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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the 18-F-3,
Minor Construction Burial Ground waste site. The 118-F-3 site is located within the 100-FR-2
Operable Unit in the 100-F Area of the Hanford Site in southeastern Washington State. This
site operated during 1952 and, prior to remediation, was as an open fieid covered with
cobbles, with no vegetation growing on the surface. The burial ground measured
approximately 55.3 m (175 ft) by 15.2 m (50 fi) by 4.5 m (15 ) deep (DOE-RL 2001). The sife
received irradiated reactor parts that were removed during the conversion of the 105-F Reactor
from the Liquid 3X o the Bail 3X Project safety systems. The buriai ground received mostly

vertical safely rod thimbles and step plugs. The site was located approximately 85 m (280 ft)
southwest of the 135-F Reactoer Building.

Remedial action at the 118-F-3 sile began on January 31, 2006 with toad out of waste material
completed on May 23, 2006. Remedial activities included rermoval of metal and concreie debiis
from the burial ground along with the underlying contaminated soil. Resuilts of the sampiing,
laboratory analyses, and data evaluations for the 118-F-3 site (which includes the remediation
footprint, overburden [stockpiied soil], and the above-cleanup-level staging pile feotprint)
indicate that ali remedial action cbjectives 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 been reclassified as "interim closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order (Ecclogy etal.
1988) and the Waste Site Reclassification Guideline TPA-MP-14 (RL-TPA-90-0001)

(DOE-RL 1998). A copy of the waste site reclassification form is included as Attachment ES-1.

ES-1
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Table ES-1. Summary of Cleanup Verification Results for the
118-F-3 Burial Ground. (2 pages)
Remedial
RZE%?::;:S’“ Remedial Action Goals Results Oi;?:ilt?\?es Ref.
: Attained?
Direct Exposure — Afttain 15 mrem/yr dose rate 1. All cumulative radionuclide ‘
Radionuclides above background over activities are below the Yes de
' 1,000 years. cumulative 15 mremfyr dose rate.
Direct Exposure — Aftain individual COC RAGs. 1. All individuali COC concentrations
‘Nonradionuclides are below the direct exposure Yes de
. criteria.

Meet Hazard quotient of <1 for 1. The individual hazard quotient Y e
Nonradionuclide noncarcinogens. for boron is <1. es
Risk Cumulative hazard quotient of <1 |2. Cumulative hazard guotient N/A e
Requirements for noncarcinogens. _ calculation not required.

Excess cancer risk of <1 x 10° |3, There are no carcinogenic :

for individual carcinogens. nonradionuclide COCs for this N/A de

site. ;
Altain a total excess cancerrisk |4. There are no carcinogenic
of <1 x 107 for carcinogens. nonradionuclide COCs for this N/A de
site.

Groundwater/ Attain single COC groundwater |1. Groundwater and river RAGs for
River Protection — and river protection RAGs. the radionuclide COCs have been de
Radionuclides attained.

Attain National Primary Drinking |2. RESRAD modeling predicts that Yes

Water Standards: 4 mrem/yr residual concentrations of the d

{beta/gamma) dose rate to target detected radionuclide COCs meet

receptorforgans.” the dose rate limit of 4 mrem/yr.

Meet drinking water standards for; 3. There are no alpha-emitting

aipha emitters: the more COCs for this site.

stringent of the 15 pCilL MCL N/A

or 1/25th of the derived

concentration guide per

DOE Order 5400.5.°

Meet total uranium standard of |4, Uranium is not a COC for this N/A

21.2 pCiL.° site.
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Table ES~1. Summary of Cleanup Verification Results for the
118-F-3 Burial Ground. (2 pages)

—

Groundwater/ 1. Aftain individual nonradionuclide Barium exceeded groundwater
River Protection — groundwater and river cleanup and/cr river protection RAGs in
Nonradionuclides requirements. _ the focused sample. However,
results of the 700 Area
Analogous Sites RESRAD
Calculations (BH! 2005) indicate
that this constituent will not reach Yes
groundwater {and therefore, the
Columbia Rivar) within

1,000 years. Thus, the residua!
concentrations achieve the RACs
for groundwater and river
protection.

Ctner supporing | 118-F-3 cleanup verification 95% UCL calculation (Appendix C).°
Information 118-F-3 cleanup verification sample location design {Appendix C).°

[

“National Primary Drinking Water Regulations” (4G Code of Federal Regulations 141).

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

Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pa/L MCL (65 Federal Register 7T6708)
corresponds fo 21.2 pCL. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity
Corresponding fo a Maximum Contammant Level for Total Uranfum of 30 Micrograms per Lifer in Groundwater, 0100X-CA-V0038
(BHI 2001).

The Cleanup Verification Package for the 118-F-3, Minor Construction Burla! Ground, CVP-2006-00008, Washkington Closure
Hanford, Richland, Washington.

118-F-3 Waste Site Cleanup Verification 95% UGL Calculations, 0100F-CA-V0273, Rev. 0, Washington Closure Hanford,
Richland, Washington.

BHI 2005

118-F-3 Shallow Zone, ACL, and BCL Overburden Samp!mg Plan, 0100F-CA-V0268, Rev. 0, Washington Closure Hanford,
Richland, Washington.

LT

-]

o

coC = contaminant of concemn
MCL = maximurn contaminant level
N/A = not applicable

RAG = remedial action goal

RAQ . =remedial action objective

RESRAD = RESidual RADioacflvity (dose model)

ES-3
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Attachment ES-1

Waste Site Reclassification Form

Date Submﬁﬁed: Operable Unit(s}: 100-FR-2 ' ' Control Number:
November. : 2006-059 -
Criginaior: . Waste Site ID: 118-F-3, Minor Construction Lead Agency: EPA
L. ¥, Ditimer ’ Burial Ground S
Phone: 3?2;9564 Type of Reclassification Action: '

Rejected O

~ Closed Out ]
Interim Closed Out
No Action -

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

-Desca'igtion of currsnt waste site condition:

Remedial action at this site has been performed in accordance with remedial action objectives and goals
established by the U.S. Envircnmental Protection Agency and the Washington State Department of Ecology, in
concurrrence with the U.S. Department of Energy, Richiand Operations Office. The selected remedial action
involved {1) excavating the site to the extent required to meet speclied soil cleanup levels, {2) disposing of
contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the
Hanford Site, and (3) backfiling the site with clean sofl to adjacent grade elevafions. These excavation and
disposal zctiviies have been completed.

Basis for reciassification:

The results of verification sampling of the solls at the 118-F-3 waste site demonsirated that residual contaminant
concenirations do not preclude any future uses (as bounded by the rural-residential scenario).and aliow for
unresiricied use of shallow zone soils (L.e., surface to 4.6 m [15 fi] deep). The resulis also showed that residual
contaminant concentralions are protective of groundwater and the Columbia River. The waste site does not
have a deep zone; therefors, no institutional controls are required. The basis for reclassification is described in
detail in the Cleanup Verification Package for the 118-F-3, Minor Construction Burlal Ground (CVP-2008-00008},
Washington Closure Hanford, Richland, Washington. _

D.C. Smith. . ﬁ/ //4L—/— - VLTI

COE Project Manager Signatare Date

O NIA -
.Ecology Project Manager

| Signa r . Date
R.A.Lobos o /%I 12216

EPA Project Manager : L ure/// at

ES-4
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1.0 INTRODUCTION

The purpose of this cleanup verification package is to decument that the 118-F-3 waste site was
remediated in accordance with the Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-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 2000). Remedial action objectives and
goas for the 118-F-3 site were established by the U.S. Envircnmental Protection Agency (EPA)
and the U.S. Department of Energy, Richland Operations Office, in concurrence with the
Washington State Department of Ecoiogy. These goals and objeclives are documented in the -
100 Area Burial Grounds ROD (EPA 2000) and the Remedial Design Report/Remedial Action
Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005). The ROD (EPA 2000} provides the
U.S. Department of Energy, Richland Operations Office the authority, guidance, and objectives
to conduct this remedial action.

The preferred remedy specified in the ROD (EPA 2000) and conducted for the 118-F-3 site
included: {1} excavating the site to the extent required to meet specified soil cleanup levels,
(2) disposing of contaminated excavation materials at the Environmental Restoration Disposal
Facility (ERDF) at the 2C0 Areas of the Hanford Site, and (3) backfilling the site with clean saill
from the overburden (stockpiled scil) and the100-F Area borrow pit to an 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, the remedial action goais (RAGs) summarized in Table 1 were established for the
radionuciide and nonradionuclide contaminants of concern (COCs). Waste site COCs were
identified in the RDR/RAWP (DOE-RL 2005) and included cobalt-60 and nickel-63. Barium,
boron, and strontium-80 were detected in the remaining black surface ash located at the
northern end of the 118-F-3 burial ground and, as such, were added as waste site COCs.
Additionally, cesium-137 was detected in the verification sampies and was added as a COC.
The COCs for the 118-F-3 waste site are barium, boron, cobalt-60, cesium-137, nickel-83, and
strontium-80 and are provided in Table 1.

Soii cleanup leveis were established in the interim action ROD based on a limited ecological risk
assessment. Although not required by the ROD (EPA 2000), a screening comparison against
ecological risk screening levels has been made for the site COCs, as identified in the
RER/RAWP. The highest exceedance values were cbserved in the focused sample coliected of
the black surface ash located north of the 118-F-3 waste site. Barium, boron, and selenium
exceeded screening level vaiues. However, exceedance of screening values does not
necessarily indicate the existence of risk fo ecological receptors. Barium, boron, and selenium
are below the range for generic background soil values: (barium: <70 to 3000 ppm), (boron:

<20 fo 150 ppm), {selenium : <0.1 to 4.0 ppm), provided in the Risk Assessment Information
System (RAIS) database < htip://risk.Isd.ornl.gov >. The exceedance of soil values by these
constituents at the site wilt be evaluated in the context of additional lines of evidence for
ecological effects. A baseline risk assessment for the river corridor portion of the Hanford Site
began in 2004, which includes a more complete 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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Table 1. Summary of Remedial Action Goals.?
\ Groundwater Columbia River
cOGs Direct Pxposure Protection RAG Protection RAG
{pCiiL) (pCilL) -
Radionuclides
Cobalt-60
- 4 mremfyr 4 mrem/fyr
Cesium-137 15 mrem/yr . (cumulative)” {cumulative)®
(cumulative)® '
Nickel-63
Strontium-90 - gle gie
Direct Exposure Soil RAG for Soil RAG for Columbia
COCs RAGs Groundwater Protection River Protection
(mglkg) (ma/kg) {mg/kg}
Nonradionuciides
Barium 5,600" 13297 224
Boron’ 16,000 320 w

b

c

o a

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

Lookup values that correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented in the

100 Area RDR/RAWP (DOE-RL 2005},

Lookup values based on individual radionuclide 4 mrem/fyr dose rate equivalent for beta and gamma emitters per National
Drinking water standards as presented In the 700 Area Burial Grounds Remedial Action Sampling and Analysis Plan
{DOE-RL 2001). Alpha emitters must meet drinking water standards based on the more conservative of the 15 pCilL
maximum contaminant level or 1/25th of the derived concentration guide per DOE Order 5400.5.

Strontium-90 contributes to the 4 mrem/yr (cumuiative) RAG for groundwater and river protection.

Promulgated groundwater protection standard (40 CFR 141}.

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the 100 Area
RDR/RAWP [DOE-RL 2005}). Updated oral reference dose values (as provided in IRIS) yield Method B direct exposure RAG
values of 16,000 mg/kg and 120,000 mg/kg for barium.

Where cleanup levels are less than background, cleanup levels defauilt to background (WAGC 173-340-700[4])[d]} (1996).
Barium soil cleanup level for groundwater protection calculated from WAG 173-340-T40(3)(a)(ii)(A), 1996 (100 times rule™)
and WAC 173-340-720(3), 1996 (Methed B for groundwater) is 112 mg/kg (as presented in the 100 Area RDR/RAWP
[DOE-RL 2005]). The updated oral reference dose value {as provided in IRIS) yields a Method B groundwater cleanup criteria
of 7 mg/L, as compared to the more restrictive MCL of 2 mg/L {40 CFR 141). Per WAC 173-340-740(3)(@){ii)(A), 1996 (*100
times rule”), the most restrictive updated soil cleanup level for groundwater protection wouid be 200 ma/kg.

Barium soil cleanup level for river protection calculated from WAGC 173-340-740(3)(2)(ii){A), 1996 (*100 times rule™), a DAF

of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the 100 Area RDR/RAWP

-[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria exists

separate from the previcus drinking water standard; therefore, no WAGC 173-340-730(3), 1996 (Method B for surface waters)
value can be defermined.

No Hanford Site-specific or Washington State background value available.
No cleanup level is available from the Ecology Cleanup Levels and Risk Calculations database (Ecology 2005), and no

bioconcentration fackor or AWQC values are available to calculate cleanup levels (WAC 173-340-730{3)a)(iii}, 1996 [Method
B for surface waters]).

AWQC = ambient water quality criteria

CFR = Code of Federal Regulations RAG = remedial action goal

COC = contaminant of concern RDL = required detection limit

DAF  =dilution attenuation factor RDR/RAWP = remedial design reportfremedial action work plan
IRIS = Integrated Risk Information Systern WAL = Washington Administrative Code

MCL = maximum contaminant level
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2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

The 118-F-3 site is located in the 100-FR-2 Operabie Unit of the 100-F Area at the Hanford Site.
The site is iocated approximately 85 m (280 ft) southwest of the 105-F Reactor Building

{Figure 1). This site operated during 1852 and, prior to remediation, was an open field
covered with cobbles, with no vegetation growing on the surface. The southern half of the
burial ground ran in a north-south direction, whereas the northern portion of the burial ground
angled teward the east. The burial ground measured approximately 55.3 m (181 ) by 15.2 m
{60 fi) by 4.5 m (15 ft) deep (DOE-RL 2001). The site received irradiated reactor parts that were
removed during the conversion of the 105-F Reactor from the Liquid 3X te the Bali 3X Project
safety systems. The burlal ground received mostly vertical safety rod thimbles and step piugs.
Prior to remediation, the dose rate at the surface of the burial ground was less than 1 miliirad/hr
{DOE-RL 2001).

3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND BISPOSAL

Remecial aclion at the 118-F-3 site began on January 31, 2008 with load out of waste material
completed on May 23, 2006. Excavation of the site involved removing metal and concrete
debris including piping, sheet metal, an empty tank structure, a large heat-transfer tower,
thimbles, and step plugs. No asbestos-containing material was identified during waste
excavation. At the conclusion of excavation aciivities, the remediation footprint was
approximately 3.5 m (12 ft} below ground surface and the elevation at the bottom of the
excavation was 121.5 m (400 ft) above sea level. An estimated 4,060 metric tons (4,476 U.S.
tons) of material from the site was disposed of at ERDF. In addition, approximately 1,400 cubic
meters (49,441 cubic feet) of clean overburden material was excavated from the 118-F-3 waste
site and stockpiled for potential reuse as backfiil. All contaminated materiais removed from the
118-F-3 waste site were disposed of at ERDF. Pre- and post-remediation topographic maps are
shown in Figures 2 and 3, respectively. Photographs of the remediation activities are provided
in Figures 4 through 6.
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Figure 1. Hanford Site Map and 118-F-3 Site Plan.
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Figure 2. 118-F-3 Pre-Remediation Topographic Map.
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Figure 3. 118-F-3 Post-Remediation Topographic Map Showing Black Surface
Ash and Focused Sample Location.
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Figure 5. Photograph of 118-F-3 Burial Ground Remediation Debris.
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Figure 6. Photograph of 118-F-3 Remediation Footprint.
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3.2 FIELD SCREENING

In-process characterization samples were analyzed for the COCs identified in the 160 Area
Burial Grounds Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001) along with
a wide range of metals, semi-volatile organic compounds, gamma energy emitting isotopes,
gross alpha, and gross beta. In addition, samples were collected from an area containing a
black surface ash located at the northern end of the 118-F-3 excavation. Strontium-90 and
barium were detected at levels above soil background concentrations in the black surface ash -
- and boron exceeded the ecological screening criferia. Based on the surface ash sample.

results, all verificatior: samples were analyzed for strontlum-go barium, and boron in addltzon to '
the listed waste srte COCs. : :

Radlologlcal field screemng was conducted dunng the site remedlat action effort to provide an

~ initial assessment of the attainment of radioclogical cleanup levels. Field screening at the site -

~ included using a Global Positioning Environmental Radiological Surveyor (GPERS) to quickly
assess the presence and level of contamination. The radiological survey, conducted May 3; -

- 2006, detected areas of residual radiological contamination that required additional site -
excavation (Figure 7). The “hot spot” areas were further excavated and an activated metal wire

. was located and removed a[ong with the underlying soil. ' A second GPERS survey was

performed-on May 15, 2006 in order to'demonstrate that the subsequent remediation efforts had

e removed:the residuail radiological contamination and.that no further remediation was required at -

the site (Figure 8). The second GPERS survey detected an area of elevated radiation levels in
the southern portion of the burial ground (Figure 8).. Additional hand held surveys were '
performed over the area and no elevated radionuclides were detected. Therefore, no further
excavation was required in thiS area pnor to collectlon of the verification samples

10
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3.3 FOCUSED SAMPLING AND ANALYSIS

A focused sample was collected from the area of black surface ash located to the immediate
north of the 118-F-3 waste site (Figures 3 and 9). The surface ash covers an area of
approximately 130 square meters (1,400 square feet). On August 3, 2005, a focused sample
and regulatory split were collected of the black surface ash. These samples were analyzed for
the listed COCs. In addition, the regulatory split was analyzed for ICP metals, polychlorinated
biphenyls, gross alpha and gross beta. No PCBs were detected in the EPA split sample, and
the gross alpha and gross beta results were below their respective trigger limits of 15 pCi/g and
23 pCi/g. Therefore, no further analysis was required. The results of the focused sampling for
the waste site COCs are discussed further in Section 5.0 of this cleanup verification package.

3.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected in August of 2006 to confirm acceptability of
residual contaminant concentrations in the soil at the 118-F-3 waste site. The verification
samples were submitted to offsite laboratories for analysis using approved EPA analytical
methods, as required per the 100 Area Burial Grounds Remedial Action Sampling and Analysis
Plan (DOE-RL 2001). The 118-F-3 site was excavated to a depth of approximately 3.5 m (12
ft). The 118-F-3 remediation excavation footprint was classified as one shallow-zone decision
unit based on its size and depth. The overburden (stockpiled soil) and the above-cleanup-level
(ACL) staging pile footprint are separate decision units. As specified in the SAP (DOE-RL
2001), four composite samples and a duplicate were collected from each of the waste site
decision units. Additionally, one regulatory split was collected per decision unit at the request of
the EPA. The duplicate samples and regulatory splits were analyzed for ICP metals,
polychlorinated biphenyls, gross alpha, and gross beta, in addition to the listed COCs. No
PCBs were detected in the duplicate or EPA split samples and the gross alpha results were
below the trigger limit of 15 pCi/g, therefore, no further analysis was required. One EPA split
sample (EPA-J134T9) was above the gross beta trigger limit (23 pCi/g) at 23.5 pCi/g.
Strontium-90, the primary beta emitter, was analyzed and reported below the limit of detection.
The results of the statistical sampling for the waste site COCs (which includes strontium-90) are
discussed further in Section 5.0 of this cleanup verification package.

Verification sampling was performed by dividing each decision unit (i.e., the excavation footprint,
stockpiled soil, and ACL staging pile footprint) into four sampling areas (A1, A2, A3, and A4)
with the sampling areas further divided into 16-node sample grids. One statistical verification
sample was collected per sampling area by compositing soil collected at four randomly selected
nodes. As such, each decision unit was represented by four composite statistical verification
samples. The sample design methodology and sample location figures are presented in the
verification sample design calculation brief in Appendix C.
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Figure 9. Photograph of Black Surface Ash Located at Northern End of
Remediation Footprint.
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4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation of the 118-F-3 cleanup verification data for comparison with
the data quality criteria and RAGs.

4.1 DATA QUALETY ASSESSMENT PROCESS

A data quality assessment {(DQA) was performed to compare the veriﬁcaﬁbn sampling approach
and resulting analyvtical data with the sampling and data quality requirements specified by the
project objectives and performance specifications.

The DQA for the 118-F-3 site determined that the data are of the right type, quality, and quantily
o support site verification decisions within specified error tolerances. All analytical data were
tound to be acceptable for decision-making purposes. The evaluation verified that the sampie
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 being submitted for inclusion in the Hanford Environmental information
System database. The verification data are summarized in Appendix A. The detailed DQA is
presented in Appendix B.

