


CVP-2014-00003
Rev. 0

EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the
600-331 waste site. The 600-331 waste site is located in the 100-1U-6 Operable Unit in
the 600 Area of the Hanford Site in southeastern Washington State.

The 600-331 waste site was the previous location of a lime sulfur barrel that had
deteriorated and cc 1ipsed, sp ng the contents on the ground. The lime sulfur was
used to treat fruit trees for powdery mildew. The site was initially remediated in 1997
(Waste Information Data System site UPR-600-19); however, subsequent sample data
indicated that high levels of arsenic and lead remained in the soil at this waste site. In
2009, a new site (600-331) was administratively established to address residual arsenic
and lead concentrations in the soil (WCH 2009). Arsenic and lead associated with the
use of pesticides previous tot : Manhattan Project are excluded as contaminants of
concern (COCs) and will be discussed as part of the 100-OL-1 Operable Unit in a future
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
document as agree to by the Tri-Party Agreement Project Managers in Tri-Party
Agreement Change Notice © 'A-CN-401 (DOE-RL 2010) and in a site-specific
agreement with the lead regulatory agency (EPA 2014a). In 2013, confirmatory
samples (WCH 2013b) were taken at the surface and showed arsenic and lead results
in much higher concentrations than previous orchard related sites. Therefore, the
600-331 waste site was subsequently recommended for remove, treat, and dispose

(WCH 2013a) to lessen the residual arsenic and lead levels.

Remedial action at the 600-331 waste site was performed over an area of 39 m?

(420 ft?) on April 2, 2014. The maximum excavation depth was approximately 1.0 m
(3.3 ft). All stained and affecte soil devoid of vegetation was directly loaded from the
excavation into containers for disposal at the Environmental Restoration Disposal
Facility. The approximate volume of material removed from the 600-331 waste site was

16 bank cubic meters (21 bank cubic yards). No anomalous materials were
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encountered during the excavation. There were no overburden piles or waste staging

pile areas associated with the 600-331 waste site.

Cleanup verification sampling was performed on June 3, 2014. The results indicated

that with the exception of arsenic and lead, the

aste removal action achieved

compliance with the remedial action objectives (RAOs) and cleanup levels (CULs) for

the 600-331 waste site. A summary of the cleanup evaluation for the soil results against

the applicable criteria is presented in Table ES-1. The results of the verification

sampling are used to make reclassification decisions for the 600-331 waste site in

accordance with the TPA-MP-14 procedure in the Tri-Party Agreement Handbook
Management Procedures (DOE-RL 2011).

Table ES-1. Summary of Cleanup Verification Results for the
600-331 Waste Site. (2 Pages)

I Remedial
Regulatory Action
Requirement Cleanup Levels Results Objectives
Attained?
_ Attain a dose rate of dionuclides were not COCs
glrg_ct Ex;la_gsure - <15 mrem/yr above the 600-331 waste site. NA
adionucliaes background over 1,000 years.
Attain individual COC direct ‘h the exception of arsenic
Direct Exposure — exposure CULs. 1lead?, all individual COC Y
X - . es
Nonradionuclides 1centrations are below the
act exposure criteria.
Attain a hazard quotient of <1 h the exception of arsenic
for all individual 1lead ?, the hazard quotients
noncarcinogens. individual nonradionuclide
COCs are <1. One non-COC,
‘er was detected at a
centration above
Risk Reguirement background. The HQ fors ‘er
sk Requirernents — is 7.13 x 10”* which is <1. Yes

Nonradionuclides

Attain a cumulative hazard
quotient of <1 for
noncarcinogens.

Zxcluding arsenic and lead ?, all
COCs have a cumulative
hazard quotient of <1. Silver,
‘he only non-COC detected
above backgrounc as a
cumulative HQ of 7.13 x 10™
which is <1.
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Table ES-1. Summary of Cleanup Verification Results for the
6 -331 Waste Site. (2 Pages)

