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EXECUTIVE SUMMARY

This cleanup verificatlon package decuments completicn of remedial action for the
118-B-6, 108-B Solid Waste Burial Ground (also referred fo as the 118-B-6 site). The
118-B-6 site is located within the 100-BC-2 Cperable Unit in the 100-BfC Area of the
Hanford Site in southeastem Washington State. The site consisted of two ¢oncrete
pipes 5.5 m (18 ft) long by 1.8 m {6 1) in diameter that were buried vertically in the
ground. The two pipes were capped by a concrete pad measuring approximately 4.6 m
{15 t) by 3 m {10 1t} with two pear-shaped steel lids that provided access to the
caissons. The site was located approximately 107 m (350 ft) northeast of the

B Reactor. The site was used for the disposal of wastes from the “metal line” of the
P-10 Tritium Separation Project The site was active from 1450 through 1953.

The concreie catesons and pad were removed, and the sample results for the
excavated waste site including the waste staging pile area verify attainment of the
remedial action goals. Resulis of the sampling, laboratory analyses, and data
evaluations for the 118-B-6 site indicate that all remedial action objectives and goals for
direct exposure, protection of groundwater, and protection of the Columbia River have
been met (see Table ES-1).

The site meets cleanup standards and has bean raclassified as "intarim closed out” in
accordance with the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1983} and the Waste Site Reclassification Guideline TPA-MP-14
{RL-TPA-80-0001) (DOE-RL 1988). A copy of the waste site reclassification form is
included as Attachment ES-1.

ES-1
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Tabie ES-1. Summary of Claanup Verification Results for the
118-B-6 Burial Ground.

Remedial
Ri‘;l?l‘#:‘“‘:g . Remedlal Action Goals Results ﬂ;.'::t".::“ Ref.
Aitalnad?
Direct Exposure — | 1. Attain 15 mremiyr dose rate 1. Maximum dose rate calculated by
Radionuclides abowe background over RESRAD Is 823 miemdyr. Yes a
1,000 vears.
Birect Exposure - (1. Adtaln Individual COG RAGs. 1. Al individuzl COC concentrations
Monradlonucitdes are below backgrund; therafore, Yes 1]
direct exposure RAGS are mat.
Meet 1. Hazard quoliant of =1 for 1. Al individus| COC concantrations
Monradlionoc des N NCANGNOQENS, are badow background; lherefore, b
Risk axcoss sk calculations are not
Raquirameants reguirodg. vas
2. GCumeilative hazar quotient of <7 | 2. Allindividual COC concenirations
for noncarcinpgens. are below background; thersfore, b
excess risk calgulations are et
rerLiied.,
3. Excess canuer riskof <1 x 107 |3 Ther are no carcinogenic
For individueal carcihogers. nonradlonuclide COCs for this MA,
site,
4. Atfain a total excess cancer sk |4, There are no carclnogenle
of <1 x 107 for carcinogens. norradionudide COCs for this A
site.
Grounduwatar! 1. Aftain single COC groundwater |1, Groundwster and river RAGS for
RIver Profection — and rivar protection RAGS, tritium, the sole radionuclide a
Radionudlides COC, have baen atiained.
2. Aftain Mational Pimary Drinking |2,  Tha organ-specific doseo rate is Yas
Water Standards. 4 mrem'yr below the 4 mremifyr dose rate
(betaigamma) dose rate io tamet limit. C
receptoromans.
3. Mast drinking water standards for [ 3. Thene are no alpha-emitting
alpha emittars: the more CQCs for this slte.
stringent of the 15 pCifl MCL MNA
or 1f25th of the derivad
concentration guide per
DOE Order 5400.5,
4, Meet total uraniom stendard of |4, Uranium s not 2 COC for this NA
.2 pCliLt slte,
Groundwater 1. Albtain ndividual nanradionuedide [ 1. Adl the groundwater and river
River Protection — groundwater and river cleanup RAGs have been attatned. a5 i}
Monradionuclides requUIrsments.
her SUbROng 11, sampling pian {Appendix C). d

" 18-85 Burial Ground RESRAD Celcilation Briaf, 1008-CA-W02Z7E, Rev. 0, Washington Closure Hanford, Richland, Washington.

U 448.8-§ Burial Grownd Cleasrup Veriication 85% DOL Caloufations, D100B-CA-VO2T4, Rav, 1, Washington Closure Hanford,
Richland, Washinglan.

® The EPA has promutgated a drinking watar MCL of 30 pgdl for tokal uranium (40 CFR 1441 66). Based on the [sobopic dismibution
of urankum an e Hanford Site, the 30 pgfl MOL correzponds ko 21.2 pCl/L. Concentralion-to-activity calcudakions are
documeantzd in the Caoition of Tolal (g Acivily Comgspanding b o Maximom Comgirinant Lave! for Todal Uranium of
3G Misrograms par Lider it Growndwater calouialion Brsf (BHI 2001},

" #1888 Burel Ground Shaltow, Deep Zone, and Sfockpie Sampling Plan, 0100B-CAND271, Rey, 0, Washingtaon Closure
Haniord, Richland, Washlngton.

COC = contarninant of corgarm RACG = remackal acten goal

WMCL = masimum contaminant lavel RESRADR = RESitual AADicactvity (dese model)

MNA = nol apphicable

ES-2
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Attachment ES-1
Waste Site Reclassifleation Form
Date Submitted: Operabla Unji{s): 100-BC-2 Control Humbar:
5106 2006-D05
Waste Site |D: 115-8-6, 108-B Sclld Wasle Burial | Lead Agency: EPA
Orginator: Gireund
R. A Carison
Type of Reclagsification Actign:
FPhepne: 943-E650
Rajectad O
Closed Out (|
Interim Closed Ok [E
Mo Actlen O

This form documents agreement among the parties listed below authonizing class(fleation of the zubject unit as
rejectad, chosad out, or ne action and author|zing backfil of the slte, if appropriate. Final removal from the
Mztionzal Pricritios List (MPL) of no action or clesad-out sites will ocour at 2 hature date.

Description of cyrrent waste slie condition:

Romedial acticn at this site has bean parformed in accerdance with remedial action abjectives and goals
astablished by the LS. Environmental Frotection Agency and the Washingten Stale Dopanmant of Ecology, in
concurence with the U.S, Cepartment of Energy, Richland Operations Office. The sakected remedial action
involves (1} excavaling the sile to the extent required to mest specified zoil claanup lavels, (2 disposing of
contaminated axcavalion materials at the Environmental Restoratlon Disposal Facillty at the 200 Areas of 1he
Hanford Site, and (3} backfilling the site with clean soil 1o adjacen! grade slevaticns. The excavallon and
dizsppsal aclivities have been completed.

Basls for reclaseification:

The results of veriication sampling of the soils st the 118-B-6 waste site demonstralad that residual contaminant
concantrations do not preciude any future uses (es bounded by the rural-residential scanaric) and allow for
unre=iricted use of shallow zone soils {|.e., surface 10 4.6 m {15 ] deep). The results also showsd that residual
conlaminant concentratlons arg protective of groundwater and the Golumbla River. The waste site has & daap
zone; therefore, instiiutional controds [o prevent uncontrllad drilling or excavation inle the deep zone are
required. The beske for raciassification is deserlibed In detall In the Cleanup Verificalion Packege for the 118-8-5,
108-8 Soiid Wasie Burial Ground (CVYP-2006-00002), Waahr%ton E-L?F“'E Hanford, Richiatd, Washingion.

o Wt s

DOE Project Manager Slgnaidre” Date
hA
Ecology Project Manager mgature Date
0. A. Faulk ! é’
EPA Project Manager hakre ake

ES-3
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1.0 INTRODUCTION

The purpose of this cleanup verification package is to document that the 118-B-6 Salid
Waste Burial Ground site was remediated in accordancs with the Record of Decision for
the 100-BC-1, 160-BC-2, 100-0OR-1, 100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2
Operable Units, Hanford Site {100 Area Burial Grounds), Benton County, Washington
(ROD) (EPA 200). Remedial action objectives and goals for the 118-8-6 site were
estahlished by the U.S. Environmentai Protection Agency (EPA) and the

Li.S. Department of Energy, Richland Operations Office, in concurrence with the
Washington State Department of Ecclogy. These geals and objectives are documented
in the 160 Area Burial Grounds ROD (EPA 2000) and the Remedial Design
Report/Remsdial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005).

The ROD {EPA 2000) provides the U.S. Depariment of Energy, Richland Operations
Office the authority, guidance, and objectives o conduct this remedial action.

The preferred remady specified in the ROD (EPA 2000) and conducted for the

118-B-6 site included (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavation matsrials at tha Environmental
Restoration Disposal Facifity (ERDF} at the 200 Areas of the Hanford Site, and

(3} backfilling the site with overburden and clean soil to average adjacent grade
elevation. Excavation was driven by remedial action objectives for direct exposure,
protection of groundwater, and protection of the Columbia River. For the respective
points of compliance, rernedial action geals (RAGs) summarized in Table 1 were
established for the radionuclide and nonradionuclide contaminants of concemn {COCs).
Waste site COCs were identified in the Remedial Design Report/Remedial Actiorr Work
Flan for the 100 Area {DOE-RL 2005) and are listed in Table 1.

Soil cleanup levels were established in the interim action ROD based on a limited
acological risk assessment. Although not raquired by the ROD {EPA 2000Q), a
companson against ecological risk screening leveis has been made for the site COCs,
as identified in the RDR/RAWP. None of the COC concentrations exceeded scresning
values, A baseline risk assessment for the river comidor pertion of the Hanford Site
began in 2004, which includes a more compleate quantitative ecological risk assessment.
That baseline risk assessment will be used as part of the final closeout decision for this
site.
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Tabfe 1. Summary of Remedial Action Goals.
. Graundwater Golumbia River
COCs D'““‘&g“““""‘ Protection RAG Protection RAG
{pCilL} {pCilL}
Radionuclides
Tritium 15 mremiyr 20,000 mraméyr 20,000 mremsyr
{cumulative)® {cumulative) {cumulative)
Direct Exposure Soil RAG for Soll RAG for Columbia
COCs RAGs Groundwater Protection River Protection
{mallkg) (mglkg) {mg/kg)
Nonradionuciides
Lead 353° 10.2° 10.2°
Mercury 249 0.33° 0.33°

* Lookup values that cormespond 1o the 15 mram/yr dose sate are basad on 3 ganeric site medal and are
presented in the Remedigl Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAYYP)
(DCE-RL 2005).

" Suidance Manual for the Intagrated Exposure Uptake Biokinatic Mode! for Lead in Children, EFAS4IR-93/081,
Putlicaion Mo, 8285.7, L.5. Environmental Protection Agency, Washingion, §.C. (EPA 1584},

® Where claanup levels are kess than background, dleanup levels default to background (WAC 173-340-700[]dD
{1896),

! WAL 173-340 Method B noncarcinogenic cleanup limit.

COC = contaminant of concern

RAG = remedial action goal

WAC = Washinglon Administrative Code

2.0 SITE DESCRIPTICN AND SUPPORTING INFORMATION

The 118-B-6 site is located in the 100-BG-2 Operabile Linit of the 100-B/C Area
approximately 107 m (350 ft) northeast of the B Reactor {Figure 1). The site consisted
of two concrete pipes 5.5 m (18 ft) long by 1.8 m (6 ft) in diameter that wera buried
vertically in the ground. One of the concrete caissons was filled with waste and capped,
while the other was partially filled with waste, covered with a thin layer of concrete, and
left for future use. The caissons werea coverad by a concrete pad, maasuring
approximatety 4.6 m (15 ft) by 3 m (10 1), with two pear-shaped steel lids that provided
access to the concrete burial pipes. The site was used for the disposal of wastes such
as spent lithium-aluminum allcy, Yead from pots, mercury from manometers and Tospler
pumps, aluminum cladding, and wastes generated as a result of the P-10 Tritium
Production Praject.
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Figure 1. Hanford 5Site Map and 118-B-6 Site Plan.
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3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action at the 118-B-8 site began in Navember 2004, Excavation of the site
involved removing the uncontaminated overburden, caissons, concrete pad, buried
matsrials, and underying contaminated scil. Contaminated matsrials wera disposed at
ERDF.