4.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper confidence
imit (UCL} on the arithmetic mean of the data. The 95% UCL values for each COC are
computed for each decision unit (e.g., for the shallow zone, overburden [stockpiled soil], and
ACL staging pile foolprint). 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). This process is summarized below.

Fer radionuciides, the laboratory-reported value is used in the calculation of the 95% UCL. In
cases where the laboratory does not report a value for data qualified with a “U” (i.e., less than
the detection limit), one-half of the minimum detectable aclivily is used in the calculation of the
95% UCL. For nonradionuclides, a value equal to one-haif the practical quantitation limit is
used for data flagged with a “U” (i.e., less than the detection limit) in the calculation of the 95%
UCL, as required by Washingicn Adminisirative Code (WAC) 173-340-740[7]ig]. If greater than
half of the sample results for a given nonradionuclide CCC are below detection, the statistical
value is set equal fo the maximum concentration detected (i.e., versus computing a 85% UCL).

Verification sampling summary statistics (85% UCL values) are listed in Table 2. Individual
sample cleanup verification resulis are presented in Appendix A. The columns on the left side
of Table 2 are the COCs and the 95% UCL values before subtraction of background. The fifth
column of Table 2 presents the background, where values exist, and the last three columns
present the statistical vaiues adjusted for background, if appropriate, which becomes the
cleanup verification data set used for further evaluation and modeling.
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95% UCL Statistical Values® (pCilg)

Cleanup Verification Data Set®

Cif
| Hanford Site (pClig)
COCs Shall S tACL Background® Shall g tACL
allow aging Cil allow aging
Zone Overburden Pile {p _9) Zone Overburden Pile
Footprint Footprint
Cobalt-60 0.378 0.150 (ND) 0.299 0.008 0.378 0.142 (ND) 0.299
Cesium-137 | 0.144 | 0050(ND) | 0.170 14 0.144 | O ((SE?) 0470
Nickel-63 18.5 0.801 13.4 N/A 16. 5 0.801
ickel- . (ND) . . (ND) 13.4
] _ 0.045 | (< BG)
Strontium-90 { 0.235 0.082 (ND) (ND) 0.18 0.235 (ND) 0.045 (ND)
85% UCL Statistical Values® (mgfkg) | Cleanup Ve(f:";;ﬁ;’" Data Set
: Hanford Site 979
cocs Shallow Sgcg:il;lg Background S.hallow SQC'L
Tk aing
Zone Overburden Pile (ma/kg) Zone Overburden bile
Footprint Footprint
Barium 104 70.6 99.7 132 104 706 99.7
Boron 104 2.4 54 N/A 104 24 5.4

#The shallow zone, AGL staging pile footprint, and BCL overburden are from the 118-F-3 Cleanup Verification 95% UCL Calculations,
Calculation No. 0100F-CA-V0273, Rev. 0. Refer to Appendix C for additional details on determination of statistical values.
" Represents the 80t percentile of the lognommal distribution (DOE-RL 19986).
“For overburden the anthropogenic background (DOE-RL 1996} and naturally occurrmg background is subiracted from all radionuclides. For
other decision units (shallow zone and ACL staging pile footprint), only naturally occurring background {uranium) is subtracted. Refer to the

85% UCL catculation brief in Appendix C for additional details on determination of statistical values.
ACL =above cleanup level

BG

= background
CQCs = contaminants of concern

BCL =below cleanup level

4.3

N/A = not applicable

ND

UCL = upper confidence limit

FOCUSED SAMPLE RESULTS

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

One focused sample was collected from the area of black surface ash located to the immediate

north of the 118-F-3 waste site and analyzed for the site COCs. Statistical analysis (e.g.,

calculation of a 95% UCL value) is inappropriate o use for evaluation of the focused sample;
therefore, the sample results are evaluated using a direct comparison of the detected values to
the cleanup levels. Table 3 provides a comparison of the focused sample resuits against the
cleanup criteria.
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Table 3. Comparison of Focused Sample Results to Remedial Action Goals:
Generic Site Lookup Values® (pCilg) Does the
Maximum Shatl Soil Soil Maximum Doeas the
ALOW ; 0l Result Maximum
CaCs Result Zone | CONO3NUAMON | Goncentration | Exceed | ResultPass
PCifg) | tookup | o O | forRiver Lookup | Modeling?
Value Protection Profection values?
Cesium-137 0.180 (ND;} 6.2 1,465° 1,485° No N/A
Cobalt-50 0.180 (ND) 14 13,800° 13,800° No N/A
Nicke!-63 4.05 (ND) 4,013° 8ac §3° No N/A
Strontium-80 0.217 (ND) 4.5 27.6° 27.6° No N/A
Remedial Action Goals® {mg/kg)
; Does the Does the
Maximum Soil Soll Maximum | oo
COCs Result Direct Concintratlon Concentration Result Result Pass
{mg/kg) or : ; Exceed "
EXPOSUT® | Grouncwater ggisg‘éirn RAGs? Modeling?
Protection
Barium 902 5,600" 1325 224° Yes Yes"
Boron' 150 16,000 320 - No N/A

a

Lockup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2005} or caiculated per WAC 173-340-720,

WAC 173-340-730, and WAGC 173-340-740, Method B, 1996, unless otherwise noted. :

Aciivity cormesponding to a single-radionuclide 15 mrem/iyr exposure as calculated using a generic RESRAD mode! (DOE-RL 2005).
Revised lcokup value per 100 Area Radionuclide and Nonradionuciide Lookup Values for the 1995 inferim Remedial Action Record of
Decision (BHI 2004).

Noncarcinogenic cleanup level calcuiated from WAC 173-340-740(3), 1996 (Methed B for soils) (as presented in the 100 Area RDR/RAWP
{DOE-RL 2005]). Updated oral reference dose values (as provided in IRIS) yield Method B direct exposure RAG values of 16,000 mgikg
and 120,050 mg/kg for barium and chromium, respectively.

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

Barium soil cleanup level for groundwater proteciion calculated from WAC 173-340-740(3)(@)(if)(A), 1996 {*100 fimes rule™ and

WAC 173-340-720{3), 1596 {Method B for groundwater) is 112 mg/kg (as presented in the 100 Area RDR/RAWP [DOE-RL 2005]). The
updated oral reference dose value (as provided in IRIS) yields a Method B groundwater cleanup critetia of 7 mg/L, as compared to the
more restrictive MCL of 2 mg/L (40 CFR 141). PerWAC 173-340-740(3){a)(ii}{A), 1996 (“100 times rule”}, the most restrictive updated soil
cleanup leve! for groundwater protection would be 200 mg/kg.

Barium sofl cleanup levet for river proleciion calculated from WAC 173-340-740(3)(2}(ii}(A}, 1998 (“100 times rule™), a DAF of 2, and
WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the 100 Area RDR/RAWP [DOE-RL 200503 No
surface water bioconcentration factor is available for barium and no ambient waler quality criteria exists separate from the previous
drinking water standard; therefore, no WAC 173-340-730(3), 1996 (Method B for surface waters) vaiue can be defermined.

Based on 100 Area Analogous Sites RESRAD Calcufations (BHI 2005), and a K (distribution coefficient) vaiue of 25 mb/g, barium is not
expected to migraie more than 3 m (10 {t) vertically in %,000 years (BH!I 2005).

No Hanford Site-speciiic or Washington State background value availabie.

No cleanup level is available from the Ecology Cleanup Levels and Risk Calculations database (Ecology 2005), and no bioconcentration
factor or AWQGC values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Methed B for surface waters]).

b
[+

AWQC = ambient water quality criteria

CFR = Code of Federal Reguiations

cocC = gontaminant of concern

DAF = dilution ateruation factor

RIS = Iniegrated Risk Information System
MCL = maximum contzminant level

N/A, = not applicable

ND = not detected

RAG = remedial action goal

RESRAD = RESidual RADioactvity (dose model)

RDR/RAWP = remedial design repori/remedial action work plan
WAC = Washington Administrative Code
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44 RESRAD MODELING

A site-specific RESidual RADioactivity (RESRAD) mode! was not developed for the 118-F-3
waste site. The radionuclide statistical sampling results, shown in Table 2, meet the remedial
action goals summarized in Table 1 as demonstrated using the sum-of-fractions method in
section 5.1.1, below. Additionally, no radionuclides were detected in the focused soil sample,
as shown in Table 3.

5.0 EVALUATICON OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 118-F-3 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, overburden
(stockpiled soil), and the ACL staging pile footprint. This test is required for nonradionuclide
COCs only and is based on the most restrictive RAG for each zone.

51 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.1 Radionuclides

The cumulative radionuclide dose was calculated separately for the shallow zone remediation
footprint (Table 4) and ACL staging pile footprint (Table 5), using the sum-of-fractions method.
The columns on the left side of Tables 4 and 5 are the COCs and the 95% UCL values. The
third column of each table presents the single radionuclide 15 mrem/yr dose-equivalence
activity, and the last column presents the statistical values divided by the dose-equivalence
activity. The cumulative dose of 5.2 mrem/yr for the shailow zone remediation footprint is less
than the 15 mrem/yr RAG. The cumulative dose of 3.6 mrem/yr for the ACL staging pile
footprint is also less than the 15 mrem/yr RAG. Therefore, both the shallow zone decision unit
and ACL staging pile footprint achieve the remedial action goals.

The statistical values for the overburden (stockpiled soil} radionuclide COCs were not detected
and, therefore, the radionuclide direct exposure RAGs have been met. Similarly, no
radionuclide COCs were detected in the focused sample coliected from black surface ash
located at the northern end of the 118-F-3 excavation. All applicable radionuclsde RAGs have
been met for direct exposure at the 118-F-3 waste site.
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Table 4. Attainment of Radionuciide Direct Exposure RAG for

the Shallow Zone Remediation Footprint.

Sontammnis of | esnueLake | Cio momy | Facton
Dose {pCilg)
Cobalt-60 0.378 14 027
Cesium-137 0.144 6.2 0.023
‘Nickel-63 - 16.5 4,013 0.0041
Strontiurm-20 £.235 4.5 0.052
Sum of Fractions 0.35
Equivalent Dose {mrem/yr) 52

Table 5. Attainment of Radionuclide Direct Exposure RAG for
the ACL Staging Pile Footprint.

Contaminants of 95% UCL Value Activity Equivalent i
Potential Concern {pCilg) tg 15 mu‘erg‘a!yr Fraction
ose {pCifg)
Cobalt-60 0.299 1.4 021
Cesium-137 0:170 6.2 0.027
Nickel-63 13.4 4,013 0.0033
Sum of Fractions 0.24
Equivalent Dose {mrem/yr) 3.8

Monradionucilides

5.1.2.1 Direct Comparison to RAGs. Table 6 compares the cleanup verification statistical
values presented in Tables 2 and 3 to the direct exposure RAGs presented in Table 1. All
residual concentrations are below the direct exposure RAG and, as such, all applicable
nonradionuclide RAGs have been met for direct exposura.

Table 8. Atfainment of Nonradionuclide Direct Exposure Standards. (2 pages)

Nonradionuclides Clgz?:g‘:ﬁl:;ﬁg;m Direct E(zsngc;z;;e RAG® Directi);siizzn;ebRAGs
 Shaliow Zone
Barium 104 5,600° Yes
Borcn® 10.4 16,000 Yes
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Table 6. Attainment of Nonradionuclide Direct Exposure Standards. (2 pages)

Nenradionuclides Clgzg:g;ie(l::igcfzg;m Direct E(;]p;i;;e RAG® Directﬂli):gizztél:; RAGs
Overburden
Barium 70.6 5,600° Yes
Boron® 24 16,000 Yes
ACL Staging Pile Foolprint
Barium 09.7 5,600° Yes
Boron® 5.4 16,000 Yes
Focused Sample
Barium 202 5,600° Yes
Boron® 150 16,000 Yes

* Lookup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2005) or calculated per WAC 173-340-720,
WAC 173-340-730, and WAC 173-340-740, Method B, 1996, unless otherwise noted.

® Criterion is comparison to the cleanup criteria (RAG). .

¢ Noncarcinogenic cleanup level calculated from WAC 173-340-740(3}, 1996 (Method B for soils) {(as presented in the 100 Area
RDR/RAWP [DOE-RL 2065]). Updated oral reference dose values (as provided in IRIS) yield Method B direct exposure RAG
values of 16,000 mgrkg and 120,000 mg/kg for barium and chromium, respectively. )

? No Hanford Site-specific or Washington State background value availabie.

ACL = above cleanup level

RIS = Integrated Risk Information System

RAG = remedial action goal '
RDR/RAWP = remedial design reportfremedial action work plan
WAC = Washington Administrative Code

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic COCs,
WAC 173-340-740(5)(a) and (b) specify the evaluation of the hazard quotient, which is given as
the daily intake divided by a reference dose (DOE-RL 2005). This evaluation is shown for the
118-F-3 shallow zone, overburden (stockpiled soil) and ACL staging pile footprint in the 95%
UCL calculation brief (Appendix C). Barium was detected below background in all three
decision units, and as such was not inciuded in the hazard quotient calculaticn. Because there
is no established background value for boron, an individual hazard quotient was calculated for
this COC. The calculated individual hazard quotient for residual concentrations of boron was
less than 1.0 for ail three decision units, therefore, the noncarcinogenic hazard quotient RAG
has been attained for the 118-F-3 waste site.

5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradicnuclide carcinogenic
COCs, the WAC 173-340 Method B cleanup limits are based on an incremental cancer risk of
1 x 10°. For nonradionuclide carcinogenic COCs, the total excess cancer risk must be less
than 1 x 10®° (DOE-RL 2005). There are no carcinogenic nonradienuclide COCs for 118-F-3,
therefore calculation of the carcinogenic risk is not required.
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52 GROUNDWATER REMEDIAL ACTICKN GOALS ATTAINED
5.2.1 Radionuclides

Cesium-137, coball-60, nickel-63, and strontium-80 were detected in the verification samples for
the 118-F-3 shaillow zone remediation footprint and cobalt-60, cesium-137, and nickel-63 were
detected in the verification sampies for the ACL staging pile footprint. Based on 700 Area
Radionuciide and Nonradionuclide Lookup Values for the 1995 Remedial Action Record of
Decision (BHI 2004), the residual conceniraticns of the radionuclide COCs in soil are
significantly less than the concentrations predicted io cause the 4 mrem/yr drinking water
standard (DOE-RL 2005) to be exceeded. RESRAD modeling in BHI 2004, using Kg
(distribution coefficient) values of 50 mL/g for cesium-137 and cobait-60, 30 mlL/g for nickel-63,
and 25 mL/g for strontium-90, predicts that the residual soil concentrations of these
radionuclides at 118-F-3 will be protective of groundwater (and therefore, the Columbia River) at
the maxirum contaminant levei (MCL) that mesets the 4 mrem/yr drinking water standard
(CCE-RL 2005). As such, the groundwater RAGs have been attained for the shallow zone and
ACL siaging pile feotprint decision uniis at the 118-F-3 waste site.

No radicriuclide COCs were detected in the overburden (stockpiled soil) or the focused sample
of the black surface ash, thus achieving the groundwater RAGs for radionuclides.

5.2.2 HNonradionuclides

Table 7 illustrates the comparison of cleanup verification values to the soil RAGs for
groundwater protection. The statistical values for barium and boron mest the soil RAGs for
groundwater protection in the shaliow zone, overburden (stockpiled soil) and ACL staging pile
footprint. The regulatory spiit collected from sampling area A3 of the remediation footprint
exceeded the groundwater protection RAG for barium at a concentration of 155 mg/kg
{Appendix C). The regulatory spiit sample was within the 35% acceptability criteria for relative
percent difference between the primary sample and the regulatory split.

The table shows that residual concentrations of barium in the focused sample exceeded the soil
RAGs for groundwater protection. Additionally, the regulatory split of the ash sample exceeded
the groundwater soil protection RAGs for copper and selenium at 32.9 mg/kg and 1.5 mg/kg,
respectively (Appendix C). In the primary sample, copper was detected below background and
selenium was undetected (Appendix C). Nene of these constituents (barium, copper, or
seleniumy} are expected to reach groundwater based on thelr soil partitioning coefficients. Data
were not collected on the vertical extent of residual contamination, but given the soil-partitioning
coefficients of barium (25 mL/g), copper {22 mL/g), and selenium (150 mL/g) the results of the
100 Area Analogous Sites RESRAD Caiculations (BHI 2005) indicate that these constituents will
not reach groundwater (and therefore, the Columbia River) in 1,000 years given a clean zone
extending at ieast 3 m {10 ft).
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Table 7. Attainment of Nonradionuclide Remedial Action Goals for Protection of
Groundwater and the Columbia River. {1 page)

Cl_e_anu_p Soil RAG for | Soil R{\G f_or 3;%‘;;?’;3?: Doe_s the
Norradionucies | VEITCHlen | Crounduate | Columbla ver| Froicouen | Mexmum
(my/kg) (malkg) ‘ (ma/kg) Ex‘:‘;GdZ d? Modeling?
Shallow Zone
Barium 104 132>¢ 224° No N/A
Boron® 10.4 320 f "No N/A
Overburden
Barium 70.6 132°° 224° No N/A
Boron® . 24 320 - No N/A
ACL Staging Pile Footprint
Barium 99.7 132°° 224° No N/A
Boron® T 54 320 ~f No N/A
Focused Sampie .
Barium 902 132°° 224¢ Yes Yes®
Boron® 150 320 - No N/A

o o

Lookup values and RAGs obtaihed from the 100 Area RDR/RAWP (DOE-RL 2005} or calculated per WAC 173-340-720,

WAG 173-340-730, and WAC 173-340-740, Method B, 1996, uniess otherwise noted.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4}[d]) (19986).

Barium soil cleanup level for groundwater profection calculated from WAGC 173-340-740(3){a)(i)(A), 1996 (“100 times rule”) and
WAG 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the 100 Area RDR/RAWP

[DOE-RL 2005]). The updated oral reference dose value (as provided in IRIS) vields a Method B groundwater cleanup criteria of
7 mg/l,, as compared to the more restrictive MCL of 2 mg/L. (40 CFR 141). Per WAC 173-340-740(3){a)ii)(A), 1996 {“100 times
rule™), the most resfrictive updated scil cleanup level for groundwater protection would. be 200 mg/kg.

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3){a)(ii)(A), 1996 (*100 times rule”), a DAF of 2,
and WAC 173-340-720(3), 1996 {Method B for groundwater} is 224 mag/kg (as presented in the 100 Area RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria exists
separate from the previous drinking water standard; therefore, no WAC 173-340-730(3), 1996 (Method B for surface waters)
value can be determined.

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

No cleanup level is available from the Ecology Cleanup Levels and Risk Calculations database (Ecclogy 2005), and no
biocencentration factor or AWQC values are gvailable {o calculate cleanup levels (WAC 173-340-730(3)(a){iil), 1996 [Method B
for surfaca waters]).

Based on 100 Area Analogous Sifes RESRAD Calculafions (BHE 20058), and a Ky (disfribution coefficient) value of 25 ml/g,
barium is not expected to migrate more than 3 m {10 ft) vertically in 1,000 years (BHI 2005).

AWQC = ambient water quality criteria NV =no value

ACL = ghove cleanup leve! RAG = remedial action goal

CFR = Code of Federal Regulations RESRAD = RESidual RADioactivity {dose model}

DAF = dilution attenuation factor RPR/RAW = remedial design report/remedial action work plan
IRIS = Integrated Risk Information System WAQC = Washington Administrative Code

MCL = maximum coniaminant level '

NfA = Not applicable. RESRAD modeling was not performed because residual concentrations meet

the groundwater and river protection RAGs.
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5.3 COLUMBIA RIVER REMEDIAL ACTICN GCALS ATTAINED
5.3.1 Radionuclides

The river protection RAGs for radionuciides are identical to the groundwater protection RAGs.
The resulis ingicaied that radionuciides are not predicted to reach groundwater (and, by
extension, not predicted to reach the Columbia River) at levels that would cause the 4 mrem/yr
drinking water standard (DOE-RL 2005) io be exceeded. Therefore, the Columbia River
protection RAGs have been atiained.

5.2.2 MNonradionuclides

Tabie 7 illustrates the compariscn of cleanup verification statistical values to the soit RAGs for
protection of the Columbia River. The stafistical values for barium and borcn meet the soil
RAGs for river protection in the shallow zone, overburden (stockpiled soil), and ACL staging pile
footprint (Table 7). The regutatory spiit collected from sampling area A3 of the remediation
footprint exceeded the groundwater protection RAG for barium at a concentration of 155 mg/kg
{Appendix C). The regulatory split sample was within the 35% acceptability criteria for relative
percent difference between the primary sample and the regulatory split.

