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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the

. 818-2 Solid Waste Burial Ground, also referred tc as Solid Waste Burial Ground No. 2;
Burfal 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 Sits in southeastern Washington
State. During its period of operation from 1851 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 io verily attainment of the remedial
action goals. Resulis of the sampling, laboratory analyses, and data evaluations for the
818-2 sife indicate that all remedial action objectives for direct exposure, protection of
groundwater, and protection of the Columbia River ﬁave been met fér industrial land
use {see Table ES-1). |

The site meets cleanup standards and has been reclassified as "interim cﬂoéed out’ in
accordance with the Hanford Federal Facility Agreement and Consent Order
(ecology et al. 1889) 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 Venﬂca‘tmn Resuits for the
618-2 Waste Site. (2 Pages)

Remedial
Rl::%lil::xgt Remedial Action Goals _Results Otﬁzztci’ces Ref.
o Attained?
Direct Exposure — | Attain 15 mrem/yr dose rate above Maximum dose rate caiculated 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 maxirmum risk
caicu!atec[ by RESRAD for the site is. Yes d
1.5 x 10 ° and 9.58 x 107 for the combined
staging pile and decontaminatior: area. No
radionuclides were detected above
background in the overburden soil.
Direct Exposure — | Attain individual COC RAGs. All individual COC concenirations are below Yes d
Nonradicnuclides the RAGs. _
Nonradionuclide Attain hazard quotient of <1 for Ali hazard quotients are below 1.
Risk Requirements |noncarcinogens.
Attain cumulative hazard quotlent of <1 | The curulative 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 ail nonradionuclide carcinogenic .
- ] COCs (arsenic and cadmium) were detected
Atfain a total excess cancer risk of <1 X | po|ow statistical background levels.
10™ for carcinogens.
Groundwater/River | Atiain single COC groundwater and With the exception of uranium, RESRAD
Protection — river protection RAGs. medeling predicts thai 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 radiocnuclides are
Standards: 4 mrem/yr (beta/gamma) | predicted to reach groundwater within 1,000 Yes d
dose rate fo target receptorsforgans.® | years; therefore, the Drinking Water Standard
. RAGs have been attained.
Meet drinking water standards for No nhonuranium alpha-emitting radionuclides
nonuranium alpha emitters: the more | are predicted to reach groundwater within
stringent of the 15 pCi/l. MCL or 1/25"™ 11,000 years; therefors, the drinking water
of the derived concentration guide per |standards for aipha emitters have been
DOE Order 5400.5.° attained.
Meet total uranium standard of The maximum predicted activity for total
21.2 pCilL.° 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.
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Table ES-1. Summary of Cleanup Verification Resulls for the
618-2 Wastie Site. (2 Pages)

Remedial
Regulaiory . - Aclion
Requirement Remedial Action Goals Results Oblectives Ref.
Attained?
Supperting 1. 618-2 cleanup verification sample location design {Appendix D) e
Information )
2. Closeout Plan for the 618-2 Burial Ground f
: “Netional Primary Drinking Water Regulations™ 40 Code of Federal Regulations 141).

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

Based on the isotopic distribution of uranium in the Hanford Skte background, the 30 pg/t. MCL (65 Federal Regisier 76708) corresponds 1o 21.2

pCi/L. Concentration-to-activity calzulations are documented in Calcufation of Total Uranium Activity Corresponding fo a iMaximum Contaminant

Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038 (BHi 2001).

4 Cleanup Verification $5% UCL Calcufations for 618-2 Shallow Zene/Deep Zone/Overburden and 618-2, 618-3, 618-8 Staging Pile and Decon Pad
Footprint, 0600X-CA-V 0080, Rev. 2, Washington Closure Hanford, Richiand, Washington.

¢ 618-2 Bhalfow, Deep Zone, Overburden/Stockpile Area Sampling Plan, 0300X-CA-V0077, Rev. 0, Washmgton Closure Hanford, Richland,

., Washington.

' Closeout Planfor the §18-2 Burial Ground, CCN 129577, Washington Closure Hanford, Richland, Washingion (WCH 2006a}).

CERCLA = Comprehensive Environmental Rasponse, Compensation, and Liabifity Acf of 1980

CoG = contaminant of concemn

MCL = maximum contaminart level {drinking water standard)
NA =not applicable

RAG = remedial action goal

UCL = upper confidence limit

ES-3
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Attachment ES-1
Waste Site Reclass:flcatlon Form
Date Submi'tted:‘ ) : Ogerab!e Um_t_{si 300—FF-2 _ ' Control Number: 2006-062
12/07/06 _ E . , B o
. , N Lead Agency: EPA
Originator: - .Waste Site 1D: 618-2 o ‘
L M. Dittmer : '

: | Type of Reclassification Action:
Phone: 372-9664 x o

. Rejected a
Closed Ot 0
Interim-Closed Cut

O

No Action

" This form documnents agreement among the parties fisted below authonzmg classnflcatlon of the subject unit as
reiected, closed out, or no action and authorizing backiill of the site, if appropriate. ’F nal removal from the National -
Pricrities List of no action or closed-out sites wﬂl occur at a future date. . : :

- Descrlgtlon of current waste Slte condmon-

Remedial actions at thls site have been performed in accordance with remedial action ob]e_.twes and goals -

established by the U.S. Environmental Protéction Agency and the U.S. Depaniment of Energy, Richiand Operations

Office, in concurrence with the Washington State Department of Ecology.  The selected remedial action invoived |

| (1) excavating the site to the extent required to meet specified sail cleanup. levels, (2) disposing of contaminated
excavation materials at the Environmental Restoration Disposal Facility in the 200 Area of the Hanford Site, and -

3) backhllmg the site with clean soil to adjacent grade elevations. -

. Basis for rec!asslflcatto_n:

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, Washingfon, U.S. Environmental Protection”
Agency, Region 10, Seattle, Washington (EPA 2001). Remedial actions were performed so as to aliow 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 Veérification Package for the 618-2 Buna! Ground
(CVP—2006-00010) Washmgton Closure Hanford, Richland, Washlngton

-D.'C.Sr'n.ith, - - ﬁ// . - [2/2 )0k

‘DOE-RL Project Manager - - : ‘ "S_?gﬁ_atﬁe e Date
NA . R ' :
Ecology Project Manager : jature Date
. _A.\.Boyd - ) o /7/ 2 ./\/5 12./z 8/ok
. EPA Project Manager ‘ Slgnature Dati .

ES-4
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1.0 INTRODUCTION

This cieanup verification package (CVP) documents that the 618-2 wasie 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 (RACs)} and
remedial action goals (RAGs) for this site are documented in the ROD (EPA 2001) and
the Remedial Design Repori/Remedial Action Work Plan for the 300 Area (RDR/RAWP)
(DOE-RL. 2004b). The ROD provides the U.S. Depariment of Energy, Richland
Operations Office, the authority, guidance, and objectives to conduct this remedial
action.

The remedy specified in the ROD (EPA 2001} and conducied for the 618-2 waste siie
included: (1) excavating the site fo the extent required to meet specified scif cieanup
levels, {2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Facility (ERDF) in the 200 Arsa of the Hanford Site, and

- (3) backiilling the site with clean soii {o the average adjacent grade elevation.
Excavation was driven by RAOs for direct exposure, protection of groundwater, and
protection of the Columbia River. For the respactive points of compliance, RAGSs,
summarized in Table 1, were established for the contaminants of concemn (COCs) in the
RDR/RAWP (DOE-RL 2004b) to support industrial land use. Preliminary waste site
contaminants of potential concern were identified in the 300 Area Remedial Action
Sampiing and Analysis Plan (SAP) (DOE-RL 2004a). Folicwing excavation of the siig,
final COCs were identified in the Closeout Plan for the 618-2 Burfal Ground (WCH
20086a) and are listed in Table 1.

Tabie 1. Summary of Remedial Action Goals —~ industrial Land Use. (3 Pages)
dustyi . .
Cortaminants Sgrill g?:;u;;p industrial Soil Cleanup Levei for lnduiin::i f;;;?éi?nw’
of Concarn Level for Dlgect Groundwater Protection” Protection®
_ Contact {mag/ka)
(malke) tmgka)..
Nonradionuclides
Barium 4,900° NA® NA®
| Cadmium 139° NA® NA®
Chromium >1,000,000" NA® NA®
Lead 1,000¢ NA® NA®
Selenium 17,500" NA® NA®
Tin >1,000,000" NA® NA®
Uranium (total) | 505' 385 385'
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Table 1. Summary of Remedial Action Goals — Industrial Land Use. (3 Pages)

Industrial Soil c,t‘::f;r:i:viﬂor industrial Soil Cleanup
Contaminants of Concern %[faanup Level _fojr Groundwater Level for River
A irect E)fposure Protection® Protet.;tlon
' (pClIg) ‘ (pICiIg) {pCb’g)
Radionuclides

Tritium (H-3) 471 ' 6,932,000 13,864,000
Cobalt-60 5.2 NA® NA®
Nickel-63 4,026™ 83™ 83"
Strontium-90 2,500 NA® NA®
Cesium-137 25 NA® NA®
Europium-152 12 NA® NA®
Europium-154 11 NA® NA®
Europium-155 518 NA® NA®
Plutonium-238 155 NA® NA®
Plutonium-239/240 245 NA® NA®
Plutonium-241 12,900" NA® NA®
Americium-241 210 NA® NA®
Uranium-233/234 169° 129° 129°
Uranium-235 17° 13P 13P
Uranium-238 164° 125° 125P
Uranium {Total) - 350° ' 267 267"

8

Direct contact values represent soil concenirations that are protective of human receptors from direct contact with contaminated
waste/soll. Listed WAC 173-340-745{4), Method C cleanup standards for industrial scil apply to the top 4.6 m (15 ft) (WAC 173-
340-745[6]){1996).

Groundwater protection values represent seil concentrations that will be protective of groundwater. Values are equal to 100 times
the groundwater cieanup 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 WAG 173-340-750(4)(b)(H}(A) or {B), (1996).

The RESRAD model predicts that the constituent witl not reach groundwater within 1,000 years based on 2 geneic site prafile
{4 m [13.1 f{] 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 (1986).

Method C industrial cleanup level from the Cleanup Levels and Risk Calcufations (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 pCi/y for total
uranium, the corresponding uranium concentrations are 505 my/kg and 385 mgrkg, respectively (BHI 2002) for

300-FF-2 Operable Unit sites.

Direct exposure values represent soil activifies for individual radionuclides that would meet the remedial action objective for
cumulative risk {i.e., 10" to 10°° risk under an industrial land-use scenario) from exposure to contaminated waste/soll. Values will
be lower for multiple radionuelides 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). :

Groundwater protection values represent soll concentrations that will be protective of groundwater. Listed values are calculated
by RESRAD, based on the applicable groundwater cleanup standard (DOE-RL 2004b).

River protection values représent soil concentrations that wilt not cause applicable river cleanup standards to be exceeded as
contaminants migrate through the soll column to groundwater, and from groundwater to the river. Listed values are caiculated by
RESRAD., based on the applicable river cleanup standard (DOE-RL 2004b).
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™ Cleanup Jeve! values from 100 Area RDR/RAWP (DOE-RL 2005} and (BH! 2004}, 100 Area Radionuclide Lookup Values for the

1895 interim Remedial Action Becord of Decision, Calculation Number 0100X-CA-V00486, Rev. 0, Bechtel Hanford ine. Richland,
WA,

" Cleanup feve! vatue determined by RESRAD modeling for pluionium-241 using industrial land-use input parameters, as provided in.
the 300-FF-2 Focused Feasihility Study (DOE-RL 2000).

® Values determined using uranium equiiibn‘ui*n 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 Repori/Remedial Action Work Plan for the 300 Area
" {300 Area RDR/RAWP) (DOE-RL 2004b).

P Values determined using uranium equilibrium isotopic ratios and the Industrial scenario selecied soil cleanup lavel for
groundwaker/river pratection for total uranium (267 pCifg) as provided in the 300 Arsa RDR/RAWP {DOE-RL 2004b).

9 {isted value is equal to & 15 mremfyr dose, based on the isotopic distribution of uranium-234, urenium-235, and uranium-238 in
the 300 Area from calculation brief 0300X-CA-V0042.

* Value caleulated using RESRAD, based on the generic site moded, with a lengih parallel to groundwater of 100 rn (328 fi) and Kd
vaiues of 8.9 ml/g for the contaminated zone and 0 mi/g for the saturafed zone {iith no unsaturated, uncontarninated zone),

MCL = maximum contamination level (drinking water standardj}
NA = not applicable

RDR/RAWP =remedial design reportremedial action work plan
RESRAD = RESidual RADioactivity (dose assessment madel)

WAC = Washington Administrative Cods

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 iand-use listed in Tabie 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)

Contaminanis of Direc;i;g)sosure g:’c?uigﬁaffe: Cifol.::'n%?ae HZ’L:’
Concern. ‘ (mg/kg)® ?rotecti%n Pmtectio;n
{mg/kg) {mg/kg)
. Nonradionuclides

Arsenic 20 NAd ‘ NA®
Sarium 1,600 . NAY NAT
Cadmium 13.9° NA® _ NAY
Chromium 120,000 NAY _ NA
Lead | 353" NAS NA®
Tin 48,000 NA® NA®
Selenium 400 19 19

Sitver 4007 8° 19

Uranium {total metal) 81" 53" _ 537
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Table 2. Summary of Remedial Action Goals — Unrestricted Land Use.

(2 Pages)
Contaminants of Dlrec;i)g)sosure groc:]uﬁﬁvc\f:tz' Cglc:::ni?ae I;;I;er
Concern _ (pCi/g) Prote?tion Protef:tion
(pCifg) (pCilg)
Radienuclides '

Tritium VAR 30,530 61,060
Cobalt-60 : 1.4 NA? NA®
Nickel-63 ' 4,026 83’ ’ 83'
Strontium-90 4.50 ‘ NA‘ NA
Cesium-137 6.2 ' NA? - NAY
Europium-152 1. 3.3 NA? NAT
Europium-154 .30 _ NA® NAY
Eutopium-155 : 125 NAY NA®
Uranium-233/234 27.4" . 7.9 3538
Uranium-235 2.7 1.8 3.6
Uranium-238 26.2! 17.8 34.6
Plutonium-238 - 388 NAY NA®
Plutonium-239/240 35.1 - NA® NA®
Plutonium-241 854" None® None*
Americium-241 32.1 NAY NA®

]

a

]

w

Direct contact values represent soil concentrations that are protective of human receptors from direct contact with contaminated
waste/soil. Cleanup levels for unrestrigted soil apply to the top 4.6 m {15 fi) as listed in WAC 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) {1998), unless otherwise noted.

River protection values represent soil concentrations that will not cause applicable river cleanup levels 1o be exceeded as
contaminants migrate through the soil column to groundwater, and from groundwater ¢ the river. Listed values are equai fo 100
times the applicable river cleanup stanhdard multiplied by a dilution attenuation facior of 2, unless otherwise noted.

The RESRAD mode! predicts the constituent will not reach groundwater within 1,000 years based on a generic site profile (4 6m
[15 ft] contaminated zone and 6 m [198.6 ft] uncontaminated zone).

Cieanup fimit based on the inhalation exposure pathway per WAC 173-340-750(4)(b)(ii} () or (b) (1996).
AWAC 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 Chifdren (EPA 1994).

Cleanup level values from 100 Area RDR/RAWP (DOE-RL 2005) and BHI 2004, 100 Area Radionuclide Lookup Values for the
1985 Interim Remedial Action Record of Decision, Calculation Number 0100X-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
correspanding to 15 mrem/yr of 56 pGi/g corresponds to a uranium concentration of 81 mg/ka.

Cleanup level values from 100 Area RDR/RAWP (DOE-RL 2005) and BHI 2004, 100 Area Radionuclide L ookup Values for the
1995 Intetim Remedial Action Record of Decision, Calculation Number 0100X-CA-V0046, Rev. 0, Bechte! Hanford in¢. Richland,
WA,

Values determined using uranium equilibrium isctopic ratios and the unrestricted land use scenario selected soil cleanup lavel 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).

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

RAG = remedial action goal

RESRAD = RESidual RADwactivity (dose assessment model)
RDR/RAWP = remedial design repori/remedial action work plan
NA = not applicable
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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
receplors. Itis believed that the presence of selenium at this site does not pose a risk
tc ecological receptors because concentrations of selenium are within the range of
natural site background (DOE-RL 1996). Barium, selenium, and uranium
concenirations 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
guantitative 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 818-2 Burial Ground, part of the 300-FF-2 Operable Unit, is located just notth of the
300 Area exclusion area fence, and immediately adjacent to the 618-3 Burial Ground in
the vicinity of Washington State Plane coordinates E584020, 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 northem trench, approximately 49 m (160 ft) long and 9 m (30 )
wide; a middie trench approximately 54 m (175 ft) long and 15 m (50 ft} wide; and a
southem trench approximately 55 m (180 ft) long and 18 m (50 ft) wids. Each trench
was assumed to be approximately 4.6 m (1£ fi) deep.

The 618-2 Burial Ground is reperted to have been in operation from 1951 to 1954,
primarily for the disposal of contaminated equipment, materials, and laboratory waste
from the 300 Area Facllities. Radiological contaminants were reporied {o include
uranium, plutonium, and mixed fission products. The uranium waste was reportedly
solid metal {uranium oxide) cuttings from reactor fuei fabrication faciiities in the 300
Area. The plutonium and fission products came from waste generated in the 300 Area
laboratory facilities. Non-radiclogical contaminants are reporied to include lead and tin
from various “dip-canning” prccesses. 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 repcrted not to have spread to the southeast portion of the trench where

~high-activity waste was known to be concentrated (GE 1954). [n 1988, during interim
stabilization, a large number of automotive batteries were discovered on the surface of
the waste site. The baiteries were left m-pEace 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.
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3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action activities at the 618-2 waste site initially began in Novermber 2004

and were completed in August 2006 (WCH 2008a, 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 BAGs.
in-process radiclogical field screening was conducted during the site remedial actions fo
guide the excavation and guickly assess the presence and level of contamination. The
radiological survey results indicated the presence of lsotopes of uranium and plutenium,
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 “stockpiie” 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 inciuded 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 excavaticn and sorting operations

(WCH 2006a). All excavated materials were disposed of at ERDF. Approximately
71,203 metric fons (78,488 U.S. tons) of material from the site was removed and
disposed of at ERDF (WCH 2006a). Pre- and post-remediation topegraphic civil survey
results for the 618-2 waste site are depicted in Figures 2 and 3, respectively.

Excavated material consisted of coniaminated soil and a wide variety of miscellaneous
debris. Some Land Disposal Restriction (LDR) materials, (primarily lead solids) were
identified among the debris and were subsequently segregated from the bulk scil and
non-LDR debris, then designated for separate load-cut as LDR material. Subsequent to
sorting, the remaining bulk soil and non-LDR debris malerial stockpiles were sampled to
ensure that the material was in compliance with LDR restrictions. Upcn receipt of
sampie rasuits confirming compliance with LDR restrictions, the “released” stockpile
material was loaded into ERDF containers and transported to ERDF for disposal. LDR
matetials that had been segregated for treaiment were subsequently ioaded-out and
transporied to ERDF undér 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—Remedlatlon Topographlc Civil Survey Map for the 61 8-2 Waste Site.
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Excavation of contaminated soil and debris was performed until native scil was reached
at the floor of each trench. The determination cf native soil was based cn 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. Following a sampling campaign to ensure compliance with LDR
restrictions, these sorted stockpiles were loaded into ERDF containers and iransported
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 subseguently sampled. Upon receipt of sample results confirming
compliance with LDR restrictions, these stockpiles were also loaded intc ERDF
containers and transported to ERDF for disposal.

In January 2008, 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 sotting, the “in-trench” stockpiles were
then sampied to ensure compliance with LDR restrictions. Upen receipt of sample
resuits confirming compliance with LDR restrictions, the “in-trench” stockpiles were
loaded intc ERDF containers and transported to ERDF for disposal. Load-out cf 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 Buria! 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 material. Small quantities of laboratory
glasswars, drummed oil, metal crucibles and centrifuges were unesarthed in discrete
areas cof 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
orofile for LDR materials. No evidence of bulk liquid waste disposal was cbserved
during excavation of this waste site. Photos of waste items are provided in Appendix A.

11
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The total amount of non-LDR waste that was transported to ERDF from the 618-2 Burial
Ground waste site was approximately 71,048 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 o 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 radionucliides. A sodium iodide detector was used for gamma radiation
and a plastic scintiliation detector (SHP-380AB) was used for measurement of beta
radiological activity. The plastic scintillation detector was used in addition 1o 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 plutoniim-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 20086, an area of yellow to orange discolored soil exhibiting high plutonium
contamination was located and sampied in the eastern poriion 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 f) 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 resuits
indicated residual plutonium activities decreasing with depth, but not at a rate that would
support an evaluation of protection of groundwater using the “560-50” 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 scil samples for
laboratory analysis to support further evaluation of protection of groundwater. A grab

i2



CWP-2006-00010
Rev. D

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 jow activities in the scil column within the range of the histerical groundwater
table fluctuation (104.5 m [342.8 ft] to 107.5 m [352.7 ft]). A grab sample of waterwas
coliected for laboratory analysis and indicated the presence of contamination potentially -
exceeding drinking water standards. This data, however, is suspect due to the methed
of coliection where stagnant water that had infilirated 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 restilts of the soll
samples collected at this location for plutonium, uranium, and americium-241, including
the pH measurements, are summarized in Table 3 with the complste [aboratory analysis
provided in Appendix B. -

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

Sample | Sample E?::‘;E‘:ﬂ oy [Am-261| Pu-238| Pu-239/240 | Pu-241| U-233/234) U-285 | U-238
Number| Date m) {pCilg)! (pCilg); (pClg) |(pCilg)l (pCilg) |(pCi'g)| {pCilg)
J1oNKa | 6/19/06] 111 | NA | 874 | 163 | 13500 | 6,760 | 19 571 | 104
J1oNL3 | 7/10/06] 1105 | NA | 295 | 38.7 | 2,350 | 1,160] 151 | 0.4€6| 12.8
“112Y08 | 8/2/06 | 110 1 6.08] 332 | 1.47 572 | 235 56 545 | 50.9
T12Y09 | 8/2/06 | 109 | 3.66] 306 | 214 | 1.710 | 776 | 139 | 1.i6 | i4.4
J12Y10 | 8/2/06 | 108 | 691 111 | 2.39 150 672 | 161 | 0.996] 152
J12Y11 | 8/2/06 | 107 | 5.04] 63.6 | 0.897 | _ 62.1 327 | 182 | 1.32 | 18.
J732V2 | 8/2/06 | 106 | 7.35] 0.732 | 0.49 560 13.4 | 446 | 0282 379
J134V3 | 8/2/06 | 105 | 7.46] 281 | O 0918 | 145 | 333 | 0117] 2.71

Four additicnal potholes were dug surrounding the test pit area {see Figure 5), io
assess the adequacy of removal of the plutonium contamination. Each pothole was dug
2 m (6.6 ft) (108 m [354.3 {t] elevation) and then a discrete soil sample was coliected.
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 soii removal, two bias samples were coliected, as
discussed in Section 3.4, to verify adequacy of scil remediation. The results of the bias
sampling are provided in Appendix B. Figure 5 shows the location of the test pit, the

four additicnal potholes, and the approximate boundary of additional scil removal.
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Figure 4. 618-2 Burial Ground Test Pit Sample Locations.
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Figure 5. Location of Test Pit and Potholes.
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3.3.2 Final Status Radiological Surveys

Radiological surveys were performed in August and September of 2008, 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 soil 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 radiclogical 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 sampies.

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-137 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. [n 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.
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Figure 12. Map of Bias Sample Locations.
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3.5 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected on September 6 and 7, 20086, 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 [aboratories 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
nile/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 shaliow and a deep zone decision unit.
The site was excavated to a depth of approximately 8 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 ).

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 (f) (§t?) 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 ' Medium ' .

decontamination pad 20,131 | (>100,000 to 400,000) 4 16 composite
footprint)
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4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presenis the evalua’tlon and modeling of the 618-2 cleanup verification data
for comparison with the data quality criteria and RAGs.

4.7 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 objeclives and performance specifications.

The DQA for the 618-2 waste sile determined that the data are of the right type, quality,
and guantily 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 suppott 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 85% 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 vaiue is used in the calculation of the 85%
UCL. In cases where the laboratory does not repoit a value for data qualified with a "U®
(i.e., less than the detection limit}, cne-half of the minimum detectable activity is used in
the calculation of the 95% UCL.

Nonradionuclides: For daia 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% UCE 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 dewtect[on ihe 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 85% UCL
calculation briefs (Appendix D), with results shown in Table 5. Uranium background
concentrations are accounted for in the shallow zone, deep zone, overburden seils and
combined staging pile and decontamination pad area by subtracting the background
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concentraiion from the statistical value. Anthropogenic and naturally occurring
radionuclide background are accounted for in the overburden soil only by subtrac’ung
the background concentration from the statistical value.

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

COCs' gggfgig:g Shallo}:v Zone | Deep Zone | Overburden S;aei:? If::l
Radionuclide Concentration (pCi/g)

Americium-241 NA 0.54 6.52 023 U 0.15
Cesium-137 1.1° 15 0.914 0 (<BG) 0.032

| Cobalt-80 0.008" 0.021 U 0.023 U 0.013U - 0.020 U
Europium-152 " NA 0.055 U 0:068 U 0.054 U 0.052 U
Europium-154 0.033° 0.070U 0.080U 0.037 U go7o U
Europium-155 0.054" 0.069 U 013 U 0.0077 U 0.084 U
Nickel-63 NA 0.498 U 0.261U 0.648 U 0.85 U
Tritium NA  0.0938 U 0.788 U 0.862 U 0.98
Plutonium-238 0.004° 0056 U 1.08 0.038 U 0.067U
Plutonium-239/240 0.025° 5.2 72.9 " 0.065 U 1.8
Plutonium-241 . NA 145U 343 1.32 U 25U
Strontium-90 048 0.037 U 7.4 0(<BG) U 0.055 U
Uranium-233/234 11" 0.930 108 0 (<BG) 0.339
Uranium-235 0.11" - 0.062 2.24 0 (<BG) U 0.0066
Uranium-238 1.1" 1.07 11 0 (<BG) 0.294

Nonradionuclide Concentration (mg/kg} |

Arsenic ' 6.5 1.9 S 14 2.6 3.4
Barium 132 73.6 76.9 70.9 87.5
Cadmium 0.81° 0.08 U 0.09U 0.09 U 1.4U

{ Chromium 18.5 6.6 5.7 6.0 6.4
Lead 10.2 4.9 55 4.2 4.0
Selenium 0.78° 0.76 078 1.0 14U
Silver 0.73 NA NA NA 29U

§ Tin NA’ 23 2.9 2.4 28.8 U
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Tabie 5. Statistical Cleanup Verification Data Set. (2 Pages)®

: Hanford Site | ... : , Staging Pile/
COCs Background Shallow Zone | Deep Zone | Overburden Decon Pad
Uranium (total) 3.21 417 335 1.06 3.32

# Laboratory data, including the minimum detectable activity or practical quantitation limit for the individual cleanup
venflcataon samples, are included in Appendix B and the 35% UCL calculation brief in Appendix D.
® DOE-RL, 1896, Hanford Site Background: Part 2, Soil Background for Radionuclides, DOE/RL-96-12, Rev. 0,
U.S. Depariment of Energy, Richiand Operations Office, Richland, Washington.
Hanfor{:{ Site-specific background not available. Value is from Ecology publication 84-115 (Ecology 1994).
 No Hanford Site-specific background is available.

BG =background NA = not applicable
COC = confaminant of concem U = undetected

4.3 BIASED SAMPLE RESULTS

Nine biased grab samples were coliected. The sample locations are shown in

Figure 12. Five were locaied at suspect hot spots as determined from post-excavaiion
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 scil
contamination {Figures 5 and 12).

Stalistical analysis (e.g., calculation of a 95% UCL value) is inappropriate for evaluation
of biased samples; therefore, the sample resulis for each biased sample are evaluated
using the maximum de‘tectecﬂ activity for each COC and comparing the value directly to
the cleanup level. Table & provides a comparison of the maximum result of the nine
blased samples against the cleanup criteria. Individual sample resulis are provided in
Appendix B.

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

industrial Land-Use Soil
Contaminant of Maximum Result Cleanup Level Does the Maximum Result
Concern " Direet Groundwater Weet the Cleanup Level?
Exposure Protection
Nonradionuclides (mg/kg)

Arsenic 3.3 58 NA Yeos
Barium 109 4,800 NA ~ Yes
Cadmium 0.20 139 NA Yes
Chromium 10.4 >1,000,000 NA Yes
{ead 6.8 1,000 NA Yes
Selenium 1.2 17,500 NA Yes
Silver 0.5 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 . Cleanup Level Does the Maximum Result
Maximum R it
Concern a esu . Direct Groundwater Meet the Cleanup Level?
Exposure Protection
Total uranium® 148 505 : - 385 Yes
Arocior-1254 0.0069 - 85.6 0.438 ) Yes
Radionuclides _
Americium-241 : 9.19 210 NA Yes
Cesium-137 1.12 25 " NA Yes
Plutonium-238 1.57 155 NA Yas
Plutonium-238/240 916 - 245 NA Yes
Plutonium-241 32.9 12,900 NA " Yes
Strontium-20 7.20 2,500 NA . : Yes
Uranium-233/234° 47.8 169 - 129 Yes
Uranium-235™ 2.42 17 : 13 Yes
Uranium-238"° 50.1 164 125 Yes

& 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 pGi/g) was calcuiated
using RESRAD, based on the generic site model, with a fength parallel to groundwater of 100 m (328 ) and
distribution coefficient values of 8.9 mL/g for the contaminated unsaturated zone and 0 mL/g for the saturated zone
(with no unsaturated, uncortaminated zone) (DOE-RL 2004b).

© Values determined using uranium equilibrium isotopic ratios and the industrial scenario selected soil cleanup levels for
total uranium as prowded in the Remedial Design F?eporr/HemearalActron Work Plan for the 300 Area (DOE-RL
2004b).

RESRAD = RESidual RADioactivity {dose model) NA = nct applicable

4.4 SITE-SPECIFIC CLEANUFP 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 medeling methodologies, resulis, input values, and the site-specific
cleanup verification model are included in the RESRAD calculation brief (Appendix D).
Specific resuits from the calcuiations are discussed in the RAG evajuation section
(Section 5.0).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonsirates 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 iocated in an uncontaminated
area, the sample resulis are compared against the unrestricted land-use soit cleanup
levels listed in Table 2. Section 5.4 documents application of the WAC 173-340 three-
part test {o the shallow zone, deep zone, overburden, and combined staging pile and
decontamination pad area. This test is required for nonradionuclide COCs cnly and is
based on the most restnctlve RAG for each zone.

E.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.7 Radionuclides

8.1.1.1 Direct Comparison to RAGs. The resuits 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 pericds. The dose rate is largest at present (year 2006), 1.18 mrem/yr, for the
combined shaliow and deep zones. The maximum dose rate for the combined staging
pile and decontamination pad area is 0.212 mrem/yr at present (year 200€). The
estimated dose rate in the year 2018 is 0.989 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 Facifity
Agreement and Consent Order (Ecology et al. 1989). All dose rate estimaties are less
than the 15 mrem/yr RAG. The RESRAD computations are presented in detail in the
refarenced 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 — All-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,
respectwe[y The maximum ELCR for the combined shallow and deep zone is

1.5 x 10™ and occurs at year 2006. The maximum ELCR for the combined staging pile
and decontamination area is 9.58 X 107 and cccurs in year 2006. The ELCR predicted
for the year 2018 is 1.19 x 10°° for the combined shallow and deep zone and 8.70 x 10’ 7
for the combined staging pile and decontamination area. Therefors, both the combined
shallow and deep zone ELCR and the combined staging pile and decontamination area
attain the CERCLA risk range of 10™*to 107,
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5.1.2 MNonradionuclides

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 Moncarcinogenic 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 and 8.3 x 10°®, respectively, resulting in a cumulative hazard quotient of

8.2 x 10, Selenium, tin, and uranium detected in the overburden resulted in individual
respective hazard quotients of 5.7 x 10°®, 2.3 x 10° and 2.1 x 10 with a cumulative
hazard quotient of 2.2 x 10°°. For the combined staging pile and decontamination area,
only uranium was detected above background resulting in beth an individual and
cumulative hazard quotient of 4.1 x 10, This evaluation is shown in the $5% UCL
calculation brief (Appendix D). All calculated individual and cumulative hazard guotients
were iess than 1.0, therefcre, the noncarcinogenic hazard quotient RAG has been
aftained for the 618-2 waste site. :

F‘égwré 15. RESRAD Analysis — Radionuclide Risk, All Pathways — Combined
Shallow and Deep Zone.
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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 Carclnogenlc 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°. The cumulative excess
cancer risk for all nonradionuclide carcinogenic COCs must also be less than 1 x 10°
(WAC 173-340). Excess cancer risk was not calculated because the nonradicnuclide
carcinogenic COCs (arsenic and cadmium) were either not detected or detected below
the statistical background levels. ‘

5.2 GROUNDWATER REMEDIAL AC‘TION 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 protectlon of groundwater (21.2 pCi/L) (EPA 2004, DOE-RL 2004b).

5.2.2 Nonradlonuchdes

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 Haldianucﬁides

The cleanup verificaticn statistical values for isotepic uranium were detected below the
total uranium scil cleanup level of 267 pCi/g, which has been determined tc be
protective of the Columbiza River (EPA 2004, DOE-RL 2004b).

5.3.2 HNonradionuclides

All nonradicnuclide COCs were either not detected, detected below background levels,
cor 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 K4 (150 ml/g) and therefore RESRAD
predicts it will not reach groundwater or the Columbia River within 1,000 years.

54 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 vatue must be
less than the cleanup level, (2) ne 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
seienjum for the shailow zone, deep zone, and combined waste staging pile/
decontamination pad area becauss 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 Kq (150 mL/g) and RESRAD
credicts it will not reach groundwater within 1,000 years. The three-part 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 (fromn Tabie 1 and Table 2 as applicable), the maximum
detected value, the total number of samples collected, and the percentage of sampies
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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.

.  Maximum '
eles, | Siticn | URCST | o | et |
Contaminant | aolicable | Verification | |, ClcanuP | NUmber |y iseation Data | Criteria
of Concern | a ’ Verification of ‘ . .
RAG Value - . d Set Exceeding | Attained?
b Value Samples 4
(mg/kg) | (mglkg) (markg)® RAG
Shallow Zone o . _
Uaniuom | 885 | 417 | 458 | 4 | o | Yes
Deep Zone ' :
Uanium | @5 | 338 | 501 | 4 | 25% | Yes'
_ Overburden
Selerim | 1 | 10 | 1o | 4 | 0 | Ves
' Staging Pile/Decontamination Area
Uanium | 53 | 332 | 12 | 16 [ - o0 | Yes

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.
Total number of samples in the decision unit includes field duplicate samples, whach are included in the evaluation
as separate samples.
® Criterion is percentage of data set exceedmg 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 wifl not exceed the total uranium standard of 21.2 pGi/L.
RAG =remedial action goal - RESRAD = RESidual RADioactivity {dose model)
WAC = Washington Administrative Code

a
b
c
d

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 scenatrio 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 o

~ groundwater or the Columbia River. Institutional controls are required to prevent driliing
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 ailow unrsstricted
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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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.

- i 3 Vi o -t
. “ 3 o %

/ iy

G .

08. 31 E0S




CVP-2006-00010
Rev. 0

A-7. Photo of Test Pit Excavation Performed in Southeast Section of the Middle
Trench at 618-2 Burial Ground.
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MDA = minimum detectable activity
NA = not-analyzed
PQL = practical quantification limit

Q = Qualifier

U = undetected

Sarnpling | Sample | Sample Arsenic Barium Cadmium___ __Chromiuwm
Area Number Date mg/ka | Q 2QL malka. | Q PQL. mg/kg | Q PAL mg/hkg | @ POL
A 18006 | 9/7/068 | 1.8E+00 1.1E+00 | B.73E401 6E-00 | 9E-02 | U1 SE02 | 7AE100 2.0E-01
A3 J13DJ9 | 9/7/06 | 1.8E+00 1 1E+00 | 7.13E401 BE-02 | 9E-02 | U | 9E-02 | 6.1E+00 2.0E-01
Ad J13DK0 | "9/7706 | 1.9E+00 11E+00 | 5.85F+01 BE-02 | OE-02 | U | oE-02 | 4.2E+00 2 0E-01
A J13DJ7 | 9/7/06 | 1.8E+00 1.16+00 | 7.91E+07 BE-02 | 9E+00 | U | 9E+00 | 4.5E+00 2.0E-01
D icat . )
o"fiﬁ!gs ﬁ, J13DJ8 | 9/7/08 | 1.7E+00 1.1E+00 | 6.98E+01 BE-02 | 9E+00 | U | 9E+00 | 4.8E+00 2.0E-01
Spiit of
Trangy | J18DK2 | om0 | L e oo 0 8E.01 | 7-9BE+O1 5.0E-01 | 1.4E-01 | U | 1.4E-01 | 5.5E+00 3.6E-01
Equipment ; ;
B | J18DKT | 9/7/06 | 1.9E+00 1.1E+00 | 5.85E+01 6E-02 | 9E-02 U | 9E02 | 42E+00 2.0E-01
Sampling | Sample | Sample Lead Selenium Tin Uraniuim
Area | Number Date mglkg | Q) PGL mg/k Q PQL mg/kg | Q PQL mgkg | Q PQL
Al J13DJ6 | 9/7/06 | 5.6E+00 3.5E400 | 7.6E-01 | | 7.6E+00 | 2.0E+00 | J | 1.0E400 | 3.51E+00 7E-08
A3 J13DJ9 | 9/7/06 | 8.7E+00 3.6E400 | 7.5E-01 | U | 7.5E+00 | 2.4E+00 | J 1 1.0E+00 | 3.35E+00 7E-03
A4 J13DKO | 9/7/06 | 3.3E+00 3.5E+00 | 7.5E-01 | U | 7.5E400 | 2.4E+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 | 2.4E400 | J | 1.0E400 | 8.72E+00 7E-03
'gﬂﬂiggf}i J13DJ8 | 9/7/06 | 3.5E+00 3.4E4+00 | 7.4E-01 | U 7.4E-01 | 2.2E+00 | J | 1.0E+00 | 3.35E+00 7E-03
Jsfefgj; J13DK2 | 9/7/06 | 2.6E+00 1.5E-01 | 5.5E-01 1.7E-01 | 2.8E+00 | U | 2.8E+00 | 1.25E+01 2,08E-02
Eq;'lzg‘kem J13DK1 | 9/7/06 | 7.0E-01 12E-01 | 2.56-01 | U | 2.5E-01 | 68E-01 | | | 3.4E-01 | 5.88E-01 7E-03
J = estimated

0 Ay
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Table B-1. 618-2 Shaliow Zone Cleanup Verification Data. (2 pages)

Sample | Sample Americium-241 Cesium-137 Cobali-60 Europium-152 Europium-154
Number Date pCilg | Q{ MDA pCiflg | Q MDA pCilg Q] MDA pCilg Q| MDA | pCilg [Q] MDA
J13D.Jé 9/7/06 | -1.0E-01 | U] 7.3E-02 | 2.24E+00 3.9E-02 2.7E-02 | U[ 27E-02 | 84F-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-C1
J13DKOD 9/7/06 8.1E-01 71E-02 | 21E-02 | U] 2.1E-02 2.3E-02 (U] 23E-02 | 47E-02 | U | 47E-02 | 7.8E-02 U} 7.8E-02
J13DJ7 9/7/06 { 5.6E-02 | U] 7.6E-02 | 3.4E-02 1.7E-02 | 4.6E-02 | U| 46E-02 | 3.4E-02 | U | 3.4E-02 | 5.3E-02 jU| 5.3E-02
- J13DJ8 9/7/06 | 9.9E-02 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 pCilg |G| MDA pCilg [Ql WDA pCifg |G| MDA | pCilg [Q| MDA | pCilg |Q] MDA
J13DJs 9/7/06 | 6.7E-02 | U| 6.7E-02 {-1.71E+00| U] 3.BE+00 | -4.29E-01| U | 2.4E+00 | 5.1E-02 | U | 4.9E-01 | 3.55E-01 | U] 3.9E-01
J13DJ9 9/7/08 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 j U{ 5.3E-01
J13DK0 | 9/7/06 4.9E6-02 | U| 4,9E-02 | -5.40F-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 | 3.8E-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-G1 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-H1
J1.3.DK2 9/7/06 | 3.61E-02 | U | 4.06E-02 5.95E+OQ U} 6.18+00 | 8.82E-03 | U | 3.89E-02{ 1.57E-02 | U | 2.92E-02| 1.73E+00 2.92E-02
Sample | Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Number Date pCilg |G| MDA pCilg | Q MDA pCifg | Q| MDA pCilg [ Q| MDA pCi/lg [Q] 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 | 2.0E-01 | 1.90E+00 1.7E-01
J13DJ9 9/7/06 | 1.40E+01| Ul 2.2E+01 | -6.5E-02 | U] 2.4E-01 | 1.58E+00 2.1E-01 | 6.8E-02 | U | 2.6E-01 | 2.20E+00 2.1E-01
J13DKO 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
J130J7 9/7/06 |1.42E+01| U | 2.0E+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 | 9.85E+00| U| 1.8E+01 | -2.4E-02 | U 2.5E-01 | 1.83E+00 23E-01 { 1.11E-01 | U | 2.8E-01 | 1.88E+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 -2.61E-02
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Table B-2. 6§18-2 Deep Zone Cleanup Verificaiion Data. (2 pages)

Sampling | Sample | Sample | Arscnic Barlum Cadmium _ Chromium
Area Number Date mg/kg | Q| PQL mgkg |G| PQL | mgka | G Pl makg | Q POL
Al J130.]4 9/7/08 1.4E400 1.1E+00 | 5.85E+01 B8E-02 9E-02 U 9=-02 425400 2.1E+00
A3 J13DJ2 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
Ad J13DJ3 9/7/08 1.5E+00 1.1E+00 | 8.33E+01 | 6E-02 9E-02 U 9E-02 6.7E+-00 2.0E-01
A2 J13DJo | 9/7/06 | 1.1E+00 | U T 1.1E+00 | 6.35E+01 6E-02 | 9E-02 | U | 9E-02 | 2.5E+00 2.0E-01

buplicate |+ 1 ang1 | /06 | 116400 | U | 1.1E+00 | 7.37E401 6E-02 | 9E-02 | U | 9E02 | 44Ew00 | | 20E-01

of J13DJO ! L

ﬁ'?;gjé J18DK3 | 9/7/06 | 1.8E+00 2.8E-01 | 1.85E+02 5.1E-01 | 1.4E-01 | U | 1.4E-01 | 5.4E+00 | 3.6E-01

Sampling | Sample | Sample Lead Selenium Tin Uranium
Area_ | Number | Date | mgikg |G| PQL | mghkg |Gl POL | mgkg | Q] PaL | mghkg | @] PQL
A1 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 8/7/06 2.7E+00 3.5E-1 7.6E-01 U |7.6E-01] 2.0E+00 | J | 1.0E+00 | 1.37E+01 7.2E-02
Ad J13DJ3 9/7/06 | 3.8E+00 3.5E+00 | 7.5E-01 | U |7.5E-01| 27E+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

gﬂﬂ"scgfj%_ J13DJ1 | 9/7/06° | 3.2E+00 | | 85E-01 | 7.6E-01 | U [7.6E-01] 2.9E400 | J | 1.0E+00 | 3.70E+01 7.2E-02

ﬁ%‘gj’é J18DK3 | 9/7/06 | 3.5E+00 1.5E-01 | 3.9E-01 1.8E-01 | 8.7E+00 2.9E+00 | 8.98E+01 2.04E-02
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Table B-2. 618-2 Deep Zone Cleanup Verification Data. (2 pages)

Sampling | Sample | Sample Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-~154
Area Number | Date pCifg |G| MDA pCilg |Q} MDA pCilg | Q] MDA pCifg | Q] MDA pCi/g Q] MDA
Al J13DJ4 | 9/7/06 | 3.08E-01 7.0E-02 | 7.86E-01 53E-00 | 1.7E-02 | U] 1.7E:02 | 4.7E-02 |U| 47602 | 5.2E-02 | U] 5.2E-02
A3 | Ji3DJ2 | 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 J13DJ0 | 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 | 1.2E-01 | U] 1.2E-01

Duplicato ofl 151 | e7106 | 6.82E+00| | 47602 | 392601 | | 46E02 | 82602 [Uf 32602 | 92802 |U| 92802 | 1.4E01 |U| 11EOT
ﬁ%'gj’; 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| 6.74E-02 |

Sampling | Sample | Sample Europium~155 Nickel-63 Tritium Plutonium-238 Plutonium-239/240
Area | Number| Date [ pCilg |[Q] MDA | pCilg |Q] MDA | pCiig [Q] MDA | pCiig |[Q| MDA | pCilg |G} MDA
Al J13DJa | 9/7/06 | 4.0E-02 | U] 4.0E-02 | 1.72E-01 | U| 3.8E+00 | 7.9E-02 |U| 2.5E+00 | 9.8E-02 | U| 8.7E-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 | J13DJ3 | 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 J13DJ0 | 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] 8.3E-01 | 5.16E+01 5 3E-01

D”ﬁ"s"gj%"f 11301 | 9708 | 8002 | U 8.9E-02 | B:68E-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
ﬁﬂg% 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

Sampiing | Sample | Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Area | Number | Date pCilg |G| MDA pCifg | Q) MDA pCilg [Q| MDA pCilg [Q| MDA pCilg |Q} MDA
Al J13DJ4 | 9/7/06 | 7.07E+00| | 1.8E+01 | 9.0E-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 J13DJ2 | 9/7/06 1 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 | J13DJa | 9/7/06 | 4.20E+01] | 2.6E+01 | 1.75+00{ | 1.9E-01 | 1.61E+02] [ 4.8E-01 | 3.35E+00 | U| 5.8E+00 | 1.65E+02 4.6E-01
A2 J13DJ0 | 9/7/06 | 2.97E+01] | 2.9E+01 | 1.16E+01 2.1E-01 | 1.46E+01| | 2.9E-01 | 7.76E-01 2.8E-01 | 1.48E+01 2.9E-01

D“‘ﬁ!ggﬂzc’f J13DJ1 | 9/7/06 | 9.69E+00| U { 2.2E+01 | 9.39E+00 | | 2.0E-01 | 1.28E+01 3.0E-01 | 7.61E-01 2.5E-01 | 1.25E+01 2.6E-01
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Table B-3. 618-2 Overburden Cleanup Verification Data. (2 pages)

Sampling | Sample | Sample Arsenic Barium Cadimium Chromium
Area Number Date malka 1 Q] PGL ma/kg Q] POL mg/kg | Q PQL mg/kg | Q@ PQL
Ad J13DF9 | . 9/7/06 | 2.7E+00 1.2E+00 | 6.42E+01 6E-02 | 9E-02 | U| O9E-02 | 6.1E+00 3 OE-01
A3 J13DH2 | 9/7/06 | 1.8E+00 1AE+00 | 7.47E+01 6E-02 | 9E02 | 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| SE-02 | 5.2E+00 2 0E-01
A2 J13DHO | 9/7/06 | 1.5E+00 1.1E+00 | 6.22E+01 BE-02 | 9E-02 | U1 OE-02 | 5.3E+00 2.0E-01

O?ﬂﬁ'éﬁfo J13DH1 | 9/7/oe | 1:2E+00 116400 | 6.35E+01 6E-02 | oE02 | U| 9E02 | 6.6E+00 2.0E-01

ﬁg‘ggg JI3DH4 | 9/7/06 | 2.0E400 2.8E-01 | 8.41E+01 5.0E-01 | 1.4E-01 | U | 1.4E-01 | 7.0E400 3.6E-01

Sampling | Sample | Sample Lead Selenium : Tin Uranium
Area Number Date mgkg | Q| PQL mg/kg | Q] PQL myg/kg | Q PQL mgkg | Q PQL
AT J13DF9 | 9/7/06 | 4.1E+00 3.8E-01 | 8.2E-01 |U| B.2E-01 | 2.7E+00 | 4 | 14E+00 | 1.94E+00 7E-03
A3 J18DH2 | 9/7/06 | 4.3E400 3.5E-01 ] 1.0E-+00 7.6E-01 | 1.6E400 | J | 1.0E+00 | 9.15E-0% 7E.03
Ad J18DH3 | 9/7/06 | 3.4E+00 35601 | 7.6E-01 |U| 7.56E-01 | 2.06+00 | J | 1.0E+00 | 8.72E-01 7E-03
A2 | J13DHO | 9/7/06 | 35E+00 3.5E-01 | 7.6E-01 | U] 7.6E-01 | 1.0E+00 | U | 1.0E+00 | 9.72E-01 7E-03

O'?‘jﬁ"écgl‘fi% J13DH1 | 9/7/06 | 4.3E+00 3.56-01 | 7.5E-01 |u| 7.58:01 | 226400 | J | 1.08+00 | 8.91E-01 7E-03

ﬁ";'gag J13DH4 | 9706 | 3.2E+00 15801 | 55801 | | 1.7E-01{ 2.8E+00 | U | 2.8E+00 | 2.69E+00 2.10E-02

0 "Asyg
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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 pCilg |Q{ MDA pCilg |Q| MDA | pCifg |Q] MDA pCilg | Q]| MDA pCifg | Q| MDA
Al J13DF9 | 9/7/06 | -6.0E-03 [U] 6.9E-02 | 5.8E-02 3.9E-02 | 3.3E-02 | U] 8.36-02 | 9.0E-02 U] 9.0E-02 | 1.1E-01 | U[ 1.1E-01
A3 J13DH2 § o708 | 3.5E-02 |u| 6.2E-02 | aeE-02 |U| 3.8E-02 | 4.0E-02 |Ul 4.0E-02 | 11E-01 U} 1.1E-01{ 14E-01 | U] 1.4E-O01
Ad J13DH3 | 9/7/06 | -1.2E-02 [ U] B8.2E-02" | "4.0E-02 3.4E-02 | 2.9E-02 |U| 2.0E-02 | 7.4E-02 | Uj 74E-02 { 9.9E-02 | U| 9.9E-02
A2 J13DHo | o708 | 2.0E-02 |U| 65602 | 42E-02 |U| 4.2E-02 | 3.86-02 [U]| 3.8E-02 | 9.3E-02 U 9.3E-02 | 1.2E-01 | U] 1.2E-01
Duplicate . ' 7
of J13DHO J13DH1 | 9/7/06 | -5.0E-03 |U| 7.0E-02 | 4.8E-02 4,8E-02 | 4.9E-02 [U| 4.9E-02 | 1.2E-01 |U| 1.2E01 | 1.6E-01 [U[ 1.8E-O1
ﬁ%lggfo J130H4 | 9/7/06 | 2.97E-02 2.03E-02 | 1.55E-02 1.50E-02 | 1.98E-03 | U] 1.65E-02] -1.99E-02 | U | 3.28E-02] 2.36E-02 | U | 5.37E-02
Sampling | Sample | Sample Europium-155 Nickel-63 Tritium Plutonium-238 Plutonium-238/240
1 Area Number | Date pCilg [Q] MDA . pCifg |Q] NDA pCilg [Q]| MDA pCilg {Q| MDA pCily |G| MDA
A1 J13DF9 | 9/7/08 | 8.98-02 |U| 8.9E-02 /| -6.92E-01{ U] 3.86+00 | 7.23E-01 | U} 2.5E+00 | -6.2E-02 | U| 4.7E-01 | 6.2E-02 | U| 4.7E-01
A3 J13DH2 | o/7/06 | 1.4E-01 [U| 1.4E-01 | 1.02E+00{U| 4.1E+00 | 1.23E-011 U | 2.6E+00 0 Ul 4.9E-01 { 8.5E-02 | U |- 4.9E-01
Ad J13DH3 | 9/7/06 | 6.6B-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 JispHo | 9/7/06 | 8.4E-02 JUl 8.4E-02 Y -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 | a1 | g7 E-01 U} 1.1E 1.15E+00| U} 4 62E-01 | U| 2.6E : u| 5.0E-01
of J13DHO 1 11 9/7/06 | 1.1E- 1.1E-01 [-1.15E+ .0E+00 | 5.62E-01 .BE+00 0 U| 5.0E-01 | 1.97E-01 5.0E-
ﬁ}?;ggg J13DH4 | 9706 | 1.92E-02 | Ul 4.08E-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
Sampling | Sample | Sample | Piutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-23-8
Area Number | Date pCilg |Q| MDA pCifg 1 Qp MDA pCilg | Q| MDA pCilg | Q| MDA pCifg | 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 2.1{E-01 | 3.3E-02 | U| 2.5E-01 | 3.56E-1 2.1E-01
Ad J18DH3 | o/7/06 | -4.35E4+00 | U| 2.5E+01 | -2.4E-02 |U| 2.4E-01 {5.86E-01 2.1E-01 | 3.4E-02 | U| 2.6E-01 | 4.76E-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| 2.5E-01 | 5.10E-01 2.1E-01
Duplicate . -
of J13DH0 J13DH1 | o/7/06 | 4.82E+00 | U] 2.8E+01 | -9.7E-02 |U} 2.BE-01 | 5.37E-01 21E-01 0 U} 2.5E-01] 5.91E-01 2.1E-01
ﬁg’]gﬁg J13DH4 | 9/7/06 | 3.28E-01 { U| 1.50E+00| 8.98E-02 | U| 1.20E-01 | 1.02E+00 3.74E-02| 2.97E-02 2.43E-02| 7.67E-01 2 43E-02

0 "A9d
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Table B-4. 618-2, 618-3, 618-8 Staging Pile/Decon Pad Cleanup Verification Data. (5 pages)

Sampling| Sample | Sample | Arsenic Barium Cadmium . Chromium Lead
number | Number | Date | mgkg |G| POL | mgkg [@] PaL mghkg | @] POL | mgkg [Q| PaAL | makg || PaL
B5 J13D61 | o/6/06 | 2.9F+00 [Ul2.9E+001 7.19F+011 | 5.78F+01| 1.4E+00 | U| {.4E+00| 6.1E400 | | 2.9E400 | 3.6E:001 | B.6E-01
B6 J13D60 | 9/6/06 | 2.8E+00 | U| 2.8E+00| 5.94E+01| | 5.69E+01 | 1.4E+00 | U | 1.4E+00 | 5.9E400 | | 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 | A.5E+00 | | 2.9E+00 | 2.8E+00| | 8.6E-01
co J13D65 | 9/6/06 | 2.8E+00 | Ul 2.BE+00| B.54E+01| | 5.86E401 ] 1.4E+00 | U1 1.4E+00] 68.8E+00 | | 2.8E+00 | 3.5E400| | 8.5E-01
c10 | J13D66 | 9/6/06 | 3.0E+00| |2.8E+00|6.08E+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| 6.82E+01| | 5.68E+01 | 1.4E+00 | U | 1.4E+00] 6.9F+00 | | 2.8E+00 | 4.0E+00]| | 8.6E-01
Co J13D68 | 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 J13069 | 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]| | 5.71E+01 | 1.4E+00 | U} 1.4E+00| 6.1E+00| | 2.9E+00 | 3.6E+00| | 8.6E-01
D5 J13071 | 9/6/06 | 3.1E+00| | 2.9E+00] 6.02E+01| | 5.74E+01] 1.4E+00 | U| 1.4E+00] 5.9E+00 | | 2.9E+00 | 5.1E+00| | 8.6E-01
D6 J13D72 | 9/6/06 | 2.9E+00 | U] 2.9E+00] 7.37E+01| | 5.72E+01 | 1.4E+00 | U | 1,AE+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] 5.68E+01| | 5.66E+01 | 1.4E+00 | U | 1.4E+00| 5.9E+00 | | 2.8E+00 | 3.8E+00]| [ 8.5E-01
A3 J18D75 | 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 | | 2.8E400 | 4.0E+00] | 8.5E-01
Ad 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 | | 2.9E+00 | 3.6E+00| | 8.6E-01
A2 J18D74 | 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
3‘;‘,‘;’;’;‘2 J13D59 | 9/6/06 | 3.0E+00{ |2.9E+00|5.74E+01|U|5.74E+01 | 1.4E+00 | U|1.4E+00| 6.8E400 | | 2.9E+00 { 3.5E+00| [ 8.6E-01
ﬁg’g?g J13D76 | 9/6/06 | 4.6E400| | 2.8E-01]7.076401] | 5.1E-01 | 14601 |U| 14E-01 | 94E+00 | | 3.6E-01|8.0E+00] | 1.5E01

0 A8y
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Table B-4. 618-2, 618-3, 618-8 Stagin

Pile/Decon Pad Cleanup Verification Data. (5 pages)