Remedial
Regulatory Action
Requirement Cleanup Levels Results Objectives
Attained?
Attain an excess cancer risk of | Excluding arsenic, excess
<1x10%for lividual cancer risk values for individual
carcinogens. nonradionuclide COCs are
<1x S
Attain a cumulative excess Excluding arsenic ?, there were
cancer risk of <1 x 107 for not any COCs with a
carcinogens. carcinogenic CUL. Therefore,
the total excess cancer risk for
all sampling areas is <1 x 10°.
Attain single COC groundwater
and surface water CULs.
Attain Natior  >rimary
Drinking Wa:  Regulations:
4 mrem/yr (t  /gamma) dose
standardtot et
receptor/organ °.
\C/-)Vrounclijwater/ Surface — Radionuclides were not COCs NA
R a‘;gr rol'tectuon ~ | Meet drinking water standards |for the 600-331 waste site.
adionuclides for alphaem rs: the more
string‘ent of 15 pCi/L MCL or
25" of the derived
concentration guide for
DOE Order 5400.5 °.
Meet total ur  um standard of
21.2 pCilL °.
Attain individual With the exception of arsenic
Groundwater/Surface nonradionu groundwater |and lead®, all nonradionuclide
Water Protection — and surface water cleanup COCs were quantified at Yes
Nonradionuclides requirements. concentrations less than soil
CULs deemed protective of
groundwater and surface water.

? Arsenic anc ad associated with1  use of pesticides previous to the Manhattan Project are excluded
as contaminants of concern for the 600-331 waste site as agreed to by the Tri-Party Agreement Project
Managers i Tri-Party Agreement Change Notice TPA-CN-401 (DOE-RL 2010) and in a site-specific
agreement with the lead regulatory agency (EPA 2014b).

® “National Primary Drinking Water julations” (40 Code of Federal Regulations 141).

¢ Radiation Protection of the Public 4 Environment (DOE Order 5400.5).

9 Based on the isot ic distribution of uranium in the 100 Area, the 30 ug/L MCL corresponds to
21.2 pCi/L. Conc tration-to-activ  calculations are documented in Calcufation of Total Uranium
Activity Corresponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter
in Groundwater (BHI 2001).

COC = contaminant concern

CUL = cleanup level

MCL = maximum contaminant level i inking water standard)

NA = not applicable
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The current site conditions achieve the RAOs a  the correspo 1ling CULs established
in the Remedial Design Report/Remedial Action Work Plan for the 100 Areas

(100 Area RDR/RAWP) (DOE-RL 2009b) and ti Record of Decision, Hanford
Superfund Site, 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-/U-6 Operable
Units, Hanford Site, Benton County, Washingto (Final Action ROD) (EPA 2014a).
These results show that (with the exception of lead and arsenic) residual soil
concentrations support future land uses that ca be represented (or bounded) by a
rural-residential scenario. The results also demonstrate that residual contaminant
concentrations support unrestricted future use « shz >w zone soil (i.e., surface to 4.6 m
[15 ft]), and contaminant levels remaining in the soil are protective of groundwater and
surface water. Contamination above direct exposure levels were encountered for
arsenic and lead. However, arsenic and lead associated with the use of pesticides
previous to the Manhattan Project are excluded as COCs for the 600-331 waste site as
agreed to by the Tri-Party Agreement Project Managers in Tri-Party Agreement Change
Notice TPA-CN-401 (DOE-RL 2010) and in a site-specific agreement with the lead
regulatory agency (EPA 2014b).

The site meets cleanup standards and has been reclassified as Final Closed Out in
accordance with the Hanford Federal Facility A 2ement and Consent Order
(Ecology et al. 1989) and the Waste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 2011). A copy of e stand-alone waste site

reclassification form is included as part of the Executive Summary of this document.
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WASTE SITE RECLAS! °‘ICATION FORM

Operable Unit: 100-1U-6 Control No.: 2013-114
Waste Site Code(s)/Subsite Code(s): 600-331

Basis for reclassification:

Cleanup verification sampling results were evaluated in compar n to the CULs. In accordance with this evaluation, the
verification sampling resuits support a reclassification of the 600-331 waste site to Final Closed Out. The current site
conditions achieve the RAOs and CULs established by the Final Action ROD (EPA 2014) and the 100 Area RDR/RAWP
(DOE-RL 2009b). With the exception of arsenic and lead conce ations, the results of verification sampling do not
preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone
soils (i.e., surface to 4.6 m [15 ft] deep). As agreed by the Tri-F ies in Tri-Party Agreement Change Notice
TPA-CN-401, U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2010), lead and
arsenic contamination that resulted from pesticide use priortoi  Manhattan Project are excluded as contaminants of
concern and will be discussed as part of the 100-OL-1 Operabl  nit in a future CERCLA document. The analytical
results and rationale presented in the attached cleanup verifica package also demonstrate that residual contaminant
concentrations (with the exception of arsenic and lead) meet di exposure cleanup criteria and are protective of
groundwater and surface water. Contamination was encountered above direct exposure levels for arsenic and lead. The
basis for reclassification is described in detail in the Cleanup Ve cation Package for the 600-331, Lime Sulfur Barrel
Site.