In December 2004, the majority of excavation was completed. However, leach tests
daone on soil samplas taken from the bottom of the excavation showed levels of tritium
that required an additional 1.% m (5 ft) of soil removal. This additional excavation was
completed in June 2005, with focused sampling results indicating that no further
remediation was required. Pre- and posi-remediation topographic maps are shown in
Figures 2 and 3, respectively. At the conclusion of excavation activities, the elevation of
the bottorn of the excavation was at 138 m (446 ft). The excavation was approximately
885 m* {9,523 ftEJ in area with a depth of approximately 7 m (23 ft). Approximately

577 metric fons {636 tons) of material from the site was disposed at ERDF.

3.2 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected on January 9, 2006, Verification
sample data were used in calculations for this site (see Appendices A and C). The
verification samples were submitted to offsite iaboratories for analysis using approved
EPA analytical methods, as required per the 100 Area Burial Grounds Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2001). Each verification sampls was a
composite formed by combining soil collected at four randomly selected nodes within
each sampling area. The sample design methodolagy and sample location figures are
presented in the calculation brief for verification sample design in Appendix C.

The division of the site excavation into shallow zone and deep zone decision units as
shown on the sample design figuras i Appendix C is a function: of the applicable RAGs,
The direct sxpesure, 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 protecticn and river protection RAGSs are applicable to
soils greater than 4.6 m {15 i1} below the ground surface. This soil zone is referred fo
as the deep zone. The 118-B-6 site consisted of both a shallow and a deep zone
decision unit. The site was excavated to a depth of approximately 7 m (23 ft), with the
shallow zone consisting of the excavation sidewalls to a depth of 4.6 m {15 it} and the
deep zone consisting of the excavation sidewalls below 4.6 m (15 ft) together with the
floor of the excavation. All deep zone samples were collected below 4.6 m {15 ft).
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118-B-6 Pra-Remaediation Topographle Plan.
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118-B-6 Post-Remediatlon Topographic Plan.
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As spaecified in the SAP (DOE-RL 2001), four composite samples were collected from
each of the shallow zone, deep zene, below cleanup level (BCL) overburden, and
staging pile decision uni{s,

4.0 CLEANUP VERIFICATION DATA EVALUATION

This saction presants the evaluation and modeling of the 118-B-6 cleanup verification
data for comparison with the data quality criteria and RAGs.

4.1 DATA QUALITY ASSESSMENT PROCESS

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

The DQA for the 118-B-6 site determined that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. Al
analytical data were found to be accaptable for decision-making purposas. The
evaluation verified that the sample design was sufficient for the purpose of clean site
verification. The cleanup verification sample analytical data are stored in the
Environmental Restoration project-specific database for data evaluation prior to
archiving in the Hanford Envirenmental Information System and are summarized in
Appendix A. The detailed DQA is presented in Appendix B.

42 GCONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit {UCL) on the arithmetic mean of the data. The 95% UCL values for
each COC are computed for each dacision unit {s.g., for tha shallow zone, deep zone,
BCL overburden, and siaging pile, as appropriate). Prior to calculating the 95% UCL,
the individual sample results are reviewed and, as appropriate, adjusted per the SAP
(DOE-RL 2001} and RDR/RAWP (DOE-RL 2005).

Verification sampling summary statistics (95% UCL values) are listed in Table 2.
Individua! sample cleanup verification results are presenied in Appendix A.

s Radionuclides; The laboratory reported value is used in the calculation of the 85%
UCL. Incases where the laboratory does not report a value for data qualified with a
"U" (i.e., less than the detecticn limit), half of the minimum detectable activity is used
in the calculation of the 95% UCL.
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+ Nonradionuclides: For data flagged with a "U" (j.e., less than detection), a value
equal to one-half the practical quantitation limit is used in the calculation of the 85%
UCL, as required by Washington State Department of Ecology regulations
{Washington Administrative Code [WAC] 173-340-740[7][a]).

For nenradionuclides, if greater than half of the sample results for a given COC are
below datection, than the statistical value is set equal to the maximum concentration
detected {i.¢., versus computing a 85% UCL).

Statistical calculations are presented in the 118-B-6 cleanup verification 95% UCL
calcutlation brief (Appendix C). Table 2 summarizes the cleanup verification data set
used for RESidual RADioactivity (RESRAD) modeling. It should be noted that the
tritiurn activity in the deep zone {1,998 pCi/g) exceeds the leokup value of a generic
waste site (15.8 pCi/g) presented in Table 2-7 of the RDR/RAWP (DOE-RL 2005).
However, RESRAD predicts that the tritium groundwater protection RAG {20,000 pCi/l)
will not be exceeded because the area of the 118-B-6 deep zong (56 mg} is significantly
smalter than the generic waste site (10,000 m?) and will, therefore, cause much less
impact to groundwater. Additional protection is provided because the 100-BfC Area will
continue to be under institutional contrats in the future, preventing maobilization of tritium
by Irrigation water and allowing tritium, with a half-iife of 12,3 years, to decay.

Table 2. Cleanup Verification Data Set.

Radionuclide Activity”
Radlonuclida COCs {pCifg) _

Shallow Zone Staging Pile Ov arE‘l:lcuI;'d an Deep Zone

Tritium 160 36.7 238 1,996
Nonradionuclide Concentration®
Nonradlonuclide COCs {mg/ke)
Shallow Zone | StagingPile | o B¢ | Deep Zone
Lead 6.7 b2 8.5 49

Mercury 0.08 (.02 {MD} 0.03 0.02 (ND}

f The shallow, slaging pile, BLCL overburden, and deep zone concentrations are from the 118-8-8 Bunal Ground Cleanun
Variffeation 95% UCL Caloctations, Calculallon Mo Q190B-CAAVGZTY, Rev. 1. Reler to Appendis C for additlonat detalis on

detlermination of statistical valuwss,

BOL = beelonw cleanup lawvel
COLC = comtaminant of soncem

HND  =notdetectad (in all sampas in e dafa setf)

4.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The statistical values summarized in Table 2 were evaluated and used tc develop a
siie-specific cleanup verification model. The 118-B-6 site cleanup verification model
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comprises three depth intervals: (1) the shaliow zone and overburden. (2) the
contaminated deep zone, and (3} the uncontaminated deep (vadose) zone. Based on
the conservative assumption that residual contaminant levels in the deep zone data set
extend uniformly to groundwaier (as discussed in the RDR/RAWP [DOE-RL 20051},
residual soil activities of tritium would result in prediction of a groundwater concentration
exceeding the RAG. Because this approach is overly conservative, test pit and
borehols data from analogous sites at the 100-B/C Araa were used to develop a refined
model of the deep zone, including an underlying pertion of uncontaminated vadose
zone soil. A schematic cross section of this site-specific cleanup verification madel is
included in the RESRAD calculation in Appendix C.

A test pit was dug in the hottom of tha initial excavatien (4.6 m [18 fi]) at the 118-B-6
site. Tritium samples were taken in the scil at three depths below the ground surface as
follows:

« 6.4 m {21 ft} below ground surface: 7,540 pCifg
» 8.2 m (27 f1} below ground surface; 1,560 pCifg
« .4 m (31 ft) below ground suface: 237 oCifg

Additional excavation of 1.5 m (5 ft) {final depth of 7 m [23 ft] below ground surface) was
completed to reduce the residual concentration of trittum, After final excavation was
complete the statistical concentration of tritium in the deep zone was 1,990 pCifg, as
determined in the 95% UCL (Appendix C),

Becausa the cancentrations in the test pit decreased from 7,540 pCifg to 237 pCifg
within 3 m {10 ft), it was believed to be reasonable to apply the analocgous site model
based on the 116-C-1 Liquid Waste Disposal Trench. The 118-B-6 site is analogous to
the 116-C-1 Liquid Waste Disposal Trench site where the hexavalent chromium values
ware demonstrated 1o reach zero within 3 m [10 ft]). Because hexavalent chromium
and tritum both have cosfficient distribution (ky) vaiues of zero, the concentration of
tritiven {like the concentration of hexavalent chromium) would be expectad to decreass
to zero within 3 m {10 ft) below the botiom of the final excavation. Therefore, a
contaminated deep zone thickness of 6.8 m (22 it} and an uncontaminated vadose zong
(below the contaminated zone) of 11 m (36 ft) was used for RESRAD modeling.

44 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Table 2} were antered
into the RESRAD computer code, Version 6.30 (ANL 2005), to estimate the dose rate
and to estimate the impact on groundwater and the river from residugl COC
cancentraiions. The direct radiation exposure dose rate to the resident living in his or
her basement {nural-residential scenario) was conservatively estimated by substitufing
(for analysis purpases) a case where the resident is standing on level ground with the
soil containing concentrations representative of residual {i.e., post-cleanup) shaliow
zone sails. This is conservative because it ignores the potential shielding effects of
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concrete basement walls and any clean backfill between residual soils and the
basement walls.

The RESRAD modeling methodologies, results, input values, and the site-specific
cleanup verification madel are included in the RESRAD calculation brief (Appendix C).
Because tritium is the only radionuclide COC, a comparison ta drinking water standards
(maximum contaminant level) calculation brief was not necessary, and is therefore not
included in Appendix C. Specific results from the calculations are discussed in the RAG
evaluation section {Section 6.0).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 118-8-6 site have achieved the
applicable RAGs, Sections 5.1, 5.2, and 5.3 address attainment of direct exposure
RAGs, groundwater protection RAGs, and Columbia River protection RAGs,
respectively. Section 5.4 documents application of the WAC 173-340 three-part test to
the shallow zone, deep zone, BCL overburden, and staging pile. This test is required
for nenradionuclide COCs only and is based on the most restrictive RAG for each zone.

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
511 Radionuclides

The results of the RESRBAD dose rate estimates for the site, all-pathways scenanios

are presented in Figure 4. This dose rate represents the dose contributions from

soils ai relevant time periods. The dose rate is [argest at present (year 2006),

6.23 mrem/fyr, and decreases to 0 mrem/yr in 1,000 years for the shallow zone, deep
zone, BCL. overburden, and staging pile. The estimated dose rate in the year 2018 is
2.02 x 10 mrem/yr for the site. The 2018 date corresponds ta the 30-year site cleanup
schedule of the Hanford Federal Facility Agreement and Consent Order (Ecology et al.
1989). All dose rate estimates are less than the 15 mremfyr RAG. The RESRAD
computations are presented in detail in the referenced calculation briefs summarized in
Appendix C.
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Figure 4. RESRAD Analysis — All-Radionuclides, All-Pathways
Dose Rate Estimate.
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5.1.2 Nonradionuclides
5.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verificaiion

statistical values presented in Table 2 to the direct exposure RAGS presented in
Tabie 1.

Table 3. Attainmant of Nenradionuclide Direct Exposure Standards.

Oirect Siati{sti;f:‘l \;alue " Direct
m
Monradianuclides Exposure g Exposure
ik Shallow | gyaging Plle BCL RAGE
{mglkﬂ] Zane gy Overburden Attained?
Lead 353" 6.7 52 65 Yes
Mergury 24° 0.08 0.02 (ND} 0.03 Yes

¥ Critetion ig comparizon o the sleanup eniteriz (RAG).

b Guidance Manual for the Integrated Expoaure Updake Biokinetic Moded far Lead in Ghlldren,
EPAS4WVR-03/081, Publication Mo, 9285.7. U.5. Environmental Protection Agency, Washington, D.C.
{(EPA 1904},

¢ Moncarcinogenic clesnup level caloulated per Washingforn Adniinistrative Code 173-340-740(3), Method B,
1996,

BCL = balow claanup level

MD = not detected (in all samples In the data set)

RAG = remedlal action goal

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attainad. For noncarcinogenic
COCs, WAC 173-340 specifies the evaiuation of the hazard quotient, which is given as
daily intake divided by a reference dose. For ¢cleanup actions under the ROD {EPA
20004, a comparable conservative approach is used to demonstrate attainment of the
noncarcinogenic risk reguirements,

11
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Lead and mercury, the only nanradionuclide COCs for this site, were detected below
background in ali decision units; therefore, calculation of excess risk is not required.