Table 7 shows that residual concentrations of barium in the focused sample exceeded the soil
RAGs for groundwater protection. Additionally, the regulatory splii for the focused sample
exceeded the copper (39.2 mg/kg) and selenium(1.5 mg/kg) soil RAGs for river protection. Data
were not coliected on the vertical extent of residual contamination but given the soil-partitioning
coefficients of barium (25 mi/g), copper (22 mi/g), and selenium (150 mL/g) the resulits of the
100 Area Analogous Sites RESRAD Calculations (BHI 2005) indicate that these consfituents will
not reach groundwater (and therefore, the Columbia River) in 1,000 years given a clean zone
extending at least 3 m (8.8 ft).

54 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

Secticns 5.1, 5.2, and 5.3 look separately at compliance with direct exposure RAGs,
groundwater protection scil RAGs, and Columbia River protection soit RAGs. Section 5.4
documenis application of the WAC 173-340 three-part test for nonradicnuclides using the most
restrictive RAGs applicable to each decision unit {i.e., shallow zone, overburden {stockpiled
~soil], and ACL staging pile footprint). 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,
overburden [stockpiied soil], and ACL staging pile footprint. The WAC 173-340 three-part test
consists of the foliowing 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 exceading the cleanup criteria must be less than 10%.

Table & summarizes the resuits of the WAC 173-34C three-part test (WAC 173-34C-740([7)) for the
shaliow zone, overburden (stockpiled soil), and ACL staging pile footprint sampie data ssts. For
barium and boron, the table lists the most restrictive applicable RAG (selected from the RAGs in
Table 1}, the maximum detected value, the total number of samples collected, and the number of
samples exceeding the most restrictive RAG. The final column of the table describes the result of
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applying the three WAC 173-340 criteria using the values listed in the preceding columns. Tabie 8
shows that barium and boron pass the WAC 173-340 three-part test for all data sets.

Table 8. Application of the WAC 173-340 Three-Part Test. (1 Page)

MOSt , -Maximum Total
Stringent Statistical | peatected Number Number RAGs
Nonradionuclides | Applicable Value Value of Exceedir}!g Attained?
RAG (mgl/kg)® c| Criteria (Yes/No)
(malkg) {mglkg)® | Samples”| -
Shaflow Zone
Barium 132°F 104 116 Yes
Boron® 320 10.4 12.7 0 Yes
Overburden
Rarium 132%f 70.6 73.2 5 Yes
Boron® 320 2.31 26 5 Yes
ACL Staging Pile Footprint
Barium 132°% 98.4 98.3 Yes
Boron® 1320 5.5 6.6 Yes

T poa 0 T

Criterion is comparison to the cleanup criteria (RAG).
Criterion is no single detection can exceed two times the cleanup criteria.
The total number of samples includes fisld duplicate samples, which are included in the evaluation as separate samples.
Criterion is the percentage of samples exceeding the cleanup criteria must be less than 10%.

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

Bariurn soit cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a}({i)(A), 1996 (100 times rule”)
and WAGC 173-340-720(3), 1996 (Method B for groundwater} is 112 ma/kg (as presented in the 100 Area RDR/RAWP.
[DOE-RL 2005]}. The updated oral reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria
of 7 mg/L, as compared {o the more restrictive MCL of 2 mg/L (40 CFR 141). Per WAC 173-340-740(3)(a)(I}{A), 1996

ACL
RIS

MCL = maximum contaminant level

RAG

WAC

= remedial action goal
RDR/RAWF = remedial design report/remedial action work plarn
= Washington Administrative Code

6.0 STATEMENT OF PROTECTIVENESS -

{100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 ma/kg.

No Hanford Site-specific or Washington State background value available.
= above cleanup level

- = Integrated Risk Information System

This cleanup verification package demonstrates that remedial action at the 118-F-3 site has
achieved the remedial action objectives and corresponding RAGs established in the ROD
(EPA 2000) and RDR/RAWP (DOE-RL 2005). The contaminated materials from the site have
been excavated and disposed of at the ERDF. The remaining soils at the 118-F-3 site have
been sampled, analyzed, and evaluated. The results of this effort indicate that residuat
concentrations will support future land uses that can be represented (or bounded) by a rural-
residential scenario and that residual concentrations throughout the site pose no threat to
groundwater or the Columbia River. This site has no deep zone; therefore, no institutional

controls are required.. The 118-F-3 site is verified to be remediated in accordance with the ROD
(EPA 2000) and may be backfilled.
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118-F-3 Shallow Zone Verification Sampling Resulis (3 Pages).
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Sample Sample Sample Cesium-137 Cobalt-60 Nickei-63 Strontium-9¢
Lecation Number Date pCilg { Q| MDA | pCilg 10] MDA | pCi/g { Q| MBA | pCiig | Q] MDA
Al T134T6 83706 | 0.121 C.O90 | 020 U] 0120 | 378 340 | 0477 |U| 0210
A2 713419 872/06 | 0110 U] 0.110 | 0140 | U] 0.140 | 421 320 | 6276 | U| 0440
A3 T134T8 83/06 | 0200 | U| 0200 | 0378 0057 | 237 420 | 0.276 0.240
Ad 13477 83/06 | 0.160 0049 | 0042 (U] 0042 | 0764 [U| 3.60 | 028 |11 0210
T
D"ﬁ*;?;"f 7134V0 8/2/06 | 0094 0069 | 0093 |Ul 0093 | 206 Ul 330 | 0045 | U] 0390
Splitof 7134TS|  J134V1 82/06 | 0020 00176 | 00199 {U| 0.025¢ | 693 600 |000411{Ul 0202
Black Ash : . ,
Focused J134Y0 8306 | 0180 | Ul o180 | o180 |U| o1so | 405 U 470 | 0127 Ul o210
Sample )
EPASpiitol | ooy nisre | g6 | 0017 NR | 0026 NR 0166 1.70
313479 -
™ i+ A
EPA Splitol | opa 13418 | 8306 | 0.029 NR 0.43 NR 0.388 2.00
JI34T8
EPA Sptol | pps j134vo | s306 | 038 NR 0.02 NR -0.087 1.70
T134Y0
Sample Sample Samplz Barium Boron
Location Number Date mgkg | Q| POL mekg | Q] POL
Al T134T6 /3106 894 | C| 0060 | 7.8 0.70
AZ T134T9 8/2/06 523 | C| 0.060 | 081 0.70
A3 713478 8/3/06 127 0060 | 116 | Cl| 070
A4 113477 33106 66.1 0.060 1.5 0.60
Duplicate of
34TO J134V0 8206 | 450 0.060 1.2 0.70
Splitof J134T9}  J134V1 8/2/06 59.0 0.51 33 B s
Black Ash .
Focused 113470 8/3/06 902 oos0 | 150 |cl om
Sample :
EPA Split of
113479 EPA-J134T9 | 8/2/06 120 0.090
EPA. Split of
119478 EPA-J134TS | 8/3/06 155 0.090
EPA Split of '
113470 EPA-TI34Y0 | 8/3/06 | 1160 035

Note: The following abbreviations apply to all Appendix A tables.
Note: Data qualified with N, C and J are considered acceptable values.

ACL = above cleanup levels
C = analyte found in method blark

I = estimated

MDA = minimim defectable activity
N = Spked analyte recovery is outside stated control limits,

NR = not reported

PQL = practical quantitation Limit
Q = qualifier
U = undetecied
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118-F-3 Overburden Verification Sampling Resulis (3 Pages).
Sample Sample Sample Cesium-137 Cobalt-60 Nickel-63 Strontinm-90
Location | Number Date | pCiig | Q| MDA | pCiig | Q| MDA | pCig | Q| MDA | pCug | Q| MDA
Al J134¥1 8/7/06 0120 | U] 0120 | 0150 |U| 0.150 1.12 (Ul 250 0.078 {U| 0210
A2 J134Y2 8/9/06 0.041 | U 0041 | 0.037 [ Uj 0.037 =143 | 270 0.027 | U} 0200
A3 J134Y4 8/7/06 0.035 U] 0.035 | 0.041 [ U 0.041 | -0083 [U| 250 0.064 | U| 0250
A4 J134Y5 8/7/06 0092 {U| 0092 | 0110 U 0.110 0.623 |U| 270 -0.013 | U] 0.220
D‘Eg‘ﬁ; °fl  ji34y3 8/9/06 | 0044 | U| 0.044 | 0.045 {U| 0045 |- 244 |U| 290 | -0.100 | U| 0.230
Split of '
71342 J134Y6 8/9/06 0.003 | U} 0020 | -0.006 { U 0.020 181 (Ul 344 0025 1 U} 0.130
EPA Splitofi pp\ 113ava| smios | o012 NR | 0019 |U| 0.019 - 0.186 NR
1134Y2 .
Sample Sample Sample Barium Boron
Location Number Date mgikg | Q| POL | mykg | Q| PQL
Al J134Y1 . 8/7/06 05.8 0.06 2.0 0.69
A2 J134Y2 8/9/06 73.2 Ci{ 006 1.7 0.69
A3 J134Y4 8/7/06 45.6 0.06 1.5 .68
Ad J134Y5 8/7/06 65.7 0.06 1.5 0.68
Duplicate of
T134Y2 J134Y3 8/9/06 _ 65.8 C| 006 2 0.69
Split of . ,
1134Y2 J134Y6 8/9/06 64.7 0.5 2.8 B 1.5
EPA. Split of -
1134Y2 EPA-J134Y2 [  8/9/06 80.3 0.020
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118-F-3 ACL Staging Pile Footprint Verification Sampling Results (3 Pages).

Sample Sample Sampie Dat Cesium-137 Cobali-60 Nickel-63 Strontinm-50
Location | Number | >WPEPE oo TG T MDA | pCilg | Q) MDA | pCis | Q] MDA | plig | Q! MDA

Al 113538 2/10/06 0.101 0.085 | 0.378 0092 | 153 280 | 0002 | U 0.150

AZ J13539 8/10/06 6.103 0.040 | 0264 0.046 | 12.0 270 | -0.026 (Ul 0220

A3 713541 %/7/06 0.198 0.057 | 0.126 0.048 { 133 JU} 300 | 0001 |U] 0.390

Ad 113540 £/10/06 0.140 | U} 014¢ J 0070 JU[ 0070 | 0216 {U| 270 | 0071 U] 0220
Duplicate of . !

113541 J13542 8/9/06 0218 0.044 | 0233 0056 { 172 {U| 290 | 6601 | U} 0330
Splitof 113541]  J13543 8906 | 0097 0.0169 | 0.083 0.017 | 875 5.43 0.0l Ul 0142
BRASPUtOL [ ppa ni3sat|  wiois 0.120 NR | 0.146. NR 0569 1.70
J13541

Saml?le Sample Sample Date Barium Boron

Location Number mg/kg | Q PQL mg/kg | G| PQL

Al 13538 8/10/06 93.1 0.060 6.6 0.67

A2 713539 8/10/06 %0.6 0.060 27 0.67

A3 113541 &/7/06 913 ¢l 0060 33 0.69

Ad 113540 8/10/06 63.8 0.060 0.67 (U] 0.67

Dupficate of

113541 J13542 8/0/06 983 | C| 0060 3.6 0.68
Spiit of J13541] 113543 8/9/06 825 0.500 57 IBl 15

EPA Split of

Tasap | EPAJI3S4L &/6/06 102 0.030
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B1.0 DATA QUALITY ASSESSMENT FOR THE 118-F-3 MINOR CONSTRUCTION
- BURIAL GROUND

B1.1 OVERVYIEW

The daia quality assessment (DQA)} completes the data life cycle (i.e., planning, implementation,
and assessment) that was iniiated by the data quality objectives process. The DQA inciudes a
review of the field loghock information (WCH 20086) to verily sample location, date, and time. it
aiso involves a scientific and statistical evaluation of the data to determine if they are of the right
type, cuality, and quantity to support their intended use for closecut decisions (EPA 2000).

This DQA was performed in accordance with data quality objectives found in the 100 Area
Burial Grounds Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001). The DQA
- is based on the guidelines presented in Guidance for Data Quality Assessment (EPA 2000).
Statistical tests used in this DQA were performed as specified in the SAP and the Remediai
Design Repori/Remedial Aciion Work Plan for the 100 Area (DOE-RL 2005). Contaminants of
~concern {(COCs) used for the 118-F-3 waste site are identified in the SAP {cobalt-6C, nickei-63),
as well as by results from in-process waste characterization samples (strontium-80, barium,
beron}. Environmental Protection Agency (EPA) regulatory split samples, project spiit samples,
and the corresponding main samples were analyzed for a wider range of analytes than the COC
list. Split comparisons and data quality evaluations are performed for all analytes that are
present in both the main and split SDGs. No equipment biank was collected for this site.

Prior to performing statistical tests, the field logbook (WCH 2008}, the sample design {Appendix
C), and sample analytical data are evaluated. A portion of the cleanup verification sample
analytical data is validated for compliance requirements (DOE-RL 2001). An evaluation is
performed fo determine if the iaboratory carried out all steps required by the SAP and the
laboraiory contract governing the conduct of analysis and reporting of the data. Data validation,
in accordance with validation procedures specified in Data Validation Frocedure for Chemical
Analysis {BHI 2000a) and in Data Validation Procedure for Radiochemical Analysis

(BHi 2000b), is performed as part of data evaluation. After validation and data evaluation, the
appropriate statistical analyses are performed on the analytical data (Appendix C) to determine
statistical values, as appropriate, for each contaminant. The cleanup verification sample
analytical data are stored in the Environmenial Resteration preject-specific database prior to
being submitted for inclusion in the Hanferd Environmental Information System database and
are also summarized in Appendix A of this document. '
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B1.2 LABORATORY QUALITY MEASURES

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

e Laboratory Contamination. Each analytical batch contains a laboratory (method) blank
(material of similar composition as the samples with known/minimal concentrations of the
analytes of interest) carried through the complete analytical process. The method blank is
used to evaluate samples for false-positive results due to contamination at the laboratory.

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

¢ Analytical Precision. Separate allquots removed from the same sample container (replicate
samples) are analyzed for each analytical batch. The replicate sample results (evaluated as
relative percent differences [RPDs]) are used to assess analytical precision. However,
natural heterogeneities in the soil matrix also add to the RPD calculation.

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

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

B1.3 DATA VALIDATION

After sampling and analysis was completed, all of the fixed-base laboratory data from

SDG K0501 were submitted for third-party validation to Level C. Level C validation procedures
are specified in Data Validation Procedure for Chemical Analysis (BHI 2000a) and Data
Validation Procedure for Radiochemical Analysis (BHI 2000b).

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

«» Sample holding timés
e Method bian_ks
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MS/MSD recovery

Surrogate recovery

Sample replicates (duplicates)

Laboraory control sample (LCS) results

Data package completeness

Achievement of required detection limits (RDLs) or contract reguiréd quantitation
limits

@ & 9 @ & @

Data qualified as rejected (i.e., “R’ flagged) indicate that the associated analytical resuilt is
tainted by a major deficiency in the quality of the data. Rejected data are unsuitable for
decision-making purposes. Datg qualified as estimated (i.e., "J" flagged) indicate that the data
is estimated but may be used for decision-making purposes. Data qualified as undetected {i.e.,
"U" fiagged) indicaie the analyte was analyzed for, but it was not detected. For
nonradionuciides, nondetected data are reported at the practical quantitation limit (FQL). For
racienuclides, nondetected data are reported at the actual value obtained from analysis
{positive or negative - but less than the MDA), except for limited analyses where no value can
be calculated and the analyles are reported nondetected at the MDA, All other validated results
are considerad accurate within the standard errors associated with the methods.

The adequacy of iaboratory QA/QT was evailuated for precision, accuracy, completeness, and
RDLs pursuant to the SAP (DOE-RL 2001). The organization performing the data vaiidation
reported that, of the data given formal validation, the laboratory met the standards for
performance for precision (£30%), accuracy (£30%), and completeness (>90%). -

SDG Ko501

This data package contains two sampiles (J13479, J134V0). Sample J134T9 is a shallow zone
sample (AZ main), and sample J134V0 is the correspending field dupiicate. Neo equipment
blank was collected for this site. SDG K0501 was evaluated through a formal third-party
validation process.

o Radionuclides, No major or minor deficiencies were found in the SDG K0501 radiological
data.

o Nonradionuclides. No major deficiencies were found in the SDG K0501 nonradiological
data. Minor deficiencies are as follows:

e The inductively coupled plasma (ICP) metals analysis laboratory control sample and mafrix
spike {M8) recoveries for silicon are below the acceptance criteria at 32.6% and 33.0%,
respectively. The reiative percent difference (RPD) calculated for silicon in the laboratory
duplicate is above the acceptance criteria at 49%. Third-party validation gualified all of the
silicon data in SDG K05C1 as estimated with “J” flags for the MS and RPD results.
Estimated data are useable for decision-making purposes.

e The iCP metals anaiysis MS recovery for antimony is below the acceptance criteria at
58.0%. Third-party validation qualified all of the antimony data in SDG K0501 as estimated
with “J" flags. Estimated data are useable for decision-making purposes.

e The ICP metals analysis MS recoveries for aluminum, iron, and manganese were outside of

the acceptance criteria range. Because MSs are prepared using sample matrix, and the
composition of the sample matrix is not known ahead of time, it is common for the spike

B-3
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concentration(s) to be insignificant for some analytes compared to the sample matrix
concentrations. To confirm quantitation of these analytes, post-digestion spikes (PDSs) are
prepared and serial dilutions performed. The PDS recoveries for aluminum, iron,
manganese, antimony and silicon were all acceptable, in the range of 94.6% to 102.2%. No
qualifiers were added to the aluminum, iron, or manganese data. The data are useable for
decision-making purposes.

» Limited, random, or sampie matrix-specific influenced batch quality control (QC) issues such
as these are a potential problem for any analysis. The number and types seen in this data
set are within expectations for the matrix types and analyses performed. All of the data in
SDG K0301 are useable for decision-making purposes.

B1.4.0 LABORATORY DATA EVALUATION

The following paragraphs include a data evaluation of the remaining verification sample SDGs
(JC0089, JO00Y0, KO502, KO507, K0508, and K0517) for the 118-F-3 waste site. Comments on
the comparability of the samples, project splits, and EPA splits are presenied in section B1.5.

SDG J000s2
This data set comprises one field sample (J134V1). Sample J134V1 is the project split of the
shallow zone A2 sample (J134T9).

Radionuclides. No major or minor deficiencies were found in the SDG J00089 radiological
data.

Nonrédionuclides. No major deficiencies were found in the SDG JO0089 nonradiological data.
Minor deficiencies are as follows:

In the ICP metals analysis, the analytes boron, calcium, potassium, sodium, and zinc were all
found in the method biank (MB). For each analyte, this method blank contamination is
Insignificant compared to the sample J134V1 concentration. There is no impact on the field
sample data; the data are useable for decision-making purposes.

SDG J00090

This data set comprises two field sampies (J134Y6, J13543). Sample J134Y6 is the project
split of the overburden A2 sample (J134Y2). Sample J13543 is the project spiit of the
suspected above contaminant level (ACL) A3 sample (J13541).

Radionuclides. No major or minor deficiencies were found in the SDG J00090 radiological
data.

Nonradionuclides. One major defuc:iency was found in the SDG JO0GS0 nonradiological data.
Major and minor deficiencies are as follows:

In the ICP metals analysis, the MS recovery for silicon was below the acceptance criteria at

8.5%. MS recoveries below the acceptance criteria generally result in associated data that are
considered estimated. However, when the MS recovery drops below 10% the data is, with few
exceptions, rejected. The prOJect has qualified the silicon data in SDG J00090 as rejected with
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‘R’ flags assigned to the data. The silicon data in SOG J0009S0 are not acceptable for decision-
making purposes.

in the ICP metals analysis, the MS recoveries for the analytes aluminum, ircn, and manganese
are outside the established QC Emits. The MSs were prepared with added spike concentrations
for these analytes that are well below the sample matrix concenirations. The MS recoveries
have been overshadowed by the analytical variability and natural heterogeneities in the sampie
matrix. Method performance is demonstrated by acceptable LCS recoveries. The data are
useable for decision-making purposes.

in the ICP metals analysis, the MS recoveries for the analytes antimony, zing, silver, cadmium,
chromium, and magnesium are ouiside the established QC limits. The RPDs and LCS
recoveries are within the acceptable ranges for these analytes. Methed performance is
demonstrated by the accepiable LCS recoveries. The data are useable for decision-making
purposes.

in the ICP metals analysis, the MS recovery for mercury is above the established GC limits.
The RPDs and LCS recoveries are within the acceptable range for mercury. Method
performance is demonstrated by the acceptabie LCS recoveries. A possible high bias is
suggested in the data. High-biased data are useable for decision making purposes.

in the ICP metals analysis, the analytes - calcium and copper - were found in the MB. For both
analytes, the method blank contamination concantration is insignificant compared to the field
sample concentrations. There is no impact on the field sample data; the daia are useable for
decision-making purposes.