Regulator comments:

Naste Site Controls:

Engineered [J Yes X No Institutional Controls: 1 Yes X No 0O&M ] Yes X No
Controls: Requirements:

f any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Jecision, TSD Closure Letter, or other relevant documents:

N
J. P. Neath /——‘P l/ } (“OjAL—— 4/3/7///5
DOE Federal Project Director (printed) ‘ ‘Sngature " Ddte
NA i YA
Ecology Project Manager (printed) | Signatyr Date ,
C. J. Guzzetti . L//27//S/
EPA Project Manager (printed) (Sj(\;na/ure/ 'l Date/
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1.0 INTRODUCTION

This cleanup verification pack e (CVP) documents that the 600-331, Lime Sulfur
Barrel waste site was remediz d in accordance with the Record of Decision, Hanford
Superfund Site, 100-FR-1, 100-FR-2, 100-FR-3, 100-/1U-2, and 100-/U-6 Operable
Units, Hanford Site, Benton C  ty, Washington (Final Action ROD) (EPA 2014a).
Remedial action objectives (R 3) and associated cleanup levels (CULSs) for this site
are documented in the Final A n ROD (EPA 20 4a) and the Remedial Design
Report/Remedial Action Work Plan for the 100 Areas (100 Area RDR/RAWP),
DOE/RL-97-17, Rev. 6, U.S. | partment of Energy, Richland Operations Office,
Richland, Washington (DOE-I 2009b).

The remedy specified inthe F | Area ROD (EPA 2014a) and conducted for the
600-331 waste site included e avating the site to the extent required to meet specified
soil CULs and disposing of co iminated excavation materials at the Environmental
Restoration Disposal Facility (  !DF) in the 200 Area of the Hanford Site. Excavation
was driven by RAOQOs for direct exposure, protection of groundwater, and protection of
the surface water.

Per the Work Instruction for V  fication Sampling of the 600-331, Lime Sulfur Barrel
Site (WCH 2014b), cleanup v¢ ication sampling was performed on June 3, 2014, to
determine if the 600-331 waste site met remedial action objectives (RAOs) and cleanup
levels (CULs) established by the Final Action ROD (EPA 2014a) and the 100 Area
RDR/RAWP (DOE-RL 2009b). The results indicated that (with the exception of arsenic
and lead) the waste removal a on achieved compliance with the RAOs and CULs for
the 600-331 waste site.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

21 SITE DESCRIPTION

The site is located in the 600 Area in the 100-1U-6 Operable Unit, 402 m (1,320 ft) west
of Route 2 North and approximately 183 m (600 ft) south of mile marker 3 as seen in
Figure 1. The lime sulfur barrel was located about 0.91 m (3 ft) off the access road at
the old Herriford (Buckholdt Ranch) home site, approximately located in front of the
house foundation and southea of the well house foundation. The Washington State
Plane coordinates for the site i : N 142072.1, E 582488.3.
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2.2 HISTORY

The 600-331 waste site is the previous location of a lime sulfur barrel that had
deteriorated and collapsed, s| ing the contents onto the ground (Figure 2) causing loss
of vegetation in that area (Fig 2 3). The lime sulfur was used to treat fruit trees for
powdery mildew. The site, fo erly WIDS site UPR-600-19, was cleaned up and the
site was reclassified as reject in 1997. In 2009, a new site (600-331) was
administratively established to address residual lead and arsenic concentrations in soil
(WCH 2009). Arsenic and lea associated with the use of pesticides previous to the
Manhattan Project are excluded as contaminants of concern (COCs) and will be
discussed as part of the 100-C -1 Operable Unit in a future Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 document as agreed
to by the Tri-Party Agreement 'roject Managers in Tri-Party Agreement Change Notice
TPA-CN-401 (DOE-RL 2010) and in a site-specific agreement with the lead regulatory
agency (EPA 2014a). In 2013, confirmatory samples (WCH 2013b) were taken at the
surface and showed arsenic and lead results in much higher concentrations than
previous orchard related sites. = erefore, the 600-331 waste site was subsequently
recommended for remove, treat, and dispose (WCH 2013a) to lessen the residual
arsenic and lead levels.

