
D-34
D-34 Pu-241
D-34 3 Pu-241
D-34 Pu-241

D-34
D-34 Ra-226
D-34 Ra-226
D-34 Ra-22G

D-34
D-34 Ra-228
D-34 Ra-228
D-34 Ra-228
D-34

+D
+D
+D

+D
+D
+D

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

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

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

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

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

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

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

2.500E-03
2.000-05
2.000E-05

1.000E-03

5.000E-05
2.000-06

4.000E-02
3.0 00E-02
8.000E-03

2.000E-02
1.000E-03
5.000E-05

1.000E-02
5. 000E-03
5.000E-06

1.000E-02
8.000E-04
3.000E-04

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04

1 . 000-06

1.0006-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.000E-06

4.000E--02
1.00DE-03
1.000E-03

4.000E-02 4.000E-02

1.000E-03 1.000E-03
1.000E-03 1.000E-03

2.50 0-03
2.0 00E-05
2.000E-05

1.000E-03
5.000E-05
2.000E-06

4.000E-02
3.000E-02
8.000E-03

2.000E-02
1.000E-03
5.000E-06

1.000E-02
5.000E-03
5.000E-06

1.000E-02
8.00 0E-04
3.000E-04

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.00DE-06

1.000E-03
1.000E-04
1.000E-06

4.0 00E-02
1.000E-03
1.000E-03
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RTF( 1,1)
RTF( 1,2)
RTF( 1,3)

RTF 2,1)
RTF) 2,2)
RTF( 2,3)

RTF( 3,1)
RTF( 3,2)
RTF) 3,3)

RTF ( 4,1)
RTF( 4,2)
RTF( 4,3)

RTF) 5,1)
3 RTF( 5,2)
3 RTF( 5,3)

RTF 6,1)
RTF 6,2)
RTF) 6,3)

5RTF( 7,1)
RTF) 7,2)

3 RTF( 7,3)

3 RTF( 8,1)
RTF 8,2)

)RTF 8,3)

RTF( 9,1)
3 F( 9,2)

RTF 9,3)

RTF(10,1)
2 RTF 10,2)
3 RTF (1C,3)

7RTF(12,1)
3 RTF(12,2)

)RTF(12,3)

3 RTP(13,1)
5RTF(13,2)

3 RTF(13,3)

3
3
3
3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 Current 3 Parameter
Menu Parameter Value 3 Default 3 Name

D-34 Sr-90+D , plant/soil concentration ratio, dimensionless * 3.000E-01 3 3.000O-01 3 RTF(14,1)
D-34 3 Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000E-03 3 8.000E-03 3 RTF(14,2)
D-34 Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pci/d) ' 2.000E-03 2-000-03 RTF(14,3)
D-34 3 3
D-34 3 Th-228+D , plant/Scoil concentration ratio, dimensionless 1.000E-03 3 1.000E-03 RTF(lS,1)
D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) ' 1.000E-04 3 1.0005-04 3 RTF(l5,2)
D-34 Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 500E-06 RTF(15,3)
D-34 3 3
D-34 3 Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 ' RTF(16,l)
D-34 Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 * 1-000E-04 3 RTF(16,2)
D-34 3 Th-229+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 5.000E-06 RTF(16,3)
D-34 - 3
D-34 - Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 3 1.00E-03 3 RTF(17,l)
D-34 3 Th-230 ., beef/livestock-intake ratio,. (pCi/kg)/(pci/d) 1.000E-04 3 1.000E-04 3 RTF(17,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 5.000E-06 ' 5.000E-06 3 RTF(17,3)
D-34 . 3
D-34 3 Th-232 , plant/soil concentration ratio, dimensionless 3 1.00E-03 3 1.000E-03 3 RTF(18,l)
D-34 3 Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 3 1.000E-04 .RTF(18,2)
D-34 3 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5,000E-06 3 5.000E-06 S RTF(18,3)
D-34
D-34 3 U-233 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 3 RTF(19,1)
D-34 3 U-233 , beef/livestock-intake.ratio, (pCi/kg)/(pCi/d) ' 3-400E-04 3.400E-04 3 RTF(19,2)
D-34 3 U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(19,3)
D-34 3 3
D-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF(20,l)
D-34 3 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.400E-04 3400E-04 3 RTF(20,2)
D-34 3 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 3 6.000E-04 3 RTF(20,3)
D-34
D-34 3 U-235+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 2.500E-03 S RTF(21,l)
D-34 3 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 3 RTF(21,2)
D-34 U U-235+D , milk/livestock-intake ratio, (pCi/L)/(pci/d) 3 6.000E-04 3 6.000E-04-3- RTF(21,3)
D-34 3
D-34 U U--236 , plant/soil concentration ratio, dimensionless 3 2.500O-03 3 2.500E,-03 3 RTF(22,1)
D-34 3 U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3400E-04 RTF(22,2)
D-34 3 U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(22,3)
0-34'
D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 3 2.500E-03 RTF(23,l)
D-34 3 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 '3.400E-04 3 RTF(23,2)
D-34 3 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 3 6.000E-04 3 RTF(23,3)

D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Ac-227+D , fish 3 I.SOOE+01 3 1.500R+01 S BIOFAC( 1,1)
D-5 Ac-227+D , crustacea and mollusks 1.000E+03 3 1.100E+03 3 BIOFAC( 1,2)
D-5 3 3

D-5 3 Am-241 , fish 3.000E+01 3.000E+01 SIOFAC( 2,1)
D-5 '. AM-241 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 2,2)
D-5
D-5 3 Ce-137+D , fish 3 2.000E+03 3 2.000E+03 3 BIFAC( 3,1)
D-5 3 Cs-137+D., crustacea and mollusks 3 1.000E+02 3 1.000+02 3 BIOFAC( 3,2)
D-5 3 . S
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Summary 618-2 Deep Zone Industrial Scenario RESRAD Evaluation

File 618-2 Deep Zone.RAD

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

0 1 * Current Parameter

Menu a Parameter Value 3 Default Name

SSAS5AAAA2AAAAA AANANAEaAAaA$AaN

3 Np-237+D * fish
" Np-237+D , crustacca and mollusks

3 Pa-231
" Pa-231

fish
crustacea and mollusks

D-5
D-S
D-5
D-5
D-5
D-5
D-S
D-3
D-5
D-S
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5

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

D5
D-s

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

D-5

D-5
D-5
D-5
D-S
D-5
D-s

D-S
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-3
D-S
D-5
D-5

Th-230
Th-230

Th-232
Th-232

a U-233
U U-233

3-234
3 U-234

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustaces and mollusks

fish
crustacea and mollusks

U-235+D , fish
3 U-235+D , crustacea and mollusks

3.00 0E+01
4-000E+02

1.000E+01
1.100E+02

3.000E+02

1.000E+02

3 000E+01
1-000E+02

3.000E+01
1. 000E+02

3.0 00E+01
1. 000E+-02

3.000E+01.

1.000E+02

5.000E+0.

2.500E+02

5.0 00E+01
2.500E+02

6. 000E+01
1. 000E+02

1-000E+02.

5 . 000E+02

1.000E+02
5. 00 0E+02

1.000E+02
5.000E+02

1.000E+02
5.000E+02

1.000E+01

6.000E+01

1- 000E+01
6.0 00E+01

1.0 00E+01
6.000E+01

3.000E+01

4.000E+02

1.000E+01
1.100E+02

3.000E+02

1.000E+02

3.000E+01

1 000E+02

3. 000E+01
1. ODOE+02

3 .000+01
1.000E+02

3.0008+01

1.000E+02

5.000E+01
2.500E+02

5.cOOE+01
2.500E+02

6.000E+01
1.000E+02

1.000E+02

5. 000E+02

1. 0 00E+02
5.000E+02

1.000E+02
5.000E+02

1.000E+02

5.000E+02

1.000E+01
6.000E+01

1. 000E+01
6.000E+01

1.000E+01

6.000E+01

BIOFAC( 4,1)

BIOFAC( 4,2)

BIOFAC( 5,1)

B1FAC( 5,2)

BIOFAC( 6,1)

BIOEAC( 6,2)

BI0FAC( 7,1)

BIOFAC( 7,2)

BIOFAC( 8,1)

BIOFAC( 8,2)

BIOFAC( 9,1)

BIOFAC( 9,2)

BIoFAC(10,1)

BIOFAC(10,2)

BIOFAC(12,1)

BIOFAC(12,2)

BIOFAC(13,1)

BIOFAC(13,2)

IOFAC(14,1)
BIOFAC(14,2)

BIOFAC(15,:)

BIOPAC(15,2)

BI0FAC(16,l)

BIOFAC(16,2)

BIOFAC(17,1)

BIOFAC(17,2)

BIOFAC(18,1)
BIOFAC(18,2)

BIOFAC(19,1)
BIOFAC(19,2)

BIOFAC(20,1)
BIOFAC(20,2)

BIOFAC(21,1)
BIOFAC(21,2)

D-54

a Pb-210+D , fish
P 8b-210+D crustacea and mollusks

Pu-238 , fish
1 Pu-238 , orustacea and mollusks

Pu-239 , fish
a Pu-239 , crustacea and mollusks

Pu-240 fish
3 Pu-240 , crustacea and mollusks

3 Pu-241+D , fish
3 Pu-241+D , crustacea and mollusks

3 Ra-226+D , fish
3 Ra-226+D , crustacea and mollusks
1
" Ra-228+D , fish
3 Ra-228+D crustacea and mollusks

Sr-90+D , fish
I Sr-90+D , orustaesa and mollusks

a Th-228+D , fish
Th-228+D , crustacea and mollusks

Th-229+D , fish
a Th-229+D , crustacea and mollusks
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Summary 618-2 Deep Zone Industrial Scenario RESRAD Evaluation

File 618-2 Deep Zone.RAD

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

File: HEAST 2001 Morbidity

0 Current a a Parameter
Menu Parameter S Value a Default 3 Name

D-5 U-236 fish 1000E+01 3 1.000E+01 B BIOFAC(22,l)

D-5 U-236 crustacea and mollusks S 6.000.B-01 1.000B4-l BIOFAC(22,2)
D-5

D-5 U-238+D, fish a l.0OE+01 1 1.000E+01 a BIOPAC(23,l)
D-5 U-238+D crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(23,2)
fiffffiffiffffffffffiffilfffffffffffffffffffffififfifffffffififfffiffiffiffifflifffffffifffififfffffffff .
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Summary 618-2 Deep Zone Industrial Scenario RESRAD Evaluation

File 612-2 Deep Zone.RAD

Site-Specific Parameter Summary

0 User 2 Used by RESRAD 2 Parameter

Menu Parameter. Input - Default (If different from user input) Name
_________i ____EANiniiaaILaaaaAafi$

I Area of contaminated zone (m*2)
" Thickness of contaminated zone [m)

2 Length parallel to aquifer flow (m)
2 Basic radiation dose limit (mrem/yr)
2 Time since placement of material [yr)

" Times for calculations (yr)
2 Times for calculations (yr)
2 Times for calculations pr)
2 Times for calculations (r)

Times for calculations (yr)
2 Times for calculations (yr)
2 Times for calculations (yr)
2 Times for calculations yr)
2 Times for calculations (yr)

R011
Roll
Roll
Roll
Roll
Roll
Roll
R011
R011
Roll
Roll
R011
Roll
R011

R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012

principal
principal
principal
principal
principal
principal
principal
principal
principal
principal