Sampling [ Sample | Sample Selenium Silver Tin Uranium

Area | Number | Date [ mgkg | Q| POL | mgikg |Q] PQL | mgkg | Q| PQL | mglkg | Q| PGL
B5 J13D61 | 9/6/06 | 1.AE+00 | U | 1.4E400| 2.9E4+00 | U| 2.9E+00 | 2.86E+01| U | 2.86E+01] 9.89E-01 1.0E-02
B6 | J13D60 | 9/6/06 | 1.4E+00 | U | 1.4E+00 | 2.8E+00 | U| 2.8E+00 | 2.84E+01| U | 2.84E+01 | 3.21E+00 1.0E-02
B7 J13D63 | 9/6/06 | 1.4E+00 | U | 1.4E+00 | 2.9E+00 | U| 2.9E+00 | 2.86E+01| U | 2.86E+01 ] 1.32E+00 1.0E-02
B8 J13D64 | 9/6/06 | 1.4E+00 | U | 1.4E400 | 2.9E+00 | U| 2.9E+00 | 2.86E+01] U | 2.86E+01] 1.49E+00 1.0E-02
Co J13D65 | 9/6/06 | 1.4E+00 | U | 1.4E+00| 2.8E+00 | U| 2.8E+00 | 2.83E+01] U | 2.83E+01] 2.68E+00 1.0E-02
C10__ | J13D66 | 9/6/06 | 1.4E+00 | U | 1.4E+00 | 2.8E+00 | U| 2.8E+00 | 2.84E+01] U | 2.84E+01 | 3.62E+00 1.0E-02
C Ji3D67 | 9/6/06 | 1.4E400 | U | 1.4E+00 | 2.8E+00 | U| 2.8E+00 | 2,84E+01] U | 2.84E+01 | 1.40E+00 1.0E-02
Cz J13D68 | 9/6/06 | 1.4E+00 | U | 1.4E+00 | 2.8E+00 | U| 2.8E+00 | 2.84E+01] U | 2.84E+01 | 1.55E+00 1.0E-02
D3 J13D69 | 9/6/06 | 1.4E+00 | U | 1.4E+00| 2.8E+00 | U| 2.8E+00 | 2.83E+01]| U | 2.83E+01 ] 1.43E+00 1.0E-02
D4 J13D70 | 9/6/06 | 1AE+00 | U | 1.4E400 | 2.96400 | U| 2.9E+00 | 2.868+01| U | 2.86E+01 | 2.03E+00 1.0E-02_
D5 J13D71 | 9/6/06 | 1.4E+00 | U | 14E+00 | 2.9E+00 | U| 2.0E+00 | 2.87E+01| U | 2.87E+01 1.12E+01 1.0E-01
D6 J13D72 | 9/6/06 | 1.4E+00 | U | 1.4E+00 | 2.9E+00 | U| 2.9E+00 | 2.86E+01| U | 2.86E+01 | 1.26E+00 1.0E-02
Al J13D73 | 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 1.0E-02
A3 J13D75 | 9/6/06 | 1.AE+00 | U | 14E+00| 2.8E400 | U| 2.8E+00 | 2.836+01| U | 2.83E+01 1.04E+00 1.0E-02
A J13D62 | 9/6/06 | 1.4E+00 | U | 14E+00 | 2.9E+00 [ U| 2.9E+00 | 2.86E+01] U | 2.86E+01 | 1.20E+00| | 1.0E-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

g%ﬂ‘ggﬁ J13059 | 9/6/06 | 14E+00 | U | 14E+00 | 29E+00 |U| 2.9E+00 |287E+01| U | 287E+01) 1126400 | 1.0E-02
ﬁ%gg’i J13D76 | 9/6/06 | 9.5E-01 17601 | 20E-01 |U| 2.0E-01 | 2.8E+00 |-U | 2.8E+00 | 1.86E+00| - | 2.04E-02

0 "ASH
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Tablé B-4. 618-2, 618-3, 618-8 Staging Pile/Decon Pad Cleanup Verification Data. (5 pages)

Sampling | Sample | Sample Americium-241 Cesium=-137 obalt-60 Europlum-152 Europium-154
Area | Numberl Date |ncilg Tal mpa nCifa lal wmbDa pCilg 1ol MDA oCilg 1l MDA pCilg 1ol wpa
B5 J13D61 { 9/6/08 | -1.56-02 | U| 6.1E-02 | 4.6E-02 |U| 4.6E-02 | 4.0E-02 | U| 4002 | 1.1E-01 [U| 1.1E-01 | 1.4E01 | U | 1.4E-01
B6 J13D60 | 9/6/06 | 4.5E-02 } U 6.4E-02 | 4.4E-02 U| 4.4E.02 | 43E-02 | U| 4.36-02 | 1.1E-01 | U| 1.1E-01 | 1.4E-01 | U | 1.4E-01
B7 J13D63 | 9/6/06 |.-6.0E-08 | U| 6.1E-02 | 8.0E-02 | U[ 3.0E-02 | 26602 | U| 2.6E-02 | 7.0E-02 [U| 7.0E-02 | 88E-02 | U | 8.9F-02
B8 J1ape4 | 9/6/06 | 31E-02 1 UV a8E-02 | 27602 Ul 27F02 | 3002 [ Ul 32E02 | 61602 [U| 61502 | 1.0E01 | U 1.05-01
C9 .| J13D65 | 9/6/06 | 4.0E-03 { U| 6.2E-02 | 2.0E-02 |U| 2.0E-02 | 2.08-02 | U] 2.05-02 | 45E-02 |U| 4.5E-02 | 8.2E-02 | U| 8.2E-02
cio | ;13066 | 9/6/06 | 8.18E-01 36E-02 | 95602 | | 24602 | 22602 | U 22602 | 56602 [ U] 5.68-02 | 7.36-02 [ U| 7.3E-02
Ci J13D67 | 9/6/06 | 2.0E-02 | U| 4.4E-02 | 4.0E-02 |U{| 4.0E-02 { 32602 | U| 32602 | 9.1E-02 } U| ©.1E-02 | 1.1E-01 | U | 1.1E-01
c2 J13D68 [ 9/6/06 | 1.0E-02 | U| 6.56-02 | 5.5E-02 | U] 5.5E-02 | 5.4E-02 | U | 5.4E-02 | 15601 | U[| 1.5E-01 | 2.1E-01 | U | 2.1E-01
D3 J13D69 | 9/6/06 | 4.1E-02 | U| 6.6E-02 | 3.5E-02 |U| 3.56-02 | 3.86-02 | U| 3.86-02 | 8.2E-02 | U| 8.2E-02 | 1.4E-01 [ U] 1.4E-01
D4 J18D70 | 9/6/06 | 4.7E-02 U] 5.6E-02 | 25E-02 | U| 2.5F-02 | 24602 | U 2.4E-02 | 6.5E-02 | U| B8.5E-02 | 8.0E-02 { U| 8.0E-02
D5 J18D71 | 9/6/06 | 6.1E-02 | U| 6.9E-02 | 4.9E-02 | U| 4.9F-02 | 3.8E-02 | U | 3.86-02 | 1.1E-01 | U| 1.1E-01 | 1.3E-01 [ U | 1.3E-01
D6 J13D72 | @/6/06 | -2.0E-02 1 U | 5.86-02 | 4.96-02 | Ul 49E-02 | 5.1E-02 | U} 5.1E-02 | 1.4E-01 { U] 1.4E-01 | 1.86-01 | U | 1.8E-01
Al J13D73 | 9/6/06 | 8.0E-03 | U| 4.9E-02 1 4.2E-00 U 4.2E-02 | 40602 | U 40E-02 | 1.0E-01 {U} 1.0E-01 | 1.3E-01 | U [ 1.3E-01
A3 J13D75 | 9/6/06 0 Ul 21E-01 | 2.6E-02 jU| 26E-02 | 28602 | U| 25602 | 7.4E-02 |U| 7.4E-02 { 86E-02 | U | 8.6E-02
Ad J13D62 | 9/6/06 | 1.1E-02 U] 6.0E-02 | 45E-02 [U| 45602 | 46E-02 | U | 46E-02 | 12E-01 |U| 1.2E-01 | 1.7E-01 | U] 1.7E-01
A2 J13D74 | 9/6/06 | -1.5E-02 | U | 5.56-02 | 3.1E-02 {U]| 3.1E-02 | 27602 [ U] 27602 | 7.7E-02 [ U] 7.7E-02 | 8.2E-02 [ U | 8.2E-02
Duplicate | 11nso | o/ei06 | 22602 | U] 69802 | a6E02 | Ul 46502 | 22602 | Ul a2e02 | 11501 | U] 11801 | 15801 | U| 15801
OfJ13D74 0 - . it - - . = a 0 - . - - . -

ﬁ%’g?; J13D76 | 9/6/06 |6.77E-03| U | 4.06E-02|-2.16E-03| U [ 1.45E-02 |-7.60E-06| U | 1.55E-02 | -6.13E-03 [ U | 8.24E-02 | 1.16E-02| U | 5.11E-02
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Table B-4. 618-2, 618-3, 618-8 Staging Pile/Decon Pad Cleanup Verification Data. (5 pages)

Sampling | Sample | Sample Europium-155 Nickel-63 Tritium Plutonium-238 Plutonium-239/240
Area Number | Date pCi/g |Q| MDA | pCilg |Q| MDA pCilg Q| MDA pCilg ! Q MDA pCilg | Q| MDA

B5 Jiapsi | 9/e6/06 | 1.0E-01 U | 1.0E-01 | 3.56E-01 [ U] 3.6E+00 | 8.5E-02 | UJ| 2.4E+00 [ -1.06E-01|UJ| 8.1E-01 0 ud] 8.1E-1
B6 J138D60 | 9/6/06 | 1.0B-01 | U| 1.0E-01 ) 2.78E-01 [U| 3.7E+00 | 2.22E-01 | UJ | 2.5E+00 0 U] 4.0E-01 0 U1 4.0E-01
B7 J13D63 | 9/6/06 | 6.3E-02 | U{ 6.3E-02 | 1.23E+00} U| 3.8E+00 | 8.61E-01 | UJ| 2.7E+00| -5.2E-02 | U | 4.0E-01 | 5.2E-02 | U{| 4.0E-01
B8 113064 | 9/6/06 | 8.4E-02 {U| 8.4E-02 | 1.02E+00] U| 3.7E+00 | -1.28E-011 UJ | 2.4E+00 | 5.2E-02 [ U | 4.0E-01 | 1.56E-01 | U | 4.0E-01
C9 J13D65 | 9/6/06 | 4.8E-02 | U| 4.8E-02 | 5.47E-01 | U} 3.7E+00 0 UJ | 2.3E+00 0 U | 4.0E-01 | 6.26E-01 4.0E-01
C10 J13D66 | 9/6/06 | 7.8E-02 | U} 7.8E-02 0 U| 3.6E+00 { 2.33E+00| J | 2.3E+00| 1.03E-01} U | 3.8E-01 | 1,00E+01 3.9E-01
CA J13D67 | 9/6/06 | 8.1E-02 f Ul 8.1E-02 | 1.31E-01 { U| 3.5E+00 | 1.13E+00 | UJ| 2.5E+00 | 4.6E-02 | U 4.4E-01 | 1.86E-01 | U | 3.5E-01
c2 J13D68 | 9/6/06 | 2.1E-01 | U] 2.1E-01 | 6.74E-01 | U| 3.6E+00 | 6.95E-01 | UJ| 2.3E+00 | 2.48E-01 | U | 4.0E-01 | 41E-02 | U 3.2E-01
D3 13D69 | 9/6/06 | 1.26-01 | U] 1.2E-01 | 1.22E+00| U] 3.7E+00 | 1.29E+00| U | 2.5E+00 | -9.7E-02 | U | 47E-01 | 4.9E-02 | U | 3.7E-01
D4 J13D70 | 9/8/06 | 9.4E-02 | U| 94E-02 | 6.9E-01 [U]| 3.5E+00 | 2.51E-01 | UJ | 2.3E+00 0 U | 40E-01 | 5.2E-02 | U| 4.0E-01
D5 J13D71 | 9/6/06 | 1.0E-01 | Ul 1.0E-01 | 1.48E+00|U| 3.5E+00 | 6.8E-02 | UJ| 2.5E+00 0 U | 4.2E-01 | 1.05E+00 -4.2E-01
D6 113072 | ore/o6 | 1.9E-01 U 1.95-01 | 7.79E-01 |U| 3.5E+00 | 1.14E+00 | UJ 2.5E+00 | -6.2E-02 { U.| 47E-01 | 1.23E-01 | U 4.7E-01
Al 113073 | o606 | 9.0E-02 { U| s.0E-02 | 2.99E-01 |U} 3.4E+00 | 4.13E-01 | UJ| 2.3E+00 | 6.1E-02 | Uy 4.7E-O1 0 | U] 4.7E-01
A3 J13D75 | 9/6/06 | 1.1E-01 | U] 1.1E-01 | 7.6E-01 |U| 3.6E+00 | 7.77E-01 { UJ | 2.3E+00 | 1.52E-01 | U | 5.8E-01 0 U | 5.8E-01
Ad 3062 | 9/6/06 | 1.85-01 | U| 1.8E-01 | 9.08E-01 |U| 4.1E+00 | 1.12E+00| UJ | 2.4E+00 | 1.32E-01 | U | 5.0E-01 0 U] 5.0E-01
A2 H3D74 | 9/6/06 | 6.8E-02 |U] 6.8E-02 | 5.03E-01 { U| 3.7E+00 { 1.18E+00 [ UJ | 2.4E+00 | -6.2E-02 | U | 4.7E-01: 0 U| 4.7E-01
D'fﬁ';’;‘;i off j13ps9 | o/e/06 | 9.98-02 | U| 9.96-02 | 2.155-01 | U| 4.4E+00 | 1.11E+00 | UJ{ 2.3E+00|  © U | 4.8E-01 o |ul aseo01
.JS‘IIZ;];;'?EL J13D76 | 9/6/06 | 4.61E-02| U | 4.64E-02 | 4.56E+00| U | 6.14E+00| -7.58E-04 | U | 3.67E-02 y; U |6.46E-02] 3.81E-02 | U | 1.35E-01
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Table B-4. 618»2, 618-3, 618-8 Slaging Pile/Decon Pad Cleanup Verification Data. (5 -pages)

Li-g€

Sampling | Sample | Sample Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
Area Number| Date nCilo ) MDA pCilg |Q| MDA nCilg . MDA pCilg Q) MDA eCilg " MDA
B5 J13D61 | 9/6/06 { 2.92E+00 | U| 2.20E+01 | 2.85-02 |U| 2.7E-01 | 5.51E-01 1.6E-01 0 Ul 1.96-01 | 4.69F-01 1.6E-01
B6 J13p60 | 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 J18D63 | 9/6/06 | -1.14E+00| 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 J13ps4a | 9/6/06 o Ul 2.3F+01 | 1.10E-01} U| 2.3E-01 | 5.57E-01 1.7E-01 | 27502 { Ul 2.1E-01 | 7.80E0 1.7E-01
c9 J13D65 | 9/6/06 | -1.90E-01 | U | 2.4E+01 | 1.25E-01 [ U| 2.4E-01 | 1.20E+00 4.3E-02 | 1.34E-01 2.4E-02 | 1.19E+00 3.2E-02
C10 J13D66 | 9/6/06 | -1.79E-01 | U | 2.3E+01 | -8.68-02 [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 3.2F-02 | 5.6E-02 3.9E-02 | 7.21E-01 3.5F.02
c2 J13D68 | 9/6/06 | -2.04F-01 | U| 2.6E+01 | -4.5E-02 | U| 2.4E-01 | B.36E-01 4.0E-01 | 8.4E-02 2.8E-02 | 8.02E-01 3.3E-02
D3 J13D69 | 9/6/06 | 2.36E+00 | U| 2.5E+01 | -5.06-08 | U| 2.4E-01 | 7.26E-01 4.0E-01 | 8.3E-02 2 5E-02 | 6.13E-01 3,7E-02
D4 Ji13D70 | 9/6/06 | -1.94E+00| U | 2.2E+01 | 1.46E-01 [U| 3.0E-01 | 1.04E+00 55E-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 5.3E-02 | 2.67E-01 2.9E-02 | 3.82E+00 5.0E-02
D6 J13D72 | 9/6/06 | 2.62E+00 | U} 2.5E+01 | 5.7E-02 |U| 2.7E-01 | 6.17E-01 31E-02 | 5.1E-02 2.6E-02 | 6.70E-01 2.7E-02
At J18D73 | 9/6/06 { 1.81E+00 [ U| 2.3E+01 | -6.1E-02 | U] 8.4E-01 | 8.38E-01 1.8E-01 | 8.56-02 | U] 2.2E-01 | 5.82E-01 1,8E-01
A3 J13075 | 9/6/06 | 3.55E+00 | U| 2.8E+01 | 2.0E-03 [U} 2.1E-01 | 4.69E-01 1.98-01 | 9.06-02 [ U] 2.3E-01 | 4.69E-01 1,9E-01
Ad J13D62 | 9/6/06 | 1.73E+00 | U] 2.7E+01 | 4.3E-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 J13074 | 9/6/06 | 7.42E+00 | U| 2.7E+01 | -2.3F-02 JU| 2.1E-01 | 7.45E-01 1.9E-01 0 U | 2.3E-01 | 8.45E-01 1.9E-01

3391"30[?;3 J18D59 | 9/6/06 | -4.44E+00 | U| 24E+01 [-1.05E-01|U| 2.7E-01 | 8.59E-01 22E-01 | 3.56-02 | U| 2.76-01 | 6.30E-01 2.2E-01
Js_i‘gg‘?’i J13D76 | 9/6/06 | -4.79E-01 | U | 6.25E+00 | 1.85E-02 | U | 1.12E-01 } 1.72E+00 2.95E-02 | 7.87E-02 3.65E-02{ 1.75E+00 3.65E-02
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Table B-5. 618-2 Verification Sample Resulis (Biased Samples). (3 pages)
Description ‘Sample | Sample Arsenic Barium ~ Cadmium _Chromium Lead
Number| Date |mg/kg|Q]PQL|mg/kg| Q |PQL! mg/kg| Q [ POL mg/kg| G | PAQL | mg/kg | Q! POL
Discolored soil J13HBB |09/28/06{ 1.4 1.1 68 0.06( 009 | Uj0.09]| 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
Hot spot J13DNO 08/26/061 1.6 1.1 107 0.06|] 0.09 | U |0.09] 4.4 4.4 2.4 0.35
Hot spot J13DN1 [ 08/26/06] 1.7 1.1 { 58.8 0.06; 0.20 0.09] 4.4 0.20 3.3 0.34
Hot spot 1J13DN2 | 09/26/06] 1.8 1.1 ] 109 0.06] 0.080 | U}0.09] 10.4 0.21 6.6 0.35
Hot spot J13DN3 | 09/26/06F 1.7 1.1 | 56.1 0.068( 009 | U|[0.09] 4.0 0.20 1.7 0.35
Haot spot J13DN4 §09/26/06] 1.6 i.1 ] 60.2 0.06)] 009 | U[009] 3.9 0.20 1.8 0.35
Beneath safe J13DJ5 [09/07/06] 2.5 1.1 101 0.06} 0.09 | U|0.00} 6.9 0.20 4.5 0.35
Beneath oil dfums |J13DH9 | 08/07/06] 3.3 11 ] 845 0.068) 0.09 | U}0.091 7.9 0.21 6.8 0.35
Desbription Sample | Sample Selenium Silver Tin Uranium
Number| Date |ma/kg PQL|mg/kg{ Q | PQL| mg/kg| G | PQL | mg/kg] Q | PQL
Discolored soil J13H86 |08/28/06] 1.2 0.80] 034 |U10.34| 1.1 Ul 11] 165 0.10
Discolored soil J13H87 |09/28/06] 0.78 |U|0.78| 0.33 | U]|0.33]1 1.0 Ul 1.0 1 201 0.10
Hot spot J13DNO |09/26/06] 0.76 |U|0.76} 032 | U|0.32] 1.0 Ui 1.0] 148 0.98
Hot spot JI3DN1 | 08/26/06] 0.74 |U]0.74| 0.31 | U [0.31 1.0 U] 1.0] 26.0 0.098
Hot spot J13DN2 [09/26/061 0.76 |U{0.76] 0.32 JU0.32]| 425 1.0 | 32.8 0.098
Hot spot 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 |08/26/06] 0.94 076 032 | U032} 1.2 1.0 | 0.952 0.010
Beneath safe J13DJ5 | 08/07/06] 0.82 0.76f 0.32 | U[0.321 1.6 J | 101 580 0.007
Bensath oil drums |J13DH9 |09/07/06] 0.77 |U|0.77] 0.6 0321 1.9 | J{ 1.0 ] 281 0.072
Aroclor-1016 | Aroclor-1221 Aroclor-1232 | Avoclor-1242 | Aroclor-1248 | Aroclor-1254
Description Sample | Sample : ug/ik
Number| Date |ug/kg|Q|PQL|ug/kg Q |PQL|ug/kg| @ |PQL|ug/kg| Q | POL | ug/kg | Q {PQL g Q |POL
Beneath il drums |J13DH9 | 09/07/06] 14 U 14 14 j U] 14 14 1 U] 14 14 |Up 14 ] 14 |U[14]69] J | 14
S - Aroclor-1260 TPH
Description ample | Sample
_ Number| Date |ug/kgiQ|PQL) g/kg |G |PaL
Beneath oil drums {J13DH9 | 09/07/06] 14 jU} 14 14510 | 145
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Table B-5. 618-2 Verification Sample Resulis (Biased Samples). (3 pages)

sivimn-154

Description Sample | Sample | Americium-241 Cesium-137 Cobalt-60 Europium-152 Euro
) Number Date pCifg | G| MDA | pCifg | Q] MDA | pCilg{ Q| MDA | pCifg!| @ | MDA | pCifg | Q| MDA
Discolored soil J13H86 09/28/06 F o088 1 Ul o018 Loo1etutontal oosal U] o052 1oos1 1 Uloost! ongs 1 Ul 0085
Discolored sail J13H87 08/28/06 | 0.842 018 | 0038 1 U | 0.032 | 0.046 | U | 0.046 0.11 Uit 0.1 0.14 Ul 0.14
Hot spot J13DNO 08/26/06 | 0.044 0.041 | 0.249 0.056 | 0.047 | U | 0.047 015 | U] 0.5 0.16 U] 016
Hot spot JI3DN1 | 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 J13DN2 | 09/26/06 1 9.19 0.046 { 1.12 0.048 | 0.03a U] 0.083 o098 ulooee] 01 TUT 01
Hot spot J13DN3 09/26/06 | -0.003 | U| 0.045 ] 0.126 0.027 | 0.037 | U 0.037 0.063 | U ]0.083]| 0.077 | U | 0.077
Hot spot J13DN4 09/26/06 0 U] 0.24 | 0.235 0.040 | 0.083 | U 0.033 0.095 | U | 0.085( 0.13 U 0.13
Beneath safe 1J13DJ5 09/07/06 0.15 0.088 ] 0.061 f U] 0.061 | 0.078 | U 0.078 0.005 1 U |0.095] 0.22 U 0,22
Beneath oil drums J13DH9 09/07/06 1.38 0.053 | 0.069 0.026 | 0.018 1 U 0.019 0.050 | U|'0.050] 0.062 | U | 0.062
Description Sample | Sample Europium-155 Nickel-63 Tritium Plutonium-238 | Plutonium-239/240
Number Date pCifg | Q) MDA | pCilg| Q| MDA | pCiflg | Q| MDA | pCi/g | G | MDA | pCi/g | Q | MDA
Discolored soil J13H86 08/28/06 | 0076 |U§0.076| 1.03 (U} 36 | 0464 ]| U 2.6 0 Uj030] 0237 | U| 080
Discolored soil J13H87 09/28/06 0.14 Ul 014 |[-0486) U | 37 0.548 | U 2.7 0088 | U 0.34 1.12 0.34
Hot spoi J13DNO 09/26/06 029 U] 029 1.08 |U]| 35 |-0.232]| U 2.7 0155 | U | 050 | 0207 | U} 040
Hot spot J13DN1 09/26/06 | 0.083 ‘U] 0.083 | -0.302) U 3.3 0.844 { U 2.7 | 0.526 0.42 79.7 0.33
Hot spot 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]| 0,301 | U 3.5 -1.24 1 U 2.8 -0.058 1 U | 0.44 0 U 0.44
Hot spot J13DN4 09/26/06 | 0.082 | U] 0,082 ]-0174{ U 3.5 -1.64 | U 2.9 -0.0811 U | 0.62 0 U 0.62
Beneath safe J13DJ5 09/07/06 | 0082 U ) oo62[-0243| U| 36 | 0852 U 2.6 0.088 | U| 042 | 1,58 0.34
Beneath oil drums _ |J138DHS_ [ 09/07/06 | 0.047 [U]0.047 | 120 U] 38 | 179 Ul 2.6 [o142[ U 054 | 211 0.54
Description Sample | Sample Plutonium-241. Strontium-90 Uranium-233/234 Uranium-~235 Uranium-238
- Number Date pCilg | Q| MDA | pCifg | G | MDA | pCi/g | Q | MDA | pCi/g| Q | MDA | pCi/g | G | 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 J13HB7 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 Ul 18 7.09 0.22 47.8 0.42 2.42 0.23 50.1 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 | -68.99 | U 19 0.006 | U| 0.32 | 0.546 ©0.20 0 Ul'024 | 0494 0.20
Hot spot J13DN4 09/26/06 2.10 U 20 0.062 | Ul 0.32 | 0497 0.21 0033 F 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 0.20 3.52 017
Beneath oil drums  [J13DHS9 09/07/06] 19.6 juU| 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 J13DH9
. Beneath oil drums . Beneath oii drums
Constituents 09/07/06 Constituents - 09/07/06

peke | Q[ POL ug/kg | O | PQL
1,2,4-Trichlorobenzene 340 VUTE 340 Benzo(b)fluoranthene 340 U 340
1,2-Dichlorobenzene 340 | U} 340 Benzo(ghi)perylene 340 U 340
1,3-Dichlorobenzene 340 | U 340 Benzo(kK)fluoranthene 340 U 340
1,4-Dichlorobenzene 340 { U} 340 bis(2-Chloro-1-methylethyDether 340 U i 340
2.4,5-Trichlorophenol 850 | U 830 | bis(2-Chloroethoxy)methane 3440 u 340
2.4,6-Trichlorophenol 340 U1 340 bis(2-Chioroethyl) ether 340 U 340
2.4-Dichlorophenol 340 U 340 bis(2-Ethylhexyl) phthalate 27 J 340
2,4-Dimethylphenol 340 (UJ} 340 Butylbenzylphthalate 340 U 340 -
2,4-Dinitrophénol 850 U] 850 Carbazole 340 U | 340
2.4-Dinitrotoluene 340 | U | 340 Chrysene 340 U 340
2.6-Dinitrotoluene 340 | U} 340 Di-n-butylphthalate 18 J 340
2-Chloronaphthalenc 340 U} 340 Di-n-octylphthalate 340 U 340
2-Chlorophenol 340 | U] 340 Dibenz[a hlanthracene 340 8] 340
2-Methylnaphthalene 340 JUJ] 340 Dibenzofuran 340 U 340.
2-Methylphenol (cresol, o-) 340 (UJ| 340 Diethylphthalate 340 u 340
2-Nitroaniline 850 {U; 850 Dimethyl phthalate 344 u 340
2-Nitrophenol 340 | Ul 340 Fluoranthene 340 U | 340
3+4 Methylphenol {cresol, m+p) 340 1UT] 340 Fluorene 340 U 340
3,3"-Dichlorobenzidine 340 | U} 340 Hexachlorobenzene 340 U 340
3-Nitroaniline 850 1 U| 850 Hexachlorobutadiene 340 U | 340
4,6-Dinitro-2-methylpheno! 850 | U 850 Hexachlorocyclopentadiene 340 13 240
4-Bromophenylpbeny! ether 340 U 340 Hexachloroethane 340 U 340
4-Chloro-3-methylphenol 340 | UI| 340 Indero(1,2,3-cd)pyrene 340 8] 340
4-Chloroaniline 340 | U} 340 Isophorone 340 Ul | 340
4-Chlorophenylphenyl ether 340 (U] 340 N-Nitroso-di-n-dipropylamine 340 U 340
4-Nitroaniline 850 ;U | 850 N-Nitrosodiphenylamine 340 U 340
4-Nitrophenol 850 | U} 850 Naphthalene 340 U 340
Acenaphthene 340 1 U1 340 Nitrobenzene 340 Ul | 340
Acenaphthylene 340 U 340 Pentachlorophenol 850 U 850
Anthracene 340 | U] 340 Phenanthrene 340 U 340
‘Benzo{a)anthracene 340 [ U 340 | -{Phenol 340 U | 340
Benzo(a)pyrene 340 { U4 340 Pyrene 340 8 340

B-14




Si-d

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

Sample Arsenic Rarium Beryllium Cadmium Chromium
Descrintion Elevation Sample | Sample
IR - '(n;i' | Number Date |malkg POL| mglag! Q| POL | mg/kg PG | mglkg POL |mg/kyg| Q| POL
Soil 111 J12NKO | 6/19/08 1 0.62] 88.41 0.02| 0.17 0.02| 1.5 fo007]| 87 0.13
Soll 110.5 | 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 Hi2vos | 8/2/06 1.5 0.611 72.3 0.02] 0.02 0.02| 25 0.07] 1.9 0.13
Soil 109 J12Y09 | 8/2/06 1.3 0.60] 47.9 0.02] 0.02 0.02] 0.64 007 | 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 | 35 0.13
Soil 107 J12Y11 g/2/o6 | 2.3 0.64{ 60.2 0.02] 0.11 0.02] 1.1 0.07] 387 0.14
{Soll 106 J134V2 | 8/2/06 7.5 0.73] 123 0.02{ 0.42 0.02] 0.38 0.08] 87 0.16
Soil 105 J134V3 | 8/2/06 2,1 0.74| 84.5 0.02] 0.91 0.02| 0.60 0.08} 10.4 0.16
Water Samples ug/l | G PQL| ug/l |QIPGL] ug/l |G| POL | ug/lL POL | ugil, |G FQL
Water (Filtered) 104.5 J12Y73 | 8/2/06 61 |U]| 61| 229 229| 0.20 U] 0.20 | 421 070 1.3 {U] 1.3
Water (nonfiltered) |  104.5 J12Y74 | 8/2/06 | 738 30.5138,300 1.0 | 95.3 1.0 | 2380 35 { 2180 6.5
Sample Lead Selenium Siiver Uranium
Description Elevation Sample | Sample -
() Number Date |mg/kg POL| ma/kyg| Q| PGL| mafkg| G| PQL [mg/kg| Q | PGL mg/kg| Q| PAL
Soil 111 J12NKe | 6/19/06 | 29.5 0.31] 0.48 |U|o48] 0.07 |U]0.07] 2.9 1.1 | 28.1 0.89
Soii 110.5 JI2NL3 | 7/12/06 | 3.4 0.31] 0.47 [U]0.47] 0.07 J[uloo7] 114 Tul 1.1 ] 13.0 0.88
Soail 110 H12Y08 { 8/2/06 2.0 0.31] 047 JUJo47) 007 (Ul 0.07] 114 [U] 11 | 742 0.88
Soil 109 J12Y09 | 8/2/06 2.6 0.31] 0.46 JUl0.46] 0.07 U] o007 11 Tul 11 | 12.8 0.87
Soil 108 J12Y10 | 8/2/06 | 2.7 0.31] 0.47 {ul0.47] 007 JUl007) 14 TU| 1.1 | 339 0.89 .
Soil 107 J12Y11 g/e/06 | 2.6 0.33] 050 [U]0.50] 0.07 [ufoo7| 114 [1] 1.1 1 180 0.93
Soil 106 J134V2 | 8/2/06 4.9 0.37} 0.56 U[0.56] 0.08 [uloos] 1.3 Ul 1.3 1 205 1.1
Soil 105 J134v3 | 8/2/06 [ 12.2 0.38] 0.57 [U]o5s7] 008 [UJo.o8] 1.3 JUl 1.3 1 44 1.1
_ : Water Samples ug/k |QIPQL| ug/l [QIPAL| ug/l |Q] POL | ug/l. | G| POL | ug/L | Q] PQL
Wataer (Filtered) 104.5 J12Y73 | 8/2/06 31 U 31] 52 4.7 NA NA NA
Water (nonfiltered) | 104.5 J12Y74 | 8/2/06 | 1000 155] 235 |U[23.5 NA NA NA
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Table B-6. Test Pit Sample Results. (4 pages)

Description E?:‘:r;tpil:n Sample | Sample Bromide Chlioride Flouride Nitrite

(m) Number Date mg/kg | Q | PQL [ mg/kg| Q | PQL | mg/kg| @ | PQL [ mg/kg| Q | . PQL
Soil 111 J12NK9 | 6/19/06 NA NA NA NA
Soil 110.5 J12NL3 | 7M12/06 NA NA NA NA
Sail 110 Hi2Y08 8/2/06 2.5 Ul 25 287 2531 25 |U| 25| 253 | U 2.53
Sail 109 J12Y09 8/2/06 3.7 | 2.6 622 256 26 |U|l 28 [ 2556 |U 2.56
Soil 108 J12Y10 B/2/06 2.8 2.5 515 249 7.0 251 249 (U 2.49
Sail 107 J12Y11 8/2/06 2.7 Ul 27 329 274 | 2.7 Ul 271274 |U 274
Soil 106 J134V2 8/2/06 10.6 3.1 2620 7771 3.1 U] 3.1 15.5 15.5
Soil 105 J134V3 8/2/06 6.9 3.2 | 3620 158 32 JUL 32| 315 |U} 315
Water (Filtered) 104.5 J12Y73 8/2/06 NA NA. NA ' NA
Water (nonfiltered) 104.5 J12Y74 8/2/06 NA . NA NA NA

Description ESI:‘:r;ﬂL?n Sample | Sample Nitrate Phosphate S.ulfate pH

() Number Date mg/kg | Q | PQL [ mg/kg| @ | PQL | mg/kg; Q | POQL |mg/kg| @ | POL
Sail 111 J12NK9 6/19/06 NA NA NA NA
Sail 110.5 J12NL3 7/12/06 NA NA NA NA
Soil 110 H12Y(08 8/2/06 2.5 Ul253] 25 Ul 25 | 805 2.5 6.1 - 0.01
Soil 109 J12Y09 8/2/06 297. 256 | 2.6 Ul 26 3.4 2.6 3.7 0.01
Soil 108 J12Y10 8/2/06 33.1 - 249 | 25 Uj 251 83.7 2.5 6.9 0.01
Soil 107 J12Y11 8/2/06 66.0 274 270 |U | 270 31.7 2.7 5.9 0.01
Soil 106 J134V2 8/2/06 345 15.5 3.1 Ul 3.1 225 155 7.4 0.01
Soil 105 J134V3 8/2/06 1930 158 3.2 | U| 3.2 153 . 3151 75 0.01
Water (Fitterad) 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 Resulis

. (4 pages)
Sample | . ' R . |l . . .
" a . Sample | Sample | Americium-241]1 Cesium-137 Cobalt-60 Europium-152 Europium-154
Description Elevation ‘ :
(m) Number | Date |ncigl Q| MDA | pCitg | Q| MDA| pcirg] | Mpa | peirg| @ | MDA | poirg | @ | MDA
Soil 111 J12NK9 | 6/19/06 | 874 15 [ 0.835] |0.030| 0.022] U] 0.0221] 0,239 0.069| 0.068 { U] 0.068
Soil 110.5 | J12NL3 | 7A2/06 | 295 | 1.0 ] 0.301] lo.041]0.087| U] 0.037] 010 | U] o101 041 JU| 0.11
Soif 110 | H12voe | 8/2/06 | 332 0.56 | 0.097 |U10.097] 012 JUJ 012 | 016 { U] 016 | 041 | U| 0.41
Soil 109 J12Y09 | 8/2/06 | 306 1.9 | 0.067 | Ulo.067] 0.072] Ujo.072| 018 { U] 0.18 | 023 [U| 0.23
Soil 108 J12Y10 | s8m/06 [ 111 0.28 | 0.071fUJo.o71|c.oea] Ul o.069] 0.i6 J U 016 | 021 [UT 021
Soil - 107 J12Y11 | 8/2/06 | 63.6 0.15 | 0.052 | UJ0.052[ 0.054] Ul 0054 015 [ Ul 015 018 TUT 018
Soil 106~ | J134v2 | 8/2/06 |0.732 0.13 ] 0.062 | U]0.062] 0.075] U | 0.075] 018 | U] 018 | 0.23 | U] 023
Soil 105 J134v3 | 8/2/06 | 2.81 016 ] 013 JUuJo13] 013 [UJ 013 [ 029 | U] 029 039 [U| 0.89
Water Sampies pCi/L.] Q| MDA | pCi/i. |G| MDA pCi/iL| G| MDA [ pCi/lL] @ | MDA | pGi/lL | Q] MDA
Water (Filtered) 1045 | J12Y73 | 8/2/06 | 6.70 063 70 Jul 70t 83 [Uf 83 [ 170 U} 170 210 JTU| 210
Water (nonfiltered)] - 104.5 | J12Y74 | 8/2/06 | 104 1.8 | 130 U] 130 78 JUj 78 | 160 [ Ut 160 | 190 [ U | 190
Sample
Description | Elevation Sample | Sample | Eyropium-155 Nickel-63 Tritium Plutonium-238 | Plutonium-239/240
‘ (m) | Number | Date [,ciqla]MDA| pcilg[Q[MDA|pGilg| Q| MDA | pcirg | @ [ MDA | pGilg | @ | MDA
Soll 111 J12NKo | 6/19/06 017 [U] 017 | -8.31 U] 21 Jo.o78[ul 2.7 | 163 34 |[13,500 27
Soil 1105 | J12NL3 | 712/06 | 017 J U] 047 -1.26 U] 11 [ 285" 2.8 | 38.7 13 | 2,350 13
Soil 110 H12yo8 | 8/2/06 [ 014Ul 014] 652 Tul 16 [1.05 Ul 256 | 1.47 045 | 57.2 0.36
Soil 109 J12v09 | 8/m/06 | 023Ul 0.28] 9.29 (U] 50 | 3.57 2.7 | 21.1 3.9 | 1710 0.2
Soil 108 Ji2y10 | 826 Jo20jUj o020 132 (U] 36| 238 U] 2.4 | 2.39 0.11{ 150 0.076
Soil 107 J12y11 | 8/2/06 | 043 |UJ0.13]-054|uU[350] 2.00 [U] 2.6 |0.827 0.10 | 62.1 0.071
Soil 106 J134v2 | 8/2/06 | 027 [U] 0.27 | 1.39 |U] 3.7 | 5.79 2.4 10.049( U [0.048] 5.62 0.075
Soil 105 J134v3 | 8/2/06 | 033]U]0.33] 214 [U] 3.1 ] 129 2.5 0 |UJo15] 00918 0.075
Water Samples pCi/L| Q[ MDA | pCi/L [Q|MDA| pCi/L| Q| MDA | pCi/L| Q | MDA | pCi/L | Q@] MDA
Water (Filtered) 1045 | J12Y73 | 8r/o6 | 180 [U] 180 | 13 Ul 16 | 4890 160 |-0.060] U] 0.81 ] 2.96 0.46
Water (nonfiltered)] 1045 | J12Y74 | 8/2/06 | 170 U] 170 [ -1.84 (U} 15 | 7830 160 [0.188[ U] 052 1 20 0.36
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Table B-6. Test Pit Sample Resuits. (4 pages)

Sample

Description | Elevation samgle 'SaDmpl.e Plutonium-241] Strontium-90 |Uranium-233/234| Uranium-235 Uranium-238

(m) umber ate |Lcig| o MDA | pCilg | Q| MDA | pCifa{ Q| MDA | pCifg | Q | MDA | pCirlg | @ | MDA

1Soil 111 JI2NKS | 6/19/06 | 6,760 350 | 2.84 Ul 3.5 [ 19.0 8.6 271 i U 10 101 | 8.6

Soil 110.5 JI2NL3 | 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 H12Y08 8/2/06 235 |U| 94.10.389|U| 25 | 56.0 1.3 3.45 1.3 50.9 1.3

Soil 109 J12Y09 B/2/06 776 320 | -249jU| 80 | 13.9 3.7 116 { U | 4.4 14.4 3.7
Soil 108 J12Y10 8/2/06 67.2 16 | 0.122|Uj0.25( 16.1 0.34 § 0.996 0.28 | 15.2 0.34
Soil 107 J12Y11 8/2/06 32.7. 17 1 0.266 0.221 18.2 0.35 | 1.32 0.24 | 1841 0.32
Soil 106 J134V2 8/2/06 13.4 f U} 16 [-0.071|U] 0.24 | 4.46 0.22 | 0.282 0.27 | 3.78 0.22
Soil 105 J134V3 8/2/06 115 |U| 18 | 0.048|U| 0.19] 38.33 025 10417 U] 0.80 | 2.71 (.26
Water Samples pCi/l.] Q| MDA | pCi/L{ Q| MDA| pCi/l.| Q| MDA { pCi/L| Q | MDA | pCi/lL | Q| MDA

Water (Filtered) 104.5 J12Y73 8/2/06 305 |U| 110 | 263 2.8 | 436 2.6 26.8 0,92 | 444 2.5
Water (nonfiltered)] 104.5 J12Y74 | 8/2/06 301 (UL 91 127 21| 225 09 | 1.06 | U] 1.2 25.1 - 0.96
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Table B-7. Pothole Sample Results. (2 pages)

Descri -tian E?j\ngh Sample | Sample Arsenic Barium Beryllium Cadmium ) Ghromium.

P {r'm Number | Date |ma/kg| Q |POL|mgka| Q |{POL|ma/kg| G| POL [ma/kg| Q| POL |ma/ka! Q |PGAL
Northeast corner ‘1 08 J13H52 | 9/25/06 1 1.1 0.37] 59.3 0.02| 0.25 0.011 0.06 0.03] 2.7 0.07
Southeast corner 108 J13H53 | 9/25/06 | 1.3 0.36| 55.5 0.02] 0.30 0.01} 0.05 0.03] 3.8 0.07
Northwest corner 108 J13H54 | 9/25/06 | 1.5 0.35] 52.3 0.02]| 0.32 0.011 0.07 0.03] 3.9 - 0.07
Southwest cormer 108 J13H55 | 9/25/06 1.5 0.371 69.4 0.02] 0.39 0.01 2.7 003! 5.3 0.07

Descrinticn E?ea:;?ifn Sample | Sample Lead Selenium Silver Tin Uranium

P (m) Number | Date |mglkg| Q |POL|mg/kg] O |POL|ma/kg| Q| PQL | mafkg| Q| POL | mg/kg| G {POL
Nertheast corner 108 J13H52 | 9/25/06 | 2.3 0121 0.26 | U026 011 U Q.11 0.92 035; 21 U] 241
Southeast cornar 108 J138H53 | 9/25/06 | 11.2 012} 0.26 | U|0.26[ 011 JUj 011 ] 0.62 034| 54 2.1
Northwest corner 108 J13H54 | 9/25/08 | 2.5 0.41f 0.25 | U]0.25] 011 U, 011 ] 0.72 0,33 2 U 2
Southwest comer. 108 J18H55 | 9/25/06 ] 2.5 042| 026 | U026} 011 U] 0411] 0.79 035] 2.1 U2

Description E?:\?;Efn Sample | Sample Bromlde Chloride . Flouride Nitrite Nitrate
(m) Number | Date |mgkg| G |PQLImg/ka| Q |PQL|mglkg| Q| POL [mg/kg| G| POQLmg/kg| Q [PQL
Northeast corner 108 J13H52 | 9/25/06 | 5.5 25| 614 2527 25 tU[ 25| 282 [Ul252] 552 2.52
Southeast corner 108 JI13H53 | 9/25/06F 27 |U| 27| 425 28.7| 2.7 |U| 27 | 267 |U| 2867 11 2.67
Northwest corner 108 Ji13Hs4 | 9/25/06 ) 22 (U} 22 778 77.8) 2.2 (Uy 22 2149 YUl219) 7.69 2.19
Southwest corner 108 J13H55 | 9/25/06 | 16.3 2.6 | 1430 526 2.8 _ Uj 26| 263 [Uj2631 22.6 2.63
Description E?:\l:izlc?n Sample Sahple - Chosphnte Sl P

P n) Number | Date |mg/kg| @ |PQL|makg| @ |PQL|mg/kgl Q| PaL
Northeast corner 108 J13H52 | 9/25/06 | 25 | U] 25| 506 2.5 8 0.01
Southeast corner 108 J13H53 | 9/25/06{ 2.7 U 27| 33.9 271 7.9 0.01
Northwest corner 108 JI13H54 | 9/25/06 | 2.2 (U} 2.2 9.7 22| 84 .01
Southwest corner 108 J13H55 | 9/25/06 ) 26 (U] 26 108 526 6 0.01
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Table B-7. Pothole Sample Results

. (2 pages) |

Sampie Americium-241 | Cesium-137_ Cobalt-60 Europium-152 Europium-154
Description | Elevation| S2mPie | Sample

P vm) | Number | Date | pCifg| Q| MDA | pCilg| Q| MDA| pCilg| Q| MDA | pCilg| Q | MDA | pCilg| @ | MDA
Northeast corner 108 J13H52 79/25/06 1.49 018 {0,091 U[0.091] 012 | U] 0.12 014 j U 014 |- 0391 U 0,39
Southeast corner 108 J13H83 9/25/06 | 016 | U| 0.18 | 0.043] U|0.043) 0.038| U | 0.038] 0140 | U} 010 012 | U 0.12
Northwest corner 108 Ji3H54 | 9/25/06 | 0.180 017 | 0.024| U|0.024| 0026 | U| 0.026 | 0.0621 U | 0.062 | 0.084} U | 0.084
Southwest corner 108 J13H55 9/25/06 38.0 0.18 | 0.041}U|0.041| 0.037 |'U] 0.037 | 0098 | U} 0.088] 013 | U 0.13
Descri. o E?:\:Zfi?n Sample | Sample Eqro Hium-155 A Nickel-63 Tritium Plutonmm-238 Plutenium-239/240

P (m) Number Date pCi/g | Q| MDA | pCi/lg| Q| MDA| pCifg| @ | MDA | pCi/g| Q| MDA | pCi/g| Q | MDA
Northeast corner 108 J13H52 | 9/25/06 | 0.0001 U] 0.090 | 0.712|U]| 3.4 1.16 | U 2.6 0 Ul 0.44 10.0 0.44
Southeast corner 108 J13H53 | 9/25/06 | 0005 | U 0.005] 114 |U| 3.3 §-0359| U] 25 0 Ul 045 | 117 0.45
Northwest corner 108 J13H54 | 9/25/06 | 0.087 | U] 0.087 | 0126 U| 3.4 |-0486| U} 2.7 | 0.066| U] 051 |0484| U | 051
Southwest corner 108 J13H55 | 9/25/06 | 0.091 | U| 0.091 [ 0.910l Uy 3.3 |-0.530) U] 26 | 0402 U} 097 | 3.97 0.78

Descrintion E?::;%fn Sample | Sample Plutonium-241 | Strontium-90 |Uranium-233/234| Uranium-235 Uranlum-238
P (m) - Number Date |pCifg|Q| MDA |pCi/g| Q{MDA| pCi/lg| Q| MDA | pCifg| Q@ | MDA | pCi/lg| Q | MDA
Noitheast corner 108 J13H52 9/25/06 155 |U| 20 7.72 0.22| 2.27 016 0101 U | 019 | 2.23 .16
Southeast cornet 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 Ul 0.20 10.997 0.16
Southwest corner 108 J13H55 8/25/06 | -20.6 U 49 10195101022 1.64 017 |0.055; U 0.21 | 1.53 0.17
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Table B-8. FIDLER “Mot Spoi” Sample Resulis.

Europium-152

Descriptién Sample | Sample | Americium-241 Cesium-137 Cobalt-60 " Europium-154 Europium-155

- Number | Date |oCig Q MDAIoCHs G MDA oG5 QI MDA pCig 0] MDA 16Cilg] G MDA pCiflg | © | MDA
Soll J135M5 | 8/24/06 | 0 | U] 1.1 | 2640 5.4 20 U]l 20! 15 TUT 15 54 [ U] 64 64 | U] 6.4
Soil J185M6 | 8/24/06 |-0.270] U] 21 0791 U] 079 | 074 fu|l o074 16 |[U] 1.8 20 U] 2.0 1.9 Ul 1.9
|Sail J135M7 | 8/24/06 | 18.3 0.58 | 12.7 1.7 1.9 1Ul 19| 82 [u} 32 | 54 Ul 541 27 [U] 27
Debris J135M8 | 82408 [ 272t Ul 100 ] 30 TUT 30 1.7 (Ut 1.7 | 64 U] 64 | 52 U] 5. 120 | U] 120
[Soil J135M9 | 8/24/06 | 1,540 11 | 41.0 055 [ o051 [UJo51] 1.3 JUT 1.3 15 [U] 1.5 1.4 U] 1.4
Soil J135N0 | 8/24/06 | 172 16 1 1.7 U] 1.7 20 [U|[ 20 ] 35 U] 35 62 | U 6.2 27 Ul 27
Soil J135N1 | 8/24/06 | 0.343 0.20 | 33.4 12 1056 1Ulos6] 22 Tul 22 |1 25 U] 25 14 tU] 14
Soil J135N2 | 8/24/06 | 0.122] U | 0.23 | 4,530 19 42 |U| 42 ] 36 JU] 36 13 U] 13 20 Ul 20
Soil J185N3 | 8/24/06 [ 0.086[ U} 0.33 | 38.1 2.1 25 |U] 25 | 42 U] 4.2 65 | U] 6.5 33 | U] 33
Description Sample | Sample | Plutonium-238 | Plutonium-239/240 | Plutonium-241 | Uranium-233/234 | Uranium-235 Uranium-238

_ Number | Date |pCilg| Q| MDA |pCi/g| Q| MDA | pCilg| Q) MDA | pCi/g| Q| MDA | pCi/lg({ Q| MDA | pCi/g | @ | MDA
Soil J135M5 | 8/24/06 | 9.1 [U] 9.1 | 1.28 0.08 |-150]U| 47 | 146 0.97 | 7.51 0.4 146 0.89
Soil J135M86 | 8/24/06 |-0274] U| 2.1 Jo.822i U | 24 |-11.ejul 100 | 216 16 | 11.8 072 [ 211 1.5
Soil J138M7 | 8/24/06 | 1.66 0.79 | 150 079 | 381 U] 46 | 532 0.56 | 3.58 020 | 52.9 0.53
Debris J135M8 | 8/24/06 | 3.98 | U] 19 [ 586Ul 15 108 | U|1,000] 3,050 20 206 6.7 | 3,130 19
Soil J135M9 | 8/24/06 | 56.7 18 4,070 14 | 2,070 U] 800 | 11.6 52 | 248 | U] 6.3 | 5.46 5.2
Soil J135N0 | 8/24/06 | 2.63 1.5 | 99.5 1.5. 1 565 [U] 82 [ 7.49 0.31 | 0.448 0.38 | 7.77 0.31
Soil J135N1 | 8/24/06 [ 0.054] U] 0.41 [0.862 041 | 780 JU| 24 |1 329 | 0.044 |0.182 0.027| 312 0.042
Soll J135N2 | 8/24/06 ] 0 JUl 031 o080l U| 031 | 421 JU| 23 [0.685 0.030 | 0.069 0.025] 0.590 0.026
Soil J135N3 [ g/24/06 ] 0 | U | 0.34]0.843 0.27 [ -1.84JU]| 24 [0.856 0.033 | 0.051 0,028] 1.08 0.023
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C1.0 DATA QUALITY ASSESSMENT FOR THE
618-2 SOLID WASTE BURIAL GROUND

Ci.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 20086b) to verify
sample localion, 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 Remedial Action 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 DOA were performed as specified in the SAP
and the Remedial Design Report/Remedial Action Work Plan for the 300 Area
(RDR/RAWP) (DOEZ-RL 2004b). '

Pricr to performing statistical lests, the field logbook (WCH 2006b), the Cioseout Pian
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 determineg if
the laboratory carried out ail 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 (BH! 2000a) and in Data Validation Procedure for Radiochemical
Analysis (BH! 2000b), is performed as part of data evaluation. After validation and data
evaluation, the appropriate statistical analyses are petformed on the analytical data
{Appendix D) fo determine statistical values, as appropriate, for each contaminant. The
cleanup verification sample analytical daia 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 aisoc summarized in
Appendix B. ‘

C1.2 LABORATCRY QUALITY MEASURES

Ali verification samples are subject to laboratory-specific quality assurance (QA}
requirements, including instrument procurement, maintenance, calibration, and
cperation. Additional laboratory quality contro! (QC) checks are performed, as
appropriate, for the analytical method at a rate of 1 per sample delivery group (SDG), or
1 per 20 sampies, whichevar is more frequent. Laboratory internal QC checks include
the following:



CVP-2006-00010
Bev. 0

o Laboratory Contamination. Each analytical batch contains a laboratory (method)
biank (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-positive resuits
due to contamination at the laboratory.

e Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest are added to a separate aliquot of a samplie from the analytical baich,
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 technigues (e.g., gamma energy analysis) or where
analytical recovery is corrected via intermnal standards (e.g., alpha spectral analyses), .
accuracy is evaluated from recovery of the QC reference sample (i.e., laboratory
controi spike [LCS] or blank spike sample).

* Analvtical Precision. Separate aliquots removed from the same sample container
are analyzed for each analytical baich, and refetred to as the laboratery 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 soit mairix samples aiso 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 sampies provide an independent check on ana!ytacal
technique and methodoiogy.

Laboratories are also subject to periodic and random assessments of the laboratory
performance, systems, and overall program. Thesé assessments are performed by the
Washington Closure Hanford QA group to ensure that the laboratories are performmg
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 (BRI 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

C-2
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Sample replicaies (duplicates)

Laboratory control sample results

Data package completeness

Achievement of required detection limits (RDLs) or contrac; required
guantitation fimits.

® g © O

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 unsuitabie
for decision-making purposes. Data qualified as estimated (i.e., "J" flagged) incicate
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 resuits are reported at the practical
guantitation limit {PQL). For radionuclides, nondetected resuiis are reported at the
actual value obtained from analysis {positive or negative but less than the minimum
detected activity [MDA]), except for iimited analyses where no value can be calculated
and the analytes are reported nondetected at the MDA. All other validated resulis are
considered accurate within the standard errors asscciated with the methods.

The adequacy of laboratory QA/QC was evaluated for pracision, accuracy,
completeness, and BDLs pursuant to the SAP (DOE-RL 20C4a). The organization
performing the data validation reporied that, of the data given formal validation, the
laboratory met the standards for performance for precision (x30%), accuracy (130%)
and comp!etmness (>90%).

SDG K3548

This data package contains 17 samples (J13D59 through J13D75) analyzed by alpha
spectroscopy, tritium analysis, nickel-63 analysis, piutonium-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 J13074 (A2) is
the main sample and sample J13D59 is the corresponding field dupiicate. SDG K0545
was evaluated through a formal third-pariy validation process. A summary of the
validation follows: _ .

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

The radiochemical yield in sample J13D61 was outside the QC limits at 18%. Third-
party validalion qualified all of the plutonium-238 and piutonium-239/240 resuits in
-sample J13D61 as estimated with “J” fi ags Estimaied data are useable for decision-
making purposes.
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Due to a lack of MS analysis, third-party validation qualified ali fritium results in SDG
K0545 as estimates with “J” flags. Maltrix spikes for some radionuclides are not typically
performed by the taboratory. 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 mattix types
and analyses performed. All of the data in SDG K0545 are useable for decision-making
purposes. ‘

C1.4 LABORATORY DATA EVALUATION

The foliowing paragraphs include a data evaluation of the remaining verification sample
SDGs (K0547, K0580, K0586, J00098, JO0099) 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, J13DHGg,
J13DJ0 through J13DJ9, J13DKO0, and J13DK1). These samples are a mixture of
shallow zone, deep zone, overburden, overburden foofprint, 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 foilows:

s Detected quantities of uranium-233/234 (161 pCi/g) and uranium-238 (165 pCi/g) 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 10 5.8
pCi/g. This result is typical of radiological couinting methods. The uranium-233/234
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and uranium-238 resuits are large encugh that a minimal increase in the uranium-
235 MDA is not a significant problem for this waste site. The data are useabie for
decision-making purposes. :

The MDAs for piutonium-241 was aiso elevaied in the SDG K0547 sample data. In
this case, the elevated MDAs are due to slightly shortened counting times. The
resuliing 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:

e

in the semivolatile organic analysis, of sample J13DHS, low recoveries were
chserved in the MSs and some LCSs for 8 analytes. The analytes are
2-methylphenol, 4-methyiphenol, nitrobenzene, isophorone, 2,4-dimethylohencl,
1,2,4-trichlorobenzene, 4-chloro-3-methyiphenc!, and 2-methylnaphthalene. The
MS/MS3D and/or LCS recoveries in question were ali in the range of 39% to 59%.
The project has qualified results for these analyies, in sample J13DHS, as estimated

~ and assigned “J” fiags to the data.

in the ICP metals analysis, the analyte tin was detected in the method biank {MB)
and in ali of the samples. The MB concentration is greater than the PQL and greater
than 1/20" of all of the sample concentrations. The project has qualified all of the
resuits for tin In SDG K0547 as estimated with “J” flags. Estimated data are useable
for decision- making purposes.

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 (socil}, the hetercgeneities within the matrix
contribute to the RPD result. This deficiency doses not indicate a problem with the
analytical laboratory methodology. The data are useable for decision-making
purposes.

SDG K0580

This data sat comprises five field samples (J13DNQ through J13DN4), These are
biased sampies collected within the 618-2 excavation.