3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action at the 600-331 waste site was performed over an area of 39 m?

(420 ft?) on April 2, 2014. The maximum excavation depth was approximately 1.0 m
(3.3 ft). All stained and affected soil devoid of vegetation was directly loaded from the
excavation into containers for « ;posal at ERDF. The approximate volume of material
removed from e 600-331 waste site was 16 bank cubic meters (21 bank cubic yards).
No anomalous materials were encountered during the excavation. There were no
overburden piles or waste staging pile areas associated with the 600-331 waste site.

A post-remediation photograp is provided in Figure 4 and a boundary survey is
provided in Figure 5.
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4.2.1 Verification Sampling Design

The number of discrete samples was determinc  ased on the size of the remediated
area of the waste site as described in the Work  truction for Verification Sampling of
the 600-331, Lime Sulfur Barrel Waste Site (W' 2014b) and is outlined in Table 2.

Table 2. 600-331 Sai >le Summary.

? The coordinates provided are the approximate ce

® The expanded list of ICP metals included antimo
cadmium, chromium (total), cobalt, copper, lead,
selenium, silver, vanadium, and zinc.

¢ One duplicate soil sample was collected from the

at the project analytical lead’s discretion.

HEIS= Hanford Environmental Information System
ICP = inductively coupled plasma
NA = not applicable

The 600-331 excavation was divided into four
composite soil sample and a duplicate were ¢
by combining single focused samples taken fr
(O to 6in.) bgs. An aliquot of soil collected froi
composite samples (main and duplicate) for a

HEIS Washin: n State Plane
Sample Sample Coordinates Sample
Location Number Northing Easting Analysis
COMP-1 J1TRP3 142073.3° 582488.5°
Duplicate ° J1TRP4 142073.3° 582488.5° ICP metals®
Equipment blank J1TRPS NA NA

rof 2 waste site.
arsenic, barium, beryllium, boron,
nganese, molybdenum, nickel,

J-331 waste site at a location selected

idrants as shown in Figure 6. One
sted from the entire 600-331 waste site
each quadrantat 010 0.15m

ach quadrant was combined into the
sis.

The Hanford Environmental Information System (HEIS) numbers for each sample are

also provided in Table 2. All sampling was pet
Environmental Monitoring & Management, to fi
Remedial Action Sampling and Analysis Plan (
related to verification sampling can be found in
(WCH 2014a).

med in accordance with ENV-1,

| the requirements of the 700 Area
)JE-RL 2009a). Additional information
2 field sampling logbook

The decision rule for demonstrating compliance with the cleanup criteria requires

comparison of the true population mean, as es
mean, with the CUL. In this case, one compos
Therefore, the maximum result for each COC
CUL. The Washington State Department of E:

1ated by the 95% UCL on the sample
and one duplicate sample was taken.
be compared against the associated
gy (Ecology) publication Guidance on

Sampling and Data Analysis Methods (Ecology 1995) recommends that systematic

sampling with sample locations distributed ove
This sampling approach is referred to by Ecolc
was performed in accordance with ENV-1, En
fulfill the requirements of the 100 Area Remed.
(100 Area SAP) (DOE-RL 2009).

e entire study area be used.

as “area-wide sampling”. All sampling
nmental Monitoring & Management, to
Action Sampling and Analysis Plan



CVP-2014-00003
Rev. 0

Figure 6. Verification Sample Design for the
60 331 Waste Site Excavation.

N 142073.5
E 582485.4

N 142076.8

E 582488.7 I

2

N 142073.3
E 582488.5

N 142069.6
E 582488.4

N 142073.2
E 582491.5

Field quality control samples ¢ 1sisted of one equipment blank sample and one field
duplicate. All samples were s mitted for full protocol laboratory analysis.
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5.0 SAMPLING F :SULTS

This section presents the evaluation of the 600- 31 waste site cleanup verification data
for comparison with the data quality criteria and ULs. The verification samples were
submitted to offsite laboratories for analysis usi approve U.S. Environmental
Protection Agency (EPA) analytical methods as required per the 100 Area SAP
(DOE-RL 2009).