5.1.2.3 Carcinogenic Risk RAG Attalned. For individual nonradionuclide
carcinagenic COCs, the WAC 173-340 Method B cleanup limits are based an an
incremental cancer risk of 1 x 10°°. Far nonradionuclide carcinogenic COCs, the totai
excess cancer risk must be less than 1 x 10°° (EPA et al. 1988).

There are ne nonradionuclide carcinogenic COCs at this site; therafore, the caleulation
for carcinogenic risk is not required.

5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
5.2.1 Radionuclides

The estimated groundwater concentrations for all of the radionuclide COCs contributed
by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 4
shows the total peak concentration predicted for tritium and provides the individual
RAGs far comparison. Tritium is not predicted to exceed the RAGs; therefore, the
EAGs are aftained.

Tahle 4. Estimated Peak Radionuclide Groundwater Concentrations
{Shallow Zone, Deep Zone, BCL Overburden, and Staging
Pile Impacts) Compared to RAGs.

Peak Concentration RAG RAGS Attained?
Radlenuclide (pCilL} {PCifL} (YesiNo)
Tritium 18,500 20,000 Yes

BCL = balow claanup laval
RAGS = remedlal actlen goal

The tritium concentrations in groundwater were calculated by the RESEAD model.
Tritium was calculated to reach groundwater within 1,000 years at concentrations below
the drinking water RAG of 20,000 pCvL. Because tritium is the only radionuclide COC,
a comparison to drinking water standards (maximum caontaminant level) calculation brief
wag not necasgsary.

5.2.2 Nonradionuclides

Table 5 illustrates tha comparison of cleanup verification statistical values to the
groundwater protection RAGs. The table shows that the residual concentration
{statistical value) of lead and mercury for the site is less than the listed groundwater
protection sofl RAG.

12
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Table 5. Attainment of Nonradionuclide Remedial Action Goals for
Protection of Groundwater and the Columbia Rivar.

. Does RESRAD
Soil RAG for Egém%if:r Cleanup S:‘ﬁzf::rt:: Preclict
Nonradio- | Groundwater River Verification Protaction Migration 1o
nuclldes Protection Protection Data Value RAGS Groundwater
{mg/kg) (mgrkg) {mg'kg) Exceeded? in
1,000 Yearg?
Shalfow Zaona
Leaad 10.2% 10.2° 6.7 Mo MNA
WMercury D.33* 0.33* Q.08 Mo NA
Waste Staging Pile
Lead 10.2* 10.2% 82 Mo MNA
Mercury 0.33* 6.33% Q.02 (ND}) Mo NA,
BCL Overburden
Lead 10,27 10.2° 65 Mg NA
Mercury 0.33° 0.33* 0.03 Ne NA,
Deap Zone
Lead 1027 10.2° 4.8 Mo MA
Mercury 0,338 0,33 0.02 {ND} Mo MA
? Where cleanup {evels ane lass than background or reguired detection limits, cleanup levels default to
background (WAL 173-340-FOO[4] [d1).
Bl = below cleahup level
A = Mot applicable. RESRAD modellng was not performed becatuse resldual concentrations meet
the groundwater and river protection RAGs.
MD = not detactad {in all samples in he data sot)
RAG = remadial action goal
RESRAD = RESidual RADigactvity {dose model)
WAC & Wasiinglon Administafive Code

5.3

COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED

5.3.1 Radionuclides

The river protection RAGSs for radionuclides are identical to the groundwater protection

RAGs. The RE

SRAD modeling results were compared to the groundwater protection

RAGs in Table 4.

The results indicated that radionuclides are not predicted to reach groundwater (and, by
extension, not predicted to reach the Columbia River) at levels above 4 mremf{yr,

therefore, the C

olumbia River protection RAGs have been attained.

13
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5.3.2 Nonradionuclides

Table 5 illustrates the comparisan of cleanup verification statistical values to the
Columbia River protection RAGs. The table shows that the residual concentration
(statistica! value) of lead and mercury for the site is less than the listed river protection
soil RAGS.

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

Sections 5.1, 5.2, and 5.3 looked separaiely at compliance with direct exposure RAGs,
groundwater protection soil RAGs, and Columbia River protection soil RAGs.

Section 5.4 documents application of the WAC 173-340 threa-part test for
nanradienuclides using the most restrictive RAGs applicable to each decision unit {i.e.,
shallow zone, deep zone, BCL overburden, and staging pile). The most restrictive RAG
is defined as the lowest of the direct exposure, groundwater protection, and river
protection RAGs. The direct exposure, groundwater protection, and river protection
RAGs are applicable to the shallow zone, BCL overburden, and staging pile.
Groundwater and river protection RAGs are applicable to the deep zene. The WAC
173-340 three-part test consists of the following criteria: (1) the cleanup verification
statistical value must be less than the cleanup level, {2) no single detection can exceed
two times the cleanup criteria, and {3) the percentage of samples exceeding the
cleanup criteria must be less than 10%.

Table 6 summarizes the resuits of the WAC 173-340 three-part test (WAC 173-340-740[71}
for the shailow, deep zene, BCL overburden, and staging pile sample data sets. For lead
and mercury, the fable lists the most restrictive applicable RAG {selected from the RAGs in
Table 1), the maximum detected vaiue, the tota! number of samples collected, and the
number of samples exceeding the most restrictive RAG. The final column of the table
describes the result of applying the three WAC 173-340 criteria using the values listed in
the preceding columns. Table 6 shows that lead and mercury pass the WAC 173-340
three-part test for all data sets.

Table 6. Appllcation of the WAC 173-340 Three-Part Test. (2 Pages)

Most Total
Stringent | Statistical | Maximum Number Mumber RAGs
Nonradlonuclides | Applicable Value Datected of Excaedir:g Attalned?
RAG {mgikgl* | (mg/kg)® Samples® Criteria {Yes/No}
(mofkg)
Shraliow fora
Lead 10,2 6.7 T7 4 a Yos
Mersury 0.33" .08 0.08 4 0 YES
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Table 6. Application of the WAC 173-340 Three-Part Test. {2 Pages)

Most Total
Stringent | Statistical | Maximum Number | _Number RAGs
Monradisnuelides | Applicable Valusa Detectad of Em:ﬂadir:g Attainad?
RAG (mgtka)” | (mofka)® | g mpjege | Criteria” | (YesiNo)
(gfkg)
Waste Staging Pile
Lead 10.2° 5.2 6.1 d a Yes
Mercury 0.33° 0.02 (ND) (ND} 4 i} Yes
BCL Qverburden
Lead 10.2° 6.5 ¥ d4 4 Yes
Mearcury 0.23° 0.03 0.03 4 0 Yos
Leoo Fore
Lead 10.2° 4.8 5.1 5 O Yes
Mercury 0.33" 0.02 (ND) HND ) 0 Yes

# Crteron is comparison o the cleanup criteria (RAG).

b Criterion is no single detacton can excoad two fimes the clsanup crteria.

' The total number of zamples includes freld duplicate sarmples, which are included in the svaluation az separate
samples.

4 Criterion ls the percentage of samples exceeding the cleanup criteria must be less than 10%.

¢ Whera cleanup kevels are less than background ar required detection limits {ROLs}, cleanup levels default to
background or ROLs par WAD 173-340-700{4){d), and YWAC 173-240-F07(2), respactively. The arsenic cleanup
level of 20 mg/kg has keen agresd o by the Tri-Party project managorns.

BCL = halow cleanup kavasl

KD = notdetected (in 2! samples in the data zet)
RAG = remedfal action goal

WaC = Washinglon Administrative Code

6.0 RADIONUCLIDE RISK INFORMATION

The radionucfide RAG for direct exposure is derived from the RCD (EPA 2000) and is
expressed in temns of an allowable radiation dose rate above background {i.e.,

15 mrem/yr). The RAG evaluation {(Section 5.0} invelved using the RESRAD maodel 1o
estimate total annual radiaticn dose rates for 1,000 years for comparison to the RAG.
Radiation presents a carcinogenic risk, and the RESRAD model also calculatas the
excess lifetime cancer risk associatad with the estimataed radiation dose rates using the
EPA’s Health Effects Assessment Sumrmary Tables {update dated April 16, 2001,
“Update of Radionuclide Carcinogenicity Slepe Factors,” available on the Internet at
www.apa.goviradiationtheast). The “National Oil and Hazardous Substances Poilution
Contingency Plan® (40 Code of Federal Regufations 300) presents a targst range for
residual tisk of 10° to 105, Figure 5 illustrates excess lifetime cancer risk for the
shallow zone, staging pile, BCL overburden, and deep zone as estimated using the
RESRAD maodel. It should be noted that the increased risk predicted in the middle
years of the curve in Figure 5 is caused by summing all of the tritium sources (shailow,

15
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zone, staging pile, BCL overburden, and deep zone) in the risk calculation. The depth
of the deep zone tritium causes it to be mobilized to groundwater and affect risks at later
yaars. Tritlurn from the other sources affects risk by direct exposure while deep zone
tritium affacts risk due to drinking water ingestion. Tharefore, there is an increase in the
curve when deep zone titium is predicted to reach groundwater. Because of
radipactive decay, the risk decreases over time. The estimated risk is {argest,

261 x 10°, at present {year 2006), and decreases to 0 in 1,000 years. The estimated
risk in 2018 is 1.10 x 10°.

Figure 5. RESRAD Analysis - Radionuclide Risk, All Pathways.
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7.0 STATEMENT OF PROTECTIVENESS

This cleanup venfication package demonstrates that remadial action at the 118-B-6 site
has achieved the remedial action objectives and corresponding RAGS established in the
RCD (EPA 2000} and RDR/RAWP {DOE-RL 2005). The remaining soils at the 118-B-6
site have baan sampled, analyzed, and modeled. Thea results of this effort indicate that
the materiais from the 118-B-6 site containing COCs at concentrations exceeding RAGs
have been excavated and dispcsed at ERDF. These resuits also indicate that resicual
concentrations will support future land uses that can be representad (or bounded) by a
rural-residential scenario and that residual concentrations throughout the site pose no
threat to groundwater or the Columbia River. Institutional controls are raquired for the
site to prevent drilling or excavation into deep zone soils. The 118-B-6 site is verified to
be remediated in accordance with the ROD (EPA 2000% and may be backfilled.
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Table A-1. 118-B-6 Shallow Zone Sample Data.

Sampling HEIS Sample Lead Mercury Tritium
Araa Numbar Date mkyg | Q POL maikg | G PQL pCilg Q MDA
Al J1OVPG 14212008 7.7 1.8 0.02 u 0.0z 0.720 udJ 31
A2 J10VPY 1182006 586 1.8 0.08 0.02 1.22 L 3.0
Ad J10vPE 1492006 a3 1.7 0.02 u .02 241 d 4.1
Ad JIWPE 2006 3.3 1.7 0.02 U 0.02 4.52 J 3.1

Table A-2. 118-B-6 Desp Zone Sample Data.

Sampling HEIS Sample Lead Marcury Tritlum

Area Numbsar Daie mg/kg | Q PQL mgkg [ Q PLL plifg Q MDA

A2 J10VNG 1192008 3.2 1.7 002 Li 0.02 BOO J 32

Duplicate of

J‘: SUNG JIovN7 | 1/9/2008 3.9 17 eoz |uU| 002 764 J 3.1

A1 J10VN4 11212006 47 1.8 0.02 U 0.02 165 J 4.1

A JIIWNZ 112006 8.1 1.8 0.02 U 0.02 220 J 23

Ad JI0VNS 1782006 3.1 18 0.0z W 002 2780 J 46
Split of J10WNE J1OMIRY 11842006 2.5 1.0 0.035 U 0.035 53.3 0.0320

The following acronyms apply to all tables in this appendix:
BCL = below cleanup lovel

HEIS = Hanford Environmental information Systam

J = pgtimate

MDA = mirimum detsctabile activity

POL = practical quarditation limit

Q = quealifier

U = urdletacted

0 A

20000-200Z-dAD



Table A-3

. 118-B-6 Waste Staging Pile Sample Data.