Radionuclides. No major deficiencies were found in the SDG K0580 radiological data.
Minor deficiencies are as follows: ‘ | :

s The MDAs ior plutonium-241 are elevated in the SDG KD580 data. In this case, the

elevated MDAs are due to slightly shortened counting times. The resulting MDAs
are ail 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 rnajor or minor deficiencies were found in the SDG K0086
radlolog[cal clata

SDG Joodgs

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

Radionuclides. No major deficiencies were found in the SDG J0C098 radiclogical
data. Minor deficiencies are as follows:

s 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:

e The MS/MSD. results for cadmium are 59% and 58%, respectively. The field

sample results for cadmium should be ceonsidered estimated. Estimated data are
useable for decision-making purposes.
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sDG J00098

This data set comprises three field samples (J13DH4, J13DK2, and J13DK3). Samples
J13DH4, J13DK2, and J13DKS are field splits of samples J13DHO, J13DJ7, and
J13DJ0, respectivaly.

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

e The LCS resulf for americium-241 was above the acceptance criteria at 131%. This
impiies a slight high bias in the data. High-biased data are acceptabile for decision-
making purposes.

e The LCS resuli for radium-226 was below the acceptance criteria at 89%. This
implies a low bias in the data. The radium-226 results in SDG J0009S are |
considered estimated. Estimated data are useable for decision-making purposes.

Nornradionuclides. No major deficiencies were found in the SDG J00038 radiological
data. Minor deficiencies are as follows:

e The MS/MSD results for cadmium are 59% and 58%, respeciively. The sample
- resuits for cadmium should be considered estimated. Estlmated data are useable
for decision- making purposes.

s The MS resuli 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.

Ci.4.1 MAJOR DEFICIENCIES
Any data anomaly that causes final data to be qualified as rejected (“R” flagged} is

considered a major deficiency. No ma;or deficiencies were found the 618-2 verification .
dala set.

C1.4.2 MINOR DEFICIENCIES

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

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

Radionuclides. All of the radionuclide method biank results were within the
acceptiance criteria.
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Nohradionuclides. A minor method blank deficiency was identified in SDG K0547 (see
above).

MS/MSDs 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 resulis.

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, JO0098, and J0O0099. 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 samble(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 Qualit‘y Controi Samples.

Sample location (designation) | Main Sample | Duplicate Sample | Split Sample
Staging pile/decon pad {A2) J13D74 J13D59 J13D78
Overburden (A2) J13DHO J13DH{ J13DH4
Shallow zone {A2) J13DJ7 © J13DJg J13DK2
Deep zone {A2) J13DJ0 J13DJ1 J13DK3

C-8
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Field duplicate samples are collected to provide a relative measure of the degree of
focal heterogeneity in the sampling medium, unlike laboratory duplicates that are used
to avaluate precision in the analytical process. The field duplicates are evajuated 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
calculaied and compared. The 95% upper confidence limit (UCL) calcuiation brief in
Appendix D provides details on duplicate pair evaluation and RPD calculation. The data
 are suitable for the intended purpose of cleanup verification

Spiit 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 methodoiogy,
USEPA Contract Laboratory Program National Functional Guidelines for inorganic Dala
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 spiit
pair RPD calculation. The acceptance criteria RPD for project-split samples is < 30%
{less than or equal to 30%).

Radicnuciides.

s The HPDs calculated for the deep zone project split sample (J13DK3) analyies
americium-241, plutonium-238/240, 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 atiributed to heterogeneities in the soil matrix and only in small
part afiributed to precision and accuracy issues at the laboratory. The data are '
useable for decision-making purposes.

Nonradiconuclides.

» The RPD calculated for the staging pile/decontamination pad project split sample
(J13D78) analyte chromium is above the accepiance criteria (30%) at 54%.

o The RPD calculated for the deep zone project split sample (J13DKS3) analyte
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 smalil part attributed to
precision and accuracy issues at the laboratery. The data are useable for decision-
making purposes.

RPDs for the remaining nonradionuclide analytes were either within the acceptance
criteria or wera not calculated because an evaluation of the data shows the analytes

C-g
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were not deiected in both the main and duplicate (or main and splif} 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 additionai 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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APPENDIXD

CALCULATION BRIEF EXCERPTS
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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 foliowing calculation briefs have been prepared in accordance with ENG-1,
Engineering Services, ENG-1-4.5, "Project Calculations,” Washington Ciosure Han‘ford
Richiand, Washington.

WCH, 20086, 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, Richiand, Washington.

WGCH, 2008, 518-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan,
0300X-CA-V0077, Rev. 0, Washington Closure Hanford, Richland, Washington.

WGCH, 2008, 618-2 Burial Ground Cleanup Verification RESRAD Calculation Brief,
Calcuiation No. 0300X-CA-V0080, Rev. 0, Washmgton Closure Hanford,
R chland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Washmgwton Closure Hanford project files and are available upon request. When the

nroject 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 Tiile 300 Area Fioid Remediation Jab Ne. 14655
Area 600 .
Discipiing Environmenial *Cale, No. 0800X-CA-VOOB0
Subject Cleanup Verification 95% UCL Caleulations for 18-2 Shallow Zone/Deep Zone/Overburder,

and 618-2, 615-3, 618-8 Staging Plie and Decon Pad Fooiprint

Compuier Frograim Excel

Program No.

Excel 2003

The af:tachéd caleulations have been generated to document compliance with established cleanup levels. These calculations

should be used in conjunclion with other relevant documenis in the administrative record.

Commitied Calculation Prefiminary d Superseded | Voided '
Rev Sheet Originator Checker Reviewer Approval Date
’ Numbers
Cover=1
c Sheets = 21 K A. Anselm J. M. Capron A. B. Karkow i, 4. Haass 11/1/06
11/1/06 11/1/06 11/1/06 F. M. Corpuz 11/ 7/06
Total=22
Cover =1 K. A. Anselm W.S. Thompson A. B. Kerkow M. J. Haass 11/21/06
1 Shesls =21 11/16/06 11/20/06 11/21/06 F. M. Corpuz 11/21/06
J. M. Gapron
Total = 22 11/21/06
ﬁi‘:ﬂ%{g Cover=1 i : 25 Knt— M. J. Haass ‘i
P Sheets = 21 Llyeziln ; 7/ 66 dle
7 i 2ok %&W 17/ M%% \7:};7 :
Total =22 K. A, Anselm W.S. Thompson R. B. Kerkow —:MF X uz b
SUMMARY OF REVISIONS

Revised to inciude rasults of third-parly data validation {which added "J* flags) and to reflect final data received with
adjustrnents for metals in the shallow zone, deep zons, and overburden data. Cover sheet, sheets 3, €, 9, 12, 18, 18,
1 and 20 replaced in entirety. Sheet 2, line 47: J = estimata was inserted. Sheet 13, ines 4 to 20: "J" was added to
the Tritium "Q° column. Sheet 14, line 4 "J" was added to the Plutonium-238 and Plulonium-239/240 *Q° columns
for sample J13D81. Sheet 21, lines 4 and 5: *J* was added to the Tritium "Q" column.

Revised to correct values from Unrestricled Land-Use to Industrial Land-Use as follows: Cover sheeti replaced in
2 entirety. Sheet 2, line 55: RESRAD acronym added. Sheet 3, line 38: overburden index sum recalculated. Shestd,
fines 38, 37, 28: Tin 3-Part Test explanation revised. Sheet 12, linss 31, 37, 38, and 42 Selenjum values corrected
for the RAG, noncarcinogenic value, hazard quotient, and index surm,

WCH-DE-018 (8/01/2008)

*Obtain Cale. Mo, from R&DC and Form from intranet



CVP-2008-00010

Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator K. A, Anselm 14— Date 11/01/08 Cale. No. 0800X-CA-VO0B0 Fev.No. 0O
Project 300 Area Field Remediation Joh No. 14655 Checked J. M. Capron : Date  11/01/05
" Subjett Cleanup Verification 85% UCL Galculations for 618-2 Shallow Zone/Deep Zone/Overburden, : SheetMo.” 1oig]
and §18-2, 618-3, €18-8 Staging Pile and Decon Pad Foolpsint -
Summary
1 |Purpose:
2 This decument contains calculations based on analytical results from data collecied from the 618-2 shallow zone, deep zone, and-overburden
3. |piles, as well ag a staging pite and decon pad foolprint used for staging axeavation material from the 618-2, 618-3, and §18-8 Burial Grounds.
4 |other caleulations 1o support cleanup of 618-2 and 618-8 Burial Grounds are included in cleanup verification packages (CVPs) for those sites.
5 {The calculations in this document include (1) caleulation of the 95% upper confidence limit {UCL) to evaluate compliance with cleanup standards,
g {2) calculation of the carcinogersic risk for applicable nonradicnuclide analvies, (3) performance of the Washinglon Administrative Code {(WACG)
8 173-340 (Model Toxics Gontrol Act [MTCA]) 3-part test, as required, and (4) calculaticn of the relative percent difference (RPD) for each
g lcontaminant of concem (COC)contaminant of potential concern (COPC)
1? Table of Contenm‘ )
12 | Sheeis 1 to 3 - Summary |
13 | Sheets 4 fo 6 - §18-2 Shallow Zone Verification
14 | Sheets 7 10 9 - 618-2 Deep Zone Verification
15 | Sheets 10 to 12 - 518-2 Overburden Verification
1€ | Sheets 13 to 16 - 618-2, 618-3, and 618-8 Staging Pile/Decon Pad Footprint Verification
17 | Sheet 17 - MTCAStat Results
}g Sheets 18 to 21 - Split-Dupticate Analyses
20 |Given/References:
g; 1) Sampie Aesults,
23 2} Background values and remedial action goals (RAGs} are from DOE-RL (2007 and 2004b), and Ecology (1994).
24 3y DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nanradioact:ve Analytes, DOE/RL-92-24, Rev. 4, U.S. Depaﬂmen‘l
o5 of Energy, Richiand Operations Office, Richland, Washingian,
26 |4} DOE-RL, 2004a, 300 Area Remedial Action Sampling and Analysis Plan, {SAP) DOE/RI. 2001-48, Rev. 1, U.5. Department of Engrgy,
27 { - Richland Operations Office, Richland, Washington.
28 i5) DOE-RL, 2004b, Aemedial Design Repori/Remedial Action Work Pian for the 300 Area {RDR/RAWP), DOE/RL-2001-47, Rev. 1,
" LL.S. Department of Energy, Richland Operations Office, Richland, Washinglon.
30 [6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Depariment of Ecolugy, Olympia,
31 Waskington.
32 17y Ecology, 1993, Statistical Guidgance for Ecology Site Managers Supplement S-8, Analyzing Site or Background Data with Below-detection
.33 Lirnit or Below-FQL Values (Censored Dala Seis), Publication $62-54, Washington Department of Ecology, Olympia, Washington.
34 8) Ecology, 1994, Natural Background Soit Metals Concentrations i in Washinglon Siate, Publication No, 94-115, Washmgton State
gg Depariment of Ecology, Olympia, Washington.
a7 9) EPA, 1994, USEPA Contract Laboratory Program Nafional Functional Guidefines for Inorganic Data Review, EPA 540/R-04/013,
a8 U.S. Environmental Protection Agency, Washington, D.C,
ag {10) WAG 173-340, 1896, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.
40 '
41 {Solution: -
42 |Calculation methodelogy is described in Ecology Pub. #92-54 (Ecology 1992, 1983), below, and in the RDH.’RAWP {DOE-RL 2004b). Use data
43 ifrom the attached worksheets to calculate the 95% UGL, hazard quolients, excess carcinogenic risk, perform the WAGC 173-340 3-pairt test for
44 |nonradionuciides, and caiculate the RPD for each COG/COPG in the primary-duplicate and primary-split sample pairs.
45 ‘
46 |Calculation Description:
47 |The subject calculations were performed on data irom soil verification samples from the 618-2 waste site, and the 618-2, 618-3, and 618-8 staging
48 Inilefdecon pad footprint. The data were entered inta an EXGEL 2003 spreadsheet and calcuiations performed by utilizing the built-in spreadshest
48 |tunctions ardfor creating formulae within the cells. The stafistical evaluation of data for use in accordance with the RDR/RAWP {DOE-RL 2004b}
g? is documented by this calcutation. Split and duplicate RPD results are used in evaluation of data quality and are presented in the CVP for this site.
gg Methodology:
54 yFor nonradicactive analytes with <507% of the data below detection fimits and all radionuciide analytes, ihe statistical value calculated to evaluate
55 iihe effectiveness of cleanup is the 95% UCL. For nonradicaciive analytes with »50% of the data below defection limits, the maximum value for the
56 [data set is used instead of the 5% UGL. Al nonradionuclide data reported as being below detection limits are set to % the defection limit value
57 ifor caleulation of the statistics (Ecology 1983). For radionuclide data, caleulation of the statistics was done on the reported value. In cases where
£8 [the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in the calcufation. Fuor the statistical
59 [evaluation of primary-duplicate sample pairs, the samples are averaged before beitg included in the daia set, after adjustments for censored data
60 |as described above.
61
62
63
64
65
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Criginator K. A, Anselm & Date 12/07/06 Cade. No. 0600X-CA-VO080 Fev. No. 2
Froject 300 Area Figid ga’zleﬁatzon Job No. 74655 " Checked W.S, Thompson k- Date 1207706
Suhfect Cleanup Verification 85% UGL GCalculations for §18-2 Shallow Zone/Deepn ZonelOverburden, ] Sheet Mo. 2 of 21

and 818-2, 518-3, 618-8 Staging Pile and Decon Pad Foolprint

Summary {continued)

Mathodology (continued):

For nonraticnuciides, the WA 173-340 statistica! guidance suggests that 2 test for disirbusional form be performed on the data and the 85% UGL
caleuleted on the appropriate distibution using Ecalogy software, For nonvadionuclide smafl dafa seis (n < 10) and alt radienuclide data sets, the
calculations are performed assuming nonparametrit distibidion, se o tests for disirbution are performed. For norradionuclids data seis of ten or
greater, as for the subled! site, distbutional testing and ealoulation of the 95% UCL i done using Ecology's MTCASTat soffware {Ecology 1863},
Due to differences in addressing censored dafs belween the RDFVSAWP (DOE-RL 2004b) and MTCASIat coding and due o a Emitalion inthe
MTCASEE coding (no direct capabiiity to address variable guantitaiion hm:ts within & data set}, substiutions for censored data are performed
before sof*wa.fe Inplt and the resafling input sel treafed as uncensored,

The hazand quotient {for shaliow zone nonradionuclide COCSICOPCa) s determined by dividing the siatistical value {derived i this caleuiation) by
e WAC 173-340 noncarcinogenic cleznup imit. The excess nonradionuclide carcinogenic Hsk is determined by dividing the statistical vaiue by

13 [the WAG 173:340 carcinogenic cleanup fimit and then multiplying by 178,

ﬁ;gmmwmmbwm—t

15 [The WAD 173-340 S-pari test is performed for nonradionuctide analyles only and determines i:

18 [1) the 95% UOL value exceeds thie most stringent cleanup Brsl for each nomvaddonuclide COG/COPG,

17 {oy greater than 10% of the raw data excesd the mest siringent cleanup bmi for each nonradionuckds COG/COPG,

2) #ive maximun vaiue of the raw data set exceeds two times the most stringent cleanup imit for each nonradicnuclide COCICOPC.

The RPD is caloulated when both the primary vaiue and efther the duplicate or spiif values are above detaction mits and are greater than 5 times
- |ihe terget detection limif (TDL). The TOL is a laborajory detection limit predetermined for each analytical method as listed In Table 2-1 of the SAP

22

23 (DGE—HL 2004a). The RPD cafeulatiens use the following formula: RPD =] M-SI{{M1S)/2)1"100

24

25 where, M =HMain Sampie Value S = Bpit (or duplicate) Sample Value

27 {For quality assurance/quality controt (QA/QC) spht and duplicate RPD calculations, a value fess than +- 30% indicates the date compare favorably.
28 iFor regulatory spliis, a threshold of 35% is used (EPA 1994). §ihe RPD is greatsr than 30% (or 36% for reguiatory spiit deta), further investigation
29 iregarding the usabiity of the data is performed. Additional discussion as necessary is provided in e data quallly assessment section of the GVP.

31 it regulator spiit comparison is required, &n additional parameter is evaluated. A control limit of +/~ 2 times the TDL shail be used i efther the main
32 e regulator splif value is less than 5 imes the TDL and above daisciion. in the case where only one result is.greater than 5 times the TDL and the
35 i ther is befow, the +- 2 fimes the TDL oriteria apoliss. Theredare, the folowing caloulation is performed as pert of the evaluation for these two
cases invelving reguiator split data: difference = main - reguiator spit. i the difference is greater than +/- 2 imes the TDL, then further
linvesGgation regarding the usability of the data is perdormed and presented in the applicable GVP data quality assessment section. No regulatory
gy {split samples were collected for this site.

40

41 Abbreviatons/acronyms:

43 BG = background

43 COC = contarninant of concern

44 COPC = contaminant of polential concern
45 CYF = cleanup verification package

48 GW = groundwaier

47 J = gstimate

48 MDA = minimum detectable activity

49 MTCA = Mode! Toxice Conirof Act

50 NA =rot applicable

51 PQL = practical quaniffation Amit

52 Q = quaiifier

53 QA/QT = qualily assurance/quality control -
54 RAG = remedial action goat

55 HESRAD = RESidual RADicactivily {dose mode) |
56 ROFEMAWP = remedial design reporifremedial action work pxan
57 PP = relative percent difference

58 BAP = sampling and analysis plan

59 TOL = target detection limit

50 U =less than MDAPCGL

&1 UCL = upper confidence iimit

82 WAQC = Washingfon Administrative Code
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CVP-2006-00010

Rev. 0
Washingion Clasure Hanford CALCULATION SHEET
Originator K. A. Anselm JCAAL Date 12/07/06 _ Calc. No. 0600X-CA-V0DSQ Rev.No. 2
Project 300 Area Fieid Hemediation Job Neo. 14655 Checked W.S. Thompson  &#5 2. Date  12/07/06
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Qverburden, SheetNo. 3of 29
and 618-2, 618-3, 618-8 Staging Plle and Decon Pad Footprint
Summary (contimred}
Results:
The resulls presented in the summary tables. that follow are for use in the 618-2 GVP,
Resuits Summary
Shallow Zone Deep Zone Overburden Staging PileDecon Pad .

Analyte Result Q Result Q | Result Q Result Q Units
Americium-241 5.4E-01 8,52E+00 - |- 2.3E-02 u 1.5E-01 . pCilg
Cesium-137 1.5E+00 - 9.14E-01 0{=BG) 3.2E-02 pCi/g
Cobait-60 2.1E-02 u 2.3E-02 u 1.3E-02 U 2.0E-02 U pCiig
Europium-152 5.5E-02 9] B.8E-02 U 54E-02 u 5.2E-02 yu pCi/g
Europium-154 7.0E-02 1] 80E02 | U | ayE-02 1] 7.0E-02 g pGifg
Europium-155 6.9E-02 u 1.3E-01 u 7.7E-03 U 6.4E-02 U pCilg
tlickel-63 4.98E-01 U 261601 U | 6.48E-01 8] B8.5E-01 V] pCi'g
Trilium 9.38E-02 u 7.88E-01 U | 8.62E-01 U 9.8E-01 pCi/g
Plutonium-238 5.6E-02 U 1.08E+00 3.8E-02 U 6.7E-02 U pCilg
Plufonium-238/240 5.2E+00 7.29E401 6.5E-02 U TAEHX pCig
Plutoniurmn-241 1.45E+01 ] 3A43E+01 1.32E+00 U 2.5E+00 1] pCiy
Strontium-80 3.7E-02 8] TAE+Q0 0 (<BG@) 8] . 5.6E-02 U pGilg
Uranium-233/234 9.30E-01 1,08E+02 ~ 1 0(<BG) JI0E-01 plilg
Uranium-235 B.2E-02 2.24E+00 0(<BE) o] 6.6E-03 pCifg
Uranium-238 1.07E+00 1.11E+02 0 (< BG) 2.94E-01 pGifg
Arseric 1,9E+00 1.4E+00 2.6E+00° 345100 mukg
Barium 7.36E+01 7.65E+01 7.09E+01 8. 75E+H mg/kg
Cadmium 9E-02 u 9E-02 4] 9E-02 U 1.4E+00 ] ma/ka
Chromium 6.6E+00 5.7E+00 6.0E+00 B.4E+00 mg'kg
Lead 4.9E+00 5.5E+00 4.2E400 4.0E+00 mglkg
Selenium 7.6E-01 7.8E-01 1.0E+00 1,4E+00 ] mg/kg
Silver . NA NA NA NA NA NA 2.9E+00 U mo'kg
Tin 2,3E100 2.9E+00 2.4E+00 2.88E+01 [E] mg/kg
Uranium 4.17E+00 3.38E+02 1.06E+00 3.32E+00 mg/kg
WAL 173-340 Evaluation: ' j
3-Part Test:
95% UCL > Cleanup Limit? NO NO NOD MNO
> 10% above Cleanup Limit? NO YES® NOQ NO
Any sample > 2x Cleanup Limit? NO NC NC NO
Risk Estimate: - .
Nonrad noncarcinogenic index sum:  8.3E-03 NA 2.2E-03 4.1E-02
Nonrad carcinogenic risky . NA MNA NA NA
*Bacause of the "yes” answer to the WAC 173-340 3-part tes?, additional site-specific evaluation will be parformed and included in the CVP.

Relative Percent Ditfference Resuits and QA/QC Analysis*
Deep Zone Overburden Staging Pile/Decon Pad
Anajyte Duplicate Split Duplicate . <+« | Duplicate Spht
Analysis* | Analysis™ | Analysigt | SPHCARGIYSIS™ | oo iev]  Analysis®

Americiurn-241 15% 7% .
Plutenium-239/240 13% 57%
Strontium-90 21% 23%
Uranium-233/234 13%. 67%
Uranium-238 17% 66%
Uraniurn 4% 86% .
Chramium 22% 28% 23% 54%
*APD listed where result produced, based con criteria. i RPD not required, no valus is listed.

**The significance of the reported RPD values, including values greater than 30%, is addressed in the CVP data quaFty assessment section.
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CVP 2006~ 00010

Hev. 0
Washington Closure Hanford CALCULATION SHEET
Originator K. A, Anselm _ [Lds. Date 11/01/06 _ Calc. No. 0600X-CA-V0060 Rev.No. 0
Project 300 Area Field Remediation - Job No. 14655 - Checked J. M. Capron g#&s<. Date_11/01/06 .
Subject_Cieanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden, - 7 SheetNo._ 40f21
' and 618-2, 618-3,.618-8 Stagmg Pile and Decon Pad Footprmt ! '
1 618 2 Shallow Zone Sample Data . . - ' o o : _
21-Sampling-|- - -Sample----{-Sample |- -~ - Americium-241- - -Cesium-137_ - - - Cobalt-60 Europ:um—152 Europium=154 Europium-155 _ Nickel-83 Tritium
3{ Area Number |- Date | pCilg | Q| MDA pCilg 1 Q| MDA | pCig-|Qf. MDA pCifg | Q| MDA | pCilg 1Ql MDA | pClg [Qf MDA | pCilg-|Q] MDA pCifg | Q| MDA
4 A1 J13DJ6. ~ 9frio6 | -1.0E-01 | U | 7.3E-02 | 224E400 | | 3.9E-02 | 2.7E-02 [U| 2.7E-02 | 84E-02 [ U | 84E-02 | 97E-02 | U | 9.7E-02 | 6.7E-02 | U| 8.7E-02 |-1.71E+00] U | 3.8E+00 | -4.20E-01| U 2.4E+00_
5 A3 J130Jg 9/7/08 | -37E-02 [U | 93E-02 | 48E-02 U] agF-02 | 4800 |U| 48E-02 1 13601 [ U] 13601 | 17601 U} 176011 18E-01 | 4| 1.8E-01 | 8.08E-01 | U] 37E+00 | -8.48E-01) U | 2.56+00
6 Ad ~ J13DKO 9/7/06 | B.1E-01 74E-02 | 21E-02 | U| 2.4E-02 | 2.38-02 |U| 2.3E-02 | 47E-02 | U| 47E-02 | 78E-02 | U| 7.86-02 | 49E-02 | U| 4.9E-02 |-5.40E-01| U 3.7E+00 |-2.26E-01: U 2.5E+00
-7 A2 J13DJ7 9/7/06 | 5.6E-02 | U | 7.6E-02 | 3.4E-02 1.7E-02 | 4.6E-02 [U| 4.6E-02 | 34E-02 | U| 3.4E-02 | 53E-02 | U| 5.3E-02 | 3.8E-02 | U{ 3.8E-02 | 9.46E-01 | U| 3.5E+00 | 1.31E-01 | U | 2.3E+00
8 p‘j‘;iggﬂ‘;"f J13DJ8 o/7/06 | 9.96:02 | U| 1.1E-01 | 4.0E-02 19E:02 | 17602 |U| 1.7E-02 | 43E-02 | U | 4.3E-02'| 5.1E:02 | U | 61E:02 | 6.1E02 |U| 6.1E:02 |-1.01E+00| U| 3.9E+00 | 477E-01 | U | 24E+00
10 -
- 11 Statistical Computation Input Data ' : _ _ _ ,
12 Sampling Sample Sample [Americiim-241 Cesium-127 Cobalt-60 Eurcpium-152 “{Europium-154 Europium-155 . Nickel-63 'Tritiuin
13| Area _Number Date | pCifg pCilg pClig pCily pCilg pCifg pCily pCig
14 Al J13DJ§ 97108 1 -1.0E-01 2.24E+00 1.4E-02 4.2E-02 4.9E-02 3.4E-02 -1.71E+00| - -4.29E-01
15 A3 J13DJ8 _97/08 | -3.7E-D2 2.4E-02 2.4E-02 6.5E-02 '8.5E-02 9.0E-02 8.08E-01- .-8.46E-01
16 A4 J13DKO 8/7/06 | 81E-01 . 1.1E-02 1.2E-02 2,4E-02 3.9E-02 2.5E-02 -5.40E-01 ;. -2.26E-01 |
17{. A2 J13DJ7/013DJB} 9/7/06 { 7.8E-02. | 3.7E-02 1.6E-02 1.8E-02° 2.6E-02 2.5E-02 -3.20E-02 3.04E-01
19
20 Statistical Computatlons : : ‘ o ' :
21 : Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63 | Tritlum’ - :
" Radionuclide data set. . " Radionuclide data set. . o Radionuclide data set. | Radionuclide data set. Radionuclide data set. | Radionuclide data set.
- 95% UCL based on| Use nonparametric z- Rnﬁ:?glrﬁ:z Elata ?e:'. '?SQ Use hohparametric z- Ha_dl_onuclqde; fiate_l st,e;t.. ?se Usa nonparametric z- | . Use nonparametric z Use nonparametric z- Use nonpqra_metrlc z |
22 - statistic. - onp ric 2-S1anste. statistic. nonparameine z-siatstic. statistic. ' statistic. _ statistic. stafistic.
23 N 4 . 4 4 4 4 - 4 ‘ 1 4 4
24 % < Detection fimit]  75% 50% - 100% 100% 100% 100% | 100% 100%
25 " mean| 1.9E-01 5.8E-01 1.6E-02 3.7E-02 5.0E-02 4.3E-02 -3:69E-01 -2.99E-01
26 st.dev.| 4.2E-01 1,1E+00 5.5E-03 2.1E-02 5 5E-02 3.9E-02 1.05E+00 4.78E-01
27 Z-statistic|  1.645 1.645 1.645 1.645 1.645 1.645 1.645 | 1645
28 95% UCL on mean| 5.4E-01 . 1,5E+00 2.1E-02 ‘ 55E-02 - 7.0E-02 6.9E-02 4.98E-01 9,38£-02
29 max value| 8.1E-01 2.2E+00 4.8E-02 | U C13E01 [ U 1.7E-01 | U 1.8E-01 | U 9.46E-01 | U A477E01 | U
30 Statistical value| 5.4E-01 1.5E+00 214E-02 1 U 55E-02 | U 7.0E-02 | U 8.9E-02 | U ' 4.98E-01 | U 9.38E-02 1 U
31 Background] NA NA NA - NA | NA NA_ b - NA NA ‘
32 Statistical value above background| 5.4E-01 1.5E+00 2.1E-02 | U 5.5E-02 | U |- 7.0E-02 | U 6.9-02 | U 4.98E-01 | U. 9.38E-02 | U
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Rev. 0
Washington Closure Hanford cm.cumnon SHEET
Originator K. A. Anselm _[{RA_  Date 11/01/06 - Cale. No. 0800X-CA-V0060 Rev.No. 0
Project 300 Area Field Remediation. Job No. 14655 Checked J. M. Capron ¢, "~ Date 11/01/06 -
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/()verburden ' C ‘ 4 ‘ Shéet No.  boi 21
: and 618-2, 618-3,618-8 Stagﬂg Pxie and Decon Pad Footprmt '
1 618-2 Shallow Zone Sample Data : _ _ _ : »
2 Sampling Sample Sarnpie . Piutomum—238 Plutonium-239!240 _ . Plutoniim-241 Strontium-90 Urahium-233/234 - Uranium-235 _ Uranium-23_3| _
3 Area Number - |- Date “pCifg QT MDA | pC‘nIg Qi MDA | "pCilg |@| MDA | pCilg [Q] MDA | - pCig Q] MDA pCifg Q MDA pCilg Q MDA
44 At J13DJ5 . o7/0s 1 BAE02 U| 40E-01 | 856E-01 [ U] 39501 11326401 | U T 1.0E+01 ] 63602 | U 26601 | 186400 | | 1.7E-01 | 1.856-01 | U, 20501 | 1.90E+00 - 1.7E-01
5 A3 J13DJ9 97106 0 |U| 5301 | 6.9E-02 | U| 53E-01 | 1.40E+01 | U | 2.2E+01 | -65E-02 | U} 24E-01 | 1.59E+00 21E-01 |. 6.86-02 | U | 2.6E-01 | 2.20E+00 21E-01
8 A4 J13DK0 9/7/06 - 0 U | 4.5E-01 | 7.67E+00 45E-01 | 4276400 | U] 24E+01 | -7.05-03 | U | 2.2E-01 2.20E+00 2.1E-01 33602 | U 2._5E—0‘1' 2.14E}0(__) 21E-01 .
7 A2 J18DJ7 9/7/06 | 5.9E-02 | U| 4.56E-01 | 8.24E-01 45E-01 | 1.42E+01 | U | 2.0Ex+01 | -1.4E-02 | U | 2.2E-01 1.71E+00 1.7E-01 2.14E-01 21E-01 1.77E+Q0 - 1.7E-01
8 D‘j‘;‘;’gj‘;c’f‘ J13DJ8 9/7/06 | 6.8E-02 | U| 26E-01 | 7.18E-01 2.6E-01 | 9.65E+00 | U | 1.8E+01 | -24E-02 | U | 25E-01 |. 1.83E+00 2.3E-01 S11EOT | U| 28E-01 | 1.80E+00 - 2.38-01
9
10 C
i1 Statistical Computaiion inpui Data , : _ _ ,
12| Sampling Sample Sample |Plutonium-238 Plutonium-239/240 Plutonium-241 Sirontium~-80 Uranium-233/234 Uranjum-2356 Uranium-238
13| . Area Number " Date __pCilg pCilg pCi/g pCi/g pCi/g pLilg pClg
14] - Al J13DJ6 B/7/06 5.1E-02 3.58E-01 | - 1.32E+01 6.3E-02 1.66E+00 1.85E-01 . 1-9_OE+00
15 A3 J13DJa 9/7/06 "0 8.9E-02 | 1.40E+01 -6.5E-02 1.59E+00 6.8E-02 - 2.20E+00
16 Ad - JT3DKO 9/7/06 0- 7.87E400 4. 27E+00 - ~7.0E-03° 2.20E+00 3.3?E-02 2.14E+00
17 A2 J13DJ7/J13DJ8 | 9/7/06 8.4E-02 | 7.71E-01 1.19E+01 -1.9E-02 1.77E+00 - 1.63E-01 ~ 1.83E+00.
18 - - . ; g . ; . : :
19 . |
20 Statistical Computations R o : : Co -
21 : Piutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 . |{Uranium-238 '
95% UGL based onl Radionuclide data set. Use | Radionuclide data set. Usé | 'Tgi":‘r:::;:g::‘a;?igi‘ | Radionuclide data set. Use | Radionuciide data set. Use Radionuclide data set. l{s_e Radionuclide data set. Use
55 . ‘nonparametric z-statistic. | nonparameilric z-statistic. statistic. nonparametric z-statistic. nonparametric z-statistic. nonparameiric z-statistic. nonparametnp z-statistic.
23 Nl- 4 4 4 ‘ 4 4 4 4 .
% < Detection limit 100% 50% 100% 100% 0% . 75% 0%
25 mean| 2.9E-02 2.2E+00 1.08E+01 - -7.0E-03 1.81E+00 - 11E-01 2.02E+00
26 st, dev.) 3.3E-02 3.6E+00 4.47E+00 - 5.3E-02 2.74E-01 7_.3E—02 1.8E—0_1
27¢ _ Z-stalistic 1,645 1.645 1.645 1645 © 1.845 . 1.845 - 1.645
28 85% UCL on mean| 5.6E-02 5.2E+00 1.456+01 3.7E-02 : 2.03E+400 1,7E-01 217E+00
29 max value] 6.8E-02 | U 7.7E+Q0 1.42E+01 | U 83E-02 [ U 2.20E+00 2.1E-01 2.20£+00
30 ' Statistical value| 5.6E-02 | U 52E+00 | 1.45E+01{ U 3.7E-02 U} 2.03E+00Q 1.7E-01 247E+00
Background NA T NA | "NA - NA : -1 AR _ 1.1
32| Statistical value above background - 56E-02 | U 5.2E+00 1.45E+01 | U 37602 | U 9.30E-01 6.2E-02 1.07E+H00 -
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Rev. 0
Washington Closure Hanford CALCULATION SHEET
Orlginator K. A, Anselm __ {(CHAEA~ Date 11/20/06. Cale. No. 0600X-CA-V0060 Rev.No.__ 1
Project 300 Area Flsld Remediation Job No. 14655 ‘ - Checked W.S, Thompson ({5f . _ Date - Hzam:/'az;
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden, ' o Sheet No. 6 of 21
and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Foo’(prmt '
618-2 Shallow Zone Sample Data : - - )
" Sampling Sample Sample _Arsenic Barium Cadmium - Chromium Lead . Selenium - “Tin Uranium
Area Number Date | mgkg |Q| PGL mitkg | Q POL mglkg 1 Q] PQL | mgkg |Q] POL mo/kg [ Q] PQL | makg Q[ POL "} mgfkg [ Q) PQL | makg [Q) POL
Al J13DJ6 . 9/7/08 1.8E+00 1.1E+00 | 6.73E+01 BE-02 9E-02 U | SE-02 1 7.1E+00 2.0E-01 | 5.6E+00. 3.5E-01 | 7.6E-01 7.5E-01 | -2.0E+00 1.0E+00 | 3.561E+00 TE-08
A3 J13DJ9 - 9/7/08 1.8E+00 1AE+00 | 7.43E404 B6E-02. 9E-02 U | BE-02 | 6.1E+00 2.0E-01. | 3.7E+00 3.6E-01 | 7.5F-01 | U | 7.5E-01 | 2:4E+00 1.0E+00 | 3.35E+00 7E-03 -
Ad J13DKOD 9f7/06 1.9E+00 1.1E+00 | 5.86E4101 "BE-02 9E-02 U | 9E-02 | 4.2E+00 2.0E-01 | 3.8E+00 3.5E-01 | 7.5E-01 | U | 7.8E-01 | 2.1E+00 1.0E+00] 4.53E300 1 | 7E-03
“A2 J18DJ7  9/7/08. 1.3E+00 11E+00 | 7.91E+0) 6E-02° | 9E-02 U | 9E-02 | 4.85E+00 2.0E-01 | 8:4E+00 3.4E-01 | 74E-01.1°U | 7.4E-01 | 2.1E+00 1.0E+00 | 3.72E+00 | TE-03
D‘jﬁ'-’c’f’gﬁc’f J13DJ8 9/7/06 | 1.7E+00 1.1E+00 | 6.98E401 BE-02 | 9E-02 | U | 9E-02 | 4.6E+00 2.0E-01 | 35E+00|. | 84E01 | 7.4E-01 { U | 7.4E-01 | 2.2E+00 | | 1,0E+00 | 3.35E+00 7E-03
Statistical Computation Input Data’ : i
© Sampling . Sample Sample |Arsenic Barium |Cadmium Chromitum Lead - Selenium- Tin _ Uranium -
Area Number _Date . mgi/kg . mglkg me/kg —mg/kg ma/kg “malkg ma/kg maikg.
Al J13DJ6 9/7/08 1.8E+00 8.73E+01 -GE-02 7.1E+00 5.6E+00 7.6E-01 2.0E+00 _3.51E+00
A3 . J13DJ8 9/7/06 1.8E+00 7.13E+01 5E-02 6.1E+00 3.7E+00 3.8E-01 2.4E+00 3.35E+00
A4 J13DKQ _9/7/06 1.9E+00 5.85E+01 . BE-02 4.2E400 3.3E+00 | 8.8E-01 - 21E+00 4.53E+00
A2 J13DJ7/13DJ8 o/7/06 1.5E+00 7.45E4+01 5E-02 4.6E-+00 3.5E+00 3.7E-01 | 2.2E+400 3.54E-+00
Statistical Computations . ‘
Arsenic Barium Cadmium Chromium Lead -|Selenium Tin Uranium
N O T . Yo . -
95% UCL based onl Small data set. Use ‘Small data set. Use degcﬁo?f ggt;g&ﬁ ?:lr?t:x } Small data set. Use Small data set.. Use >32t2 égoia%e;ﬁjﬂgw Small datc set. Uce_ ~ Small da_xtg-set. Uce_ :
1 nonparamatric z-stalistic. | nonparametric z-statistic. 'va!ue. : nonparametric z-staticﬁc. nonparametric z-statistic: max'val'ue_ nonparametric z-statistic. non_parametnc z-statistic.
N 4 4 4. 4 4 .4 ) 4 4
% « Detection limli] 0% - 0% 100% 0% T 0% 75% 0% 0%
mean| 1.8E+0Q0 6.79E+01 5E-02 B5E+00 | [T 4,0E+00 |- 4,7E-01 2.2E+00 3.73E+00
st. dev.| 1.7E-01 6.91E+00 OE+00 1.4E+00 116400 1.9E-01 1.7E-01 5.39E-01
. Z-statistic] . 1.6845 1.645 1.645 1.645 1.645 1.645 1.645 | 1645
95% UCL on mean| 1.9E+00 7.36E+01 5E-02 8.6E+00 | 4.9E+00 6.3E-01 . 2.8E+00 4.17E+00
_max valug| 1.9E+00 7.91E+01  GE-02 U 7.1E+00 |- 5.6E+00 7.6E-01 2.4E+00 4.53E+00
Statistical value| 1.9E+00 : 7.36E+01 : ‘ 9E-02 U 8.6E+00 : 4.9E+00 7.8E-01 - 2.3E+00 _ 4 47E4+00
Most Stringent Cleanup Limit for| Direct Direct Direct i Direct Direct Direct Dirsct Direct
nonradionuclide and HAG type 20 Exposura 4,900 Exposure. 139, Exposure 1,000,000 Exposure 1000 . Exposure 400 Exposure 1,000,000 Exposure 508 Exposure
WAC 173-340 3-PART Test ] oo i
95% UCL > Cleanup Limt? NA NA NA, NA NA NA NO _NO
> 10% above Cleanup Limit?]  NA NA _ NA NA NA - _NA “NO NO
Any sarple > 2X Cleanup Ltmlt'? NA NA NA - NA NA NA NO NO
EXCESS RISK EVALUATION: .
WAC 173-340 Noncarcinogenic Cleanup:|  NA NA NA NA NA NA -1,000,000 508
Hagzard quotient for each nonradionuclids: NA NA. - NA NA - NA NA _2.8E06 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
" -Pari- . ' Lo Because all selenium
WAC 173 342 3 Part-Test _ Because all arsenic values |Because all barium valuss . Because all cadmium Because_ all chromium Because all lead valucs values are below
Compliance? YES ; ol g ; values are below values are below are below background |, i
are below background (6.5, |are below background (132 background {0.81.mg/kg), |background (18.5 mg/kg),[(10.2 ma/kg), the 3-part background (0.78
‘{Nonrad noncarcinogenic mg/kg), the 3-part test and |mg/kg), the 3-part test and ackg 51 Mga), AGKY 2 MG/g) 0= Markg), Ihe =p mg/kq), the 3-part test
. 1.7 ) . : - the 3-part test and excess |the 3-part test and test and excess risk iy
index sum: 8.3E-03 |excess risk calculations are|excass risk calculations are fisk caleulations are not axcess risk caloulations |calculations. are not and excess nck © -
. not reguired, not required. - . calculations are not
required. are not required. required. required
Nonrad carcinogenic risk: NA : § ’




CVP-2006-00010

" Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator K. A. Anseim _ JCEA. Date 11/01/06 Calc. No. 0600X-CA-V0060 Rev.No. 0
Project 300 Area Field Remediation - Job No. 14655 Checked J. M. Capron - Q%7 _ Date_11/01/06
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Overburden : ‘ 7 Sheet No. __7 of 21
and 618-2, 618-3, 618-8 Sta@gjile and Decon Pad Footprmt
1 618-2 Deep Zone Sample Data x o : _ —
2| Sampling Sample | Sample | - Americium-241 . . Cesium-137 -Cobalt-60 _ Europium-152- Europium-154 Europium-165 “Nickel-63 _Tritium ___
3 Area Number Date .| pCilg Q| MDA pCifg - | Q| MDA pCilg 1Q] MDA | pClg | Q| MDA pCilg 1 Q| MDA pCilg Q| MDA pCilg 1Q}| MDA pCilg | Q| MDA
4 A T H3DJA [97/06 | 3.08E-01| | 7.2E-02 | 7:86E-01 23602 | 1.7E-08 |U| 1.7E-02 | 47600 | )| 47E-02 | 652E-02 | U] 652E-02 | 40E-02 1 U| 40E-02 | 1.72E-01 | U| 3.8E+00- 1 7.9E-02 | U | 2.5E+00
‘5| A3 J13DJ2 9/7/06 | 2.77E+00 7.9E-02 | 5.90E-02 48E-02 | 3.7E-02 | U| 3.7E-02 | 9.0E-02 | U | 9.0E-02 | 1.2E-01 | U| 1.2E-01 | 8.6E-02 | U| 8.6E-02 [-1.48E+00} U | 3.5E+00 | 6.24E-01 | U} 2.3E+00
8] A4 “J13DJ3 9/7/06 | 5.45E+00 8.7E-02 | 1.04E+00 59E-02 | 49E-02 | U| 4.9E-02 | 1.66-01 | U | 1.6E-01 | 1.8E-01 | U| 1.86-01 | 3.6E-01 [U| 3.5E-01 |-4.06E-01| U| 3.6E+00 | 8.59E-01"| U | 2.3E+00
71 A2 “J13DJ0 9/7/06 | 7.94E+00 6.76-02 | 2.09E-01 46E-02 | 3.7E-02 |U{ 87602 | 99E-02 | U | 9.9E-02.| 1.2E-01 | U| 1.2E-01 | 9.6E02 | U| 9.6E-02 |-4.97E-01] U| 3.6E+00 | 4.54E-01 | U | 2.5E+00
g D‘j‘;’g’gﬂ%"f J13DJ1 9/7/06 | 8.82E+00 4.7E-02 | 3.92E-01 46E-02 | 8.2E-02 | U| 32502 | 92E02 | U| 92802 | 13E01 [ U| 1.1E01 | 89E-02 | U| BOE02 | 8:68E-01 | U | 3.8E+00 | 5.80E01 | U| 24E+00
9 —— : :
10 o _
11 Statistical Coimputation Input Data ) : . . :
12} Sampling Sample Sample [Americium-241 Cesium-137 Cobali-60 Europium-152 " |Europium-154 Europium-155 Nickel-63 Tritium
13| Area Number . .Date pCifg pCifg pCifg pCifg pCily pCify _pCilg pCilg
- 14 At J13DJ4 9/7/06 | 3.08E-01 7.86E-01 8.5E-03 24E-02 2.6E-02 2.0E-02° 1.72E-01 7.90E-02
15 A3 - J13BJ2 9/7/06 | 2.77E+00 5.90E-02 1.9E-02 4.5E-02 6.0E-02 4.3E-02 -1.48E+00 6.24E-01
16 Ad J13DJ3 | 9/7/08 | 5.45E+00 1.04E+00 2.5E-02 8.0E-02 9.0E-02 1.8E-1 -4.06E-01] . 8.59E-01
17 A2 J18DJ0L13DJ1] 9/7/068 | 7.38E+00 3.01E-01 1.7E-02 -4.8E-02 5.8E-02 4.6E-02 1.86E-01 5.17E-01
19 C
20 Statistical Computations : . ' : C _ I _ :
21 Americium-241 Cesium-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63 Tiitium _
' .| Radionuclide data set. ) - Radionuclide data set. N _ Radionuclide data set. Radionuclide data set. | Radionuclide data set. | Radionuclide data set.
, 95% UCL based on| Use nonparametric z- F;a:)ci:o;::;ie{ r? ca;?'s?:tti.sgse Use nonparametric z- iiﬂogrggdeir?cazgng égsef Use nonparamelric z- | Use nonparametric z- | - Use nonparametric z- Use nonp‘grqme_tric z-
o2l ' . " statistic. - P ) statistic. . p ‘ e statistic. statistic. statistic. statistic.
23 e N 4 4 4 ' g 4 T4 | 4 4
24 % < Detection imit] 0% 1 0% 100% 100% 100% 100% 100% 100%
25 mean| 3.98E+00 "B.46E-01 1.7E-02 . 4.9E-02 5.8E-02 7AE-02 1-3.82E-01 “5.20E-01
26 st. dev.] 3.09E400 4.47E-01 6.6E-03 2.3E-02 2.6E-02 - 7.0E-02 " 7.82E-01 3.27E-01
27 Z-statistic] 1.645 1.645 - 1,645 1.645 1.645 1.645 1.645 1 1.645
28 95% UCL oh mean| 6.52E+00 - 9.14E-01 - 2.3E-02 6.8E-02 8.0E-02 " 1.3E-H ‘ 281EM 7.88E-01
29 ' max value| 7.94E+00 1.04E+00 48602 | U 1.6E-01 | U 1.8E-01 | U 3.5E-01 | U ; 8.68E-01 1 U '8.59E-01 | U
30 Statistical value| 6.52E+00 9.14E-01 C23E-02 | U 6.8E-02 | U - 8.0E-02 | U 1.3E01 |U| - 261E-01 (U 7.88E-01 | U
31} - Background NA NA NA NA ' NA ' NA B NA - NA .
32 Statistical value above background| 6.52E+00 9.14E-01 23E-02 (U] 6.8E-02 | U U 1.3E-01 j U i [261E-01 | U 7.88E-01 |-V

8.0E-02
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CVP-2006-00010

25

a2

;. Rev. 0
|
Washington Closure Hanford CALCULATION SHEET _ _
Originator K. A. Anselm __[Calo: - Date 11/01/06 Calc. No. 0600X-CA-V0060 . Rev. No. 0
Project 300 Area Field Remediation Job No. 14655 Checked J. M. Capron &3 2%~ : Date - 11/01/08 _
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep ZonelOverburden, ' : T SheetNo._ 80f21
- and 818-2, 618-3, 618-8 Siaging Pile and Decon Pad Footprant
1 618-2 Deep Zone Sampfe Data L : T _ < e
2{ Sampling . Sampie Sample | Plutonium-238 Plutonium-239/240 Pilutonium-241 Strontium-90 Uranium-233/234 . Uranium-235 Uranium-238
3|  Area Number Date . | pCig Q] MDA pClig. o[ MDA | pCilg O] MDA pCilg . 1 Q] MDA “pCilg Q] MDA pCilg Q] MDA | pCig [ Ql MDA
A AL _H3bJa T of7/08 | 9BE-02 | U| A7E-01 | 2.00E+00 | | B.7E-01 | 7.07E+0D| | 1.8E+01]| 9.9E-02 | U | D2F-01 | R26E+00 | [ 22E-01 | 1.02E-01 | U] 2.6E-01 | 2.87E+00 22601
b A3 J130J2 9/7/06 1.98E-01 | U| 5.0E-01 | 2.68E+01 5.0E-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
6 Ad J13DJ3 8/7/06- 1 1.50E+00 | 4.8E-01 | 9.06E+01 4.8E-01 | 4.20E+01 28E+01 ] 1,75E+00 |- -1.9E-01 | 1.61E+02 - 4.8E-01 | 3.858E4+00 | U | 5.8E+00 | 1.85E+02 -4.6E-01
7 A2 Ji13DJ0 9/7/06 | 417E-01 | U | 53E-01 | 5.16E+01 5BE-Q1 | 2.97E+01 2.9E+01 |- 1.16E+01 -2 1E-01 1.46E+01 2.9E-01 7.?$E-01 ' - 2.8E-01 1.48E+01 2.9E-01
s ,Dﬂﬂ'g?gj%"f J13DJ1 9/7/08 | 41BE-DT | U | 45E-01 | 4558401 | | 45E-01 |9.69E+00 | U | 2.2E401 | 9.39E+00 2.0E-01 | . 1.28E+01 3.0E-01 | 7.61E:01 25E-01 | 1.25E401 2.6E-01
9 : . . . .
10 : ,
11 Statistical Comjputation nput Data - : ' , e - . '
12| Sampling Sample © Sample |Piutonium-238 Plutonium-239/240 Plutonium-241 Strontium-20 Uranium-233/234 Uranium-235  |Uranium-238
13" Area Number Date | pecig " pCilg > pCifg_ pCifg pCiig pCilg. pClg
14 - Al J13DJ4 9/7/086 9.8E-02 2.20E+00 7.07E+00 9.9E-02 3.26E+00 1.02E-01 2.87E+00
15 A3 J13DJ2 9/7/06 - | 1.98E-01 2.68E+01 2.08E+01 1.81E+00 5.53E+00 1 1L.02E-01 5.22E+00
16 Ad J13DJ3 8/7/06 1.50E+00 9.06E+01 4.20E+01 1.75E+00 1.61E+02- 3.35E+00 1 .65E+02"
17 A2 J13DJOMI3DJ | -9/7/06 4.16E-01 4.86E+01 1.97E+01 1.06E+Q1 - 1.37E+01 7.69E—01 1,37E+01
18 - : : -.
19
20 Statrsilcal CDmputatlons : ' : _ . :
21 S Plutonium-238 Pluiomurn 239!240 Plutonium-241 Strontium-90 Uranium-233/234 Uranjum-235 Uranium-238
95% UCL based on Radionuclide data set. Use | Radionuclide data’ set Use _ %Z(imﬁgeaﬁ?isit? Radionuclide data sel. Use ‘Radionuclide f:lata set: L-lse Radionuclide Fiata ss_st_. qSe Radionuclide giata set_._ QSe
_ i nohparametric z-statistic. | nonhparametric z-statistic. statiétic.' : nonparametric z-statistic, | nonparametric z—stattstlc. noa?parametnc_z—statlstn_:. nonparametnc Z-siatistic.
23l _ N4 4 4 | [ 4 4 4 4
24 % < Detection limif] -~ 75% 0% 0% - 25% 0% 75% . 0%_
mean| 5.53E-01. 4.20E+01 2.24E+01 3.5E+00 459E+01 1.08E+00 4.67E+01
26 st. dev.,| 6.45E-01 3.75E+01 1.45E+01 4.7E+00 7.69E+0N 1.65E+00 7.80E+01
27 Z-giafistic]  1.645 1.645 1.645 1.645 1.645 _ 1.645 1.645
- 28 "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 vaiue| 1.50E+00 9.06E+01 4.20E+01 - 1.2E+01 - 1.61E+02 3.35E+00 1.65E+02
30 Statistical value| 1.08E+00 7.29E+01 3.43E+01 7.4E+00 1.09E4-02 2,35E+00 1.12E402
31 . Background NA NA | NA - NA _ 1.1 0.1 C 14
Statistical value above hackground] 1.08E+00 7.29E+01 3.A43E+01 7.4E+00 1.08E+02 2.24E+00 1.11E+02
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CVP-2006-00010

Rev. 0
Washington Clesure Hanford CALCULATION SHEET R ‘
Originator K. A Anseim _JZ2 & Date 12/07/06 Calc. No. 0600X-CA-VO06D _, Rev.No. 2
Projoct 300 Area Ficld Remediation Job No. 14655 Checked W.S. Thempson /4]~ Date 12/07/06 _
Subject Cleanup Verification 95% UCL. Galculations for 618-2 Shallow Zone/Deep Zone/Overburden, : B i Sheet No. __9 of 21
and 618-2, 618-3, 618-8 Stagmg Pile and Decon Pad Footptint
1 618-2 Deep Zone Sample Data - i
2| Sampling Sample Sample . Arsenic Barium ~_Cadmium ~ Chromium Lead "7 Selenium g Tin Uranium
B - Area _{ - MNumber ‘Date cmgkg | Q1 PQL ~mgkg. 1 Ql PQL mygkg | Q] PQL mglkg 1Q| PQL mg/kg | Q]  POL mg/kg 1 Q|  PGL mgkg | Q} PQL | m G| PaGL
M A JHEDM 9/7/06  § 1.4E+00 T1E+00 1. 8.95E407 | | . BE-02 9E-02 U 9E-0z | 42E400 ) 1 29E400 | 6.BE4G0 | | 3.5E:Gi | 7.8E-0i 7.6E:01 | 2.8E+00 1.0E+00 | 4.54E+0G 7E-03
5] A3 J13DJ2. 9f7f08 b 1.1E+00 | U | 1.1E+00 | 5.85E+01 " BE-02 | - 9E-02 | U 9E-02 | 37E+00 | | 21E+00 | 2.7E+00 B3.5E-01 | 7.6E-01 | U | 7.6E:01 | 2.0E+00. 1.0E+00 | 1.37E+01| | 7.2E-02
6 A4 J13DJ3 9/7/06 - | 1.5E+00 1.1E400 | 8.33E+01 6E-02 9E-02 | U | 9E-02 | 8.7E+00 2.0E-01 | 3.8E+00 3.5E-01 | 7.566-01 | U | 7.5E-01 | 2.7E+C0 1.0E400 | 5.01E402 7.2E-01
7 A2 J13DJ0 9/7/06 1.4E+00 | U | 1.1E+00 | 6.35E+01 8E-02 9E-02 - | U | 9E-02 | 2.6E+00 2.0E-01 § 2.7E+QO 3.5E-01 | 7.6E-01 | U [ 7.6E:01 | 2.5E+00 1.0E+00 | 3.57E+01 | | 7.2E-02
8 D‘j‘fggﬁc’f J13DJ1 9/7/06 | 1.1E+00 | U | 1.1E+00 | 7.87E+01 | 6E-02 9E-02 | U | SE-02 | 44E+00 | | 21E+00 | 3.2E+00 8.5E-01 | 7.6E:01 | U | 7.6E-01 | 2.9E+00 1.0E+00 | 8.70E+01 7.2E-02
9 .
10 '
11 Statistical Computation lnput Data _ ) . _ ‘-
12| Sampling: Sample Sample Arsenlc Barium Cadmium Chromium Lead Selenium Tin - Uranium’
13| Avea Number Date mefkg Malkg mgfkg ma/kg mg/kg ma/kg mg/kg _molkg
14 At J13DJ4 9/7/06 1 4E+00 1 5.95E+01 . BE-02 4.2E+00 '6.6E+00 7.8E-01 2.8E+00 4.54E+00
15 A3 J13DJ2 9/7/06 5.5E-01 5.85E+01 5E-02 3.7E400 ° - 2.7E+00 3.,8E-01 | 2.0E+00 1.37E+01 -
16 A4 J13DJ3 9/7/06 1.5E+00 8.33E+01 5E-02 6.7E+00 3,8E+00 3.8E-01 2.7E+00 5.01E+02
i7 AZ J13DJOA3DJ1 9/7/06 5.5E-01 - 6.86E+01 5E-02 3.5E+00 3.0E+00 3.8E-01 2.7E400 | 3.64E+01
18 :
19
20 Statistical Computatlons ) :
21 Arsenic Barium. Cadmium Chromium Lead Selenium i |Tin Uranium
- ' . : Q) \ . )
95% UCL based on Small data set. Use Small data set. Use degcﬁozf dgt;:l:ﬁ ?f}g‘gx Smalt datal set,” Use Small data. set. U§e‘ >22t/z ;ffoiat%'i;zgﬂgw Smalt _data‘ set. Use - Small data set. Uge.
- 22 N nanparametric z-statistic. | nonparametric z-statistic. * 'value. no_nparameinc z-stafistic. | nonparametric z-statistic. T max valus, | nonparametric z-statistic. | nonparametric z-statfstlc,
23| B ‘ N 4 4 4 4 4 4 4 4
24 - % < Detection limitf  50% 0% 100% 0% 0% 75% 0% 0%
25 meanj 1.0E+00 6.75E+01 - BE-02 4.5E+00 4,0E+00 4.8E-01 2.8E+00 1.39E+02
26 st. dov.| 6.2E-01 "1.15E+01 0E+00 1.5E+00 1.8E00 2.0E-01 3.7E-01 2.42E+02
27 Z-statistic] 1.645 1.645 . 1.645 1.645 1.645 . 1.646 1.645 1645
28 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 |
29 ) max value| 1.5E+00 8.33E+01 | ' 9E-02 U 6.7E+00 6.6E+00 7.8E-01 2.9E+00- 5.01‘E+02
.30 Statistical vafue] 1.4E+00 7.68E+101 : 1o gE02 | U 57E4+00 | - 5.5E+00 7.85-01. 2.9E+00 | 'W 3.38E+02 |- -
Most Stringent Cleanup Limit for GW/River ' GW/River |~ 5 GW/River | - GW/River : . GW/River’ ' GW/River |~ a GW/River - - - GWi/River
31 nonradiognuclfde-andpRAG type NAa Protection NA® Protection NA® . Protection _ NA®" Protection NA® " Protection NA® Protectipn NA Protection 385 Protection
32[WAC 173-340 3-PART Test : ” ‘ ' '
a3 95% UCL > Cleanup Limit?, NA NA NA NA NA NA | NA NO
34 > 10% above Cleanup Limit?] _ NA NA NA NA - NA NA NA YES
35 Any sample > 2X Cleanup lelt‘?" NA NA NA NA NA NA : NA . NO
WAC 173-340 3-Part-Test . - - s . s Becauss all chromium Because all seleniun
36|{Compliance? NO. Bocause all arsenic valuss Because all bartum valuss Because all cadmium values are below ‘ Because all lead values values are ator below  [RESRAD predicts tin will [Further assessment will
' are betaw background (6.5 jare below background (132/values are below " Ibackground.(18.5 mg/kg}, are balow background . background (0.78 | not reach GW within be performed because
o oo ol g hogpatist bataround 05101 o eriat - [(1021OAG) e 00 |t 1600 v, pr DO L v s 0 e
required. redired are not req ulred, calculations are are not required calculations are not P 2004b test. :
as o ' requirad. | e required.