5.1 VERIFICATION SAMPLE RESULTS

The laboratory-reported verification data result: Hr all constituents are stored in e
Environmental Restoration project-specific dat: 1se prior to archival in the Hanford
Environmental Information System and are pre nted as Attachment 1 of the
600-331 RPD/HQ (Appendix A).

The 600-331 waste site consisted of one decis  unit (the excavation footprint) for
verification sampling. The verification data fror he excavation footprint were evaluated
by comparing the maximum focused sample re Its to the 100 Area CULs. These
calculations are provided in Appendix A. If no detections for a given COC were
reported in the data set, then no comparisons 1 CULs were performed for that COC.

Contaminants of concern for the 100-1U-2/6 and 100-F Areas were selected in the Final

Action ROD (EPA 2014a). In the event that co iminants are discovered during

remediation for which CULs were not establish  in the ROD, the information will be

presented to the U.S. Department of Energy a1 EPA project managers for

determination of a path forward. Contamination above human health levels were
encountered for arsenic and lead. However, arsenic and lead associated with the use

" of pesticides previous to the Manhattan Project are excluded as COCs for the

600-331 waste site as agreed to by the Tri-Par Agreement Project Managers in

Tri-Party Agreement Change Notice TPA-CN-«  (DOE-RL 2010) and in a site-specific

agreement with the lead regulatory agency (EPA 2014b).

5.2 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) was perform  to compare the verification sampling
approach (WCH 2014b), the field logbook (WC 2014a), and resulting analytical data
with the sampling and data quality requirements spe« ied by the project objectives and
performance specifications.

The DQA for the 600-331 waste site establishe hat the data are of the right type,
quality, and quantity to support site verification cisions within specified error
tolerances. The evaluation verified that the sa  le design was sufficient for the
purpose of clean site verification. The cleanug rification sample analytical data are
stored in the WCH project-specific database fo ata evaluation prior to archival in HEIS
and are summarized in Appendix A. The detailed DQA is presented in Appendix B.

10
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6.0 CLEANUP VERIFICATION DATA EVALUATION

This section demonstrates th:
achieve the applici le CULs
100-F/IU Area as established
the 100 Area RDR/RAWP (D(

6.1

Table 3 compares the cleanu
excavation to the applicable s
and protection of surface water.
quantified below protection of
lead, all COCs were quani e

.ontaminant concentrations at the 600-331 waste site
seloped to support unrestricted land use at the
the Final Action ROD (EPA 2014a) and documented in

-RL 2009b).

NC IRADIONUCLIDE EVALUATION OF RISK STANDARDS

arification sample values for the 600-331 waste site
CULs for direct exposure, protection of groundwater,
With the exception of arsenic and lead, all COCs were
iman health CULs. With the exception of arsenic and
relow groundwater and surface water soil CULs.

Table 3. Comparison of Maximum Contaminant Concentrations to
Action Levels for the 600-331 Waste Site Verification Soil Samples.

a
Maxi CIeanuP Levels (mg/kg) Does the | May the Site be
ammuLn Soil Cleanup | Soil Cleanup Result Reclassified
coC Result Direct Level for Level for Exceed as Final
(mg/kg) Exposure | Groundwater Surface CULs? Closed Out?
Protection Water
Arsenic 123 20 - -- Yes Yes ©
Lead 354 2 - - Yes Yes ©
Mercury 0.0107 (<BG) 24 -- - No --
# CULs obtained from the Final Actio D (EPA 2014a).

® Maximum result of all subsites as d
Direct Contact Hazard Quotient anc
¢ Per email concurrence (EPA 2014b
Manhattan Project are excluded as
Managers in Tri-Party Agreement C
- = not applicable
G = background
CUL = cleanup level

oed in the 600-331 Waste Site Relative Percent Difference (RPD) and
cinogenic Risk Calculations (Appendix B).