SDG K0502

This data set comprises four field sampies (J13476, 413477, J13478, J134Y0). Sample J134T6
is the shallow zone A1 sample. Sample J13477 is the shallow zone A4 sample. Sampie
J13478 is the shaliow zone A3 sample. Sample J134Y0 is a sample of a black ash/sail found
near the site excavation. ’

Radionuclides. No major deficiencies were found in the SDG K0502 radiologicai data. Minor
deficienciss are as follows:

The RPD caliculated for strontium-80 is above the acceptance criteria at 183%. Elevated RPDs
are atiributed to natural hetercgeneities in the sample matrix. The sirontium-80 data in SDG
KC502 are considered estimated but useable for decision-making purposes.

Nonracdionuclides. No major deficiencies were found in the SDG K0502 nonradioiogical data.
Minor deficiencies are as follows:

in the ICP metals analysis, the LCS recovery for silicon is below the accepiance criteria at
59.3%. The silicon data in SDG K0502 are considered estimated but useable for decision-
making purposes.

in the [CP meials analysis, the MS recoveries for the anaiytes aluminum, iron, manganese, and
silicon are outside the established QC limits. The spike concentrations added for these analytes
is well below the sampie matrix concentrations from which the MSs were prepared. Msthod
performance is demonstrated by preparation and analysis of PDSs and by serial diiutions. The
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PDS recoveries are within the acceptance range at 94.5% to 101.4%. The data are useable for
decision-making purposes.

in the ICP metals analysis, the MS recovery for antimony is ouiside the established QC iimits.
The spike concentration added for antimony is much greater than was found in the sample
mafrix. In this case, the MS recovery is subject to anaiytical variability and probabie matrix
inferference. The antimony data in SDG K0502 are considered estimated but useable for
decision-making purposes.

In the ICP metals analysis, the RPD calculated for boron was above the acceptance criteria at
34.1%. Elevated RPDs are attributed to natural heterogeneities in the sample matrix. The
boron data in SDG K0502 are considered estimated but useable for decision-making purposes.
SDG K0507

This data set compnses three field samples (J134Y1, J134Y4, J134Y5). Sample J 134Y1 is the
overburden A1 sample. Sample J134Y4 is the overburden A3 sample. Sample J134Y5 is the
‘'overburden A4 sample.

Radionuclides. No major or minor deficiencies were found in the SDG K0507 radiological
data. '

Nonradlonuchdes No major or minor deficiencies were found in the SDG K0507
nonradiological data

SDG KO0508 .

This data set comprises four field samples (J134Y2, J134Y3, J13541, J13542). Sample J134Y2
is the overburden A2 sample. Sample J134Y3 is the field duplicate of sample J134Y2. Sample
J13541 is the ACL staging pile footprint A3 sample Sample J13542 is the field duplicate of
sample J13541.

Radionuclides. No major or minor deficiencies were found in the SDG K0508 radiclogical
data.

Nonradionuclides. No¢ major deficiencies were found in the SDG KOSOS nonradiological data.

In the ICP metals analysis, the LCS recovery for silicon was below the acceptance criteria at
16.2%. The silicon data in SDG K0508 are considered estimated but useable for decisicn-
making purposes.

In the ICP metals analysis, the MS recoveries for the analytes aluminum, iron, and silicon are
outside the established QC limits. The spike concentrations added for these analvtes are weli
below the sample matrix concentrations from which the MSs were prepared. Method
performance is demonstrated by the preparation and analysis of PDSs and by serial dilutions,
- The PDS recoveries are within the acceptance range at 97.5% to 102.5% for all four anaiytes.
 The data are useable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony is outside the established QC |imits.
The spike concentration added for antimony is much greater than was found in the sample
matrix. in this case, the MS recovery is subject to anaiytical variability and probable matrix
interference. The antimony data in SDG K0508 are considered estimated but useable for
decision-making purposes.
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in the ICP metals analysis, the RPDs calculated for arsenic, chromium (total}, and nickel are
abcve the acceptance criieria at 32.6%, 74.2%, and 56.8%, respectively. Elevated RPDs are
atiribuied te natural heterogeneities in the sample matrix. The arsenic, chromium (fotal), and
nickel data in SDG KOS08 are considered estimated but useable for decision-making purposes.

SDG K0517

This data set comprises three field samples (J13538, J13539, J13540). Sample J13538 is the
above cleanup level (ACL) staging pile footprint AT sample. Sample J13539 is the ACL staging
pile footprint A2 sample. Sample J13540 is the ACL staging pile fcotprint A4 sample.

Radjonuciides. No major or minor deficiencies were found in the SDG K0517 radiciogical
data. :

Monradionuclides. No major or minor deficiencies were found in the SDG K0517
nonradiological data.

SDG 06006051
This data set comprises five EPA-spiit field samples (EPA-J134T8, EPA-J134T9, EPA-J134Y0,
EPA-J134Y2, EPA-J13541). Sample EPA-J134T8 is the EPA split of the shallow zone A3
sample, J134T78. Sample EPA-J134T¢ is the EPA split of the shallow zone A2 sample, J134TC.
Sample EPA-J134Y0 is the EPA spilit of the shallow zone black ash/soil sampie, J134Y0.

- Sample EPA-J134Y2 is the EPA split of the BCL overburden A2 sample, J134Y2. Sample EPA-
J13541 is the EPA spiit of the ACL staging pile footprint A3 sample, J13541.

Radionuciides. No maijor deficiencies were found in the SDG 0600051 radiological data.

Due to technical reasons involving decay rates, ovariapping spectral ines, indirect calculation,
and holding times, the E=PA split sample laboratory (U.S. Environmental Protection Agency
National Alr and Radiation Environmental Laboratory) has placed an asterisk on ail of the data
for two of the analytes (radium-226, uranium-235) that appear on both the main and split sample
- anatlyte lists. The laboratory’s intent is to indicate that the data are estimated. For the purposes
of this DQA and the calculations that appear in Appendix C, the asterisks have been replaced
with “J” flags to indicate that the data are qualified as estimaied. Estimated data are useable for
the infended data comparison. '

Nonradionuclides. No major or minor deficiencies were found in the SDG 0600051
nenradiological data.

The coniext for assessing the data includes evaluating the sampie data using the statistical
methodoiogy and parameters specified in the SAP. This section summarizes the results of the
comparison and presents an evaluation of the data.

B81.4.1 MAJOR DEFICIENCIES

Any data anomaly that causes final data to be qualified as rejected (“R” flagged) is considered a
major deficiency. One major deficiency (MS recovery) is identified in the 118-F-3 data set, see
discussion under SDG J0C0Q0.
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B1.4.2 MINOR DEFICIENCIES

Sample Holding Times. All of the method-specific holding times were met for all samples in
the 118-F-3 verification data set.

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

‘Radionuclides. All of the radionuclide method blank results were within the acceptance
criteria. ’

Nonradionuclides. Minor method blank deficiencies are identified in two SDGs (See SDGs
J00089 and J00090) in the 118-F-3 verification data set.

MS3/MSDs Recoveries. Recovery of spiked analytes in the MS/MSD pair is used to evaluate
method efficiency and the effect of the sample matrix on the environmental sample results.

Radionuclides. All MS/MSD recoveries for radionuclide COCs were within acceptance criteria.

Nonradionuclides. Minor deficiencies in the MS/MSD recoveries are identified in SDGs
K0501, K0502, KO508 and JO0090. The data are within project specified criteria and 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 2001). When detected resuits were
obtained, evaiuation of detection limits was not performed.

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

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

Precision and Accuracy Evaluation. RPD evaluation of the main sample versus the
laboratory duplicate are routinely performed by laboratory, and any deficiencies in those
calculations are reported by SDG in section B1.4.0. :

B1.5 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 resulis. Field QA/QC samples listed in the field logbook (WCH
2006a) are summarized in Table B-1. The main and QA/QC sample results are presented in
Appendix A.
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Tabie B-1. Summary of Field Quality Control Samples.

Sample Main | Duplicate | Project-split EPA-split
" Shaliow zone A3 413478 | N/A N/A EPA-J134T8
Shallow zone A2 - J134T79 | J134Ve J134V1 EPA-J13478
Shallow zone black ash | J134Y0 N/A N/A EPA-J134Y0
Overburden A2 J134Y2 | J134Y3 J134Y6 EPA-J134Y2
Staging Pile Footprint
(ACL) A3 J13541 | J13542 J13543 EPA-J13541

Rev. 0

Field duplicate samples are collected in order to measure the degree of local heterogene;ty in
the sampling medium, unlike laboratory dupiicates that are used to evaluate precision in the
anaiytical process. The field duplicates are evaluated by computing the RPD of the duplicate
sampiles for each COC. Only analytes with values above five times the detection limits for both
the main and duplicate samples are compared. The 95% upper confidence limit {UCL)
calcuiation brief in Appendix C provides details on duplicate pair evaluation and RPD
~calculation. The data are suitable for the intended purpose of cleanup verification.

Split samples (hoth project- and EPA-split) are collected in order to measure the degree of
variability in the sarnpling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split sampies are evaluated by computing the RPD of the split
samples for each COC to determine the usability of the verification data. The U.S.
Environmental Protection Agency Contract Laboratory Program duplicate sample comparison
methodology, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Dafa Review (EPA 1994), is used as an initial test of the data from the splits. Only
analytes that had values above five times the coniractual RDL for both the main and split
sample were compared. The 85% UCL calculation brief in Appendix C provides details on the
spit-pair RPD caleulation. The acceptance criteria for RPBs is = 30% for all but the EPA-split
sampies where the acceptance criteria is < 35%.

Radionuclides. The RPDs calculated for potassium-40 in ihe overburden and the waste
staging area duplicates were above the acceptance criteria (30%) at 45% and 54%,
respectively. The EPA-split sample potassium-40 RPDs, for the shallow zone A2 sample and
the black ash sample, were above the acceptance criteria (35%) at 41% and 47%, respectively.
Elevated RPDs, such as these, in the analysis of environmental soil samples, are in a large part
atiributed to heferogeneities in the soil matrix, and only in 2 small part attributed to precision and
accuracy issues at the laboratory.

A secondary check of the data variability is used to check the data when one or both of the
samples being evaluated {main and duplicate or main and split) is less than 5 times the target
detection fimit {TDL), including undetected analytes. In these cases, a contro! limit of + 2 imes
the TDL is used (Appendix C) tc indicate that a visual check of the data is required by the
reviewer. A visual inspection of the daia revealed that the variability indicated by this secondary
check can be explained by differences in MDAs between the laboratories and/or low ievel
detections of the analytes in one or the other of the samples. No major deficiencies were noted.
The data are useable for decision-making purposes.
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Nonradionuciides. The RPDs calculated for aluminum in the EPA-splits of the shallow zone
A2, A3, and black ash samples are 61.0%, 73.0%, and 118%, respectively. The RPDs
calculated for aluminum in the EPA-splits of the overburden and waste staging area are 51.0%
and 71.0%, respectively.

The RPD caiculated for barium in the EPA-split sample of the shallow zone A2 sample is 79.0%.

The RPDs calculated for calcium in the EPA-split samples of the overburden and waste staglng
sampies are 200% and 43.0%, respectively.

The RPDs calculated for total-chromium in the EPA-splits of the shallow zone A2, A3, and black
ash samples are 36.0%, 54.0%, and 73.0%, respectively.

The RPDs calculated for copper in the EPA—spilts of the shallow zone A3 and black ash
samples are 35.0% and 45.0%, respectively.

The RPDs calculated for iron in the EPA-splits of the shallow zone A3, and black ash, samples
are 55.0% and 59.0%, respectively. The RPDs calculated for iron in the EPA-splits of the
overburden and waste staging area samples are 35.0% and 50.0%, respectively. The RPD
calculated for iron in the project-split of the waste staging area sampie is 39.8%.

The RPDs ca!éu]ated for magnesium in the EPA-splits of the shailow zone A3 sample and
waste staging area samples are 47.0% and 38.0%, respeciively.

The RPDs calculated for silicon in the duplicate and split analysis of the shallow zone A2
sample are 42.2% and 73.6%, respectively.

The RPD calculated for sodium in the EPA-split analysis of the black ash sample is 62.0%.

The RPDs calculated for vanadium, in the EPA-splits of the shallow zone A3, and black ash
samples are 51.0% and 60.0%, respectively. The RPD calculated for vanadium in the EPA-split
of the waste staging area sample is 40.0%. The RPD calculated for vanadium in the project-
split of the waste staging area sample is 42.4%.

All of these resuilts are, to a large extent, atiributed to heterogeneities in the scil matrix, and only
"in a small part attributed to precision and accuracy issues at the laboratory. The data are
useable for decision-making purposes.

RPDs for the remaining nonradionuclide analytes were either within the acceptance criteria or
were not calculated because an evaluation of the data shows the analytes were not detected in
hoth the main and duplicate (or main and split} sample at more than 5 times the TDL. RPDs of
analytes detected at low concentrations {less than five times the TDL) are not considered
indicative of the analytical system performance.

A secondary check of the data variability is also used to check the data when one or both of the
samples being evaluated (main and duplicate or main and split} is less than 5 times the TDL,
including undetected analytes. In these cases, a control limit of + 2 times the TDL is used
(Appendix C) to indicate that a visual check of the data is required by the reviewer. A visual
inspection of the data revealed that the variakility indicated by this secondary check can be
explained by differences in PQLs between the laboratories and/or low level detections of the
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znalvtes in one or the other of the samples. No major deficiencies were noted. The data are
useable for decision-making purposes.

B1.6 SUITABILITY OF DATA

The DQA for the 118-F-3 wasie site determined that the data are of the right iype, quality, and
quantity to support sile cleanup verification decisions within specified error tolerances. The
DQA verified that the sample design was sufficient for the purpose of clean site verification.
With the exception of the silicon data in SDG J00080, all analytical data were found to be
accepiable for decision-making purposes.
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DISCLAIMER FOR CALCULATIONS

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

The following calculaticn briefs have been prepared in accordance ENG-1, Engineering
Services, Eng-1-4.5, “Project Calculations”, Washington Closure Hanford, Richland,
Washington.

118-F-3 Shailow Zone, ACL, and BCL Overburden Sampling Plan, Calculation Number 0100F-
CA-V0268, Rev. 0, Washington Closure Hanford, Richland, Washington.

118-F-3 Waste Site Cleanup Verification 95% UCL Calculations, Calculation Number 0100F-
CA-V0273, Rev. 0, Washington Closure Hanford, Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active Washington
Closure Hanford project files and are available upon request. When the project is completed, .
the files will be stored in a U.S. Department of Energy, Richland Operations Office repository.
Only excerpts of the calculation briefs are included in this appendix.
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Asachiment 2 L Sheat Wo, _

Originator, - £ vl i Dewe -
i ai Ey Date :
Cile. Mo. 0)o = 0L Rev. Mo.

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND -OPERATIONS OFFICE
RIVIER CORRIDOR ClLOSURE GONTRACT

100—F AREA :
118—F—3 BURIAL GROUND
ACL OVERBURDEN SAMPLING PLAN
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24 meiters

1F:.072706C o NOTES
. . I's) . ; -
§ : . BCL OVERBURDEN NODE AREAS ARE APPROXIMATELY 16.89
0 ‘ - SQUARE METERS. . .
w . SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
SQUARE METERS, o _ _
. THE GCL OVERBURDEN CONSISTS OF SAMPLING AREAS A1, A2, A3
AND A4 WITHIN DECISION SUBUNIT 1.
' LEGEND
[ VARIANGE AND VERIFICATION
f?;g’,,xg,; SAMPLING NODE
SAMPLE LOCATION TABLE
DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE | NORTHING | HASTING
1 Al Lo - 0-AT-3 1475611.22 SB0303.84
o ' Q=At—4 147511.29 580307,12
CLDzAI-10 - 147501.51. | S802g9.92
C 0-A1—16 147498,80 580307.05
AZ 0=A2—3 147461.42 530301.78
0-A2-G 147485.53 58020898
" QAT 14748554 | 58030198
0~-A2—15 ~ 1 14747353 | 580302.93
N. 147500 A% . 0-A3—1 147467.12 | 5BO298.46
0—-A3-2 14746714 580301.30
O—A3—4 147468.80 580306.26
0~A3-1.1 147456.44 5B0303.25
Ad . O—Ad=3 147447,80 5680302.95
0—Ad—4 147447.82 580306.9%
0-M-7 14744345 | 680302.59
0-A4~12 147438.58 530304.75_ B
]
15 . g
\ B
Aunchment - ? Sheet Mo, 301‘ ;
Criginator, Date. =0150b
CHcd By Bate
Cate. Mo. ‘ Rev. No.
| ,
| . ATTACHMENT 3 -
SCALE 1: 600 U.S DEPARTMENT OF ENERGY - 100—F AREA
: : . DOE RICHLAND OPERATIONS OFFICE 118—F—-3 BURIAL GROUND
6 o & -2 RIVIER CORRIDOR CLOSURE CONTRACT

BCL OVERBURDEN SAMPLING PLAN

1

i
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CALCULATION COVER SHEET
Project Title: 100-F Area Fleld Remediation Job No. 14655
Area 100-F
Discipline Environmental *Cate. No. 0100F-CA-V0273
Subject 118-F-3 Cleanup Verification 95% UCL Caleulations -
Computer Erogram Excel Program No. Excel 2003
The afiached calculations have been generated fo document compliance with established cleanup levels. These calculations
shoutd be used in conjunciion with ather relevant documents in the administrative record.
Comenitted Calculation Prafiminary Superseded D : Voided
Sheet - .
Rev. Nurmbers Criginator Checker Reviewer Approval Date 7
cowr=t | )yl | §975— i/l
0 Sheeis =15 ﬁﬂﬁ e He ot
, = / o .
}///@r/é@ ”/ it -t
Toial = 18 M. J. Apgel J. M. Capron NA 8. W. Calfison
) éUMMARY OF REVISIONS

WCH-DE-018 (09/G7/35)
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| Washington Glosure Hanford ' CALCULATION SHEET

Originator M. J. Appel __7,’/{;# Date 11/14/06 Cale. Nip, 0100F-CA- Y0273 Rev. No. Y
Project 100-F Area Field Refriediation Jobi Neo. 14655 . Checked J. M. Capron @w& Date “Z:Z"é

Subject 118-F-3 Cleanup Verification 95% UCL Calculations SheetNo.  10of 15

Sumitiary

Purpose: :

Galoulate the 95% upper confidence limit (UCL) to evaluate compliance with cleanup standards for the subject site. Alse, caloulate the catcinogenic
risk for applicable nonradionuclide analytes, perform the Washington Adminisirative Code (WAC) 173-340 (Model Toxics Control Act {MTCA]) 2-
part test, if required, and calculate the relative percent difference (RPD) for each contaminant of concern (COG) and contaminant of potential
concern {COPC).

Table of Contents:

Sheetis 1 io 4 - Caleulation Sheet Summary

SBhest 5 - Calculstion Shest Shallow Zone Verification
Sheet 6 - Calculation Sheat Overburdan Verification

Sheet 7 - Calculation Sheet Waste Staging Area Verification
Sheets 810 15 - Caloulation Sheet Split-Duplicate Analysis

Giverv/References: .

1) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005), DOE-RL (2001}, and
Ecolngy (2005).

2} DOE-BL, 1886, Hanford Site Background: Part 2, Soil Background for Radionuclides, DOE/RL-96-12, Rev, 0,

L5, Department of Energy, Richland Operations Office, Richland, Washington,

3} DOE-RL, 2001, Hanford Site Background: Pari 1, Soit Background for Nonradicactive Anatytes, DOE/RL-92-24, Rev. 4,
U.S. Department of Enargy, Richland Cperations Office, Richland, Washingion.

4) DOE-RL, 2001, 100 Area Burial Grounds Remedial Action Sampling ard Analysis Plan, DOE/RL 2001-35, Rev. 0,

U.8, Department of Energy, Richland Operations Gifice, Richland, Washington, |

5) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Area (HDR/RAWF’), DOE/RL-86-17,
Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

8) Ecolagy, 1892, Stafistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Eoolagy,
Olympia, Washington.

7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement 5-8, Analyzing Site or Background Data with
Below-defection Limit or Below-PQL Yalues {Censcred Data Sets), Publication #92-54, Washington Department of
Ecclogy, Olyrnpia, Washington.

8) Ecology, 2005, Cleanup Levels and Risk Caleulations {CLARC) Database, Washington State Department of Ecalogy,
Olympia, Washington, <htips:/fortress wa.gov/ecy/clarc/CLARCHome. aspxe-.

9} EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review,

EPA 540/R-24/013. U.S. Environmental Protection Agency, Washington, D.C.
10) WAG 173340, 1986, "Model Toxic Control Act - Gleanup,” Washington Administrative Code.