39°%As prowded in the ADR/RAWP (DOE-RL 2004!3)
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CVP-2008-00010

Rev. 0
Washingten Closure Hanford - - o "~ CALCULATION SHEET ) | |
Originator KA. Anssim - JC&A ) ' . . Date 11/01/06 L Calc. No. 0600X-CA-V0060__ o ' Rev.No. 0 3 /(?1 )oe
Project 300 Area Field Remediation_ ' ‘ Job No. 14655 = . - Checked J. M. Capron g#mc- . ' ' D:Te 1'10 i
Subject Cleanup Verification 95% UCL. Calculations for 618-2 Shallow Zone/Deep Zone/Overburden : - _ R 7 _ : : Sheet No. s

and 6182, 618-3, 618—8 Staging Pile and Decon Pad Footpnnt

1 618-2 Overburden Sample Data N _ o o _ - : s L : - - S -
21 Sampling Sample ‘Samiple Americium-241  Ceslum-137 ' © " Cobait-60 . . Euro 3Ium-152 , Europlum-154 Europium-155 _ Nickel-63 1 Tritium
8] _Area_ | Number | Date | pCilg_ | Q] MDA | pCilg |Q] MDA | pCig |@] MDA | pClg G| MDA | pClg {Q] MDA | pCig |G| MDA [ pCig |Qi MDA | pCiig Q| MDA
c4F AT J13DF9 Tof7/06 | -6.0E-03 | U] 6.9E-02 5,8E-02 3.9E-02 | 38602 U] 88E-02 |- 90E-02 (U} 9 0E—02 14E-01 | U 1.4E-01 | 8.9E-D2 U B.QE-D?'. -6.92E-01 | U | 3.8E+00 | 7.23E-01 | U 2.5E+00
" 5 A3 Ji30H2 077/06 | 35802 |U| 62502 | B.6E0Z |U| 3.9605| 4.0602 | U| 40E02 | 1.1E-01 | U | 1.1E-01 | 14601 | U | 1.4E-01 | 14601 | U| 1.4E-G8 | 1.02E+00| U1 4.1E+00 § 123501 | U | 2.65+00
6 ~ A4 | H8PHB . | 9/7/06 | -1,2F-02 |U| B.2F-02 | 4.0FE-02 3.4E-02 | 2OE-02 | U| 2.0E02 | 7.4E-02 | U | 7.4E-:02 | 9.9E-02 | U| 9.9E-02 | 6.6E-02 | U| 6.6E-02 | 2.43E-01 | U| 4.3E+00 | 9.62E-01 | U| 2.4E+00 |
7 AZ | Ji3DbHO 9/7/06 20602 {U! 65E-02 ] 42E-02 |U| 42E-02| 3.8E-02 {U]| 38E-02 | 9.3E-02 | U | 9.3E-02 |- 1.2E-01 | U 1.2E-01 | 8.4E—Q2 Ul 84E-02 |-7.17E-01|1 U 3.7E-_|-00 3.495-01 U! 2.6E+00
a Pgﬁg‘gﬁo‘.’f J13DH1 | 9/7/06 | -5.0E-03 | U | 7.0E-02 | 4.8E:02 ABE-02 | 4.9E-02 | U| 49E-02 | 12601 | U} 1.2E01 | 16E-01 | U | 1.6E:01 | 1.1E01 | U| 1.1E-01"|-1.15E+00| U| 4.0E+00 | 5,62E-01 | U| 2.6E+00
o _
10 '
11 Statistical Computation Input Data _ . i : ; : ' : - .
12{ Sampiing Saingie . | Sampie | Americiumi-241 Cesium-137 ' Cobalt-60 Europium-152 Europium-154 Europium"155 | Nickel-63 [ Titium
13| Area Number Date pCilg . pClfg. —{__pCifg pCilg pCig _ pCilg ' | pCifg - BCilg
14 Al J13DF9. 9/7/06 | -6.0E-03 | 5.8E-02 - 1.7E-02 : “4.5E-D2 . 5.5E-02 | . | 4.5E-02 . -6.92E-01 . | 7.23E-01
i5| A3 J13DH2 9/7/06 | 3.5E-02 3.6E-02 2.0E:02 | 55E-02 | C7.0E02 || 7.0E-02 | 1.02E+00 : 1.23E-01
16| A4 | J13DH3 Bf7/o6 | -1.2E-02 - 4.0E-02 1.5E-02 _ B7E-02. 5.0E-02 . | 33E-02 1 2.43E-01 | N EEEAE
17 A2 |J13DHOMH3DHT] 9/7/06 7.5E-03 ) ) 3.5E-02 : 2.26-02 | 5.3E-02 ' 7.0E-02 ) 4.9E-02° ! -9.34E-01 ) 4 56E-01 .
19 . '
20 Statistical Compuiations . ' . = ‘ ) . ' " - - :
21 . ) ] Americium-241 " [Eestum-137 Cobalt-60 "~ |Europium-152 Europium-154 Europium-155 ~|Nickel-83 : Trltium .
' Radionuclide data set. . " ; | Radionuclide data set. Radionuclide data set. Radionuclide data set. . | Radionuclide data sei Radicnuclide data_ s.et. _ Radlor-luclide data-‘set.
: 95%, UCL based on|  Use nonparametric z- Hadionuclide data set. Use} | nonparametric z- Use nonparamettic 2- Use nonparametric z- Use nonparametric :»:- Use nonparametric z- Use nonparametric z-
22 - . statistic. nonparametric z-statistic. stallstic. : statistic. statistic. . statistic. statistic. ___statistic.
23 TN a4 . _ 4 _ 4 S 4 _ 4 ' 4 ] i 4 . _40
24| . % < Detection limitl__ 100% . 25% | 100% _ 100% | . 100% - 100% - .} 100% _ 100%
25| - ‘ . mean] 6.1E-03- e 4.2E-02 ‘ ) 1.8E-02 48E-02 . : 6.1E-02 4.8E-02 ) -9.06E-02 5.66E-01
26 | ) st. dev.| 2.1E-02 1.1E-02 33E-03 | . .| 8.3E-03 | . ) 1.0E-02 “1.5E-02 : 8,98E-011 3.61E-01.
27 ' . Z-statistic]. 1.645 : ] 1.645 . 1.645 L . -1.645 1 1.645 . - 1,645 ] 1 1.64b 1,645
! ~95% UCL on mean] 2.8E-02 | 5.1E-02 | 2.1E-02 : 5.4E-02 _ 7.0E-02 _ 62E-02 | [ 6.4BE-D1 | 8.62E-01
291 max value] 3.5E-02 | 3| 58E-02 1| 4.8E-02 | U o 1.26-01 | U 16801 t U|. N 7 1.4E-01 | U _ 1.02E-§-00 U _ : 9.62E-01 | U
30 : Statistical value} 2.3E-02 | U . b.1E-02 ) 21E-02 | U 5402 | U o 7.0E-02 , U . 8.2E-02 | U : 6.48E-01 | U] 8.62E-01 | U
3t ] ’ Background[” NA 1.4 0.008 | NA ] 0.033 . 0.054 . NA MNA

32 Statistical value above backgroundf 2.3E-02 | U’ 0{<BG) | 1.3E-02 | U . 5402 (U . - | 87E-02 U 7703 (U] 8.48E-013 U 8.62E-01 | U
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CVP-2006-00010

Rev. 0
Washington Closure Hanford _ i CALCULATION SHEET _
‘Originator K. A, Anselm _[Ct & Date 11/01/06 ‘Calc. No. 0600X-CA-V00B0 Rev.No. O _
~ Project 300 Area Field Remediation Job No. 74655 Checked J. M. Gapron (31— Date_ 11/01/06 -
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shaﬂow ZonelDeep Zone/Overburden : o . SheetNo. 110f21
and 618-2, 618-3, 618-8 Stagmg Pile and Decon Pad Footprint
16182 Overburden Sample Data : . . . . _ " - - : — —
2| Sampling | - Sample Sample | Plutonium-238 Plutonium-239/240 _ Plutonium-241 Strontium-80 - Uranium-233/234 ___Uranium-235 _Uranium-238
3| Area Number Date | pCifa |Q] MDA | pCilg | Q[ MDA | pCiig | Q| MDA | pGCig | Q] MDA pCig | Q] MDA | pCig |Q; MDA pCg | Q[ MDA
4 (A1 J13DF9 _9/7/06 6.2E02 U | 47E-01 | 6.2E-02 | U| 47E-01 |-7.94E400] 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
5 A3 - _ J13DH2 | 9/7/06 0 JU| 49E01 8.5E-02 |'U | 4.9E-01 |-5.23E+00] U | 2.4E+01 [ 7.0E-02 | U | 2.5E-01 | 4.38E-01 21E-04 3’.3_E-02 Ui 250 3.56E-01 2.1E-01
6 Ad : J13DH3 . 8/7/06. -0 - LU 52E-01 0- U | 5.2E-01 |-4.35E+00| U | 2.5E+01 | -2.4E-02 | U | 2.4E-01 | 5.86E-01 - 2HE- 3.4E-02 | U] 26E01 | 4.75E-01 : 2_.1 E‘-O‘I_'
7] A2 J13DHO 9/7/06 | 1.26E-01 | U | 4.8E-01 [s U [ 4.8E-01 | 4.63E+00 [ U[2.4E+01 | 1202 | U | 2.5E-01 | 6.44E-01, 21E-01 | 97E-02 | U| 26E01 | 6:40E-01 2.1E:01
gl Dipieae of | y1apps 9/17/06 0 |U| 5.0E01 | 1.97E01 [ U | 5.0E01 | 4.82E+00| U | 28B401 | -97E-02 | U| 2.5E-01 | 5.37E-01 24E01 | 0 . [U| 28E01 | 6.91E-01 2.1E-01
o L
10
11 Statistical Computatlon Input-Data . . . i .
12| Sampling Sample: | Sample [Plutonium-238 Plutonium-239/240 “jPlutonium-241 |Strontium-90 Uranium-233/234 Ur-ar?iu_m-235 Uramu.m-238
13| Area Number |- Date . pCig pCilg pCi/g pCilg pCi/g pClg pCilg
14 AT J13DF9 9/7/068 | -6.2E-02 6.2E-02 ~7.94E+00 51E-02 5.42E-01 3.0E-02° 4.44E-01
.15 A3 - J13DH2 8/7/06 0 8.5E-02 | -5.28E+00 7.0E-02 4.38E-01 3.:i3E-02 3.56E-01
16 A4 Ji3DH3 | o/7/oe 0 0 -4.36E400] -2.4E-02 5.86E-01 3.45-02 4.756-01
17 - A2 J13DHO/3DH1 9/7/06 6.30E-02 8.85E-02 4,73E+00 -5.6E-02 5.91E-01 E 4..‘9E-02 551E-01
19 ' S _ |
" 20 Statistical Computations __ S —
21 Plutonium-238 |Plutonium-239/240 . Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 _ Uranium-238
' ' ' Radionuclide data set. . < T L o " . .
' foriucli set. Use | Radionuciide data set. Use | i .| Radionuclide data set. Use { Radionuclide data set. Use' | Radionuclide data set, Use | Radionuclide giata set. l{se
ol 95% UCL based on T"i?:;g?a::lcgr%?tz?staﬂstic. Hnonpalrjametric metatiotio. | Use nos:lz;:gieirlc % | nonparametric z-statistic. | nonparametric z-stalistic. | ndnparametric z-stalistic. | nonparametric z-statistic.
23 . N3 ' ' 4 7 T 4 4 - 4 4
24/ % < Detection limil _100% 100% 100% 100% 0% 100% 0%
25 mean| 2.5E-04 5.6E-02 -8.20E+00 " 1.1E-02 5.39E-01 3.6E-02 4.56E-01
26 st. dev. 5.“”'3-02 41E-02 5.50E+00 5.9E-02 7.09E-02 8.3E-03 - 8.05E-02
27 Z-statistic| _1.645 1.645 1.645 | 1e45 1845 - 1.645 1.645
28 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
29 max value] 1.26E-01 | U 1.97E-01 | U | 41 4.82E+00 | U 7.0E-02 |-U 6.44E-01 _ 9.7E7-02 - 5.91E-01
30 " Statistical value] 4.2E-02 | U . 90E-02 | U. 1.32E+00 | U 8.0E-02 U 5.97E-01 - 4,3E-02 U 5.23E—01‘
31 Background|  0.004 0025 ~ NA T - 0.18 1.1 0.11 14 =
32| Statialical value above background| 3.85-02 | U 65E02_ | U 1.32E400 | U 0(<B&) | U 0(<BG) 0(<BG) jU 0(<BG)
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CVP:2006-00010

20

4

! Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator K. A, Anselm Iﬁéiﬁ Date 12/07/06 Calc. No. 0600X-CA-VO060 _ Rev.No. 2
Project 300 Area Fleld Remediation - Job No. 14655 Checked W.S. Thompson % Date _12/07/06
Subject Cleanup Veiification 85% UCL Calculatlons for 618-2 Shallow Zone/Deep Zone/Qverburden, : : i Sheet No. 12 of 21
and 618-2, 618-3, 618-8 Staging Pile and Decon Pad Footprmt :
1 618-2 Overburden Sample Data . .
2/ Sampling ; = Sample’ | Sample [ rsenic . Barium. . Cadmium . Chromium ___ Lead. Selenlum Tin __Uranium
3 Area. Number Date maka | Q PaL | m‘g_ILq 0 PQL | mghkg |Gl POL | mg/kg [Q]| PaAL mo/kg | Q| POL makg [Qf PAL | maltkg |G| POL mg’kg Q)  POL.
4 Al J13DFg 9/7/06 2.7E+00 | 1.2E+00 | 8.42E+01 1 gE-02 OE-02 . | U] 9E-02 [ 6,1E+00 | 2.2E-01-}1 4.1E+0D 3.8E-01 | 8.25-01 | U | 82E-01 | 2.7E+00 1.1E+00 | 1.14E400 7E-03
& A3 Ji3DHzZ - Of7i08 . | 18E+00 | | TAE400 | 7.47E+01.] i BE-02 | 9E-02 | U | 9E-02 | B1E+00 | | 2.0E-01 | 43E+00.] | 3.5E-01 | 1.0E+00 7.6E-01 | 1.6E+00 1.0E400 | 9.15E-01 7E-03
@ Ad J13DH3 9/7/06 24E+00 | - | 1.3E+00 | 6.29E+01 6E-02 9E-02 U BE-02- | 6.2E+00 2.0E-01 | 3.4E+00 3,6E-01 | 7.5E-01 | U | 7.5E-01 | 2.0E+00 1.0E+C0 |- 8.72E-01 7E—_()3
7 ‘A2 J13DHO 9706 1.5E+00 “1E+00 | 68.22E+01 6E-02 9E-02 [ U | 9E-02 { 53E+00 -2.0E-01 | 3.5E+00 3.5E-01. | 7.6E-01 | U] 7.6E-01 | 1.0E+00 ; U | 1.0E+00 | 9.72E-01 7E-03
g D‘jﬁg‘g‘ﬁ%"f J13DH1 9/7/06 | 1.2E+00 1.1E+00 | 8.35E+01 6E-02 | 9E02 | U | SE-02 | 6.6E+00 | | 20E-01 | 4.3E+00 3.5E-01 | 7.6E:01 | U | 7.66-01 | 2.2E+00 1.0E+00 | 8.91E-01 7E-03
9 . . .
10 - S
11 Statistical Computation Input Data . - _ : . : : o :
12] Sampling Sample Sample |Arsenic Barium Cadmium - Chromium JLead Selenium Tin Uraniunm
18] Avea Number Date - | malkg my/kg ma/kg mg/kg _mglkg _|_ma/kg L mg/k
14 Al J13DF9 gfrios 2.7E+00 6.42E+01 5E-02 8. 1E+00 | 41E400 “AAE-01 2.76+00 1. 14E+00
15 A3 J13DH2 9/7/06 1.8E400 7.47E+01 BE-02 5.1E+00 |. 4.3E+00 1.0E+00 1.6E+00 9.'!5E—_01
16 " Ad - J13DH3 9/7/06 2.4E+00 6.29E+01 5E-02 5.2E400 3.4E+00 3.8E-01 2.0E4+00 8.74E-01
17 A2 J13DHOA13DHY 9/7/06 1.4E+00 6.29E+01 5E-02 6.0E+00 | 8.9E+00 3.8E-01 i 1.4E+00 2.32E-01
19
Statlstical Computations : :
21 . Arsenic Barlum -|Cadmium Chromium Lead Selenium : Tin Uranium
95% UCL based on Smail data set. Use ‘Small data set. Use d:fgcﬁo‘uj—\f- dgt:f:‘:; ?s:ﬂ‘gx . Small data set. Use |, Small data sot. Use >§gg§fo?1at%ae;§£ﬂgw Small data set. Use | Small data set. Use-
20 - : nonparametric z-statistic. | nonparametric z—stailsti_c_:. ‘ ‘v alue. - nonparar__n_etric z-statistic. { nonparametric z-statistic. max value. nonparametric z-sgtatistic. rjonparametnc z-statistic.
23 N 4 .4 4 4 4. 4 ; 4 4
24 "~ % < Detection limit] 0% 0% 100% , 0% 0% 75% 0% 0%
251 ) mean| 2.1E+00 6,62E4+01 BE-(2 56E+00 ‘3.9E+00 54E-01 : 1.9E+00 9.85E-01 -
26 st. dev.|. 6.0E-01 5.73E+00. 0E-+00 5.1E-01 3.9E-01 31501 5.9E-(1 1.20E-01
27 Z-gtatistic| - 1.645 1.645 1645 - 1.645 1645 | 1.645 . 1.645 1.645
28 - 95% UCL on mean| 2.6E+00 7.08E+01 5E-02 - 6.08+00 4.26+00 7.9E-01 24E+00 1.06E+00 |. -
29 . max valug] 2.7E4+00 7.47E+H 9E-02 U 6.6E+00 4.3E+00 F 1.0E+00 2.7E4-00 1.14E+00
30 __Statistical valug] 2.8E+00 7.09E+01 9E-g2 U 6.0E4+00 4.2E+00 1.0E+Q0 2.4E+00 1.06E+00 -
. Most Stringent Cleanup Limit for| Direct : Direct Direct Direct ’ Direct - | | Direct g : Direct : Direct
3 - nonradicnuclide and RAG type 20 Exposure 4900 Exposure _159 Exposure 1,000, 000 Exposure 1’000 Exposure 17.500 Exposure 1’900’000 Exposure 505 ExposUre 1
32|WAC 173-340 3-PART Test : . o B ’ :
33 95% UCL > Cleanup Limit? NA NA NA NA NA -~ NO NO NO
34 > 10% above Cleanup Limit?] . NA NA NA NA NA NO NO NO
35 Any sample > 2X Cleanup Limi{?} _ NA NA NA NA_ NA NOQ. NOQ. NO
36|EXCESS RISK EVALUATION: T ' ‘ ' |
37| WAL 173-340 Noncarcinogenic Cleanup: NA, NA NA NA NA 17,500 1,000,000 . 505
33 Hazard quotient for each nonradionuclide: NA NA NA NA NA 5.7E-05 2 AE.06 2 1E-03
39 WAC 173-340 Carcinogenic Cleanup: NA NA NA NA NA - NA NA NA
40| Risk for edch carcinogsnic nonrad:onucifde NA - NA ~ NA NA NA NA . : NA NA
{WAC 173-340 3 Part-Test L P RS P . lBecause all cadmium IBecause all chromium  |Because all lead values ‘-
Compliance? YES Beqause all arsenic values |Because all barium values [/ " W valugs are below - |are below background F
. . are below background (8.5 {are below background {132 - :
| Nonrad noncarcmogemc . mgtkg), the 3-part test and  |mg/kg), the 3-part test and background-{0.81 mglkg_), background (18.5 mg/kg),1{10.2 mgkg), the 3-part i
42|index sum: 22E:08  foycees risk calculations arelexcess risk calculations aref o o Part test and excess  jthe 3-part test and test and excess risk '
_ 2o 1 ? . i i risk calculations are not excess risk calculations  [calculations ate not
_ : not required. not raquired, required are not required required
43[Nonrad garcinogenic risk: NA 1 ) ) )
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Washfngton"C!osure Hanford

Originator K. A. Anselm {Cm '

Project 300 Area Field Remediation

Date 1

CALCULATION SHEET

1/16/06
Job No. 14656

Cale. No. 0600X-CA-V0060

Checked J. M. Capron Q7 &
7

CVP 2006-0001 0
Rev. 0

Rev.No. - 1

- Date’ 11/16!06

Subject Cleanup Vetification 95% UGL Calculations for 618-2 Shatlow ZoneIDeep Zone/Overburden, Sheet No.__130f 21
and 616-2, 6183, 616-8 Staging Pllo and Decon Pad Footprint ‘ ' '
1 618-2, 618-3, and 618-8 Staging Pile/Decon Pad Footprint Sample Data _ . : ] '
2| Sampling | ~“Sample- | ‘Sample Americium-241_ -~ Ceslum-137 Cobalt-60 Europium-152 Europium-154__ Europlum-165 _Nickel-63 ___Tritium .
3] Area —_Number Date pCifg | Q| MDA pCily | G{ MDA pCifg 1@l MDA pCilg | Q| MDA - pCi Q] MDA pCilg | Q| MDA pCifg 1 Q| MDA pCifg ‘ Q| MPA~
4 B5 " J13D61 o/6/06_| -1.5E-02 | U| B6IE-02 | 4.6E-02 | U| 4.6E-02 | 4.0E02 | U| 4.06-02 | 1.1E01 | U | 1.1E-0T | 1.4E-01 | U 1.4E-01 { 1.0E-01 [U{ 1.0E-01 | 3.56E-01 | U| 3.6E+00 | 8.5E-02 UJ 2.4E+00
5[ B6 J18D60 0/6/06 | 45E-02 | U| 64E-02 | 4.4E02 | U] 44E-02 | 43E-02 | U| 4.3E-02 | 1,9E01 | U | 1.1E-01 | 1.4E-01 | U| 1.4E-01 | 1.0E-01 [U| 1.0E01 | 2.78E-01 |U[ 3.7E400 § 2.22E-01 | UJ| 25E+00 |
8 B7 J13Dsg o/6/o6_ | -6.0E08 | U] 6.1E-02 | 3.06-02 | U| 3.0E02 | 26E-00 |U| 28602 | 70E-02 | U | 7.0E-02 | 8.9E-02 | U| BOE-02 | 6.3E-02 |U| B3E-02 | 1.23E+00[ U] 3.85+00 | 8.61E-01 | Ud} 27E100
7 B8 J13064 0/6/06 | B1E-02 | U| 4.8E02 | 27E-02 | U| 2.7E-02 | 8.0E-02 | U] B.2E-02 | 6.1E-02 |.U | 6.1E-02 |. 1.0E-01 | U] 1.06-01 | 84E-02 | U| 8.4E-02 |1.02E+00| U| 3.7E+00 J-1.28E-01} U] 2.4E+00
8 o - J13D65 0/6/06 | 4.0E-03 | U| 6.2E-02 | 20502 | U| 2.0E-02 | 2.05-02 | U, B.0E-02 | 46605 | U | 45602 | 8.2E-02 | U| 82E-02 | 48E-02 |U| 48E-02 | 5A47E-01 [U| 87E+00| - 0 |UJ; 2.8E400
g Cio —.J13D66 oeios 818601 | | 88E-02 | 95E-02 | | 24E02.| 22E02 |U| 22E02 | 56E02 | U| 6.6E-02 | 7.3E-02 | U| 7.8E-02 | 78E-02 |U| 78E-02 0 _[U] 88E+00 | 2.33E+00; J | 235400
10 03] J13D6T 9/6/06. | 2.0E-02 { U] 44E-02 | 40E-02 |[U[ 4.0E02 | 32E-02 [U] 32802 | 0.1E02 [ U | 04E-02 | 11E-01 | U| 1.1E-01 81E-02 (U 81E-02 1 1.31E-01 | U [ 3.5E+00 | 1.13E+00 Ud| 258400
11 c2 ~ J13DEe8 of6/08 1.0E-02 | U1 85E-02 E5E-02 | U | BBEE-02 | 5AF-02 |U| BAE-D2 | 1.6B-01 | U | 1.6B-04 | 218-01 | U| 21E-01 | 24E-01 |U| 21E-01 | 6.74E-01 | UL 3.6E400° 6.95E-01 | UJ | 2.3E¥00
12 D3 - J13069 0/6/06 | 4.1E02 | U | 6.6E-02 | 8.5E-02 | U| 85602 | 38E-02 | U| B.8E-02 | B.0E-02 | U | 8.2E-02 | 1.4E-01 | U 1.4E:01 | 1,0E01 | U| 1.2E-01 | 1.22E+00| U | 3.7E+00 | 1.20E+00 | UJ) 2.6E400
13 D4 J18D70 0/6/06 | 4.76-02 | U| 56602 | 25502 |'U| 25502 | 24502 | U| 2A4E-02 | 6.5E-02 | U | 6.5E-02 | 8.0E-02 | U] B.0E-02 | 9.4E-02 U] 94E-02 | 6.0E-01 | U | 3.5E+00 | 251E-01 |UJ| 2.35400
14 D5 J1ab7 - 9/6/06 -| 6.1E-02 | U | 6.9E-02 | 49502 | U| 49802 | 88502 |U| 8.8E-02 | 11601 | U] 1.1E-01 | 1.86-01. | U] 1.8E-01 | 1.0E-01 U} 1.05-01 [149E+00}| U| 3.5E+00 | 6.8E-02 |UM] 2.5E+00
15 D6 J13D72 g/6/08 | -20E02 | U | 58E-02 49E-02 |U| 40E-02 | 5102 |U}| BAE-02 | 14601 | U [ 14E-01 | 18601 | U] 1.8E-:01 | 1.9E:01 (U] 1.9E-01 7.79E-01 | U| 3.5E+00 1.14E+09 .UJ 2.65E+00
16 Al J13D73 9/6/06 | B8.0E-08 | U | 4.9E-02 | 42E-02 |U| 4.2E-02 | 4.0E-02 |U| 4.0E-02 | 1.0E-01 | U | 1.0E-01 | 1.86-01 [ U] 1.36-01 | 9.0E-02 | U| 9,0E-02 | 2.99E-01 ; U | 3.4E+00 4.33E-01 | Ud| 2.3E+00
17| A3 J3D75 “9/6/06 0 | U| 21E-01 | 58EG2 [U| 2.6E:02 | 25E-02 |U| 25E-02 | 7.46-00 | U | 7.4E02 | 8.6E-02 | U| 8.6E-02 | 11E-01 |U! 1,1E-01 | 7.6E-01 | U] .8.6E+00 | 7.77E-01 | U | 23E+00
18 Ad —Ji3D62 | 9/6/06 | 1.1E-02 | U| B.0E-02 | 4.5E-02 | U | 4.6E-02 | 4.8E-02 | U| 4.66-02 | 1.26-01 | U | 1.2E-01 | 1.7E-01 | U | 1.7E-01 | 1.8E-01 | U] 1:BE-01-| 9.08E-01 | U| 4.1E+00 | 1.12E+00{ UJ| 24E+00
19 - A2 J13D74__| 6/6/06 | -1.6E-02 | U | 6.6E-02 | B.4E-02 | U| a.16-02 | 2.7E-02 |U| 2.7E-02. | 7.76-08 | U | 7.76-02 | 8.2E-02 | U| 8.2E02 | 6.6E-02 | U| 6:6E-02 | 5.03E-01 | U | 3.7E+00 | 1.18E400) UJ} 2.4E+00
po| " Piocteofl - 1ase O/6/06 | 22E-02 | U| 6.9E-02.| 46E-02 |U| 46802 | 42602 |U| 42E-02 | 11801 | U| 11801 | 156801 | U| 16501 | 09E-02 |U| 9002 | 215801 | U | 44E400 | 1.11E+00| U] 2.3E+00
21 : "
22 Statistical Computation lnput Data : : _ o : o
23} Sampling Sample Sample [Americium-241 Ceslum-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63 Tritiugn
" 24l Area Number - _Date | pCilg pCilg pCilg pCilg pCifg pCify . pCifg pCifs
.25 B& J13D61 9/6/06 | -1.5E-02 2,3E-02 2.0E-02 B.BE-02 7.0E-02 5.0E-02 3.56E-01 8.5E-02 -
26| - B6 J13D60 9/6/06 4.6E-02 2.2E-02 2.2E-02 5.5E-02 7.0E-02 6.0E-02 2.78E-01 2.02E-1
27 B7 J13D63 9/6/06 § -6.0E-03 1.6E-02 - 1.3E-02 ' 3.6E-02 4.5E-02 “3.2E-02 1.23E+00 8.61E-01 |
28 B8 J13D64 9/6/06 3.1E-02 1.4E-02 1.6E-02 3.1E-02 5,0E-02 4.2E-02 1.02E+00 -1,28E-01
29 co ~ J13D865 9/6/06 4.0E-03 1.0E-02 1,0E-02 . 2.3E-02 4.1E02 24802 ! 5A47E-01 0
30| G110 - J18Dé6s o/6/06_| 8.18E-01 9.5E-02 1.1E-02 2.8E-02 3.7E-02 3.8E-02 - 0, 2,33E+00
31 Ci J13D&7 . 9/6/06 2.0E-02 2.0E-02 1.6E-02 | 4,6E-02 5.6E-02 4.1E-02 -1.31E-01 1.13E+00
32 cz J13068 " 9/8/06 | 1.0E-02 2.8E-02 2.7E-02 7.5E-02 1.1E-01 11E-01 GT4E-01 - 6,95E-01
33 D3 J13D&0 9/6/06 | 4.1E-02 1,8E-02 1.9E-02 41E-02 | 7.0E-02 "B.0E-02_ i 1.22E+00 1.20E+00
34 D4 J13070 9/6/06_| 4.7E-02 1.3E-02 1.2E-02 3.3E-02 4.0E-02 4.7E02 _B.9E-01 2.51E-01
35 Db J13071 9/6/06 | 6.1E-02 25E02 1,9E-02 5.5E-02 6.5E-02 5.0E-02 1.48E+00 | 6.8E-02
- 36 LN J13D72 - 9/6/08 | -2.0E-02 2.5E-02 - 2.6E-02 1 7.0E-02 9.0E-02 9.5£-02 7.79E-01 -1.14E+DQ
37 Al J13D73 9/6/06 8.0E-03 2 1E-02 2.0E-02 - 5.0E-02 6.5E-02 4.5E-02 2.99E-01 4.13E-01
38 A3 J13D7% 9/6/06 0 - 1.3E-02 1.8E-02 3.7E-02 4.3E-02 5.5E-02 7.6E-01 7.77E-_01
39 Ad J13D62 8/6/06° | 1.1E-02 2.3E-02 2.3E-02 6.0E-02 8.5E-02 9.0E-02 : 8.08E-01 1.12E+00
40| A2 J18074/J13058 | 9/6/06 | 3.6E-03 1.9E-02 . 1.7E-02 4.7E-02 5.8E-02 4.1E-02 - 3.59E-01 1.15E+00
41 : : : et _ _
42 Statistical Computations , - ! —
43 ' ' Americium-241 Cesium-137 Cobalt-60 Eurcpium-152 Europium-154 Europium-155 Nickel-63 [ Tritium
’ . ‘Radichuchide data set. Radionucilde data set. Use Radionuclide data set. Badionuclide datal sét. Radionuclide data set. . Radionuclide ddta set. Radionuclide data set. Radionuclide data set. Use
95% UCL based on| . Use nonparametr:c z- i . Use nonparametric z- - | = Use nonparametric z- Usa nonparametrlc z- Use nonparamétric z- Use nonparametric z- nonparametrlc z-statistic:
44 o statistic. nonpargmetric zjstatlstic. statistic. - statistic. statistic. . statistic. ' statistic. -
45 Nl 18 16 18- : 16 16 16 i 16 . ) 18’
48] % < Detection fimit| _ 94% 94% 100% 100% _100% 100% 100%: 94% |
47 T "~ mean| 6.8E-02 2.4E-02 1.8E-02_| 4.6E-02 6.2E-02 B.AE-02 68,7501 T7AEO1
48 st. dev. 2.0B-01 2.0E-02 5.1E-03 1.5E-02 2.0e-02 2 3E-02 A4.3E-01 6.6E-01
49 Z-statistic] 1.645 1.645 1.645 1.645 1.845 1.645 . _1_.645 _1.645
B0y 95% UCL on meanj 1.5E-01 3.2E-02 2.0E-02 5.2E-02 7.0E-02 6.4E-02 : 8.5E-01 9.8E-01
max value| 8.18E-01 9,5E-02 54E-02 | U 15601 | U 21E-01 || U 24E-01 JU| | 149E+00| U [ 2.33E+00
B2 Statistical value| 1.5E-01 3.2E-02 20802 |U b2E02 | U FOE-02 | U B4E-02 (U 8.6E-01 |U]| 8.8E-01
53 Background] - NA NA  NA ; “NA NA " NA 1 . NA | - NA
54 Stafishoal value above background 1.5E-01 3.2E-02 2.0E02 |U} 52E-02 | U 7.O0E02 1 U 84E-02 Ul 85601 | U 6.8E-01
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CVP-2006-00010

Rev. 0
Washington Clesure Hanford - ' : CALCULATION SHEET o
Originator K. A. Anseim _[LG—~ '- | Date 11/16/06 Calc. No. 0600X-CA-VODEQ Rev.No.____1,
Projest 300 Area Fisld Remediation ) Job No. 14655 Checked ). M. Capron .27~ Date 11/16/06
Subject Cieanup Verlfication 95% UCL Calculations for §18-2 Shallow Zane/Deep Zone/Overburden, 4 Sheet No. _140f21
and 618-2, 818-3, 618-8 Staging Pile and Decon Pad Foolprint ' o
1 618-2, 618-3, and 618-8 Staging Pile/Decon Pad Footprint Sample Data _ ' ] _ :
2} Sampling Sample Sample Plutonium-238 - Plutonium-239/240 " - Plutonium-241 Strontium-90 Uranium-233/234 ) Uranlum-235 Uranium-238
8 Area | ~Number | Pate | pGilg | Q] MDA | pClig Q] MDA pCifg |O| MDA | pCilg. | Q] MDA | pCilg [QI. MDA | pCilg [O] MDA [ pCilg {Q[ MDA
4 - Bs J13D81 9/6/06 | -1.08E-01 |UJ| 8.1E-01 4] JUS] 8401 | 292E+00 (U} 226401 | 28E-02 | U | 27E-01 [ BBIE01| | 1BE-0i | ~ © JU | 1.9E-01 | 4.69E-01 1.6E-01 | ]
5 B6 J13D60 9/6/06 0 Ul 4.0E-01 0 U| 4.0E-01 | 5.17E+00.L U | 2.2E+01 | 20E-02 | U | 2.4E-01 | 1.68E+00 "1.5E-01 | 1.98E-01. 1.9E-01 | 1.76E+00 1.5E-01
8 BY Ji3D63 9/6/08 | 52E02 | U| 4.0E-01 | 52E-02 | U| 40E-01 | 1.14E+00 { U 2.4E+01 | 4,0E-02 | U | 2.2E-01 | 6.80E-01 23E-01 | 72E-02 | U} 2.7E-01 | 7.69E01 2.3E-0%
7 B8 . |. - Ji13Dé4 - g/pi08 | 52E-02 | U| 4.0B-01 ] 156E-01 | U] 4.0E-01 0 - U 2.3E+01 | 1.10E-01 | U | 2.3E-01 | 6.57E-01 T 1.7E-01 | 27E-02 |U]| 24E-01 | 7.80E-01 1.7E-01
. 8 cg - J13Des 9/6/06 0 U | 4.0E-01 | 6.26E-01 4,0E-01 | -1.90E-01 [ U] 24E+01 { 1.26E-01 | U j 24E-01 | 1.20E+00| | 4.3E-02 | 1.34E-01 2.4E-02 | 1.19E+00 3.2E-02
9l . C10 J13D66 9/6/068 1 1.03E-01 [ U | 8.9E-01 | 1.00E+01 | 3.9E:01 | 1.79E-01 | U] 238401 | -8.6E-02 { U | 2.8E-01 {1.75E+00 42802 1 1.39E-01 2 5E-02 | 1.83E+00 3.7E-02
10 cli J13D67 9/6/06 | 48E-02 | U] 44E-01 | 1.86E-01 (U | 3.5E-01 [ 8.22E+00 |U| 2.4F+01 | 1.88E-01 | U | 3.0E-01 | 7.50E-01 3.2E-02 | 5.6E-02 3.8E-02 1 7.21E-01 35E-02,
11 G2 J13D68 " 9/6/06- | 248E-01 | U | 4.0E-01 § 414E-02 ! U| 32E-01 | -2.04E-01 [U| 26F+01 | -45E-02 | U | 2.4E-01 | 8.36E-01 " 4.0E-01 | 84E-02 2.8E-02 | 8.02E-01 3.3E-02
1z D38, J13D62 o606 | -87E-02.  U| 47501 | 49602 | U/ 37601 ] 2.86E+00 | U| 256101 | -5.065:03 | U.| 24E-01 [ 7.26E-01 1 4.0E-01 | 8.3E-02 2.6E-02 | 6.13E-01 B7E02
13 D4 J18D70 | 9/6/08 0 U 40BE01 | 526802 | U] 40E-01 | -1.04E+00 ] U | 2.2E+401 | 146E-01 | U | 3.0E-01 | 1.04E+00 B5E-02 | 86E-02 | - | 4.1E02 | 9.77E-01 5.5E-02
14 D5 - J13D71 9/6/06 0 U | 4.2E-01 | 1.05E+00 4.2E-01 | 9.22E400 | U] 21E+01 | -11E-02 | U | 21E-01 | 4.07E+00 " B6.3E-02 | 2.B7E-01 2.9E-02 | 3.82E+00] . 5.0E-02
15| D& J13D72 - 9/6/08- | -8.2E-02 | U | 4.7E-0i 1.236-01° | U | 4.7E-01 | 2.62E+00 (U} 2.85E+01 | 57E-02 [ U | 27E01 | 8.17E-01 3.1E-02 | 5.1E-02 2.6E-02 | 6.70E-01 2.7E-02
16 Al J13D73 9/6/06 61E-02 | U] 4.7E-01 0 U| A7E-01 | 1.81E+00 | U} 236401 | -81E-02 | U | 3.4E-01 | 8.38E-00 1.8E-0% - 8.5E-02 | U | 2.2E-01 ] 5.82E-01 1.8E-01.
i7 A3~ | J8b7s | omios | 1.52E-01 | U B.8E-O1 0 U| 58E-01 | 3.55E+00 1 U | 2.8E+01 | 2.0E-03 | Ul 2.1E-01 | 4.69E-01 1.9E-01 | 9.05-02 | U] 2.35-01 | 4.69E-01 1.9E-01
18 A4 J13D62 9/6/06 |- 1.32E-01 | U} 85.0E-01 0 Ul 5.0E-01 | 1.73E+00 U | 2.7E+01 | 4.3E-02 | U | 2.7E-01 | 6.43E-01 “{5E-01 | 24E-02 | U} 1.9E-01 | 5.62E-01 1.6E-01
19 A2 J13D74 9/6/06 | -6.2E-02 | U} 47E-01 i} Ul 47E-01. | 7.42E+00 U | 2.7E+01 | 283602 | U | 2.1E-01 | 745E-01 i 1.9E-01 0 U | 2.3E-01 | 8.45E-01 1.9E-01
20 D‘ﬁ'fgim J13Dse 9/6/06 0 | U| 48E-01 0 U| 48E-01 | 4.44E+00 | U | 24E+01 [-1.05E-01] U | 27E-01 | BEOE-01 | | 22E-01 | 85802 | U} 27E-01 | 6.30E-01 2.2E-01
21 - )
22 Statistical Computation lnputPata =~ - ) . : :
23| Sampling |- Sample Sample |Plutonium-238 - Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
.24|  Area - Number ‘Date_ pCifg pCify , pCifg — |- pCilg pCifg pCifg__ pCilg
25 BS 413061 9/6/08. | -1.06E-01 ‘ 0. , 2.92E+00 2.8E-02. 5.51E-01 . Q 4.69E-01
26 B6 J413D60 9/6/06 0 0 -5,17E+00 - -2 9E-02 1.68E400 : 1.96E-01 1.76 E+00
27 B7 . J13D63 - 9/8/06 -5.2E-02 5.2E-02 . -1.14E400 4.0E-02 6.80E~01 ‘ - 1BE-02 7.69E-01
28 B8. J13D64 9/6/06 5.2E-02 1.56E-01 0 . ) 1.10E-01 5.57E-01: 2.7E-02 7.80E-01
29 Ca. J13D85 o/8/06 .0 : 8.26E-01 -1.90E-(1 1.26E-H 1.20E+00) - | 1.34E-01 1_.19E+00
30f Cio J13D66 - 9/6/06 | 1.03E-01 | 1.00E-+01 | -1.79E-01 | -8.6E-02 1.75E+00 1 | 1.39E-01 -1.83E+00
31 C1 J13De7 9/6/06 48E-02 | 1.86E-01 3.22E400 | . 1.88E-01 7.50E-01 : 5.6E-02 721E-01
a2 cz J13068. 9/6/08 | 2.48E-01 : 1 4.1E-02 -2.04E-01 -4 BE-02 8.36E-01 i 8.4E-02 8,02E-01
33 D3 . J18D69 9/6/08 -0.7E-02 4.9E-02 : 2.36E4+00 - .1 B.OE-03 .| 7.26E-01 : 8.3E-02 | 8.13E-01
34 D4 J13070 9/6/06 0 52E-02 ) -1.84E400 B 1.46E-01 1.04E400 e 8.6E-02 9.77E-01
35 D5 J13D71 9/6/06 0 1.06E+00 9.22E+00 -1.1E-02 4.07E+00 ;' | 2.67E-01 3.82E+00
36 D6 .J13bv2 9/6/08 | -6.2E-02 : 1.23E-01 2.62E+00 5.7E-02 6.17E-01 . 51E-02 6.70E-01
37 AT J13D73 - 9606 | 61E-02 s ‘0. - 1.81E+00 ) -B.1E-02 8.38E-01 : 8.5E-02 5.82E-01
a8 A3 J13D75 | 9/6/068 | 1.52E-01 . ) 0 ) 3.55E400 ’ 2.0E-03 4.69E-01 ; . 9.0E-02 4.69E-01
39 Ad - JH3Ds2 9/6/06 -{ 1.82E-01 ' Q. - 1.73E+00 ‘ ' 4.36-02 6.43E-01 : - 2.4E-02 5,62E-01
" 40 A2 J13D74/13D59) 9/6/06 | -3.1E-02 . 0 : _1.40E+00 -6.4E-02 8.02E-01 : 1.8E-02 | 7.38E-01
41 ‘
42 Statistical Computations : . : ) . L
43| . Plutonium-238 Plutenium-~2393/240 Plutonium-2£1 Strontium-80 Uranim-233/234 Uranium-235 Uranium-238
T | Radionudiide data set. . ’ ' . . Radionudiide data set. | Radionuclide dataset. | Radionuclide data set. | Radionuclide data set.
95% UCL based onf  Usenonparametric z- Radionyciide fia_ta Se't.‘ lgs_e Radionuclide data set.. L!SE " Use nonparametric z- Use nonparahze'trib z- | Use nonparametric z- Use nonparametric z-
44 slatistic. ' nqnparametnc z-statistic. nonpafametriq Z-staistic. statistic. statistic. statistic. stalistic.
45 N 16 1 18 ' 16 - 16 16 [ ] Lt 18, 16 -
46 % < Detection limit! - 100% 81% 100% . 100% .- 0% i _ A44% . 0%
47 ' “meaan| 2.8E-02 _ 7.7E-01 - 1.3E4+00 2 AE-02 . 1.08E+00 ) 8.8E-02 1.05E+00
48 st. dev.| D.BE-02 2.5E+00 ) 3.1E+00. 7.6E-02 8.83E-01 | - ' 6.9E-02 2.44E-01
49 Z-statistic}  1.645 1.645 - - 1.645 1.845 _1.8645 1.645 1.645
50 95% UCL on mean] 6.7E-02 1.8E+00 ) 2.5E+00 5.6E-02 1.44E+00 1.2E.01 1.39E+QO
51 miax value] 2.5E-01 | U 1.0E4+01 : G.2E+00 [ U 15601 | U 4.07E+00 2.7E-01 3.82E+00
52 Stafistical valug] B8.7E-02 | U 1.8E+00 25E+00 [ U 556E-02 | U | 1446400 1.2E-01 1 1.39E400
53 _ Background] =~ NA - . | NA NA . ) NA 14 0.11 _ 14
54 Statistical value above backaround] 6.7E-02 | U 1.8E+00 S 25E+00 |U 55602 | U 3.39E-01 . 6.6E-03 2.94E-01
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CVP:-20086-00010

Rev. 0
|
Washington Closure Hanford . CALCULATION SHEET
Originator K. A. Anselm _* [CAA- Date 11/01/06 - _ Cale. No. 0600X-CA-V0060 Rev. N°-_°—/.0_é-
Project 300 Area Fiold Remediation Joh No. 14685 Checked J. M. Gapron <%z - Date 111510121 :
Subject Cleanup Verffication 95% UCL Galculations for 618-2 Shaliow Zone/Deep Zone/Overburden, ” ‘ Sheet No. —20=n
©and 618-2, 618-3, 618—8 Staging Pile and Decon Pad Foolprint f
1 618-2, 618-3, and.618-8 Staging Pile/Decon Pad Fogprmt Sample Data : : ) . _ ; . -
2] Sampling - Sample “Satriple - Arsenic Barium Cadmium Chromium ] Lead . Selenium- - Silver . Tin . Uranium =T
8 Area Number Date mgfkg [G[ oL “mgikg Q] POL molkg 1G] POL_| mglkg |G| PQL | mghkg [G] PGL | mo/kg |G| PQL | mg/kg [QJ POL mgkg | Q1 PAL mofkg_1.9 T o500
4 B5 ~J13D61 6/6/06 | 2.0E+00 |U| 2.05+00 | 7.19E+01 5.73E+01 | 1.4E+00 |G| 1.4E+00.1 6.1E+00 2. 9E+00 | 3.6E400 | | 8.0E-01 | 1.4E+00 L U | 1.4E+00 | 2.0E+00 | U | 2.9E+00 | 2.86E+01 [ U | 2.86E+01 | 9.89E-01 1.0E-
g B6 __J13D60 0/6/06 | 2.6E400 |U| 2.85+00 | B.945+01 | | 5.60E+01 | 1.4E+00 |U| 1.4E+00 | 5.0E+00 5.8E+00 | 3.4E+00 | | B.6E-01 | 1.4E+00 | U'| 1,4E+00 | 2.8E+00 | U | 2.8E+00 | 2.84E+01 | U | 2.84E+01 ] 821E+00 T.0E-02.
6 B7 Ji3D63 9/6/06 | 2.0F+00 | U} 2.0E+00 | 6.24E+01 ] | 5.72E+01 | 1.4E400 | Ul 1.4E+00 | B.OE+00 | | 2.9E400 | 3.7E+00 | | B.6E-01 | 1.4E+00 | U | 1.4E+00 | B.9E+00 | U| 2.9E+00 |.2.86E+01 | U | 2.86E+01) 1.32E+00 | | 1.05-02
7 B8 J13D64 9/6/06 | 2.96+00 | U] 2.9E+00 | 5.91E+01 5.72E+01 | 1.4E+00 | U] 1.4E+00 | . 4.6E400 2 9E+00 | 2.8E+00 8.6E-01 | 1.4E+00 | U | 14E+00| 2.9E+00 | U | R.9E+00 | 2.86E+01 |' U | 2.86E+01] 1.42E400 1.0E-02
8 Co. J13D65 0/6/06 | 2.8E+00 | U| 2.8E+00 | 6.54E+01 | | 5.66E+01| 1.4E+00-|U| 1.4E+00 | 6.8E+00 | | 2.8E+00 | 8.5E+00 || 8.6E-01 | 1.4E+00 | U | 1.4E+00 | 2:8E+00 | U-| 2.8E+00 | 2.83E+01 | U | 2.83E+01) 2.68E+00 | | 1:.0E-02
o "Gio J13De8 9/6/06 | 3.0E+00 | | 2.8E+00 | B.03E+01 | | B.68E+01 | 1.4E+00 |U| 1.4E+00 | 5.8E+00 2.8E+00 | 84E+00 | | 8.5E01 | 1.4E+00 | U | 14E+00 | 2.8E+00 | U | 28E+00 [ 2.84E+01 | U | 284E+01] 8.62E+00 | . 1.0502
10 (] J13D67 9/6/08_ | 2.0E+00 |U| 2.8E200 | 6.62E+01 | | 5.68E+01 | 14E+00 |U| 1.4E+00 | 6.9E+00 | | 2.8E+00 | 4.0E+00 | | 8.5E-01 | 1.4E+00 | U | 1.4E+00 | 2.8E+00 | U.[ £.8E+00 | 2.84E+01 | U | 2.84E+01 ] 1,40E+00 1.0E-02
11 C2 — J13D68 9/6/06 | 2.8E+00 | | 2.8E<00 | 6.86E+01 | . | 5.64E+01| 1.4E+00 |U| 1.4E+00 | B.0E+00 2.8E+00 | 4.1E+00 | | B.BE-01 | 1.4E+00 | U | 1.4E+00 | 2,85+00 | U | B8E+0) | 2.84E+01 [ U [ 2.84E+01{ 1.56E400 1.0E-02
12 D3 J13D69 9/6/06 | 8.4E+00 | | 2.8E+00 | 8.21E+01 5.66E+01 | 1.4E+00 |U| 1.4E+00 | 7.8E+00 | | 2BE+00 | 4.7E+00 B.EE-01 | 1AE+00 | U | 1.4E+00 | 3,8E+00_| U | R.8E+00 | 2.88E+01 | U | 2.83E+01 | 143E+00 | | 1.0E-02
13 04 J13D70 /6/06 | 2.9E+00 | U] 2.9E+00 | 6.00E+01 | | 5.71E+01 ] 1.4E+00 1 U] 14E+00 | 8.1E+00 ] | 2.9E+00 | 3.6E+00 | | 8.6E:01 | 1.4E+00 | U | 1.4E+00 | 2.0E+00 | U | 2.9E+00 | 2.86E+01 | U | 2.86E+01 | 2.03E+00 1.0E-02
14 D5 J13D71 o/6fos | a.1E+00 2.9E+00 | 6.92Ex01 5.74E+01 | 1.AE+00 | U| 1.4E400 | 5.9E400 | | 2.96+00 | B,1E+00 | | 8.6E-01 | 1.4E+00 | U | 1.4E+00 | 2.9E+00 | U'| 2.9E+00 | 2.87E+01 | U | 2.87E+01 | 1.12E+(1 1.0E-01
15] D& . J13D72 9/6/08 2.95+00 1 U} 2.9E+00 | 7.37E+01 §.72E+01 | 1.4E+00 |U| 1.4E+00 | 5.4E+00 | | 2.0E+00 | 4.0E+00 | | 8.6E-01 | 1.4E+00 | U | 1.4E+00 | 2.9E+00 | U | 2.0E+00 | 2.86E+01 | U | 2.86E+01 | 1.26E+00 1.0E-G2
16 Al J13D73 ° 9/6/06 | 2.8E+00 |U| 2,8E+00 | 5.6854+01 | .| 6.66E+01 | 1.4E+00 | U] 1.4E+00 | 5.9E+00 2 8E+00 | 3.3E400 8.5E-01 | 1.4E+00 | U | 1,4E+00 | 2.8E+00.| U | 2.8E+00 | 2.83E+01 | U | 2.83E+01 | 1.08E+00 1.0E-02
17 A3 - J13D75 T 9/6/06 | 2.8E+00 |U| 2.8E+00 | 6.78E+03 | | 65.86E+01 | 1.4E+00 | U| 1.4E+00| 6.6E+00 2.8E+00 | 4.0E+00 B.6E-01 | 1.AE+00 | U | 1.4E+00 | 2.8E+00 | U | 2.8E+00 | 2.83E+01 | U | 2.83E+01] 1.04E+00] - [ 1.0E-02
18 Ak J13D62 - | 9/6/06 | 3.0E+00 | | 2.9E+00 | BOBE+01| | 5.73E+01 | 1.4E+00 | U| 14E+00 | 6.9E+00 | | 2.0E+00 | S.6E+00 | | B.6E-01 | 1AE+00 | U | 1.4E+00} 20E+00 [ U | 2.9E+00 | 2.86E+01 ) U | 2.88E+01 ] 1.20£+00 1.0E-02
10] T A2 J13D74 0/6/06 | 2.9E+00 |G| 2.9E+00 | 6.75E+01 | U] 6.75E+01 | 1.4E+00 [U] 14E+00 | 5.4E+00 | | 2.6E+00 | 8.0E+00 | | 8.6E-01 | 14E+00 | U [ 1.4E+00 | 2.0E+00 | U | 26E+00 | 2.88E+01 | U | 288E+011 1278400, 1. 1.0E:02
20 Dt’ﬁ’gg;i"f " J3Dse 9/6106 | S.0E+00 | | 20E+00 | 5:74E401 | U 5.74E+01 | 14600 |U) 1.4E+00 | 6.8E400 | | 2.9E+00 | B5E+00 | | BOE-01 | 1.4E400 | U | 1.4E+00 | 29E+00 | U | 286400 | 2.87E+01 | U | 287E+01| 1.12E+00 | | 1.08-02
21 ‘
22 ' ,
23 Statistical Computation Inpui Data : ) : ] . . - —
24| Sampling Sample Sample JArsenic - Barium Cadmium Chromium Lead Selenium Silver ! Tin Uranlul:n
25| - Area Number Date mglkg ma/kg mig/kg ma/kg mg/kg m mg/kg 1 mg/kg ok,
26 B J13D81 "BI6I06 1.5E+00 7.19E+01 7.0E-01 6.1E+00 3.6E+00 7.0E-01 1BE+00 ] - 1. T43E+01 9.89E-
27 86 J13D80 9/6/06 1.4E+00 |- 5.94E+01 7.0E-01 5.0E400 | 3.4E+00 7.0E-01. 14E+00 Pl 1426407 | 3.21E+00 ]
28 B7 13063 T 0/6/06 | 1.5E+00 | 6.24E+01 7.0E-01 5.0E+00 8 7E+00 7.0E-61 1.5E+00 ‘ 1436401 1.32E+00
29 B8 J18D64 9/6/06 | 1.5E400 5,81 E+01 7.0E-01 4 BE+00 2. BE+00 7.0E-0T 1.5E+00 ‘ 1 A3E401 1.42E+00
30 €9 Ji3D65 9/6/06 1.4E+00 8.54E+01 7.0E-01 6.8E+00 8.5E+00 7.0E-07 1 AE+00 f 1.42E+01 | 2:68E+00
3t G10 |- J13D66 9/6/06 | 3.0E+00 8.03E+01 7.0E07 _5.8E+00 B AE+00 7.0E-01 1.4E+00 1.42E+01 3.62E+00
a2 Gi J13D67 9/6/06 1.4E+00 6.62E+01 7.0E-01 8.9E+00 4.0E+00 7.0E-01 1.4E+00 1.42E+01 1.40E+00
33 (&) . J13D68 9/6/06 2.8E+00 6.86E+01 7.0E-01 6.0E+00 4.1E+00 7.0E-01 1.4E+00 1.42E+01 1.656E+00
34 D3 J13D69 9/6/06 | B.4E+00 | B.01E+01 ~7.0E01 7.8E400 4.7E+00 7.0E-01 1.4E+00 1.42E+01 _1.43E4+00
D4 J13D70 9/6/06 1 5E+00 6.09E+01 _7.0E-01 8.1E+00 3.6E+00 7.0E-01 1.5E+00 1.43E+01 | 2,03E+00
26 D5 J13571 9/6/06__ | 8.1E+00 8.92E4+01 7.0E-01 5.0E+00 5.1E+00 7.0E-01 1 5E+00 - 1 A4E+0 1.12E+01
.87 DB __ Ji3D72 9/6/06 1.5E+00 7.37E+01 7.0E-01 5.4E+00 _4.0E+00 7.0E-01 1.5E+00 ; _1.43E+01 1.26E+00
38 Al J18073 9/6/06 1.4E+00 5.68E+01 7.0E-01 B.OEH0 | 3.3E+00 7.0E-01 1 AE+00 T 1.42E+01 1.08E+00
39 A3 J13D75 9/6/06 146400 - 5.78E401 ~7.0E-01 B.5F+00 | 4 BE+00 7.0E-01 1.4E+00 1.42E+01 | 1,04E+00
40 Ad J13D62 9/6/06 | 3.0E+00 6.28E+01 7. 0E-01 5.9E+00 3.6E+00 7.0E-01 1.5E+00 1.43E401 1.20E+00
41 A2 J13D74/J13D59 | 9/6/06 | 2.2E+00 2 87E+01 7.0E-01 6.1E+00 3.3E+00 7.0E-01 1.5E+00 [1.44E+01 1.20E+00
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. Rev. 0
Washington Closure Hariford CALCULATION SHEET
- Originator K. A. Anselm {cas Date 11/01/06 Cale. No. 0600X-CA-V0080 ; Rev.No. 0
Project 300 Area Field Remediation Job No, 14655 Checked J. M. Capron Gz - Date_11/01/06_
Subject Cleanup Verification 95% UCL Calculations for §18-2 Shallow Zona/Deep Zone/Overburder, . ' F A SheetNo._160f21
and 618-2, 618-3, 618—8 Staging Pile and Decon Pad Footprmt .
161 8-2 £18-3, and 618-8 Stagmg Pile/Decon Pad Footprlnt Statistical COmputations ‘ . . . . _ _
2 Arsenu: _ |Barium Cadmium Chromfum JLead . . |Selenium Silver . Tin Ufmlu“:j Ty 10)
. . - : ; j ‘ ; arge >
: ->50% of data are below | - Ii.(?rgnigrda;:a:edt (r:"o;;:noa)f >50% of data are below | Large data set (n>10), | Large data set (n210), | >50% of data are below | >50% of data are below | >50%of data are below | gnormat and normal
~ 96% UCL based on| detection. Defaultto. di str?butim ejgcte 4. use z detection. Defaulito |use MTCASHat lognormal use MTCASiat detection, Defaultto } detection, . Default to max § detection, Default to max distribution rejected, use
max value. Hhan a8 s max value. distribution. lognorimal distribution. max value, : value. value. _ctatistic
3| : . _ - . statistic. ' - - , i T z :
T4 e e o NI 18 16 18 16 16 18- 16 _ : _
5 % < Detection imit} - 63% 6% 100% 0% 0% ~100% 100% - 100% 0%
6 meanj 2.0E+00 | 6.28E+01 7.0E-01 6.0E+D0 3.8E+00 ‘|- 7.0E-01 1.4E+00 1.42E+01 2.29E+00
7 ‘st, dev.] 7.8E-01 1.13E+01 11E-16 7.6E-01 " 5.8E-01 1AE-16 | 2.6E-02 7.1%2;)2 2.?_16%1;00
8 __ 7Z-siatistic] _ 1.645 _ 1645 | 1645 1.645 1.645 1.645 1845 ; £45 -
9| 95% UCL onmean| _ NA 6.75E+01 | NA 6.4E+00 4.0E+00 | NA - ~NA' : NA 3.32E+00 |,
10 max value| 8.4E+00 8.21E+01 1.4E+00 U 7.8E400 | 5.1E400 | 148400 | U 29E+00 [ U | 2.88E+01 | U 1.12E+01
" Statistical value| 3.4E+00 6.75E+01 1.4E+00 (U] . 6.4E+00 4.0E+00 . 14E+00 1 U .l 20E+00 | U : 2.88E+01 | U S 3.32E+00 S
Most Stringent Cleanup Limit for Direct ] Direct : " Diract “hirect : Divect . Direct ‘Direct 48,000 rec 81 i
i2 nonradionuclide and HAG type] - L Exposure 1’600 Exposure 13.9 Exposuye 120,000 Exposure 353 Exposure 400 Exposure 400 Exposure T Exposure ) Exposure
13|WAC 173-340 3-PART Test I : ; : : : '
14 ‘ '95% UCL > Cleanup Limit?]  NA NA NA- NA NA NA “NA NA NO
15] > 10% above Cleanup Limit? NA . NA © NA NA NA NA NA NA NG
16 Any sampla > 2X Cleanup Limit?] _ NA NA NA NA __NA NA NA NA NO
17|EXCESS RISK EVALUATION: . ) : ! :
18]  WAC 173-340 Noncarcinagenic Cleanup:|  NA NA NA ' NA NA NA NA ; NA 81
19 Hazard quotient for each nonradionuclide:]  NA NA NA NA NA NA NA ‘ NA 4.1E-02
20 WAGC 173-340 Carcinogenic Cleanup:|  NA NA NA NA NA NA- NA NA NA
21 Risk for each carcinogenic nonfadionuglide; NA NA NA - NA NA _ NA NA NA . NA
oo \‘I:V:.: ':;::1-2:2 3-Part-Test vES Because all arsenic Because all barium values|Because cadmium was E:Iﬁilésaersl:)gilgzmium " |Because all lead valu:las Bec:use tseclla:niurr'l Was \pocause silver was not | Because tin was not B
P values are below are below background not detected in any background (18:5 are below background |not datectsd in any detected in any sample, _ dstected in any sample,  [The data set mests the 3-
.. \Nonrad noncarcinogemc background {6.5 mag/kg), (132 mg/kg), the _S-part © |sample, the C_‘--part test | mg/kg), the S-part test (10.2 mg/kq), thels-part gsample, the 3-part test the B-pait test and excess |the 3-part test and excess |part test in comparison to
23jindex sum: 4.1E-02 |the S-paritestand test and excess risk and excess risk and excess risk teslt aln ? excess nsltg anld L‘;’;‘:ﬁﬁ‘iﬁ: ot risk calculations are not  |risk calculations are not  [ihe most stringent RAG.
. | - zrg?ﬁ; ::esku?ra;gufathns f:lz?:giéons are not (r_:atcl:;ix::t‘;ons are not calculations are not ::qﬂijrg (;ons are no f:qz tatlc required. required.
24|Nonrad carcinogenic risk: NA quired. a ' eaulred. required. S
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Washinqgion Closure Hanford