Concentration in g

Concentration in g
Concentration in g

Concentration in q
Concentration in g

Concentration in g
Concentration in g
Concentration in g
Concentration in g

radionuclida (pci/g):
radionuclide (pCi/g):
radionu.clida (pCi/g):
radionuclide (pCi/a):
redionlide (pCi/g)
radionuclide (pCi/g)
radionuclide (pCi/g)
radionuclids (pCi/g):
redionuclide (pCi/g):
redinnuclide (pCi/g):
roundwater (pCi/L):
rrundwater (pCi/L):
roundwater (pCi/L):
rroundwater (pci/L):.
roundwater (pCi/L):
roundwtar (pCi/L):
ruodwater (pCi/L):

rroundwater (pCi/n):
roundwater (pCi/L):

3 Concentration in groundwater (pCi/L):

Am-241
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
U-234
U-235
U-238
Am-241
Cs-137
Pu-238
Pu-239
Pu-240

Pu-241
Sr-90
U-234
U-235
U-238

R013 3 Cover depth (m)
D Density of cover material (g/=m**3)
Cover depth erosion rate (m/yr)

2 Density of contaminated zone (g/cm**3)
" Contaminated zone erosion rate (m/yr)
2 Contaminated zone total porosity
I Contaminated zone field capacity
" Contaminated zone hydraulic conductivity (m/yr)
" Contaminated cone b parameter
2 Average annual wind speed (n/sec)
" Humidity in air (g/m*-3)

" Evapotranspiration coefficient
2 Precipitation (m/yr)
2 Irrigation (m/yr)

4.202E+03
9. 900+00
not used
1.500E+01
0. 000E+00
1.000E+00
3-000E+00
1.000-E+01
1.200E+01
3. 800+01
1. 000E+02
3. 000E+02
1.OOOE+03
not used

6.520E+00
9.140E-01
1.080E+00
5.880E+01
1.410E+01
3.430E+01
7.400E+00
1.080E+02
2.240E+00
1.110E+02
not used
not used
not used
not used
not used
not used
not used
not used '
oot used

not used

4.600E+00
1.600E+00
1.000E-03
1.600E+O0
1.000E-03
3.000E-01
2.500E-01
2.200E-03
1.500E+01
3.400E+00
not used
9.100E-01
1 524E-01
O. 0008+00

1.000E+04

2.000E+00

1.000E+02
2.500E+01
0.000E+00
1.000E+00
3.000E+00
1-000E+01

3.000E+01
1.000R+02

3.OOOE+02
1.000E+03
0.000E+00
0.000E+00

0-0008+0 0
0.000R+00
0.OOOE+00
0.000E+00
0.000E+00
o000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.500E+00

1.000E-03

1.500E+00
1-0008-03
4-0008-01
2.0009-01
1.000E+01
5.300E+00
2.000E+00
8.000E+00
5.000E-01

1.000E+00

2.000E-01

ARA
THICKO

LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)
1( 8)
1( 9)
T(10)

01) 2)
Si( 3)
S2( 7)
s1 8)
S0( 9)
61(10)
81(14)
81(20)
81(21)
01(23)
W1 2)
W1) 3)
W1) 7)
W1( B)
W1) 9)
W1(10)
Wi(14)
W1(20)
W1(21)
W1(23)

COVER0

DMESCV

VCV

DNSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ

WIND
HUMID
RVAPTR
PRECIP
RI

D-56

Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
nitial

R013
R013
R013

R013
R013
R013

R013

R013
R013
R013
R013
R013
R013

3
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Summary :61-2 Deep Zone Industrial Scenario RESRAD Evaluation
File 618-2 Deep Zone.RAD

Site-Specific Parameter Sunmmary (continued) -

0 User Used by RESRAD 3 Parameter

Menu 3 Parameter 3 - Input 3 Default 3 (If different from user input) S Namd

R013 3 Irrigation mode 3 overhead 3 overhead 3 IDTC
R013 Runoff coefficient ' 2.000E-01 3 2.0005-01 RN--- -3 UOFF

R013 Watershed area for nearby stream or pond (m**2) not used 3 1.000E+06 3 3 WARE
R0133 Accuracy for water/soil computations 3 not used 3 1.000E-03 3 Romberg failures occurred BPS

R014 3 Density of saturated zone (g/c**3) 3 not used 3 1.500E+00 3 3 DENSAQ
R014 3 Saturated zone total porosity 3 not used 4.0005-01 3 --- TPSZ
R014 3 Saturated zone affective porosity 3 not used 2.000E-01 . --- EPSZ
R014 3 Saturated zone field capacity . 3 not used 2.000E-01 - 3 FCSZ
R014 Saturated zone hydraulic conductivity (m/yr) 3 not used 3 1.000E+02 3 --- 3 HCSZ
R014 3 Saturated zone hydraulic gradient 3 not used 2.OQE-02 3 -3 HGWT
R014 3 Saturated zone b parameter 3 not used 3 5.300E+00 3 --- 3 BSZ
R014 3 Water table drop rate (m/yr) I not used 3 1.000E-03 3 --- 3 VWT
R014 3 Well pump intake depth (m below water table) I not used 1.000E+01 --- DWIBWT

R014 3 Model: Nondispersion (ND) or Mass-Balance (M2) 3 not used 3 ND 3 --- 3 MODEL
R014 3 Well pumping rate (m**3/yr) , not used 3 2.500E+02 3 --- TOU

R015 3 Number of unsaturated zone strata not used 1 --- NS

R016 3 Distribution coefficients for AM-241
R016 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.00E+01 3 --- 0DC0UCC( 2)

R016 3 Saturated zone (cm**3/g) not used 3 2.000E+01 3 --- CC( 2)
R016 3 Leach rate (/yr) 3 0.000E+00 0.000E+00 3 3.460E-06 ALMACH( 2)
R016 3 Solubility constant 3 0.000B+00 0.0009+00 not used SOLUBK( 2)

R016 Distribution coefficients for CS-137 3
R016 3 Contaminated zone (cm**3/g) 5.000E+01 ' 1.000E+03 ' --- C C( 3)
R.016 3 Saturated zone (cm**3/g) 3 ot used 3 1.000E+03 3 --- -DCNUCS( 3)

R016 Leach rate (/yr) 0.SOOE+00 0.000+00 1.380E-05 3 ALEACH( 3)

R016 3 Solubility constant 0.000E+00 3 0.000E+00 3 not used 3 SOLUK( 3)

R016 Distribution coefficients for Pu-238
R01G 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 --- ' DCnUCC( 7)

R016 3 Saturated zone (cm**3/g) 3 not used 3 2.000E+03 3 . --- -3 DCUCS( 7)

R010 3 Leach rate (/yr) 0.000+00.3 0.000E+00 3.460E-06 3 ALSACU( 7)

R016 3 Solubility constant - 0.000E+00 0.000E+00 not used 3 SOLUBK( 7)

R016 3 Distribution coefficients for Pu-239 3 3
R016 3 Contaminated zone (cs**3/g) 3 2.000E+02 3 2.000E+03 3 --- 3 0C1UCC(06)

R016 Saturated zone (cm**3/g) not used' 2.000E+03 D --- 3 DCn0CS( 8)
R016 3 Leach rate (/yr) 3 0.000E+00 3 0.OOOE+00 3.460E-06 3 ALEACH( B)
R016 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 8)

R016 3 Distribution coefficients for Pu-240 3 . 3
R016 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 --- ' DCNUCC( 9)

R016 3 Saturated zone (c**3/g) 3 not used I 2.000E+03 3 --- 3 DCUCS( 9)

R016 Leach rate (/yr) ' 0.000E+00 3 0.000E+00 3 3.460E-06 3 ALEACM( 9)
R016 ' Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUK( 9)
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Summary: 618-2 Deep Zone Industrial Scenario RE=RAD Evaluation

File 618-2 Deep Zooe.RAD

Site-Specific Parameter Summary (continued)
I a User Used by RERAD a Parameter

Menu 2 Parameter Input 2 Default a (If different from user input) 2 Name

R016 Distribution coefficients for Pu-241
Role Contaminated zone (cm**3/g) 2 2.000E+02 a 2.000E+03 a DCINUCC(10)
R016 2 Saturated zone (cm*a3/g) 3 not used 2.000E+03 s -- DCNTCS(10)

R016 Leach rate (/yr) 0.000E+00 ' 0.000E+00 ' 3.460E-06 ALEACH(10)

Rol6 a Solubility constant a Q. OOE+00 0 O.00E+00 a not used 2 SOLUBK(10)

Roe Distribution coefficients for Sr-90

R016 Contaminated zone (cm**3/g) 2.500E+01 3 3.ODOE+01 - a DCNUCC(14)
R5Q% Saturated zone ( m**3/g) a not used 3 3 .OE+01 3 --- a DCNUCS(14)

Roe a Leach rate (/yr) 0 C.000E+00 2 0.000E+00 2 2.75E-05 ALEACH(14)

R016 Solubility constant OOOE+00 0.000E+Oo a not used SoLURK(14)

R016 a Distribution coefficients for U-234 2 .

R016 a Contaminated zone (cm**3/g) 2 8.900E+00 .OOOiE+01 2---DCNUCC(20)

R016 2 Saturated zone (cm**3/g) 3 not used a 5.OoOE+o a a DCRUCS(20)

R016 2 Leach rate (/yr) 2 0.000E+00 a 0.000+00 a 7.623E-05 a ALEACH(20)

R016 Solubility constant 2 O.0OQE+0Q a 0.000E+00 2 anot read . SOLUEK(20)

Role a Distribution coefficients for U-235 a a a

R016 ' contaminated zone (cm**3/g) 800+O G 5.Q OE+O1 a - - DCNUCC(21)

R016 a Saturated zone (cm**3/g) a not used B 5.000E+01 a a DCNUCS (21)
Rols Leach rate (/yr) a 0.000E00o 0.000-E+00 3 7.623E-05 2 ALEACH(21)

R016 2 Solubility constant a c.oooE+00 0 o. ooE+00 a not used 2 SOLUBK(21)

R016 Distribution coefficients for U-238 a a a

R016 Contaminated zone (cm**3/g) .3.900E+00 3 5.00E+ol 3 --- a DCRUCC(23)

R016 Saturated zone (cm**3/g) not used 3 5.0005+01- 3 DCNUCS(23)
R016 . Leach rate (/yr) 2 D.000E+00 0.0002+00 2 7.623E-05 ALEACH(23)
R016 a Solubility constant 0:000E+00 a o.000OOE00 not reed a SOLUBK(23)

Rol a Distribution coefficients for daughter Ac-227 a a

Role a Contaminated zone (cn**3/g) 2.000E+01 2 2.000E+01 a a DCNUCC( )

Rol e Saturated zone (cm**3/g) 3 nut used a 2.000E+01 a DCNIuCS( 1)
R016 D teach rate (/yr) 2 o.OoE+00 a 0.0E+00 a 3.431E-05 2 ALEACH( I)
R016 2 Solubility constant 2 0.000+00 0.000E+00 a not used . SOLUBK( )

R016 2 Distribution coefficients for daughter Np-237 a a -

Role 2 Contaminated zone (cr-3/g) -1.000E+oo a-1.000E+00 2 2.574E+02 2 DCNUCC( 4)
R016 2 Saturated zone (cm**3/g) a not used -l.000E+00 2 DCNUCS( 4)
R016 Leach rate (/yr) a O.000E+00 2 0.000E+00 2 2.689E-06 I ALEACH ( 4)