:ad and arsenic associated with the use of pesticides previous to the
aminants of concern as agreed to by the Tri-Party Agreement Project
je Notice TPA-CN-401 (DOE-RL 2010).

cocC = contaminant of concern
RDR/RAWP= Remedial Design Report/Remedial Action Work Plan
WAC = Washington Administrative Code

6.1.1 Attainment of Nonrad
Risk Standards

nuclide Noncarcinogenic and Carcinogenic

Assessment of the risk require
calculation of the hazard quot
include an individual hazard q
less than 1.0, anin vidual co
cumulative excess carcinoger
excess carcinogenic risk calct
conservatively performed for t

2nts for the 600-331 waste site was determined by

t and excess carcinogenic risk. The requirements
ient of less than 1.0, a cumulative hazard quotient of
minant carcinogenic risk of less than 1 x 10, and a
risk of less than 1 x 10°. The hazard quotient and
ions (Appendix B) for protection of human health were
600-331 waste site using the highest of the focused

11
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sample analyses from all decision units. Risk values were not calculated for
constituents that were not detected or were de-  2d at concentrations below

Hanford Site or Washington State background les. Arsenic and lead were exclu :d
from evaluation based upon the orchard lands z3ement and regulator concurrence.
All other COCs were not detected or were dete 1 below background values.
Therefore, all individual COC hazard quotients less than 1.0. The cumulative
hazard quotient is less than 1.0. There were no COCs associated with carcinogenic
CULs; therefore, the individual and cumulative  cess cancer risk criteria of 1 x 10 and
1 x 107, respectively, are met. One non-COC, er was detecte at a concentration
above background. The HQ for silveris 7.13x ' which is less than 1. The
cumulative HQ for silver was also 7.13 x 10w is less than 1. Silver does not have
a carcinogenic CUL, therefore the requirement < x 10 and a cumulative excess
carcinogenic risk of less than 1 x 10 are met.

7.0 STATEMENT OF PROTECTIVENESS

The 600-331 waste site has been evaluated in ordance with the Final Action ROD
(EPA 2014a) and the 100 Area RDR/RAWP (D  RL 2009b). Verification sampling
was performed and the analytical results indicate that (with the exception of arsenic and
lead) the residual concentrations of COCs met 2 CULs and associated RAOs for
protection of human health, groundwater prote >n, ands face water protection.
Contamination above human health levels were encountered for arsenic and lead.
However, arsenic and lead associated with the e of pesticides previous to the
Manhattan Project are excluded as COCs for the 600-331 waste site as agreed to by
the Tri-Party Agreement Project Managers in T  2arty Agreement Change Notice
TPA-CN-401 (DOE-RL 2010) and in a site-spe  c agreement with the lead regulatory
agency (EPA 2014b). In accordance with this  1iluation, the verification sampling
results support a reclassification of the 600-33° aste site to Final Closed Out.

8.0 REFERE CES
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Comprehensive Environmental Response, Coi  ensation, and Liability Act of 1980,
42 U.S.C. 9601, et seq.
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APPENDIX A

CALCULATIONS

The calculations in this appen : are kept in the active Washington Closure Hanford
project files and are available on request. When the project is completed, the files
will be stored in a U.S. Department of Energy, Richland Operations Office, repository.
These calculations have beer -epared in accordance with ENG-1, Engineering
Services, ENG-1-4.5, “Projeci alculations,” Washington Closure Hanford,

Richland, Washington. The fc wing calculations are provided in this appendix:

300-331 Waste Site Relative  rcent Difference (RPD) and Direct Contact Hazard
Quotient and Carcinog ic Risk Calculations, 0600X-CA-V0182, Rev. 1,

Washington Closure H ford, Richland, Washington...............cccccccoeeviiiiie. A-3
L 3( AIMER FOR CALCULATIONS

The calculations rovided intt  appendix have been generated to document
compliance w 1 establic 1ed cleanup levels. These calculations should be used in
conjunction with other relevan' ocuments.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 600 Area Closure Operations Joh No. 14655
Area: 600 Are~
Discipline: Environmental *Calculation No:  0600X-CA-V0182

600-331 Waste Site Verifical elative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Subject: Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2010

The attached calculations have been generated to document compliance with established cleanup levels. These calculations
should be used in co ction with other relevant documents in the administrative record.

Committed Calculation [] Preliminary [] Superseded [] Voided [

Cover =1

Summary =6 . . - .
/
0 Attachment = 1 J. D. Skoglie |. B. Berezovskiy | J. M. Capron S. G. Wilkkinson | Signed 8/6/14

Total = 8
Cover =1

1 Summary = 6 \  D.Skoglie Berezovskiy NA . G. Wilkindfin (Z/&/(4
Attachment = " - .
E R RNV W 142 SV o 1]
N) v

SUMMARY OF REVISION

Revision based on new cleanup levels from the 100-FR-1, 100-FR-2, 100-FR-3, 100-iU-2, and 100-1U-6
Final Action Record of Decision.