CALCULATION SHEET

Originator K. A Anselm _ JC et Date 11/01/06 Gals. No., 0600X-CA-VODE0 Rev.No.___ O
Projeet 300 Area Fleld Remediation Jab No. 14656 Cheecked J. M. Capron _#dire Date _11/01/08
Subject Cleanup Verification 85% UGCL Calculations for 618-2 Shallow Zone/Deep Zone/Overbusden, - Shest No.__17 of 21

and 818-2, 618-3, 618-8 Staging Pile and Decon Pad Footprint
Ecology Software (MTCAS1tal) Results for 618-2, 518-3, and 618-8 Staging Pile/Decon Pad Footprint
1) DATA 8] Barlum 956% UCL. Caleulation DATA D Chroimium 95% UCL Calculation
2p 718E401  HaDel . B8.1E+00 J13D61
3} 5.94E+01 J13060 . 5.9E400 J13D60
44 6.24E401  J13D63 Numbar of samples Uncensored values 5.0E+00 J13063 Number of sainples Uncensored vaiuss
5] 5.91E+01  J13D64 Uncensored 16 ° Mean 62.8 A5E+00 J13D64 Uncansored 16 Mean 8.0
6] 6.54E401  J13D65 GCensorad lL.ogrormal mean 3.2 6.8E+00 J13D65 GCensorad Lognormal mean 6.0
7| 6.03E+01  J13D66 Detection imi or PQL Std. devn. 1.3 5.8E+00 J13D66 Detection limit or PQL 8id.devn,  G.78
8] 6.62E+01 J13DG7 Method detection limlt Medlan 62.6 6.9E+00 J13D67 Method detaction limit Madlan B.0
9} 6.86E+01 J13D6s TOTAL 16 Min, 28.7 6.0E+00 J13D68 TOTAL 18 Min. 4.5
10} B.21E+01 J13D6% Max, 821 7.8E+00 J13DB9 Max., 7.8
11| 6.08E+01 J13070 6,1E+00 J13D70
12] 6.92E+01 18071 Lognormal distribution? Normal distribution? 5.9E+00 J13D71  Logrormal distribution? Normal distributon?
i3] 7.87E+01  J13D72  r-squared is: 0.671 r-gquared [s: 0.810 5.4E+00 J18D72  r-squared is: 0.02 -stjuared is: 0.92
14{ 5.68E+01 J13D73.  Recommendations: 5.9E-+00 J13D73  Recommendations:
184 5.78E+01  J13D75 Raject BOTH lognormal and normal distvibutions. 6.8E4-00 J13D75 Use kgnonmal distribution.,
18] 6.28E+01  J13D82 Ses Statlstics Guidance. B.9E+00 J13D62
J1aD74/ J18D74/
17| 2870 ianse 6.1E+00 . J13D59
18 UGL (Land's method) is: 6.4
19 : .
201 DATA b Lead 95% UCI, Caiculation DATA D Uranium 95% UCL Galculation
21| 3.8Es+00 J13De1 ¢.89E-01 J18061 ’
221 8.4E+00 J13D60 3.29E+00 J13060
23] 8.7E+DD J13D63 Number of samples Uncensorad values 1.32E+00 J13063 Number of samples Uncensored values
24t 2.8E+00  J13D64 Uncensored 16 Mean. 88 142E+00  J13D64 Uncensored 16 Mean 2,29
256] 3a.5FE+00  J13D6s Gensored Lognermal mean a.a 2.8BE+00 J13D65 Censored Lognormal mean 245 -
‘26 34E+00  J13D66 Detection limit or PQL Std. devn. 0.56 3.62E+00  J13D66 Detaction imit or PQL 8td. devn. 251
271 40E+00  J13DG7 Method detection limit Median 3.6 1408200  J13D67 Method detection limit Median  1.41
28] 4.1E+00 J13D68 TATAL 18 Min. 248 1.55E+00 J13D68 TOTAL 16 Min. - G089
291 4.75400 J13D69 Max. 541 1.43E400 J13D69 Max. 11.2.
30| 3.65+00 413070 2.03E+00 J18D70 }
381] 5.1E+00  J18D71  Lognormal distribution? Normat distribution? 1.12E+01 J13D71  Legnormal distribution? Normal disiribution?
321 4.0E+00  J13D72  rsquared s 0.8 r-squared is: 0.9 1.26Ex00 J13D72 rsquared is: 0.773 rsquared is: 0.492
33] 3.3E+00  J13D73 Recommendafions; 1,08E+30  J13D73 - Recommendations:
34{ 4.0E+00  J13D75 Use lognormal distrioution. 1.04E+00  J13D75 Reject BOTH lognormat and normal distributions.,
35] a.6E+00  J13D62 120B+00  Ji3De2 Sae Statistics Guldance.
343074/ J13074/
36] 3.3E+00 J130D59 1.20E+00 J13D68
a7 UGL {Land's method) Is: 4.0
38|
39

0 Asy
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.Wgshington Closure Hanford

Originator K. A, Anselm tC"aOL’

Project 300 Area Field Remediation
Subject Cleanup Veritication 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone/Cverburden,

CALCULATION SHEET

Date 11/20/08

Job No. 74655

and 618-2 £18-3, 618-8 Staging Pile and Degon Pad Footprlnt

- Split-Duplicate Analysis

Calc. No. 0600X-CA-V0060

Checked W.S. Thompson 444

CVP—2006 00010

Rev o
Rev. No. i
Date #/jze/Cis -

Sheet No. 18 of 21

1 618-2 Shallow Zone Samp[é Results:

Nickel-63

19

2 Sampling Americium-241 Cesium-137 ~ Cobalt-60 Europium-152 Europium-154 - Europium-155 _Tritium___

3 Area Sample Number pCilg | Q MDA pCilg | @ MDA’ pCifg | Q] MDA pCilg | Q| MDA pCilg 1G| - MDA pCilg |Q| ®DA pCilg | Q| MDA pCig {Qj. MDA

4] A2 J18DJ7- C5BE-02 | U 7.6E-02 | 3.4E-02 1.7E-02 | 4.8E-02 |U| 4.6E-02 | 8.4E-02 |U| 8.4E-02 | 5.8E-02 |U| 5.8E-02 | 3.8E-02 | U| 3.86:02 | 0.46E-01 [ U| 3.5E+00 | 1.31E-01 | U _2.3E+00

5] Duplicate of J13DJ7 J13DJ8 “9.9E-02 | U| 11E-01 | 4.0E-02" 1,0E-02 | 1.7E-02 |U| 1.7E-02 | 4.8E-08 |U| 4.3E-02 | 6.1E02 |U| 5.1E:02 | 6.1E-02 | U] 6.1E-02 |-1.01E+00] U| 3.9E+00 | 477E-01 | U | 24E4+00

6| Split of J13DJ7 J13DK2 3.37E-01- 2 52E-02 | 5.00E-02 1.57E-02 | 8.05E-08 | U{ 1.84E-03 | -8.08E-08 | U | 3.70E-02 | 1.68E-02 | U| 5.89E-02 | 3.61E-02 | U | 4.06E-02 | 6,95E+00 | U | 6.18E+00| 8.82E-03 | U | 3.89E-02

7 : : ‘ : : . ) . ;

8 Sample Analysis: ‘ — . .

9 TDL : 1 017 0.05 0.1 0.1 0.1 I _80_ 400 .

10 T o Both > PQL or MDA? { No-Siop (acceptable) Yes {continue) . _MNo-Stop {acceptable) i No-Stop (acceptabls) No-Stop (acceptabla) |- No-Stop (acceptabie) . Mo-Stop (acceptable) No-Stop (acceptable)
11| Duplicate Analysis Both > 5XTDL? - No-Stop {acceptable) |- - - - - : f ; :

12 : RPD L - ’ : : N ‘
13 o Both > POL? No-Stop {acceptable) Yes (continue) No-Stop (acceptable) | No-Stop (acceptable) Mo-Siop (acceptable) No-Stop (acceptable) | No-Stop (acceptable) No-Stop (acceptabie)
14 Split Analysis Both » 5xTDL? T No-Stop (acceptable) ) . I :

15 ' BPD - , .

16: -

7

18 618-2 Shallow Zone Sample Resu!ts (cont) : . . : S o

Sampling : Plutonjum-238 Plutonium-239/24G. Plutonium-241 Strontium-90 Uranium-233/234 " Uranium-235 .Uranium-2_38

20 Area Sample Number pCilg 1 Qi MDA pCiﬂg_ Q MDA pCifg_ | Q| MDA pCifa . | Q] MDA pCilg |{Ql - MDA pCilg | Q MDA pCilg jQ MDA ‘

21 A2 J13DJ7 5.9E-02 | U| 4.5E-01 | 8.24E-01| | 45E-01 |1.42E+01|U| 2.0E+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

22| Duplicate of J13DJ7 J13DJ8 6.8E-02 | U! 2.6E-01 | 7.18E-01 | | 2.6E-01 | 9.65E+00 |U| 1.8E+01 | -24E-02 |U| 2.5E-01 |1.83E+00| | 2.3E-01 | 1.41E-01|U; 2.8E-01 |1.80E+00) | 2.3E-01

23| _ Splitof J13DJ7 J13DK2 1.57E-02 | U | 2.92E-02 | 1.78E+00 2.92E-02 | 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 | [2.61E:02

25 Sample Analysis: . ! .

26 . TOL ~ 7 i . 15 . i 1 i LN

27 o Both > PQL or MDA'? No-Stop {acceptable) Yes (continue) No-Stop (acceptable) No-Stop {acceptable) Yes (continug) No-Stop (acceptable) Yes (continue)

28| Duplicate Analysis Both > 5xTDL? - No-Stop (acceptable) . . No-Stop (accaptablé) ; - No-Stop {acceptable)

29 —_RPD 1= , o ' .

30 Both > PQL? No-Stop (acceptable) - Yes (continue) No-Stop (acceptable) No-Stop (acceptable) - Yes (continue) Yes (continue) . Yes (coniinue)

31 Split Analysis Both >» 5xTDL? : No-Stop (acceptable) - _ No-Stop (acceptable) No-Stop {acceptable) | No-Stop (acceptable)

32 ' RPD 1 :

33 .

34

35 618- 2 Shallow Zone Sample Results (cont) : _ _ . ‘ —

36 Sampling _Arsenic__ Barium Cadmium Chromium Lead _ Selenium__ Tin _ __Uranium ___
37 Area - Sample Number mg/kg. |Q|  PaAL. mgkg | Q PQL mg/kg |Q]| POL mg/kg | Q| PGL mg/kg |Qj PAL mghkg 1Q| PQL mo/kg | Q PQL mgkg 1Q1 POL
28] A2 J18DJ7 1.3E+00 1.1E+00 | 7.91E404 6E-02 | 9E-02 -[U| 9E-02 4.5E+06 2.0k-01 | 3.4E400 "84E-01 | 74E-01 {U| 74E-01 | 21E+00 +.0E+00 | 3.72E+00 7E-03
39| Duplicate of J13DJ7 J13DJ8 1.7E+00 1.1E+00 | 6.98E+01 6E-02 .| 9E-02 |U]|. GE-02 4.8E+00 2.0E-07 | 3.5E+00 3.4E-01 | 7.4E-01 | U} 74E-01 | 2.2E400 1_.0E+00 3.35E+00 7E-03
40| Split of J13DJ7 H3DK2 A.8E400. | | 2.8E-01 | 7.98E+01 5.0E-01 | 14E-01 |U| 1.4E-01 | 65E+00 | | 3:8E-01 j 2.6E+00 1.6E-01' | 5.5E-01 1.75—:-01 2.8E+00 | U | 2.8E+00 | 1.25E+01] - 2.08E-02
41 . i . B . . .

42 Sample Analysis: 3 _

43 TOL . 10 ) 20 0.5 - T ) 10 10 . : 10-_ -1 o

44 : Both > PQL or MDA? Yeg {contmue] Yes (continue) No-Stop (accepiable) Yes (continue) Yes {cantinue) - No-Stop (acceptable) Ye_s-(contmue) Yes {continue)
45] Duplicate Analysis ‘Bath > 5xTDL? No-Siop (acceptable) . No-Stop (acceptable) No-Stop (acceptable) | No-Stop (accepiable) | [ N0-$_top (acceptable) No-Stop {(acceptable)
480 : . _RPD . e ] R K _ , R N , _ _

47 Both > PQL? Yes {cohtinue) Yes {continue} No-Stop (acceptable) Yes (continue} .. Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue)
48 Split Analysis Both > 5xTDL? - No-Stop (acceptabie) No-Stop (aceeptable) 1. No-Stop (acceptable) No-Stop (acceptable) : | : : No-Stop {acceptable) -
491 ’ RPD - ‘ :
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. Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator K. A. Anselm (@A~ . Date 11/20/06 Cale. No. 0600X-CA-V0080 _Rev.No.___ 1
Project 800 Area Field Remediation Job No. 74685 _ Checked W.S. Thompson J7ice Date i1 [z0/0is -
Subject Cleanup Verification 95% UCL Calculations for 618-2 Shallow Zone/Deep Zone!Overburden, SheetNo. _190fal
and 618-2, 618-3, 618-8 Siaging Pile and Decon Pad Footprint ' )
Split- Duphcate Analysis :
1 618-2 Deep Zone Sample Resulte: a . . - i, - ' _
2 Sampling o ' Americium-241 Cesium-137 - Cobalt-60 - Euronium-152. Europium-154 - Europlum-155. Nlckel-63 _ Tritium
3 Area Sample Number pCilg [ Q| MDA pcugL Q] MDA | pCilg |G| MDA | pCilg |Q] MDA | pCilg |G| MDA | pCig |G| MDA | pCilg |Q] MDA | pCilg |Q] MDA
4 A2 J13DJ0 7.94E+00 6.7E-02- | 2.09E-01 " 4.6E-02 | 3.7E-02 {U| 8.7E-02 | 2.98-02-jU| 9.9E-02 | 1.2E-01 [U| 1.2E-0t | 96802 |U! 9.6E-02 {-4.87E-01| U 2.6E+00 | 4.54E-01 | U| 2.5E+400 |
5] Duplicate of J13DJO | J13DN 6.82E+00 4.7E02 | 3.92E-01 4.6E-02 | 3.2E-02 |U| 82E:62 | 0.2E-02 |Ul 92E-02 | 1.1E-01 [U]| 14E-D1 | 8.8E-02 | U} 8.9E-02 | 8.68E-01 | U| 3.6E+D0 S.BOE-OT Ui 245400
6 Split of d13DJ0 J13DK3 1.78E+01-|. 2.00E-02 | 2.78E-01. | 1.80E-02 | 4.98E-08 | U] 1.8BE-02 | -1.00E-02| U} 4.12E-02 | -2.80E-02 | U | 5.74E-02 | 4.37E-02 | U | 5.46E-02 | 4.44E+00 |- U 6.05E+QO 7;13E-0? 3.80E-02
8 Sample Analysls: : :
of “TDL , i 01 0.05 DA 0.1 0.1 30 1 400
10 © | Both>PQL or MDA? Yes {continue) Yes {continug) No-Stop (acceptable) No-Stop (acceptable) | No-Stop (acceptable) | No-Stop {acceptable) No-Stop (acceptable) - | “No-Stop (accepiable)
11| Duplicate Analysis Both > 5XTDL? Yes (calc RPD) No-Stop (acceptable) | ‘ - - - i _ -
12 : i RPD . . _15% o D - , - - R R . . _
18 Both > PQL? Yes {continue) Yes {continue) No-Stop (acceptabie) No-Stop {acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (accepiable) Nq—Stop {acceptable)
14 Split Analysis Both > 5xTDL? " Yes (calc RPD) - No-Stop (acceptable) . ' . . ' -
15 o - _RPD 77%:
16 ’
17
18 618-2 Deep Zone Sample Results (cont.): : : : . _ B ' _ : .
18 - Sampling Plutonium-238 - Plutonium-239/240. Plutonium-241 Strontium-90. Uranium-233/234 Uranium-235: : Uranium-238
20 Area Sample Number pCig Ta] wmDA pCilg 1 Q] - MDA pCifg_JQl MDA pCilg_ [Q] MBA | pCilg [Q] MDA | pCig |G| MDA |- pCiflg [Q| MDA
21 . A2 . JiabJo 417E-01 | U | 5.8E-01 | 5.16E+01 5.3E-01 | 2.87E+401 2,9E+01 | 1.16E+01 21E-01 | 1.46E+01 2.0E-01 |7.76E-01 | 2.8E-01 | 1.48E+01 .2.9E-01
22 Dupficate of J130J0 J13DJ1 415E-01 | U | 4.5E-01 | 4.65E+01 4.BE-01 | 9.69E+00 | U | 2.2E+01 | 9.39E+00 2.0E-01 | 1.28E+01 -3.0E:01 | 7.61E-01] | 2.8E-01 [1.25E+01; | 26E-01
23 Sphit of J13DJO J13DK3 1.82E+00 |- [-2,19E-02 | 9.23E+01 2.19E-02 | 2,65E+01 8.06E-01.| 1.46E+01 1.21E-01 | 2.94E+01 3.44E-02 {1.00E+00 2.80E-02 | 2,05FE+01 | 3.008E-02
24 ' : : ~ : . , .
25 Sample Analysis: o
26| . TDL K 1 _ _ 15 1 1 1 . 1
27  Both > PQL or MDA? MNo-Stop (acceptable) Yes (continue) Ne-Stop {acceptable) Yes (continue) - Yes {continue) Yes {continue) Yés (continue)
28| Duplicate Analysis Both > 5xTDL? - Yes (calc RPD) . Yes (calc RPD) Yes {calc RPD) No-Stop {accepiable) Yo (cale RPD)
29 - RPD , _ ‘ 13% . 21% 13% - : . 7%
30 Both » PQL? No-Stop (accepiable) Yes (continue) . Yes {(continue) Yes (continue) _Yes (continue) Yes (coniinue) Yes (continue)
Split Analysis Both > 5xTDL? . : " Yes (calc RPD} Ne-Stop {acceptable) Yes (calc RPD) Yeos {calec RPD) No-Stop (acceptable) Yes {(calc RPD)
32 - RPD _67% N A 23% ' 67% : ' . 66%
33
34
35 618-2 Deep Zone Sample Results (cont ¥ - . ‘
36 Sampling Arsenic Barium Cadmium - Chromium Lead Selenium - : Tin -~ Uranjum
37| . Area Sample Number malkg: Qi PQL mg/kg | Q PGL. mgkg (@l POL mglkg | Qi  PQL mykg 1Q]__PQL - | mgkyg [Ql POL - mghkg | Q}  PQL mgtkg | Q PaL
38 A2 J13Dd0 1.4E+00 | U 1.1E+00 | 6.85E401 - BE:02 9E-02 jU| 9E-02 | 25E+00 2.0E-01 { 2.7E+Q0 3EE-01 | 7.8E-01 TU| 7.6E01 | 256400 | | 1.0E+00 | 3.57E+0 7.2E-02_
39| Duplicate of J13DJ0 | J18DJ1 1.4E+00 | U | 1.1E+00 | 7.87E+01.] | 6E-02 eE-02 |U[ 9E-02 | 44E+00| [ 21E+00 | 8.2E+00 3.5E-01 | 7.6E-01 |U| 7.6E-01_[ 2.9E+00 1.0E+00 |.3.70E+01 7.2E-02
40| . Split of J13DJ0O J13DK3 " 1.8E+00 2.8E-01 | 1.85E+02 51E-01 14E-01 U] 1.4E-01 | 54E+00 3.6E-01 | 8.5E+00 1.5E-01 | 3.9E-01 - 1.8E—01 . 8.7E+00 2.9E+00 | 8.98E+01 | | 2.04E-02
42 Sample Analysis: - ] .
431, TDL 10 20 - 0.5 1 10 .10 10‘ . 1 _
44 Both = PQOL. or MDA? No-Stop (accepiable) Yes (continue) No (acceptable) Yes {continug) Yes {continue) No-Stop {acceptable) Yes {continue} Yes (continue) -
45| Duplicate Analysis Both > 5xXTDL? I " No-Stop (acceptable) No-Stap {acceptable) No-Stop {acceptable) No-Stop (acceptable) Yes (czjf RPD)
48 - RPD . L . ) ‘ . 2
47 Both > POL? No-Stop (acceptable) Yes (continue) No-Stop (acceptable) Yes {continue) Yes {continue) No-Stop (acceptable) Yes {continue) Yes (continue)
48 Split Analysis Both > 5XTDL? - _No-Stop (acceptable) o No-Siop {accepiable) No-Stop (aceeptable) No-Stop (acceptable) Yes ((;asl; RPD)
49 RPD : : 2

50 Nate: The significance of the RPD values, including values greater than 30%, is addressed in the data quallty assesement 'section of the CVP.
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CVP-2006-00010

Rev. O
Washington Closure Hanford CALCULATION SHEET
Originator K. A. Anseltn [ (£t &/~ Date 11/20/06 Cate. No. 0600X-CA-V0060 - ] Rev. No. 1
Project 300 Area Field Remediation Job No. 14655 Checked W.5. Thompson 974 ) Datem&

Subject Cleanup Verification 95% UCL Calculatzons for 618-2 Shallow Zone.’Deep ZonelOverburden

'Sheet No. _20of21 of 21
and 618- 2, 618-3, 61 8-8 Staging Pile and Decon Pad Footprint '

Split-Duplicate Analysis

1 618-2 Overburden Sampie, Results

-

20 Sarpling Americium-241 Ceslum-137 -Cobalt-60 -Europium-152 Europium-154 Europium-155 Nickel-63 _ Tritium

3 Ares _Sample Number pCi/g {Q] MDA | pCilg [O] MDA | pClg |Q] MDA | pCilg (Q] MDA | pCilg |Q] MDA | pClig Q] MDA pCilg [Q[ MDA- | pCilg Q) MDA

4] - A2 J13DHOD 2.0E-02 |U[ 65602 | 42E-02 U | 42E02 | a8E-02 {U| 38E02 | 9.3E-02 [U] 93802 | 1.26-01 U] 12E-07 | 84E-02 [U sae.02 17, 17E-01 | U | 3.7E+00 3.49E-01 U. 2.6E+00

5] Duplicate of J13DHOQ J13DH1 -5,08-03 | U| 7.0B-02 | 4.8E-02 4.8E-02 | 4.9E-02 | U] 49E-02 | 1.2E-01 | U| 1.2E-01 16E-01 |U} 1.8E-01 | 1.1E-01 |U| 1.1E-01 [-1.15E+00] U} 4.0E+DO | 5.62E-01 | U| 2.6E+00

6| Splitof J13DHO J13DH4 2.97E-02. 2.03E-02 | 1.55E-02 | 1.50E-02 | 1.08E-03 | U] 1.65E-02 | -4.92E-02| U | 3.28E-02.| 2.36E-02 | J| 5.37E-02 | 1.92E-02 | U 4.05E-02 1.82E+00 U | 5.96E+00 3.38E—02_ U| 4.15E-02.

7 : R ) . !

8 Sample Analysis: _ : :

g TDL . . 1 . 0.1 0.05 o 1. __0a 0.1 . 30 . 400_ _
101 Both > PQOL or MDA? No-Stop (acceptable): No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) |, No-Stop (acceptabla) No-Stop (acceptable)
11| Duplicate Analysis Both = 5XTDL? ‘ , : - ' ‘

12 - : APD . L _ B o ' s i — -
13 Both > PQL? . . No-Stop {aceeptable) |  No-Stop (acceptable) No-Stop (acceptable) “No-Stop (acceptable) No-Stop (accepiable) No-Stop {acceptable). No-Stop (acceptable) No-Stop (aceepiable)
14 Split Analysis Both > BxTDL? ' i - i ' , ] _ - .
18] ' RPD
16 T
17
18 618-2 Overburden Sample Resulis (cont.): ) _ . . ; : .
19 Sampling Plutonium-238 ‘Plutonium-238/240 "~ Plutonium-241 _ Strontium-90 - Urarium-~233/234 Uranium-235' . Uranium-z:_aa
20| Area Sample Number pCifg |G| MDA | pCilg [ Q] MDA pCiiy [Q] MDA | pCilg |O| MDA pCilg | Q[ MDA pCilg (O MDA pCiflg Q! MDA
21 A2 - J13DHo | 1.28E:01 | U} 4.8E-01 01Ul 4.8E-01 |4.63E+00 | U} 2.4E4+01 | -1.2E-02 | U| 2.5E-01 | 6.44E-01 21E:01 | 9.76-02 |U| 2.5E-01 | 5.10E-01 21601
22| Duplicate of J13DHO J18DH1 0 | Ui 50E-01 | 1.97E-01 | U | 50E-01 |4.82E+00 | U] 2.8E+01 | -9.7E-02 | U| 2.5E-01 | 5.37E-01 2.1E-01 0 juUl 25801 | 5.91E-01 21E-01
23] . Split of J13DHO J13DH4 0 U 1,79E-02 | -1.32E-03| U | 3.16E-02 | 3.28E-01 | U| 1.50E+00} 8.98E-02 | U] 1.20E-01 | 1.02E+00 3.74E-02 2.97E-Q2 2.43|E-02 7.67E-01 _ 2.438-02 _
24 . : - : : ! -
25 Sample Analysis: : ' .
26 o TDL . 1 1 : 16 . g . 1 1 ‘ 1 i
27 o Both > PQL. or MDA? | No-Stop (acceptable) No-Stop (acceptable) L_ Ne-Stop (acceptable) No-Stop (acceptable) ~_Yes (continue) No-Stop (accsptable) Yes {continue)
28{ Duplicate Analysis Both > 5xTDL? ‘ T No-Stop (acceptable} " No-Stop (acceptable)
29 - RPD. — — _ : . : . - : - .
30 ' _ Both > PAL? - No-8top (acceptable) No-Stop {acceptable) . | No-Stop (acceptable) No-Stop (acceptable) "~ Yes (continue) No-Stop (acceptable) - Yes (continue)
Split Analysis Both » 5XTDL? : No-Stop (acceptabls) . : No-Stop (accept_abie)
32 RPD S
33 ’
84 ‘ :
35 618-2 Overburden Sample Results (cont.): : L U : _
36 Sampling o Arsenic Barium Cadmium’ Chromium Lead Selenium ; : Tin : Uranium
a7 Area Sample Number mgkg | Q PQL mgkyg | G| PQL mg/kg [Q| PGL | mgkdg |Q PQL mglkg @] PAL meg/kg. | Q POL mglkg | Q PQL mgtkg | Q PQL
38 . Az - - J13DHO 1.5E+00 . - 1,1E+00 | 8.22E+01 - BE-02 SE-02 |Ui 9E-02 5.8E+00 | | 2.0E-91 | 3.5E+00 3.5E-01 | 7.8E-01 ;U| 7.6&-01 1.0E+00 { U | 1.0E+00 | 9.72E-01 7E-03
38] Duplicate of J13DHO J13DHH 1.2E+00 1 AE+0Q | 6.35E+01 - BE-02 J9E-02 . |U| 9E-D2 | 6.6E+00 2.0E-01 | 4.3E400 | 3.6E-01 | 7.5E-01 |U| 7.5E-01 2.2_E+‘OO 1.0E400 | 8.91E-01 - 7E-03
40  ‘Split of J13DHO J13DH4 2.0E+00 "2.8E-01 | 8.41E+01 5.0E-01 14E-01 |U! 14E-01 F 7.0E+00 3.6E-01 | 3.2E+00 1.5E-01 | 5.5E-0% 1.7E-01. | 2.8E+00 | U 2.8E+00 | 2.69E+00 2,10E-02
44 : : _
42 Sample Analysis:. . e . e
43f TDL _ 10 . 20 . [ i _ 10 .10 ‘ 10 1
44 : Both > PQL or MDA? Yes (gontinue) Yes (continue) No-Stop {acceptable) Yes (continue) Yes {coniinhue) No-Stop (acceptable) | No-Stop-{acceptable) . Yes (continue)
45] Duplicate Analysis Both > 5XTDL? No-Stop {acceptable) | No-Siop (acceptable) Yes {(caic RPD) No-Stop {acceptable) . . ' ' No-Stop (acceptabie)
46 RPD o . ) L 22% T : . .
47 Both > POL? Yes (continue) Yes {continue) No-5iop {accepiabls) Yes {continug) Yes {continug) No-Siop (acceptabie) No-Stop (acceptable) Yes (continue)
48 Split Analysis Both > 5xTDL? No-Stop (acceplable). No-Stop (acceptable) Yos (calc RPD) No-Stap (accepiable) . : - MNo-Stop (acceptable)
49 RPD - 28% - . :

50 Note: The sugmﬂcance of the RPD values, Including values greater than 309%, is addressed in the data quality assessment seetlon of the CVP,
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CVP-2006-00010

: Rev. 0
Washington Closure Hapford CAL.CULATION SHEET _
Originator K. A. Anselm ‘IWL’ Date 11/16/08 : "Calc. No. 0600X-CA-VO060 | Rev.No. - 1
Project 300 Area Field Remediation " Job No. 14655 Checked J. M. Capron ¢a &7 ! Date._11/16/08 -
Subject Cleanup Verlfication 95% UGL Galeulations for 618-2 Shallow Zone/Desp Zone/Overburden, 4 : Sheet No._ 21 of 21
and 618-2, 618 3, 618 8 Staglnq Pile and Decon Pad Footprmt '
Split-Duplicate Analysis
1 618-2, 618-3, and 618-8 Staging Plle[Decon Pad Sample Resuilts: . e . L ] _ : " i -
-2 Sampling Americium-241 ._Cesiym-137 Cobalt-60 - Europium-152 Europium-154: . - Europium-155 Nickel-63 Tritium
3 Areg - Sampie Number | pCifg |G| MDA pCifg, |G| MDA | pCig_| Q] MDA pCilg . 1Q] MDA pGifg |G| MDA pCifg [Qf MDA | pCig (Ql° MDA pCilg 1 Q| MDA
4 A2 J13D74 -15E-08 | U| 6.5E-02 | 3.1E-02 | U| 81E02 | 27E-02 | U | 2.7E-02 | 7.76-02.| U| 7.7E-02 | 8.2E02 |U| 8.2E-02 | 6.6E-02 |U!| 6.6E-02 | 5.08E-01 | U| 3.7E+00 | 1.18E+00| U} | 2.4E+00.
5| Duplicate of J13D74 J13D59 22E-02 [U| 6.9E-02 | 4.6E-02 |U| 4.6E-02 | 42E-02 | U | 42E02 | 1.1E01 |U| 1.1E-07 | 1.5E-01 (U] 1.5E-01 | 9.9E-02 (U] 9.9E-02 [2.15E-01 | U [ 44E+00 | 1.11E+00| UJ| 2.3E+00 |
6| _ Splitof J13D74 - J13D76 6.77E-03 | U | 4.08E-02 |-2.16E-03| U | 1.45E-02 |-7.60E-05| U | 1.68E-02 | -5.13E-08| U| 8.24E-02 | 1.16E-02 | U| 5.11E-02 { 4.61E-02 | U 4.64E-02 |4.56E+00| U | 6.14E+001-7.58E-04| U | 3.67E-02
8 Sample Analysis: . : . ‘
8 ' ToL § . 1 . .01 _ Q.05 0.1 _ 04 0.3 B0, 400
' .Both > PQL or MDA? | - No-Stop {acceptable) | No-Stop (acceptable) No-Stop (acceptabie) No-Stop (acceptabls) | ~ No-Stop {acceptable No-Stop (acceptable) ‘| No-Stop (acceptable) | MNo-Stop (acceptable)
11| Duplicate Analysis. Both > 6xTDL? . . ‘ - o ~ o
127 RPD L T , - _ : +— : \ : : ‘ . _
13 Both> PQL? |~ No-Stop (acceptable) |. No-Stop (acceptable) | No-Stop (acceptable) | No-Stop (acceptable) | .No-Stop (acceptable) | No-Stop (acceptable) | MNo-Stop {acceptable) | No-Stop (acceptable)
14 Split Analysis Both > 5XTDL? . ‘ . . : ' : _ I .
15 RPD
16
17
18 61 8-2 618-3, and 618-8 Siagjp_g PllelDecon Pad Sample Results (cont.): _ : : ‘ _ _‘
19 " Sampling Plutonium-238 Plutonium-239/240 Plutonium-241 Strontium-90 Uranium-233/234 Uranium-235 _Uranjum-238
20 Area Sample Number | pGifgy [Ql MDA | pCiflg JQ[ MDA | pCilg | Q] MDA | pClg |Q] MDA | pCig [Q] MDA | pCig Q] MDA | pCig |Q] : MDA
21 . AZ - J13D74 -8.2E-02 |U| 4.7E-01 0 U| 4.76-01 {7.426+00| U | 2.7E+01 | -2.36-02 | U| 2.1E-01 | 7.45E-01 | ° | 1.0E-01 0 U| 2.3E-01 | 8.456E-01 ' 1.2E-01
22| Buplicate of J13D74 - 413059 0 |U| 48E01 0 U| 48E-01 |-444E+00] U | 2.4E+01 |-1.05E-01| U| 2.7E-01 | 8,59E-01 2.2E-01 | 35602 {U] 2.7E-01 |6.30E-01| j 2.2E-01
23]  Split of J13D74 J13D78 0 U| 6.46E-02)3.81E-02| U| 1.35E-01 | -4.79E-01| U {65.256E400] 1.35E-02 [ U} 1.12E-01 | 1.72E+00 2.95E-02 | 7.87E-02 3.65E-02 | 1.75E+00 | 3.65E-02
24 ' : : i
25 Sample Analysis: . B
26| . TOL 1 . 1 . 15 1 1 1 1
27 _ Both > PQL or MDA? | No-Siop (acceptable) .| No-Stop (acceptable) No-Stop {acceptable) No-Stop {acceptable) Yeos {continue) No-Stop (acceptable) Yes (continue}
28| Duplicaie Analysis Both > 5xTDL? R ' - : ' b - No-Stop (acceptable) T No-Stop {acceptable)
g - ' RPD — : : _ . B . - ' . : '
30 : Both > PQL? No-Stop (acceptable) No-Stop (acceptable) | No-Stop {(acceptable) §  No-Stop (acceptable) - Yes {continue) | No-Siop {accepiable) Yes (continue)
31 Split Analysis . Both > 5xTDL? . . . . No-Stop {acceptable) : No-Stop (acteptabile)
32| _ RPD . : ‘
33
34 i -
35 618-2, 61 8-3 and 618-8 Stagjng Pile/Decon Pad Sampie Results (cont.): : . . | .
-36 Samplmg Arsenic . Barium Cadmium Chromium Lead . Selenlum Silver - —__Tin Uranium
37 Area Sample Number mao/kg (@] POL molkg (@] POL mg/k Q} PaL mg/kg 1Q] PGL mo/kg |G PQL ma/ky |Q)  POL matkg |Q] PQL_ | mg/kg 1 Q) PQL_| molkg &) PQL
38¢ .- A2 J13D74 2.9E+00-{ U | 2.9E4+00 15.75E+01] U [5.75E+01] 1.4E+00- | U | 1.4E+00 | 5.4E+00 2.9E+00 | S.0E+00 |- 8.6E-01 | 1.4E+00 | U] 1.4E+00 | 2.89E+00 |U| 2.9E+00 | 2.88E+01) U _ 2.88E+01 1.27E+00_ + 1.08-02
39} Duplicaie of J13D74 J13D59 "3.0E+00 | | 2.0E+00 |5.74E+01]| U] 5.74E+01] 1.4E+00.]-U | 1.4E+00 } 6.8E+00 2.9E+00 |-3.5E+00 B.BE-01 | 1AE+00 | U] 1.4E+00.] 2.9E+00 [ U] 2.0E+00 | 2.87E+01| U 12.87E+01] 1.12E400! | 1.0E-02
40| _ Split of J13D74 J13D76 _4.6E+00 2.8E-01 |7.27E+01 51E-01 | 14601 | U | 1.45-01 | 9.4E+00| | 8.6E-01 | 3.0E+00 | | 1.5E-01 | 9.5E-01 1.7E01 | 20801 U] 2.0E-01 | 2.8E+00 | U [ 2.8E+00 | 1.86E+00] |2.04E-02
49 . _ : _ : : = - —
42 Sample Analysis: N .
43 TDL 10 20 " 05 1 10 10 0.2 10 1
44 Duplicate Analvsis Both > PQL or MDA? | No-Siop (acceptahle) No-Stop (acceptable) No-Stop (accepiable) Yes (continue) " Yes {continue) MNo-Stop (scceptable) No-Stop {accepiable) No-Stop {acceptable) . Yes {continue)
45 P ¥ Both > 5xTDL? - ' Yes (calc RPD}Y . | No-Stop (acceptable) | - _ : ‘ . , No-Stap {acceptable)
46 RPD - - , _ 23% ' . : I
471 . Both = PQL? No-Siop (acceptable) . | - No-Stop {accepiable No-Stop (acceptable) Yes (continue} Yes {continue) No-Stop (acceptable) No-Stop {adceptable) Ne-Stop (acceptable) Yes {continue)
48[  Split Analysis Boih > 5XTDL? - ' Yes {calc RPD) No-Stop {acceptable) [ No-Stop (acceptable) |
49 APD 54%

50 Note: The slgmﬂcame of the RPD values, mctudlng values greater than 30%, s addréssed In the data quality assessment section of the CVP
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CVP-2006-00010
Rev. 0

CALCULATION COVER SHEET -

Project Title: §18-2 Burial Ground Sample Design Job No. 14655 .
Area 300 Arez

Discipline Egvironmental Engineering *Calec. No. 0300X-CA-VOGTT

Subject i 618-2 Shallow, Deep Zoxe, Overburden/Stockpile Area Sampling Plan

Computer Program  Excel Program No.  Excel 2003

The attached calculations have been generated to document compliance with established cleanuﬁ] levels. These

caleulations should be used in conjuction with other relevent decuments in the adminisirative record.

Committed Calculation - Preliminary - Superseded E Voided D

Rev. | Skeet Numbers | Originator Checker Reviewsr Approval Date

Cover =1 Sht }[C/ M;g %KM/[V" b

Calc=2 Shis G. Cruz ¢ C‘A/.Bentz R.B. Kerkow N T Hagss | b il@j 12
3

o
Attackl = 1Skt | 00/ o 5/99 /106 %ﬁ%‘% s feb

Attach2 = 1 Sht |
Atiach3 = 4 Shts 7
Total = & Shts

. : SUMMARY OF REVISIONS

WCH-DE-018 (9/01/2006) ] *Obtain Cale. No. from R&DC and Form from Intranet
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Washington Closure Hanford CALCULATICN SHEET

CVP-2006-00010
Rev. 0

Originator G. €ruz Date  10/31/2008 Calc. No. D300X-CA-V0077  Rev.No. 0
Project  618-2 Burial Ground Sample Design Job No. 14655 Checked Date zbzz
Subject  §18-2 Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan Sheet Ne.lef2 =~
1[Problem: Calcuitate and display required sampling nodes in concurrence with 300 Area
2 SAP DOE/RL-2001-48 Rev. 1 for verification and cdosure.
3 i | i
4] {Per Table 3-3 of DOE/RL-2001-43, the deep zone decision unit size is fess than 100,000 #2 and is therefore
5 divided info 4 decisicn subunits of approximate equal area for the placement of the sampling grid and the
5 selection of the four discrete random samples. The four discrete samples are then composited info a single
7 verification scil sample, This process would unacceptably result in a composite scil sample consisting of
8| individual discrete samples from more than a single trench. Because each of ihe three 618-2 trenches received
o unique wastes, it was decided with acceptance from the EPA, that the subunits should not composite soil
10 samples across more than a single trench. In so doing, the grid spacing for sampling Iz different for each of the
11 frenches to accommeodzte maintaining a subunit within the boundaries of the appropriate trench.}
12] | [
13(Given: -SAF {DOE/RL-2001-48 Rev. 1} requirements { |
14 -Shallow Sampling Area (Surface area of each zone determined from CAD program,
15 Attachment 3, Sht 1of4, CAD file 3X:081706A, 618-2 Burial Ground Shallow Zone Sampling Plan)
18| [ [ ]
17| -Deep Zone Sampling Area {Surface area of each zone determined frotn GAD program,
i8 Adtachment 3, Sht 2af4, CAD file 3X:081706B, 618-2 Burial Ground Daep Zone Sampling Plan)
9 :
20 -Overburden Sampling Area (Surface area of each zone determined from CAD program,
2% Attachment 3, Sht 3of4, CAD file 3X:0817086C, 618-2 Burial Ground Overburden Sampling Plan
22 l ]
23] ~Stockpile Sampling Area (Surface area of each zone determined from CAD program,
24 Attachment 3, Sht 40f4, CAD file 3X:081706D, 618-2 Burial Ground Stockpile Area Sampling Plan)
25 i ]
26|SAP Requiremenis: |
27] -Develop a 16 node sampling grid for the sampling area

28{Shallow Zone

-Use table 3-2 of the SAP 1o determine which four of the sixieen nodes will be sampled

io collect clean up verfication samples

-Develop 5 16 nede sampling grid for the sampling area

s2§0verburden:

-Use fable 3-2 of the EAP o determine which four of the sixteen nodes wii be sampled

33

i collect clean up verification samples

39

35|

-Develop a 16 nede sampling grid for the sampling area

3sjDeep Zone:

-Use fable 3-2 of the SAP o detenmine which four of the sixteen nodes will be sampled

37

fn collect clean up verification samples

35

39} Betennination of Shallow Zone Sampling Grid:

40

41{Shaliow Zone

]
Sampling Grid Area determined from Table 3-2, SAP

42 Attachment 2, Number of Decision Subunifs Based on Area {Converied fo Sq Meters)

3 :

safTotal Arez: 302577 |m*
45{Area of Declsion Subunits {total area 1 subunit) 3025.77|m?
8 ] ! ]

“47{Decision Subunit divided into 4 Sampling Areas: varies  |m?
48 :

s91Sampling Areas divided info a 16 node grid (node numbers 1-16): vaties  |m®
50 [ |

s1iNades o be Sampled (as determined from Atiachment 1, Table A-1, Sample Grid Point Lookup Table)
52 See Atachment 3, Shi Tof4, 618-2 Burial Ground Shallow Zone Sampling Plan,

53 for Sample Logation Table

54 [ [

55 I |
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CVP-2008-00010
Rev. G

Washingfon Closure Hanford CALCULATION SHEET

Criginator . Cruz Date 10/31/20C5 Calc. No. 0300X-CA-V0077 Rev.No. 0

Praject  £18-2 Burial Ground Sample Design Joby No. 14655 Checked &fé Date /ngfzﬁfé

Subject  618-2 Shallow, Deep Zone, Overburden/Stockplle Area Sampling Plan  Shest No. 2of2
i [ [

Determinatien of Deep Zane Sampling Grid:
|

Deep Zone Sampling Grid Area determined from Table 3-2, SAP

Altachment 2, Number of Decision Subunits Basad on Area (Converted to 8q Meters)

Total Area: 1176,66|m”

Area of Decision Subunits (intal zrea 1 subunit) 1176.66[m"

Decision Subunits divided into 4 Sampling Areas: varies  |m”

Sampling Areas divided inia a 16 node grid {(node numbers 1-16): varies m

Nodes {o be Sampled {as delermined from Attachment 1, Tabie A-1, Sample Grid Point Lookup Table)

See Attachiment 3, Sht 204, 618-2 Burial Ground Deep Zone Sampiing Plan,

for Sample Location Table |

Detarnination of Overburden Sampling Grid:

|
Cverburden Sampling Grid Area determined from Table 3-2, SAP

Attachment 2, Number of Decision Subunits Based on Area {Converled fo Sg Metets)

Total Aree: 188327 |m°
Area of Decision Subunits {totaf area 1 subunit) 188327 |m®
Degision Subunits divi_de1|j intc 4 Sampling Areas: 470,81 ‘r.na
Sarmpling Areas divided into a 16 node grid {rode numbers 1-16): 28 42|m*

Nodes o be Sampled (s determined from Atiachment 1, Tabie A-1, Sample Grid Point Lookup Table)

See Attachment 3, Sht 3074, 818-2 Burial Ground Overburden Sampling Plan,

for Sample Locaton Table |

Detarmination of Stockplle Area Sampling Grid;

T [ I
Stockpile Area Sampling Grid Area determined from Table 3-2, SAP

Attachment 2, Number of Decision Subuniis Based on Area {Converted fo Sgq Meters)

Total Area: 20709.59|m”

Area of Decision Subunifs (ictal area 4 subunits) 5177.400m?

Degislon Subunits divided into 4 Sampling Areas: 129435}
| Sampling Areas dividec‘l into & 16 node grid {node numbers 1-16); 80.80{m"

Nodes %o be Sampled (as determined from Attachment 1, Tahle A-1, Sample Grid Point Lookup Tabie}

[See Atiachment 3, Sht 40f4, 518-2 Burlzl Ground Stockpile Area Sampling Pian,
[ [ !

[for Sample Location Table
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Rev. 0
Washington Closure Hanford
QOriginator . Cruz Date 1043172006 Calc. No. 0300X-CA-V0077__ Rev. No.0 . £
Project 518-2 Burial Ground Sample Design Job No. 14655  Checked mé Date /&{3 zoé
Subject §18-2-Shallow, Deep Zone, Overburden/Stockpile Area Sampling Plan Sheet No1of1 .
1 ATTACHMENT 1
2
s Sample Grid Point Lookup Table.
4
B
Defautt Plan Sampling pli Sampli 19 Sampling Sampling Sampling Sampling Sampling
B Arga Areaz Aread Area 4 Area 5 Arsa§ Area 7 Area 8 Area s Area it
71 Veirification 3 [3 1 4 5 1 3 3 4 16
8 Verification 4 7 11 3 15 18 8 13 10 10
st Verfication 16 3 2 7 7 10 11 4 3 14
19 Verification 10 5 4 12 1 13 4 3 16 4
11} Not Sampiing 2 14 5 g 13 12 3 Z 14 a
12} Not Sampling 13 10 9 13 2 16 1 12 ‘5 3
43§ Not Samphing - B 1 10 3 14 4 18 5 8 [
14} Not Samplng 1 g 13 1 10 5 12 1 1 18
150 Not Sampling 9 12 7 5 & 2 B T 15 g
16§ Nof Sampling 15 16 15 4 16 6 2 15 i 1
17{  Nof Sampling 8 13 a 10 12 11 13 14 2 12
188 Not Sampling 5 2 3 1% . 4 3 2 10 7 11
191 Not Sampling 7 b3 14 15 11 14 14 5] 13 2
20§ * Not Sampling 1 4 6 2 9 7 7 11 9 7
21§ Not Sampling 12 ] 16 16 3 8 15 g [i] 13
228 Not Sampling 14 5 12 6 a 2] 10 1B 12 &
251** Note: Grid nodes for each sampling area in each waste site should be numbered consistently, &.g., begin numbering
o4{the nodes in the northwesternmost node. Then number consecutively Jeit fo right.
25
26
27
28
29
30
31
32
33
34
35
36
27
35
33
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Washingfon Cfasz.rr Hapford
£

Originator G. Cruz Date 10/31/2006 Calc. No. 0300X-CA-V0077 Rev. Neo. 0 -

Projeci 6182 Burial Ground Sample Design Job No. 14655 Checked ({%  Date jaZg/Z,}@a

Subject  §18-2 Shallow, Deep Zone, Overhurden/Siockpile Area Sampling Plan  Sheet NMo. oft

1 ATTACHMENT 2

Z

s Number of Decision Subunits Based on Area.

4

5

-]

7

a Site Verification Sampling Frequencies Based on Area.

g

. . o cr b Decision ¢ | Diserete | Composite
::’ PDecision Unit® ‘Waste Site Size Subunits Blocks Samples San'!: ples
12 Shallow zone — Smali: < 160,000 & i 4 16 4
- Cio 15 Medium: >~100,000 £ < 400,000 & 4 16 64 6
“ . Yagge: >400,000 i 3 32 128 32
15 ' Deep Zone - Srnall: < 100,000 & 1 4 15 4
15 >15 f& Medium: >100,000 f° < 400,000 4 16 64 16
o . Targe: >400,000 2 3 32 128 32
18 Overbwren/layback | Small: < 160,000 £ 1 4 16 4
stockpiles Medicoe_>100,000 F2 < 400,000 & 3 16 64 16
18 ) Targe: 400,000 i B V) 128 32
= Swging pilc areas | Small: < 100,000 i 1 4 16 7
21 (residuai soil} Meodium: >100,000 fo < 400,000 & 4 16 4 16
ig i Targe: >400,000 8 32 128 32
24 * The shallow zone, decp zone, overburden stockpile, and staging pile areas each represent single decision units. The fotal number of decision
25 umits will vary because indévidaal waste sites may not have a deep zone, overburden stockpile, end/or staging pile areas,
" Area of exposed surfice afier sxcavation or area of stockpile bass (as applicable)

26 ¢ Decision subunits are divided into four blocks 1o ersure that random sampling locations arenot bunched togetier in one area
27
28
29
30
31
2z
33
34
as
35
37
ag
39
49
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3X:081706A.dwg

N 1168350 -

- £ 594050

"NOTES

SAMPLING AREA,

OF EACH NODE.

‘SHALLOW ZONE NGDE AREAS VARY FOR EACH
| SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

. THE SHALLOW ZONE CONSISTS OF SAMPL!NG AREAS A1, A2, A3

AND A4 WITHIN DECISION SUBUNIT 1. .

LEGEND

VERIFICATION SAMPUING NODE

“SAMPLE LOCATION TABLE

b o, 8

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE | NORTHING | EASTING
1 . At S-A1~3 11636344 | 594005.68
- - S—Al-4 11636463 | 59401442
S—Al-10 116367.76 | 893999.37
. $—=A1-16 116359.68 | 59405723 1
A2 S—AZ-3 116351.30 | . 594003.51
S-A2—G 11535295 | 594036.61
S~AZ-7 11835402 | 594053.99
§-AZ-15 116348.97 | 594048936
A3 S-A3-1_ | 118333.50 | 693993.39
S—A3-2 116333.85 | 59400048
S—A3—4 116332,37 | 584018.14 |
§—A3-11 11632570 | 564008.86
A S—Ad-3 116314,07_|_564014.78
S—i—4 116314.18 | 59402444
S—A4—-7 11631384 | 58405374
S-m-1z | 116310,30 | 59d024.62
|
Attavhment, S S Sheet Mo,
Orignator_ (12 (L Uderr Daie
By : Pate

O CR-VIEEY " Rev. Mo

" ATTACHMENT 3

N\
7 707 7 //
R ) 4aS
. 16
e * e
z B Y W ; DN
. ‘5///5 i : k \)
.8 .10 /jﬂ.?/ > 13 14 .1_5
-\ ) /_/#/ /’/5 ) 4
1 | o | 16
N . , ‘ - ) . -
N &
0l %5 _ :f// 4 > _,/ |
_ 1 /:; ' 13 14 T
SCALE 1:400 ot MoHAD, GPERAIONS OFLce
4 0 4 2 16 meters .RlVIER CORRIDQR CLOSURE (?ONTRACT

" 300 AREA

618—2 BURIAL GROUND
SHALLOW ZONE SAMPLING PLAN
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N 116380

"E 594080

13

14

lag

5
11 %2.’ 13
72 ’/jﬁ :
SCALE 1: 400
: ——
0 4 .8 16 meters

NOTES

. DEEP ZONE NODﬁ ARECAS VARY FOR EACH

SAMPLING AREA.