Rol - Solubility constant a 0.000E+0o 0 0.000E+00 not used a 50UBK( 4)

R016 D Distribution coefficients for daughter Pa-231 a a

R016 Contaminated zone (cm**3/g) I 5.000E+01 1 5.000E+01 2 - DCMUCC( 5)

R016 2 Saturated zone (cm**3/g) not used 5 S.000E+01 2 a CU( 5)
Role Leach rate (/yr) a 0.00oE+00 0 o.000E+O a 1.380E-0 5 ALEACH( 5)
RO1G 2 Solubility constant 3 0.000E+00 2 0.000E+O0 not used a SOLUBR( 5)
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Sumanary 618-2 Deep Zone Industrial Scenario RESAD Evaluation
File : 618-2 Deep Zcne.Al

Site-Specific Parameter Summary (continued)
0 3 3 User I Used by RESMAn Parameter

Mnn 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name
isii

Distribution coefficients for
Contaminated zone (m*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

daughter Pb-210

3 Distribution coefficients for daughter Ra-226
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leech rate (/yr)
Solubility constant

D nistribution coefficients for daughter Ra-228

R016
R016
R016
R01
R016

R016
R016
R016
R016
R016

ROle
R016
R016
R016
R016

R016
R016
R016
R016
R016

R016
R016
R016
RD16
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

daughter Th-228

daughter Th-229

daughter Th-230

daughter -232

daughter U-233

Contaminated zone (cm*3/g)
Saturated zone (cm**3/g)
Leach rete (/yr)
Solubility constaut

Distribution coefficients for
Contaminated zone (ce**3/g)
Saturated zone (cm-*3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cn**3/g)
Saturated zone (cm**3/g)
Leech rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (c**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (oe**3/g)
Leach rate (/yr)
Solubility constant

3
3
3
3

1.000E+02
not used
0. O000 +
0.000E+00

7.000E+01
not used
0.000E+00
0.000E+00

7. 000+01
not used
0.0008+00
0.0002+00

2.0002+02
not used
0.000E+00
0. 000+00

2.000E+02
not used
0.000E+00
0.000E+00

2.000E+02
not used
0.000E+00
0.000E+00

2. 000E+02
not used
0.000E+00
O.000E+00

8.900E+00
.ot used
0.000E+00
0.000E+00

1.000E+02

1.000E+02
0.0 00E+00
0 .00E+DO

7. 000E+01
7.000E+01

0. 000E+00
0.000E+00

7. 000E+01
7.0 00+01
0.000E+00
0.000R+00

6.0402+04
6.000E+04

0.000E+00
0 .000E+00

6. 000E+04
6.000E+04
0.000E+00
0.000E+00

G.0009+04

6. 00 0E+04
0. 00DE+00
0.000E+00

6.000B+04
6.000E+04
0.000E+00
0.000E+00

5.000E+01
S.000E+01
0.000E+00
0. 000E+00

6.914E-06
not used

9.870E-06
not used

9.870E-06

not used

3.4602-06
not used.

3.460E-06

not used

3.4608-06
not used

7.623E-05
not used

D-59

D00TCC( 6)
DC0UCS( 6)
ALEACH( 6)
SOLUBK( 6)

DCNUCC(12)
DCNUCS (12)
ALEACH(12)
SOLUBK(12)

DCMCC (13)
DC0CS (13)
A 0LEACH(13)
SOLUBK(13)

DCNUCC(15)
DC0UCS(15)
ALEACH(15)
SOLUBK(15)

DCUUCC(16)
DCKUCS(16)
ALEACH(16)
SOLUBK(16)

DCUCC(17)
DCMUCS(17)
ALEACH(17)
SOLUBK(17)

DC=CC(18)

DC=UCS(18)
ALEACH(18)
SOLUBK(18)

DCNUCC (19)
DCNUCS (19)
ALEACH(19)
SOLUBK(19)

3
3

3
3
3
a
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Summary G18-2 Deep Zone Industrial Scenario RESRAD Evaluation

File 618-2 Deep Zone.RAD

Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter

Menu Parameter 3 Input I Default (If different from user input) 3 Name

ROl1 ' Distribution coefficients for daughter U-236 . .

R01£ 3 Contaminated zone (cm**3/g) 3 .900E+O 0 3 5.000E+01 3 .--- 3 DCUCC(22)
R016 3 Saturated zone (cm**3/g) 3 not used 3 5.000E+01 3 --- 3 DCRUCS (22)

R016 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 7.623E-05 . ALACH(22)

R016 3 Solubility constant 3 0.000-EO 000OOE+00 3 not used 3 SOLUBK(22)

R017 3 Inhalation rate (**3/yr) 7.300E+03 8.400E+03 ' --- IN0ALR
R017 3 Mss loading for inhalation (g/m**3) 3 1.000-04 3 1.000E-04 . --- 3 MLINH
R017 3 Exposure duration 3.000E+01 3 3.000E+01 --- ED
R017 Shielding factor, inhalation 3 4.000E-0l 3 4.00DE-01 3 --- 3 SHF3
R017 3 Shielding factor, external gamma 3 7.OCOE-01 3 7.000E-01 3 -SH1

R017 3 Fraction of time spent indoors 3 1.65E-01 3 5.000E-01 3 --- ' FIND
R017 3 Fraction of time spent outdoors (on site) 5.500E-02 2.500E-01 FOTD

R017 3 Shape factor flag, external gamma 100E+00 3 1.O00E+0O 3 >0 shows circular AREA. - FS
R017 3 Radii of shape factor array (used if FS = -1): 3 3 3
R017 3 Outer annular radius (m), ring 1: 2 not used 3 5.000E+01 3 --- PRAD_SAPE( 1)

R017 3 Outer annular radius (.), ring 2: 3 not used 3 7.071E+01 3 RAD_SHAPE( 2)
R017 3 Outer annular radius (m), ring 3: 3 not used 3 0. OOE+00 3 --- ' RADSHAPE) 3)
R017 3 Outer annular radius (m), ring 4: not used 0.000E+00 --- SAD SHAPE) 4)

R017 3 Outer annular radius (m), ring 5: not used 3 0.000E+00 3 ADSHAPE( 5)
R017 3 Outer annular radius (m), ring G: 3 not used' 0.000OE+0 3 RAD_SHAPE( 6)
R017 3 Outer annular radius (m) ring 7: 3 not used 3 0.0005+00 3 --- 3 RAD SHAPE 7-)

R017 3 Outer annular radius (m), ring 8: 3 not used 3 0.000+00 3 --- 3 RAD_SHAPE B)

R017 2 Outer annular radius (), ring 9: 3 not used 3 0.000E+00 3 - SAD_SSAPS(. 9)
R017 Outer annular radius (m), ring 10. not used 0.0054-00 3 --- -3 RAD_SAPS(10)

R017. 3 Outer annular radius (m), ring 11: 3 not used 0.000E+00 3 --- 3 RADSHAPE(11)
R017 3 Outer annular radius (m), ring 12: 3 not used 3 O.000E+00 3 --- RADSHAPE(12)

R017 Fractions of annular areas within AREA: 3
R017 3 Ring 1 not used 3 1.000E+00 3 FAA( 1)
R017 3 Ring 2 3 not used' 2.732E-01 3 - FRACA( 2)
R017 Ring 3 3 not used 3 0.0005+00 3 --- 3 FRACA( 3)
R017 3 Ring 4 not used' 0.000E+00 3 -FRACA( 4)
R017 3 Ring 5 not used ' 0.00 E+O0 3 --- 3 FRACA( 5)
R017 3 Ring 6 not used 3 0.0005+00 3 --- 3 FRACA( 6)
R017 3 Ring .7 a not used 3 0.0005+00 3 --- 3 FRACA( 7)
R017 3 Ring 8 3 not used 3 0.000E+00 3 ---- ' FPACA( 8)
R017 3 Ring 9 not used 3 0.000+00 3 --- 3 FRACA( 9)
R017 3 Ring 10 3 not used 2 0,000E+00 3 --- FRACA(10)
R017 3 Ring 11 3 not used 3 0.000E00 3 --- FRACA(11)
R0173 Ring 12 3 not used 3 0.000E+00 3 FRACA(12)

R012 3 Fruits, vegetables and grain consumption (kg/yr) 3 ant used 3 1.600E+02 3 - DIET(l)
ROle Leafy vegetable consumption (kg/yr) 3 not used 3 1.400E+01 3 --- 3 DIET(2)
R018 3 Milk conaumption (L/yr) not used ' 9.200E+01 3 3 DIET(3)
R018 2 Meat and poultry consumption (kg/yr) 2 not used 3 6.300E+01 3 DIET(4)
R018 ' Fish consumption (kg/yr) 3 not used' 5.400E+00 ' DIET(S)
R018 Other seafood consumption (kg/yr) - - 3 not used 3 9.000E-01 3 --- 3 DIET(6)
R012 3 Soil ingestioan rate (g/yr) 3 7300E+01 3.650E+01 3 --- 3 SOIL
R018 3 Drinking water intake (L/yr) 3 not used 3 5.100E+02 3 --- DWI
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Site-Specific Parameter Summary (continued)
0 S User I Used by RESRAD Parameter

Menu 3 Parameter 3 Input 3 Default ' (If different from user input) 2 Name

ROle 3 Contamination fraction of drinking water 3 not used 3 1.lE+00 3 --- 3 FDW
Role 3 Contamination fraction of household water 3 not used 3 1.000E+00 a --- 3 FHW.
R018 3 Contamination fraction of livestock water not used 1000E+00 --- 3 FLW
R01.a a Contamination fraction of irrigation water anot used 1.000E00 --- 3 FIRW
Role Contamination fraction of aquatic food not used 3 5.000E-01 P--- FR
R018 Contamination fraction of plant food 3 not used -1 a --- FPLANT
R018 3 Contamination fraction of meat 3 not used '-1 F --- FAT
R018 3 Contamination fraction of milk not used -1 3 --- FMILK

R019 S Livestock fodder intake for meat (kg/day) 3 not used 6.500E+01 L --- fiFI5
R019 3 Livestock fodder intake for milk (kg/day) 3 not used 5.500E+01 3--- LFIG
R019 Livestock water intake for meat (l/day) a not used I 5.000R+01 --- a LWIs
R019 3 Livestock water intake for milk (L/day) not used 3 1.600E+02 LWIG
R019 3 Livestock soil intake (kg/day) S not used 3 5.0005-01 3 --. LSI
R019 3 Mass loading for folier deposition (g/m**3) a not used a 1.000E-04 a MLFD
R019 3 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 --- DM-
R019 3 Depth of roots (m) a not used I 9.000E-01 --- DROOT

019 3 Drinking water fraction from ground water not used 1.000E+00 --- 3 FGWDW
R019 3 Household water fraction from ground water a not used 3 1. 000E+00 3 --- FGWHH
R019 3 Livestock water fraction from ground water not used 3 1,000E+00 -mFGWLW