Sofution:

Caleulation methodoiogy is describad in Ecology Pub. #32-54 (Ecclogy 1992, 1993), below, and in the RDR/RAWP (DOE-RL 2005). Use data from
the attached worksheets 1o calculate the 95% UGL, hazard quotients, excess carcinogenic risk, perform the WAC 173-340 3-part test for
nenradionuclides, and caleulate the RPD for each COG and COPG in the primary-duplicate and primary-split sample pairs.

Calculation Descriplion:

The subject calculations were performed on deta from soil verifieation samples from the 118-F-3 waste site. The data were entered into an EXCEL
2003 spreadsheet and calculations performed by uiifizing the built-in spreadshest functions and/or creating formulae within the cells, The statistical
evaluation of data for use in accerdance with the RDR/RAWP {DOE-RL 2005) is documented by this caleulation. Split and duplicate RPD results
are used in evaluation of data quality and are presented in the cleanup verification package {CVP) for this site, as necessary.

Methodology:

Fer nonradioactive analytes with <60% of the data below detection fimits and all radionuclide analytes, the statistical value calculated to evaluate
the effectiveness of deanup is the 85% UCL. For nonradioactive analytes with »50% of the data below detection limits, the maximum vaive for the
data set is used instead of the 85% UGL. Alf nonradionuciide data reported as being below detaction limits are set fo % the detection limit value for
calculation of the statistios (Ecology 1983). For radionuclide data, calculation of the statistics was done on the reporied vaiue. In cases where the
labaratory does not report a valug below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical
evaluation of primary-duplicate sample pairs, the samples are averaged before being included in the data set, afler adjustments for censared daia
as described above.
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Summary {(continued)

Methodology {continued)

The COGs Jor the 118-F-3 Burial Ground are: barium, boron, cobati-60, cesium-137, nickel-63, and strontium-20. All other sampling results for
the non-COC metal analyses (shallow zons, overburden, and the waste staging pile area) were below background and, therefore, not evaluated.
All COCs and all detected non-GOCs were included in the evaluation of the RPD caloulations for data quality assessment purposes.

For nonradionuclides, the WAG 173-340 stalistcal giidance suggests that a test for distributional form be periormed on the data and the 85%
UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10} and all radionuclide data
sets, the calculations are pe-formed assuring nonparametric distribution, so na test for disiribution is performed. For nonradionuciide daia sets
of ten or greater, distributional testing is done using Ecology's MTCAStat software (Ecology 1993). Background values ars subiracted for
appiicable radionuclidas only, Comparison against background levels for nohradionuciides is included within the GVP,

iThe hazard quotisnt (for shallow zone nonradionuclide COCs) is determined by dividing the statistical value (derived in this caloulation) by the
WAC 173-349 non-carcinogenic cleanup fimit. The excess nonradionuclide carcinogenic risk is detsrmined by dividing the statistical value by
the WAG 173-340 carcinogen’c cleanup fimit and then multiplying by 10°%

The WAG 172-340 3-part iest is parformed for nonradionuclide analvies only and detenmines if:

1} the 95% UCL value exceeds the most stringent cleanup limit for sach non-radionuciide GOC,

2} greater than 10% of the raw data excesd the most stringent cleanup limit for each nonradionuclide COG,

3} the maximum value of the raw data set exceeds two times the most stringent cleanup limit for gach non-radicnuclide COGC.

The RPD values are evaluated for analyies detected in a primary-duplicate or primary-sp# sample pair for the purposes of data quality
assessment within the GVP. The RPD is calowated when both the primarny value and &fther the duplicate or split values are above detection
litnits znd are greater than & times the target detection Emit {TDL). The TDL is a laboratory detection limit pre-determined for each analyticat
method, lisied in Table li-§ of the SAP {DOE-RL 2001). The RPD calculations use the following formula: RPD =[ [M-Sj{(M+8)/2)]*100

where, ' M = Main Sample Value S = Split {or duplicate) Sample Value

For quality assurance/guality control {QA/QG) spiit and duplicate RPD calculations, a value lesa than +/- 30% indicates the data compare
favorably. For ragulatory spiits, a thrashold of 35% Is used {(EPA 1994). If the RPD is greater than 30% (or 35% for regulatery split data), further
investigation regarding the usability of the data is performed.  Additional discussion as necessary 1s provided in the data quality assessment
section of the applicable CVF.

A regulator-split comparison was required for the 118-F-3 waste site and as such and addiiional parameter was evaluated. A confrol limit of +/-
2 imes the TDL shall be used if either ihe main or regulztor spht value is less than § times the TDL and above detection. In the case where only
one tesuli is greater than 5 times the TDL and the other is below, the +/- 2 times the TOL criteria 2pplies. Therefore, the following calcuiation is
performed as part of the evakuation for these two cases involving regulator spiit data: difference = main - split. If the difference fs graater than +/
2 timss the TDL, then further investigation regarding the usabiiity of the data is performed and presented in the applicable CVP data quality
assessmeni section. .

A regulzior-split cormparison was not periormed for the polychlorinated biphenyls (PCBs) because all PCB values were reported below the
detection limits in both the main samples and the regulatory spiitsamples. For the metals and radionuclide data; a regulator split comparison
was performed for all analyses that were present in both the main sampies and the regulatory split samples. Additonal disuession of these
results is provided in the data quality section of the applicable CVP, as warranted.

-
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Summary (continued)

1 {Results:

2 |The resulis presented in the summary tables that follow are for uss in the 118-F-3 GVP .

3 :

4 Results Sumrmaiy

5 Shallew Zone Cverburden Waste Staging Area .

8 Analyie Result Qualifier Result Qualifier Result Qualifier Units

7 |Barum 104 70.6 99.7 malka

8 (Boron 0.4 2.4 5.4 mgkg

9 Gobalt-60 0.378 0142 u 0,293 pCifg

10 | Cesium-1387 0.144 0 {<BG) U 0.170 pCilg

11 [Nickel-63 16.5 0.801 u 13.4 pCifg

12 |Stroniium-80 0.235 0 {< BG) u 0.045 Uy pCifg

13 U = undetected

14

156 WAL 173-340 Evaluation (Shallow Zone) WAC 173-340 Evaiuation (Overburden)

16

17 3-Part Test 3-Part Test:

18 95% UCL > Cleanup Limit? NO 85% UCL = Gleanup Limit? NO
19 > 10% above Gleanup Limit? NG » 10% above Clzanup Limit? NO
20 Any samnple > 2x Cleanup Limit? NG Any sample > 2x Cleanup Limit? NO
21

22 Risk Estimate; Bisk Estimate;

23 Nonrad noncarcinogenic index stim: 5.5E-04 Nonrad nencarcinogenic index sum: 1.5E-04
24 Nonrad carcinogenic risk: NA Nonrad carcinogenic risk; NA
25

26

27

28 WAL 173-340 Evaluation {(Waste Staging File Footprint}

29 -

30 2-Part Test:

31 85% UGL = Gleanup Limit? NO

32 > 10% above Cleanup Limit? NO

33 Anhy sample > 2x Cleanup Limit? NO
34

35 Risk Esfimate:

36 Nonrad noncarcinogenic index sum: 3.4E-04

37 Nonrad carcinogenic risk: NA
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o1 b o =

10
11
12
13
14
15
18
17
8
19
20
21
22
23
o4
25
28
27
28
20
30
31
32
88
34
35
86
37
38
39

41

CALCULATION SHEET

Date 11/14/08

Job No. 14855

Summary (cantinued)

Calg, No. 0100F-CA-Y0273
Checked J. M. Capron &/ 7,
7

Rev. No.
Data
Sheet No.

0

HhE/e6
4of 15

Resuits:

The results prasanted in the summary tabtes that follow are for use In the 118-F-3 CVP .

Relative Percent Difference Results* QA/QC Analysis

Shallow Zone Overburden Waste Staging Pile Footprint
. . . . | EPASplit , .
Analyte Duplicate | Split Analysis) EPASplit | EPASpIit |, .\ ot | Duplicate | Split | EPaSplit | Duplioate | SpMt | EPASplit
Anatysls of | of Sample | Analystaof | Analysisef | ‘g aon | analysie | Anatysis® | Anatysie™ | Analysis™ | Analyels™ | Anaiysis®
Sample Az™ Az Sample Az | Sample A3* Sample®
Alutninum 8.9% 18.8% 61.0% 73.0% 118.0% 6.9% 19.8% 51.0% 10.6% 33.1% 71.0%
Antimony . -
Arsenic . .
Barum 6.5% 128% 79.0% 20.0% 25.0% 10.7% 12.3% 9.0% 74% 10.1% 11.0%
Baryilium -
Boron .
Caleium 2.4% 3.9% 25.0% 22.0% 13.0% 4.7% 1.1% 200.0% 9.6% 9.8% 43.0%
Chremium Total 19.8% 0.0% 36.0% 54.0% 73.0% 5.8% 28.6% 28.0% 12.8% 24.9%
Cobalt
Copper 3.4% 4.3% 18.0% 35.0% 45.0% 0.0% 2.3% 22.0% 10.7% 7.5% 34.0%
1ron 8.5% 3.5% 30.0% §5.0% 58.0% 8.8% _241% 35.0% 4.4% 39.8% 50.0%
lLead
Magnasium 5.9% 16.5% 23.0% 47.0% 23.0% 8.7% 16.7% 22.0% B.5% 23.5% 38.0%
Manganase 10.4% 5.0% 18.0% 18.0% 31.0% 5.8% 35% 16.0% 23% 14.2% 18.0%
Nickel "
Potassitim
Selenium
Silicon 42.2% 73.6% 2.3% 2A.7% 16.0% 0.0%
ISodium 62.0%
Ianadium 18.2% 6.6% 22.0% 51.0% 80.0% 10.7% 25.9% _ 23.0% 1.8% 42.4% - 40.0%
Zinc 10.7% 3.4% 12.0% 30.0% 32.0% 6.2% 2.0% 13.0% 7.3% 16.9% 24.0%
Cobalt-60 12.0%
Ceslum-137
Nigke!-63
Eurepium-152
Migkel-63 MNA NA NA NA - NA
Potassium-40 30.0% 41.0% 8.0% 47.0% 450% 8.0% -54.0% 1.3%
Radium-226 78.0% 40.0% 42.0% 26.0% 51.1%
Radium-228 23.0%
Sirontium-90 |
|Uranium-235

*A blank cell Indicates that RPD avalualion was not requlred.
*The signiicance of Ihe repcrad RPD values, Including values greater than 30%, is addresses within the Data Qualtty Assessment seofion &f the GVP for this site.
RPD = relativa percent differance

A = not applicable

QAKQC = quality assurancefquality sontrol

U =Undetested

0 "asy
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48 GW = groundwater

49
50

WA= not appiicakble
MDA= minimum detectabie activity

Q = quaiiiier
RAG = remedial action goal

LICL = upper cenfidence limit
WA = Washinglon Adminishative Code

Washington Closure Hanford
Originator M. J. Appel /777 pﬁ( Date 11/14/06 Cale. No. 0100F-CA-V0273 " Rev. No. 0
Project 100-F Area Fleld Remediation Job No. 14855 Checked J. M. Capron g#2¢. — I
-Subject 118-F-3 Cleanup Verification 95% UCL Calcuiations : 7 SheetNo. 50f 15
1 Shallow Zone Sample Data ) S -
2} Sampling Sample Sample Batiurn Boren _Cobalt-60 Ceslum-137 . Nickel-62 Sirontium-90
. 3[ . Arem . Number Date makg | Q PQL _mgig | Q POL pCilg Q] MDA pCify Q] MDA . pCilg Q MDA pCily Q MDA -
T4 Al 413476 8/3/06 894 | C 0.060 7.8 0.70 AECIERE 0.12 - 0.i21 ) 0.080 3.78 3.4 01477 U -0.21
5 ‘A2 J134T9 - Blzos '62.3 G| 0.060 0.8% ] Q.70 0.140 U .14 0,110 U G111 4.21 3.2 ~ 0278 U 044
g A3 - - 13478 8/3/06 - 116 |- | - 0,060 127 | C 0.70. 04378 0.057 0,200 U 020 237 i | 42 0.278 0.24
- Ag b HBATT - 8/308 661 {C| 0080 - 1.9 T 0.69 0042 | L 0.042 0.160 Q048 | - 0784 U 3.6 0028 (U 0.21
of PRt y1aavo 8/2/06 4900 |G| o080 | 12 070 | o083 |U| oces | oves |- | oo | 208 |u| 33 | -0o45 Ui o039
9" - - -
10 S
11 Statistical Computation Input Data . L :
12| Sampling Sample Sample jBarlum Boron " |Cobalt-60 Ceslum-137 Nickel-63 Strontium-80
13 Area - Number Date wigiky mgfkg 1 peily pCila_- pCilg - pCify
14 Al J1347T6 8/3/2008 884 7.8 0,060 0121 . 3.78 0477
15, A2 J134T9UI34V0 | B/2/2006 50.7 1.0 0.082 0.075 3.14 0.116
16| A3 J13478 B/3/2006 1168 12.7 0.378. 0.100 23.7 0.276
17 Ad J134T7 £/3/2008 66.1 1.9, -0.021 0.160 -0.764 0.028
18 )
ig- .
20 Stalistical Computations - - : .
21 - - ) Barium Boron Cobalt-60 Cesjum-137 Nickel-63 - [Strontium-90
Small data set. Uss Small data set. Use Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set, Use:
nonparametric z-slafistic, | nonparametric z-statistic. nonparametric z-statistic. nonparameiric Z-statistic. nonparametric z-statistic. nonparameiric z-statistic. |
22 95% UCL based on) ‘ : : :
23 : N 4 4 4 - 4 4 4 ) i
24 % < Detection limif 0% 0% 5% 25% 25% 75% -
26 mean 80.5 5.9 0.135 0.114. .75 0.149
26 st dev, 28.5 55 0.164 - 0.036 11.0 0,104
271 - Z-statistic}-  1.645. 1.645 1.645 1,646 1.645 1.645 .
28 95% UUCL. on mean 104 10.4 0.270 0.144 165 0.235
29 max value 116 12.7 D.378 0.200 23.7 0.276
ao Statistical value, 104 10.4 0.378 0,144 16.5 0.235
31 Background 132 A NA NA NA NA
321 Statistical value above background 104 104 0.378 0.144 16.5 0.235
Most Stringent Cleanup Limit for] ) ' - ’
a3 . nenradionuctide and RAG type) 152 ,BGIGW 820 @W Protegtion
34|WAC 173-340 3-PART Test :
35 95% UCL > Cleanup Limii?}  NO NO
36 = 10% above Cleanup Lim#? NO NO
a7 Any sample > 2X Cleanup Limit? MNO NO
38|EXGESS RISK EVALUATION - N o
39] WAC 173-340 Non-Carcinogenic Cleanup:| 5600 16000
49 Hazard quotient for each nonradionuglide: 0 8.5E-04
41 WAC 173-340 Carcinogenic Cleanup; NA NA
42| _Risk for each carcinogenic nonradionuclide:] 0 o]
WAG 172-340 3-Part-Test ’ - |Bscauss there is no
43 ﬁgm};ﬂance? - YES . Be;ause &l bariurn values established background
nencarcinogenic . |atrebelow background (132 lue for b ATl EXCESS
44lindex sum: ~ BS5E-04  |mg/kg), calculation of valus ior boror, 4 &
; ) . T ) = .. |fisk evaluation was
Nonrad carcinogenic risk: . . NA exeess risk is not required. o
- " |parformed.
45 .
48 BG = background .
47 G = analyte found In method blank PQL = praciical quantitation limit U = undetected
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1 Qvetburden Sample Data ) e . .
2| Sampling Sample “Sample Barium Boron i Cobal-60 Ceslum-~137 Nickel-63 - Strontium-80
3| - Area Number Date o mokg Q) POL | mog/kg. | Q POL pGily Q) MDA pCidg - Q] MDA pCify Q MDA pCilg [ Q MDA
4 Al | Hadan 8/7/08 65.8 ) 0.060 - 26 0,69 - 0150 9] 0.180 0.120 U 0.120 112 - U 2.80 0.078 U g2io -
5 A2 Ji34ya - . B/9/0G 73.2 & 0.060 1.7 0.68 0.037" U| 0037 0.041 Uyl 0041 43 U 270 0.027 L C.200 °
6 A3 - J134Y4 Bi7ioa 45.6 . 0.060 1.5 | 0.88 0.041 Ul 0041 0.035 8] 0.035 | -0.083 U 2.50 0.084 U 0.250
7| - Ad ‘ J184Y5E 8/7/06 65.7 0.060 1.5 (.68 0150 ] 0,110 0.092 U 0.092 0.623 U 2.70 0013 | U 0.220
o| Cpicale of| - aava | aievce 858 |G| 0080 2.0 - 0689 0045 U] 0045 0044 - |U| 0044 | 244 U] 290 0400 | U| 0230
9
10
11 Statistical Computation Input Data . L . : : i
12| Sampling | Sample Sample |Barium Boron Cohalt-60 Cesium-137 Nickel-63 Strontium-90
18] Area Number Date | mag/ky markg pCig pCifg peifg * pCilg
144. Al T J134vt 8/7/2006 65.8 - 28 0.075 0.080 1.12 0.078
18 A2 J134Y2A134Y3 | 8/9/2006 69.5 . 1.9 0.021 0021 -1.84 -0.037
16 A3 J184Y4 87712006 45.6 1.5 0.021 0.018 -0.083 0.064 -
17 Ad -t J134Y5 | B/7/2006 65.7 2.0 0.055 0,048 (0.623 -0.013
18 .
19 :
20 Statistical Compuytations R :
21 : : ] Barium Boron Cabalt-60 Cesium-137 Nickel-63 Strontium-50
Smalt deta set, Use Smal! data set, Use Radiohuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use
: nonparametric z-statistic. | nonparametic z-statistic. | nonparametric z-statistic. | nonparametric z-statistioc. '| nonparametric z-statistic. | nonparametric z-statistic.
22 95% UCL based on) : L : i : ) :
23" ‘ N4 4 4 & 4 4T ‘
24 % < Datection limf 0% 0% 100% 100% 100% 100% |
mean|- BT 20 0.039 0.033 -0.209 0.035 '
26 st, dev, 10.8 0.46 - 0.027 0.020 1.34 0.056 :
27 Z-statistic]  1.645 1.645 1.645 1.645 1.645 1.645
28 95% UCL onmeanl  70.6 24 0.061 “0.050 - 0.801 0.082
29 mex value 73.2 2.8 0160 | U 0,120 U 112 ° uf - 0.078 [§]
30 Statistical valuel = 70.6 2.4 - 0.150 [§] 0.050 U 0.801 Uy 0.082 9]
31 . Background] 132 MA ~ 0.008 1.1 NA 0.18
32 Statlstical vatue abova background  70.6 2.4 0.142 U O(<BG) | U 0.801 U _0(<BG)- | U
Most Stringent Cleanup Limit for] . : .
- 33 nonradionuciide and RAG type) 182 Ba/GwW 520 GW Protection
J4|WAC 173-340 3-PART Test ) ’ S
35 95% UCL = Cleanup Limit? NO ‘NO
- 38 > 10% above Cleanup Limit?i _ "NO NO
37Y : Any sample = 2X Cleanup Limii?t  NO - NO
38|EXCESS RISK EVALUATION
39| WAC 173-340 Non-Carcinogenic Cleanup:} 5600 16000
40 '_ Hazard quotient for each ronradionuciide: 4] 1.5E-04
41| WAC 173-340 Carcinogenic Cleanup: NA NA
42|  Risk for oach carcinogenle nonradlionuclide; 0 0
WAGC 173-340 3-Part-Test _ . |Because all barium vatues]Because there is no
43|Compliance? : YES  |are below background - |established background ‘
Nonrad noncarcinogenic {132 mgyig), calculation of[value for boron, an excess i
44{index sum: 1.5E-04 |excess risk is not risk evaluation was '
45 Neonrad carcinogenic risk: NA _ required. performed.
46 BG =background . PG = practical quantitation limit U = undstected
47 C = analyte found in methed blank Q =quaiifier ) UCL = upper confidence limit ;
48 QW = gigundwiter AAG = remedial action goal WAG = Washington Adminlstrative Cade i
49 NA = not applicable o
50 MDA = minimum deteciable activity