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

OF EACH NODE.

. THE DEEP ZONE CONSISTS QF SAMF‘LING AREAS A1, AZ,. A3

AND” A4 WITHIN DELISION SUBUNIT 1.

LEGEND

VERIFICATION SAMPLING NODE

.. SAMPLE LOCATION TABLE

DECISION SUBUNIT éAMPLING AREA | SAMPLE NODF | NORTHING | EASTING -

1 At D-A1—3 _ | 116358.98 i 594030.22

D—-A1—4 116359.00 | 594034,41

O~-A1~10 116356.54 [ 594021 .47

0—A1—~16. 116356.39 | - 584061.05

A2 D—AZ-5 " | 116442,68 | 984014.15
) D—AZ—5 116342.98 | 584024.12
D—A2—} 11634342 | 594027.20

- D-AZ—15 116336.73 | 584027.40 .
A3 . [ b-A3—1 116343.23 | 59403287
O--A3—2 116343,18 1 594035,65
‘O-A3—4 118343.08 | 594041.18
B-A3~11 116336.86 | 594038.81
A D-—-Ad4-3 116322.13 | 594024.26
[ 116322.25 | 594030.14
O-Ad—7 116322,57 | 884046.82

D—A4—12 116317.76 | 894028.22

" Atmchaend, Z = Sheat Mo, 2_ ch[

Oiginaior 51. Q&U,:l,/ — Date

fthy . Date JO
Cale. No. D30 Rev. Na. !&'

N : ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIER CORRIDOR CLOSURE CONTRACT

300 AREA
-818—2 BURIAL GROUND
DEEP ZONE SAMPLING PLAN

CVP-2006-00010
Rev. 0
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SCALE 1:500

0

5 10

———]

20 . meters .

E 594050

NOTES

. OVERBURDEN NOUE AREAS ARE APPROXIMATELY 28.42

SQUARE METERS. |

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
_ OF EACH NODE. ! '

. THE OVERBURDEN| CONSISTS OF SAMPLING AREAS Al, A2, A3

AND A4 WITHIN DIECISION SUBUNIT 1.

LEGEND

% /// VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA |SAMPLE NODE NORTHING | EASTING

i

Al L O-A1=3 11641452 | 59394933

0-Al-4 116408.92 593949,41

0-A1-10 116419.44 | 583962.48

0—-A1~1B 116408.67. | 593968.37

v G-pZ=3 11640709 | 593973,55

Q—AZ—6" 116409.29 | 59397837

O—AZ=T7A - 11641251 -| 593983.95 |-

-0-AZ-78 116422,22 | 584013.47

0-A2-15 116406.70 | 594017.57

3 Qi1 116417,71 | 594024.9%

0-AJ~-2- §16411.48 | 504023.94

Q-AJ-4 116369,34 | 504021,82

0—AS—-4q 118400.64 | 594032.20

| a4 Q=pd—3 118384.24 504042.08

O—At—4 116380.83 | 594040.52
O—A4-7 11B391.68 584048.47

O—Ad—12 11632413 593358.51

Shost Mo <> of Lf
Dasz {9 [] 4
Diate 9

3500 B : _ Rev. Ne.

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIFR CORRIDOR CLOSURE CONTRACT

. 300 AREA
. '618—2 BURIAL GROUND .
OVERBURDEN SAMPLING PLAN
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618-2 Burial Ground Cleanup Verification Model
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1RESRAD, Version 6.30 T« Limit = 0.5 year 11/01/2006
Summary : 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation

File : 618-2 Shallow Zone.RAD
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T« Limit = 0.5 year

518-2 shallow Zone.RAD

Dose Conversion Factor {and Related) Parameter Summary
File: HEAST 2001 Morbidity

Dose conversion factors for inhalation, mrem/pCi:

Ag-227+D
An-241
Ce-137+D
Np-237+D
Pa-231
Ph-210+D
Pu-235%
Pu-240C
Ra-226+D
Ra-2284D
Th-228+D
Th-225%+D
Th-230
Th-222
U-233
U-234
U-235+D
U-236
U-238+4D

Dose conversion factors for ingestion, mrem/pCi:

AC-227+D
Am-241
Cs-137<D
Np~237+D
Pa-231
Pb-2104+D
Pu-239
Pu-240
Ra-226+D
Ra-228+D
Th-228+D
Th-229%+D
Th-230
Th-232
T-233
G-234
T-235+D
T~236
U-238+D

Food transfer factors:

Ac-227+D
AG-2274D
Ac-227+D

Am-241
Am-247
Am-247

.

’

’

pilant/scil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/ky)/(pCi/d)
milk/livestock-intake ratio, (pCi/mL)/{pci/d)

plant/scil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kag)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/qd)
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518-2 Shallow Zone Industrizl Scenario RESRAD Evaluation

Current
value

. 720E+00
.440E-01
.190E-05
.400E-01
.280E+00
.320E-02
.290E-01
.290E-01
.600E-03
.0B0E-03
.450E-01
. 1L6Q0E+GO
.260E~01
.640E+00C
.350E-01
.320E-01
.230E-01
,250E-01
.180E-01

.4BUE-02
.640E-03
.000E-05
L4408-03
.060E-02
L.270B-03
.540E-03
.540E-03
.3320E-03
.440E-03
.080E-04
.030E-03
.480E-04
.730E-G3
L 890KE-04
.830E-04
.670E-C4
.6S0E-04
-&630E-04

.500E-03
.000E-05
.000E-05

.000E-03
.000E-05
.00CE-06
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.7208+00
LA40E-01
.130E-05
L400E-01
.280E+00
.320E-02
.290E~01
.290E-01
.600E-03
.080E-03
.450E-01
.160E+00
.260E-01
.640E+00
.350E-01
J320E-01
.230E-D1
.250E-01
.180E-01

.4B0E-02
.640E-03
L000E-05
.440E-03
.060E-02
L270E-03
.540E-03
.540E-03
.330E-03
.440E-03
.080%-04
.030E-03
.480E-04
. T30E-03
.890E-04
.830E-04
.670E-04
690E-04
.690E-04

.500E-03
.0QCE-C5E
.000E-05

.000E-03
.000E-05
.000E-08&
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1RESRAD, Version
Summary.: 618-2

File

AADRAATR

: 618-2

C=-127+4D
Cs-137+D
Cs-137+4D

Np-237+4D
Np-237+D
Np-237+4D

Pa-~231
Pa-231
Pa-231

Fb-210+D
Ph-2104+D
Ph-210+D

Pu-239
Pu-239
Pu-239

Pu-240
Pu-240
Pu-240

Ra~226+D
Ra-226+D
Ra-226+4D

Ra-228+D
Ra-228+D
Ra-228+D

Th-228+D
Th-228+D
Th-228+D

Th-22%+0
Th-22%+D
Th-22%+D

Th-230
Th-230
Th-230

Th-232
Th-232
Th-232

6.30 T¢ Limit = 0.5 year

11/01/2006

07:36

Shallow Zone Industrial Scenario_RESRAD Evaluation
Shallow. Zone.RAD
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Dose Conversion Factor (and Related} Parameter Summary {continued)
File: HEAST 2001 Morbidity

Parametber
plant/soil concentration ratio, dimensicnless
besf/livestock-intake ratio, (pCi/kg)/{pCi/d)
milk/livestock-intake ratio, (pCi/L)/{pCi/d)

plant/scil concentration ratio, dimensicmnless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/{pCi/d)

plant/scil concentration ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

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

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

plant/scil concentration ratio, dimensicnless
beef/livestock-intake ratlo, (pCi/kg)/{pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/scil concentration ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/{(pCi/d)
milk/liveztock-intake ratio, (pCi/L)/(pCi/d)

plant/scll concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/fkgl/(pci/dg)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/scil concentration ratio, dimensicnless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/4)

plant/scil concentration ratio, dimensicnless
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)

plant/scil concentration ratio, dimensicnless

beef/livestock-intake ratio, (pCi/kg)/(pCi/4)
milk/livestock-intake ratio, (pCi/L}/(pCi/d)
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4.000E-02
3.000E-02
8.000E-03

2.000E-02
1.000E-03
5.000E-06

1.00C0E-02
5.000E-03
5.000E-06

1.000E-02
8.000E-04
3.000E-04

1.000E-03
1.000E-04
1.000E-08

1.000E-03
1.00CE-04
1.000E-06

4 .00Q0E-02
1.00CE-03
1.000E-03

4,.000E-02
1.000E-03
1.000E-03

1.000E-03
1.000E~-04
5.000E-06

1.000E-03
1.000E-04
5.000E-C6&

1.000E-03
1.000E-04
5.000E-06

1.00CE-03
1.000E~-04
5.000E-06

2.000E-02
1.000E-03
5.000E-06

1.000E-02
5.000E-03
5.C00E-06

1.000E-02
8.000E-04
3.C00E~04

1.000E-03
1.000F-04
1.000E-06

1.000E-03
1.000E-04
1.000E-08

4.000E-02
1.000E-03
1.000E-03

4 _00DE-02
1.000E-03
1.000E-03

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-04
5.000E-086

1.000E-03
1.000E-04 .
5.000E-C6

1.000E-03
1.000E-04
5.000E-0&

Paramater

A
RTF (
RTF {
RTF {

RTF (

RTF {
RTF (

RTF (
RTF (
RTF {

RTF (
RTF (
RTF (

RTF(
RTF {
RTF (

RTF(
RTF (
RTF(

RTF
RTF (
RTE(
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5,1)
6,2]
£,3)

7.1)

7.2}
7,3}

8,1}
8,2)
8,3)

9,1)
9,2)
9,3}

RTF (10,1}
RTF(10,2)
RTF (10, 3)

RTF(11,1)
RTF(11,2)
RIF(11,3)

RTF (12,1}
RTIF{12,2)
RTF (12, 3)

RTF{13,1}
RTF{13,2}
RTF{13,3)}

RTF(14,1)
RTF (14,2)
RTF (14,3)
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Summary : 618-2 Shallow Zone Industrial Scenaric RESRAD Evaluation
File : £18-2 Shallow Zone.RRAD

Dose Comversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

*  Current ? 3 Parametser
3 Value 3 Default 3
U-233 , plant/soil concentraticn ratic, dimensicnless : 2_500E-03 3 2.500B-03 ? RTF(i5,1
U-233 . beef/livestock-intake ratio, {(pCi/kg)/(pCi/d) 3 3.400E-04 ? 3.400B-04 * RTF (15,2
U-233 , milk/livestock-intake ratie, (pCi/L)/(pCi/d) 3 §.000E-04 ? £.000E-04 3 RTF(15,3)
E 2 3
U-234 , plant/goil concentration ratio, dimensionless 3 2.500E-03 3 2.G500E-03 3 RTF(16,1)
3 U-234 , beef/lives:tock-intake ratio, (pCi/kg)/(pCi/d) 3 3_400E-04 ®* 3.400E-04 * RTF(1§,2)}
1 U-234 , milk/livestock-intake ratio, (pCi/L}/ (pCi/d) 3 §.000E-04 ? 6,.000E-04 3 RTF(16,3)
El 3 3 3
3 1J-235+D , plant/soil concentration ratio, dimensionless : 2.500E-03 3 2.500E-03 * RTF(17,1)
s [J-235+P , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3 3_400E-04 3 3.400E-04 ®* RTF(17,2)
3 1J-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 §_000E-04 3 6.000E-04 °* RTF(17,3}
3 3 2 2
? 1J-236 , plant/scil concentration ratic, dimensionless 3 2.500E-03 ? 2,.500E-03 * RTF(18,1)
?T-238 , beef/livestock-intake ratiec, (pCi/kg)/{pCi/d} 3 3_400E-04 * 3.400E-04 * RTF(18,2)
2 7U-236 , milk/livestock-intake ratie, (pCi/L)/{(pCi/d) 3 §.000E-04 * 6.000E-04 * RTF({18,3)
2 3 3 El
3 U-238+D , plant/soil concentration ratio, dimensionless i 2.B00E-03 3 2.500E-03 3 RTF(15,1)
3 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 ? 3.400E-04 3 RTF(19,2)
s U-238+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) =~ 3 6.000E-04 * 6.000E-04 3 RTF(15,3)
3 3 3 3
D-5 3 Bipaccumulation factors, fresh water, L/kg: 3 3 E
D-5 3 Ac-227+D , fish 3 1 .500E+01 3 1.500E+01 ® BIOFARC( 1,1)
D-5 2 Ac-227+D , crustacea and mollusks * 1.000E+03 ?* 1.000E+03 ? BIOFAC( 1,2)
D'5 3 3 El 3
D-5 3 Am-241 , fish 3 3,.000E+01 * 3_000E+01 * BIOFAC{ 2,1)
D-5  * Am-241 , crustaces and mollusks 3 1.000E+03 * 1.000E+03 * BICFAC( 2,2)
D-5 3 3 3 3
D-5 @& Cg-137+D , fish 3 2 _CODE+03 ® 2.000E+03 ? BIOFAC( 3,1}
D-5 % (Cg-137+D , crustaceza and mollusks 2 1.000E+02 3 1.000E+02 2 BIOQFRC( 3,2)
D,,,S k) 3 E 3
D-5 * Np-237+D , fish 1 3_D00E+01 * 3.000E+01 * BIQFAC( 4,1)
D-5 ! Np-237+D , crustacea and mollusks 3 4_0Q0OE+02 3 4. 000E+02 * BIOFAC{ ¢,2)
D_5 3 3 3 3
D-5 * Pa-231 , fish 3 1.000E+01 ? 1.000E+01 * BIOFAC( 5,1}
D-5 3 Pa-231 , crustacea and mollusks : 1.100E+02 3 1.100E+02 ? BIOFAC( 5,2}
D-5 3 3 E 3
D-5 32 Ph-2104D , figh 3 3_D00E+02 * 3.000E+02 * BIQFAC( §,1)
D-5 ? Ph-210+D , cruatacea and mollusks 3 1.G00E+02 * 1.000E+02 3 BIOFAC{ &,2)
D,,S 3 3 3 2
D-5 2 Pu-239 , fisk : 3.000E+01 * 3.C00E+01 # BICFAC( 7,1}
D-5 * Pu-239 , crustacea and mollusks 3 1.000E+02 3 1.000E+02 ? BICFAC{ 7,2
D-5 E] 3 E 3 .
D-5 3 Pu-240 , fish 3 3. 000E+01 ® 3.000E+01 * BIOFAC( 8,1)
D-5 * Pu-240 , crustacea and mollusks T 1_000E+02 * 1.000E+02 3 BIOFAC( 8,2)
-5 3 a 3 3
D-5 * Ra-226+D , fish : 3 5.000E+01 ? 5.000B+01 @ BIOFAC( 2,1}
D-5 * Ra-226+D , crustacea and mollusks 3 2. 500B+02 ®* 2.500E+02 ? BIOFAC( 2,2}
-5 3 3 3 3
D-5 * Ra-228+D , fish : 5_Q00E+01 ® S5.0CQE+01 2 BIOFAC(1o,1)
D-5 ?* Ra-228+D , crustacea and mollusks 3 2.500E+02 ® 2.500E+02 3

BIOFAC(10,2)
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Summary : 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation

File £18-2 Shallow Zone . RAD

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

File: HEAST 2001 Morbidity

o] 3 L @ Current ? ?  Parameter
Menu ? Parameter 3 Value 3 Default 3 Name
D-5 3 Th-228+D , fish 3 1_000E+02 ¥ 1.000E+02 * BIOFAC(11,1)
-D-5 3 Th-228+D , crustacea and mollusks 3 5_.000E+02 * 5.000E+02 % BIOFAC({11,2]
D-5 3 ' 3 a 3
D-5 3% Th-229+D , fish 3 1_000E+0Q2 * 1.000E+02 ¥ BIDFAC{12,1}
D-5 3 Th-229+D , crusetacea and mollusks 3 5_.000E+02 ? 5.000E+02 ? BIDFAC{12,2]
D_S 3 3 E) 3
D-5 32 Th-230 , fish 3 1_000E+02 ® 1.000E+02 * BIDFAC(13,1)
D-5 2 Th-230 , crustacea and molluskg 3 5_000E+02 * 5.000E+02 * BIOFAC{13,2}
D_s 3 - 3 2 . 3
D-5 3?2 Th-232 , fish i 1_000E+02 * 1.000E+02 # BIOFAC(14,1}
D-5 @ Th-232 , crustacea and mollusks 3 S.000E+Q2 ? 5.000E+02 * BIOFAC(14,2)
D_5 3 a 3 3
D-5 *® U-233 , Eish 3 1.000E+01 * 1.000E+01 ?® BIOFAC{15,1}
D-5 ¥ T-233 , crustacea and mollusks ? 6.000E+01 3 §.000E+01 ? BIOQFAC(15,2)
D,S E] 3 . 2 a
D-5 2 17-234 , Eish 2 1.000E+01 ? 1.000E+01 ? BIQFAC(16,1)
D-5 . 3 P-234 , crustacea and meollusks ® §.000E+01 ? &.000E+01 ? BIQFAC{16,2)
D-5 3 3 2 ) 3
D-5 3 U-235+D3 , fish . 3 1.000E+C1l 2 1.000E+01 2 BIOFAC{17,1)
D-5 3 U-238+D , crustacea and mollusks 3 5.000E+01 * &.000E+01 ?* BIDFAC(17,2}
D_5 a 3 a 3
D-5  * U-236 , fish * 1_000B+01 ?* 1.000E+01 ¥ BIOFAC(18,1)
D-5 3 U-236 , trustacea and mollusks * §.000B+01 ® 6.0C0E+01 * BIOFAC{18,2}
-5 3 E] a a
D-5 % 77-238+D , fish ? 1_000E+01 ? 1.000E+01 ?* BIOFAC(13,1)
D-5 3 U-2384+D2 , crugtacea and mollusks . 2 6.000E+01 ? €.000E+01 ? BIOFAC(18,2)
0000009 019 0 0 909 % 0 O 00 00 000 0000 0 2
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? Area of contaminated zone (mé*2)

? Thickness of contaminated zone (m)

* Length parallel to aguifer flow {m)

3 Bagic radiation dose limit (mrem/yx)
3 Time since placement of material (vr)

Times for calculations

vr)

Times for celeulations (yx}
Times for calculations (yr}
Times for calculations (yr}
Times for calculations (yr}
Times for calculations (yr)
Times for calculaticns (yr)
Times for calculations (yx)
Times for caleculations (yx)

in
in

radioonuclide (pCi/g):
radiomiclide {pi/g}:
radionuclide (pCi/g):
radicnuclide (pCifg):
radicnuclide (pCi/g):
radionuclide (pCi/g):
radionuclide (pCi/g):
groundwater {(pCL/L) :
groundwster (pCi/L) :
groundwater {(pCi/L}«
growndwater {pCi/L} -
groundwater {pCi/L):
groundwater (pCi/L) :
groundwater {pCi/T) ¢

Density of cover material (g/cm**3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm¥**3)
Contaminated zone erosion rate [m/vx)

zone
zone
Zone

total porosity
field capacity
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Page 1

Site-Specific Parameter Summary
User 2

Am-241
Cs-137
Pu-233
Pu-240
-234

u-235

T-238

Am-241
C3-137
Pu-239
Pu-240

'7-234

T-235
T-238

hydraulic conductivity (m/yr}

b parameter

* Average annuzl wind speed (m/sec)

Evapotransplration coefficient

Watershed area feor nearby stream or pond (m+=*2)
¥ Accuracy for water/soil computaticons

Surmary :
File
0 3
¥enu
RO11
RO11
RO11
RO11
®011
RO11 *
RO1L 2
RO11 *
ROL1 *
RO11 =
R0O11l
ROL1 ?
RO11 *
ROIL @

3
R01Z ? Initial principal
R012 ? Initial principal
RO12 ? Initial principal
RG12 ? Initial principal
RO12 2 Initial principal
R$12 2 Initizl principal
RO12 * Imnitizal principal
RO12 ?* Concentration
R012 ? Cenecentration
RO12 ? Cencentration
Rpl2 ? Concentration
R012 ? Concentration
R0O12 3 Concentration
RO12 ? Concentration

3
R013 ¥ Cover depth {(m}
RO13 2
RO13 -2
RO13 2
RO13 2
RO13 2 Contaminated zone
RO13 ? Contaminated
ROL13 ® Contaminated
R013 3 Contaminated
ROL12
ROLZ 3 Humidity in air (g/m**3)
RO13 2
R0O13 ? Precipitatica {(m/yx)
RO13 2 Irrigation (m/yx)
R013 ? Irrigation mode
RO13 ? Runoff coefficient
RO13 *
RO13

3
R{l4

3 Density of saturated zene {(g/om**3)

oW B owow oW ouw oW

P T T I

4_202E+03 =
4,600E+00

not

used

1.5C00E+01
0.40Q0E+£00
1.000E+00
3.000E+00
1.000E+01
1.200E+01
3.800E+01
1.000E+02
3.000E+02
1.000E+03

not

used

5.400E-01
1.500E+00
4.200E+00
1.000E+00
5.300E-01
5.200E-D2
1.070E+00

net
not
not
not
not
not
not

used
used

used
used
uged
uged

0.000E+00

not
not

usad
used

1.600E+00
1.000E-03
3.000E-01
2.500E-01
2.200E-03
1.500B+01
3.400B+00

net

used

9.100E-01
1.524E-01
0.0D0E+QG
ovaerhead

2.000E-C1

not
not

not

used

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
E
a
a
3
3
used 3
3
A
k]
3
2
3
3
3
3
E]
a
1
3
3
k]
2
Fl
a
3
K
3
2
used 2
2

3

used
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Dafaul

.QCO0E+04
.0C0E+00
.000E+02
.500E+01
.000E+Q0
.000E+0Q
.000E+00
.0C0E+01
.000E+QL
.0C0E+02
.000E+02
.OD0E+D2
.0D0E+00
.0UDE+00

DoFRWRWHWHFaoNRNMRE

.DOOE+00
.DOUE+00
.D0OE+C0
.DOOE+00
.000E+00
.D0OE+C0
.D00E+00
.DDOE+0D
. 000E+00
L0D0E+00
.0D0E+00
.0D0E+00
.0DOE+00
LO0OE+00

COoOWeEOoOOoOONOoOOoODOoOOoO0

.000E+0D
.500E+0C
_000E-03
.500B+00
.{00E-03
_0DOE-01
L000E-01
.000E+C1
.300E+00D
.000E+00
8 .000BE+00
5.000E-01
1.000E+00
2.000E-01
overhead
Z.000E-01
1.000E+06
1.000E-03

(ST IR S RS e e =

1.500E+00
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Used by RESRAD

Romberg Eallures occurred

CVP-2006-00010

W1{17)
W1(19)

COVERO
DERSCV
VCV
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Summary : 6§18-2 Shallow Eone Industrial Scenaric RESEAD Evaluation
File : 518-2 Shallow Zone.RAD
Site-Specific Parameter Summary (continued)
Used by RESRAD *  Parameter
2 (3¢ different from user imput) :
RO14 * Saturated zome total porosity 3 not used 3 - 3
RO14 ? Saturated =zomne effective porosity 3 not used 3 * --- 3 EPSZ
RO14 ® Saturated zomne field capacity 3 not used 3 3 - 3 FCSZ
RO14 2 Saturated zone hydraulic conductivity (m/yx) 3 not used 3 1.000B+02 32 -—— * HCSZ
RO14 * Saturated zone hydraulic gradient 3 not used ¢ Z.000E-02 2 - * HOWT
ROi14 ? Saturated zone b parameter 3 not used ¢ 5.300E+00 3 Rk 3 BSZ
ROL4 ? Water table drop rate {m/yx) 3 not used * 1_000E-03 32 - * VHT
R014 ® Well pump intake depth (m below water table) 3 not uged * 1.000B401 2 --- * DWIBWT
R014 3 Model: Nondispersion {ND] or Mass-Balanca (ME) 3 not used 3 ND 3 --- 3 MODEL
R014 * Well pumping rate (m*=*3/yr) * not used 32 Z.500E+02 3 --- = UW
3 a k] 3 3
RO15 * Number of unsaturated zome strata 3 not used 3?1 2 --= $ Ns
ROLS ? Unsat. zone 1, thickness (m) 3 not used ¥ 4.000B+0Q * --- 2 R{1)
RO15 ® Unsat. zone i, soil density {g/cm**3)} $ not used ? 1.500E+0Q 3 - 3 DENSUZ(1)
RG15 ¢ Unsat. zone 1, total porosity 3 not used * 4,.000E-D1 3 - 3 TRPUZ (1)
RO15 ? Unsat. zome 1, effective porosity ! not used * 2.000E-01 2 —— 3 BPUZ(1)
R015 2 Unsat. zonre 1, field capacity 3 not used * Z2.000B-01 2 --- 3 FCUZ(1)
R015 * Unesat. zome 1, soll-specific b parameter ? not used 3 S5.300E+00 2 - * BUZ{1)
ROL5 3 Unsat. zone 1, hydraulic conductivity (m/yr) 3 not used ' 1,000B+401 2 --- @ HCUZ(1)
a 3 - a 3 3
RO16 * Distribution coefficients for Am-241 3 3 2 2
RO16 2 Contaminated zone {cm**3/g). 3 2.000E+02 3 2.000E+01 2 --- : DCNUCC( 2)
ROl6 ? Unsaturated zone 1 (cm*+*3/g) 3 not used * 2.000E+01 ? - * DCNUCU( 2,1)
ROLE *  Saturated zone {cm*¥3/g} * not used ¢ 2.000E+01 ? --- 3 DCNUCE( 2)
RO16 ? Leach rate {/yr) 3 0.Q00E+D00 * 0.000E+00 2 7.447E-06 4 ATEACH( 2)
ROl 3 Solubility constant 3 C.000E+00 * 0,000E+00 ? not used * SCLUBK({ 2)
a 3 3 3 E
k016 ?* Distributicn coefficients for Ce-137 3 3 3 2
Rdls 3 Contaminated zone (cm**3/g) 3 5.C000E+01 3 1.000E+03 3 B 3 DCNUCC{ 3}
RO16 * Unsaturzated zone 1 (owm**3/g) * not used ? 1.000E+03 ? --- 3 Dpawucu!{ 3,1)
RO16 * Saturated zone {(cm*+3/g) 3 not use@ 3 1.000E+03 3 --- 3 DONUCS{ 3)
RO16 3  Leach rate !/yr) 3 0,000E+00 * 0.000E+00 ° 2.971E-05 : ALERCH({ 3)
RO16 *  Sclubility constant * 0.000E+00 ? 0.000E+00 3 not used * SOLUBK{ 3)
3 3 E 3 3
R0Ol6 ®* Distribution coefficients foxr Pu-238 3 2 3 3
RO16 ° Contaminated zona (cm¥*3/g) 3 2.000E+02 ' 2.000E+403 2 --- * DCNUCC{ 7)
RO1E 12 Unsaturated zone 1 (cm*#3/gj 3 not uged ? 2.000E+03 2 --- * pCNUCU{ 7,1)
RO16 ¢ Saturated zone (cm**3/g) 3 not used * Z.000E+03 3 --- * DCNUCS{ 7}
R016 *  Leach rate {/yr) * 0.CODE+00 * 0.0D00E+0Q 2 7.447E-06 3 ALEACH( 7)
ROlg 3 Solubility constant * 0.000B+00 * 0O.QO0QE+00 ? not used 3 SOLUBK( 7}
El 3 ‘3 2 3
R016 ? Distribution coefficients for Pu-240 3. 3 2 2
RO16 7 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+D3 * --- * DCHUCC( 8)
ROl ? Unsaturated zone 1 {eom*3/g) ? not used 3 2.000E+03 2 --- 3 DONUICH( 8,1)
RO16 * Saturated zone (cm**3/g) 3 not used * Z.000E+03 2 --- 3 DONUCS( B)
R0le 2 Leach rate [/yx) * 0.000E+00 * D.COOE+00 * 7.447E-06 * ALEACH{ &)
RO16 * Solubility constant 1 0.000E+00 3 0.00CE+0Q 2 not used ¥ SOLUBK({ 2)

D-43



1RESRAD, Version 6.30 Te Limit = 0.5 year

Summary :

" File

RO1E
RO16
RO1E
RO16
RO1&
RO16

ROLE
RO18
ROl
RrRO16
RO16
RO16

ROLE
ROLE
ROLE
RO1l6
RO1€
RO1E

RO16
RO15

ROLG-

ROle
RO1G
ROLE

RO16
RO1E
R016
R016
RO16
RO1G

[T L P P X T Y I T O

: 618-2 Shallow Zone.RAD

Site-8Specific Parameter Summary (continued)

Paramete:
R psnssssssmsmis

Digtribution coefficients Eér U-234

Contaminated zone [(em*+3/g)

Unsaturated zome 1 (cmx*3/g)

Saturated zZons (cm**3/q)

Leach rate (/yr)

Solubility constant

Distribution coefficlents for U-235
Contaminated zone {[cm**3/g)
Unsaturated zone 1 (cme*3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for U-238
Contaminated zone (cm*+3/g}
Unsaturated zone 1 (cmt*3/g)
Saturated zone {cm¥*3/g)

Leach rate (/yr}
Solubility constant

Diseribution coefficients for daughter Ac-227
Contaminated zone (cm**3/g)
Unsaturated zone 1 {cm**3/g)
Saturated zone (em**3/g)
Leach rate {/yr)}
Solubility comstant

Distributicn coefficlents for daughter Np-237
Contaminated zone {(cm**3/g)
Unsaturated zone 1 {cm**3/g)
Saturated zone |(om**3/g)
Leach rate [/yT)
Solubility constant

Distribution coefficients for daughter Pa-231
Contaminated =zone (cm**3/g)
Unsaturated zone 1 {cm#*3/g}
gaturated zone (cm**3/g)
Leach rate {/vyr)
Solubility constant

Distribution ceefficients for daughter Pb-210
Contaminated zone {cm#**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zome (cm**3/g)
Leach rate (/yr}
Solubility congtant
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2 User 3

: 8.9C0E+00
3 pot used
? nbt used
3 0.000E+00
3 0.000E+0Q0D

8.300E+00
not used
not used
0.000E+00
0.000E+00

[ T P )

5.200E+00
3 not used
3 not used
3 0.000E+00
0.000E+Q0

3

3

3

3

3

1

3

3

3

k]

3

E

E]

El

3

3

3

k]

3

3 E
3 a
3 a
* 2,000E+01 3
-2 not used *
! not used 3
3 0.0G0E+00 2
3 (0.000B+00 2
3 N K
3 3
3

3

3

2

2

3

3

2

3

3

E

a

El

kS

3

3

E

3

3

3-1.000E+00
3 pot used
* not used
2 0.000E+00
3 0.000E+0Q0
£l

3

3 5.000E+0L
* not used
3 not used
* 0.000E+00
2 0.000E+00
3

3

2 1.000E+02
2 pot used
3 not used
2 0.000E+D0
3 0.000E+00C

D-44

Page E]

5.000E+01
5.000E+01
5.000E+01
0.000E+G0
0.000E+00

5.000E+01
5.000E+01
5.000E+01
0.000E+00
0.000E+D0

5.000B+401
5.000E4+01
5.Q00E+0L
0.000E+0QD
0.000E+CO

2.000E+01
2.000E+01
2.000E+01
C.000E+Q0
0.000E+00

-1.000E+09
-1.000E+00
~-1.0Q00E+00

0.000E+0Q0
Q0. 000E+00

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

1.0C0E+02
1.000E+02
1_400E+D2
0.000E+00
0.000E+00

3

T T T T I I Iy

Used by RESRAD

1.6421E-04
not used

1.641E-04
not used

1.641E-04
not used

7.385E-05
not used

2.574E+02

5.787E-06
not used

2_971E-05
not used

1.488E-05
not used

T Y T L T L T T - L

3
3

CVP-2008-0C01C

Rev. 0

Parameter

Name

AAAARARAREAAGA

DONUCC (16)
DCNUCT(15,1)
DCNUCS (16)
ALEACH(15)
SOLUBK(16)

DONTICE (17}
DCWUCU(17,1)
DCWOCS (17)
ALEACH{17)
SOLUBK(17)

DONUICC (19)
DONUCU (19, 1)
DCNTCS {15)
ALEACE{19)
SOLUBE{19)

DCNOCC (
DCNUCT {
DCNUCS (
ATEACH(
SOLUBK(

DCNOCC (
DCNOCT(
DCNUCS {
ALEACH{
SOLUBK(

DENUCC
DONTICTH
DONUCS (
ALERCH
BCLUBK(

DCHTCC (
DCWUCT
DCNTCS
ALEACH(
SOLUBK {

4)
4,1}
4)
4]
4}

8)
g,1)

&)
&}



Site-Specific Parameter Summary (continuad)

1RBSRAD, Version 6.30 T« Limit = 0.5 year 11/0L/2006 0Q7:36
SUmNATY 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation
Fila 618-2 Shallow Zone.RAD
2 3 Usex >

L T T B P T o L P P ORI PR

Distribution coefficients for daughter
Contaminated zone (em**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {cm**3/g)

Leach rate {/yr}
Selubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*#*31/g)
Saturated zome (cm**3/g)

Leach rate {/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/qg)
Unsaturated zone 1 (cmt*l/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone {oem**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {(cm**3/g)

Leach rate (/yr)
Solukility constant

Digtribution coefficients for daughter
Contaminated zone (cm*#*3/qg)
Unzaturated zonme 1 (cm*+3/g)
Saturated zone {(cm**3/g)

Leach rate {/vr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (om**3/g)
Saturated zone (cm**3/g)

Leach rate [(/yr)}
Solubility constant

Distribution cocefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*%3/qg)
Saturated zone [cm**2/g)

Leach rate [(/yr)
Solubility constant

Ra-2286.

Ra-228

Th-228

Th-229

Th-230

Th-232

7-233

MWW oW W oW W oE oMW BB oMWW WM oW WMol WMWK oUW W oW R oW oW oW oW W Wb oW oW oW oW ow

not used

Input 2

7.000E+01
not used
not used
0. 000E+00
0.00CE+0D

7.000E+01
not used
not used
0.000E+00
2.000E+00

2.000E+02
not used
not uged
3.000E+00
0.000E+00

2.000E+02
not used
not used
0.000E+00
G.000E+00

2.000E+02
not used
not used
0.000E+0Q0
0. 000E+00

2.000E+02
not used

0.000E+00
0.000E+00

8.9300E+00
not used
not used
0.000B+00
0.000E+00

T T P

D-45

Page 2

7.000E+01
7.000E+01
7.000E+0Q1
0.000E+0D
0.000E+00

7.000E+01
7.000E+01
7.000E+01
0. 000E+00
0.000E+00

.000E+04
.000E+04
.000E+04
.000E+00
L000E+G0

oo A

.000E+04
.00CE+04
.000E+02
.000E+00
.000E+00

oM Od N

.D00E+04
.DDDE+04
. DOOE+04
.DOOE+00
.D0DE+0D

[=Je: B R Y

.000E+04
.000E+Q4
-00CE+04
LDOCE+Q0
.000E+00

OO0 O G

5.000E+01
5.000E+01
S5.000E+0L
0.000E+400
0.000E+00

Default

3
3

L T T I L T T T T e A

Used by RESEAD
{If different from user input}

2.124E-05
not used

7.447E-06
not used

7.4478-08
not used

7.447E-08
not used

7.4478-08
not used

L.641E-04
not used

CVP-2006-00010
Fiev,r 0

Farametexr

Mo b W W R W W WL WD WM oMW oMW LMW R oW oW MWW oW W E LW W MW M W W W E oW W W oW ou oW

DCNUCC( 9) .
DCNOCU{ 9,1}
DCHUCS { 9)
ALEACH({ 9)
20LUBKE({ 9)

DCNTCC {10}
DCNUCU (10,1}
DCHUCS (10)
ATLEACH{10)
SOLUBR(10)

DCNUCC (11)
‘DCNTICU(11,1)
DCHUCS (11)
ALEACH (11)
SOLUBK (11}

DCHUCC{12)
DCNUCT (12, 1)
DCRUCS (12)
ALEACH({12)
SOLUBK (12)

DONGCC(13)
DCNGCT (13, 1}
DCNGCE (13)
ATEACH{13)
SOLURK(13)

DCNTCC{14)
DONUCT (14, 1)
DONUCS (14)
BLERCH(14)
SOLUBK(14)

DCNUCC(15)
DCNUCU(15,1)
DCNUCE(15)
ALEACH(15)
SOLUBK(15)



iRESRAD, Version 6.30

T« Limit = 0.5 year

11/01/2008

Summary : 518-2 Shallow Zome Industrial Scenaric RESRAD Evaluation
File

: 618-2 Shallow Zone.RAD

B User 2 2 TUsed by RESRAD
Parameter 3 Ipput * Default 3 (If different from user input)

RO16 * Distribution coefficients for daughter U-236 3 3 ) 3
RO16 3 Contaminated zoné (em*+3/g) 3 B.900E+00 * 5.000E+01 3 ---
R016 3 TUnsaturated zone 1 (cm**3/g) 3 not used 3 5.000E+01 ? ---
RO16 *  Saturated zone (cm**3/g) * not used ¢ 5.000E+0L e
ROLE ? Teach rate (/yr) 3 g,000E+00 2 0.000E+0Q0 °? 1.641E-04
ROls * Solubility constant * 0.000E+00 3 0.CO00E+0Q0 ? not used

3 3 a 3
RO17 ? Inhalation rate {m**3/vyr) 3 7.300E+03 ? B.40Q0E+03 @ ---
ROL17 * Mass loading for inhalation {g/m**3) 3 1_Q00E-04 * 1.000E-04 3 ---
R{O17 3 Exposure duration * 3.000E+01 * 3.C00E+01 * -
RO17 3 Shielding factor, inhalation 2 4_00QE-01 3 4_00QE-D1 °* -
RC17 * Shielding factor, external gamma : 7.000E-D1 ? 7.000E-01 = -
R017 ? Fraction of time spent indcors 3 1.650E-01 * 5.000E-01 3 -—--
R0O17 2 Fraction of time spent outdoors (on site) * 5,500E-02 3 2.500E-01 3 -
R017 ? Shape factor flag, external gamma 2 1.000E+00 * 1_00CE+00 =2 >0 ghows circular AREA.
R017 ? Redii of shape factor array (used if FS = -1): 3 s 2
RO17 2 Outer annular radiug (m), ring H 3 not used 3 5.000E+01 2 -
RD17 ? Outer annular radivs (m), ring 2: 2 not used 3 7.071E+01 2 -—-
RO17 ° Outer anoular radiug {m}, ring 3: Z not used 3 0.000E+00 2 -—-
RO17 * Outer annular radius (m), ring 4: * not used 3 0.000E+0Q0 * --=
ROL17 2 Outer anmular radius (m), ring 5: 3 not used * (.000E:Q0 2 -——-
ROL7 2 Outer anmular radius (m), ring 6: : not used 2 0.000E+Q0 @ -
RO17 3 Quter annular radius (m), ring 7: * not used ! G_000E+C0 * ---
ROL7 3 Quter annular radius (w), ring 8: i pot used 3 0.00QE+00 3 -
RO17 2 Outer annular radius (m), ring 9: 1 pot used * 0,000E+00 ° ---
RO17 * Outer annular radius (m), ring 10: ? mot uged * 0.000E+0Q0 * -
RO17 : Quter annular vadius {m), ring 11: 3 mot used * 0.000E+00Q 2 ---
R017 ®  OQuter annular radius (m}, ring 12: * not used 3 0.000E:+00 * ---

3 2 2 3
RO17 * Fractione of anmular areas within AREA: 2 E] E
RO1T7 * Ring 1 * not used . % 1,000E+00 3 ---
2017 = Ring 2 ? not used 2 2.732E-01 3 b
R017 = Ring 3 * not used * 0.000E+00 32 ---
RO17 = Ring 4 3 not used * 0.000E+00 2 -
ROL7 2 Ring & 3 pot used * 0.000E+00 * -
ROL17 3 Ring & ¥ not used. ® 0.000E+00 2 -—-
ROL7 3 Ring 7 * not used 3 0.000DE+00 2 -——-
ROL7 3 Ring 8 ? not used 3 0.00DE:0Q 2 -—-
RO17 3 Ring 9 2 pot used ? 0.000E+{Q0 ? ---
RO17 ? Ring 14 ' not used ?* 0.000E+00 3 ---
RO17 2 Ring 11 i not used 2 D.000E+0QD 3 -
RO17 * Ring 1 ? not used ? 0.000E+QO0 2 -~

a E K] 3
R018 ? Fruits, vegetables and grain consumption (kg/vr) ? not used ? 1.500B+02 2 -—-
R018 * Leafy vegeteble consumption (kg/vr) * noct uged  ? 1.400E401 ? =
RO1B * Milk comsumption (L/yr)} * pot used * 9.200E+D1 2 ——-
RO18 % Meat and poultry consumption (kg/yx) 2 not used 3 £.300BE+01 2 -—-
RO18 * Fish consumption (ka/yx) 2 not used -3 5.400E+00 2 ---
RO18 * Other seafood consumption (kg/yr) * net used * 9.000E-01 2 -
R0O18 ? Soil ingestion rate {g/yz) * 7.300E+0% ? 3_650E+01 ¢ -

07:36 Page 10

Site-Specific Parameter Summzry (continued)
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Parameter

DCNUCC(18)
DCNUCU (18,1}
DCHUCS (18)
ALEACH{18)
SOLUBE {18}

INHRLR
MLINH
ED
SHE3
SHF1
FIND
FOTD
FS

RAD_SHAPE( 1)
RAD_SHAPE{ 2)
RAD_SHRFR( 3)
RAD_SHAPE( )
RAD_SHAPE( 5)
RAD_SHAPE{ 5)
RAD_SHAPE( 7)
RAD_SHAPE( 8)
RAD SHRPE( 9)
RAD_SHAPE (10}
RAD SHADE(11)
RAD SHAPE (12)

FRACAR( 1)
FRACA( 2)
FRACH{ 3}
FRACA( 4)
FRACA( 5)
FRACA( 6)
FRACA{ 7)
FRACR( 8)
FRACA{ 9)
FRACA{10)
FRACA (11)
FRACA {12)

DIET (1)
DIET(2)
DIRT (3}
DIET {4}
DIET (5)
DIET (&)
S0IL



1RESRAD, Version 6.30

T« Limit = 0.5 year

11/01/200s

047:36

Summary : 618-2 Shallow Zone Industrial Scenario RESRAD Evaluation
File

618-2 Shalleow Zone.RAD-

Site-Specific Parameter Summary (conti
User
Taput

Drinking water intake {L/yr)

ROLB #
ROL8 * Contamination fracticn of drinking water
ROL8 ? Contamination fraction of household water
R0l18 3 Contamination fracticn of livestock water
R0O18 ? Contamination fraction of irrigation water
ROL8 ? Contamination fraction of aquatic food
R0O18 * Contamination fraction of plant food
R018 3 Contamination fraction of meat
R018 3 Contamination fraction of milk

3
RO19 & Livestock fodder intake for meat (kg/day)
RO19 * Livestock fodder intake for milk (kg/day)
RO19 32 Livestock water intake for meat (L/day)
R019 3* Livestock water intake for milk (L/day)
RO19 * Livestock soil intake (kg/day)
RO19 * Mass loading for foliar deposition {(g/m*%3)
R013 ® Depth of =cil mixing layer (m)
RC19 * Depth of roots (m)
RO18 ?® Drinking water fraction from ground water
R0O19 ?* Household water fraction from ground water
RO19 2 Livestock water fractiom from ground water
RO19 2 Irrigation fraction from ground watexr:

3
R1SB ! Wet weight crop yield for Nom-Leafy (kg/m#%2)
R15B ? Wet welght crop yvield for Ieafy (kg /m#*2)
R1SB 2 Wet welght crop vield foz Fodder (ka/m**2)
R1SB ! CGrowing Season for Nom-Leafy (years)
R19B * Growlng Season for Leafy (years)
R1SE ? Growing Season for Fodder (vears)
R1SE ? Translocation Factor for Non-Leafy
R1SE ? Tramslocation Factor for Leafy
R18B ? Translocaticn Factor for Fodder
R19B 3 Dry Foliar Interception Fraction for Non-Leafy
R1SB ? Dry Foliar Interception Fraction for Leafy
R1SB ? Dry Foliar Interception Fraction for Fodder
R1SB 3 Wet Foliar Interception Fraction for Non-Leafy
R1SB * Wet Foliar Interception Fraction for Leafy
R13B ? Wet Foliar Interception Fraction for Fodder
R1SE * Weathering Removal Constant for Vegetation

3
014 2 £-12 coacentration in water (g/om*+3)
14 3* £-12 concentration in contaminated soil (g/g)
Cl4 2 Fractioan of vegetation carbon from soil
¢lz 3 Fraction of vegetatlon carben from air
Cl4 3 C-14 evasion layer thickness in soil (m)
Cl4 3 C-14 evasion flux rate from soil {1/zec)
Cl4a 3 2-12 evasion flux rate fzrom soil (1/sec)
Ci4 3 Fraction of grain in beef cattle feed
C14 3 Fracticm of grain in milk cow feed
Cl4 ?* DCF correction factor for gasecus forms of Cl4

a

3
a
a
2
3
El
a
a
3
3
3
3
3
a
3
El
a
a
a
a
3
a
z
a
a
El
El
a
3
a
a
a
3
a
3
z
a
3
a
a
2
3
a
a
a
i
a
a
3
a
a

not
not
not.
not
not
not

- not

not
not

not
not
not
not
oot
not

1.500E-01

not
not
not
not
not

not
not
not
not
not
not
not
not
not
not
not
not
not
not
not
not

not

not
not
not
not
not
not
not
not
not

used
used
uged
used
used
uged
used
used
used

used
used
used
uged
used
used

usged
used
uged
used
used

used
used
used
used
uged
used
used
uged
uged
used
used
usged
used
used
uged
used

uged
used
nsed
used
used
used
uged
used
used
usad
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S.100E+02
1.000E+00
1.000E+00
1.000E+00
1.000E+00
5.000E-01

€.83008+01
5.500BE+01
5.000E+01
1.500E+02
5.000E-01
1.000E-04
1.500E-01
¢.000E-01
1.000E+00
1.000E+00
1.000E+00
1.000E+0C

7.000E-01
1.500E+00
1.1008+00
1.700E-01
2.500E-01
8.000E-02
1.000E-01
1.0G0E+00
1.000E+00
2.500E-01
2.500E-01
2.500E-01
2.500B-01
2.500E-01
2.500E-01
2.000E+01

2_000E-05
3.000E-02
2.0008-02
.800E~01
3.000E-01
7.000E-07
1.000E-10
8.000E-01
2.000E-01
8.834E+01

nued)
3

3

Used by RESRAD 3

ifferent from user input) @

CVP-2006-00010
Rev. 0

Parameter

1
1
'
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FLW
FIRW
FRS
FPLANT
FMEAT
FMILK

LFI5
LFI&
L¥IS
LWIE
LSI
MLFD
DM
DROOT
FGWDW
FPCWHH
FGWLW
FGWIR

YV(1)
iz}
(3}
TE(1)
TE(2)
TE(3)
TIV(1)
TIV(2)
TIV(3)
RDRY (1)
RDRY (2)
RDRY (3)
RWET (1)
RWET(2)
RWET (3}
WLAM

Cl2WTR
C12C%
CSOIL
CAIR
DMC
EVEN
REVSIN
AVFG4
BVFGS
CO2F



1RESRAD, Versiocnm €.30 T« Limit = 0.5 year

Site-Specific Parameter Summary (continued)

11/01/2006

07:36

a
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Page 12

1.400E+01
1.000E+G0
1.000E+00
2.000E+01

7.000E+00

7.000E+0Q0
1.000E+CQ
1.000E+Q0Q
4.500E+01

1.500E-01
2.400E+00
4.00CE-01
1.000E-01
5.000E-02
3.000E-02

2.000E-08
3.000E-07
2.000E-06
2.000E+00
5.000E-0L
2_500E+00
0.000E+00
-1.000E+00
2_.500E-01
1.500E-01

Summary : £18-2 Shailow Zone Industrial Scenario RESRAD Evaluation
rile : 618-2 Shallow Zone.RAD
0 3 2 Usex
Menu 2 Paramaeter
ARRARARAAAARARARRARARARARARARAARAAARAARRAARRARARARBARAARARADARAARMARARAARR
STOR * Storage times of contaminated foodstuffs {days}: 2
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400E+81
STOR * Leafy vegetables * 1.000E+D0
STOR * Milk 3 1.000E+00
STOR 3 Meat and poultry 3 2.000E+0L
STOR 3 Fish 3 7.000E+00
STOR * Crugtacea and mollusks * 7.000BE+00
STOR 2 Well water * 1,000E+00
STOR 2 Surface water * 1.000E+00
STOR ? Livestock fodder 3 4,500E+01

3 3 -
R021 * Thickness of building foundation (m) * pot used
RO21 3 DBulk density of building foundation {(g/cm**3) 3 not used
RO21 3 Total porosity of the cover material 3 pot used
R0O21 ? Total porosity of the bullding foundation 2 not used
R021 ¢ Volumetric water content of the cover material * not used
ROZ1 * Volumstric water content of the foundation 3 not used
R021 ° Diffusion coefficient for raden gas (m/sec}: 3
ROZ1 * in cover material * not used
ROz1 = in foundatien material 3 pnot used
RO21 3 in contaminated zone soil 3 not used
R021 * Radon vertical dimensicn of mixing {m) ? not used
R021 3 Average building air exchange rate (1/hr) 2 pot used
R021 ? Height of the building {(room) (m) : not used
R021 ?* Building interior area factor * not used
R021 ? Building depth below ground surface (m) @ not used
R0Z1 ? Emanating power of Rn-222 gas 3 not used
ROZ21 ? Emanating power of En-220 gas 3 pot used

3 3
TITL ® Numbexr of graphical time points 3 64
TITL * Maximum number of integration points for dose H 5
MITL 3 Maximum number of integration points for risk 2

I

1 -- external gamma 2 active
2 -- inhalation (w/o zadon):? active
3 -- plant ingestion 3 suppressed
£ -- meat ingestion 3 suppressed
5 -- milk ingestion 2 suppresssd
§ -- aguatic foods 3 suppressed
7 -- drinking watexr 3 suppressed
8 -- soil ingestion E active
§ -~ radon 3 - suppressed
Find peak pathway doses : active

48

3

Used by RESRRD

CVP-2008-00010
Rev. 0

Parameter

STOR_T(1)
STOR_T(2)
STCR_T(3}
STOR_T (4}
STOR_T(5)
STOR_T (&)
STOR_T(7)
STOR_T (8}
STOR_T(9)

FLOORL
DENEFL
TECV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAI
DMFL
EMANA (1)
EMANA {2)

NPTS
LYMAX
KYMAX



IRESRAD, Version &.30 T« Limit = 0.5 yeaxr 11/01/2006 07:36 Page 13
Summary : §18-2 Shallow Zone Industrial Scenarico RESRAD Evaluation
File : 618-2 Shallow Zone.RAD

Initial Soil Concentrations, pCi/g

Area: 4202.00 sgquare meters Am-241 5.400E-01
Thickness: 4.60 meters Cs-137 1.500E+080
Cover Depth: 0.00 meters Pu-239 4.200E+00
Pu-240 1.000E+00

0-234 9.300E-01

T-235 6.2008-02

T-238 1.070E+00

Total Dose TDOSE(t), mrem/vr
Basic Radiation Dose Limit = 1.G500E+01 mrem/vr
Total Mixture Sum M{t)

t {yvears}): 0.GO00E+00 1.00CE+0C 3.000E+00 1.000E+01 '1.200B+01 3.800E+01 1.000E+02 3.000E+02

TDOSE(;): 1.192E+00 1,174E+00 1.I139E+00 - 1.028E+00 §.9%3E-01 7.264E-01 4.716E-01 3.811LR-01

M{t}: 7.947E-Q2Z 7.825E-02 7.5%1E-02Z 6.B852E-02 6.662E-02 4_.843E-02 3.144E-02 2.541E-(2
OMaximum TDOSE({t}: 1.192E+00 mrem/yxr at t = 0.000E+00 years

D-45

1.000E+0C3
3.523B-01
2.345E-02

CVP-2006-00010
Rev. 0



1RESRAD, Verslon 6.30 T« Limit = 0.5 vear 1170172006
Summary : 618-2 Deep Zone Industrial Scenario RESRAD Evaluation
File : $18-2 Deep Zone.RAD

Table of Contents
Part T: Mixture Sums and Single Radlonuclide Guidelines
000 0 1 009 00 0 8 0 0

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

Site-Specific Parameter SUMmMALY ... .ot imnn e ananarans
Summary of Pathway Selectdons ...... ... .. ...
Contaminated Zone and Total Dose BUmMMaAYY ,.....ovvecnvmn-uan
Total Dose Components
Time = 0.000B400 . .n vt i it it i e e
Time = 1.000E+00 ... ..ot
Time = 3. 000E400 .. vu ittt e e i e e e c e
Time = 1.000E+01 ...ttt ie it ema e c e eaaanan
Tima = 1.200FE+01 . ..t ittt
Time = 3.800E+01 . ... it it s
Time = 1-000BE4+02 . ... ..ottt taanrnsnsnsrerenmnnennn=
Time = 2.000E+02 ... i ittt rmanrarammar e maeaan
Time = 1.000B+03 . . iimrrrisrrsrraseaecaaanaoaanen
Dose/Source Ratios Summed COver All Pathways ..............
Single Radionuclide Soil Guidelines _.....................
Dose Per MNuclide Summed Over All Pathways ................ :
80il Concentraticm Per Nuclide ................ [
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1RESRAD, Version 6.30 T« Limit = 0.5 year 11/01/2006 08:45 Page 2
Summary : 618-2 Deep Zone Industrial Scenario RESRAD Evaluation
File : 612-2 Deep Zone .RAD

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

a 3 3 Current 3} *  Parameter
Menu 2 Parameter 3 value #  Default =3 Name
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 * Ac-227+4D 3 6.720E+00 3 6.720E+00 * DCF2({ 1)
B-1 3 Am-241 2 4.440E-01 °® 4 .440E-01 * DCF2( '2)
B-1 3 (Cs-1374D 3 3_.120E-05 ® 3.190E-D5 * DCF2( 3)
B-1 * Np-237+4D * 5.400E-01 * 5.400E-01 3 DCFz2( 4)
- B-1 * Pa-231 * 1.2B0E+0C 3 1.280E+00 ? DCFz( 5)
B-1 * Pb-210+D 3 2.320E-02 3 2.320E-02 ? DCF2({ 8)
B-1 * Pu-238 3 3.920E-01 * 3,%20E-01 = DCF2({ 7)
B-1 * Pu-238 3 4.290E-01 * 4,290E-01 * DCF2({ 8)
B-1 * Pu-240 3 4,290E-~01 * 4,290E-01 3 DCF2( 8)
B-1 * Pu-24140 3 B.250E-03 * 8,25DE-03 * DCF2(10)
B-1 ? Ra-226+D 3 B.GDOE-03 * B8.600E-03 2 DCF2(12)
B-1 * Ra-2284D * 5.080E-03 3 5.080E-03 ® DCFZz(13)
B-1 * Br-90+D 3 1.310E-03 3 1.310E-03 @ DCFz(14)
B~1 * Th-228+D ® 3.450E-01 * 3.450E-01 * DCFZ(15)
B-1 3 Th-225+D 3 2.160E+950 * 2.160E+00 * DCP2(18)
B-1 * Th-230 3 3.260E-01 * 3_.260E-01 * DCF2(17)
B-1 * Th-232 3 1_640E+00 * 1.640E+00 @ DCF2(18)
B-1 * U-233 * 1.350E-01 3 1.350E-01 3* DCFz(1%)
B-1 * U-234 3 1.320BE-01 3 1.320E-01 3* DCF2z(20)
B-1 ? U-235+D 3 1.230E-01 3 1.230E-01 32 DCPFZ(21)
B-1 ? U-238 3 1.250E-01 3 1.250E-01 * DCF2(22)
B-1 0 U-238+4D * 1.180E-Gl * 1.180E-01 3 DCF2(23)
1 3 a T3
D-1 * Dose conversion Factors Ffor ingestion, mrem/pCi: 3. 3 L
D-1 ? Ac-227+D 3 1.480E-02 * 1.480E-02 * DCF3( 1) '
D-1 ? Am-241 3 3_%40E-03 ? 3,.640E-03 * DCFa( 2)
D-1 3 Cg-1374D 3 5_0Q00E-05 * 5,000E-05 2 DCF3{ 3)
D-1 ?* Np-237+D 3 4 _440E-03 3 4.440E-02 2 DCF3({ 4)
D-1 ? Pa-231 * 1.060E-0G2 3 1.06GE-02 3 DCF3( 5}
D-1 3 Fb-210+D 3 7.270E-03 3 7.270E-03 3 DCF3( &}
D-1 * Pu-238 3 3.200E-03 * 3.200E-03 * DCF3( 7)
D-1 % Pu-233 3 3_540E-03 * 3.540E-03 * DCF3{ 8)
D-1 3 Pu-240 3 3.540E-03 3 3.540E-03 3 DCF3( §)
D-1 3 Pu-241+D * 6.850E-05 3 6.850E-05 3 D{F3(10}
D-1 * Ra-226+D 3 1,330E-03 * 1.33CE-03 2 DCF3({12)
D-1 * Ra-228+4D 3 1.440F-03 * 1.440F-03 3 DCF3(13)
D-1 3 Sr-804D 2 1.530E-04 * 1.53GE-04 3* DCF3{14)
D-1 * Th-228+D 3 8.080E-04 ®* 8.080E-04 3 DCF3{15)
D-1 3 Th-229+D 3 4_030E-03 * 4_030E-03 * DCF3({1&}
D-1 3 Th-230 3 5.430E-04 * 5.480E-04 * DCF2{17)
D-1 3 Th-232 3 2_.730E-03 * 2._.73CE-02 * DCF3{18)}
D-1 & U-233 2 2.8950E-04 ? 2.B90E-04 3 DCF3(1%)
D-1 & U-234 3 2.830E-04 ? 2.830E-04 3 DCF3{20)
D-1 & U-235+D 3 2.670E-04 ? 2.670E-04 ? DCF3{21}
D-1 ? U-236 i 2.690E-04 ? 2.650E-04 * DCF3{22)
D-1 * U-238+D 3 2.680E-04 2 2.630E-04 ? DCF3{23)
3 3 3 3
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Dose Cénversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