R019 2 Irrigation fraction from ground water not used 3 1.000E+00 a --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 3 not used 7 7O.O.E-01 --- YV(1)
R19B 3 Wet weight crop yield for Leafy (kg/a**2) 3 not used 3 1.500E+00 I --- YV(2)
R19B Wet weight crop yield for Fodder (kg/m**2) 3 not used 3 1.100E+00 2--- 3 V(3)
R19B Growing Season for Non-Leafy (years) 3 not used 1.700E-01 3 --- TR(l)
R19B Growing Season for Leafy (years) 3 not used I 2.500E-01 --- 3 TE(2)
R19B 3 Growing Seasonfor Fodder (years) S not used I 8.000E-02 E--- a T(3)

R19B 3 Translocation Factor for Non-Leafy 3 not used 1.000E-01 --- TIV(1)
R19B 3 Translocatiom Factor for Leafy not used 1.000R+00 3 --- 3 TIV(2)
R19B 2 Translocation Factor for Fodder not used '.1.000E+00 --- TIV(3)
R19B Dry Foliar Interception Fraction for Non-Leafy * not used ' 2.500E-01 --- . RDRY(l)

R19B 3 Dry Foliar Interception Fraction for Leafy S not used 2.500--01 3 --- 3 RDRY(2)
R19B 3 Dry Foliar Interception Fraction for Fodder S not used 2.5005-01 --- 3 RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3 not used 2 .5OOE-01 3 --- RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy a not used 2.500E-01 3 --- 3 RWET(2)
R19B Wet Foliar Interception Fraction for Fodder 3 not used 2.500E-01 3--- 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation 3 not used 2.000E+01 --- ' WLAM

C14 C 0-12 concentration in eater (g/cm**3) a not used 2.000-F-05 3 --- C12WTR
C14 3 C-12 concentration in contaminated soil (g/g) 3 not used 5 3.0.00E-02 2--- C12CZ

C14 Fraction of vegetation carbon from soil not used I 2.000E-02 C. --- a CSOIL
C14 3 Fraction of vegetation carbon from air 3 not used 3 9.00E-01 --- a CAIR
C14 C-14 evasion layer thickness in soil (m) I not used I 3.000E-01 3 --- 'DMC

C14 C-14 evasion flux rate from soil (1/sec) 3 not used 3 7.000E-07 3 --- EVSN

C14 3 C-12 evasion flux rate from soil (1/sec) S not used S 1.000E-10 --- RVSN

C14 3 Fraction of grain in beef cattle feed 3 not used 3 8.00DE-01 3 --- 3 AVFG4

C14 3 Fraction of grain in milk cow feed * not used 3 2.000E-01 3 --- AVFG5
C14 3 DF correction factor for gaseous forms of C14 I not used 3 8.894E+01 --- CO2F
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Site-Specific Parameter Summary (continued)
0 ' OjUer U Used by RESRAD Parameter

Mana Parameter - Input a Default (If different from user input) Name

STOR a Storage times of contaminated foodstuffs (days):
STOR I Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 a --- STOR T(1)

STOR Leafy vegetables 1.000E+00 ' 1.000E+00 --- STORT(2)
STOR ' Milk ' 1.000E+0 1.000E+00 a -- STORT(3)
STOR S Meat and poultry 2.000E+01 2.000E+01 a -- STOR_T(4)

STOR Fish. 7.000E+00 ' 7.000E+00 3 --- STORT(5)
STOR c Crustacea and mollusks a 7.000E+00 7.000E+00 --- TORT(6)

STUR a Well water 1.000E+00 1.000E+00 a -- a STOR_T(7)
STOR a Surface water 1.000E+00 a 1.000E+00 --- STR-_ T(B)-
STOR Livestock fodder 4.5002+01 a 4.500E+01 --- a STORT(9)

R021 Thickness of building foundation (m) not used 1.500E-01 a --- FLOORl
R021 3 Bulk density of building foundation (g/cm**3) not used 2.400E+00 D -NSFL

R021 3 Total porosity of the cover material ' not need 4.000E-01 a TPCV

R021 2 Total porosity of the building foundation not used a 1.000B-01 2 TPFL

R021 - Volumetric water content of the cover material uot useda 5.000E-02 - -a P20CV

R021 Volumetric water content of the foundation a not used 3 .000E-D2 a PH20FL
R021 2 Diffusion coefficient for radon gas (m/sec): a a

R021 a in cover material 3 not used 2.0008-06 a -- DIFUV

R021 in foundation material not used 3 .000-07 3 -- DIFFL

R a21 in contaminated zone soil * not used 2.000E-06 ---- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2 2.OOOE+C a --- 0 HMIX

R021 Average building air exchange rate (1/hr) not used 5.000E-01 3 --- REXG

R021 ' Height of the building (room) (m) not used 2.500E+00 --- - HRM
R021 Building interior area factor not used 0.000E+00 --- ' FAI

R021 Building depth below ground surface (m) a not used c-l.000E+0C --- DMFL
R021 Emanating power of Rn-222 gas not used 3 2.500E-01 --- . MAU(1)
R021 Emanating power uf Rn-220 gas not used a 1.500E-01 - - - ZEMANA(2)

TITL Number of graphical time points 64 --- --- NPTS
TITL Maximum number of integration points for dose 5 --- LYMAX

TITL Maeximum~a number of integration points for risk 9 s~ .K.

Summary of Pathway Selections

Pathway User Selection

1-- external gam.a active
2 -- inhalation (w/o radon)' active
3 -- plant ingestion suppressed
4 -- meat ingestion a suppressed
5 -- milk ingestion a suppressed
6 -- aquatic foods suppressed
7 -- drinking water suppressed

-- soil ingestion active
9- redon suppressed
Find peak pathway doses 3 active
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Contaminated Zone Dimensions

Area: 4202.00 square meters
Thickness: 9.90 meters

Cover Depth: 4.60 meters

Initial Soil Concentrations, pCi/g

Am-241 S.520+00
Cs-137 9.140B-01
Pu-228 1.080E+00
PU-239 5.880E+01
Pu-240 1.410E+01
Pu-241 3.430E+01
Sr-90 7.400E+00
U-234 1.080E+02
U-235 2.240E+00
U-238 1.110E+02

Total DObse TDOSP(t), mrem/yr .

Basic Radiation Dose Limit = 1.00E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (tW

t (years): 0.000E+00 1.CUOE+0 3.000E+00 1.000E+01 1.200E+01 3.200E+01 1.000E+02 3.O"UE+02 1,000E+03
TDOSE(t): 0.000E+00 0.000B+00 0.000F+00 0.000E+00 0.000E+00 0000-E+00 0.000E+00 5.93BE-27 5.6931-22

M(t): 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.9592-28 3.79GE-23
OMaximum TDOSE(t) ; 5.693E-22 mrem/yr at t - 1.000E+03 years
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Dose Conversion Factor (and Related) Parameter -Summary
File: HEAST 2001 Morbidity

0 Current a Parameter

Menu a Parameter Value D Default a Name

B-i 3 Dose conversion factors for inhalation, mrem/pCi:
B-i Ac-227+D ' 6.720E+00 3 6.720E+00 3 DCP2( 1)

B-i a Am-241 4.440E-01 3 4.44DE-01 3 DCF2( 2)
B-I Cs-137+D - 3.190E-05 3 3.190B-05 a DCF2( 3)
B-i H-3 . 6.400E-08 6.400-08 DCF2(* 4)

B-1 Np-237+D 3 S.400E-0l 3 S.400-01 a DC2( 5)
B-1 Pa-231 3 1.280E+00 I 1.280E+00 a DCF2( 6)

B-I Pb-210+D I 2.320E-02 3 2.320E-02 I DCF2( 7)
B-i Pu-238 3 3.920E-01 3 3.920E-01 3 DCF2( 8)

B-1 Pu-239 4.290E-01 3 4.290E-01 a DCF2( 9)

B-1 Pu-240 4.2902-01 4.2905-01 a DCF2(10)

B-1 3 Ra-226+D 8.60DE-03 8.600E-03 "DCF2(11)
B-1 a Ra-228+D 

3
-5.080E-03 3 5.080E-03 3 DCF2(12)

B-1 Th-228+D 3 3.450E-01 3 3.45DE-01 3 DCF2(13)

B-I Th-229+D a 2.160E+00 2.160E+00 3 DCF2(14)
B-1 Th-230 3.26DE-01 3,260-01 3 DCF2(lE)

B-1 Th-232 a 1.640R+00 1.640E+UO 3 DCF2(16)
B-I U-233 a 1.350E-01 1.350E-01 I DCF2(17)

B-I 1-234 a 1.32DE-01 1.320E-01 DCF2(18)

B-1 U-235+D 1.230E-01 1.230E-01 DCF2(19)

B-I U-236 1.250E-01 1.250E-01 DCF2(20)

B-1 a U-238+D 1.18E-01 3 1.180E-01 DCF2(21)

D-l Dose conversion factors for ingestion, erem/pCi: 3
D-i 3 Ac-227+D 1.4SDE-02 3 1.480B-02 DCF3( 1)

D-i 3 Am-241 - 3.640R-03 3.640R-03 3 DCF3( 2)

D-1 Cs-137+D a.ooos-os 5.000B-05 DCF3( 3)

D-1 3 H-3 6.400E-08 6.400E-08 DCF3( 4)

c-1 Np-237+D 4.440E-03 4.440E-03 DCF3( 5)

D-1 Pa-231 3 1.060E-02 3 1.060E-02 3 DCF3) 6)

D-1 Pb-210+D 3 7.270E-03 7.270E-03 DCF3 ) 7)
D-I 3 Pu-238 3.200E-03 3.20DE-03 DCF3) R)

D-1 Pu-239 3 3.540E-03 3.540E-03 DCF3( 9)

D-1 3 Pu-240 ' 3.540E-03 3 3.540E-03 3 DCF3(10)

D-1 3 Ra-226+D 3 1.330E-03 ' 1.330E-03 3 DCF3(11)
D-1 Ra-228+D 3 1.440R-032 1.4401-03 DCF3(12)

D-1 3 Th-228+D 8.080E-4 8.0835-04 DCF3(13)

D- a Th-229+D 4.030E-03 4.030E-03 DC3(14)

D-1 Th-230 3.480E-04 I 5.48E--04 DCF3(15)

D-I Th-232 2.730E-03 I 2.730E-03 I DCF3(16)

D-1 1-233 3 2.890E-04 I 2.990E-04 3 DCF3(17)

D-1 3 U-234 2.830E-04 2.830E-04 DCF3(18)

D-1 U-236+D ' 2.670E-04 2.670E-04 DCF3(19)

D-1 3 U-236 3 2.690E-04 3 2.690E-04 DCF3 (20)

D-1 3 U-238+D . 3 2.690E-04 3 2.690E-04 3 DCF3 (.21)

D-34 Food transfer factors: 3
D-34 Ac-227+D plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 a RTF( 1,1)

D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.00E-05 2.00DE-05 RTF( 1,2)

D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.00E-05 RTF( 1,3)
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 Current 3 Parameter

Menu a Parameter a Value Default a Name

D-34 Am-241 , plant/soil concentration ratio, dimensionless 1.000E-03 1.0000-03 RTF( 2,1)
D-34 ' Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.0008-05 5.0008E-05 RTE( 2,2)
D-34 a Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 2.000E-06 * 2.000E-06 RTF( 2,3)

D-34 a a a a
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 a RTF( 3,1)
D-34 3 Cs-137+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3-000E-02 3.000E-02 a RTF( 3,2)
D-34 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 8.gQQQ-03 * RTF( 3,3)
D-34 a
D-34 H-3 , plant/soil concentration ratio, dimensionless a 4.800E+00 4.800E+00 a RTF( 4,1)
D-34 a H-3 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.2002-02 * 1.200E-02 3 RTF( 4,2)
D-34 H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-02 1.000E-02 a RTF( 4,3)
D-34 a a a a
D-34 a Np-237+D , plant/soil concentration ratio, dimensionless 2.000E-02 a 2.000E-02 a RTF( 5,1)
D-34 3 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 a 1-000E-03 RTF( 5,2)
D-34 Np-237+D a milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5 .ocE--06 5-000E-06 ' RTF( 5,3)
D-34 I a a
D-34 Pa-231 , plant/soil concentration ratio, dimensionless ' 1.000E-02 1.000E-02 a RTF( 6,1)

D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 a 5.000E-03 3 RTF( 6,2)
D-34 ' Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pci/d) a 5.0oE-0G a 5.000E-06 a RTF( 6,3)
D-34 a a a .