Sampling HEIS Sample Lead Mereury Tritium
Area Numbsr Date mglky |1 Q PaL mglkg | Q PQL plilg | Q MDA
Al J1O0VP3 1/872006 4.0 18 0.02 U 0.02 28.6 J 37
A2 J1OWP2 1/42006 3z 17 .01 ) 0. 42.3 d ar
Al J10%P4 17972006 B.1 1.7 0.01 L 0.01 231 J 3B
Ad J10WP5S 1/ 2006 3.1 1.7 o2 u 0.02 16.0 J 248
Table A-4. 118-B-6 BCL Overburden Sample Data.
Sampling | HEIS Sample Lead Mercury Tritlum
Area Number Date mg/kg | O POL mglkg | @ PQL pCifg Q MDA
A1 JIOVP 19420086 47 1.8 0.03 0.02 232 J 40
A2 J10VPO 14942008 4.4 1.8 0.02 0.01 258 J 13
Ad J10WNE 1182006 &4 1.8 (.02 U 0.02 1.14 ) 30
Ad J1OVNE 1424 2008 7.0 1.7 0.03 0.02 202 uJ 35

oy

E0000-5002-dAD
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B1.0 DATA QUALITY ASSESSMENT FOR THE 118-B-6 SITE

B1.1 OVERVIEW

This data quality assessmant (DCGA) was performed to compare the verification
sampling approach and resuHing analytical data with the sampling and data quality
requirements specified by project objectives and performance specifications. The DQA
invoives a review of the sampling process as documented in the field loghock (WCH
2006) as well as a scientific and statistical evaluation of the data to determine if they are
of the right type, quality, and guantity to suppert their intended use {i.e., closeout
decisions). The DQA completes the data iife cycle {i.e., pianning, implementation, and
assessment) that was initiated by the data quality abjectives process.

This DQA was performed in accordance with WCH-EE-01, Environmental Investigations
Provedures. The DQA is also based on guidelines presented in Guidance for Daia
Qualify Assessmemnt: Practical Methods for Data Analysis (EPA 2000). Statistical tests
used in this DQA were performed as specified in the 700 Area Burda! Grounds Remedial
Action Sampling and Analysis Plan {SAP) (DOE-RL 2001) and the Remedial Design
Report/Remedial Action Work Plan for the 100 Area {DOE-RL 2005).

All of the analytical data are evaluated and a portion validated for compllance with
quality assurance (QA) project plan requirements {DOE-RL 2001). Data evaluation is
performed to determine if the laboratory carried out all steps required by the SAP and
the laboratory contract governing the cenduct of analysis and reporting of the data. This
avaluation also examines the laboratory data to determine if an analyte is present or
absant in a sample and the degree of overall uncertainty asscciated with that
determination. Data validation was doneg in accordance with validation procedures

(BHI 2000a, 2000b) as part of data evaluation. The appropriate statistical test is
performed on the adjusted raw analytical data (see calculation hriefs in Appendix C) to
determine statistical values for each contaminant. The number of samples collected for
cleanup verification is then evaluated to confirm assumptions concerning contaminant
variability.

The DQA for the 118-B-6 site determined that the data are of the right fype, quality, and
quantity to support site ¢leanup verification decisions within specified error tolerances.
All anafytical data were found acceptable for decision-making purpases. The evaluation
verified that the sample design was sufficient for the purpose of ¢lean site verification,
Additional quality requirements of the QA project plan included data acquisition
requirements. The cleanup verification sample analytical data are stored in the
Emvronmental Resteration project-specific database prior to archiving in the Hanford
Environmental Infermation System and are summarized in Appendix A

The following subsactions describe the DQA results for the 118-B-6 site, including
formal data validation, supplemeniary data evaluation, and field QA/quality control (QC)

B-1



CYP-2005-00002
Rav. 0

program results. The statistical evaluation of the data is provided in the calculation brief
excerpts included in Appendix C.

B1.2 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL ANALYSIS

All verification samples are subject to laboratory-specific QA reguirements, including
instrument procurement, maintenance, calibration, and operation. Additional laboratory
requirements for internal QC checks are performed as appropriate for the analytical
methaod at a rate of 1 per sample delivery group {SDG), or 1 in 20, whichever is more
frequent. Laboratory internal QC checks include the following:

+ Laboratory Contamination. Each analytical batch contains a laboratory {method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest} carried through the complete analytical
process. The method blank is used to avaiuate faise-positive rasults in samples due
to contamination during handling at the laberatory.

» Analytical Accuracy. For most analyses, a known gquantity of representative analytes
of interest {matrix spike [MS) and matrix spike duplicate [MSD]) is added tc a
separate aliquots of a sample from the analytical batch. The recovery percentage of
the added MS is used to evaluate analytical accuracy. For analyses not amenabie
to MS techniques (e.g., tritium analysis) or where analytical recovery is corrected via
intermal standards (e.q., alpha spectral analyses), accuracy is evaluated from
recovery of the QT reference sample {e.g., laboratory control sample [LCS] or blank
spike sample).

» Analylical Precision. Separate aliquots removed from the same sample container
{duplicate or replicate samples) are analyzed for each analytical batch. The
replicate sample resulis (evaluated by relative percent difference [RPD]} are usad to
assess analytical precision.

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

Verification sample laboratories are also subject to pericdic and random assessments of
the laboratory performance, systems, and overall program. These assessments are
performed by the Washington Closure Hanford Quality Assurance and Services group
to ensure that the laberatories are performing to meet iaberatory contract requirements.
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81.3 DATA VALIDATION RESULTS

The faboratory data from SDG KO167 were validated to Level C per WCH-EE-01,
Procedure 2.5, "Data Package Validation Process." Level C valldation procedures are
specified in Data Validation Procedure for Radiochemical Analysis (BHI 2000a) and
Data Validation Procedure for Chemical Analysis (BHI 2000b).

Under the Level C validation pracedure, the foillowing items were reviewed, as
appropriate, for each analytical method:

+ Sample holding times

« Method blanks

s MS recovery

« Surrogate recovery

« Tracer andfor camrier recovery (applies only to radionuclides)
« Sample duplicates or MS/MSD

« Associated LCS results

« [Data package completeness

+« Achievement of practical quantitation limits {PQLs) as specified in the SAP
(DOE-RL 2001}.

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making pumposes. Data flagged as
below detection Iimits {i.e., "U") indicate the contaminant was analyzed for but not
detected and the concentration is below the minimum detectable activity (MDA) far
radionuclides or the PQL (i.e., reporting limit) for nonradionuclides. For nonradionuciides,
nondetects are reported as the PQL. For radionuclides, nondetects report the actual
value obtained from analysis {positive or negative but less than the MDA) except for
limited analyses where no value can be caiculated. In these cases, tha MDA is
reported. This situation is applicable for sample resuiis that are below detection limits.
All other validated results are considerad accurate within the standard errors associated
with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and target detection limits (TDLs) pursuant to the SAP. The data
validation reported that, of the data given formal validation, the laboratory met the
majority of the standards for perfermance for precision (£30%), accuracy (£30% or
+20% for analysis by gamma spectroscopy}, detection limits, and completeness (>80%}.
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SDG KO167 consisted of samples J10VPG, J10VPT, J1ICVPS, J10VP9, J10VNG,
J10VNA, J10WN2, JOVNS, J10VP3, J10VP2, J10vVP4, J10WPS, J10VP1, J10VPD,
JTIOVNSG, and J1OVNE, In addition, a duplicate (J10VNT} to J10VNG, and an equipment
blank, J10VN5, were collected. Samples were analyzed for lead, mercury, and tritium,

The DQA noted no major deficiencies. A summary of miner deficiencies noted during
validation of SDG K167 include the following.

B1.3.1 Sample Holding Times

No deficiencies wera nated.

B1.3.2 Method Blanks

The PQL andfor TDL requirements identified in the SAP {DOE-RL 2005a) were used to
evaluate the method blanks. For radionuclides, the correct tarm analogeous to the
nonradionuclide PQL is MDA,

No deficiencies were noted.

B1.2.3 Equipment Blanks

No deficiencies were noted.

B1.3.4 Matrix Spike Recovary

All tritium results from SDG K0167 were qualified as estimated and flagged as "J," due
to the lack of an MS analysis.

Matrix spikes for radicnuclides are not typically done by the laboratory, Other
accuracy measures, such as blind audit samples against known standards, are used

to access labaratory accuracy for radionuclides. This issue is minor and does not
impact the quality or usability of the cleanup verification data.

B1.3.5 Surrogate Recovery
Mo deficiencies were noted.
B1.3.6 Tracer Recovery

Mo deficiencies were noted.
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B1.3.7 Sample Duplicates/Matrix Splke Duplicate

In SDG KO167, an RPD of 42 8% was calculated for the lead result in the duplicate. No
qualification was assigned to the data. This out-of-limit RPL} is likely due to sample
heterogeneity. Heterogeneity of soil samples is well known. Contaminants are not
always distributed evenly throughout the sample. It is likely that the individual sample
aliquots did not have equivalent amounts of inert material, such as rock. This out-of-
limit RPD does not affect data quality or usability.

B1.3.8 Associated Batch Laboratory Control Sample Results

No deficiancies were noted.

B1.3.9 Data Package Completeness

SDG K0167 met the completion requirements of the SAP {DOE-RL 2005a).
B1.3.10 Achlevement of Target Detaction Limits

The nonradionuclide PQUL and radionuclide MDA (listed as PQL in the SAP} TDL goals
identified in the SAP (DOE-RL 2005a) were used to develop the required detection
limits submitted to the labcratory by the project.

All analytes met the TDLs.

B1.4 DATA EVALUATION

The formal data validation describad in the previous section included avaluation of

SDG K0167; however, a DQA is required for all SDGs. A split sample (J10WM7) of
J10VNG, was collected and submitted for analysis in SDG JOD045. Supplementary datza
avaluation was performed on all the SDGs, whether validated or unvalidated. The
following paragraphs include the results of the data evaluation of all remaining SDGs
associated with the verification sampling of the 118-8-6 site.

To ensure adequate data quality, DQA investigators reviewed the study objectives in
the SAP (DOE-RL. 2001} to determine the cantext for assessing the data. The context
for assessing the data includes evaluating the sample data using a camparison of
analytical results to the precision, accuracy, representativeness, comparability and
completeness (PARCC} parameters as specified in the SAP. This section summarizes
the results of the PARCC parameter comparison and presents an evaluation of the
affected data.
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BE1.4.1 Supplemental Data Evaluation

in accordance with Appendix G of the Remedial Design Report/Remedial Action Work
Plan for the 100 Area (DOE-RL 2005), the following evaluations were performed:

Assessment of detection limits

Labkoraiory accuracy and precision via MS, MSD, or duplicates and LCSs
Contamination during sampling via equipment blanks

sampling heterogeneity via field duplicates

Sampling and laboratory variability via field splits.

& & = & B

The following additional information was evaluated because this infformation directly
affects data quality.

B1.4.2 Sample Holding Timas

Neo deficiencies were noted.

B1.4.3 Method Blanks

No deficiencies were noted.

B1.4.4 Matrix Spike, Tracer, Carricr Recovery

No deficiencies were noted with the contaminants of cancern (COCs).
B1.4.5 Sample Duplicates, Matrix Spike/Matrix Spike Duplicate Results
No deficiencies ware noted,

B1.4.6 Assoclated Batch Laboratory Control Sample Results

Mo deficiencies were noted.

B1.4.7 Data Package Completeness

All data packages were complete,

B1.4.8 Achievement of Target Detection Limits

All analyies met the TDLs,
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B1.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Fiela QA/QC measures were used io assess potential cross-contamination of the
collected samples. The QA/QC sample results are used to assess analyticat precision
and accuracy and contamination. Equipment blanks are used to assess contamination
from cleaning the equipment, field duplicates are used to assess precision, and field
splits are used to assess accuracy.