a2

MDA = minimum detectatie activity

Washington Closure Hanford CAILCULATION SHEET
Originator M. J. Appel /’Yﬂ [)/ ‘P/ . Date 11/14/06 - Cale. No. 0100F-CA-V0273 Rev. No. 0 .
Project 100-F Area Fleld Rerlediation Job No. 14656 Checked J, M. Capron @%2<. - Date__ 1 /1506
Subject 118-F-3 Cleanup Verification 95% UCL Calculations : N SheetNa. 7of15
1 Waste Staging Pile Fooiptint Sample Data ) . L o
2 Sampling | - . Sample | Sample | Barium " Boron " Cobalt-60 . Cesium-137 Niclel-63 - - Strontium-90
3 Area Number . Date mg/kg 1 Q| PGL [ mgihkg | Q] PaL pCify Q| MDA pCifg Q MDA pCilg | Q MDA pCify Q MDA
41 Al J13838 8/10/06 98.1 0.060 5.6 0.67 0.378 0.092 0.101 0.085 . 163 2.80 - -0.002 U 0.150
5. - AZ . J1BE39 8/10/06 90.6 | .0.060 2.7 . 0.67 0.264 0.048 D.103 0.040 12.0 . 270 ~(.026 U 0.220
8 A3 : J18541 . 8/7/06. .| 918 | C| 0060 3.5 ] - 0.69 0,126 _0.048 0,198 L 0.057 1.33 T3 3.00 0.001- U 0.390
7 A4 J13540 8/10/08 63.8 | - 0.080 - 0.67 U 0.67 0.070 U 0.070 0,140. U 0.140 0.216 U 2.70 -0.071 [¥] 0.220
Dupllcate of . . - ’ o : e :
8] Ji13541 J13s42 5/9/00 98.3 C| 0.080 3.8 0.68 0.233 0.0658 0.218 0.044 1.72 u 2.80 -0.001 U 0.330
10 .
11 Siatlstical Computaiion inpui Data s ) )
12| Sampling ~ Sample Sample [Barium Boron Cobalt-60 - Cesfum-137 Nickel-63 Strontium-20
13 Area Number Date mg'kg mo/ka pCifg pCilg - pCilg pCifg
14 Al J13538 8/10/2006 98.1 5.8 0.378 101 - 163 . -0.002
15 AZ J13530 B/10/2008 90.6 2.7 - 0.126 0.103 12.0 -0.026
16 A3 | J13541/J13542 B/7/2006 | 24.8 348 0.180 .0.208 1.B3 0.000
17 A4 J13540 8/10/2006 63.8 0.34 0.035 0.070 0.22 0.071
18 :
i9 -
20 Statistical Computations ~ .
21 - - ) Barium Boron Cobalt-G0 " Cesium-137 Nickel-63 Strontiuin-80
Smal data set, Use Small data set. Uss. | Radicnuchide data set. Use | Radionuclide data set. Use | Radionuclide dafa set. Use | Radionuclide daia set. Use
. - | nonparametric z-statistic. | nonparamettic z-stallstic. | nonparamétric z-statistic. | . nonparametric z-statlstic. nonparametric z-statistic. nonparametric z-siatistic,
22 95% UCL based ¢n ) . i ) . "
231 - N 4 .4 4 .4 4 4.
24 % < Detfaction imi| 0% 25% - 25% 25% 50% - 100%
25 mean| ~ 86.8 3.3 0180 0.421 7.26 0.011
26 st dev,| 1565 2.8 0.145 0.060 7.52 0.042
27 Z-stalistic|  1.645 1.645 1.645 1.645 1.645 1.645
28| 95% UCL orimean|  99.7 64 0.209 - 0170~ i3.4 0045 .
29 max value| 98,3 6.6 0.378 0,218 183 0.071 V]
30 Stalistical value|  88.7 5.4 0.209 0,170 134 0.045 4]
31 Backgreund 132 NA NA NA NA NA
32 Statistical value above background] 997 5.4 ) 0.209 0.170 13.4 0.045 U
: Most Stringent Cleanup Limit for GwW
33 rnonradionuclide and RAG type 132 BG/aW 320 Protection
34|WAGC 173-340 3-PART Test - o -
a5 95% UCL > Cleanup Limit?| NO NO
‘36 > 10% abave Gleanup Limit?]  NO NO
37 - Any sample > 2X Gisanup Limit2[  NO NO
38|EXCESS RISK EVALUATION
39| WAGC 173-340 Non-Carcinogenic Cleanup:| 5600 18000
40{  Hazard quotient for sach nonradionuclice: 0 - 34E-04 :
H WAQC 173-340 Carcinogenic Cleanup:]  NA NA
Risk for each carcinogenic honradibnuelide: 0 ¢ f
WAC 173-340 3-Part-Test Because all barium valuas|Bacause there is no i
43{Compliance? YES are below background established background ;
Nonrad noncarcinogenic (132 mgtkg), calculation  |value ior boron, an excess
Adindex sum: - . 34604 |Of axcess riskigsnot -~ |risk evaluation was
45{Nanrad carcihogenic risk: NA required. performed.
48 BG = hackground . G NA = not applicable U = undetected
47 G = analyte found.in method blank PO, = practical quantitation limit UGL = upper confidence Hmit
48 DC = direct confact G =quafifier WAC = Washington Adminisirative Code
49 BW = grolmdwater RAG = remedial action goal
50
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- Washington Closure Hanford

Spiit-Duglicate Analysis

Originator M. J. Appel /Y71 ifg/
Project 100-F Area Flsld Remediation )
Subject 118-F-8 Cleanup Verdileation 95% UCL Calculations

Data 11/14/06
Job No. 14655

CALCULATION SHEET

Gale. No, G100F-CA-VDR73

Checked J. M: Capiron Qﬁ,cﬁ-—

Rev. No.
Date
Sheet No.

0
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47 Nate: The sngnmcance of the reporied RED values Is addressed within the Data Quiatity. Assessmertt for the Cleanup Veritication Package for this site.

48 B = The analyle was detesled at & vélue fese than 1he cortract required detaction limit {GROLY, but greater than or equal {o the IDUMDL (as appropriate).
49 C = analyte found In methed blank
80 1DL = instrument detectlan limit

PGL = practical quantitation timit

' CVP-2006-00008

Rev. 0

1 Shallow Zone Sample Hesults: Non-radionuclides . . - -
2 Sampling . . Alumihum ____Antimony _Brsenic Barlum Beryltium EBoran ~ Cadmium Calchum Chromiwn Total Cobalt Copper fron
'3 _Area Sample Numhber mg/lkg. (G| POL. mglg Q] POL moikg {G] " paL metkn 1O POL mghke | Q| POL mifkg | Q|  PGL maghkg JQ} PGL | mg/kg (O] POL mofkg |G| POL ma'kg | Q|  POL mptkg | Q). POL mylkg {Q] POL
4 A2 JI34T9 4820 8.4 i3 U 13 2.2 1.8 - 52.3 ¥ 0.06 0.08 i 0.06 081 - 0.70 0.21 uj. o2z 3780 | 4.8 83 - 0.38 56 . 041 12.0 .35 o | C) 162
5] Duplicate-ofJ134T9 J184vo 4410 8.8 i3 u 13 1.8 8] 1.8 49.0 c 0.06 0.10 0,06 1.2 0.70 021 U .21 3700 4.8 6.8 0.38 5.1 0.41 11.6 0.85 33800 |G| 103
6 . Splitaf 413479 - - J134vi . 5A70 N 6.4 093 BNl 034 2.1 3 0.28 59.0 0.51 030 | B} -0.07 0.81 187 " 014 (UN| 014 3940 G 4.7 . 8.3 N 0.537 7.3 .51 11.5 0.81 14200 | N 25
7| EPA Spiit of J13479 EPA-J134T9 2040 | 74z 011 B .02 1.6 0,08 120 0.09. .29 B 0,01 010 8] -0.02 . 4580 8.4 12.0 0.05 8.8 0132 144 0.04 19800 26.3
7 : :
8 Samplg Analysis: - . X
o : TBL 5 0.5 . - .lo. . 2 0.5 2 . .2 . _ ioo 1 2 1 5
10 ) o Buoth = FQl? “Yes (continte) ‘No-Stap- {acceplable) Mo-Stop (acoeptabla) - Yes {continue) Yes (continue} Yes {conilnue} No-Stop (acceptable) Yes {continue} Yes {continue) Yes (continue) Yes {continue} Yes (continue}
1 buplicate Analysis Both > 5XTDL? Yes {galc RPD) - Yes {calc RPD) No-Stop (acceplabie) No-Step (accaptable) Yas {calo RPD) Yes (calo RPD) No-Siap {acceptable} Yes {calc RPD) Yes (cale APD)
- . - -RPD. - -B.9% - i RN R 6% - : . 24% 19.9% - . 34% ~ B5% i
13 Difference.~ 2 TOL.? Not applicabls No - aceoptablo Na - acceplable Not applicable - No- acceplabla No - accaptable No - acceptable ot applicable Net applicable Mo - acceptabls Not applicable Not epplicable
14 Both » POLY ¥es (contlnue) No-Stap {accepiabls) Yes {continte) Yes (contual Yes {tobtinue) Ne-Stop {accepteble) Yes {cortinue} . Yes {continue} Yes (continue) . Yes {continue) - Yes {eordinue) -
I8l o Analysis Both > SXTDL? Yes {calc RPD) ‘ Yes [calc BPD} No-5iop (actaptable} 1 No-Slop (agoepiabla} Yes {cale BPD) Yes (palc HPD) No-Slop facesptable) - ¥es (o2l APD) Yas {cele BPDY
18] : RPD - 18.6% - . - . S 20% : B : e : . : 3.9% 0.0% 4.8% B8.5% ¢
17] Difference » 2 TBL? Not applicable Mo - acceptabla No - acceptable Not applicabla No - acceptable No - acceptable No - acceptable Not applicable Net applicable No - acceptable Nat applicabls Not appiicable
18| Both =~ PQL? ¥es (pontinus} No-Stop faceeplabla) - Yes {continue) Yas (continug) No-Stop (accaptable) No-Stop {aceeplable) Yes {continue). Yes {continue} -Yes (continue) Yes {continue} Yes {continueg)
18 con s piit of J134Ta Both > BxTDL? Yes {cafo RPD) Yes (calc RPD) No-Stop (acceptable) Yes {calc RPD) Yes {calc RPD) - No-Stop (acceptable) Yes (cale RPD) Yes {valc RPD)
201 3 . RPD &80.9% 78.6% _ 254% 36.5% : 18.2% 20.6%
21| Difference = 2 TOL? Not applicable - Mo - acceptable No - accaptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable ._Nat applicable Not appllcable
7] - i j . g
23
24 Spiit-Duplicate Analysis .
25 Shallow Zone Sample Hesults: Nar-radionuclides
26 Sampling - L.aat . Maghesium Manganese Meroury Nicket Potassium - - - Selenium Stlicon Silver Sedium ! Vanadium Zine -
27 Ares Sample Number mykg [ Q1 PaL mafkg |Q] PGL | moikg |G| POL mofkd Q3 POL | mghkg |G} POL | mglikg {Qf PaLC mokg | @] _PaL mgika | @] POL | maikg | @]  PaL mokg [Q] Fal méglkg 4] paL malkg [Q] PQL
28 A2 J13479 4.3 _0.9 3340 28 264 __0.09 001 (U] - 0.061 88 0,70 514 6.7 1.4 Uy 14 | 58 6.7 02 Ul o 107 2.2 30 | 0.26 R 047
29| Duplicaty of J13479 J134v0 38 0.9 3150 2.8, - 238 - 0.09 0.02 U, --0.02 a4 - 0.70 843 6.7 E Y 1.4 780 - 8.7 0.21 1] 0.21 97.7 22 28.9 0.26 -33.8 4 047
30{ . Splitof J134T3. J134v1 4.7 - o4 - 3gd0 - 126 280 N 0,10 0007 (U 0.01 101 .78 1048 ci -84 0.60 B 0.18 110D N 41 0.20 [UN|  0.20 148 c 10.3 30.8 0.68 38.8 C 1.4
31| EPA Spiit of J134TR EPA-J134T8 4.7 0.04 4210 7.8 311 0.07 0.01 u 0.01 13.2 0.1 1240 50 0.63 B 0.18- 0.08 B 0.01 265 B 39 41.0 0.09 41.8 0.21
a2 - ? - - .
33 Sample Analysis: . L
4 L. . N .. 5 . T8 B 0.2 4 ] 400 i ] 0.2 " 50 25 . 1
a5 Both = FQL? Yes [oontinug) Yes (continia) " Yes {contintig) No-Stop (acceptable)_ Yes (continue} _Yes (conthiue) No-Siep (accoptable) Yes (continue) No-8top {sccaptabla) Yasg (contlinue) ¥Yes (continue) Yes (centinue)
a6 Ruplicats Analysis Both > 6xTDL? No-Stop (acceptable) Yes [cale RPD) Yeas {calc RPD} Na-Stag {aceeptable} No-Stop (acceptable) i Yes {calc RED) _No-Stan {acceptable} ._Yes [cals APD) Yes {oalc BPD)
37| . . RPD _ - 6.9% 10.4% 2 - ) . 42.2% 13.2% 10.7%
38 Difference > 2 TDL? ~No- ptabl Not-applicable Not applicable N - acceptable Na - acceptable: No - acceptahle No - acceptable Not applicable No - accaplable No - acceptable - i Notapplicable_ Not app!luabte
39 Baoth = POLY? Yoy {continue) Yes {oontlnue) Yas {continue) No-Stop (acceptabla) Yes (continue) Yes {continue) No-Step (acceptakle) Yes (continue) Na-Stop (atceptable) Yas {continue) Yes (continue) - Yas (condl
A0 ot Analysis. Both > 5xTHL? No-Stop (accepiable) Yes{eale RPDY ¥es [ealg RPD No-Stop (acceplable) | No-Stop (acceplable) _Yes (cele APD) - No-Btop {acceptable’ Yes (cale APD) Yes {caic HFD)
a1 T app_ . - 16.6% 5.9% i 3 i ) N 73.6% - j : 6.6% - 8.4%
421 Difference = 2 TDL? No - acceptable Not applicable Not applicable No - accaplable Na - acceptabla No - acceptable No - acceptabla Not applicabla No '~ aceeptable Mo~ acoeptable Not applicatla Mot applicable
43]. . Both > PGLY Yos {continue) Yes (contlnue) Yes (continue) Mo-Stop {acceplable} Yes (contintie) Yes {ocontinye) No-Stop (acceptable) No-Step (acceptable) No-Stap (acceplable) Yes {continue} . Yes {continue) Yes {continue}
44 epa Split of J134T9 Both » 6xTOL? No~Slop (acceptable) Yes {calc APLY} Yos (cale RPD} i No-Stop {accepiable) No-&top (acsepiable) : . No-Stop [accaplable) _Yes [cals RPD) Yes {salc RPD)
45| . APD 23.0% 163% - i ) : : 21.6% 11.6%
48 Difference > 2 TDL? No - acceptable Not g]ggﬂmahre ; Not applicable No - accepiable Na - acceptable No - acoeptabie . ~_MNa - acceptable Ng - acceptable “Yes- further Not applicable Not applicabls

Q = gualifier

RPD = relative percent difference
TOL. = target detection limit )
U = undetagtad -

51 MDA = minimum detectable acfivity
52 MDL = method detection limit
53 N = spiked analyla recovery Is cuiside stated control limits

C-20



1 Shallow Zone Sample Resulis- Radionuclides

Washmqron Ciosure Hanford

Originator M. J. Appel /77 4’1&/

Project 100-F Area Field Remediation
Subject 118-F-3 Cleanup Verlfication 95% UGCL CaICUIa’_cions

Split-Duplicate Analysis

CALCULATION SHEET

Date 11/14/08

Job No. 14685

Cale. No. 0100F-CA-V0273

Chegled  J. M. Capron ¢ 4.4
. 7

Rev. No. 0-

Date Hé{;ﬂoe
' 90of15°

Sheet No.

Radium-228 -

23 Note: T'he mgmﬂcance at tha taported FlPD values is addressed within the Data Quality Assessment for the Cleanup.VerIfIcaiion Packags for this site.
24 J = estimated
25 MDA = minimum detectable acilvity

26

NR = not reported

27 PQL = practival quantiiation fimit

TOL =

Q = qualifter
BPD = refatlve percent difference
target detection limit
U = undetected

2 Sampling Cobali-60 Cesium-137 - Europium-152 ~Nickel 63 Potassium-40 Badium-zée Strontium-90 Uranium-235
3 . Area ‘Sample Number pCilg | Q]. MDA pCily [Q[ MDA pCilg |G MDA pCilg |O] MDA | pCilg | G| MDA pCilg | Q[ MDA | pClig |G MDA | pCify [ Q[ MDA | pCilg Q] MDA
4 A2 134719 0.140 U 0.140 0.110 U 0:110 0.180 1 U 0,180 4.21 320 .7 1.0 0.279 - 0.180 0.833 0.5290 _ 0.276 U] 0440 0470 | U 0470
51 Duplicaie of-JT 3479 J134V0 0093 11U 0.093 0.094 : 0.069 01480 |.U| 01860 2.06 U 3.30 8.64 0.78 0.340 0.140 0473 0.340 -0.045 ¥ . 0.390 0270 [ U | 0.270
6 Split of J1347T8 J134V 0.020 U 0.025 0.020 : 0.018 008 U 0,050 6.93 - 6.00 ; 0004 | U} 0202 -
7| EPA Spilit of J134T8 EPA-J13479 0.026 ] NR 0.017 MR 0.051 ] NR ) 17.8 “NR 1.15° J NR 0.7268 "~ NR -0.166 __1.70 0,070 | J NR
8 . . ”
9 Sample Analysts: i R . e i
10 TOL, _0.05 0.1 0.1 30 -~ 0.5 - 0.1 0.2 1.0 1.0
11 _ Both » MDA?" ‘Mo-Slop (acéepieble) | No-Stop (accsptabie) '|* No-Stop {accepiable) | No-Stop (asceptable) Yes {continue) Yes {continue) ~_Yes (continue) No-Stop (acceptable) - | No-Stop (acceptable)
12" . puplicate Analysis Both > BXTDL? ) Yes (calc RPD} No-Siop {acceptable) No-Stop-(acceptable) . :
13 RPD . o . : . : 30% . - : . L : :
14 . Difference > 2 TDL?. No - accepiable .. No - acceptable No.- acceptabla No - acceptable " Nat applicable No - acceptable ~No - acceplable . No - acceptable No - acceptable
15 ] Both » MDA? No-Stop (accepiable) _No-Stop (acceptable) No-Stop (acceptable) Yes {continue) No-Stop (acceplable)} No-Stop (acceptable) No-Stop (acceptable) Mo-Stop {acceptable) No-Giop {(acceptablie)
::g Split Analysis Both ; gl)_()TDL? , No-Siop (gcceptab@) : : . .
18 Difference » 2 TDL? Yeg - assess further No - aceeptable No - acceptable No - acceptable . : : . No - agcepiable
19 Both > MDA? No-Btop. (accepiable) No-8top (acceptable) No-Stop {(acceplable} I No-Stop {acceptable) No-Stop ({acceptable) No-Stop (acceptahle) No-Stop {acceptable) Mo-Stop (aceeptable)
20 Epa Splt Analys - Buth ;S’[;TD'—? : _ Yes (:ﬁ'; RPD) : - .
22 thference >2TDL? | Yes-aseessfurther |  No- acceptable No acceptable - Not applicable Yes - assess further No - acceptable No - acceplable No - acceplable !