D-34 a Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 a RTF( 7,1)
D-34 Pb-210+D a beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 a 8.000E-04 * RTP( 7,2)
D-34 Pb-210+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3 -000E-04 a RTF( 7,3)
D-34 3 a
D-34 Pu-238 , plant/soil concentration ratio, dimensionless 3 1.000E-03 1.000E-03 RTF( 8,1)
D-34 Pu-238 , beef/livestock-intake ratio, (pci/kg)/(pCi/d) 3 1.000E-04 a 1.000E-04 a RTF( 8,2)
D-34 Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pci/d) 1.000E-06 1.000E-06 a RTF( 8,3)
D-34 a a a
D-34 3 Pu-239 , plant/soil concentration ratio, dimensionless 1.000B-03 a 1.000E-03 a RTF( 9,1)
D-34 - Pu-239 , beef/livestock-intake ratio, .(pCi/kg)/(pCi/d) a 1.000E-04 1.0002-04 3 RTF( 9,2)
D-34 3 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 1.000E-06 1.000E-06 3 RTF( 9,3)
D-34 a a a

D-34 Pu-240 a plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(10,1)
D-34 a Pu-240 , .beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 1.000E-04 RTF(10,2)
D-34 a Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 a 1.000E-06 a RTF(10,3)
D-34 a
D-34 a Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 ' 4.000E-02 RTF(1l,l)
D-34 a Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.0002-03 3 1.000E-03 3 RTF(11,2)
D-34 a Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.0001-03 a 1.000E-03 3 RTF(11,3)
D-34 3 a a 3
D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless a 4.000E-02 a 4.0002-02 a RTF(12,1)
D-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.000E-03 3 1.000E-03 3 RTF(12,2)
D-34 a Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 1.000E-03 1.000E-03 a RTF(12,3)
D-34 a a a a

D-34 a Th-228+D , plant/soil concentration ratio, dimensionless 1.000E-03 a 1.000E-03 a RTF(13,l)
D-34 Th-226+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 1.000E-04 1.000E-04 a RTF(13,2)
D-34 a Th-228+D , milk/livestock-intake ratio, .(pCi/L)/(pCi/d) -5.000E-06 3 5.000E-06 RTF(13,3)
D-34 3 a 3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 Current Parameter
Menu S Parameter Value Default Name

D-34 Th-229'+D , plant/soil concentration ratio,
D-34 Th-229+D , beef/livestock-intake ratio, (pC
D-34 * Th-229+D , milk/livestock-intake ratio, (pC
D-34
D-34 * Th-230 , plant/soil concentration ratio,
D-34 3 Th-230 , beef/livestock-intake ratio, (PC
D-34 3Th-230 , milk/livestock-intake ratio, (pC
D-34
D-34 3 Th-232 , plant/soil concentration ratio,
D-34 3 Th-232 , beef/livestock-intake ratio, (pC
D-34 3 Th-232 , milk/livestock-intake ratio, (PC
D-34
D-34' U-233 , plant/soil concentration ratio,
D-34 SU-233 , beef/livestock-intake ratio, (pC
D-34 3 U-233 , milk/livestock-intake ratio, (PC
D-34
D-34 3 U-234 , plant/soil concentration ratio,
D-34 3 U-234 , beef/livestock-intake ratio, (pC
D-34 U-234 , milk/livestock-intake ratio, (pC
D-34
D-34 U3-235+D , plant/soil concentration ratio,
D-34 3 U-235+D , beef/livestock-intake ratio, (pC
D-34 3 U-235+D , milk/livestock-intake ratio, (pC
D-34
D-34 3-236 , plant/soil concentration ratio,
D-34 3-236 , beef/livestock-intake ratio, (pC
D-34 3 U-236 , milk/livestock-intake ratio, (pC
D-34 -
D-34 3U-238+D plant/soil concentration ratio,
D-34 3 U-238+D , beef/livestock-intake ratio, (pC
D-34 '3U-238+D , milk/livestock-intake ratio, (pC

D-5 Bicaccumulation factors, fresh water, L/kg:
D-5 ' Ac-227+D , fish
D-5 3 Ac-227+D , crustacea and mollusks
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-5
D-s

Am-241
S Am-241

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/ (pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pCi/d)

dimensionless
i/kg)/(pCi/d)
i/L)/(pci/d)

fish
crustacea and mollusks

Cs-137+D , fish
Cs-137+D , crustacea and mollusks

H-3 , fish
H-3 . , crustacea and mollusks

3 Np- 2 3 7
+D , fish

S Np-237+D , crustacea and mollusks

3 Pa-231 , fish
Pa-231 , crustacea and mollusks

1.000E-03 ' 1.000E-03 RTF(14,l)
1.0009-04
5.000E-06

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-04
5.000E-06

2.50 0E-03
3.4003-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

1.500E+01
1. 000E+03

3.000E+01
1.000E+03

2. OOOE+03
1..000E+02

1-000E+00
1.000E+00

3.000E+01
4.000E+02

1.000E+01
1.100E+02

1.000E-04
5. 000E-06

1.000E-03
1.000E-04
5.000E-06

1.0 00E-03
1.000E-04
5.000E-06

2.500E-03
3.400E-04
6.000-04

2.500E-03
3.400E-04
6.00 0E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.00 0E-04

1.500E+01
1.000E+03

3 .OoE+01
1.000E+03

2-.000E+03
1. OOOE+02

1.000E+00
1.000E+00

3.000E+01
4. 000E+02

1.000E+01
1.100E+02

RTF (14, 2)
RTF(14,3)

RTF(15,1)
RTF (13, 2)
RTF (15,3)

RTF(16, 1)
RTF (16,2)
RTF(16,3)

RTF (17,1)
RTF (17,2)
RTF(17,3)

RTF (18,1)
RTF(18,2)
PTF(18,3)

RTF(19,1)
RTF (19, 2)
RTF (19, 3)

RTF(20,1)
RTF (20, 2)
RTF (20,3)

RTF (21,1)
RTF (21,2)
RTF(21,3)

1,1)
1,2)

2,1)
2,2)

3,1)
3,2)

4,1)
4,2)

5,1)
5,2)

6,1)
6,2)

BIOFAC(
BIOFAC(

BIOPAC(
BIOFAC(

BIOFAC(
BIOFAC

BIOFAC

BIOFAC(

BIOFAC(
BIOFAC

BIOPAC(
BIOFAC(
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Summary 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation

File 618-2 Staging Pile.RAD

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

File: HEAST 2001 Morbidity

0 Current Parameter

Menu Parameter 3 Value 3 Default 3 Name

Pb-210+D fish
3 Pb-210+D , crustacea and mollusks

Pu-238 , fish
Pu-238 , crustacea and mollusks

Pu-239 , fish
Pu-239 ,crustacea and mollusks

3 Pu-240 , fish
Pu-240 , crustacea and mollusks

Ra-226+D , fish
3 Ra-226+D , crustacea and mollusks

Ra-228+D fish
Ra-228+D , crustacea and mollusks

Th-228+D , fish
- Th-228+D , crustaces and mollusks

'Th-229+D
Th-229+D

Th-230
Th-230

Th-232
Th-232

U-233
U-233

U-234
3 U-234

3 3.000E+02 - 3.000E+02
3 1.000E+02 1.000E+02

3.000E+01 3.000E+01
1.000E+02 3 1.000E+02 3

EIOFAC( 7,1)
BIOFAC( 7,2)

BIOFAC( 8,1)
BIOFAC( 8,2)

3 3.000E+01 3.000E+01 BIOFAC( 9,1)
3 1.000E+02 1.000E+02 3 BIOFAC( 9,2)

3.000E+01.3
1.000E+02

3.000E+01 BIOFAC(10, )
1.000E+02 BIOFAC(10,2)

" 5.000E+01 S.008+01 BIOFAC(11,1)
" 2.500E+02 3 2.500E+02 3 BIOFAC(11,2)

5.000E+01 5.000E+01 3 BIOFAC(12,l)
2.600E+02 2.500E+02 BIOFAC(12,2)

" 1.000E+02 3 1.000E+02

" 5.000E+02 3 5.000E+02

1.000E+02 3
5.000E+02

1.000E+02 3
5.000E+02

fish
crustacea and mollusks

fis ,

crustacea and mollusks

fish
,rustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

1.000E+02
5.000E+02

1.000E+02
5.000E+02

3 BIOFAC(13,1)
3 BIOFAC(13,2)

BIOFAC(14,1)
BIOFAC(14,2)

BIOFAC(15,1)
3 BIOFAC(15,2)

3 1.000E+02 1.000E+02 3 BIOFAC(16,1)
5.000E+02 3 5.000E+02 3BIOFAC(16,2)

3 1.000E+01 3 1.000E+01 3 BIOFAC(17,1)

6.000E+01 6.000E+01 3 BIOPAC(17,2)

1.000E+01 3 1.000E+01 BIOFAC(18,1)
6.000E+01 ' 6.000E+01 BIOFAC(18,2)

U-235+D , fish

3 U-235+D , crustacea and mollusks

" U-236
" U-236

fish
crustacea and mollusks

1.000E+01
6.000E+01

1.000E+01 3 BIOFAC(19,1)

6.000E+01 BIOFAC(19,2)

3 1.000E+01 3 1.000E+01 0 BICFAC(20,1)
3 6.000E+01 3 6.000E+01 BIOFAC(20,2)

D-5 3 U-238+D , fish - 1.000E+01 3 1.000E+01 3 B10AC(21,1)
D-5 U-238+D , crustacee and mollusks 3 6.000E+01 - 6.000E+01 3 BIOFAC(21,2)
IIItIIIIIIIfiffI~lIIf ItIIIIIIIZZIIIIIIIIIITIIIIIII11I11IZ I iIII I IIIIIII IDf6I
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File :618-2 Staging Pile.RAD

Site-Specific Parameter Summary
0 a User I 2 Used by RESRAD S Parameter
Menu a Parameter Input Default 2 (If different from user input) 2 Name