B1.5.1 Equipment Blank Samples
No COCs were defeciad in the equipment blank for nonradionuclides or radicnuclides.
B1.5.2 Field Duplicate Samples

A duplicate (110VNY) of sample J10VNE was collected to provide a relative measure of
the degree of local hetercgeneity in the sampling medium, unlike laboratory duplicates
which are used to evaluate precision in Yhe anaiytical process. Field duplicates are
avaluatad by computing the RPD of the duplicate samples for each COC, as needed.
Cnly analytes with values above five fimes the detection limits for both the main and
duplicate samples are compared. None of the analytes required calculation of the
FPDs. The SAP {(DOE-RL 2001) requires a minimum of 1 field duplicate for every 20
(or less) field samples. As shown in Appendix A, sufficient field duplicates were taken,
Based on the validation criteria (BHI 2000a, 200%b) and U.S. Envirenmental Protection
Agency functional guideiines for precision, the data are usable.

B1.6 SUITABILITY OF DATA

The conclusion of the DQA is that the data are of the right type, quality, and guantity o
support the intended use. Detection limits, precision, accuracy, and SDG completeness
wera analyzad to determine if any analytical resulis should be rejectad as a result of

QA/QC deficiencies. All COC analytical data were found acceptable for decision-making
purposes, and the raw data are acceptable for calculating the required statistical values.
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RESRAD INPUT PARAMETERS FOR THE
SHALLOW ZONE - RADIONUCLIDES
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1 L] 3 1 ]
RIS 7 Luvesbork Iodder antake far meakb [(kgsdayl * B AMEA] * & BOOE+QL 2 -- > LFPIS
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RO1} * Demeity of contaminaced zome {gromevdt T L S0QB+00 ' 1 SOOE+QD 2 --= 1 DENSCH
RO13 * Cootamnooted zone arasicon roka [miyT) PRoapde+gn 1 paRE-03 ? -— T WCE
ROL% * Contaminated gone bokal poroslby 14 Jo0gB-21 * 4 D2QE-QL 7 -- 4 TPCE
EQ1lY * Comcaminated zane field capacity * 1 %gdE-d31 * 2 OUODE-oOL 2 -— T OPDTE
F013 * Conbtamloabed Zone hydraulic canductivity [m/yr) a T Sode+dz2 1 1 DAOQE+QL 2 .- T HOSE
®I13 ! Contamimatad zone b pacametar * 4 OSdE+AG 1 5 JA0E+08 7 -—- * BOE
RO13 ¥ Avernge acmpal wing speeed (60 sec) * 3 40Je+00 ' 2 DOOE+0Q ° -— * WIND
RU13 * Humldity in alr dgfm**3} * B ODJeE+dD ? 3 DQOE+QG 2 ‘- 2 HUMID
REQ1} ' Evapcirenspiratuon coeffacient * g 1pdE-A1 * 5 GODE-D1 -—- * BEVAPTR
RO131 1 Precaipatation (mfyrc] * 1 s00g-Q1 ' 1 DOOB+00 ? -—- * PRECIE
F013 * Irrigation (m/yrl * 7 &QpJE-dAL ' 2 CODE-D1 ! -—- ¥ RI
R}1] ' Ireigaticm moede * ovarhbead * owverhead ¢ -—- + IDITCH
REAll " Puacff ooefEicient + 7 O4de-dl Y 2 dabE-H1 - * FIWOEF
E}13 ' Wakershed ares Eor maavber shveam ov pond [(me*2y * L QLOE+0E * 1 SOQE-DE -—- * WARER
&Ol3 ! Aecuracy far wakersicil cofgaatsbions ] 0gQr-03 3 ) JAnE-03 2 _ 1 Ep3

Ll 3+ 1 3 1
RI1d ¥ Bensity of gpturated zome [gicms*3) L EOE+DQ ¢ 1 BODE+DQ * -—- + DENEAG
BOLld * saturared zoae tortal poroslby + 4 DQoE-0l 3 4 dODE-§1 ¥ - 1 TEEE
AQld ¥ Eatuvated zope eifeckbiwa parosiby * 2 BODE-01 * & OOGE-Z21 7 -—- 1 EFPgi
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R017 7 Mass lcading for anhalaticnm (gém**3] 1 pOOg-D4 * 1 QODE-G4 --- * HMLINH
RO1T ' Epposwne durptign PR OA00E«401 & 3 G0dEW]i Y -—- ? ED
RE1T 1 fhaieldangy facker, inbslabkzon ! 4 pO0DE-D1 2 4 JODE-02 2 -- + BHFI
RC1T * Shielding factor. axtarnal gamma * 4 LOOE-01 + 7 QO00E-01 * -—- 1 SHF1
RALT 1 Fraction of btime Epent 1odagrs "G QQQE-01 2 5 O0gE-01 7 -- * FIMD
R&L7 " Traccion of bima apent subdoors {on grlel ' 2 J0DE-D1 * 2 SOOE-di 17 -—- 3 pFaTo
RREL? ? Shape factor Elag, exfermnnal gamma * 3 LOUE+DG 2 3 QOREeQ0 ! =0 Bhowe clroular ARER L )
Rdl? * Radiy of shape factor array {uged x2f F§ = -1) ? 2 1 bl
RO17 & Qukber anomlar radius dml. sing 1 ' not wsed * % AQEE+IL ? -—- 7 RAD _SHAREE( 1)
R17 1 Cuter aonular radius fm), ring 2 T naot used Y T QTIE+QY 2 - i RADZHAPEL &)1
EQ17 = uktaer anmalay radius (m). ciong 3 * nob waed * 0 ALAE+dD ! -—- 3 RAD_SHAREE( 1)
RO17 2 futer apnular radivus {m]. rfiog 4 I nat ased Y O O0DESOQ 7 - T BALD SHAPE( d4)
RAL1lT * Dubker apaunlay radaug (M), riog S T onat used > 0 QDGE+QD 2 - ¥ RED_ZHAPE( 9
ROLT = tuter amnulacr radius (m), ciog & * not waed * O JLQE+AD 2 -—- * RAL_ SHAFE( B)
rO17T 2 Duter aonular radavu=s (m), ciog 7 I nat wsed Y O QME+OQ 7 .- 1 RAD SHAFEL T)
ROLT 2 Tuker amnular radiwe (my, ring & F pot ueed 0 ODAR+OD 1 - * RALD _SHLEE( BY
ROLT ¥ fmter anmular radius fml,. ring % * pot waed * 0 ODOE+00 4 -—- * RAD SHREE( W)
ROLT 2 Duter dnnwlar radoud (m), ciog 10 Y not osed ¥ Q0 ORAE+QD ! -—- ¥ RAD SHAEE (104
RALT = Cuter annular radive M- rina i1 L por waed D DEOE+0D 2 - * RaD_SHAFE (11}
anlT * Cmter Annular vadigs [(my, riog 12 * mat wead F O QHOE+QD 3 - i RAD_SHAFE (17}
] ] 3 1 3
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1REZRAD, Warsicm & 0 T« Lamibt = 0 3 year Gis0243008 14 I Page E
Sunmary Trakium at 11E-B-6 ¥Wazke Staging hrea with Irragation - Rural Residential Scens
F1le Fanki_113-B-f_BCL_Stockpals With_Irrigataon RAD
Zate-Specifze Parsametar Sosmary (Soataifded)
a ! 4 Usar ' = Taed by RESRAD ?  PAramehEr

Heny " Faramster 1 Iopue 3 fefaglt 3 |IE different Ergm wmer input) 4 Hatme

RILY ' Fractisnd of anwular sread wikhinm ARER 1 a ¥ a
ROLT Firg 1 * nat vwaed * L QODE+DG ? -—- A FRACHEI 1
raly ? Bing 2 T ngt uged * 2 TIE 1 7 -- - T FRACR] 2]
EILT 7 Eing 3 ' not used Y 0 OSSO0 3 - Y FRACA| 3}
ROiw 2 Aing 4 Y not vaed * 0 QODEDC ? —-_— 3 FRACA[ 4}
HOlY ? Bing & P ngt used * 0 000E+Q0 ? - * FRACAI 3]
T017 Aing & Y nak weed * 0 QDOE+CO * -—- * PRACEI 4t
[olwy * Ring 7T * not wawd * 0 O0DE.LQQ —-—— * FRACAI 7%
ROL7 2 Fing B ! aat uzed 0 ODOE+CO --- ¥ PRACE| 41
ROLT * Ring % * mot waad * 0 A0GE.L(D * -—- ? FRACK| 9}
AO1T *  Raing 10 ' nat uaed * 0 QDgE+QO ? --- * FRACAE (1T
RQ1T *  Fang 11 Y onot weed O ODAE+GD F -——- P PRACAILILI
RO17 *  Ramg 2 1 nat used * 0 QOZELQQ ¥ _— * FRACAILZ}

] a * 3 k|
ED1E * Pruatx, vegetablesr and grain consumpbian thgfyed 3 1 100B+32 * 1 60IE+G2 * -— P LIET(1)
RO1%2 * Leafy vagekable comeumpbicn (Rafyr) T3 700B+30 > L ADOEfSD P - ¥ RIDT(2]
R{1E ! Mulk copsumpkhion (LAyT b YL O0QOE+GE 2 % ERAE+dL 2 -— * pIET(1]
RD1E 1 Meadr and pAUIbry oonSunnbian {kdSyed T T EQOE+0] * B Inge+QLl 2 - T DIET(4)]
R01E * Fagh consumpticn Lkgsvrl 23 9TOE+Q1 * S 4DOE+COD * -— 3 pPICT(S]
RI1E ' DEber senfood coneumpEian (kgfyr) * o 0nge-gL ' % OQQE-QL Y --- * DBIET(6)
Ri1E ! 5011 ingegkion rate [(gryrt 7 7 J00E+21 * 3 EROE+OL 7 - ¥ 20IL
#3AR ? prankaing warter antakes {Lfyed T A0GEsGE Y S AGOR+0Z + - * DBl
RO18 * Concaminatior fraction of deinking waber * L ogReeddg o1 QfO0E+QR ? -- * FIW
RQ1R ' Concamimatbion fractiom 9f household water * por uead ! 1 DDAE+dD 7 -—- * PHAW
Rdl8 3 Conitaminatitn frasticn ©f livestack weatgr i Qdde«qQ 1 1 QJOE4aQR 4 -_—  PLW
E01Y * Contamination frastiem of 1rrigatian waker * 1 OOD2E+dD 1 1 DCOE+OD * - * FIEW
EI1lA ¢ Contamipnebion Eractiom of aguatic focd * 5 0O0GE-01 * 5 OQOE-OL 2 -—= > FRY
A0ld ? Conkationabion fraclist of plank food LES N 1-1 1 o SA0E+0G 1 FPLEMT
ROld * Contamination fraction of maat -1 1-1 1 o TIEE-D1 1 FMEET
A018 3 ¢cmbtamination Eractaiom oEf malk a1 1.1 1 & TJeE-N01 > PMLLE