CVP-2006-00008
Rev. 0
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. CALCULATION SHEET

43 Note: The mgmﬂcance of the reported RPD values Is addressed within the Data Quality Assessmant far the Gleanup Verification Package for this e,

44 B =The analyle was datected at a value less than the contract required detection limit (CROLY, but greater than or equal to the TDLADL (as approprlale)
45 € = analyte found in method blank
48 101 = instrument detection limit
47 J = eatimatad
48 MDA = minimum deteclable activily
49 MDA = method detsction limit

50

NA = not reparted

PQL. = practical duantitation Hmit

G = qualifier

APD = relative percent differencs

TOL = targat deiection limit

U = undetected

Washington Closure Hanfard
Originator M. J. Appel m(n m Date 11/14/06 Cale. No. 0100F-CA-V0273 Rev. No.: 0
" Projeet 100-F Area Field Remediation Job No, 14665 . Checked J. M. Capron g.%7& Date_ | (113
Subject 118-F-3 Cleanup Verification 95% UCL Calculatlcns C 7 Sheet No. 10 of 15
EPA Split Analysis
1 Shallow Zone Sample Results: Noh-radioncclides .
2 Sarnpling K - Alaminuim .. Antimony - Arsenle - Barium - Berylium . - Cadmium Calcium "Chromium Total Cohalt Capper fron
3 Area Sampie Number [ mo/kg | Q| POL mekg JQT -PGL | mglkg [Q] PQL | mgkg [ Q] POL | mgke | Q] POL | mgikg Q] POL mofky [ Q] POL mgky [G]  PQL mofkg | Q] PQL | mgikg i @ | POL | mokg | Q] PaL
4 A3 J134718. 5050 8.4 1.3 3] 13 1.8 U 1.8 118 Gl 07 .24 4.08 3.21 U 0.21 5230 . 4.8 6.6 0.38 5.4 Q.41 11.8 0.35 12300 10.2
6}_EPA Split of J134T8 EPA-J13478 1080¢ 724 008 | B .02 2.0 0.07 165 .08 ° 41 B 0.01 o 12 B .02 8650 268 11.8 0.06 7.9 14 16.8 008 | 21700 26.7
6 ' : . . :
| 7 Sample Analysis: : .
8 ) TDL 5 0.8 10 . 2 .5 0.2 160 1 . 2 o1 .5
of .. :.-Bolh > BOLY. Yes [continug) | No-Stop (acceptable) No-Stop (accepiabie) . Yes {continue) -Yes (gontinue} " No-5top (acceptabie) Yas {continte) Yes {continue) “Yes (confinue) Ves (contings) Yes {continus}
.10 " . Both > 5xTDL? Yes {caic RPD} . . ) Yes {cals RPD) No-Stop (acceptabley [ .~ - Yea {calc BED} Yes {cale RPD) MNo-Stop (acceptable} Yos (cale RPL) Yes (cale RPD)
EPA Split of J134T8 : - — o
1 APD 72.6% 26% : - 224% . 53.8% 35.0% 55.8%
12 Differance » 2 TOL? Mot applicatls Yes - assess further Mo - accoptable Net apglicabla Mo - acceplable No - acceplable Not applicable Not applicabie No - acceptable Mot applicable Not applicable
13 . j :
14
16 EPA Split Analysis
16 Shallow Zone Sample Results: Non-radwnuchdes . : -
17 Sampling Lead Magnest Manganese Marcury . Nickel Potassium —__Selenium Silver ] Sodium Vanadium Zinc
18] Area . Sample Number | mg/ka Q] POL malkg | Q1 PQL -} mofkg Q] POL mafkg | Q[ PQL myfkg | Q7|  PQL mo/kg {G] PQL [ motkg 1Q] PQL "] mokg [Qf PQL. | malkg (Qf PQL matke | G} PQL mofky (O] POL
19 A3 J134T8 4.5 0.91 3170 ‘28 268 | 0.08 -]  0.01 [1] 0.01 8.0 0.7 837 - 67 1.4 1] 1.4 0.21 V] o 144 2.2 285 0.28 31.3 . 0.47
20} EPA Split of J134T8{. . EPA-J134T8 58 | |- 0.08 5100 - 28 oy |- 270 0.008 u 0.008 12.8 0.13 1280 - 5.8 0,88 0.20 - 048 ' Q.01 379 4.3 478 . 011 42.3 0.24
21 - " : - ; B
22 Sample Anal : ‘ _
23 TPL 5 75 5 - - 0.2 - 4 400 1 - 0.2 50 - ] 25 R
24 Eath > POL? ¥Yes (caniinue) Yes {gontinye) Yas (continue} . No-Siop (accepiable) - Yes (continue}’ Yes (continue) No-Stop facceptahle) No-Stop (acceplable) . Yes{continue) Yes {continue) Yes {continue)
25( ppa Split of J134T8 Both > BXTDL? . No-Stop (acceptabie) Yes (cale RPDY Yes (¢ale RPD) No-Stop (acceptable) No~Stop.(acceEtable} - -|_TNo-Steg (scceptable) Yes loale RPD) Yes (Ga']'i RPD)
25 - RPD . - 46.7% 18.0% . : 50.6% 20.9%
27 Difference > 2 TDL? No'- accaptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable No.- aceeptable Mo - accepiable Yas- further Notapplicabls Not spplicable
) i i - - .
29
30 EPA Split Analysis _
31 Shallow Zone Sample Hesuns' Raghionhuclides .
32| Sampling Cohali-60 Ceslum-137 Europithm-152 _ Potassium-40 Ratium-226 Radlum-228 Strontium-30 Uranium-235
33 Araa Satnple Number pClig | Q) MDA pCilg |Q]| MBA '| pCilg |0l mpa pCilg_ | @ | MDA pCilg | Q| MDA pCila TQ] MDA | pCilg JQ] MDA pCi/g [Gf MPA
a4 A3 . . - 413418 . | - 0.378 . 0.657 0200 . |'U| 0.200 0,130 fU| ©.430 16.0 0440 | 07222 Q110 1.06 0.280 0.276 0.240 0480 U] 0,180
35 EPA SEIit of J134'I'B 1 - EPA-J134T8 0.427 | NR 0.029 - NA 0160 [ U] 0160 J 148 . NR 0407 1 J NF 0.810 NR -0.288 | 200 0.026 J | . NR
.87 Sample Analysis;
38| TDL . - o ) ) 0085 ) 0.1 .01 T 05 0.1 0.2 1.0 1.0
39 Both » MDA? No-Stop {accepiable) Nc~Siop (acceptable) No-Swp {acceptable). Nao-Stop {aocepiable) Nao-Slop [aceeptable) No-Stop (accepiable) No-Stop {acceptable) Nu—Slup {aceeptable)
0] . . Beth > 5xTDL? Yes {calc RPD) Yes (¢ate RPD) )
41 EPA Spllt_Ana!ysm — RED . ST o % - : '
- 42 Diffarence » 2 TDL7 -Not applicable - Nn acceptable No = accegtabl Not applicabls Yos -+ asgess further Mo - scceptable No - acceptable No - accgptable !

CVP-2006-00008
Rev. 0
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Rev. 0

Washinaton Closure Hanford CALCULATION SHEET
Originator M. J. Appel /ﬂ] W?( Date 11/14/08 Cale, No. 0100F-CA-V0273 } Rev. No. 0
Project 100-F Area Field Remediation Job No. 14655 Checked  J. M. Capron (%%~ Date 1} (2
Subject 118-F-3 Cleanup Verification 95% UCL Calculations : 7 : Sheet No. 11 of 15
EPA Split Analysis
1 Surface Ash Sample Resuits: Non-radionuclides - - - !
2 Sampling " Aluiminum Antimany Arsenic’ : Barium Betyllium Catmium Calcium . Cliromium Total - Cobalt Copper iron .
3 Area Sample Number mg/kg {Qf  POL mghkg | Q] PGL mafkg Q] PGL mghkg |Q] POL | mpie | Q) POL malkg |G| PQL- | molkg {Q} POL mgkg |Qf PAL mafkg {Qf PAL mgkg | @) PQL mg/tg | @1 POL
4], _-Black Ash J134Y0 12000 8.8 - 13 1] 13 2.5 1.9 902 Ci 073 0.0 0.06 021 Ui o2 22000 5.0 72 | | 040 5.0 0.43 209 . 0.87 11180 10.6
B]_EPA Split of J134Y0 - EPA-J134YQ 46800 3820 021 - |B} 002 2.4 - 0.07 1160 0.35 137 0.0 016 | Bl o002 25100 47.8 154 | 0.06 9.1 0.14 329 |- 0.05 20500 | 28.7
P - - - > . - e -
7 _Sample Analysi . )
gl _TDL N e . 5 . P - T ; 10 . - 2 0.5 D2 g 00 i ] F] 7 : 5
9 Both > PQL? Yes {contibue) ‘Np-8iop (acceptable) . Yos {contlnue) Yes {continue) Yes (continuej - No-Stop (acosptable). Yes (tontinue) Yes {conitnue} Yea (continue} " ¥es {continue) Yes {continue)
10 EPA Split of JH34Y0 Both & 5xTDLY Yes (cale RPD) . Mo-Stop (acceplable) Yes [cale HPD)} - No-Siop {acteptable) - Yas {cale BPD) Yas (calc RPD) HNo-Stop {acceptable) Yes {calc RPD} Yes {vale RPD)
11 RPD 118.4% : 25.0% 18.2% 72.6% 44.6% 50.5%
12 Differencg = 2 TDL? Mot appficable __No-eacceptable No - accaptable Not applicable No - acceptable No - acceptable ._Not applicable Not applicable Yeos -« assess further Not applicable Not applicable
13 ' : : : '
14
15 EPA Split Analysis
18 Surface Ash Sample Restits: Non- radlonuclidés : : :
A7 Sampiing : Lead . --_Magnesium Manganese - - Meroury - - Nickeal Potassium.- - Selenium - SHver Sodium Vanadium’ Zinc
18 Area Sample Number mykg Q] PQL mgikg [ Q] PGL mghkg |G PQOL mglkg | Q POL mgkg 1 QL PQL mokg 1 O POL | mgikg [ @] Pl mgikg | @] POL mgfkg [ Qf PUL mglkg | Q[ POL moky | Q| PaL
19 Black Ash _J134YD B.5 0.94 4740 3 218 3.09 0.02 ul 002 2.4 ) 0.73 734 . 8.9 1.4 U 1.4 .21 [§) 0.21 801 23 355 0.27 36,2 i 0.48
20L_EPA Split of H134Y0 EPA-J134Y0 9.7 . 0.05 6620 8.1 . 209 007 0,02 Bl 001 148 0.13 1160 5.7 1.52 .21 0.65 0.01 1520 | 44 - 65.8 0.i1 49.8 0.24
21 A o ) j B j -
22 Sample Analysls: ]
23 TDL -, . 5 - 75 & ) 0.2 : 4 400 . 1 : : 0.2 50 .25 1
. 24 Both » PQL? Yos {continue) Yes {sontinue) Yes (continue) Na-Stop (acceptable) Yes (continus) Yes {continue) No-Stop (acceptable) No-Stop (acceptable) Yes {continue) Yes (contihue)- Yas (continue)
25 EPA Split of J134Y0 Both » 5XTDL? -, No-Stop {acceptable) Yes {calc RPD} Yes {calc APD) . No-Stop (accepiable) No-Stop (acceptable) ] ) L Yes {calo RPD) Yes (cale RPD) Yes (cale RPD}
26/ RPD 33.1% 31,8% . . o : ) 62.0% __ 89.8% 31.6%
27 Difference » 2 TDL? Ne - aceeptable No} appllcable Not applicable " No - acceptable No - acceptable No -~ accepiahle __No - aceeptable Yas - further Not applicable - Not applicable Not applicable
28 ’ ) . - . - :
29
30 EPA Spm Analysis )
31 Surface Ash Sampie Results: Non-radtonuclldas .
32 Sampling - Cobalt-60 Ceslim-137 Europlum-152 _Potassium-40 Radlum-226 Radium-228 Strontium-90 Uranium-235
33 Are_a Sample Number pCilg | Q] MDA pCiflg |Qf MDPA pCily | Q MDA pCilg 110G MDA pCilg | Q{ MDA pCilg 1 Q MDA pClig 1 Q MDA pCiflg | @1 MDA
34 Biack Ash J1234Y0 0.180 [ U[ 0.180 0480 U} 0480 1.0240 U] 0240 6.84 1.7 0,992 0.280 1.49 (.580 0127 _j U] 0210 0.250° T U] 0.280
35]_EPA Split of J134Y0 EPA-J134Y0 - 0.022 NA 0,372 NR 000 U] 0100 11.0 NR 214 J NRA 1.18 NR. 0087 . | . 1.70 0.130 J NR -
.36 j
37 Sample Analysis:
a8 —— O - 0,05 . 0.1 0.1 0.5 0:1 0.2 1.0 1.0
ag) Both > MDA?” No-Stop {accapiable) No-Stop {acceptable) No-Step (acceptabla) Mo-Stop (acceplakle) MNo-Stop (ageeptabls) o-Stop (acceptable} Mo-Stop {accepiakle) Mo-Step (acceptable)
40 EPA Snlit Anslvels Bath > ExTDL? . .- - Yes {calc RPD) Yes {calc RPD} Yes (calc RPD) . )
4 Rit Analys — RPD__. : J6.6%, 78.3% 23.2% .
42 Difference = 2 TDL? Yes - asgess further No - acceptable No - acceptable Mot appficable . Nat applicable Not appleable No - accept_ahla No ~ acceptable

" 43 Nate: The significance of 1he reporied RPD values Is addressad within the Data Quality Assessment Tot The Cleanup Verification Package for this site,
44 B = The analyta wes detected at a value fess than the contract required detection limit {CRDLY, bul greater than or aqual fo the IDLAMDAL (a8 approprlata)
45 tDL = Instriment detection limit -NR = not reporied
46 Js= estimated Q ='qualifier
47 MDA = minimum deleclabla activity RPD = relative parcent difference
48 MBI, = methed detaction limit TOL =target detection limit
49’ PG = practical quantitation imit U = uadetacted
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Washingion Closure Hanford

- 47 Note: Tha significance of the reported-RPD-values is-addressed within the Data Guality Assessment for the Gleanap Verification Package forhls site,
48 B = The dnidlyte Was detécted at'a valua less fhan the contrait reguilfed detection limit (CADL), but greater than or equal i the IDL/MDL {as appropriate),
49 G = analyle found In method blank
50 |DL = Instrument detéction imit
51 MDA = minimum datectable aclivity
62 MDL = method detection linit

53 N = spiked anatyle recovery is outside stated cantrof limits

54 POL = praclical quaniitation fimht

Q = qualifier
F = refected

APD = relailve parcant difference

‘TOL = target detection lisnit
U = undetecled

No - acceplable

' CALCULATION SHEET
Originator M. J. Appel /Wl qA/ Date 11/14/08 " Cale. No, 0100P-CA-V0273 Rev. No, 0
Project 100-F Area Fisld Remedlation Job No. 14855 Checked J. M. Capron 4 #1c- Data §; Z;:’ZE
Subject 118-F-3 Cleanup Verification 95% UOL Caleulations P R . Sheet No. {2 of15
Split-Duplicate Analysis

1 Overburdan Bample Results: Non-radit - i - . . .

2 - Sampling R T Antimony . " Axsanic Barium . . Beryllium Borgn Cadmium Calelum Chremium Total " Cobalt Copper Tron

3 - Aea Samgle Numbier | mofig [G] PGL 7V mofkg J@T POL_ | mokg [Q] FGL [ mofkg [Q] POL | mekg [O] FQL | mofkg [G] POUL [ wolke [Q] PQL | mofg [G] POL | mokg JG] PGL [ mghg JQ] 'FOL | moka 1G] POL | myhkg G} POL

4 A2 J13ay2 - 5320 i 8.2, 1.3 ] 1.3 . 2. 1.7 73.2 G| 008 0.27° | 0.06 1.7 . 0.69 .20 U 0.20 4570 [+] 4.7 8.4 .37 BO - 0.40 12.8 - 0.34 15300 10.0

5] Duplicate of J134Y2 J134Y3 1. 5790 EER 13 [V 18 =X 1.7 1 658 (G| 008 028 0.06 2.0 - 068 020 U] 020 4360 1G] 4.7 8.9 0,37 6.5 o401 128 0.8¢ | 16800 . 10.0

6| Splitof J134Y2" - J134Y6 6480 [ N| &2 080 {BN| 0.83 19 .. 0.28 684.7 0.80 027 | B| 007 28 |81 15 044 UM 0.4 4520 1 ¢| BB 1.2 |N| o038 1] 0.50 131 | c| o020 19800 | N} . 24

7|_EPA Split of Ji34¥2 EPA-J194Y2 | 8980 7l o10. B} o0z | 15 007 |83 11 obz | o085 |81 00 i ] 610 | B[ o002 | B420 | |- B3 i1 | o0s 7.8 813 159 604 | 21800 282

& Sample Analysis: . i . - i .

) TDL . a 5 .6 10 . 2 . " “ 0.5 2 J- R 100 . - 1 . 2 1 - 5

ol ) Both'> POL? Yes {eontinue) No-Stop {acteptable) Yes {continie) - Yes {gontinus) Yes (continue) Yes {continue) No-Stop {acceptable} Yes (vontinue) Yas {continua) Yaes [continue Yes-{continite} Yas {continue)
] puplicate Analysls . Both > BXTDL? . Yes {cals RPD) No-Blop {(acceptabla) Yes {calg APD) Na-Stop (acceplable) | . No-Stop {acoeptable) . j | Yes (calc HPD) __Yes (calc RPD) No-Stap (acceptabie) Yes {tale RPD) Yes (cals RPD)
C 12 .__RFD" 6.50% B ) . - 10.6% . L 3 - 4.7% . 5.8% 0.0% . 9.9%

13 ) Dilfetence =2 TOL?. Not applicable No - accepiable No - acoepiabls Not applicable Mo - zoeeplabla - No - acceptable ‘No - accsptabl Mot spplicable Not appliceble ‘Na ~ agoepiable Not appilcable Not apriicabls -
14 |___Both > PAL? Yes {oontinus) No-Stap {acceptablo) - Vs (continuey ¥es [cuntinueg). Yes (continuey No-Stop. faccepiable) Yes {continue] Yes (santinue)_ Yes (continug) Hes [continue) ¥es (continue).
18 Split Analysis - Both > 5XFOL? - Yes [calo RPD) . Yes (calc RPD) Ne-Sfog (acceptablel. |~ No-Etop (acceptable) Yes {calc RPD) Yes (cale RPD) ia-Stop {acoeptable) Yes (cals RFD) Yes {calc RPD)
18 A . 108%- T 2% : : 1 KR j 11% 28.6% - 3.3% 24.1%
17 Difference > 2 TOL? Nol applicable Na - acceptable No - aogeptable Not anplicable o - acoeptabla Ho - acceplable No - acceptable. - Not applicable Naot applicable o - acceplable ot applicable Not applicable -
18 Both > PQL? Yes {continiig) Ho-Stop {acceplable) : Yes {continue) Yos {continuej Yes {vontinue) Yes (continue) Yes {continue) -Yes {zontinue) :es (continue) |
19 Both > 8xTRL? Yes {caic ARG} . . Yag (calc RPD) No-Stop (atceptabie) Yes {calc APD) Yes (calc RPD) Nao-Stop (ecceptable) Yes {calc APD} et {calc RPD)
ao| EPA Splitof JiaaY2 PO 51.2% — - e 9 (oot 200% 277% — ' 21.6% 33.6%
21 Difference > 2 TOL? Net spplicable Yes - assess futthar No - geceplabla Mot applicable . Na - accaptable o - accepiable ot applicablg Not appileable - No - acceptabie Not appllcabls Not applisable
22 j - .
23 :
24 Split-Duplicate Analyais
25 Shallow Zone ple Results: Non-radionuclides : i : R
26 - Sampling : Lead Magnesium_ - Manganase Mercury - HNickel Potassium - Belenium Sillcon Silver Sodium ¥onadium Fine
27| Ares Sample Number | mghkg |G PGL | mgika |G| PGL_ | mghkg |G| FPOL | mgkg |Q] POL | mokg [G] POL | malkg [ @] POL | mgikg |G] PaL | mgkg JO| PGL_J molkg (0] paL | wm Q| POL | mighg Q] POL | motkg | Q1 PGL
26 AZ : J134Y2 4.9 0.89 3630 - 2.8 285 . 0.09 02.02 3] 0,02 8.2 0.69 1030 8§56 1.8 1] 13 B0 - 8.5 0,20 u 0.20 101 2.2 35.3 0.26 34.2 0.46
29). Duplicate of J134Y2 - J134Y3 49 . 0.89 3960 28 302 .09 Q.01 U 0.01 123 0.69 $080 &5 1.3 [¥] 1.3 783 6.5 0.20 ] 0.20 106 2.2 383 0.26 L8364 [ Q.46
30] Split of J134Y2 Ji34ve 4.5 -0.16 4200 N 12.2 285 M| 040 . 0.007 jUN; 0.007 114 0.76, 1180 50.3 0.61. B 017 B25 R 4.0 020 JUN] 020 131, . 101 45.8 N| 0.68 34.9 1.4
31] EPA Splil of J134Y2 EPA-I134Y2 5.2 0.05 4510 1. 4.2 335 0.07 Q008 | U 0008 12.3 0,12 3310 8.3 033 B 4.19 0.07 B 0.02 363 | B 4.2 44.3 0.10 388 023
33 Sample Analysis: :
4. T e 5 s . - D2 R T3 400 1 2 0.2 50 25 -1
ast. Bolth = PQL? Yas {continue) Yos (continue) -Yes {continue) No-Stop {goceptable) Yes.(continus) Yes (continug) - Ne-Stop {anceptable) Yes {continue) Ne-Stop {acceplablo} Yes (continue) Yes {continue) Yeg (continers)
as( Duplicate Anslysis Bath > 5XTOL? No-Stop (accepiable) Yes {calc RPD)- Yes (calc RPD) - Na-Step (geceptable) No-Stop {acceptabla) . ~ Yas (cals RPD) Ne-Stop (acceptable) Yes {calc HPD} Yos (calc RPD)
37 RPD - B7% . . . 5.8% : B e e C ) . 2.3% - ' - 0.7% 8.2%
38 Difference > 2 TDL? No - accepiable Not applicable Not applicable Na - acceptable No - acceptable No - acceptable No - acceptabla Not applicable - No - acceptahla Ne - acteplable - . Not applicable __MNotepplicabls | g
an Both > POL? Yes (continue) Yeu (continue) ¥es (continue) No-Stap (agoeplabie} Yes (continue) Yes (continug) Na-Stap {acteptable) Yes {continue) Ho-Step (acceptable) Yeos (Continue) ' Yes {contihue) Yos (continue)
40 Split Analysi Both > 5x¥DLY No-Stop (acceptable} Yas (ealc RPD) Yes (cals RPDY : No-Stop {acceptabis) Mo-Stop {acceptable) ) Yes (calc RPD} . No-Step (acteptable) . Yes (cale RFR) Yes {ealg RPD)
41 i RPD . A 16,7% . 3.A4% . . . : . 24.7% ' - 2549% 2.0%
42 Ditfafence = 2 TDL? [ . No-atceptabla. - Not applicable - Not applicabla Mo - acceptable . No - acceptable ._Nao - accaptable Mo - acceptabls Not applicable No —acceptable No - acceptable Not applicable Mot applicabla
43 " Bothe PQL? - Yes {continue} Yes {continue} Yes (continug) Mo-Stop (acceptable) Yes (zontinus) Yes {continue} No-Stop {acéeptable} - : Ma-Siop (acoeplable) Yes {gontintie) . Yes (continue} Yes (continue)
4 gy Sptit of J134Y2 Both > SXTDLY . ' No-Stop-{acceptabley Yes (calc RPD) .. Yes {calo APD) - ] No-Btop {acceplable} |- No-Stop {acseptable) | : No-Stop (acceptabie) [ Yea feale RPL) - Yes {ealc RPD)
45 Ye ___RPD: SRR TV 16.1% R - - 22.8% 12.6%
46 X Differance > 2 TOL? No - acceptable Net appiicable Not applicable No - acceptable " Na - acceptable Na ~ acceptable No - atceptable Yos - further . Nat appiicable Not appiicable
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23 Note: The significance of the reported RPD values is addressed within the Data Quallty Assessment for the Gleanup Vetification Package far this site.
24 J = estimated
25 MDA = minimurn detectable activity