CVP-2006-00010
Rev. 0

o 3 @ nrrent 3 3  Parameter

Menu 2 Parameter : Value 2 pefault 32 Name
ARRAAARRAAARRARARARARRARRAARARARRRARARRAARARAARARARAARRARARARARARRARARRRRARARRAARARRRARARARARARNMARRARRRARK
D-34 3 Food transfer factors: 3 H 2
D-34 3 Aw-227:+D , plant/scil concentration ratic, dimensicnless > 2.500B-03 3 2.500E-03 ®* RTF{ 1,1)
D-34 3 Ac-227+D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 3 2,000R-05 ? 2.000E-05 * RTF( 1,2)
D-34 ® Ac-227+D , milk/livestock-intake ratic, (pCi/L)/{pCi/d)} 5 2.000E-05 ° 2.000E-05 ¥ RTF{ 1,3)
3_34 ] k] 3 3
D-34 3 Am-241 , plant/soil concentration ratio, dimensionless 2 1.000E-03 3 1.000E-03 2 RTF( 2,1)
D-34 3 Am-241 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-05 * 5.000E-05 2 RTF({ 2,2)
D-34 3 Am-241 , milk/livestock-intake ratio, (pCi/L)/{pCi/d) * 2,0008-06 * 2.000E-06 ? RTF{ 2,3}
D;:J’A‘ 3 a E] 3
D-34 3 Ce-137+D , plant/soll concentration ratio, dimensionless > 4.000E-02 ® 4.000E-02 ¥ RTF( 3,1)
D-34 ? Cs-1374D , beef/livestock-intake ratio, (pCi/kg)/(PCi/d) 2 3.000E-02 * 3.000E-02 ® RTF{ 3,2)
D-34 3 (Cg-1374D , milk/livestock-intake ratie, (pCi/L}/(pCi/d} > 8.0D00E-03 * 8.000E-03 * RTF{ 3,3)
D,34 3 3 3 3
D-34 3 Np-237+D , plant/soil concentration ratio, dimensionless 2 2.000E-02 ® 2.000E-02 * RTF({ 4,1)
D-34 3 Np-2374D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 3 1.000#-03 ® 1.000E-03 * RTF{ 4,2)
D-34 3 Np-237+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d} 2 5,Q000E-D& * 5.0O00E-06 * RTF( 4,3}
D_34 E) a ES 2
D-34 ? Pa-231 , plant/scil concentration ratio, dimensicunless 3 1.000E-02 3 1.000E-02 ? RTF{ 5,1)
D-34 * Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ? 5.000E-03 3 5.000B-03 * RTF( 5,2)
D-34 3 Pa-231 , milk/livestock-intaks ratio, (pCi/L)/(pCi/d) : 5._000E-06 * 5.000E-06 ® RTF( 5,2)
D,_34 3 3 3 E)
D-34 * Pb-210+k , plant/soil concentration ratio, dimensionless 3 1.000E-02 * 1.000E-02 ® RTF{ §,1)
D-34 3 Pb-210+D , beef/livestock-intake ratloc, (pCi/kg)/(pCi/d) 3 B,000E-04 * 8.000E-C4 * RIF( 6,2)
p-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L}/({pci/4d) * 3_000E-04 ® 3.000E-04 2 RTF{ 6,3)
D-34 3 3 | 3 3
D-34 @* Pu-238 , plant/soil concentration ratio, dimensionless 3 1.000E-03 3 1.Q00E-Q2 ® RTF( 7,1)
D-34 * Pu-238 , beef/livestock-intake ratio, [pCi/kg)/(pci/d) * 1.000E-04 * 1_000E-04 * RTF{ 7,2)
D-34 * Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-06 ? 1.000E-06 * RTF( 7,3)
nD-34 3 z - 3
D-34 ¢ Pu-235 , plant/soil concentration ratio, dimensionless 3 1,000B-03 3 1.000E-03 ? RTF{ 8&,1)
D-34 * Pu-23% , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 2 1.000B-04 ? 1.000E-04 2 RTF( 8,2}
D-34 * Pu-23% , wmilk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-06 ¥ 1.000E-06 3 RTF({ B,3)
D_34 a a z E)
D-34 3 Pu-240 , plant/scil concentration ratic, dimensicnless i 1,0008-03 * 1.000B-03 2 RTF( 9,1)
D-34 * Pu-240 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} * 1.Q00E-04 * 1.000E-04 3 RTF{ 9,2)
P-34 3 Pu-240 , milk/livestock-intaks ratic, (pCi/L)/ (pCi/d} : 1.000E-06 * 1.000E-06 ® RTF{ %,3)
D,34 2 3 3 a

D-24 ° Pu-241+D , plant/soll concentration ratio, dimensicnless > 1.000E-03 3 1.000E-03 * RTF{19,1)
D-34 * Pu-2414+4D , beef/livestock-intake ratic, (pCi/fkg)/(pci/d) 2 1.000E-C4 * 1.D00E-04 * RTF{1C,2)
D-34 3 Pu-2414D , milk/livestock-intake ratio, (pCi/n)/(pCi/d) : 1_000E-06 * 1.000E-D& * RTF(1C,3)
D_34 3 . 3 3 3
D-34 * Ra-225+D , plant/scil concentraticen ratio, dimensionless : 4.0008-02 ° 4.000E-02 ?* RTF({1z2,1)
D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pri/d) * 1.000E-03 * 1.0008-03 3 RTF(12,2}
D-34 5 Ra-226+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 3 1_000E-03 * 1.000E-03 ? RTF(12,3)
D_34 k] 3 3 3
D-34 ? Ra-228:D , plant/soll concentratiocn ratio, dimensionless * 4_0DOE-02 * 4.000E-02 * RTF(13,1)
D-34 * Ra-228+D , beef/livestock-intake ratio, {pCi/kg}/(pCi/d) * 1.0008-02 * 1.000E-03 ? RTF(12,2)
D-34 f Ra-22B+4D , wilk/livestock-intake ratio, (pCi/L)/(pcis4q) 2 1.000E-02 ®* 1.0D0E-03 @ RTF(13,3)
D_34 3 B a 3 a
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s 3 % Curremt * 3 Parameter
Paxr 3 *  Default 3 Name

D-34 * Sr-90+D , plant/soil concentration ratio, dimensionless 1 3.000E-01 ¥ 2_.000B-01 * RTF{14,1)
D-34 2 Sr-%0+0 , beef/livestock-intake ratic, [pCi/kg)/(pCi/d) * B.000E-03 3 8,.000E-03 ® RTF(14,2}
D-34 % Sr-304D , milk/livestock-intake ratio, (pCi/L)/(pCi/&) 3 2.000E-03 % 2_000E-03 * RTF(14,3}
D-34 3 3 a 3
D-34 * Th-2284D , plant/soil concentration ratic, dimensicnless 3 1.000E-03 * 1.000E-03 * RTF{l5,1}
D-34 * Th-228+D , beef/livestock-intake ratic, (pCi/kg}/(pCi/d) 2 1.000E-04 % 1.000E-04 * RTF{15,2)}
D-34 3 Th-228+D , milk/livestock-intake ratic, (pCi/L}/(pCi/d} A 5.000K-06 * 5.000B-06 * RTF(15,3)
Ti-34 3 ° . E] 3 3
D-34 ¢ Th-229+D , plant/soil concentration ratic, dimensicnless 3 1.0008-03 * 1.000E-03 ® RTF(16,1)
D-34 * Th-229+D , beef/livestock-intake ratlo, (pCi/kg)/(pCi/d) 3 1.000E-04 2 1.000E-04 * RTF({16,2}
D-34 3 Th-229+4D , milk/livestock-intake ratic, (pCi/L)/(pCi/&) 3 5_000E-06 2 5.000E-06 * RTF(16,3)
D_34 3 a a 3
D-34 * Th-230 ., plant/=0il concentration ratic, dimensicnless @ 1_000E-03 ? 1_000E-03 5 RTF(17,1)
D-34 3 Th-230 ., beef/livestock-intake ratio,. (pCi/kag)/ (pCifd)} 2 1.000E-04 ? 1.000E-04 3 RTF(17,2)
D-34 3 Th-230 , milk/livestock-intake ratic, (pCLi/L)/(pCi/d) * 5,.000E-06 ? 5,000E-06 * RTF{17,3)
D_34 a . a a 3
D-34 3 Th-232 , plant/soil concentration ratic, dimensionless * 1_000E-03 ? 1_Q00DE-03 * RTF(18,1)
D-24 * Th-232 ; beef/livestock-intake ratio, (pCi/kg)/(pCci/d) ® 1.000E-04 2 1.000E-04 3 RTF(18,2)
D-34 2 Th-232 . milk/livestock-intake ratio, (pCi/L}/ (pCi/d)} i §5.000E-06 3 5.000E-06 ? RTF(12,3)
D_34 3 a E] a
D-34 ? U-233 , plant/soil concentration ratic, dimenszicnless 2 2.500E-03 ? 2.500E-03 ? RTF(19,1)
D-34 * U-233 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d} ? 3_4D0E-04 * 3_400E-04 * RTF(19,2)
D-34 2 U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} 2 5_D0DE-04 2 6.000E-04 * RTF(19,3)
D-34 2 2 E] 3
D-34 ? U-234 . plant/eoil concentration ratio, dimensionless 2 2.500E-03 2 2_500E-03 * RTF(20,1)
D-34 * TJ-234 . beef/livestock-intake ratic, (pCi/kg)/(pCi/d) 1 3.400BE-04 * 3_.400E-04 ? RTF(20,2)
D-34 @ TU-234 , milk/livestock-intake ratio, {pCi/L)/(pCi/d} ¥ 6.000E-04 * &6.000E-04 ? RTF(20,3)
D“34 2 3 3 a
D-34 ? U-235+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.5008-03 ? RTF(21,1)
D-34 ? U-2354D , beef/livestock-intake ratio, (pCi/kg)/(pCi/fd) ? 3.400E-04 * 3.400E-04 @ RTF(21,2)
D-34 * U-235+D , milk/livestock-intake ratie, (pCi/L)/ (pCi/d} 3 5.000E-04 ? 5.000E-04 -7 RTF(21,3)
D_34 a 3 3 a
D-34 ? U-235 v plant/soil concentration ratic, dimensionless : 2.500E-03 ®* 2. 500E-03 ? RTF{22,1)
D-34 ? U-236 . beef/livestock-intake ratio, (pCi/kg}/(pCi/d) i 3.400E-04 * 3.400E-C4 ? RTF(22,2)
D-34 * U-226 , milk/livestock-intake ratlo, (pCi/L)/(pCi/d) * 5.000E-04 ? £.000E-04 3 RTF({22,3)
D-34 3 5 3 3
D-34 * U-238+D , plant/soil concentration ratic, dimensionless 3 2.500E-03 * 2.500E-03 & RTF(23,1)
D-34 * U-238+D , beef/livestock-intake ratic, (pCi/kg)}/(pCi/d} 3 3.400E-04 * 3.400E-04 ° RTF{23,2)
D-34 2 U-238+D , milk/livestock-intake ratie, (pCi/L)/(pci/d) > 5.000BE-04 * 6.000E-04 ? RTF(23,3)

3 3 3 a
D-5 ? Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 ? Ac-227+D , fish * 1.500E+0% * 1.500E+01 3 BIOFAC( 1,1}
D-5 ? Ac-227+D , crustacea and mollusks 5 31,000E+G3 3 1.000E+03 * BIQFAC({ 1,2)
D-5 3 3 3 R 3
b~-5 ?* Am-241 , fish 3 3.000E+01 3 3.000E+01 ? BIOQFAC{ 2,1)
D-5 2 Am-241 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 3 BIQFAC( 2,2)
D__I; 3 . a 3 3
p-5 3 ¢=8-137+D , fish 5 2.000E+03 * 2.000E+03 * BIOFAC{ 3,1
D-5 @ (¢s-137+D., crustacea and mollusks 3 1.000E+02 ?* 1.000E+02 ¥ BIOFAC({ 3,2
D-5 a 3 3 3
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0 3 ¥ Curremt * 3 Parameter
Parameter 2

ARAZ A3 ARRARRARRAAZ A 5
D-5 3 Np-237+D , fish = 3 ,000E+01 * 3.000B401 ¥ BIOFAC( 4,1)
D-5 1 Np-237+D , crustacea and mollusks 3 4_.000E+02 3 4.000E+02 ® BIOFAC( 4,2)
D_5 3 3 3 i
D-5 3 Pa-231 , Eigh 3 1.000E+01 ? 1.000E+01 * BIOFAC{ 5,1)
D-5 * Ppa-231 . crugtacea and mollusks * 1.100E+02 ® 1.100E+02 * BIOFAC({ 5,2)
nD-5 2 3 3 3
D-5 * Pbh-210+D , fish 3 3.000E+02 * 3.000E+02 ®* BIOFAC( 6,1}
D-5 3 Pb-210+D , crustacea and mollusks 3 1.000E+02 * 1.000B+02 ® BIQFAC{ §,2)
D_E 3 3 3 3
D-5 * Pu-238 , fish 3 3_000E+01 ? 3.000E+01 3* BIOFAC( 7,1)
D-5 * Pu-238 , crustacea and mollusks * 1.000E+02 # 1.000E+02 2 BIOFAC( 7,2)
DAS 3 3 3 3
D-5 3 Pu-23%2 , Eish : 3.000B+01 ? 3.000E+01 * BIOFAC{ 8,1)
D-5 % Pu-23%9 , crustacea and mollusks 2 1.000E+02 * 1.000E+02 3 BIOFAC( 8,2)
D_5 3 - 3 E] 3
D-5 @ Pu-240 , fish 2 3 000E+91 2 3_.000E+01 * BIOFAC{ 9,1}
D-5 3 Pu-240 . crustacea and mellusks 3 1,000E+02 * 1_000E+02 ? BIOFAC( 3,2) -
D_5 3 3 3 . E]
D-5 3 Pu-241+D , fish 3 3,000E+01 3 3,000E+01 2 BIOFAC(iD,1}
D-5 @ Pu-241+D , crustacea and mollusks 2 1.000E+02 * 1.000E+02 3 BIOFAC(10,2)
D_,,S 2 a k] 3
D-5 ? Ra-226+D , figh 1 5 _000B+0- * 5.000E+01 @® BIQFAC(12,1)
D-5 ? Ra-226+D , crustacea and mollusks 3 2.GO0E+02 ? 2.500E+D2 * BIOFAC(1Z2,2)
D-s 3 a N a
D-5 * Ra-228+D , fish . 2 5. Q00BE+01 ? 5.000E+01 * BIOFAC({13,1)
D-5 3 Ra-228+D , crustacea and mollusks : 2.500E+02 2 2.500E+02 * BIOFAC{13,2)
D_S 3 H) 3 a3
D-5 % 8r-304+D , fish 2 &, 000E+01 * £.000E+01 * BIOFAC{1l4,1)
D-5 * Br-904D , crustacea and mollusks 2 1,000E+82 2 1.000E+02 3 BIOFAC{14,2)
D_5 3 3 ER E
D-5 2 Th-228+D , fish * 1.000E+02. % 1,000E+02 ?* BIOFAC(15,1)
D-5 2 Th-228+5 , crustacea and mollusks * 5_Q00E+02 ? 5.000E+02 * BIOQPAC(15,Z2)
Dfs E] N 3 3 2
D-5 3 Th-229+D , fish 3 1.000E+02 * 1.000E+02 * BIOQFAC(16,1)
D-5 3 Th-229+D , crustacea and mellusks : 5.000E+02 * S5.C00E+02 ® BIOFAC (16,2}
D_S 3 3 E 3
D-5 * Th-230 , fish 3 1,.000E+02 # 1.0008+02 3 BIOQOFAC(17,1)
D-5 3 Th-230 , crugtacea and mollusks * 5_000E+02 * S5.000E+02 * BIOFAC(17,2)
D_S 3 3 a E]
D-5 3 Th-232 , Fish 3 1.000E+02 3 1.000B+02 ? BIQFAC{1S8,1)
D-5 2 Th-232 , crustacea and mollusks 3 5.000E+02 3 5.000E+02 2 BIOFAC(18,2)
nD-5 2 3 3 3
D-5 2 U-233 , fish 2 1.000E+01 * 1.000E+01 @ BIDFAC({13,1)
D-3 ? U-233 , crustacea and mollusks ® 6,000B+01 ® &6.000E+01 * BIOFAC(19,2}
D_S 3 3 E) 3
n-5 & U-234 , fish * 1.000E+01 ®* 1.000E+01 ® BIOFAC(20,1}
D-5 ¢ {J-234 , crustacea and mollusks * §.000E+D01 2 6.0Q00E+01 * BIOFAC(20,2}
D_S 3 32 3 3
D-5 3 T-235+D , fish 3 1,000E+01 ® 1,000E:+01 3 BIOFAC(21,1)
D-3 * U-235+D , crustacea and mollusks * 6.000E+01L * 6.000E+01 * BIOFAC(21,2)
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g * 3  Current 3 3  Parametex
Menu 3 Parameter 3 Value : Default 3 Name

D-5 * U-236 , fish * 1_000E+01 3 1.000E+01 * BIOQFAC(22,1)
D-5 * U-236 , crustacea and mollusks 3 6.000E+01 * 6.000E+01 3 BIOFAC(22,2)
D_S 3 k] 3 E

D-5 @ U-238+D , fish 3 1_00.0E+01 3 1.000E+01 ¥ BIORAC(23,1)
D-5 ¢ U-238+D , crustacea and mellusks * 5.000E+01 * 6.000E+01 @® BIOFAC(23,2)
000 00 0 0100 0 0 0 00 A 0 0 0 0 0 0 0 0 o o e e
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Area of contaminated zome [m**2)
Thicknesgs of contaminated zone (m)
Length parallel to aguifer Elow (wm}
Basic radiation dose limit (mzem/yr)
Time since placement of material (yr)
Times for calcula
Times for calcula
Times for calculal
Times for calcula
Times for calcula
Times f£or calcula
Times for calcula
Times for caleula
Times for calcula

Initial
Initial
Initial
Initial
Tnitial
Initial
Initial
Tnitial
Initial
Tnitial

principal
principal
principal
principal
principal
principal
principal
principal
principal
principal

Coneentration in
Concentration in
Concentration in
Concentration in
Concentration in
Concentration in
Concentration in
Concentration in
Concentration in
Concentration in

Cover depth (m)
Density of cover material (g/cm**3)
Cover depth =rosion rate (m/fyr)}
Density of contaminated zone (g/cm*+3)
Contaminated zone
Contaminated zone
Contaminated zone
Contaminated zone
Contaminated zone
Average annual wind spesd (m/sec
Humidity in air {(g/m**3
Evapotranspiration coefficient
Precipitation {m/yx)

Irrigation {m/yx)

tions {yx}
tions {y¥)
tions {(yr)
tions (yr)
tions (yr}
tiong (vr}
tions (yr}
ticns (yr)
tions (yT)

radionuclide {pCi/g):
radionuclide {pCli/g):
radioovclide (pCi/g):
radionuclide {pCi/g):
radionuclide |(pCi/g):
radicnuelide (pCi/g):
radicnuclide (pCi/qg):

radionuclide (pCi/q):

radicnuclide (pCi/g):

radionuclids (pCi/g):
groundwater (pCi/L) :
groundwater (pCi/L) :
groundwater (pCi/LY:
groundwater (pCi/L) :
groundwater (pCi/L) ¢
groundwater (pCi/L) -
groundwater {pCi. /L) =
groundwater (pCi/L) ¢
groundwater (pCLi/L) :
groundwatexr (pCi/L) -

erosion rate (m/yr)
total porosity
field capacity

11/01/2006 0B:45

Site-8pecific Parameter Summaxy

3
3

Am-241
Cg-137
Pu-238
Pu-238
Pu-240
Pu-241
Sr-90
U-234
U-235
T-238
hm-241
Cs-137
Pu-238
Pu-239
Pu-240
Fu-241
Sr-30
T-234
U-235
T-238

hydraulic conductivity (m/yr)

b parameter

3
3
a
a
a
a
£l
3
3
E
3
3
3
E)
3
3
2
3
2
3
3
2
3
3
3
3
3
El
3
3
a
k)
3
a
a
k)
a
3
3
3
3
3
3
3
3
ES
2
a
3
3

618-2 Deep Zona Industrial Scenario RESRAD Evaluation

User 2
Input - 2

202E+03
S00E+QC

not used

1.
a.
1.
3.
1.
1.
3.
1.
3.
1.

500E+01
0DOE+0O
000E+QD
O00E+00
000E+01
200E+01
B00E+01
000E+02
000E+02
000E+D3

not usad

WKW We

.520E+00
.140E-01
. 0BOE+00
. 880E+01
.410E+31
L430E+01
7.
1.
2.
1.

400E+00
DBOE+D2
240E+00°

not used
not used
not used
nct used
not used
not used
net used

not used

not used
not used

4.
1.
1.
1.
1.
3.

EVCE+DO
S00E+DO
000E-03
S00E+00
00DE-03
000E-01

2.500E-01
2.200E-03
1.

3.400E+00

SOO0E+0L

not used

9.
1.

100E-01

3
El
kY
3
3
3
Ed
3
3
a
2
3
3
3
1
2
B
a
El
s
3
3
3
i
110E+D2 3
3
3
a
a
E]
3
a
3
3
a
3
3
s
3
1
3
3
a
3
3
3
3
s
524E-01 3
3

0. 000E+C0

D-56
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1.000E+04
2.000E+00
1.000E+02
2.500E+01
0.000E+00
1.000E+00
3.000E+00
1.000B+01
3.000E+01
1.000E+02
3.000E+02
1L.000E+03
0.000E+Q0
G.000E+CO

0.000E+00
0.000E+D0
0.0Q0E+0D
0.00C0E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00
9.000E+00
0.000E+00
0.000E+00
0.000E+00O
0.000E+0QD
0.000E+00
0.000E+00
Q.000E+C0
0.0D0E+0D

G.000E+00
1.500E+00
1.000E-03
1.500E+00
1.000E-03
4.000E-01
2.000E-01
1.000E+01
5.300E+0C
2. 000E+0C
8.000E+00Q
5.000E-01
1.000E+00Q
2.000E-01

kS
Default 3 (Tf
sxmnsnszs e e SRt R
4.

9.

T v T T I R T

Used by RESRAD

S T T o v o T Y L L TR R e T L

CVP-2006-00010

Parameter

THICKS
LCZPAQ
BRDL
I

TPCZ
FCCE
HCCE
BCE
WIND
HUMID
EVAPTR
PRECIP
RI
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Parameter Summary {continued)

3

08:45

User H
© Input 2
RAR

overhead
2,000E-01
not used
not used

used
used
used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not
not
not

not used .

2.000E+02
not used
0.000E+CD
G.0008E+C0

5.000E+01
not used
C.00CGE+00
0,.000E+00

2.000E+02
not used
0.000E+00
0.00C0E+0D

2.00C0E+02
not used
0.000E+00
0.000E+0C

2,000E+02
not usad
0.000E+00

T P P I I

Summary : 6§18-2 Deep Zone Industrial Scenario’ RESRAD Evaluation
File : §18-2 Deep Zone . RAD
Site-Specific

n a
Menu .
R0O13 ? Irrigation moda
RO13 ? Runoff coefficient
K013 ® Watershed area for nearby stream or pond (m%#2)
R013 '3 peccuracy for water/soil computations

3
R014 * Density of saturated zone (g/cm*+3)
RO14 ? Saturated zone total porosity
R0O14 2 Saturated zone effective porosity
RO14 ? Saturated zome field capacity
R014 ?® Saturated zome hydraulic conductivity (m/vyr)
R0O14 * Saturated zone hydraulic gradient
RO14 3 Saturated zZone b parameter
RO14 ? Water table drop rate {m/yr}
R0l14 3 Well pump Iintake depth (m below water table)
RO14 ? Model: Nondispersion (ND) or Mass-Balance (MB)
RO14 ? Well pumping rate (m**3/yr)

.3

R0O15 3 Number of unsaturated zome strata

3
RO16 * Distribution coefficlents for Am-241
RQ16 3 Contaminated zone (cm**3/g)
RO16 ? Saturated zone (cm**3/g)
RO16 * Leach rate (/yr)
RO16 2 Solubility constant

2
RO16 ? Distribution coefficients for Cs-137
RQ1E ? Contaminated zone {(cm**3/g)
RO16 3 Saturated zone (cm¥**3/g)
RO1E 3 Leach. rate (/yr)
ROLE 2 Sclubility constant

3
RO16 ? Distribution coefficients for Pu-238
ROL1E * Contaminated zone (cm**3/g)
RO16 2 Saturated zone {cm**3/g)
RO16 ? Leach rate {/yr)
RO16 ? Solubility constant

2
RO16 ° Distribution coefficients for Pu-239
ROLE ? Contaminated zone (cm*#*3/g)
ROLE *® Saturated zone {cm**3/g)
RO16 ? Leach rate {/yr)
RO16 °® Solubility constant

El
ROl6 ° Distribution coefficients for Pu-240
RO16 Contaminated zome (cm**3/g}
ROil6 3 Saturated zone {cm**3/g)
R016 *  Leach rate (/yr)
RO15 3 Solubility comstant

0.000E+00

D-57
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Default
AARE

overhead

2.000B-01
1.000E+08
1.000E-03

.5C0E+Q0
-000E-01
-000E-01
-QC0E-01
.000E+02
.000E-Q2
-300E+0Q
.000E-03
-000E+0L
a3

2.500E+02

BREmNH NN =

1

2.000E+01
Z.000E+01
0.000E+00
0.000F+00

1.0QQE+03
1.000E+03
0.000E+00
0.CODE+DO

2.000E+03
2.000E+03
0.000E+0C
0.000E+00

2.000E+03
2.000E+03
0.000B+00
0.000E+G0

2.000E+Q2
2.000E+03
0.0C0E+Q0Q
0.000E+QO

3
3

Uged by RESRAD

3.460E-06
not used

1.380E-05
not used

3.460E-08
not used

3.460E-0¢6
not used

2.460E-06
not used

Y P P N I T T I

CVP-2008-00010

Parameter

RUNOFF
WAREA
ERS

DENSAQ
TRSZ
EPFSZ
FCSZ
HCSZ
HGWT
BSZ
VWT
DWIBWT
MODEL
oy

NE

DCNTICC (
DCRUCS (
ALEACH(
SOLUBK(

DENTCC
DCNUCS (
ALEACH(
SOLUBK(

DCNUCC{
DONUCS {
ALEACH({
SOLUBK({

DeNuCe {
DCNUCS {
ALEACH (
SCLUBK (

DOWUCC (
DnaNUCs (
ALEACH (
SOLUBK(

Rev. 0
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Rev. 0
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Bummary : 518-2 Deep Zone Industrial Scenario RESRAD Evaluation
File : 618-2 Deep Zone.RRD .

Site- Speelflc Parameter Summary (cont:.nuec‘l)
o 3 2 Tser 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default * (If different from user :.nput) 3 Name

AARARAR AR AR AR AR A R AR AR AR AR AARARARARARARAR mmmmmmmwﬂmu

ROL16 3 Distribution coefficients for Pu-241 3 i 3

k016 3 Contaminatad zone [cm**3/g) 2 Z.000E+0Z ? 2.000E+03 * = * DCHUCC(10)

RO16 *  Saturated zone (om**3/g) 3 pot used ! 2.000E+03 3 - 3 DCNUCS (10)

ROl * Leach rate {/yr) ! D.G00E+00 * 0,000F+00 2 3_460E-06 3 ALEACH(10)

ROLE *  Golubility comstant 3 0.000E+00 * 0.000E+00 2 not used : SOLUBK{10}
3 - 2 3 a 2

RO16 * Distribution coefficients Lor Sr-30 3 2 3 2

RO16 * Contaminated zone {cm**3/g) 3 2.5Q0E+01 * 3.000E+01 3 - 3 DCNUCC(14)

ROLE 3 Saturated zone {em**3/g) 3 not used 3 3.000E+01 3 -—- = DCNUCS (14)

ROl6 3 Leach rate (/yr}) 3 0.000E+00 * 0.0Q00E+CQ0 3 Z2.750E-05 * ALEACH({14}

RO1E = Solubility constant > 0.00CE+00 * 0.000E+00 3 not uged * SOLUBK(14}
3 3 El E 3

R016 3 Distribution coefficients for U-234 3 4 N 3

RO16 * Contaminated zome (cm**3/g) X 8.900E+00 * 5.0008+01 2 - 3 DCNUCC (20}

R0is 2 Saturated zome (cm**3/g) 3 not used * 5.000E+01 3 --- I DCNUCS (240)

R016 * Leach rate (/yr) : 3 0.000E+00 * 0.000E+00 3 7.623E-05 3 ALEACH(20)

RO1g * Soclupility comstant 2 D.000E+00 * 0.000E+00 tnot used ? SOLUBK{20)
3, k] a El E

R016 3 Distribution coefficients for U-235 2 3 3 3

RO1g 2 Oontaminated zone (cm**+3/g) 2 B3.900E+00 * 5.000E+01 2 --- 1 DONUCC({21)

RO1E 2 Saturated zone (cm*¥3/q) * not used * 5.000E+01 = -—= 3 DCNUCS (21)

R016 * TLeach rate [(/yr) 3 Q.00OE+00 * 0.0DOE+00 3 7.623E-05 3 ALEACH(21)

ROle 3 Solubility constant * 0.00QE+00 * 0.000E+00Q 3 not used 1 SOLUBK(21}
£ 3 3 3 3

RO1€ * Distribution coefficients for U-238 2 2 2 ?

RO16 ? Contaminated zone {om**3/g) 3 B.900E+0D 2 5.000E+01 = --- 3 DONUCC{23)

ROl6 ? Saturated zome (omx+3/g) * pet used * 5.000E+01 3 --- # DCNUCE (23)

R0O16 ® Teach rate (/yr) 3 D.000E<0D ¥ 0.000E+00 2 7.623E-05 3 ALEACH{23)

RO16 2 Solubility constant ® D.C00E+00 * 0.000B:00 °? not used 3 BOLUBK{23)
3 2 3 3 i

RO16 3 Distribution coefficients for daughter ac-227 2 3 2 3

RO16 3  Contaminated zone [cm*+*3/g) 3 2. 000E+0L 3 2.000E:01 # - 3 pCNOCC( 1)

ROLG 3 Saturated zone (cm**3/g} : pot used * 2.500E+01 3 --- 3 peNUcs( 1)

ROL1E 2 Leach rate (/yr) ? 0_Q00E+00 3 0O.000E+0QO0 2 3.431E~-05 3 ALEACH( 1)

RO1l6 3 Solubility constant 3 0.C00E+00 3 0.000E+Q0 3 not used 2 SOLUBKE( 1)
3 3 K E) a

R016 ? Distribution coefficients for davghter Np-237 3 3 3 2

RO16 2 Contaminated zone [cm**3/g) 3-1.000E+00 2-1.000E+00 2 2.574E+02 4 DCNUCC{ 4)

ROLE 2 Saturated zone (cm**3/g) * not used *-1.000E+00 ° - 1 DCNUCS{ 4)

R016 2 Leach rate {/yx) 3 0.00DE+00 ? 0.000E+00 2 2.6RIE-06 3 ALEACH( 4)

RO16 ? Scolubility constant 3 0.000E+00 2 0.DOOE+00 2 not used 3 SOLUBK( 4)
2 3 2 k] 3

R016 ? Distribution coefficients for daughter Pa-231 3 2 2 3

RO16 * Contaminated zone (cm**3/g) 3 5.000E+01 ¢ 5.D00E+01 = --- 3 DCNUCC( 5)

RO16 2 Saturated zone (cmr*3/g) 3 pot uwsed * 5.000E+01 ° - : DONUICS( 5)

RO1E *  Leach rate [/yr) 3 0.000E+00 * 0.000E+0Q0 @ 1.380E-05 3 RLEACH{ 5)

RO1E 2 Sclubility constant 3°0.000B+00 * 0.000E}00 = not used ? SOLUBK( 5}

D-58
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Jummary : 518-2 Deap Zone Industrial Scenmarioc RESRAD Evaluation
File + 618-2 Deep Eone.RAD
Site-Specific Parameter Summary (continued}
a 3 3 User 2 3 © Used by RESRAD 1 Parameter
3 3 Input 2 Default 3 (If different from user input} 3 Name
AARA A 2 B AR AR AR AR AR R AR R AR R A A AR R A AR A A R AR R R A AR R A R AR R AR AR A R R A R AR A R R A R A E AR A AR AR AR AR ARARARAS ARAAR
RO16 * Distribution coefficients for daughter Pb-210 2 : 3 3
RO146 ? Contaminated zone {(cm**3/g) * 1.000E+02 * 1.000E+02 3 - 1 peNucc{ 6)
ROle 3 Saturated zone {em**3/g) ? not used * 1.000E+02 3 - 3 DONUCS{ &)
RO16 2 Leach rate (/yr) ® D.DOOE+00 2 0.000E+00 3 6.914E-06 2 ALEACH{ &)
RAl6 3 Solubility constant 3 D.0QO0E4+00 * 0,000E4DQ ? not used * SOLUBK( &)
a a 3 i 3
R016 ? Distribution coefficlents for daughter Ra-226 2 : 3 3
ROlg 3 Contaminated zone (cm¥*3/g) h 3 7.D00E+01 3 7.000E+01 ? --- 3 DCNOCC(Lz)
ROlG ? Saturated zone (om**3/g) : not used @ 7.000E+01 2 --- 2 DONOCS (12)
R016 *  Leach rate (/yr) > 0.0008+00 3 0.000%+00 ? 9.870E-06 3 ALEACH(12)
RO16 * Solubility constant 3 0.000E+0C * 0.000E+0Q 2 not used 1. SOLUBK(12)
2 a a El 3
RO16 ? Distribution coefficients for daughter Ra-228 3 - 3 2 3
ROLlE 2 Contaminated zone {(cw**3/g} 3 7.000FE+01 ®* 7.000E+01 2 -—- 2 DCNUCC(13)
ROLE 2 Saturated zome (cm**3/g) * ot used 3 7.000B+01 °* - * DCNUCS{13)
RO16 *  Leach rate {/yr) 5 0,0008B+00 * 0.000E+00 3 9.8708-08 4 ALEACH(13)
ROl 2 Solubility constant H * 0,000B+00 3 0.000E+00 2 not used i SOLUBK{13)
- 2 3 3 3 3
RO16 ? Distribution coefficients for daughter Th-228 3 3 3 3
RO16 * Contaminated zone {cm¥*3/g} - 3. 2.000E+02 3 6.0008+04 3 -=- * DONUCC[15)
RO16 2 Saturated zone (cm**3/g) 3 not used ? 6.000E+04 2 - 3 DCNUCS(15)
RO1E 2 Leach rate (/yr) 3 0.000E+00 2 0.Q0C0E+00 3 3_.460E-06 3 ALEACH(15)
ROL6 * . Solubility constant * 0,000E+00 * D_Q00R+00 3 not used 2 SOLUBK({15])
a 3 k) . 3 3
RO16 ? Dietribution coefficients for daughter Th-223 ] 4 3 3
RO16 ¢ Contaminated zone {(cm*+*3/g) 3 2,000E+02 * §.000E+02 3 --- 3 DONOCC{16)
ROL1E ? Saturated zone (cm**3/g} 2 pot used ? §.000EH+04 3 e 2 DONUCS(16
RO16 * Leach rate (/vr) 3 0.000E+00 * 0.000E+00 3 3.460E-06 "2 ALEACH(16)
RO16 ¢ Solubility constant 2 (.Q00E+D0 # 0.000E+00 2 not used 3 SOLUBK(1lé
2 . a k] 3 a
RO16 * Distributlicon coefficients for daughter Th-238 3 H L 2
RO1l§ Contaminated zone [cw**3/g) * 2.000E+02 * £.000E+04 ? --- ¥ DCNUCC(17)
ROLG ° Saturated zone (cm**3/gl 3 not used 3 6.000E+04 ?2 --- * DCNUCS {17)
RO16 * Leach rate (/yr) 1 0_000E+0C 3 0.00DE+00 ? 3.460E-06 3 ALEACH({17)
RO16 * Solubility constant s 0_Q00E+00 * 0.000E+00 3 not used + SOLUBK(17}
3 3 3 El 3
RO16 3 Distribution coefficients for daughter Th-232 2 8 4 3
ROL& * Contaminated zone (cm**3/g) 3 2.000E+02 ' €.000E+04 3 - 3 DCNGEC{18)
ROL6 ®  Saturated zone (cm**3/g} * not used ? 6.C00E+04 3 -—- * DCNUCS (18)
ROi6 * Leach rate (/yr) 3 §,000E+00 * 0.000E+00 3 3.460B-05 : ALERCH{18)
RO16 * Sclubility constant * 0.Q0CE+0Q * 0,000E+C0 ? not used * SOLUBK({18)
3 - a i E 2
R016 3 Distribution coefficients for daughter U-233 8 3 3 3
ROLG 3 Contaminated zone (cm**3/g) 3 8,900E+00 ? 5,000E+01 2 --- 2 DOWgCC(Ls)
S RO1E 3 Saturated zone {cm**3/g) 3 not used 3 5.000E+01 * ——— 3 DCNUCE(18)
R016 *  Leach rate {/yr) 1 0.000E+00 2 0.0DQ0E+00 2 7.623E-05 3 RLEACH(18)
RO15 * 3 B.000E+00 * 0.000E+00 2 not used 3 SOLUBK({19}

Solubility constant
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Summary : 618-2 Deep Zope Industrial Scenario RESRAD Evaluation

File : 618-2 Deep Zons.RAD

Site-Specific Parameter Summary {continued)
o] 3 3 User E 1 Used by RESRAD 3 Parameter

RO16 ? Distribution coefficients for daughter U-236 i E 2 H
RO16 °? Contaminated zone {cm**3/g) 3 §.900E+00 * 5.000E+01 2 - 3 DCNUCC(22)
ROLG 2 Saturated zone (cm*+#3/g) 3 not used 3 5.000E+01 2 - 4 DONUCS{22)
R016 2 Leach.rate (/yr} 2 0.000E+00 * 0G.000E+00Q 3 7.623E-05 * ALEACH{22Z}
R016 * Solubility constant s 0.C00E+00 3 0.000E+0Q @ not used 3 SOLUBK({22)
3 i - E 3 3
RO17 # Inhalation rate (m**3/yr) 3 7,.300E+03 3 8.400E+03 3 -—-= 3 INHALR
R0L7 * Masg loading for inhalation (g/m**3) 3 1.000E-04 * 1.0Q0E-04 ° --= 3 MLINH
RO17 3 Exposure duratiom 3 3.000E+01 * 3.000E+01 3 --- * ED
R017 % Shielding factox, inhalation 3 4 000E-01 * 4.000E-0L 3 - 2 SHF3
R017 * Shielding factor, external gamma 3 7.000E-01 * 7.00DE-OQL % --- i SHFL
ROL7 3 Fracticn of “ime spent indoors * 1.650E-01 ¢ 5.000E-01 2 - 3 FIND
RO17 ® Fraction of <ime spent cutdoors (on site) ? 5.500E-02 ® 2,500E-01 & --- 3 FOTD
RD17 * Shape factor flag, exterrnal gamma 1 1.000E+00 * 1.000E+Q0 3 >0 shows circular AREA. > F8
R017 ? Radii of shape factor array {used if FS = -1): 2 K 3 ®
®O17 Outer annuler radius (m), ring 1: ! not used 3 5,000E+01 32 -— 3 RAD_SHAPE{ 1)
RO17 2 Outer anmular radius {(m}, ring 2: : not used 3 7.071E+01 3 -— 3 RAD SHAPE( 2)
RO17 2 Outer annular radius {(m), zring 3: * not used 3 0.000E+00 * ——— * RARD_SHAPE({ 3}
R0O17 @ Outer annular redius (m}, ring 4: * not used * 0.000E+00 3 --- 2 RAD SHAPE( 4)
RO17 * Outer annular radius (m}), ring 5: * pot used * (.000E+00 2 --- * RAD SHAPE( 5}
R017 3 Outer annular radius (m), ring a: * oot used * 0.000E+00 °® --- ¢ RAD SHAPE( &}
RO17 *  Outer amnular radiue (m), ring : * not used * 0.000E+0Q * - * RAD SHAPE( 7]
ROL7 * Outer annular radius (m), ring &8: ? not used ¢ 0.000E+00 ? - 3 RAD SHAPE( B)
RO17 3 Outer annular radius (wm), ring 9: 2 not used 3 0.000E+00 2 --- 3 RAD SHAPE( 9)
RO17 3 Outer annular radivs (m), ring 10:. 2 not used 3 0.00CE+0D 3 - 3 RAD SHAPE(10)
ROL7 * Outer apnular radius (m), ring 11: ? not used * 0.0O0E+00 2 -—- 3 RAD SHAPE(11)
RO17 2 Outer annular radius (m), ring 12: 2 not used ? 0.000E+00 2 --- 3 RAD_SHAPE(12)
3 . . 3 a 3 2
RO17 ? Fractions of annular aress within AREA: 2 2 E 2
ROL17 2 Ring 1 I not used 3 1.000E+00 2 -—- * FRACA( 1)
rRO17 2 Ring 2 3 not used 32 2.732E-01 @ --= ? FRACA{ 2)
RO17 2 Ring 3 * not used * 0.000E+00 3 --- 3 FRACA( 3}
RQ17 * Ring 4 3 pnot used 2 0.000E+00 2 --- : FRRCA( 4)
ROL7 2 Ring &5 3 not used 2 0.0C00E+00 2 -—- 3 FRARCA{ 5)
RO17 * Ring € * not used * 0,000B+00 3 --- 3" PRACA( &)
RO1L7 2 Ring 7 3 not used 3 0.000E+00 2 -—- * FRACR{ 7)
RO17 2 Ring 8 ® not used * O0.000E+0D 3 - 3 FRACA{ 2)
RO17 3 Ring 2 * aekt used 3 0.0008+G0 3 --- * FRACA( 9)
RO17 3 Ring 10 * nok used 3 0.000E+00 3 --- * FRACZ (10)
RO17 * Ring 11 3 not used @* 0.000E+Q0 ? —-— 3 FRACA(11)
RO17 3 Ring 12 > net used 3 0.0008+00 3 --- 3 FRACA(12)
3 N 3 3 3 a
R018 * Fruits, vegetables and grain consumption (kg/yr) * not used 32 1,600E+02 @ -—- 4 DIET(1)
R018 3 Leafy vegetable consumption (kg/yr} * pot used 3 1.400E+01 3 .= * DIET(2)
RO18 3 Milk censumption {L/yx) 3 not used 3 9.200E+D01 2 --- 3 DIET({3)
RU18 1 Meat and poultry consumption (kg/yr) 3 not used ?* €.300E+01 3 --- 3 DIET(4)
RO18 * Fish consumption (kg/vr) s not used 2 5.400E+00 3 --- 3 DIBT({3)
R{18 ? Other seafood consumption (kg/yy) * not uszad 2 9_0Q00E-01 ? - 3 DIBRT{E)
RO18 ? Soil ingestion rate (g/vr) 3 7.300E+01 ? 3,5§50E+01 ? -—- 3 S0IL
R018 2 Drinking water intake (L/yr) 2 not used ? 5.100E+02 2 2

== DWI
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Site-Specific Parameter Summary (continued)
User 3
Tnoput 2

11/01/2006

not
not
not
not
not
not

1.500E-0L

not
not
not
not
not

not
nat
not
not
not
not
not
not
not
not
net
not
not
not
not
not

not
not
not
not
not
not
not
not
not
not

08:45

used
used
uzed
used
used

used
uzed
used
uzed
used
used
used
used
used
used
used
used
used
used
usad
used

used
used
used
used
used
used
uged
used
used
used

Summary : §18-2 Deep Zone Industrial Scenario RESRAD Evaluation
File €18-2 Deep Zone=.RAD
G kY
Menu 3 Paramgte;
RO18 3 Contamination fraction of drinking water
RO018 ¥ Contamination fraction of household water
RD18 * Contamination fraction of livestock water
RG18 3 Contamination fraction of ixrigation water
RO18 * Contamination fraction of aguatic food
R018 * Contamination fraction of plant food
RUL8 * Contamination fraction of meat
R018 3 Contamination fraction of milk
3
RO18 ? Livestock fodder intake for meat (kg/day)
R019 * Livestock fodder intake for milk (kg/day)
R018' ? Livestock water iotake for meat (L/day}
RO1% ? Livestock water intake for milk {L/day)
RO1% 2 Livestotk soil intake (kg/day)
RO12 ? Mazs loading for foliar deposition (g/m*%3)
RU1Y9 ? Depth of soil mixing layer (m)
R018 ? Depth of roots (m)
RO18 ? Drinking water fractiom from ground water
RO12 ? Household water fraction from ground water
RO18 3 Livestock water fraction from ground water
R019 * Irrigation fraction from ground water
E
R19E ? Wet weight crop yleld for Non-Leafy (kg/m¥+*2)
R19B ? Wet weight crop yield for Leafy (kg /m**2)
R19B * Wet weight crop yisld for Fodder (kg/m*+2
R1SE 2 Qrowing Season for Non-Leafy (years)
R19B ? Growing Season for Leafy (years)
R19B ? Growing Season for Fodder (years)
R19E ? Translocation Factor for HNen-Leafy
R19B ? Translocation Factor for Leafly
R19B * Translocation Factor for Fedder
R1YB * Dry Foliar Interceptién Fractiom for Won-Leafy
R19B ? Dry Feliar Interception Fraction for Leafy
R19B ? Dry Foliar Interception Fraction for Fodder
R19B * Wet Foliar Interception Fraction for Non-Leafy
R19B ? Wet Foliar Interception Fraction for Ieafy
R19B 3 Wet Foliar Interception Fractiom for Fodder
R19B ? Weathering Removal Constant for Vegetation
a
14 7 C-12 concentration in water (g/cm*+3)
€14 * C-12 concentration in contaminated soil {g/g)
Cl4 @ Fraction of wegstation carbon from soil
C14 ? Fraction of wvegetation carbon from air
¢14 3 C-14 evasion layer thickness in soil (m)
C14 * £-14 evasion flux rate from soil (1/zec)
Ci4 3 (C-12 evasion flux rate from soil {1/sec)
¢l4 3 Fraction of graln in beef cattle feed
C14 @ Fraction of grain in milk cow feed
Ci4 ? DCF correction factor for gaseous forms of Cl4
a

T o P P P I T
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Pefault

1.000E+CO
1.Q000E+00
1.000E+00
1.000E+00
5.000E-01

-1
-1
-1

& .BOOE+0L
5.500E+02
5.000E+0%
1.600E+02
5.000E-01
1.000E-02
1.500E-01
9.000E-01
1.000E+00
1.000E+00
1.00C0E+00
1.00CE+00

7.000E-01
1.5008+00
1.100E+00
1.700E-01
2.500E-01
8.000E-02
1.000E-01
1.000E+00
1.000E+00
2.500E-01
2.500B-01
2.500E-0QL
2.500E-01
2.500E-01
2.500E-01
2.0C0E+01

2.000E-05
3.000E-02
2.0008-02
9.800E-01
3.000E-01
7.000E-07
1.000E-10
8.000E-01
2.000E-0L1
8.894E+0%

El

ferent from us
ARRRE e

Used by RBSRAD
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DROQT
PGWDW
FOWHH
FOWLW
FGWIR

TV (1)
wi2)
Tv(3)
TE{1)
TE(2)
TE{3}
TIV(1}
TIV(2)
TIV(3)
RDRY (1)
RDRY{2)
RDRY {3)
RWET{1}
RWET (2}
RWET {3)
WLAM

C12WTR
Cl2CZ
CB0IL
CARIR

. oMC
EVSN
REVSN
AVFG4
AVFG5
COzF
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Summary : 618-2 Deep Zone Industrial Scenario RESRAD Evaluation
File 618-2 Desp Zone.RAD
Site-Specific Parameter Summary’ (continuesd)
Q 3 2 User 3 3 TUsed by RESRAD 3 Parameter
Menu * Parameter 2 Input 2 pDefault ¢ (If different from 2 Name
ARAAAAARA g Jol oot aignimpua i KR AARREAAAFAAAALEL

STOR * Storage times of contaminated foodstuffs (days): 3 3 : !
STCR 3 Fruits, non-leafy vegetables, and grain ’ * 1,400E+01 * 1.400E+01 2 ——- * ETOR_T(1)
STOR * Leafy vegetables 3 1.0008+00 ? 1.000E+00 @ - ¥ STOR_T(2)
STOR *  Milk 1 1.0COE+0D 5 1_000E+00 * --- * STOR_T(3)
STOR * Meat and poultry 1 2.000E+01 * 2.C00E+01 3 --- ? STOR_T(4)
STOR *  Figh i 3 7.000E+00 ! 7.000E+00 2 . * STCR_T{5)
STOR *  Crustacea and mollusks 2 7.0D0E+C0 * 7.000E40C --- 3 STOR_T(6)
STOR 3 Well water 3 1.CO0E+00 * 1.00DE+00 2 --- * STOR_T{(7)
STOR *  Surface water 3 1_00CE+00 ? 1.000E+00 2 - * STOR_T (8)
STOR 3 Livestock fodder 3 4 _5Q0E+01 * 4.500E+01 2 - 3 STOR_T(8)

A . 3 a 1 3
RO21 3 Thickness of building foundation (m} 3 not used * 1.500E-01 32 --- 3 FLOORIL
R021 ? Bulk density of building foundation (g/cm**3) * not used : 2Z.400E+00 3 - 3 DENSFL
E021 ? Total porosity of the cover material ? not used 3 4.000E-G1 ? -— 3 TRCV
R0O21 * Total porogity of the building foundation 3 not used * 1.000E-01 2 -—- 2 TEFL
R0OZ1 * Volumetric water content of the cover material % not used 3 5.000E-D2 ? - 3 PHZOCY
ROZ1 * Volumetric water content of the foundation 3 pot used 3 3.000E-D2 3 - 3 PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 @ in cover material 3 not used 3 2.000E-06 * --- 2 DIFCV
RO21 3 in foundztion material * not used 3 3.000E-07 3 --- 2 DIFFL
RO21 = in contaminated zone seoil ! not used $ 2.000E-06 2 - * DIFCE
R0Z1 3 Radon vertical dimension of mixing (m) ? not uged * 2.000E+00 = --- 3 HMIX
ROZ21 3 Average building air exchange rate (1/hr) 2 not used 3 5,.000E-01 2 - 2 REXG
R021 ? Height of the building (xoom} (m} 2 not used 2 2.500E+00 2 ——- 3 HRM
R021 ? Building interior area factor 3 pot used 2 0.000E+00 2 --- 3 FRI
RO21 ? Building depth below ground surface [(m) 3 neot used 3-1.000E+00 2 - * DMFL
R021 ? Emanating powar of Rn-222 gas 3 not used * 2.500B-01 @ - 3 EMBNR (1)
R0O21 ? Emanating power of Rn-220. gaz ? npot used * 1.500E-01 3 --- 3 EMANA(2)

a 3 3 a 3
TITL ? Number of graphical time points 3 54 3 - 3 -—— 1 WPTS
TITL ! Maximum number of integration points for dose : 5 2 - 3 -—- 1 LYMAY
TITL ? Maximum number of integraticn points for risk 2 2 - 3 --- 3 KYMAX
0 0 3 e Q0 0 00 0 0 0 00 0 301 0 0 0 59000 00 0 0 0 0 0 19 A 0 0 0 e 5

Surmary of Pathway Selections

. I:J.?‘Ehwa_.}_r__"_“ . 2 User Selection

1 -- external gamms 2 active

2 -- inhalation {w/oc radom}? active

3 -- plant ingestion 2 suppressed

4 -- meat ingestion B suppressed

5 -- milk icgestion B suppressed

€ -- zguatic foods 3 suppressed

7 —- drinking water 3 suppressed

8 -- soil ingestion E active

9 -- radon 3 suppressad

Find peak pathwey dozes 3 active :
000 0 RO
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Summary : &18-2 Deep Zone Industrial Scenario RESRAD Evaluation

File : £18-2 Deep Zone.RAD

mensions Imitial Soil Congentrations, pCi/g

Area: 4202.00 square meters Am-241 5.520E+00
Thickness: 9.20 meters C=-137 L 9.140E-01
Cover Depth: 2.60 meters Pu-233 1.080E+00
Pu-239 5.880E+01

Pu-244 1.410E+0L

Du-241 3.430E+01

Sr-30 7.400E+00

U-234 1.080E+02

U-235 2.240E+00

U-238 1.110E+02

) Total Doge TDOSE(L), mrem/yr .
Baglic Radiation Doge Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AR AR AR AR AR AR A R A AR A A AR AR AR AR A R A A A A AR A A AR AR AR AR AA A AAARARARARARAR

t (years): 0.000E+00 1.000E+00 3.0C00E+00 1.000E+01 1.200E+01 3.800E+01 1.000E:02 3.000E+02Z 1.000E+03

TDOSE(t)}: 0.D0CE+00 0.000E+00 O0.000E+00 0O,000E+00 0.C0QE+08 0.C000E+D0 0.00Q0E+0D 35.938E-27

5.693E-22

M(t}: O0.000E+00 O.000E+00 O0.000E+0C O0.0Q0E+0G0 O0.00CE+00 O.000E+00 0.0G00E+00 3.959E-28 3.796E-23

OMaximum TDOSE(t): 5.693E-22 mrem/yr at t = 1.000E+03 years

D-63
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Summary : §18-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation

File : 618-2 Staging Pile.RAD
Table of Contents

Pazt I: Mixture Sums and Single Radionuclide Guidelines

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

dite-Specific ParaMeLer SBUMMALY «.evvvr-rccammmnmmneronn-
Summary of Pathway Selections .......cevevirerrrenes R
Contaminated Zone and Total Doge SBUMMAYY .. .u-ve-ssuinavras :
Total Dose Components
Time = G.000B+00 .. .. ittt r i e e samaaaanan
Time = L.000E+00 ... i i ettt it e et s msamaam s
Time = 3.000E+00 (v .vncmr it iitimienaseraanaanerennn
Time = 1.000E+0L ......... e et aeiaaaea e
Time = L.200B+0L .. tiienrnrrrmrmnsocannaescoaaannaaena
Time = 3. 800E+01 .. .. i ittt ttantitar s arasnansssrs
Time = 1.000B402 .. it ut it e a i e ita e e e caan s
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Summary : 61B8-2 Staging Pile and Decontaminaticn Pad Area RESRAED Evaluation
File : 61B-2 Staging Plle.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: HEAST 2001 Morbidity
o 3 ? Current 3
3 Parameter 3 VYalue

B-1 * Dose conversicm factors for inhalation, mrem/pCi: I 3
B-1 3 Ac-2274D * 6.720E+00 ?
B-1 3 Am-241 * 4 .440K-01 ?
B-1 2 (s-1374D 2 3.180E-05 ¥
B-1 =* H-3 ? §.4Q0E-08 2
B-1 3 Np-237+D 5. 400E-01 3
B-1 * Pa-231 2 1.28QE+00 *
B-1 3 Fb-210+D ? 2.320E-02 ?
B-1 * Pu-238 3 3.920E-01 2
B-1 ? Pu-239 * 4.28Q0E-01 2
B-1 7 Pu-240 3 4.290R-01
B-1 3 Ra-226+4D # B.E0DE-03
B-1 3 Ra-228+D *.5_0BDE-03
B-1 3 Th-228+D * 3.450E-01
B-1 Th-229+D 3 2.160E+00
B-1 Th-230 * 3.260E-01
B-1 Th-232 2 1 _640E+00
B-1 T-233 . ¥ 1.350E-01
B-1 U-234 ¢ 1.320E-01
B-1 U-235+D 3 1.230E-01
B-1 U-236 5 1_250E-01
B-1 U-238+D * 1.180E-01

L I T R T T T |

[ T I N R T |

ggogooguoggggog ? [=R=Nel-RsRelelelelefs]
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D-34
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Dose conversion factors for ingestion, mrem/pCi:
Ac-227+D
Am-241
Cs-137+D
H-3
Np-227+D
Pg-231
2b-210+D
Pu-238
Pu-239
Pu-240
Ra-226+D
Ra-228+D
Th-228+D
Th-229+D
Th-230
Th-232
TU-233
U-234
T-235+4D
U-236
U-238+4D

Food transfer factors:

AGg-227+D , plant/soil concentration ratio, dimensionless
Ac-227+D , beef/livestock-intake ratie, (pCi/kg)/(pCi/d)
3c-227+4D , milk/livestock-intake ratlo, (pCi/L)/{pCi/4)

D-65

1.480BE-02
3.640E-03
5.000B-05
6.400E-08
4.440E-03
1.060E-02
7.270E-03
3.200E-03
3_540E-03
3.540E-03
1.330BE-03
1.4408E-03
8.0B0E~02
4,030E-03
5.,480E-04
2.730E-03
2.8%0E-04
2.830E-04
2.670E-04
Z.690E-04
2.690E-04

2.500m-03
2.000E-05
2Z.000E-05

6_720E+00
4 .440E-0QL
3.190E-05
&_400E-08
5.400E-01
1.280E+00
2.320E-02
3.920E-01
4.290E-01
4,290E-01
8.600E-03
5.080E-03
3.450E-01
2.160E+0C0
3,260E-01
1.640E+C0
1..3508-01
1.320E-01
1.230E-01
1.250E-01
1.180E-01

1.480E-02
3.640E-03
5.0008-05
6.400E-08
4.440E-03
1.060E-02
7.270E-03
3.200E-03
3.540E-03
3.540E~-03
1.330E-03
1.440E-03
8.080E-04
4.030E-03
5.480E-04
2.7308B-03
2.850E-04
2.830E-04
2.670E-04
2.690E-04
2.6920E-04

2,5008-03
2.000E-05
2_000E-05

Parameter

DCF2( 1)
DCF2 ( 2)
DCF2 { 3)
DCF2 (- 4)
DCF2( 5)
DCF2( 6)
DCF2{ 7)
DCF2{ 8)
DCF2( 9)
DCF2{19)
DCF2 (11)
DCF2 (12)
DCF2 (13)
DCF2 (14)
DCF2 (15)
DCF2 (18)
DCF2 (17}
DCF2{18)
DCF2 (18)
DCF2 (20)
DCF2 (21)

DCF3( 1)
DOF3{ 2)
DCF3{ 3)
DCF2{ 4)
DCF2{ 5)
DCF3{ )
DCF3{ 7)
DCF3{ 8)
DCF3{ 9)
DCF3{10)
DCF3 (11)
DOFS (12)
DCF3 {13)
DCF3 (14)
DCF3 (15)
DCF3 (16)
DCF3 (17)
DCF3 (18)
DCF3 (19)
DCF3 (20)
DCF3 (21)

RTF( 1,1)
RTF( 1,2)
RTF( 1,3)

CVP-2006-00010
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File : 61B-2 Staging Pile.RAD
Dose Conversiom Factor (and Related) Parameter Summary (continued)
) File: EEAST 2001 Morbidity

o] 3 3 Current 2 3 Parameter
Menu 2 Parameter 2 Value 2 pefault 3 Name
AR ARARRR AR AR AR AR AR AR A A AR AR AR AR AR A A AR AR A AR AR AR R AR AR R AR KRR AR A RARARARARRARARAARBARRARRARRARRRRARARARRARR
D-34 2 am-241 , plant/scil concentration ratio, dimensionless 2 1.000E-03 * 1.000BE-03 * RTF( 2,1}
D-34 ? am-241 , beef/livestock-intake ratic, (pCi/kg}/(pCi/fa) : 5,000E-035 ? 5.000E-05 2 RIF( 2,2}
D-34 ? Am-241 , milk/livestock-intake ratio, {pCi/L}/(pCi/d} * 2,000E-06 * 2.000E-06 3 RTF( 2,3)
D-324 3 3 2 2

D-34 3 Ce-127+D , plant/seil concentration ratio, dimensionless 3 4.000E-02 ? 4.000E-02 3 RTF{ 3,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/ (pCi/fa) 3 3.000E-02 ¥ 3.000E-02 * RTF({ 3,2)
D-34 * (s-137+D , milk/livestock-intake ratie, (pCi/L)/(pCi/d) 3 8.0008-03 * 8.000E-03 3 RTF( 3,3)
D_34 2 a 3 3

D-34 * H-3 , plant/soil concentration ratio, dimensionless * 4_BOOE+00 3 4,.800E+00 ¥ RTF( 4,1)
D-34 3 H-3 , beef/livestock-intake ratio, (pCi/ky)/(pCi/d) * 1.2008-02 * 1.200E-02 * RTF{ 4,2)
D-34 2 H-3 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) : 1.000E-02 3 1.000E-02 * RTF{ 4,3)
D_34 3 3 3 3

D-34 3 Np-237+D , plant/soil concentration ratio, dimensionless 3 2 . 000E-02 ®* 2.000E-02 ? RTF({ 5,1)
D-34 * Np-237+D , peef/livestock-intake ratio, (pCi/kg)/{pCi/d) * 1,000E-03 * 1.000E-03 * RTF{ 5,2}
D-34 ¢ Np-237+D , milk/livestock-intake ratic, (pCi/n}/{pci/d) s 5,000E-06 ® 5.000E-06 ? RTF( 5,3)
D..34 k] 3 2 3

D-34 2 pa-231 . plant/scil concentration ratio, dimensionless * 1,000E-0Z ® 1.000E-02 3 RTF( 6&,1)
D-34 ? Pa-231 . beef/livestock-intake ratio, {pCl/kg}/(pCi/d) 3 5.000E-03 ® 5.000E-03 ® RTF( &,2)
D-34 ?* Pa-231 , milk/livestock-intake ratio, {pCi/L)/(pCi/d} 3 5_0Q00E-06 ? 5.000E-06 ®* RTF{ &,3)
D_34 a 3 3 3 .