E 3 1 1 1
R1® * Liwveskock Lomder incake Eor meakb (korday * B SOO0E4+01 * & BOOE+40L 2 -—- } LFIS
E018 * Liwemtock Eadder incake Eor milk (kg/dmy) * R SOCEsQL 1 F BOQEfQL Y - * LFIE
FO1% ¥ Laivestock watar Lrtake for meat (L4 dawl * 5 DQOE+0l * 5 COOE+D01 * -—- 1 LWIE
RO13 * Liywveskerk witaear 1otake Eoc milk (L/cayd * L EQQE+02 ' 1 EQOE+02 2 -—- * LWLE
EO1% 1 Lavegcock aoal antakae ikgrday) 15 pRde-01 ! S QOoE-01 —— 1 LT
E019 ! Mags leoading for foliay dapasation [grm*<2) * 1 0G0E-0Q 1 £00E-04 2 - 1 \LFD
ED13 ¥ Depth of B804l maxing layer (o) 1 SRAdeE-al 1 1 EAQE-QL 2 - T LM
F3l1% ' pepch of rooke Lmi * 9 DGAE-0L * 9 GODE-DL ? - 1 DRODT
R310 1 Drinking weter fractien from grgund wamber T QROE+QD Y 1 GOOE+0G ¥ - ! PalDW
ED1%® 1 Hauaehold watar Eracbisn Eroun eoung waber } pot uged 1] QOQE+QG 2 - - 1 PFaWHHE
RQl1% ? Livestock water Eraction from arcund wabar ' 1 LAQE+0&4 ¢ 1 gQOOE«d] ? - 1 PGHLY
RG1® 1 Irragakion Erackics Eram g¥ound water 11 DROE«4QD 1 JO0RsDO 2 - ! FOWIR

a 1 1 k-l 1
E128 7 wet weirght crop yicl@ for Nen-Lasfy (ka/m**2) * 7 {O0E-01 * 7 JOo0E-91 * --- TNl
R1%H * Wet welghk crop yaald for Leafy el A+ 2] 11 SA0B+08 ' 1 SQ0DE+0Q * -- P oTyE)
Al188 * wWet weight crTop yaRlad for Foddey llegim* *21 "1 1GAE+0{ ' 1 1000k * - LY
A1%H * Growirg S2asan for Nan-Ledfy (yearcs) 11 TaQE-nl 41 T0oE-01 * - * TE(1]
R1%B * Growina Season for LAaEy iyaara) ! 2 SO0E-D01 ! % SO00E-D1 * -—- 1 TEZI
Al88 * Grpwing Season for Fodder {years) g D00 .NE B QODE-DZ 17 --- " TE(3]
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SummA Ty Tritium ak 113-B-F Wagke Skégang Mrea wxth Irragaticm - Bursal Residentagl Scena
F1le Run#i_113-B-&_BCL_stackpilea With_Irrigaklcn BAD
Site-Speciflc Paramebor Swisngry [ Calf iooed)
o 2 B 158K : 1 Usad by RESRAED ?  TParcaretar
' Hama

Menwy ¥ Parametet : Inpuke * Defanlt 1 (If different from veer iopus)

TIV (1

TrankElocarialn Facbor [0r Nan-Leafy

Hlom ? 11 pAbE-91 * 1 OQQe-Q1 2 - 4
F1%F * Translocatign Faskor far  Laaby * 1 DAGE-40 * L ODAE+ah 2 - L A
AI9EB ? Translecataisn Packsc far  FodSer 11 CAREsQO * 1 DQQE+Q0 3 - A TIVE]
Bl48 * Dry Foliar Intercenbion Fraction Eor Non-Leafy 1 2 50C0E-0L + 2 SCOQE-01 0 --- ¥ RORY (1}
Al3E * Oy Poliar Imbercepbion Practasn for Lleafy * 2 RODE-€1 * 2 AOQE-0OL 2 - ? RORY (2}
R123E * Dry Foliar Iobercegpbion Fracbian for  Fodder 1 2 50C0E-Q1 1 2 SQQg-Q1 3 - 2 ROEYI3F
R198 * Wat Foliar Inberception Fractaon Fer Non-Laafy " 2 S04E-01 3 2 SGOE-0L - * RheT |1}
R19E * Weat Foliar Inbercepbioll Frackian for Laafy 1 2 EQ0E-q1 * 2 SQ0rR-0Q1 1 - 4 RHET [
R19B * Wet Foliar Interception Fraction for Fodder ' 2 RO0LE-J2 # 2 SCOE-OL 2 - 3 KWET |3
R19E * veathering RBemgyal Conacank Eor Yagetoblon 42 Qoges0L * 2 QC0E+01 ¢ -—— * HLAM
£ 1 3 1 b |
2ld 1 (.11 pcangantration in watar [(grcomrT3 4 not waed Y 2 QOOE-OG P - 3 C1ZWTR
Cl4 * C-121 caknrcentkdtion in contamipatsd socl (sl ! nat weed ! 3 PQOE-02 3 --- R v -
2ld ' Fraction of wegatakbion carbon from soll * ot waed * 2 HA0OE-02 * -— T REAIL
€14 ' Practaan af wvegetabtion tarkom from aar 4 ngt wped 7 9 BOOE-O1 & - I CAIR
cld * C-14 evaslon laysr thicknaeas 1o =oll (m) ? pot weed ' 5 HODE-01 7 -—= ¥ omM
14 2 -14 evasicn flur rate from 501l | L/3ach ¥ pot uged ¢ 7 QOQE-OY * -—- * EVoH
Cld ' -12 etrasion Blux cake frod 94011 (L/ees) ? not wuged ! 1 QOOQB-L1B 4 - + REWVSH
214 * Fracklon of grain in baef cakblae feed * pot weed ' 3 GODE-D1 7 -—= * opuegd
214 Y Frackiem of graam an mil: cewr Eecd ¥ ot wesd 2 X GOOE-01 ¥ - 3 AVREE
Cl14 * DCF correction Factor for gasecus forme of C14 ? pot uwaed 1 3 BIL4E+0Ll 7 -— LR o
H I a2 H a
STOA * Skorage bives ofF conbtaminated Eavdebuffs (days=) > 1 x 1
STOR Y Fruite, non-leafy wegetables, and ovaan * 1 AMOE+DL " 1 40DE+D1 7 --- * e T L1}
erea ? Ledfy wegatables > 1 ADOE+QO 2 1 CQRF+0R] » - - F STOR_Ti2}
STOR * Kaxli * 1 OM0E+D0C ? 1 OODE+Dd 2 -—- * STUR_THAE
2TOR *  Weat and poultTy 1% QOOE+NY Y I OOGELDY 4 -—- 1 gmoR T4}
STOR * Taeh > 7 O0OE+DZ 2 7 OQODE+DRO > -—- 1 FTOR_TASE
ETOR * Crusbacea and mollupks # 7 DOOE+DS T OOBE.Dd > -—- 1 2R _Ti4}
STOR *  Well weber 11 QOE+OT * 1 O0GE+GQ 7 -—- i 2TOR_Ti7|
STOR * Surface water # 1 DIDE+DG * L ODDE=+0 > -—- 1 STOR_THEE
9TDR ! Lvestook Eongder 1 4 LADE+D]1 * 4 SOSE+H] -—- 1 8T0R T
1 1 3 1 ]
B2l ! Thocknasa of burlding Ecundation (ml ' onok uaed T L S0DE-Q1 -—- * FLIXR]
FQZL 1 Bulk density of puilding Edandatagn (gfem™ 3] T oot used Y 400E+Q0 F - i OEMSFL
R3E1 " Tolkal porosibty of the cover material ' nobk waed * 4 ODAE-02 1 - 1 TRDY
RQ21 1 Tebal porgsaty of the building foundatacn * pokb waad Y L OQGE-91 -—- * TEFL
RE3El " Volumebric wates coolent of the cover oaterial ! nobt vead * 5 ODAE-0Z 12 .- 1 BHIOCV
R0Z1 * Wolumatric wacer conktent of che foundakbicn ' mat waed * 3 OMQE-d¢ ? - 1 PHZOFL
#0221 * Daffysion comEficient for racdom gas [(m/=mec) 1 1 1 L]
ROZL * 1 cowver mracecial ! pob umed * 2 DDAE-GBE ? --- 1 RIFCW
ROZ1 1n foundarien matarial 4 pot uaad * 3 OOQE-OT f - 1 DIRPL
ROZ1 * 1t ccsbaminaced fane sorl 1 ngt yged ! 2 ROQE-QE 3 - + DIFCE
BOX1 * Raden wertical dimension of mixang gmli " mat waed * 2 DOOQE+dD 7 -—= 1 HHATH
ROJ1 * Mrerage uilding air sxchsnge ceke (1/hr) 4 mot weed ! % DOOQE-O1 ° -- * REMS
EO21 * Height of khe building (room) [m) T net ug=g ' 2 SO0E+0D ! -— ' HRK
ROZ1 * Enilding inkerier arten Eactor 4 mot uged ' O OROE+O0D Y -—= 1 FRI
ED21 * Buailding Jeprh Balow Qoound surlface (@) T nat used -1 DQOe+QO0 1 - 1 TMFL
RO21 * Emanating power of Rn--232 gas 4 not uged ' 2 SO0E-D1 T -— 3 EmMamagl]
AD21 * Emanating piwer af Rn-220 gas A gt uggd ! 1 BJOE-Q1 ? -- ' EMANE{D}
1 E ] L] 1 a
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Symmayy : Tratinm gk 118-B .6 Waske Staging Brea wikh Irrigakticn — Aural Beairdsntial Foena
File + Runf3_l11B-5-6_BCL_SkocKpile Wakh Irrigatiom Hian

Site-Specific Pacampber Summary (oonkimwad)
W] 2 2 Tsar 2 ? Uzed by REESEAD 1 raramakbgr
Karn, ¥ Parameter : Inguk * pefaulc * |IE dafferent from ueer inmoakl ? AT
TITL * thwmbar ef graphacal Lima poanta a a4 i _— L] _—— 7 METE
TITL * Maximnun fumker of inlegratios poaote for doss ks 9 : -- a - 1 LYMAL
TITL * #asimm numbar of inkagraticn pointe for rask 2 kS : -—- ' -—- 1 ORYMAK

fefifrfodfriifitagrp bt fatfdag it edqfacteffiqiiffdndtrdnfatfdfidcrdtfotitfardriifftfftffrdtsfifftrirtdtfdraftfqrtitistsrestes

surmary of Pachway Selectaions

Pachway ’ Teay Saleckicm
PR R LR R VL EE Y L
1l -- exbternal garma ¥ At E1VE
T - 1mhalation fwin wTadontt actave
3 -- plénk ingestion + active
1 -- meat 1ngestion 1 ackive
5 —-- milk i1ngéstiagn * actave
5 —-- aguabie Loods + Ackive
T - d=inking wakber ! active
E -- zoi1l aingegtion 1 active
9 -- radon ! EUpDreaged

Find ek pathway doses 1 actave
ridfftfiffftfiftfffeffiffafifratftifeffdfriftard 14
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1RBSEAR, Veraion 6.30 T Limit = 0.5 year O37FR2/°2006 14:37 Fage 1
Summary : Tribtium at 115%-B-& Deep fone with frrigaticn - Rural Residential Scenaric

Fila : Run#d 112-B-6_DZ_With Irrigaticn.RAD

Takls of Conbents

ittt iiefasisi
Part I: Mimture Zum= snd 3ingle Rediomuclide Gunidelines
IiiiiiiiiIiffIiiitIiIIIiiilfiiftffiiiiiifiiiiiifiiIiiif

Dese Conversion Festor (and Belated) Paramsber Summary 2
Slte-Speclfic Paramelfar SUMMEEY ..o e cmnastrannnns ins 3
Summary of bathway Belectiol® .. .crianurinreariinnncrinns T
Contsmipated owe and Total OoSe SURMALY . vweur . iarerciaan 2
Txtal Dose Componenka
Time = 0. 000B+00 ... ittt i mt e o e e e e e vme e eearma- 9
Timm = 1. 000B+3 (... it i ts st et c i tae s et i 10
Tl = 3. 000E+00 ... 0t in s csan i iamn e taamntcnaaas 11
Time = T OO0E+D0 .. it en i v necs v n i ian s et i aan e e e taas 1z
Time = L.20O0E+0L .. .neurrinnurinnnsinnnre i tnnnnrrinns 13
Time = 2, TBOE+BL ... i renerinacrrraancarraans 14
Time = 4. S00B40L L. it o ot ca e o e 15
Time = L.O0DE+BE . ot it o e tan e e r it c e e rmam . 1&
Tima = 2. 000E+02 ... it ittt e s e et e e 17
Tima = L. O0ODEFD3 L. i v is s ttaantiaanttiaontiiaan. 18
DosefBource Ratlos Summed Ower Al Pathways ..., . ..., 1%
Single Radiovuclide Sodil Guidelines .............cc.. . 0an. 1%
Dope Per bhaclide Sapmes] Qver MLl PabRWay? oo vraaaaarraaans 0
8pil Concentrabion Per Muclide ..., ... . ..iiacrinaaonn 20
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Surmary : Trikium at 118-B-& Daasp Zonse with Irrigakbkicn - Rural Reaidential Scanaric
File : Rundd_11B-P-6_DE With Irrigakbion.RaD