Roll 3 Area of contaminated zone (m**2) a 2.071E+04 3 1.000E+04 =-- AREA
R011 3 Thickness of contaminated zone (m) 4.600E+00 2 2.000E+00 -- THICK0
R011 3 Length parallel to aquifer flow (m) 3 not used 1.000E+02 3 --- LCZPAQ
R011 3 Basic radiation dose limit (mrem/yr) 1.500E+01 2 2.500E+01 ---- 2 3BRDL
R011 3 Time since placement of material (yr) I 0.000E+00 2 0.OOOE+00 TI
R11 3 Times for calculations (yr) a 1.000E+00 1.000E+00 --- T( 2)
Roll 2 Times for calculations (yr) 3.000+00 3.0009+00 --- T( 3)
RO11 Times for calculations (yr) 2 1.000E+01 2 1.0onE+01 --- T( 4)
R011 Times for calculations (yr) 2 1.200E+01 * 3.000E+01 a - a T( 5)
Roll Times for calculations (yr) 3.800E+01 1.000E+02 2 --- 2 T( 0)
Roll 3 Times for calculations (yr) . 1.000-E+02 3.000E+02 a - a T( 7)
R011 2 Times for calculations (yr) 2 3.000E+02 a 1.000E+03 T a T( 8)

Roll Times for calculations (yr) 1.000E+03 0.o00E+00 --- T( 9)
ROll Times for calculations (yr) not used 0.OOOE+00 -- T(10)

R012 2 Initial principal radionuclide (pCi/g): Am-241 1.500E-01 a 0.000E+00 2 ---- 1( 2)
R012 Initial principal radionuclide (pCi/g) Cs-137 3 .200E-02 2 0.000E+00 3 --- ± 51( 3)
R012 Initial principal radionuclide (pCi/g): H-3 2 9.800E-01 0.000E+00 -- S1( 4)
R012 Initial principal radionuclide (pCi/g): P,-238 2 1.080E+00 2 0.000E+00 3 - S1( 8)
R012 2 Initial principal radionuclide (pCi/g): Pu-239 a 1.400E+00 2 0.000E+00 2 --- a 019)
R012 2 Initial principal radionuclide (pCi/g) Pu-240 3 4.000E-01 3 0.000E+00 --- 51(10)
R012 Initial principal radionuclide (pCi/g): U-234 2 3.390E-01 2 0.000E+00 -S1(18)

R012 2 Initial principal radionuclide (pCi/g): U-235 6.60DE-03 0.000E+00 - --- 1(19)
R012 a Initial principal radionuclide (pCi/g): U-238 I 2.940E-01 0.000E+00 2 --- a 01(21)

R012 3 Concentration in groundwater (pCi/L): Am-241 I not used 0.000E+00 . W( 2)
R012 3 Concentration in groundwater (pCi/L): C-137 not used 0.000E+00 3 --- W( 3)

R012 - Concentration in groundwater (pCi/L): H-3 not used 0.000E+00 2 --- 2 Wl( 4)
R012 3 Concentration in groundwater (pCi/L): Pu-238 not used a 0.000R+00 --- 2 Pl( 8)

R012 3 Concentration in groundwater (pCi/L): PAu-239 2 not used I 0.000E+00 3 --- Wl( 9)

R012 Concentration in groundwater (pCi/L): Pu-240 a not used 0.000E+00 --- Wl(l0)

R012 a Concentration in groundwater (pCi/L): U-234 a not used 3 0.000E+00 3 --- Wl(18)

R012 3 Concentration in groundwater (pCi/L): U-235 2 not used 2 0.000R+00 3 --- 2 W1(19)
R012 a Concentration in groundwater (pCi/L): U-238 a not used 0.0008+00 2 --. 2 W1(21)

R013 2 Cover depth (m) 0.000E+00 - 0.000E+00 --- COVER0

R013 2 Density of cover material (g/on**3) not used 1.300E+00 2 --- DWNSCV
R013 Cover depth erosion rate (m/yr) 2 not used 2 1.000E-03 VCV
R013 2 Density of contaminated zone (g/cm**3) 2 1.600E+00 2 1.500E+00 2 --- 03NSCZ
R013 contaminated zone erosion rate (m/yr) 3 1.000E-03 3 1.000E-03 2 -- 2 VCZ
R013 contaminated zone total porosity 2 3.000E-01 1 4.000E-01 --- TPCZ-

R013 contaminated zone field capacity 2 2.500E-01 2 2.000E-01 2 --- 2 FCCZ
R013 contaminated zone hydraulic conductivity (m/yr) 2 2.200E-03 1.000E+01 2 - a HCCZ

R013 Contaminated zone b parameter 2 1.500E+01 235.300E+00 .-- a BCZ
R013 2 Average annual wind speed (m/sec) a 3.400E+00 2 2.000E+00 2 --- 2 WIND
R013 2 Humidity in air (g/m**3) 2 8.000E+00 B e.000E+00 a - a HUMID .

R013 E Evapotranspiration coefficient 2 9.100E-01 35.0008-01 2 - a EVAPTR
R013 2 Precipitation (r/yr) - 1.524E-01 2 1.000E+00 --- PRECIP
R013 2 Irrigation (m/yr) - 7.00E-01 2 2.000E-01 2 - RI

R013 Irrigation mode overhead 2 overhead M --- S IDITCH

R013 2 Runoff coefficient 2 2.000E-01 2 2.000E-01 2 2.RUNOFF
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File : 618-2 Staging Pile.RAo

Site-Specific Parameter Summary (continued)
0 3 User 2 3 Used by RE=AD Parameter
Menu 3 Parameter Input Default (If different from user input) 3 Name

R013 3 Watershed area for nearby stream or pond (m**2) 3 not used 3 1.000E+06 --- 3WAREA
R013 Accuracy for water/soil computations not used a 1.000E-03 3 Romberg failures occurred 3EPS

R014 3 Density of saturated zone (g/cm**3) not used a 1.50E+00 - 3 DEONSAQ
R014 2 Saturated zone total porosity 3 not used 4.000E-01 a --- 3 TPSZ

R014 2 Saturated zone effective porosity 3 not used 2.000E-01 a --- 35EPSZ
R014 3 Saturated zone field capacity 5 not used 2 2.000E-01 a FCSZ
R014 3 Saturated zone hydraulic conductivity (m/yr) a not used a 1.000+02 3 a S
R014 3 Saturated zone hydraulic gradient not used 2.0003-02 - H3WT
R014 Saturated zone b parameter 3 not used 3 5.300E+00 3 --- 3 BSZ
R014 3 Water table drop rate (m/yr) a not used 3 1.000E-03 a - a voT
R014 3 Well pump intake depth (m below water table) I not used 3 1.000E+01 _3 DWISWT
R014 a Model: Nondispersion (MO) or Mass-Balance (0) 3 oct used 3 N -MODEL .

R014 3 Well-pumping rate (m**3/yr) nout used 2.500E+02 U --- S UW

R015 * Number of unsaturated zone strata 3 not used 3 1 3 3 NS
R015 3 Unsat, zone 1, thickness (m) 3 not used 3 4.003E+00 H--- a (1)
ROIS U nset. zone 1, soil density (g/cm**3) 3 not used - 1.500E+00.3 --- 3DENSUZ(1)
R015 3 Unsat. zone 1, total porosity a not used a 4.000E-01 a - a TPUZ(l)

R015 unsat. zon 1, effective porosity a not used a 2.000E-1 a a 3EPUZ(l)
R015 U Unsat. zone 1, field capacity 3 not used 3 2.000E-C1 3 --- 50E0 F (1)
R015 A Unsat. zone 1, soil-specific b parameter a not used a 35.300E+00 a BUZ()
R015 a Upsat. zone 1, hydraulic conductivity (m/yrl a not used a 1.000E+01 2 a HCUZ(1)

R016 3 Distrihution coefficients for Am-241 a a a
Role 3 Contaminated zone (cm**3/g) 2 2. 000E+02 a 2.000E+01 a - a DCNUCC( 2)
R016 -Unsaturated zone 1 (cm**3/g) 3 not used 2 2.000E+01 3 --- DCNUCU( 2,1)
R016 a Saturated zone (cm**3/g) . not used 2 2.000E+01 --- a DCNUCS 2)
R016 3 Leach rate (/yr) 3 0.000E+00 2 0.000E+00 3 5.397E-05 ALEACH( 2)
R016 a Solubility constant a 0.000E+oo 0.0003+00 not used a SOLUBK( 2)

R016 D nistribution coefficients for Cs-137 a a 3
Role 3 Contaminated zone (cm**3/g) 3 5.000E+01 3 1.000E+03 3 --- a DCUCC( 3)
R016 3 Unsaturated zone 1 (c3**3/g) 2 not used a 1.000E+03 a --- 3CU( 3,1)
R016 3 Saturated zone (cm**3/g) a not used 1.000E+03 ---- 03DCCS( 3)
Rol& 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 2.149E-04 AL5ACH( 3)
R016 Solubility constant 0.000E+00 a 0.0003+00 2 not used 3 SOLUBK( 3)

R016 Distribution coefficients for H-3
R016 contaminated zone (cm**3/g) 3 0.000E+00 3 0.000E+00 3 --- DCNUCC( 4)
R016 Unsaturated zone 1 (m**3/g) 3 not used a o.ooos+Oo a --- 3 DCUUU( 4,1)
R016 Saturated zone (cm**3/g) not used 2 0.000E+00 --- 3 D03=CS( 4)
R016 2 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 5.752E-02 a ALEACH( 4)
R016 Solubility constant 0.0o0E+0o 0.OO0E+oO a not used SOLUBK( 4)

R016 Distribution coefficients for Pu-238 a a a
R016 Contaminated sone (cm*3/g) a 2.0002+02 3 2.000E+03 3 --- .) DNC 5)
R016 a Unsaturated zone 1 (cn',3/g) not used 3 2.000E+03 3 --- 2 DCNOCU( 8,1)
R016 3 Saturated zone (cm**3/g) a not used 2.000E+03 --- 33DCNUCS( 8)
R016 3 Leach rate (/yr) 3 0.0003+00 a o.ooE+oo a 5.387E-05 2 ALEACH( 8)

R016 Solubility constant 0.000E+00 3 0.000E+00 3 not used a SOLUBK( 8)
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Summary 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File 618-2 Staging Pile.RAD

Site-Specific Parameter Summary (continued)
0 3 User 3 3 Used by RESRAD . Parameter
Menua Parameter Input 3 Default 3 (If different from user input) 3 Name

R016 Distribution coefficients for Pu-239 3

R016 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 -- _ 3 DCNUCC( 9)
R016 3 Unsaturated zone 1 (cm*3/g) notused 2 2.000E+03 3 --- 3 DCNUCU( 9,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 2.000E+03 3 -- 3 DCNUCS( 9)
R016 3 Leach rate (/yr) 3 0.0000E+0 3 0.000E+00 3 5.387E-05 3 ALEACH( 9)
R016 3 Solubility constant 0.000E+00 3 0.000E+00 I not used 3 S0LUBK( 9)

R016 3 Distribution coefficients for Pu-240 3 3 - 3
R016 3 Contaminated zone (cm"*3/g) 3 2.000E+02 3 2.000E+03 3 ---- 3 DCTUCC(10)
R016 Unsaturated zone 1 (om**3/g) 3 not used 3 2.0003+03 --- 3 DCNUCU(10,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 2.000E+03 3 --- 3 DCNUCS(10)
R016 3 Leach rate (/yr) 0.000E+00 3 0.000E+00 3 5.387E-05 3 ALEACH(10)

R016 3 Solubility constant 3 0.000E+00 0.000E+00 not used 3 SOLUBK(10)