26

NR = not reported *

27 PQL = practical quantitation lirnit
28 Q = qualifier

RPD = rslative percent differencge
TDL = target detection limit
U = uindetected , :

Washinafon Ciosure Hanford CALCULATION SHEET
Orlgmator M J..Appel /m ﬂ/ Date 11/14/06 - Gale. No. 0100F-CA-V(0273 Rev. No. .
‘Project 100-F Area Field Remediation Job No. 14655 Checked J. M. Capron g%+ Date tIZ}
Subject 118-F-3 Cleanup Verification 95% UCL Calculatmns LS SheetNo.___ 130116 15
Spiit-Dupllcate Analysis

1 Overbutden Sample Resuils Radlonuclides , . B ]

2 Sampling Cobalt-60 Cesium-137 Europium=152 " Nickel-63 Potassium-40 Radium-226 ‘Radium-228 Strontium-90 Uranium-235

3 Area Sample Number pCilg . [Q]. MDA pClig -1 a] MDA pCig [Q] MDA pCliy [al MDA pCig t Q| MDA | pCily [Q[ MDA | pCifg O] MDA pCify_ 1 Q | MDA pCifg | G| MDA
4 _ A2, J134Y2 . 0037 Ul 0037 -0.041 U] .0.041 0.087 U 0.097 -143 | U 2.70 16.0 ] 0.420 0.662 0.074 0,994 - D200 - 0.02? : U 0.200 0.14 U 0,140

8 Duplicene of H34v2 J134y2 - 0.045 U .045 0044 1 U 0.044 0.110 U 0410 244 U 2.99 25.2 0.410 0.976 0.083 147 0.190 ~0.100 U 0.230 0.23 U 0.230

6 Split of J134Y2 J134Y6 -0.008 U | 0.020 0005 U] 0.020 -0.010 [ U] 0044 1.81 Ui 544 : - : 0025 | U | 0130 .

7|_EPA Spiit of J134Y2 EPA-J134Y2 0.019 uj 0018 0.012 : NR 0460 1| 0.160 - 14.7 NR 1.00 J NR 0783 | NR -0.186 . NR - 1.0063 [ J NR

8 R '

2 Bample Analygis: .

10 T DL _ ' 0.05 0.1 0.1 .80 05 .1 0.2 1.0 1.0

1 o Both > MDA? Mo-Siop {acceptable) No-Stop {accaptable) -No-Stop (acceptable) Mo-Stop (acceplable) Yes {coitinue) Yes (conilhue) Yes {continug) ~ No-Stop (acceptable) - No-Stop (acceptable)
12 Duplicate Analysia Both = SXTDLY? I ] - : ’ . Yes {calc APD) Yés (calc RPD) No-Stop (acoeptable) - : )

13 AL . . - . 44.7% 39.8% . - - .
141 ) leference *»2TDL? | - No- acceptable No - acceptable Mo - acceptable No - acceptable Mot applicable- Not applicabls Yes - further No - acceptable No - acceptabla
18} Both = MDA? No-Stop {(acseptable). No-8top {acceptable) No-Stojp (acceptable) No-Siop {acceptdbie) iMo-Siop (acceptable) | No-Siop {accepiable) | No-Siop (acceptable) No-Stop {acceptable) No-Stop {accepiable)
16 . . Both > 5XTDL? . : . : : : L .

17 Split Analysis HPD - _ . .
18 Difference » 2 TDL? No - acceptable - No - acceptable No - acceptable No - acgeptable No - acceptabie .
18 Both > MDA? No-Stop (acceptable) No-Siop (acceptable) No-Stop (acceptable) No-Biop (acceptable} No-Stop {acceptable) Mo-Stop {aceepiable) No-Stop (acceptable) No-Stop {acceptable) No-Stop (accepiable)
20 ; .. -|__Both = 5xTDL? i i ‘ B Yes (calc RPD) Yes {caic RPD) : -
21 EPA 8plit Analysis BT S a— 55% - 92.1% T - -
22 BDiiference > 2 TDL? No - acceptable No - accaptable No - acceptable Not applicable Not applicable No - acceptable. No - acceptab}e No - acceptable

'CVP-2006-00008

Rev. 0
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43 ACL = above deanup level
49 B = The analyle was detected at a value less than the contract required deteetion imit (CRDL), but greater than or egual to this IDL/MDL (as appropriate).
50 G = analyte found in method blank

811DL= y
52 MDA = aninimiim detectabl

Instrumarit detection imit .

Te activity

53 MDL = mathod detection fimit

54 N = spiked analyte recovery is cutside stated control limits

85 PGL = pracifcat quaniitation Imit

Q = qualifier
R = rejected

RPD = relative percent diffarence

TOL =targst detection limit
U= undetscted

47 Note: Thssisnihcance of the reportad RPD values is addressed within the Data Quailty Assessment for the Cieanup Varificatlon Package for this site.

‘Washington C!osure Hanfard CALCULATION SHEET
Originator M. J. Appel /\M “%/ Date 11/14/06 : Cale. No. 0100F-CA-V0273 Rev. No. 0
Project 100-F Area Field Remediation . Job No. 14655 Checked J. M. Capron £/537. . Date 11 06
Subject 118-F-S'Cleanup Verification 85% UCL Calculations Sheet No. 14 0of 15
Spili-Duplicate Analysis l
1 ACL Staging Pile Footprint: Non-radionurelides I .
2 Sampling - - ] Alumitum Antlmony Arsenic . -Barym _ . . . - Beryliium - Boren . ‘Cadmilm " Calclum Chromium Total Cobait . Copper ron__
3 Area SampleNumbef . | mokg | Q) POL | m G POL "} mykg 1O} POL | mokg |G] POL | mpke |G| FOL | majkg |G] PGL | wgky O] POl | mokg ]G] POL | mofkg 1 Q] PGL | mokg | @] POL | mgky | Q] FOL | makg | @] _POL
4 A3 J13541 4360 8.2 1.3 u 1.3 1.9 1.7 91,8 [C|. G0 0.24 |1 008 35 0,69 . 0.20 Ul 0.20 3870 [#] 4.7 74 - 0:37 5.4 . 040 11,5 .34 13300 10.0
5| Diiplicate of J13547 Ji3s42 - T 4850 | 8.2 1.2 1] 1.2 1.9 1.7 98.3 [+ 0.06 ] 025 0.00 3.6 . 068 020 -1 0.20 4280 C 4.6 6.5 0.37 8.5 . 040 ~ 129 034 . 13900 9.9
63 Splitof Jas4d J13843 8090 I M 62 0.6 IBN| ong3 21 0.8 . g2.5 - 0.50 024 B} 007 5.4 Bl 15 04 LN - 004 429 | 0.6 9.8 N[ D38 80 0.50 124 |G| D30 19000 [N| 24
7{_EFA Split of 113541 EPA-J1354] 83710 710 000 1B| 002 i5 0.07 02 0.05 083 | B[ 001 j 012 Bl 6.0 1.5 008 74 0.13 162 004 | 22200 26.6
7
a ple Analy . N :
9 DL - - 5 0.8 10 2 0.5 2. 0.2 100 i 2 1 5
1ol - o Both > PQL? Yes (continua) No-Stop [accepiable) Yes {continue) Yes {cantinue) Yes (continue) Yea {continie) | No-Step (acceptable) Yes feontime) Yes {continue} Yes (continus} Yes {continue) . Yes (continue)
M puplicate Analysis Botf = 5xTDL? Yes (calc APD) : No-Stop {acogplable) Yas (calc RPO} No-Stop Zaccsgfﬂbfe) No-Stop {acasptable) . Yes {cait HPD) Yes {calc RPD) No-Stop (accentablo} Yes (calc RPD} Yes {calc RPD)
i2 . | . RPD. . 10.8%. o R - TA%: - 9.6% 12.9% 10.7% 4.4%
13 Difierence » 2 TOL? " Not applicable No.- acceptable . No - acseplable Mgt 'elEEIi_gabIe ~ No- acceg\abTe No - acedptable No ~aceéptable Not applizable Not applicable Wi - docepiabla Not applicable ot appllcable
14| Both > PQL7 - Yes {sontinue) - Ne-Stop (agceptable) Yes {continue} Yes (continue) ¥es (continue) Ne-Stap (acceplable} Yes {conitnue) Yes (continug) Yes {oontnue) ] ¥es {continus} Yes {continue)
150 oot Analvst Hoth > 5X¥0LY - Yes {cale APD) -Yes (cale RPD) No-5top (acgeptabley | No-Stap {aecepiable) Yes (calc FPD) " Yog {calc APD} No-Stdp (accepable) Yes (calc GPD) Yo {calc RPD)
1|  SPUATAY “RPD i) : 0% : 9.5% _245% : . 5% . 5%
17| Differgnce = 2 TOL? Nat applicable - No - acceptable No - acceptable. Net applicabls Mo - agoeptable No - acceptable No - acceplable Not epplicable Not applicable Nao - acceptable ‘Not applicable Not apnllcable
.18 - Both'> PQL? Yas {tontinug) - No-Stop {acceptabla) o .. Yas (continue) Yes (contintig) . i No-Stop (acceptable) o Yes(continue) - | Yes{conti .. Yes (continue} Yes (ot }
19 Epa Spit of 13641 [ BOth S EXTOLY Yes (calc APD) - i ¥és lealo HPD) No-Stop (accaptable) - Yes (calc BFD} Ta-Gtop (aecepiabial | Yes {ealc RPDY Ves (oalc BPD)
20, ” APD T 715% : 11.1% R, T 33.9% 50.1%
21 Difference = 2 TOL? - ‘Not applicable Yes - assess fukifier _Mo - acceptable Not applicable No - accaptable No - acceptable Mot applicable No - accoptable Mot applicable Nat applicable
22 : - B R .
23
24 Split-Duplicate Analysis
25 ACL Steging Pile Foolprint Non-rawonuclldes . . . i .
26) . Sampling Lead Magnaai um Manganese Meroury " Mickel - Pat Selenium. SHicon Sllver S oditln | Vanadium Zine
27 “Area Sample Number mokg |Q| Pot POL inglkg 1O FOL mykg [Q] POL | mgkg [ POL maka | Q. POL mg/kg |G| POL mo/kg Q] POL mgky Q] POL mglkg | @ | PaL mgkg | Q] POL molkyg 10 lPQL
29[ Al ) 418541 4.6 0.89 - 3150 2.8 255 _0.08 901 U 001 L] Q.69 938 6.5 1.3 1] 1.3 873 4.5 0.20 u 0.20 106 B2 318 0,26 34,1 - 0.46
29| Duplicate of J13541 418542 56 . | . 088 3430, |. 2.7 261 0.08 02 [\ 0.02 8.9 - 0.68 996 64 1.3 Ul 13 782 8.4 0.20 u 0.20 126 22 az.2 0.24 38.7 0.45
30 Split of 113541 -J13543 7.8 o 0.15 3980 N 12.2 294 N 0,10 0,007 [UNT  0.067 9.9 . 076 1330 50.2 0.42 B 0.17 873 A 4.0 0.20 * JUN| . 0,20 162 10.1 4B.6 N 068 | 404 K]
81| EPA Spilt of J186541 -~ EPA-J13541 82 0,08 4810 | 4.2 808 G- 0.07 00610 | B 0.008 11.8 0.12 1430 5.3 072 B 218 ) 0.1D B 0.01 ars B 4.2 47.5 0.10 43.2 0.23
32 ' : i . J
33 Sample Analysis: . ]
3] DL ) 5 78 ) 5 0.2 i R 0 i 7 - 3 K 0.2 50 28 1
35 - Both = POLY Yés [coiitinue) . Yes (continue} Yas {continue) No-Stap {aceeptable) Yes (cantinug) _Yes {oanfinue} Ne-Ston {aceeptable) Yas { 3 No-Stop (acceptable) _Yes (continue) Yes (continus} Yes (contihue)
38 Duplicte Anatysls |- Both» BXTDL?_ . "] . No-Stop. (acoeptable) Yes (calt RPD) Yes (calc RPD) ) ‘Mo-Stop {acceptabile) | No-Stop {acceptable) Yes (eale HPD) . : No-Sitop {a ble) -:Yes {tale F!PD)_' Yes {colc RPD)
a7 ._RPD. . ) B5% 2.8% : : - : 16.0% i : . . 1.9% i 7.3%
a8 - " Differnce » 2 TDL‘? No - aceeptable Not agplicabls Not applicable No - acceptable No - acceptable Mo - acceptatita No - acceplable Not applicable No - acceptabla No - acceptable Not a_Eg“IIc_able Not applicable
29 Both > PQL? Yes (continue) Yes (continue) Yes (contiue) No-Slop (acceptable) ¥es (continue) YesJ—Lchmmtue | MNo-Stop (acoeptable) Yes {continte) No-Stop {acceptable) - Yes (continus) Yes (nontinoe) Yes (continua)
40, Solit Analysis Bolh > 5xTOL? No-Stop (acceptable) Yeg {cale APD} Yes (cale BPD} No-Stop (au. plable} No-Stop {acceplable) Yes (cale RPD) : No-Stap (acceptable) Yes {cale HPp) Yes (calc RPDO}
41  SPRAY RFD — ~oaEg 5% . ' : 0.00% : 424% 18.9%
48, Differencs > Z TOL? No - acceplable Not appifeable . Nat applizable No - acoeplably No - acceptable Na - acceptable Na - acceptahl Mot applicala N - accepiabl -Ma - acceptable hot applicable Not applicable
Both > PGLY Yet {continue) Yes (cohtinug) Yes (continue) No-Siop (acceptable) - ¥ea (sontinue} Yas {continue) Mo-Stop faccepiabie) No-Stop {acceptable) Yes {continue), Yes {continue) - Yes {confinua)
45 gpa Split of J136¢1 Both = 5xTDL? No-Slon (acceplﬂbfs) Yes (calc BPD) Yes {cale RPR) . " No-Btap {acceptable) No-Btap {acceplable) - Ng-Stop (acdeptable) -Yes {cdlc RPD) Yes {calc RPD)
45~ : -~ RPD 37.6% 18.1% i - X C . 40.2% 23.5% .
45 Diffarénce > 2 TDLT Nu acceptable Not applicabls Not ggpjlcabls ...No - acceptabla Ne - accaptable Na - accepiable No - accep No - acceptable Yas - as5ess further : Not applicable Not applicable

-CVP-2006-00008

Rev. 0

C-26



Washingtbn Closure Hanford CALCULATION SHEET
Originator M. J, APP9| mf\mi/ Date 11/14/06 Cale. No. 0100F-CA-V0273 Rev. No. 0
Project T00-F Area Field Remediation : Job No. 14655 Checked J. M. Capron §#/  bate” /%)
Subject 118-F-3 Cleanup Venficahon 95% UCL Calculations ' 7 ShestNo. 150i15
‘EPA-Split Analysm
1 ACL Staging Pile Foolprint Sample Resuits: Haducmuclldes : .
2t . sampling Cobalt-60 ~_ Ceslum-137 Europlum-152 Nickel-63 __Potassium-40 Radium-226 Radlum-22§ - _ Syrontium-99 Uranium-235
al Area sample Number. ° pCig |G| MDA | pCig (G MDA | .pCig |Q] MDA pCilg | Q] MDA | pCig |Q| MDA | pCilg (@] MDA | pcg [0 mDA | pCig | Q| MDA | pCilg | @1 MDA
4 A3 13541 0128 0.048 | 0.198 0.057 0410 ul odi0 | 83 | U 3.00 154 0410 | 0.700 | o077 1077 0.200 0.007 U 0.380 5.20 9] 5.29
5| Duplicate of J13541 J13642 02337 [ | G056 0218 0.044 0120 U - 6120 1.72 U] 280 26.9 0.420 0,913 | 0.084 1.40 0.180 -0.001 U _.0.330 . 5.20 U | 620
6y  Split of 113541 18543 0088 "~ 0.017 0.097 0.017 0.050 U: 0045 | 875 543 . . : } S ’ 0.011 u 0.142 - :
- 7} _EPA Split of J13541 EPA-J13541 0.146 NR 0,120 NR 0.050 | NR - 156 | NR 118 | 4 NR 078 NR 0669 | 1.70 0,074 J NR
8 - T ‘ ' -
2 Sample Analysis;
10 - TDL 0.05 0.1 o1 . 30 0.5 0.1 02 1.0 . L
11 ' - Both » MDAZ Yes {continue) Yes (continug) No-Stop (acceptable) " |~ Mo-Stop {acceptabls) Yee (continue) ._Yes {continug) “Yes (uontinue) No-S:op (acceptabie) No-Stop {acceptabie)
12 Duplicate Analysis Both > BXTDL? No-Stop (acceptable) | No-Stop {acceptable) : o . Yes (calc RPD)} Yes {calc RPD) No-Siop {acceptable) : : _
13 ) RPD - : 54.4% 28.4% L . . : ) : :
14} Difference s 2 TDL? Yes - $ further _No'- acceptable No - acceptable No - acceptabls Not applicable Nct applicabie Yes - assess further No - acceptable No - acceptable
15 ] _. Both > MDA? Yes (continue) Yes (continue) Mo-Stop (acceptablsy ‘No-Stop {acceptable) No-Stop (acceptable) | No-Stop (acceptable) Na-Stop (acceptable) No-Stop {acceptable) No-Stop {acceptable)
;I? Split Analysis Both ; SETDL? ] Nu—S!up (accepiable) No-Stop {acceptable) - : . ] ‘
18 ] | Tiffference > 5707 No - acceptable No - acceptable No - acceptable NG - acceptabls T N Nao - agcaptable . i
19 Both » MDA? No-Stop (acceptable) No-Stop {(acceptable) No-Stop (ageeptable) No-Stop (acceptable} | No-Stop (acceptable) No-Stop (acceptable) No-3top {acceptable) No-8tap {(acceptable) No-Stop (acceptable)
20 Both = 5XTDL? L Yes {calc RPD) Yes (calc RPD) - : :
59 EF"A Spiit Anatysls BPD - 3% 571% - : A
22 Differance » 2 TDL? No - aoceplable No - acceptable No - acceptable Not applicable Not applicable No - acceptable No - accaptable Yes - further

23 Note: The sngnﬂicance of ihe reported RPD values is addressed within the Data Quality Assessment for the Gleanup Verlfication Package for this site..

24 ACL = above cleanup level

25 J = estimated

26 MDA = minimurm detectable activity

27 NR = not reported

" . 28 PQL = practica quantitation limit

Q = quallffer
AP = relative pergent difference
TDL. = farget detection Hmit
U = undetected ’
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