Doge Converalon Factor {and Relaled) Parameter Sumnary

File: HEAST 2001 morhidity

1 1 1 furremt 2 1 Paramekter
Menu Paramater * Value *  Defaule * Name

B-1 ! Dose convarsicon factors for inhalaticn, mrem/gCi: 1 * *
B-1 * H-3 1 6. 400E-08 * E.400E-08 3 DCFEY 1)

E] 1 3 a
D-1 ¢ Dose conversion factors for ingesticn, mrem/ pdi: 1 * 3
p-1 ! RB-3 1 GLANQE-03 * B 400E-0B 1 BOFEY L)

a a 3 a
[-314 ? Food transfer factors: ¥ ¥ +
D-34 * H-3 » plantissoll concentratisn ratis, dimensicnless T 4.800E+00 3 4, 800E+00 3 RTF{ 1.1}
-34 ¥ H-3 ; Beefflivestock-intake ratio, {pCicke) S {pCird; 1 1.200E-92 ¥ ]1.2008-02 ¥ RTF( 1,2)
-34 * H-3 » mhlkSlivestock-1ncake ratio, {(pCL/L)/ {prlsdl A 1.000E-02 * 1.00Q0E-02 * RTF{ 1,3}

Fl a a Fi
-5 * Bigaccumulation facktors, fresh water, Likg: 3 * a
-5 3 H 3 , fish 1 1,000E+Q0 * 1.000E+00 * BIOFAC( 1,1
O-5 3 , crusbtacesa and mollugks 2 1.000E+00 * 1, J00BE+04] 3 BIOFACK 1,2]
IitiiIIifiiiIIfIfiiIiifIIIIIIIIiiiIIIIiiIIt’fﬁiIIIffIiIIIIiIIIfriiIII:EIIIIII:EiIIInIIIIIIrIIfIiiIIfiiiiiIf.
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1EESRMD, Verdiron § 30 T« Limat = 0 5 y=nr DAsOZ/ 2004 14 X7 Page 3
Summatry  Tritiem at 119-Z-4 Tesp Zone with Irzigataion - Fuzal Aesadentaal Scaenaraa
File Run¥d_11E-B-#_D& With _lrraigatipe RLD
91te-5pecilic Parameter Summary
] 3 L] Uner E 1 Jsad v RESRAD 1 Pacameker
¥ Hama

Harg ¥ ParametaT ! Inpuk ? pefaulr # {IE different Fecon user ainpot)

Atea of cantaminated zone [m**i) GOCE+01

B 75 1 00dE+dd 2 ——— ¥ BAES
k21l ? Thickness af conbamneted zone [m) g BO0E.00 Y 2 0O0E+0Q 2 -—- * THYCRD
K01l ? Length pavallel to aguifar flow |m) 1 @ goBEy0d * 1 DOOE+dZ 2 - i LTEPAQ
alll * Basie radiatiomn doeee limit (mremsyr] * 1 504E+01 # 2 SQOE+dL 2 -—- * HRCT
RC11l * Time Bance placetent of citefial (ye) A0 J04E«30 F O QQOE+00 1 - * 71
®011 # Timas for calculacicne Iyrt 7 1 aodE+d0 # 1 DoOQE+dD 2 -— *T[ 2t
HOll ? Time=s for caloulakicme |yr] ) Q)E+QD0 ' 3 OBOE+00 0 -—- T 3]
E0ll # Times for caleulatiocns Ivrt 1 7 a0gE+a0 * 1 ODoOe+Ll 3 --- T[4}
AQLll ? Times for calculaticns lyril a1 ZOQE+01 * 3 DODE+dL ? -— B
AO0L1 * Taimed for calrulaticns {yr) * ¥ OTEQE+OL ? 1 QGOE+0L 2 -- * T[ 6]
AQll * Times for calculaticne Ilyrt * 4 50¢E+d1 * 3 DQOE+dZ 3 -—- 1Tl 7}
AOLl * Timee for calculaticn= {yr) 1 apde+d2 1 1 DGQE+Q3 1 -— T o4)
ROl1 * Timea fow calculaktiocna {yrl * 3 OpIE+QZ ' O QO0OE+QD0 -- 1T 9]
ROLY * Tire= for calculakipns (yr) 1 0MQE+03 * O QQOE+400 2 -—— T L

] -] 1 1 2
ROLZ * Imitaal prancapal radicnuclide {pCiig) H-1 * 1 9HGE+03 * 0 QJOE+D0 ? -— * sl 1)
RO1Z ¥ Comceatratian in graundwsbesr gt fL) H-13 Y} nok uped @ 0 QOQE4QD 2 R 1 Wlg L%

£l -] 1 1 a
RO12 ' Covar gegth (m) * 4 GQE+00 " O QOQE+D0 ° -— 1 DORERD
Ril3l ! Denelbty of ecodmr makerial (gfemv*3) * 1 BROE+QD 3 1 SODE+DS 2 - 7 DENSOY
R313 * Cover oapth eroaion rate dmsych * b OGAE+ad * 1 OODE-03 ° --- ERY o P
RO13 * Denslly of contmmnoated zane (gfcm**3) 1 GROE+OD 4 1 SOQE+Q4 4 -—- 1 DENECE
F13 * Contaminated Eone arcdlon rabe (mryr) I DADE+0Q * 1 JODE-03 7 - LR}t
RO131 Y Contaminabed zome taotal parpeity * ) QBOE-O1 Y 4 QODE-H1 ¥ -—-- * TPCE
R313) * Contaminakted zonse Ei1eld capasiey 11 SQoE-01 2 ODE-QL 3 -- LI ot
2013 ? Concemipabed zone hydravlic conchictivikey msyrd * 2 SO0E+D2 * 1 OODE+D]1 * - 1 HCE
ROL3 * Jantatinmabted rome B parameter 1 4 PO+ ¥ R JF0Doynd - LI o)
RULY * Average anrwal wind epeed Imdsach 1 3 W40E+D2 * 2 JODE+DQ 7 - 1 WIND
ROLY 3 Humidaby in sir (grm*a3} * B DOGE+OC * B OQODE+DO * - 1 HUmMID
HOl3 * Bvapokransplrarticn casfficienc 149 1QDbm-01 * & ODQE-G1 * - ' EVAETE
BOLY * Fracapltabticam IoiyT) * 1 BUDE-D1 * L OODE«D] * - 1 FRECIF
RO1S ? Irrigation {mfyeh 17 BODE-01 Y Z QOSE-4] -—- ' RI
RO1% * Irrigation mode ? gywerhbead ¥ avechead -- i ILITCH
HG * Rungff coafficient * 2 MOQE-D1 Y & OOSE-41 C - 1 RLMOFE
EO13 * Wararehed ares E60 nearby SCredn orf pond (me Y2 1 ] HODE+NGF * 1 O]+ * - " WAHER
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DISCLAIMER FOR CALCULATIONS

The calculations that are provided in the following appendix have been generated io
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 beean prepared in accordance with WCH-DE-01,
Design Engineerning Procedures Manual, EDPI-4.37-01, "Project Calculations,”
Washington Closure Hanford, Richland, Washington.

118-B-6 Burial Ground Shalfow, Deep Zone, and Stockpile Sampling Plan, Calculation
No. 0100B-CA-V0271, Rev. 0, Washington Closure Hanford, Richland,
Washington.

118-8-6 Burial Ground Cleanup Verification 85% UCL Cafcitations, Calculation
No. 0100B-CA-V0274, Rev. 1, Washington Closure Hanferd, Richland,

Washington.

118-8-6 Burial Ground RESRAD Calculation Brief, Calculation No. 0100B-CA-V027§,
Rev. 0, Washington Closure Hanford, Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Washington Closure Hanford project files and are available upen request. When the
prajact is completed, the files will be stored in a LS. Department of Energy, Richland
Operaticns Office repository. Only excerpts of the calculation briefs are included in this
appendix.
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CALCULATION COVER SHEET
Profect Title: 115-B-6 Burial Ground Sample Design Joh Mo. L4655
Arex 100-B/C Aren
Discipline Environmental Engineering Cale. No.  0LO)B-CA-YDZTE
Subject E13-B-6 Buria] Ground Shallow, Deep Zone, and Stackpile Sammpiing Plan
Computer Program Encel Erogram No. Excel 2082

The attached caleuliations bave been peneraled o documens compliance with cetablished cleanap levels. These
documenis should be used in conjuetion with pther relevimt docurments o the admisistrative tecond.
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Auachd = 4 Shis
Total = 9 Shis
SUMMARY OF REVISIONS
Oktan Cale Mo fiom DS Jamuary 2003
DEQL-437.03
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Sobject: | }18-B-6 Bural Ground Cleaoup Verificadon RESRAD Caleulation Sheet No. 1 of 3

PURPOSE:

Caleulate the predicted s0il and proundwater concentrations, dose, and rnisk contributions from
radionuclide contaminants in s0ils of the shallow zone, desp zone, waste ataging area, and
below cleanup levels (BCL) stockpile at the 1 18-B-6 Burial Ground remediation site over a
period of 1,000 years.

GIVENREFERENCES:

I} Cleanup verification data from 118-B-6 Burial &round 95% UCL Calewlation, Caleulation
No. 0100B-CA-V0Z 4, Rev. (0, Bechtel Henford, Inc., Richland, Washington.

D Remedial Design ReporifRemedial Action Work Plan for the 100 Area (RDR/RAWED,
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operatjons Office,
Richland, Washington.

2} Radioactive and nonradicactive contaminants of concemn from the 200 Area Buria!
Grounds Remedial Action Sampling and Aralysis Plan, DOEFRL-2001-35, Rev, 0,115,
Department of Enetgy, Richland Operations Offics, Richland, Washington. For the
purpese of these RESRAD calculations, the only radioactive contaminent of concern
(CO0CY is tridum (H-3). The noncadionuclide contaminants of concern are lead and
mereury. Concentrations of the nonradionuelide contarninants are below the remedal
action goals per the RDE/RAWP and they are not considerad further,

3) REBSidual RADcactivity (RESEAD) computer code, version 630, to calculate compliance
with residual radioactivity guidelines, developed for the TU.S. Department of Enetgy by the
Enviroumental Assessment Divizion of Argonne Mational Labaratory, Argonpe, Mlinos.

4y Sample deaign data from the {4 5-8-6 Burief Grownd Sampiing Plan, Calculation
No. P100B-CA-V02T71, Rev, 0, Bechtel Hanford, Toe., Richland, Washington..

3 Analogous site data from the Cleanup Verification Package for the [16-C-1 Process
Efftuent Trenck, CWP-98-00006, Rev. 0, Bechtel Hanford, Ine., Richland, Waskington, and
the Limited Field Investigation Report for the I0-BC-1 Operable Unir, DOERL-93-00,
Rev, 0, TLS. Depanment of Energy, Richland Operations Office, Richland, Washingron.

SOLUTION:

Iy RESRAD runs were performed for the residual contamination in the shallow zone, deep
zone, waste staging area, and BCL stockpile at the 118-B-6 gite. Table 1 ghowa the
elevations INGVDES) and dimenzions of the relevant soil horizons, The ground surface
elevation for excavation backdill is 1440 m. The average groundwater elevation beneath
the sitzis 121.6 m. The average elevation of the excavation floor is 135.6 m. The
thickness of the deep zone between the bottem of the shallow zone and the excavation floor
is 3.8 m (12,5 fry. Test pit and borehole data from analogous sites in the 100-BC Avea
show that contaminant concentrations that are below dircet exposure cleanup levels
decrease to backeround concentrationsz within 3 m (9.8 1) below the elavation at which the
contamingtion occurs. Therefore a thickness of 6.8 m (22.3 ft) is vsed for the contaminated
deep zone. Attachment ! shows the dimensions of each s0il honzon and the contaminant
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Project: | 116-B-8 Cleanup Venfication | Job He: Checked: | M. W, Perratt W Date:
Subject: | 118-B-5 Burial Ground Cleanup Yerlficaion RESREAD Calewlation Shect Mo, 2 of 5

pathways considered for dose, risk, and groundwrater protection.  All input factors for the
RESRAD runs are shown in the "Summary” section of the BESRAD "Part I Mixture Sumse
and Single Radionuclide Guidelines” printouts in the Attachments to thie Calculation

Summary.