R016 3 Distribution coefficients for U-234 3 3
R016 3 Contaminated zone (cr**3/g) 8.900+00 5.000E+01 3 . --- ' DC56CC(15)
R016 3 Unsaturated zone 1 (cm**3/g) . - 3 not used 5.0008+01 --- 3DCNUCU(1B,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 5.000E+01 3 -- 3 DCNUCS(18)
R016 3 each rate (/yr) 3 0.000E+00.3 0.000E+00 3 1.187E-03 3 ALEACH (18)
R016 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used ' SOLUBK(18)

R016 3 Distribution coefficients for U-235 3 -

R016 3 Contaminated zone (cm**3/g) 3 8.900E+00 3 5.000E+01 3 --- 3 DCNUCC(19)
R016 3 Unsaturated zone 1 (cm**3/g) 3 not used. 5.000E+01 1 --- DCNUCU(19,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 5.000E+01 ---- 2cNCS(19)
R016 Leach rate (/yr) 3 0.000E+00 3 0.000E+O0 3 1.187E-03 3 ALEACH(19)
R016 3 Solubility constant 0.000E+00 0.0008+00 not used SOLUBK(19)

R016 ' Distribution coefficients for U-238 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 8.900R+00 3 5.000E+01 --- DCMUCC(21)

R016 3 Unsaturated zone 1 (cm*23/g) 3 not used 3 5.000E+01 3 --- 3 DCNUCU(21,1)
R016 3 Saturated zone (c**3/g) 3 not used 1 5.000E3+01 3 ---- 3 DCUCS(21)
R016 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 1.187E-03 3 ALEACH(21)
R016 3 Solubility constant 3 0.000E+00 3 0..0000E+00 3 . not used 3 S0LUBK(21)

R016 Distribution coefficients for daughter AC-227 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 2.000E+01 3 2.000E+01 3 --- DCNUCC( 1)
R016 Unsaturated zone 1 (cm**3/g) 3 not used ' 2.000E+01 . . --- 3 DCiUCU( 1,1)

R016 saturated zone (cm**3/g) not used 2.000E+01 -_-3 000300( 1)
R016 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 5.342E-04 3 ALEACH( 1)

R016 3 Solubility constant 3 0.000E+00 ' 0.000E+00 3 not used * SOLUBK( 1)

R016 ' Distribution coefficients for daughter Np-237 3 3
R016 3 Contaminated zone (03**3/9) .- 1.000E+00 '-1.000E+00 3 2.574E+02 3DCNUCC( 5)

R016 3 Unsaturated zone 1 (cm**3/g) I not used '-1.000E+00 3 --- DCNUCU( 5,1)

R016 Saturated zone (cm**3/g) 3 not used '-1.000E+00. 3 --- 3 DCNUCS( 5)
R016 3 Leach rate (/yr) 0.000E+00 3 0.000+00 3 - 4.186E-05 3ALEACH( 5)
R016 3 Solubility constant 3 0.000E+00 3 0.0003+00 3 not used 3 SOLUK( 5)
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation

File 618-2 Staging Pile.RAD

Site-Specific Parameter Summary (continued)

0 3 rser 3 3 Used by RESRAD 3 Parameter

Menua Parameter 3 Input 3 Default (If different from user input) Name

R016 3 Distribution coefficients for daughter P-231

Rol 3 Contaminated zone (cm*-3/g) 3 5.000+01 3 5.000E+01 3 --- 3 DCNUCC( 6)

R016 3 Unsaturated zone 1 (on*-3/g) 3 not used 3 5.OOE+01 3 --- DCNUCU 6,1)

R01G 3 Saturated zone (cm**3/g) 3 nnt used 5.000E01 3 --- e05C1UCS 6)
R016 3 Lech rate (/yr) 3 0.000E+00 3 0.000E+00 3 2.149E-04 3 ALEACH( 6)

R016 3 Solubility constant 3 0.000E+00 3 0.000E+D0 3 not used 3 SOLUBK( 6)

R016 3 Distribution coefficients for daughter Pb-210 3
R016 Contaminated zone (cm*'3/g) 1.000E+02 I .000 2 3 --- 3 DCNUCC( 7)
R016 3 Unsaturated zone 1 (cm**3/g) - not used 3 1.000E+02 3 --- 3 DcCU( 7,1)

R016 3 Saturated zone (cm**3/g) 3 not used 3 1.000E+02 - DCMUCS( 7)

R016 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 1.076E-04 3 ALEACH( 7)

R016 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used ' SOLUBK( 7)

ROle Distribution coefficients for daughter Ra-226 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 7.000E+01 3 7.000E+01 ' --- 3 DCTUCC(11)
R01G 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 7.000E+01 3 --- 3 DCNUCU(1l,1)
R016 Saturated zone (cm**3/g) 3 not used 3 7.000E+01 3 --- 3 DCNUCS(11)
Role 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 1.537E-04 3 ALEACH(11)
R016 3 Solubility constant 0.000E+00 0.000E+00 3 not used 3 SOLUBK(11)

R016 3 Distribution coefficients for daughter Ra-228 3 3 3
R016 Contaminated zone (cm**3/g) 3 7.000E+01 3 7.000E+01 --- 3 DCNUCC(12)
Role 3 unsaturated zone 1 (.m**3/g) 2 not used 3 7.000E+01 3 --- 3 DCNUCU(12,1)
R016 3 Saturated zone (ca**3/g) 3 not used 3 7.000E+013 --- 3 DCNUCS(12)
R016 Leach rate (/yr) 3 0.0000E+0 0.000E+00 1.537E-04 ALEACH(12)

R016 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK(12)

R016 2 Distribution coefficients for daughter Th-228 3 3 3
R016 3 Contaminated zone (cm**3/g) 6.0002+04 '.000E+04 --- 3 DCUCC(13)

R016 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 6.000E+04 3 - --- 3 DCSUCU(13,l)
016 3 Saturated zone (cm**3/g) 3 not used 3 6.000E+04 3 --- 3 DCNUCS(13)

R016 Leach rate (/yr) 0.000E+00 3 0.000E+00 3 1.797E-07 3 ALEACH(13)

R016 Solubility constant 3 0.000E+00.3 0.000E+00 3 not used 3 SOLUBZ(13)

R016 Distribution coefficients for daughter Th--229 3 .

R016 Contaminated zone (cm**3/g) 3 2.000E+02 6.A002.04 --- OCNUCC(14)

R016 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 6.000E+04 3 3 DCNUCU(14,l)
Role Saturated zone (n**3/g) anot used 6.000E+04 D --- 3 DCNUC(14)
R016 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 5.387E-05 3 ALEACH(14)

Role 3 Solubility constant 0.000E+00 0.000B+00 a not used SOLUBK(14)

R016 3 Distribution coefficients for daughter Th-230 3 3 3
R016 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 6.000E+04 3 --- DCNUCC(15)

R016 3 Unsaturated zone 1 (cm**3/g) 3 not used 3 6.000E+04 3 --- 3 DCNUCU(15,1)
R016 3 Saturated zone (cm**3/g) 3 not used 3 6.000E+04 3 --- 3 DC6UC5(15)

R016 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 5.387E-05 3 ALEACH(15)
R016 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLK(15)
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File : 618-2 Staging Pile-RAD

Site-Specific Parameter Summary (continued)
a a User 3 Used by RESRAD Parameter

Menu Parameter I Input Default a (If different from user input) Name'

3 Distribution coefficients for daughter Th-232
a Contaminated zone (Co**3/g)
S.Unsaturated zone 1 (cm**3/g)
a Saturated zone (c**3/g)

Lech rate (/yr)
a Solubility constant

a Distribution coefficients for daughter U-233
a Contaminated .one (cm**3/g)
a Unsaturated zone 1 (cm**3/g)
a Saturated zone (cm**3/g)

leach rate (/yr)
a Solubility constant

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

R016
Role
R016
Role
R016
Role

R016
R016
R016
R016
R016
Role

R016

Role
R016
R016
Role
R016

R017
R017
R17
R017
R017
R017
R017
R017
R017
R017
R17
R017
R017
R017
R017
R017
R017
R017
Rol7

R017
R017

Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer

annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular

radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius

Cm),
(m) ,

(m) ,
Cm) ,
(m) ,
(m) ,
(m) ,
(m) ,

(m) ,

(m),

ring
ring
ring
ring
ring
ring
ring

1:
2:

3:;

4:
5:
G:

7:

-1)

riang :
ring 9:
ring 10:
ring 11:
ring 12:

6. 000E+04
not used
not used
S000E00
0.000E+00

8.9 00E+00
not used
not used
0.000E+00
0.0 00E+00

5.000E+01
not used
not used
0. 000E+00
.0. 000E+00

7. 3 00E+03
1.0008-04
3.0008+01
4.000E-01
7.000E-01
1.650E-01
5.500E-02
1 .000E+00

not
not

a not
S not

not
anot
anot

a not

2 notnota not
anot

used
used
used
used
used
used
used
used
used
used
used
used

6.000R+04
6.000B+04
6.000E+04
0.000E+00
0.000E+00

5. 000E+01
5. 0 00 E+01
5.000E+01
0.000E+00
0.0 00E+00

5.000E+01
5.000E+01
5.000E+01
0.0 00E+00
0.000E+00

B.4 00E+03
1.000E-04

3.000E+01
4.000E-01
7.00DR-01
5.000E-01
2.500E-01
1.000E+00

5.000E+01
7.071F+01
0.000E+00
0.000E+00
0.000E+00
0.000E+0 0
0. 000E+0 0
0.000E+00
0.000E+00
0.0 00E+00
0000E+00
0.000E+00

1. 797E-07
nut used

1.187E-03
not used

2.149E-04
not used

>0 shows circular AREA.

D DC4UCC(16)
a DCNUCU(16,1)
a DCsUCS(16)

a ALEACH(16)
a SOLUBK(16)

a DCMUCC(17)

3DCNUCU (17,1)
" DCMCS (17)
" ALEACH(17)
S SOLUBK(17)

a DCNUCC(20)
DC03CU(20,1)

a DCRUCS(20)

a ALEACH(20)
SOLUBK(20)

* INHALR
SMLINH

SED

SSHF1
a FIND

SFOTD -

RAR_SAPE( 1)
SRADSHAPE( 2)

RADSHAPE( 3)
RADSHAPE( 4)
RAD SHAPE( 5)

a RAD SHAPE( 6)
m AD_SHAPE( 7)

SRAD_SHAPE) 5)
PAD_5GAPE( 9)

a RAESHAPE(10)
a RAD_SRAPE(il)

3 RAD_SEAPE(12)

D-73

" Inhalation rate (m**3/yr)
" Mass loading for inhalation (g/m**3)
a Exposure duration
a Shielding factor, inhalation
" Shielding factor, external gamma -
" Fraction of time spent indoors
a Fraction of time spent outdoors (on site)
" Shape factor flag, external gamma
" Radii of shape factor array (used if FS =
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Summary 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation

File 618-2 Staging Pile-.RAD

Site-Specific -Parameter Summary (continued)
0 Ussr Used by RESRAD 3 Perameter

Menu Parameter * Input 3 Default (If different from user input) Nams

R017 3 Fractions of annular areas within AREA: 2 3 3
R017 3 Ring 1 3 not used 1.000E+00 3 --- FRACA( 1)
R017 3 Ring 2 3 not used 3 2.732E-01 -- 3 FACA( 2)

R017 Ring 3 not used 0 .00OE+00 --- 2 FRACA 3)
R017 3 Ring 4 3 not used 0.000E+00 3 --- 3 FRACA( 4)