D-34 * Pb-210+D , plant/soil ccncentration ratio, dimensionless 3 1_000E-D2 * 1.0Q0E-02 ® RTF( 7,1}
D—_?:4 : Ph-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} : 8.000E-04 * 2.000E-04 2 RTF( 7,2}
D-34  Pb-210+D , wilk/livestock-intake ratio, {pCi/L)/(pCi/d) 2 3.000E-04 % 3.000B-04 * RTF({ 7,3)
D_34 a 3 3 2

D-34 3 Pu-238 , plant/soil concentration ratio, dimensionless ? 1.000E-03 * 1.000E-03 = RTF{ 8,1)
D-34 3 Pu-238 . beef/livestock-intake retio, (pCi/kg)/(pCi/d) 2 1_000E-04 * 1.000E-04 ® RTF{ 8,2)
D-34 ® Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-06 ? 1.000E-06 3 RTF{ 8,3)
D_34 2 a 3 k3

D-34 * Pu-239 , plant/scil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 ®* RTF{ %,1)
D-34 * Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 7 1.000E-04 ® RTF{ 9,2}
D-34 * Pu-23% , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-06 7 1_000E-06 ? RTF( 9,3)
D_34 3 3 3 3

D-34 * Pu-240 , plant/soil concentration ratio, dimensionless 2 1.000E-03 ?* 1.00DE-03 ? RTF(10,1)
D-34 * Pu-240 , .beef/livestock-intake ratio, (pfi/kg)/ (pCi/d) * 1.000E-904 3 1.000E-04 3 RTF({10,2)
D-34 * Pu-244 , milk/livestock-intake ratio, {pCi/L)/{pCi/d) # 1.000E-06 3 1.000E-06 3 RTF(10,3)
D_34 =) 3 F 3

D-34 * Ra-226+D , plant/soil concentration ratio, dimensicnless * 4_000E-0Z ? 4.000E-02 ® RTF(11,1)
D-34 3 Ra-2264D , beef/livestock-intake ratlieo, {pCi/ka)/{pCci/d} * 1.000E-03 ? 1.000E-03 ® RTF(1Z1,2)
D-34 ¥ Ra-2284D , milk/livestock-intake ratio, (pCi/L)/(pCi/d} : 1.000E-03 * 1.000E-03 ? RTF(11,3)
Df34 3 3 R 3 2

D-34 7 Ra-228+D , plant/scil concentration ratio, dimensionless 5 4.000B-02 * 4.000E-02 ? RTF({12,1)
D-34 3 Ba-228+D , beef/livestock-intake ratio, [(pCi/kgl/ (pCi/d} 3 1.000E-03 * 1.000E-03 2 RTF{12,2)
D-34 7 Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(p¢i/d) 3 1.000B-03 * 1.000E-03 ®* RTF{12,3)
D..34 3 3 k3 3

D-34 ¥ Th-228+D , plant/soil concentraticn ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF(13,1)
p-34 ° Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 2 1.0008-04 3 RTF(13,2}
D-34 2 Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5_000E-06 2 5.000E-06 ®* RTKF(13,3)
D-34 3 3 3 El
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File : 618-2 Etaging Pile.RAD

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

0 2 ? Current 2 !  Parameter
Memi ? Parameter 3 Value > Default Name
D-34 & Th-2294+D , plant/eoil concentration ratio, dimensionleas 3 1.000E-03 2 1.000E-03 3 RTF{14,1)
D-34 % Th-229+4D , beef/livestock-intake ratio, {pCi/kg)/(pCi/d) 3 1.000E-04 3 1.000E-04 ? RTF(14,2)
D-34 * Th-229+D , milk/livestock-intake ratio, (pCi/L}/{pCi/d) * 5,000E~08 * 5.000E-06 * RTF(14,3)
D-34 3 s o s
D-34 ? Th-230 ', plant/soil concentration ratio, dimensionless » 1.000E-03 * 1.000E-03 * RTF (15,1}
D-34 3 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 1.000E-04 * 1.000E-04 3 RTF(15,2)
D-34 * Th-230 , milk/livestock-intake ratio, (pCi/fL}/(pCi/d) 2 5.000E-06 * 5.000E-06 3 RTF(15,3)
D,34 3 a 3 3
D-34 * Th-232 , plant/soil concentration ratio, dimensionless 2 1,000E-03 * 1.000B-03 * RTF(16,1)
D-34 * Th-232 , beef/livestock-intaks ratio, (pCi/kg)/(pCci/d) : 1.000E-04 * 1.000E-04 ? RTF(16,2)
D-34 3 Tk-232 , wuilk/livestock-intake ratio, (pCi/L}/(pci/d) * 5.000E-06 * 5.000E-06 * RTF(16,3)
D-34 3 3 3 3
D-34 * U-233 , Plant/soil comncentration ratic, dimensionless. * 2.500E-03 3 2.500E-D3 ® RTF(17,1)
D-34 3 U-233 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3 3_400E-04 * 3.400E-04 ? RTF(17,2)
D-34 * U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6,000E-04 3 6.000E-04 2 RTF(17,3)
D-34 3 3 3 2
D-34 3 U-234 , plant/soil concentration ratic, dimensionless > 2_500E-03 * 2.500E-03 * RTF(18.1)
D-34 ¢ U-234 , beef/livestock-intake ratioc, (pCi/kag)/(pci/d) 3 3_400E-04 * 3.400E-04 * RTF(18§,2)
D-34 3 U-234 , milk/livestock-intake ratic, (pCi/L}/(pCi/d) * 6.000BE-04 3 6.000E-04 * RTF(18,2)
D-34 3 a E] 2
D-34 % U-235+D , plant/scil concentration ratic, dimensionless 3 2 B00E-03 3 2.500E-03 ? RTF(19,1)
D-34 % U-235+D , beef/livestock-intake ratie, (pCi/kg)/ (pCi/d) 3 3.400E-04 % 3.400E-04 3 RTF({19,2)
D-34 3 U-235+D , milk/livestock-intake ratia, (pCi/L)/(pCi/d) : 6,0008-04 * 6.0008-04 * RTF(12,3)
D-34 3 . 3 3 3
D-34 3 U-236 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTF(20,1)
D-34 3 U-238 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 3 3.400E-04 * 3.400E-04 * RTF{20,2)
D-34 & U-236 , milk/livestock-intake ratio, (pCi/L}/{pCi/d) 3 6.000E-04 2 6.000E-04 3 RTF{20,3)
D-34 3 3 a E
D-34 % U-238+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 ? 2.500E-03 * RTF{21,1)
D-34 ® U-238+D , beef/livestock-intake ratic, (pCi/kg}/(pCi/d) 3 3.400E-04 ? 3.400E-04 * RTF({21,2)
D-34 % U=238+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 1 §.000E-04 2 §.000E-04 * RTF{21,3)

3 El k] 3
D-5 * Bicaccumulaticn factors, fresh water, L/kg: 3 2 2
-5 3 Aw-227+D , fish 2 1,.500E+01 * 1,500E+01 2 BIOQFAC({ 1,1)
D-5 3 Ac-227+4D , crustacea and mcllusks 3 1.000E+03 ¢ 1.000E+03 2 BIOFAC( 1,2)
D_S 3 3 3 a
D-5 3 Am-24% , fish 3 3.000E+01 ® 3.000E+01 ® BIOFAC( 2,1}
D-5 3 Am-241 , crustacea and mollusks 3 1_.000E+03 3 1.000E+03 * BIOFAC{ 2,2}

‘D-5 3 . a 3 a
D-5 2 (C=2-137+D , fish i 2_000E+03 3 2.000E+03 3 BIOFAC({ 3,1)
-5 3 Ca&-137+D , crustacea and wmollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC{ 3,2)
D_S El 3 3 3
D-5 % H-3 , Eish # 1_000E+00 3 1.000E+00 * BIOFAC( 4,1)
D-5 2 H-3 ., crustacea and mollusks 3 1.000E+00 3 1.000E+00 * BIOFAC{ 4,2)
D-5 2 3 u 3 3
D-5 @ Np-237+D , fish 2 3,000E+01 ® 3.000E+01 * BIOQFAC{ 5,1)
D-5 @ Np-237+D , crustacea and mollusks * 4,Q00E+02 * 4.000B+02 * BIOFAC( 5,2)
D-5 2 3 2 3
D-5 ? Pa-231 , fish . ? 1.000E+01 * 1.000E+01 * BIOFAC( 6,1)
D-5 3 Pa-231 , crustacea and mollusks 2 1.100E+02 2 1.100E+02 3 BIOFAC{ 6,2
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File . §18-2 Staging Pile.RAD

Dose Conversion Factor (and Related) Parameter Summary {(contimued)
File: EEAST 2001 Morbidity
0 3 i Current °@ *  Parameter
Parameter 2 Value 2 Default 3 _Name

s
i
;::

3 Pb-210+D , fish _ 3 3.000E+02 * 3.000E+02 * BIOFAC( 7,1)
-5 3 Ph-210+D , crustacea and mollusks 3 1. 000E+02 3 1.000E+02 2 BIOFAC( 7,2)
- 3 H 3 3
- 3. Pu-238 , Fish 3 3.000E+01 3 3,000B+01 * BIOFAC( B,‘l)
- * Pu-238 , crustacea and mollusks * 1.000E+02 ® 1.000E+02 * BIOFACY §,2)
- 3 El 3 3
-5 * pu-239 , fish 3 3,000E+01 3 3.000E+01 3 BIOFAC( 9,1}
- ® Pu-239 , crustacea and mollusks ® 1.000E+02 2# 1.000E+02 3 BIOFAC{ 9,2)
- 2 3 3 3
-5 @ pPu-240 , fish 3 3.000E+01.* 3.0D00E+01 * BIOFAC(10,1)
- ? Pu-240 , crustacea and mollusks * 1.000E+02 1.000E+02 * BIOFAC({l¢,2)
- z E 3
-5 * Ra-226+D , fish 3 5.000E+01 * 5.000E+01 * BIOFAC(11,1)
-5 Ra-226+D , crustacea and mollusks 1 2,500E+02 ? 2,500K+02 3 BIOFAC(11,2)
- z a a
-5 ® Ra-228+D , fish ? 5.00CE+01 * 5.000B+01 2 BIOFAC(12,1)
- : Ra-228+4D , crustacea and mollusks ® 2.50Q0E+02 2.500E+02 ? BIQFAC(12,2)
- El 3 3
-5 * Th-228+D , fish 3 1.000E+02 * 1.000E+02 * BIOFRC(13,1}
- 3 Th-228+4D , crustacea and mollusks 3 5.000E+02 5.000E+02 * BIOFAC(13,2}
- k] 3 3
-5 3 Th-229+0 , fish 2

3
E
E)
3
a
3
3
3
3
3
2
a
1.000E+02 @ 1.000E+02 ® BIOFAC(14,1}
a
a
3
k)
3
a
3
3
a
kS
a
3
3

H\UGUUUUUUUUUUUUUUUUUUU?UUUUUUUUUUDUUUUUUU:;UUUU
R HmAB OOy reen e, nan
[

3
Th-229+D , crustacea and mcllusks 2 5.000E+02 5.000E+02 * BIQFAC{l4,2)
- B 3 ]
- 2 Th-230 , Fish # 1.000E+02 1.000E+02 ® BIOFAC(15,1)
- * Th-230 , crustacea and mollusks * 5.Q00E+0C2 5.000E+02 * BIOFAC({15,2)
- 3 E 3
-5 3 Th-23 , fish ¢ 1,000E+02 3 1.000E+02 3 BIOFAC(16,1)
- 3 Th- 232 , crustacea and mollusks 3 5,.000E+02 5_0DOE+02 * BIOFAC(1%,2)
- 3 3 - E]
-5 3 [-233 , fish 3 1.000E+01 * 1.000E+01l * BIOFAC(17,1)
- 3 [-233 , crustacea and mollusks 2 6.000E+0L 6.000E+01 2 BIOFAC(17,2)
- 3 a 3
-5 U-234 , Eish ) 3 1.000E401 3 1.000E+01 ® BIOFAC({18,1)
-5 U-234 , crustacea and mollusks 3 §.000E+01 ® 6.008E+01 3 BICFAC(18,2)
- 3 3 3 3
-5 3 17-235+D , fish 3 1.000E+01 3 1.000E+01 * BIOFAC(19,1}
-5 * U-2354D , crustacea and mollusks 3 5.000E+01 3 6.000E+G1 * BIOFAC(19,2)
- 3 3 3 3
-5 % U-236 , fish s 1.000E+0Li * 1.000E+01 ? BIOFAC{20,1}
- * U-236 , crustacea and mollusks 3 6,000E+01 * 6.000E+01 3 BIOFAC({20,2)
- ) 2 a 3
-5 : U-238+D , Eish ) > 1.0008+01 3 1.C00E+01 * BIOFAC{21,1)
3 U-238+D , crustacea and mollusks * §_000E+01 ? 5.000E+01 * BIOFAC{21,2)
0 0 200 0 400011 000 0600 0
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File : §18-2 Staging Pile.RAD :
Site-Specific Parameter Summary
0 3 : User 3 2 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Defanl 2 {If different from usexr input) 32 Name
ARRAAA A DA R AARRARRARA ARARARAAARAARAAARARA A AR R AR AR AR AR R AR AR ARRARARAARARAR RARAARARAR
RO11 3 Area of contaminated zone {(m**2) 3 2,071E+4Q4 * 1,0Q0B+0Q4 2 e 3 BREA
RO11 ? Thickaness of contaminated zone (m) 3 4,600B+00 3 2.000E+0Q0 2 --= * THICEKQ
RO11 ? Length parallel to aguifer flow (m) 3 not used 3 1,000E+02 3 - 3 LCZPAQ
RO11 ? Basic radiation dose limit (mrem/yr} 3 1.500E+01 2 2.500E+01 3 - ? BRDL
RO11l ? Time zince placement of material (yx) 3 0.000E+00 * 0.000E+00 2 --- * TL
RO11 ? Times for calculations (yx) * 1.000E+00 2 1.000E+00 2 - * T 2)
RO1L ? Times for calculations (yr) 3 3.000E+00 ? 3.000E+00 @ --- 2T 3)
R011 7 Times for calculatioms (yrx} 3 1.000E+01 ?* 1.000E+01 2 --- = T( 4)
RO11 2 Times for calculations (vx) 3 1.200E+01 ? 3.000E+01 3 --- * T{ 5)
RO11l * Times for calculations (yr) 3 3.800E+01 * 1.000E:02 = --- 3 T( 6)
R011 ? Times for calculaticns (vr) 3 1.000E+02 2 3,000E+02 3 --- 2 T( 7)
RO11 3 Times for calculations (yx) ? 3.000E+082 2 1.000E+03 3 --- 3 7( B)
RO11 ?* Times for calculations (yr) 2 1.000E+03 * 0.000E+00 3 - 37( g)
R01l * Times for calculations (yr) * not used 3 0.000E+0Q 3 - 3 T(10)
3 3 E E 3
R012 ? Initial principal radionuclide (pCi/g): &Am-241 ¢ 1.500E-Cl ? 0.00OE+CO ? -—- 3 81( 2)
R01Z ¢ Initial principal radionuclide (pCi/g): C=-137 ¢ 3.200E-02 * 0.000E+00 ? — : s51( 3)
RO12 * Tnitdal principal radionuclide (pCi/g}: H-3 3 9.800E-01 3 0.00QE+00 2 -—- ¥ 81¢( 4)
RO12 2 Initial principal radionuclide (pCi/g): Pu-238 2 1.080E+00 * D.COOE+CO ? --- 2 81( 8}
RO12z ¢ Initial principal radionuclide (pCi/g}: Pu-239 2 1_400E+00 * 0.0Q00E+00 3 - 2 81( 9}
R0O12 * Initial principal radionuclide {pCi/g): Pu-240 3 4.000E-0L 3 D.DOOE+00 2 - 3 81(10}
R012 2 Imitial principal radionuclide (poi/g): U-234 * 3_390E-01 * D.Q00E+C0O0 @ -— 3 g1(18)
RO12 2 TImitial principal radionuclide (pCi/g): TU-235 3 §.600E-03 3 0.000E+00 3 --- * 51(19)
RO12 ? Initial principal radionuclide ([pCi/g): U-238 1 2.5408-01 3 0.000E+00 2 --- A 81(21)
RO12 @ Coneentration in groundwater (pCi/L): Am-241 * not used * 0.000E+00 ? --- T WLl 2)
RO12 3 Congentration in groundwater {(pCi/L): C=-137 2 not used 2 0.000E+00 32 --- T Wi{ 3}
RO1Z ? Concentration in groundwater {pti/L): H-3 ? not used ?* 0.000E+CQ 2 ——— 7 Wl{ 4}
R0O12 ? Conecentration in groundwater (pCi/T): Pu-238 * not used 3 0,0O0E+00 * e : W1{ 8}
R012 ? Cencentration in groundwater {pCi/T): Pu-239 2 not used ? 0.000E+00 2 --- 2 W1{ 9}
RO1Z ? Concentratlon in groundwater (pCi/L): Pu-240 3 not used 2 0.000BE+00 2 -—- 2 Wi{1ip)
RO1Z * Concentraztion in groundwater {(pCd /1) : |, U-232 3 not used ? 0.000E+00 3 - 3 wi(i8)
R012 * Concentration inm groundwater {(pCi/L): U-23%5 * not used ! 0.000E+00 2 - 2 Wi(19)
RO1Z * Concentration in groundwater (pli/I: U-238 ? not uzed 2 0.000E+00 3 e 3 wi{21)
a !' 3 3 3
R0O13 3 Cover depth (m) * D.DQOE+00 3 0.00CE+00 2 --- 3 COVERQ
RO13 ? Density of cover material {(g/cm**3) ? not used 3 1.50DE+00 2 -—- * DENSCV
RO13 3 Cover depth erosion rate (m/yr) 3 not used * 1.000E-03 * -—= 2 VeV
RO13 * Density of contaminated zone (g/cm*#3) > 1.600E+00 * 1.500E+00 2. --- 3 DENSCE
ROL3 * Contaminated zone erosion rate (m/yr) ? 1.000E-03 * 1.000E-03 2 e 3 VCE
RO13 3 Contanminated zone total porosity 3 3.000E-0L * 4.0008-01 --- : TPCZ"
RO13 * Contaminated zone field capacity ® 2,500E-01 3 2.0008-01 7 --- 3 FCCZ
RO13 ? Contaminated zone hydrauliec conductivity (m/yr} 3 2.200E-03 3 1.000E+01 2 - 3 HCCH
RO13 ? Contaminated zcone b parameter 3 1.500E+01 * 5.300B+00 2 --- * BCZ
R013 * Average annual wind speed (m/sec) 3 3,400E+00 3 2.000E+0Q @ --- : WIND
R0132 3 Humidity in air (g/m**3) 3 g.000E+00 * B.000E+00 3 --- 3 HOUMID .
RO13 % Evapotranspiration coefflcient 3 9.10DE-D1 * 5.000E-Q1 @ - 3 EVAPTR
R0O13 * Precipitation (m/yr) 3 1,524E-01 ? 1.000E+00 2 --- 3 PRECIPE
RO13 3 Irrigation (m/yx} * 7.600E-01 2 2.D00E-0L * - 3 RI
R013 3 Irrigation mode 3 pverhead 2 overhead 3 -—- 3. IDITCH
RO13 3 Runoff coefficient 3 2.000E-01 2 2.000E-01 3 - 3 RINOFF
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File : §18-2 Staging Plle.RAD
Site-Specific Parameter Summary (continued)
3 User 2 3 Used by RESRED *  Paramebexr
® Input * Default 3 Hame
""""""" ARARARAARARAARARARRAAARASARAARARRARARA AR AR RARARRARARRARARARKBARARARAARRRA

RO13 2 Watershed area for pnearby stream or pond {m**2) 2 mot used =2 1.000E+0& 32 * WARER
R013 3 Accuracy for water/soil computations ? pot used * 1.000E-Q3 3 3 EPS

3 3 K k] 3
R(l4 ° Density of saturated zone (g/cm**3} 3 not used 3 1,500E+00 @ --- 3 DENSAQ
K014 * Saturated zone total porosity 3 not uzed ? 4.000E-01 7 - 3 TP8Z
R0O14 ? Saturated zone effective poresity 3 not used ¢ 2.000E-01 3 -—- * EPSZ
E012 ? Saturated zone field capecity 3 not used * 2.000E-01 2 == P FCSZ
RO14 ? Saturated zone hydraulic conductivity (m/yr) 3 neot used 2 1.000E+02 32 --- i HCSZ
R014 * Saturated zone hydraulic gradient 2 fdeot used 3 2,000E-0z2 3 --- 3 HGHT
RE014 3 Saturated zone b paramster : pot used 2 5.300E+00 2 _——— * BSZ
RO14 * Water table drop rate {(m/yr) ? not used 3 1.000E-03 32 --- : VWT
RO14 * Well pump intake depth (m below water tabkle) * not used * 1.000E+0% 2 --- 3 DWIBWT
R014 3 Model: Nondispersiom (WD) or Mass-Balance (MB} ? pot used 3 ND ? - * MODEL
RO14 3 Well pumping rate (m**3/yr) * not used 2 2.500B+02 ? --- 3 U

3 3 k3 3 3
ROL5 2 Wumber of unsaturated zone strata * not used 2 1 2 --- 2 N8
RO15 ? Unsat. zone 1, thickness {m) * not used * 4.000E+00 @ - 3 H(1)
ROl5 ? Unsat. zone 1, soil density {(g/cm**3) 3 not used * 1.500E+400 32 --- 2 DENSUZ (1)
RO1S 2 Unsat. zone 1, total porosity * not used * 4.000E-01 * - ! TPUZ(1)
R015 * Uasat. zone 1, effective porosity 3 not used * 2.040E-01 3 -—- ! EPUZ(1}
RO15 2 Unsat. zZone 1, field capacity 2 not used * 2.000E-01 2 -—- 3 FCUZ(1)
RO15 ¢ Unsat. zone 1, soil-specific b parameter 3 not used -3 5.300E+00 3 — * BUZ(1)
R0O15 * Unsat. zonme 1, hydraulic conductivity (m/yr) ? not used * 1.000E+01 2 - * HCUZ({1)

a a 3 a 3
k016 * Distribution coefficients for Am-241 a 3 2 3
RO1E 2 Contaminated zeone {cm**3/g) 4 2.0C00E+02 3 2.000E+01 ? - 2 DONUCC( 2)
RO1lE @ Unsaturated zone 1 {om**3/g) 3 not used * 2,000E+01 32 --- * DCNUCU( 2,1)
R016 ®  Saturated zome {cm*%3/g) 3 not usged 2 2.000E+01 2 --- 3 DCWuCs( 2)
RO15 * Leach rate (/yr) 3 0.000E<00 ¢ 0.0C0E+00 2 5.387E-05 * ALEACH( 2}
R016 3  Solubility constant 3 0.000E+00 * 0.000E+00 3 not used s QOLUBK{ 2)

3 3 3 E) 3
R016 % Distribution coefficients for Cs-137 2 3 3 E
RO1E 2 Contaminated zone |[cm*+*3/9) 3 5_GDOE+0I ® 1.D00E+03 3 - 3 DCNOCC( 3)
ROLE 3 ' Unsaturated zome 1 {em**3/g) 3 not used 3 1.0Q00E+0Q3 ? -— : DONUCU( 3,1}
RO16 3 Saturated zone {(cm¥*1/g) 3 not used 3 1.000E+03 2 -—— 3 DCNUCS( 3)
ROle 3 Leach rate (/yr) 2 0.000E+DQ 3 D.000E+0CQ 2 2.14%E-04 3 ALEACH( 3}
ROL1E 3 Solubility congtant 2 D,000E+00 3 D,000E+00 ? not uged 2 SOLUBK( 3)

3 3 3 3 2
RO16 ? Distribution coefficients for H-3 * ] 2 E
RO16 ? Contaminated =zome (cm**3/g) : 0.00DE+00 2 0.000E+00 @ - ¢ DCNOCC{ 4)
RO1E 3 Unsaturated zZeone 1 {cm#*3/g) * not used * 0.000E+00 * - : DONDCU{ 4,1)
R01lg 2 Saturated zone {cm*+3/g) * not used ? 0.000E+00 2 --= 3 DCNUCS{ 4)
RO16 ? Leach rate {/yr) 3 0.000E+00 ? 0.000E+00 3 5.752E-02 * ALEACH{ 4)
ROl6 ° Solubillity constant * 0.000E+00 * 0.0Q00E+00 2 not used 3 SOLUBK{ 4)

L] . 2 3 3 3
ROL6 * Distribution coefficients for Pu-238 3 : 3 3
RO1E ¢ Contaminated zone (cm**3/g) 3 2.000E+02 2 2.000E+0Q3 3 -—- 3 DCNUCC{ 8)
RO16 3 Unsaturated zone 1 (cm*3/g) 3 pot used 3 2.000E+03 3 --- 2 DCNUCO({ 8,1)
RD1§ = Saturated zone [cm**3/q) ? pmot used * Z.000E+03 3 —— 2 DCNUCS( 8)
RU16 * Leach rate (/yr) 3 0.000E+00 3 0.0Q0E+00 3 5,3B7E-05 3 RLFACH{ 8)
RO16 32 Solubility constant * 0.000E+00 3 D.OQCGE+Q0 2 not used 3 SOLUBRK( 8)
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Site-8pecific Parameter Summaxy {continued)

2 User 2 3 Used by RESRAD 1 Parameter
2 Input %  Default (If different from user inpu 3

R01s * Distribution coefficients for Pu-238 2 2 3 3
ROls 2 Contaminated zone (cm**3/g) 32 2.000E+02 2 2,000E403 3 ? DCNUCC( 9)
ROLE = Unsaturated zone 1 {cm**3/g) 2 not.used 3 2.000E+03 2 3 DONUCT( 2,1)
RO16 3* _ SBaturated zone {cm**3/g) 2 not used 3 2.000E+03 3 — 3 DONUCS( 9)
RO16 3 Leach rate [/yx) ? 0.000E+00 * 0.00QE+00 3 5.387E-05 3 ALEACH( 9)
RO1s 3 Solubility constant ? 0.0008+00 3 0.000E+CQ 3 not used 3 SOLIBK( 3)

3 ] a L) 3
RO16 * Distribution coefficients for Pu-240 2 2 -3 1
RO16 * Contaminated zone (cm*+3/g) ' 3 2. 000E+02 * 2.000E+03 3 ——— 3 DONTICC(1D)
RO16 = Ungaturated zone 1 {em**3/g) 3 not used 3 2.000B+03 2 - * DCNUCT (10,1} °
RO1G 2 Saturated zone {cm**3/g) ? not used 3 2_000E+03 3 --- 3 DCHIICS (10)
ROl 2 Leach rate [/yr) : 0.000E+00 * 0.000E+00 3 5.387E-05 3 BLEACH(10}
RO16 2 Solubility constant 2 0,000E+00 2 0,.000E+400 2 not usged 3 BOLUBK(10)

3 a 3 3 a
R016 ® Distribution coefficients for U-224 3 3 3 3
RO01s = Contaminated zone {cm#¥3/qg) * 8.900E+00 * G5.000E+01 2 --- 3 DCNUCC(18)
RO1g = Unsaturated zons 1 (cm¥*3/g) 3 not used ¢ 5,.000E+01 * -—— * DCWGCO(18,1)
RD1ls 3 Saturated zone {cm#*3/q) 3 not used 3 5,000E+01 2 - * DENUCE (18)
ROLE ? Leach zrate {/yr) 3 0.000E+0Q 3 0.000E+00Q 2 1.187E-03 3 ALEACH(18)
RO1E 3 Solubility constant 2 0.000E+00 3 D.0Q0E+DQ 2 not used 2 SOLUBK{1B)

3 : B E 3 a
RU16 * Distribution coefficientg for U-235 3 - 3 3 2
RO1E 2 Contaminated zone {cm**3/g) F 8.900E+00 * 5.000E+01 2 --- 3 DONUCC{18)
RO16 2 Unsaturated zonse 1 {cm**3/g) * not used * 5.000E+01 °? --- * DCNUCU{1%,1}
RO1l6 = Saturated zone {cm**3/q) * not used 2 5.000E+01 2 - * DCNUCS({18)
RCLE *  Leach rate {/yr) 2 0.0GDE400 ¢ 0.000E+DO 3 1.187E-03 3 BLEACH{18)
RO16 ? Solubility constant 3 0,000E+00 3 0.000E+0QQ ? not used ? SOLUBK{18)

3 3 3 3 El
RO16 * Distribution coefficients for U-238 B 2 2 2
RO16 *  Contaminated zome (cm**3/g) 3 B.900E+00 3 5,000E+01 2 --- 3 DONTUCC(21)
RO16 2 Unsaturated zone 1 (cm¥*3/g) 3 not used 3 3.000E+01 2 --- 3 DCNUCU(21,1)
RO1E * Saturated zone {cm**3/q) 3 not used * 5.000E4+01 ? —— : DONUCS{21)
RO16 3 Leach rate {/yr) * 0.0C00E+00 * {.0DQE+DD ? 1.187E-03 * ALEACH ({21}
RO16 ? golubility constant * 0.000E+00Q 2 0_000E+0Q0 3 not used 3 SOLUBK{21}

3 3 3 3 3
RD16 * Distribution cosfficients for daunghter Ac-227 3 a : 2
RD16 * Contaminated zone (cm*¥3/g) 3 2.000E+01 # 2.000E+01 ° - * DCNUCC{ 1)
RO16 3 Unsaturated zone 1 [cm¥*3/g) ? pnot used * 2,000E40Q1 2 | - 3 DAWNUCU( 1,1)
RO1E * Saturated zone [em**3/g) 3 not used * 2,000B+01 2 . - 3 DONUCS( 1)
RO1g 3 Leach rate (/yr) * 0.0C0E+00 2 0.00DE+00 2 5.342E-04 3 ALEACH({ 1)
RO16 3 Solubility constant = Q_Q0O0E+0C * 0.000E+0Q =2 not used : SOLUBK{ 1}

2 3 k] 1 i
R016 ° Distribution coefficients for daughter Np-237 a 2 3 2
RO1E 3 Contaminated zone (cm**3/g). 3-1.000E+00 *-1.000BE+00 = 2.574E+02 2 peNuce( 5}
RO16 ° Unsaturated zone 1 (cm¥*3/g) * not used *-1.000E+00 * - 3 DCNUCU( 5,1)
RO1ig 3 Saturated zone {cm**3/q) 3 not used 3-1.000E+00 2 - ? DCNUCS( 5}
ROl6 2 Leach rate (/yr) 4 9.000E+00 ¥ 0.000E+00 = 4.186E-05 3 ALEACH( 5)
RD16 * Solubility constant * 0.000E+00 * G.000R+Q0 3 not used A BOLUBXK( 5}
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File

£18-2 Staging Pile.RAD

Site-Specific Parameter Summary (conti

Parametexr

Contaminated zone {em**3/g)
Unsaturated zeme 1 (cm*+*3/q)
Saturated zome (cm**3/g)
Leach rate (/yr}

Solubility constant

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
gaturated zone {om**3/g)
Leach rate {/vyr}

Solubility constant

Contaminated zone {(cm**3/g)
Unsaturated zone 1 {om**3/g)
Saturated zone (em**3/g)
Leach rate (/yr)

Solubility constant

Contaminated zone [cm*#3/g)
Unsaturated zome 1 (om**3/g)
Saturated zone [(cm**3/g)
Teach rate (/yr)

solubility constant

Contaminated zone {em**3/g)
Unsaturated zone 1 (em**3/¢g)
Saturated zone (cm**3/qg)
Leach rate (/vr)

Solubility constant

Contaminated zone [cm**3/g)
Unzaturated zone 1 {cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yx)

Solubility constant

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zome (cm*¥3/qg)
Leach zxate (/yr)

Solubility constant

Distribution coefficients for daughter Pz-231

Distribution coefficients for daughter Pb-210

Distribution ceefficients for daughter Ra-224

Distribution coefficients for daughter Ra-228

Distributior coefficients for daughter Th-228

Distribution coefficients for daughter Th-22%

Distribution coefficients for daughter Th-23

11/01/2006 08:58

User 3
IToput 2

5.000E+01
not used
not used
J.000E+00
0.000E+G0

1.000E+02
not. used
not used
0.000E+0D
0.000E+00

7.000B+01
not used
not used
d.000E+00
0.000E+00

3

El

3

K]

El

3

a

1
3

2
3

3
kY
3

3

2
K

3

E

El

3
a
7.000E+01 2
not used 3
not uged 3
0.000E+00 *
0.G00E+00 3
2

3

1

2

3

3

3

3

2

E)

3

3

3

a

i

a

]

H

a

3

H

§.000E+04
not used
not used
0.000E+00
0.000E+00

Z.000E+02
not used
not usad
0.000E+00
0.00DE+00

2.000E+02
not uged
not used
0.000E+00
G.0D0E+CO
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5.000E+01
5.000E+01
5.000E+0L
0.000E+00
0.00CE+DO

1.000E+02
1.0008+02
1.000E+02

0.0C00DE+00°

0.000E+Q0

T.000E+01
7.000E+0L
7.000E+01
0.000E+00
0.000E+00

7.000E+01
7.000E+01

7.CO00E+01

0.000E+00
0.000E+00

6.000E+04
6. 000E+04
6.000E+04
0.000E+QD
0.00DE+00

6. Q00E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+00

6.000E+04
€.000E+0D4
€.000E+04
0.000E+00
0.000E+DC

nued)
3

T T T T I L L TR

Used by RESRAD

2.145E-04
not used

1.076E-04
not used

1.537E-04
not used

1.537E-04
not used

1.797E-07
not used

5.3B7E-05
not used

5.3B7E-{05
not used

3

T T T R I )
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Parameter

SOLUEBEK( €)

DCNUCE{ 7)
DCNUCO{ 7,1)
DCWTCS| 7}
ALEACH( 7)
SOLUBK( 7)

DONUCG(11)
DONUCT (11,1}
DONUCS {11)
ALEACH(11)
BOLUBK(11)

DCHUCC{12)
DCWUCTI {12, 1)
DCNUCS (12}
ALEACH (12}
SCLUBK ({12}

DCRUCC (1.3)
DCRUCT (13,1}
DCRNUCE (13)
ATLEACH ({13}
SOLUBK(13)

DCONTICC (14)
DCHUOCU (14,1)
DCNECS {14)
ALERCH {14}
SOLUBK{14)

DCNUCC (15}
DCNUCU(15,1)
DCNUCS (15)
ALEACH (13)
SCLUBK (15)



CVP-2006-00010

Rev. 0
1RESRAD, Version &.30 -T¢ Limit = 0.5 year 11/01/2006 08:58 Page 10
Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File : §18-2 Staging Pile.RAD o
Site-Specific Parameter Summary (continued)

g * 2 User 2 2 Used by RESRAD 3  Parameter
Menu 3 Parameter ? Ioput * Default * {If different from user laput) 3 Name
ARAR AAAARARRARAA i ARAR ARAARAAR AR AR AR ARRARARAR A RAAAAAARARRARARARARARASAAR
ROL6 3 Distribution coefficients for daughter Th-232 & 3 3 3
R0O16 3 Contaminated zome (cm*¥*3/g) 3 §.000E+04 3 6.000E+04 3 - 1 DONTICC(16)
R016 3 TUnsaturated zone 1 {cm**3/g) 1 pot used * 6.000B+04 = ? DONUCU({16,1)
RO1G 3 Saturated zone [em**3/g) 3 not used * §.000E+04 32 - 3 DONUCS (16)
RO16 * Leach rate [/yr) : §.Q00E+00 * 0,000E+D0 3 1.747R-07 3 ALEACH(16)
RD16.*  Solubility constant 3 0.000E+0C * 0.000E+00 2 not used 3 SOLUBK{16)

a " a 3 1 . 3
R0O16 3 Distribution coefflcients for daughter U-233 B 3 2 3
RO16 * Contaminated zone (cm**3/g) 3 g.800E+00 3 5.000E+01 2 --- 3 DONUCC (17)
RC16 2 Unsaturated zone 1 [cm**3/g) ! not uged 3 5.000E+01 2 --- 3 DONDCT (17,1}
RO16 3 Saturated zone {cm**3/g) ' not used 3 5.0008+01 3 “=- * DCNUICS (17)
R016 * Leach rate (/yx) 1 0.000E+00 3 0.000E+00 3 1.187E-03 3 ALEACH{17)
RO16 3  Sclubility constant 2 (,000E+00 ® 0.000E+00 2 not used * SOLUBK(17)

3 3 3 3 . 3
R016 3 Distribution coefficients for daunghter U-236 3 3 3 2
RO1§ 3 Contaminated zone (cm**3/g} 3 5.000E+01 2 5.000E+01 32 - 3 DCNOCC(26)
ROls 3 Unsaturated zone 1 [cm**3/g) 3 not usged ? 5.0Q00E+01 2 --- * DCNGCU(20,1)
RO1G = Saturated zone {cm**3/g} 3 not uged 2 5.000E+0GL 3 - * DCHUCS (20}
R0L6 ?  Leach rate (/yr) 1 (.000E+00 3 0.000E+00 @ 2.149E-04 * AULEACH(20)
RO16 2 Solubility constant * 0.0O0QE+00 2 0.000E+00 * neot used * BOLUBK(2G)

-1 3 E] 3 3
RO17 2 Inhalation rate (m**3/yx) 3 7.300B+03 ? 8.400E+03 3 --- i INHALR
RO17 2 Mass loading for inhalation (g/m**3) 3 1.000E-04 2 1.000E-04 3 --- 3 MLINH
ROL7 ? Exposure duration 3 3_000E+01 2 3.000E+01 3 - 3 ED
R017 ? Shielding factor, inhalatlon * 4,.000E-01 * 4.000B-01 * —— : SHT3
R017 3 Shielding factor, external gamma i 7.000E-01 2 7.000E-01 3 - 3 SHF1
R0G17 ? Fraction of time spent indoors 3 1.650E-01 ? 5.000E-01 = -——- 3 FIND
RO17 ? Fraction of time spent cutdeoors (on site) * 5,500E-02 * 2.5008-01 2 -—- 3 FOTD
R017 3 shape factor flag, externzal. gammz 3 1.000E+00 * 1.O00E+00 = >0 shows clrcular AREA, 3 F5
RO17 * Radii of shape factor array (used if F8 = -1): a 3 2 ’ B
RO17 2 Outer amnular radius (m), ring 1: * not used ? 5.000E+01 2 --- 3 RAD SHAPE( 1)
RO17 2 Outer ammular radius (m), ring 2: * not used ° 7.071E:01 3 . - 3 RAD SHAPE( 2)
ROL7 2 outer annular radius (m), ring 3: ? uolb uged 2 0.000E+00 2 - 2 RAD SHAPE({ 3)
ROL7 3 Outer amnular radius (m), ring 4: * not used -? 0.000E+0Q0 2 - 3 RAD SHAPE( 4)
ROL17 3 Outer anpular radius {(m), ring 5: 1 not used 3 0,000E+0O0 ? --- 4 RAD SHAPE{ 5)
RO17 2 Quter annular radius (m), ring &: ? not uged 3 0.000E+QO0 ? --- 2 RAD SHAPE{ &)
RO17 2 Quter annular radius (m), ring 7: i not used ! .000E+00 2 --- ! RAD SHAPE{ 7)
RO17 * Cuter apoular radivs (m), ring 8; * not used * 0.000E+Q0 °® --- i RAD SHAPE( 8)
RO17 ? Quter annular radivs (m), ring 9: 2 not used 3 0.000E+00 2 - * RED SHAPE{ 2)
RO17 2 Outer anmmular radiu=s (m), ring 10: ! not used 2 0.000E+00 3 -—- ? RAD SHAPE(1iQ)
RO17 ¢ Quter anmuilar radius (m), ring 11: * not used * 0.000E+00 3 -—- 3 RAD SHAPE(11)
RO17 ° Quter anoular radius (m), ring 12: : not used * 0.000E+C0 2 - 3 RAD_SHAPE(1R)

1 ) 3 3 3
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File 518-2 Staging Pile.RAD
Site-Specific -Parameter Summary {continued)

) 3 3 User 3
Meriu 2 ParameCer 3 Input 2
ARAARAAARRARARAAARAARRARARARAAAARRARAAARA AARARARAA A AZARARKARAAR
RO17 ? Fractions of annular areas within 2REA: 3 2
RO17 ? Ring 1 2 not used * 1_400E:+00
RO17 * Ring 2 3 not used ¢ 2.732E-01
RrROL17 3 Ring 3 > mot used * 0.000E+00
RO17 2 Ring 2 3 pot used 3 0.000E+00
RO17 3 Ring 5 3 pnot used 3 0.000E+00
RO17 = Ring 6 3 not used ? 0,000E+00
RO17 2 Ring 7 2 not used * 0.000E+00
ROL7 2 Ring B 2 not used. * 0.000E+0Q
RO17 ° Ring 9 3 not used 3 0.000E+00
RrRO17 2 Ring 10 3 pnot used 3? D.D0CE+0C
RO17 °? Ring 11 1 pot used 3 0.000E+00
R017 * Ring 12 5 not used 3 0.00DE+0D

a . 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * not used 2 1.600E:02
RO18 3 Leafy vegetabie consumpition {(kg/yr} ? not used * 1.400E+01
ROLB 3 Milk consumption (L/yr} 2 not used ? 9.200E+01
RO18 3 Memat and poultry consumption (kg/vyr) * not uged 3 §.300E:01
ROLE ? Fish consumption (kg/yr} 7 not used 3 5.400E+00
RO18 ? Other seafood consumption (kg/yr) 2 not used * 9.000E-01
RO18 ? Soil ingestion rate {g/vr) 3 7.300E+01 ® 3.650E+01
R018 ° Drinking water intake (L/yr) 3 pot usad 3 5.100E+02
RD18 ? Contamination fraction of drioking water 3 pot used ?* 1.000E+00
ROL8 ?* Contaminaticn fraction of household water 3 not used 3 1.CO00E+00
R018 3 Contamination fraction of livestock water * not used 3 1.000B+00
RD18 * Contamination fraction of irrigation water 3 pot used ? 1.000E+0Q
RO18 3 Contamination fraction of aguatic food ? not used * 5.000E-Q1
R§18 3 Contaminaticn fraction of plant food * not used -1
RC18 * Contamination fracticn of meat * not used -1
ROLE * Contemination fraction of milk * not used 1-1

2 k) 3
RO1% * Livestock fodder intake for meat {kg/day) 3 pot used 3 6.800E+01
RO1Y ? Livestock fodder intake for milk {kg/day) 5 mot used 3 5.500E+01
R0O1% ? Livestock water intake for meat (L/day) ? not used 3 5.000E+01
R01S * Livestock water intake for milk (L/day) 3 not used I 1.600E+02
R019 3 Livestock soil inmtake (kg/day) : not used 2 5.000E-01
RO19 2 Mass leoading for foliar depesition {g/m**3} 2 not used *? 1.000E-04
R01% * Depth of soil mixing laver {(w) # 1,500E-01 * 1.500E-0L
R012 ? Depth of roots (m) : not used 2 9.000E-D1
R019 3 Drimking water fraction from ground water 2 not used * 1.000E+00
RO19 ¢ Household water fracticn from ground watexr * pot used ? 1.000E+D0
RO19 3 Livestock water fraction from ground water * not used * 1.000E400
RO18 ?* TIrrigation fraction from ground water 3 pnot used 3 1.000E+00

3 k) Y
RISE * Wet weight crop yleld for Non-Leafy (kg/m++2) * not used 3 7.000E-01
R1SE ? Wat weight crop yield for Leafy (kg /m**2) ? not used * 1.500E+00
R1SE ? Wet weight crop yield for Fodder (kg /m#*2) 3 not used 3 1.100E+00
R15B * Crowing Season for Non-Teafy [years) 2 not used 3 1.700E-01
R18B * Growing Season for Deafy {years) ? not used * 2.500E-01
R19B ? Growing Season for Foddexr {years) ? not used * 8.000E-02

11/01/2006 08:58 Page 11
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3
3
3
k)
3
3
3
3
3
3
z
3
5
El
a
a
1
3
3
3
3
3
3
3
3
3
a
3
3
3
E)
3
El
3
3
3
3
E)
3
3
3
3
a
3
z
3
a
El
3

Paxameter

FRACR{ 1)
FRACA( 2)

‘FRACA({ 3)

FRACR( 4)
FRACA[ 5)
FRACR( &)
FRACA{ 7)
FRACA( B8)
FRRCA{ 5]
FRACA({10)
FRACA(11)
FRACA(1Z)

DIET (1)
DIET(2)
DIET(3)
DIET(4)
DIET(5)
DIET(6)
S0IL
DWI
FDW
FHHW
FLW
FIRW
FR3
FPLANT
FMEAT
FMITE

LFIS
LFI6
LWIS
LWIe

MLEFD
DM
DROOT
FGWDW
FGWEH
FEWLW
FGWIR

¥Y(1)
Tv(z)
¥v{3)
TE(l}
TE{2}
TE(3}

Rev. 0
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Summary : §18-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File 618-2 Staging Pile.RAD
Site-Specific Parameter Summary (comti
[v] 2 3 User &
3 Trput Default
3 Tramslocation Facter for Non-TLeafy 1 not used * 1.000E-01
Ri9B ? Translocation Factor for Leafy 3 not used ?* 1.000E+00
R19E ? Traaslecation Factor for Foddax 1 pot used * 1.000E+00
R19B ? Dry Foliar Interception Fraction for Non-Leafy 2 not used 3* 2.500E-01
R19B ? Dry Foliar Interceptionm Fracticm for Leafy i not used 3* 2.500E-01
R19B ? Dry Foliar Intercepticn Fraction for Fodder 3 mot uzed 3 2.500E-01
R19B ? Wet Foliar Interception Fraction for Non-Leafy 3 not used 3 2_500E-01
R19B * Wet Foliar Interception Fraction for ILeafy 3 not uged ? 2.S00E-01
RI19E ? Wet Foliar Interception Fraction for Fodder 3 pet used ! 2.500E-01
R19B ? Weathering Removal Constant for Vegetation 3 pnot used 2 2.000E+01.
a 3 3
¢i4 3 (-12 concentration in water (g/cm**3) 3 not used 2 2.000E-05
Cl4 2 C-12 concentration in contaminated soil {g/g) 7 pot used 2 3.000E-02
Cl4 2 Fraction of vegetation carbon from soil 1 not used ? 2.000E-02
¢4 2 PFraction of vegetation carbon from air 2 not uged 2 9.800E-01
Cl4 2 C-14 evasion layer thickness in soil {(m} * not used 2 3.000E-01
Cla ? (¢-14 evasion flux rate from soil (i/sec) ? oot used * 7.000E-07
Cl4 2 C-12 evasion £lux rate from soil {1/sec) 2 not used 2 1.000E-10
Cl4 2 Fraction of grain in beef cattle feed 3 not used 2 8.000E-0OL
Cla ? Fraction of grain in wmilk cow feed 1 not used * 2.000E-01
Cl4 ?* DCF correction factor for gaseous forms of Ci4 ? not used 2 B.894B+01
a - a a
STOR ? Storage times of contaminated focdstuffs {days): ? E
STOR 2 Fruits, non-leafy vegetables, and grain 1 1.400E+01 2 1.400E+01
STOR ? Leafy vegetables * 1.000E+D0 * 1.000E+00
STOR 2 Milk 3 1.000E+Q0 2 1.000E+G0
STOR 32 Mzat and poultry 1 2.000E+01 2 2.000E+01
STOR ? Fish 1 7.000E+80 2 7.000E+00
STOR 2 Crustacea and mollusks 3 7.000E+00 ? 7_000E+00
STOR 2 Well water 2 1.000E+00 2 1.000E+00
STOR * surface water 2 1.000E+DD * 1.000E+Q0
STCR 3 Livestock fodder *'4,500E+01 * 4.500E+01
a 2 a
R021 3 Thickness of building foundatien {m) ? not used ? 1.500E-01
RO21°? Bulk density of building foundation {g/cm**3) * not used * 2_400E+00
R0O21 % Total porosity of the cover material ? not uged 2 4_000E-01
R0O2} 2 Total porosity of the building foundation 2 not used 2 1.00QE-0L
R021 * Volumetric water content of the cover material * not used *¢ B.000E-0Z
R021 3 Volumetric water content of the foundation * not used * 3.000E-02
R021 % Diffusion coefficient for radon gas {(m/sec): 2 3
ROZ21 3 in cover material ? not used 7 2.000E-06
ROoz21 s in foundation waterial 2 not used * 3,000E-Q7
RO21 & in contaminated zone soil ? pot used 3 2.000E-06
R021 * Radon wvertical dimension of mixing (m) 2 pnot used * 2.000E:00
R021 3 Average building air exchange rate (1/hr) 1 not used * 5.000E-01
RO21 3 Height of the building (room} (m) ' 3 not used 3 2.500E+00
R021 * Building interior area factor 1 not used ¢ 0.000E+00
RO21 2 Building depth below ground surface (m) * not used *-1.000E+00
RO21 ? Emanating power of Rn-222 gas * oot used @ 2.500E-01
R021 * Emanating power of Rn-220 gas * not used * 1,.500E-01
3 3 E)

T« Limit = D.5 year
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TIV(2)
TIV{3)
RDRY {1)
RDRY{Z)
RDRY (3)
RHET{1)
RWET{2)
RWET (3)
WLAM

C1ZWTR
C12CE
C501L
CAIR
oMe
EVSN
REVSN
AVFGA
AVFGS
Cozp

STOR_T(1}
STOR_T (2}
STOR_T(3)
STOR_T (4}
STOR_T(5)
STOR_T(5)
STOR T (7}
STOR T(8}
STOR_T (%}

FLOCR1L
DENSFL
TPV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG '
HEM

FAIL
DMFL
EMARNA (1)
EMANA (2)
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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 k) 3 User E] 3 VUsed by RESRAD
Manu 3 3 Input 3 pefault * (If different from user input)

Parameter
Name

TITL * Number of graphical time pointse

TITL ? Maximum number of integration points for dose 3 5 3 -—- 3 --- 2 LyMax
TITL * Maximum number of integration points for risk 2 ‘g 3 - 3 = 2
020 0 00100 0 0 00 00 000 O 1 T 0 0 0 e 0 L S M R e

Summary of Pathway Selections

Pathway 2 User Selection
""""""""""" AARARARAARRAAAAAARAAARARARRARARRARRARARE
1 -- external gamma 3 activa
2 -- inhalatien (w/oc radon)? active
3 -- plant ingestion 2 suppressed
4 -- meat ingestiom 2 suppressed
5 -- milk ingestion 3 suppressad
6 -~ agquatic foods 3 suppressad
7 -= drinking water 3 suppressed
8§ -- 30il ingestion : active
9 -- radon z. suppressed
Find peak pathway dozes ’ active
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Summary : 618-2 Staging Pile and Decontamination Pad Area RESRAD Evaluation
File : 618-2 Staging Pile.RAD

Area: 20710.00 sguare meters
Thickness: 4.60 meters
Cover Depth: 0.00 meters

.B00E-0L

1

3,200E-02
9.800E-01
1.080E+00
1.400E+00
4.000E-01
3.390E-01
6.600E-03
2.940E-01

Total Dose TDOSE(t), mrem/yr
Basic Radiztion Dose Limit = 1.500E+01 mrem/yr
tal Mixbure Sum M(t) = Fraction of Basic Dose Limit Received at Time (&)

RARARRARE R

To

t (years): D0.000E+00 1.000E+G0 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 2.111E-01 2.0582E-01 2.033E-01 2.017E-01 1.844E-p1 1.591E-01 1.283E-01 1.076E-01
M(t) H 1.414E-02 1,407E-02 1.385BE-02 1.355BE-02 1.,3453E-02 1.223%E-02 1.061E-02 8.591E-03 7.172E-03

OMaximum THOSE(t): 2.121E-01 mrem/yr at t = 0.000B+00 vyears :
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