2} The vears when the peak dose (or concentration) occurs in the groundwater for tritivm
{H-3) was examined by prelirunary RESRAD modeling runs. These years were then
added for all horizons in the final RESRAD runs. For the groundwater {well water) the
peak years were year 27.6 for the deep zone and year 45 for the shallow zone, waste
staging area, and BCL Stockpile. The 27.4- and 45-year time periods were included in all
of the RESRAD runs, Year 12 was glso added, corresponding 1o 2015, the date of the
30-year site cleanup schedale of the Harford Federal Facility Agreerwent and Consent
Ovder.

Table 1. ¥aste Site Dimensions for RESRAD Modellng
FParameter Unis | S Zon s:_ag Area smim
Contaminared Zove DHmseasions
Cover Deplh m 0 4.6 0 4]
Area of Cortaminated Zone (C2) m’ B30 56 4B7 1492
E'E_th Parallz] oo Aquifer Flow nL 323 .4 125 ZLE
Elevations of Vadose Zene Honlzons

Elevation: Surface m 144.0 144.0 144 00 144 0
Elevaticn: Bottiom of Excavation m 1356 1356 1353.6 135.6
Elevation: Jroandwater m 1716 121.6 121.6 1216
Thickness: Contaminated Zone m 4.6 6.8 46 4.6
IThickness: Linsaturated Zone mn 178 11 7.5 i7.8

METHODOLOGY:

1} Runs of RESEAD Version 6,30 wers complated for the shallow zone, deep zone, waste
staging areq, and the BCL stockpile using the tritiom (11-3} concentrations shown in
Table 2. RESRAD numerical output reports for dose, risk, and concentration for the
ghallow and deep zones are presented in the Attachments to this Calculation Summary.

Table 2. 118-B-6 Eadiopuclide Soit Concentrations
Shallow Zone Desp Zone Waste BCL
Radionuclide Soll Activity, | Sofl Activity, | Staging Area, | Stockpile,
pCifg pClig pCilg plifg
H-2 (i) 168 1,996 367 238
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1 RESULTS:
2
3 1) Radionucibde “All Pathways™ Those Rate: The “all pathways" (Toaximum) dose rates are
4 shown in Table 3. The maximum toial dose rate of 6.23 nremfyr from the combined
5 horizonz occurs at year zero (2006).
&
Table 3. All Pathways Dose Rate (mremfyr)
Vadose Zons “All Pathways”™ Dose Contributions m mremv'yr at Each Time Slice (y1)
Horizon 0 1 3 T 12 Xi.G 45 LCHD 3D 1000
R #1 Shalbow Fome | 2 10E4S| 7.42E-01 | 9.01E-02 | 1.33E-05 | 6.53E-06 | 1.38E-07 | 638E-D1 (965808 @ o
Runi#2 Whste SWBNE | 3 24501 | 1.00E-01 | 1.228-G2 | 1.805-04 | 9.226.07 | 6.948-08 | 4.GOE-02|S.17E10] 0 8
Fam #3 BCL Stockpile | 3. 54E+00 | 1.36E400] 165E01 | 243503 | 1.2SE05 | 251600 | 6.926-01 [R.06E-8]  © [0
Run #4 Deep Fone | QOOEHN | G.00E+00 [0O0EA+00 [ G.0OE+ 00 | 0OE+00 | 3.99E-01 | 5. 20E-03 | 1.27E-10 [H 0
Tonal 8.ZVEA) | 2.20E400 | 2.67E-01 { 3.95E-05 | 202E0T | 1.59E-01 | 1.IBE+00| 1L89E-0E] O 0
1
8
o 2y Radionnelide Excess Cancer Risk: The radiconoclide excess cancer risk resulls are shawn
10 on Table 4. The maximum total risk {2.61 x 16*) occurs at year zero (2006).
11
Table d. Radiomwuaclide Excess Cancer Risk
Vadoze Fione Eacess Caocer Risk at Bach Time Shice {y7)
Hemizon Q0 1 3 7 12 376 45 100 300 1000
Run #1 Skellow Zone |9.40B-06 |5 21E06 | 2 85E-06 | 2.25E-06 | 2 44E-04 | L9SE-06 | 2, T6E-14 0 L] 1]
Fom #2 Wesle SIS |1,198.06 | 5.398.07 | 239807 | LNB-07 167807 [ LIE-07 | L4SE-13| O o o
Bun #3 BCL Stockple | 1, 33605 | 7.1 7B-06 | 3,00E-06 [ 2. 3506 | 2.67E -8 LERE-06| 2.39E-14 [1] 1] L]
Pum #4 Deep Zone b n 0O [ S00E-06 | 83 7E-05 | LOYE-07 | 1.52E-14 q L]
Total 26106 | 1.29E-05 | 6.09E-0% | 4. TSE-OG | 1. 10E-05 | 1.24B-08 | 1.09E-07 | 152814 o [
12
13
14 3} Rediopuclide Groondwater Protection: The tritiom (H-3) concentretions in groundwater
15 were calenlated by the RESEAD model and are summerized in Table 5. Tritivm (H-3) was
(1] calcotated to reach groundwater within 1,000 years at concentrations below the drinking
17 water reredial action goal (RAG) of 20,000 pCifl. Because rittium (H-3) is the enly
if contaminant of concem there is no need to do a comparison to drinking water standards
19 (MCL) calculation brief for the 113-B-§ Burdal Ground.
20
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Sohjeel | 113-B -6 Barial Ground Cleanup Veriflcation RESRAD Calculation ’ Shest Mo, 4 aof 5
Table 5. RESRAD Calculaied Groundwater (¥Well Water) Concenirations.

RESRAD Trithum (H-3) Greandwatar Concentraton In pCEL a1 Each Tine Sllee (yr) BRACG
Rum MNp. a ! 3 7 12 1.6 45 100 300 W | pCiL

Fun #t L 4] 0 0 ] L] GO3E+DY | 164R-04 | 126820 1]

Rum ir2 i [ 1 1 4] ] 1.408+03 3 | SSEDY | LOPE-Hb ]

Fun #1 q O 4 an '] L] 1T.01EHM | LTIEL4 | 1 AFE-2 1]

Run #4 0 O q a o FEIRHD | 11564 | 16IE)s | LGB % 0

Tal 4 4] g o 9 SEIEH03 | LEIEAM | FAGEAM | 5ASE-ZT 0 0,000

CONCLUSIONS:

The “all pathiways™ (maximum) dose rates are shown in Table 3. The combined rnaximuom
all-pathways dose rate i3 6.23 mrem/yr, occuring at vear zero {2008),

Bone of the site contarmninants are projected {o exceed remadial action goals {(RAGz).

The radionuclide excess lifetime cancer risk results are shown in Table 4. The maxinmum
combincd shallow and deep zone excess lifetime cancer risk (2.61 x 10°%) oceurs at year
zero (2006),

Tritiuma (H-3) is predicted to reach groundwarter within 1,000 years 2t a maximum

concentration af 18,5 pCifL, which is below the RAG (20,000 pCifL). Because tritium
{H-3}1s the only contaminant of concem, there is no nesd to do 5 comparisen te drinking
water standards (MCL) catculation brief for the 118-B—¢ Burial Ground remediation site.

ATTACHMENTS:

(==

Craphie showing 1183-B-6 Vadoge Zone Model (2 papes)

RESEAT Output: Run #1 - 118-B-6 Burial Ground Shallow Zone Radionuclides; Pan I
Mixture Sums and Single Radicnuclide Guidelines (20 pages)

RESRAT Output: Run #1 - 1138-B-6 Burial Ground Shallow Zone Radionuclides; Part 111
Intake Chuantities and Health Rizk Factors (Z2 pages}

RESEAD Output: Fun #1 - 118-B-6 Bunial Ground Shallow Zone Radionuchdes; Part 1¥:
Comcentralion of Radionuctides (11 pages)

RESPAD Output: Run #2 - 118-B-6 Burial Ground Waste Staging Area Badionuclides;
Part I Mixtare Sums and Single Radionuclide Guidelines (20 pages)

RESRAT Output: Fun #2 - 113-B-6 Burial Ground Waste Staging Area Radwonoclides;
Part IIT: Intake Guantities and Health Bisk Factors (22 pages)

RESREAT Ourput: Run #2 - 118-B-6 Burial Ground Waste Staging Area Radionuclides;
Part IV: Cloncentration of Radienuclides (11 pages)

RESRAID Output: Run #3 - 118-B-6 Busial Grouwnd BCL Stockypile Radionuclides; Part I:
Mixture Sums and Single Radignuclide Guidelines (20 pages)
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8. RESRAD Output: Run #3 - 118-B-6 Burial Ground BCL Stockpile Radionuclides; Part IT:
Intake Quantities and Healih Risk Facters (22 pages)

10. RESRATD Curput: Run #3 - 118-B-5 Burial Grovnd BCL Stockpile Radionuclides,
Part IV: Concentration of Radionuclides (1! pages)

11. RESRAD Ontput: Run #4 - 118-B-6 Burial Ground Deep Zone Radicnuclides, Pant I:
Mixture Sums and Single Radionuclide Guidelines {20 pagss)

12. RESRAD Cutput: Run #4 - 118-B-6 Burial Ground Deep Zone Radionoclides, Part IEL
Intake Cuantities and Health Risk Pactors {22 pages)

13, RESRADD Dutpat; Run #4 - 1 18-B-5 Burial Ground Deep Zone Radionuclides; Part TV:
Concentration of Redienuclides (11 pages)
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ATTACHMENT 1

11§-B-6 Burial Ground Cleanup Veriflcation Model

CVP-2006-00002
Rewv. 0

Yadosa Zone Condribition fo
RESRAD G&‘Qﬂhd Burfaca Doga and Risk
Runa Vadcae Zong Compomnts TRRTYY T ng
. ﬁm Famma ’ f."qnu‘:‘tl;c Foods ﬁ
a [*1]] muﬂd [ )
ShaHow Zone, + Plent inpe + Sail lgestion Infgation,
#1“"" VWaste Staging Ares, . mm"::f:: = Ml m’:ﬁan Housshald,
wz[m and BCL Stockpile wnid Livestoek
#2{Rad (Todal Thickneas = 4.6 m (15 #]) " ,|
YAGGAY FOHE  m—
Conlvipdkn b
_______ _ _Ovaw & Fitk Via
3 I .“' ______
by G bar
Grualiby Ay
« Plant lngeation
» Mot Ingwation
Deep Zane « Milk tngenbion
{Thickness = 1T.5 m [58.A4 ]} » Agualic Foods
Inmjeston
» Diinking Yatar =
= EHIALM |
[Greandwatar Tabbs @ =
EL 1H.5 m [NAVTDIER]}
Vadose Zone Coniribirfion 1o
Gropndwater Contamination
Aftachmant 1 Sheat Mo, 1 pf 2
Crginators: 5 s [~ . Date-¥
Chi'd By -4 Date
Calg. Me. Ray, No, _0
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ATTACHMENT 1

114-B-8 Burial Ground Cleanup Verificatlon Madel
Vadoss Zona Contrituiion i

Yadowe fone Components

Ground Surface Dose and Risk

L. 144.0 m [NAW A

CWP-2006-00002
Rav. (

Covyer
{Total Thieknesn = 4.5 m (14 fi))

Run
#4 [Rad)

Casp Zons
{Fhickness = &.& m [22.3 f1))

+ Plant Ingaalion
» Meat Ingestion
* Witk Ingestion
- — - Apatks Foods =

Uncontaminatod
Towm

{Thickness = 11.0 m [36.1 fi]}

Ingeation
+ Drinking Water

v

:.. ,..r: ﬂmmdwa-lur Teble —
L1#Bm

Vadose Zome Contritnifion to
Grounowater Contamination

Ebbdrs 2
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