R017 S Ring 5 3 not used 3 0.000+00 3 3 FRACA( 5)

R017 Ring 6 3 not used 3 0.000E+00 3 --- 33FACA 6)
R017 3 Ring 7 3 not used 3 0..000E+00 3 -0FRACA 7)

R017 3 Ring 8 3 not used. 3 0.000E+00 2 FRACA( 8)
R017 3 Ring 9 - not used 0000E+00 0 --- 2 FRACA 9)
R017 ' Ring 10 3 not used 3 0.000E+00 3 --- 3 FRACA (10)

R017 Ring 11 not used 3 0.000E+00 3 -- 3 F2R(11)
R017 3 Ring 12 3 not used 3 0.000E+00 2FRACA(12)

R012 3 Fruits, ,egetables and grain consumption (kg/yr) 3 not used 3 1.600E+02 3 --- 3 DIET(l)
. 2018 3 Leafy vegetable consumption (kg/yr) 3 not used 3 1.400E+01 3 --- I DIET(2)

R0.8 3 Milk consumption (L/yr) 3 not used 3 9.200E+01 --- IET(3)
R012 3 Meat and poultry consumption (kg/yr) anot used 2 6.300E+01 3 --- DIET(4)

R028 3 Fish consumption (kg/yr) 3 not used 3 5.400E+00 --- 2 DIET(5)

R018 Other seafood consumption (kg/yr) 3 not used 9.000E-01 -3 DIET(6)
ROle 3 Soil ingestion rate (g/yr) 3 7.300E+01 3 3.650E+01 3 --- SOIL
R018 ' Drinking water intake (L/yr) not used 3 5.100E+02 3 DWI
RD18 3 Contamination fraction of drinking water 3 not used 3 1.000E+00 3 --- 3 FEW
I012 I Contamination fraction of household water 3 not used 3 1.000+00 --- 3 FHSW
012 3 Contamination fraction of livestock water 2 not used 2 1.000E+00 3 3 FLW

R018 Contamination fraction of irrigation water 3 not used 3 1.000E+00 3 --- I FIRW
R018 5 Contamination fraction of aquatic food 3 not used 2 5.000E-01 3 --- 3 FR9

R018 3 Contamination fraction of plant food 3 not used Fl FPLAMT
R018 3 Contamination fraction of meat 3 not used '-1 3 --- FMEAT
R018 Contamination fraction of milk 3 not used '-1 - FMILK

R019 2 Livestock fodder intake for meat (kg/day) 3 not used 3 6.800E+O 3 3 LFIE
R019 3 Livestock fodder intake for milk (kg/day) - not used 3 5.500R+01 3 LFI6

R019 3 Livestock water intake for meat (L/day) 3 not used 3 S.000E+01 3 --- LWIS

R019 Livestock water intake for milk (L/day) 3 not used 3 1.600E+02 3 --- 2LW16
R019 3 Livestock soil intake (keg/day) I not used 3 5.000E-01 3 --- LSI
R019 s Mass loading for foliar deposition (g/m**3) 3 not used 3 1.000E-04 3 3 MLFD
R019 3 Depth of soil mixing layer (m) . 1.500E-01 2 1.500E-01 3 --- 2 DM
R019 3 Depth of roots (m) . not used 9 0.000E-01 3 -- DROOT
R019 3 Drinking water fraction from ground water 3 not used 2 1.000E+00 2 --- I FGWDW
R019 Household water fraction from ground water 3 not used 3 1.000E+00 3 --- FGH
R019 3 Livestock water fraction from ground water 7 not used 1.000E+00 - FGWLW
R019 S Irrigation fraction from ground water 3 not used 3 1.000E+00 3 - 3 FGWIR

R19B S Wet weight crop yield for Non-Leafy (kg/m'*2) 3 not used 3 7.000E-01 3 --- 2 yV(1)
R19B Wet weight crop yield for Leafy (kg/m**2) 3 not used 3 1.500E+00 S --- 3 YV(2)
R19B 5 Wet weight crop yield for Fodder (kg/n**2) I not owed 3 1.100E+00 W --- 2 WV(3)

R19B 3 Growing Season for Non-Leafy (years) 2 not used 3 1.70DE-01 3 --- 3TE(1)
R19B3 Growing Season for Leafy (years) 3 not used 2 2.00E-01 2 3 TE(2)
R193 Growing Season for Fodder (years) 3 not used 8.000E-02 - TE(3)
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Summary 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File 618-2 Staging Pile.RAD

Site-Specific Parameter Summary (continued)
3 User 3 Used by RESRAD Parameter

Menu * Parameter 3 Input 3 Default 3 (If different from user input) 2 Name

R19B Translocation Factor for Non-Leafy anot used 3 1.000E-01 --- TIV(1)
R19B. 2 Translocation Factor for Leafy not used 1.000E+00 3 --- 5 TIV(2)
R199 3 Translocation Factor for Fodder a not used ' 1.000E+00 3 --- TIV(3)
R19D * Dry Foliar Interception Fraction for Non-Leafy anot used 2.500E-01 --- 3 RDRY(l)
R19B 3 Dry Foliar Interception Fraction for Leafy 3 not used 3 2.5009-01 3 -3 RDRY(2)
R19B 3 Dry Foliar Interception Fraction for Fodder 3 not used 3 2.500E-01 2 --- HDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 not used 3 2.500E-01 3 --- RWRT(1)
R19B 3 Wet Foliar Interception Fraction for Leafy not used 3 2.500E-01 3 --- 3 RWET(2)
R19B 3 Wet Foliar Interception Fraction for Fodder 3 not used 2.5009-01 3 --- 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation .3 not used 3 2.0009+01.3 --- 3 WLAM

C14 3 C-12 concentration in water (g/cm**3) not used 2.000E-05 3 --- 3 C12WTR
C14 3 C-12 concentration in contaminated soil (g/g) 3 not used 3 3.000E-02 3 3 C12CZ
C14 3 Fraction of vegetation carbon from soil not used 3 2.000E-02 3 O 3 TL
C14. Fraction of vegetation carbon from air 3 not used 9.8009-01 --- 3 CAIR

C14 3 C-14 evasion layer thickness in soil (m) not used 3 3.000E-01 3 --- 3 DMC .

C14 3 C-14 evasion flux rate from soil 1/sec) 3 not used 3 7.000E-07 3 . --- 3 EVSN
C14. 3 C-12 evasion flux rate from soil (1/sec) 3 not used 3 1.0009-10 3 --- 3 REVSN
C14 3 Fraction of grain in beef cattle feed 3 not used 3 S.000E-01 3 . --- 3 AVFG4
C14 3 Fraction of grain in milk cow feed I not used 2.0009-01 3 --- AVFGS
014 DC0 correction factor for gaseous forms of C14 3 not used 3 8.894B+01 --- C02F

STOR storage times of contaminated foodstuffs (days): 3 3 3 -

STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01 3 --- 3 STORT(1)
STOR 3 Leafy vegetables 1.000E+00 1.000E+00 --- 3 0T70_7(2)
STOR 3 Milk 3 1.000E+00 3 1.000E+00 3 --- 3 0T70_T(3)
STOR Meat and poultry 2.000E01 2.000E+01 3 --- 3 STORT(4)
STOR 3 Fish - 7.000E+00 7.000S+00 - --- 3 0T70_1(5)
STOR 3 Crustacea and mollusks 3 7.000E+00 3 7.000E+00 3 --- T 0T0RT(6)
STOR 3 Well water 3 1.000E+00 1.000S+00 --- T 0T09 T(7)
STOR Surface water 3 1.000E+00 3 1.000E+00 3. -- R 3 TO T()

STOR 3 Livestock fodder 3 4.500E+01 ' 4.500E+01 3 --- STORT(9)

R021 Thickness of building foundation (m) 3 not used 3 1.500E-01 3 --- 3 FLOORI
R021' Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 3 3DSL
R021 Total porosity of the cover material 3 not used 3 4.000E-01 3 TPCV
R021 3 Total porosity of the building foundation 3 not used n 1.000E-01 3 --- TPF
R021 3 Volumetric water content of the cover material 2 not used I 5.000E-02 3 --- 3 PH20CV
R021 3 Volumetric water content of the foundation I not used 2 3.000E-02 PH2OFL
R021 3 Diffusion coefficient for radon gas (r/sac): 3 3 3
R021 3 in cover material not used 2.000E-06 3 -- DIFCV
R021 3 in foundation material - not used 3 3.000E-07 3 --- S DIFFL
R021 3 in contaminated zone coil 3 not used 3 2.000E-06 3 3 DIFCZ
R021 3 Radon vertical dimension of mixing (m) 3 not used 3 2.000E+00 3 - -3 mix
R021 3 Average building air exchange rate (1/hr) a not used 5.000E-01 ----- . REXG
R021 3 Height of the building (room) (m) 3 not used 3 2.500E+00 3 --- 3 HRM
R021 Building interior area factor not used 3 0.000E+00 3 .FAI
R021 Building depth below ground surface (m) 3 not used I-1.000E+00 3 --- DMFL
R021 3 Emanating power of Rn-222 gas 3 not used 3 2.500E-01 3 --- 3 EMANA(1)
R021 3 Emenating power of Rn-220 gas not used 3 1.500E-01 3--- EMNA(2)
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Suemarv 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation

File 618-2 Staging Pile.PAD

Site-Specific Parameter Summary (continued)

0 3 3 User 3 3 Used by RESRAD 3 Parameter

Menu Parameter 3 Input Default 2 (If different from user input) 3 Name

TITL 3 Number of graphical time points G .4 --- 3 NPTS
TITL 3 Maximum number of integration points for dose s 5 --- --- LYAX

TITL 3 Maximum number of integration points for risk 3 9 3 -=- 3 --- ICYMAX
tiffiltffffffffffftfffffffffiffliff1iftilifftfflfff1111111fff11Ifffffffififif111111111111fffiiiiiifiiiif1111fI11111111111111fi

Summary of Pathway Selections

Pathway User Selection

-- external gamma . active
2 -- inhalation (w/ radon) 3 active
3 -- plant ingestion suppressed
4 -- meat ingestion 3 suppressed
5-- milk ingestion suppressed
6-- aquatic foods suppressed
7 -- drinking water 3 suppressed
8-- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 active

iltiftttffittlttttttttttffifffn:ff:frfffffnfffin
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Contaminated Zone Dimensions
La
Area: 20710.00 square meters

Thickness: 4.60 meters
Cover Depth: 0.00 meters

Initial soil Concentrations, pCi/g
iAaaasaaaaaaa88

Am-241
Cs-137
H--3
Pu-238
Pu-239
Pu-240
U-234
U-235
U-238

1. 5.dE-0I
3.200E-02

9.80BE-01

1.080E+00
1.400E+00

4. OOE-01
3.390E-01

6.600E-03
2.940E-01

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)

t (years): 0.000E+00 l.00OE+00 3.000E+00 1.000E+01 1.200E+01 3.800E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 2.121E-01 2.1112-01 2.092E-01 2.033E-01 2.0178-01 1.844E-01 1.591E-01 1.289E-01 1.076E-01

M(t): 1.4145-02 1.407E-02 1.395-02 1.355E-02 1.345E-02 1.229E-02 1.061S-02 8.591H-03 7.172E-03
OMaximum TOOSE t): 2.121E-01 mrem/yr at t = 0.000E+00 years
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