WC H-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanfdrd CALCULATION SHEET
Originator: | J. D. Skoglie Y\ Date: | 12/4 4 Calc. No.: | 0600X-CA-V0182 | Rev.: 1
Project: | 600 Area Closute Operations Job No: 14655 Checked: | I B. Berezovskif Afl/Date: [ 12/4/2014

600-331 Waste Site Verification Relative Percent Difference (RPD) and Direct Contact Hazard

Quotient and Carcinogenic Risk Calculations Sheet No. 1 of 6

Subject:

PURPOSE:

Provide documentation to support the calculation of 2 direct contact hazard quotient (HQ) and excess
carcinogenic risk calculations for the 600-331 waste site. In accor nce with the cleanup levels (CUL)
in the Final Action Record of Decision (ROD) for+  100-F/IU Area (EPA 2014), the following criteria
must be met:

1) An HQ of <1.0 for all individual noncarcinogens
2) A cumulative HQ of <1.0 for noncarcinogens
3) An excess cancer risk of <1 x 107 for individual carcinogens

4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

Also, calculate the relative percent difference (RPI for primary-duplicate sample pairs from the
600-331 verification sampling, as necessary.

GIVEN/REFERENCES:

1) DOE-RL, 2009, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

2) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, EPA 540/R-94/013. U.S. Enviro:  ental Protection Agency, Washington, D.C.

3) EPA, 2014, Record of Decision, Hanford 100 Area Superfund Site, 100-FR-1, 100-FR-2, 100-FR-3,
100-1U-2, and 100-1U-6 Operable Units, September 2014, U. S. Environmental Protection Agency,
Region 10, Seattle, Washington.

4) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 2007.

5) WCH, 2014, Remaining Sites Verification Package for the 600-331, Lime Barrel Sulfur Site,
Attachment to Waste Site Reclassification Form 2013-114, Washington Closure Hanford, Richland,
Washington.

SO LUTION:

Values of the cleanup levels in Table 5 of the Final Action ROD for the 100-F/TU Area (EPA 2014)

were used for the 600-331 contaminants of concern (COCs). For the non-COCs the formula and

reference dose (RfD) from WAC 173-340 were use

1) Generate an HQ for each noncarcinogenic cons .ent detected above background or required
detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 (EPA 2014).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
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Washington Closure Hanfoyd CALCULATION SHEET
Originator; | J. D. Skoglie Date: | 12/4/2014 Calc. No.: | 0600X-CA-V0182.1 Rev.: 1
Project: | 600 Area Closurk Operati Job No: 14655 Checked: | L B. Berezovskiy( AM/Date: | 12/4/2014
Subject: 600@:31 Waste Sit_e Verifl m Relative_Percent Difference (RPD) and Direct Contact Hazard Sheet No. 2 of 6
Quotient and Carcinogeni ik Calculations

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
required detection limit/practical quantitation limit and compare it to the excess cancer risk of
<1 x 10 (EPA 2014).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,

5) Use data from WCH (2014) to perform the RPD calculations for primary-duplicate sample pairs, as
required.

METHODOLOGY:

The 600-331 waste site excavation is comprised of one composite and one duplicate verification sample.
The direct contact hazard quotient and carcinogenic risk calculations for the 600-331 waste site were
conservatively calculated for 1 »ntire waste site using the greatest of the maximum verification soil
sample results from Attachment 1. Because this site is located in a former orchard area, lead and arsenic
concentrations are discussed in the context of an orchard area in the RSVP. Lead and arsenic
concentrations are presented here, but no further calculations are performed. Lead was detected above
background; however, lead does not have a reference dose for calculation of a hazard quotient because
toxic effects of lead are correl  d with blood-lead levels rather than exposure levels or daily intake. All
other site nonradionuclide COCs were not detected or were quantified below background levels. Non-
COCs were calculated but are for information purposes only. An example of the HQ and risk
calculations is presented below:

1) There were no detected constituents with a noncarcinogenic CUL. However, one non-COC, silver
was detected at a concentration above background. The HQ for silver was calculated in Table 1
using the following formula and reference dose (RfD) from the WAC 173-340: HQ =
(Concentration) x (Dialy I ke Factor) / (RfD). Where the Daily Intake Factor is 1.25 E-05 and the
concentration and RfD are presented in Table 1. The HQ for silver and the total cumulative HQ is
7.13 E-04 which is less tt 1. Therefore, the requirement of <1.0 has been met and the criterion
(<1.0) for cumulative HQ is also met.

2) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic CUL value,
and then multiplied by 1.0 x 10, There were no detected constituents with a carcinogenic CUL,
therefore, the criterion for excess cancer risk is met. Consequently, the criterion for cumulative
excess cancer risk (1.0 x 10°) for carcinogens is also met.

3) The RPD is calculated whe >oth the primary value and the duplicate value for a given analyte are
above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a
laboratory detection limit-  -determined for each analytical method and is listed for certain analytes
in Table 1I-1 of the SAP (DOE-RL 2009). Other analytes will have their own pre-determined
constituents and will have their own TDLs based on the laboratory and method used. Where direct
evaluation of the attached sample data showed that a given analyte was not detected in the primary
and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
calculations use the following formula:

RPD = [ [M-DJ/((M+D)/2)]*100
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Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie Date: | 12/4 4 Calc. No.: | 0600X-CA-V0182, | Rev.: 1
Project: | 600 Area Closure Operations Job No: 14655 Checked: | I B. Berezovskiy {J// Date: | 12/4/2014

600-331 Waste Site Verification Relative Percent Difference (RPD) and Direct Contact Hazard
Quotient and Carcinogenic Risk Calculations

Subject: Sheet No. 3 of 6

where, M = main sample value D = duplicate sample value

When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
the TDL in one or both samples, an additional para1 er is evaluated. In this case, if the difference
between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
regarding the usability of the data is performed. This assessment is provided in the data quality
assessment section of the RSVP.

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30%
indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If
the RPD is greater than 30% (or 35% for regulatory  lit data), further investigation regarding the
usability of the data is performed. No split samples re collected for cleanup verification of the subject
site. Additional discussion is provided in the data quality assessment section of the applicable RSVP
(WCH 2014), as necessary.

RESULTS:

1) List individual noncarcinogens and corresponding HQs >1.0: None

2) List the cumulative noncarcinogenic HQ >1.0: None

3) List individual carcinogens and corresponding excess cancerri  >1 x 10 None
4) List the cumulative excess cancer risk for carcinogens >1 x 10™: None

Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
Table 2 shows the results of the RPD calculations for the 600-3: waste site. The evaluation of the

QA/QC duplicate RPD calculations is performed w: in the data quality assessment section of the
RSVP.
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Originator: | J. D. Skoglie \}v Date: | 12/4 3 Calc. No.: | 0600X-CA-V0182 ] Rev. i
Praject: | 600 Area Closure Operations Job No: 5 Checked: | I B. Berezovskiy( 7 Date: | 12/4/2014
Subject: 600-331 Waste Site Verif_'lcat?on Relative_Percent Difference (RPD) and Direct Contact Hazard Sheet No. 5 of 6
" | Quotient and Carcinogenic Risk Calculations )

Table 2. Relative Percent Difference Calct

600-331 Duplicate Analysis

ions for the 600-331 Waste Site (2 Pages).

Sampling HEIS Sample Aluminum Arsenic Barium Beryllium
Area Number| Date |mg/kg|Q| PQL | mg/kg | Q PQL |[mg/kg |Q ) PQL | mg/kg (Q| PQL
Comp-1 JITRP3 | 6/3/14 9340 6.71 123 JN | 0.493 95.9 0.099 [ 1.00 0.0986
Duplicate of JITRP3 | JITRP4 | 6/3/14 8800 5.96 95.7 JN [ 0.438 90.4 0.088 | 0.994 0.0876
Analysis:
TDL 5 10 2 0.2
Both > PQL? Yes (continue) Yes {continue) Yes (continue) Yes {continue)
Duplicate Analysis Both >5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No-Stop
P Y RPD 6.0% 25.0% 5.9%
Difference > 2 TDL? | Not applicable Not: icable Not applicable No - acceptable
600-331 Duplicate Analysis
Sampling HEIS Sample Boron Calcium Chromium Cobalt
Area Number Date mg/kg |Q | PQL | mg/kg | Q PQL |mg/kg [Q{ PQL | mg/kg|{Q| PQL
Comp-1 JITRP3 | 6/3/14 2.43 |B|[0.986| 4390 7.89 14.3 0.148 | 8.91 |D| 0.740
Duplicate of JITRP3 | JITRP4 { 6/3/14 2.05 {B|0.876| 4260 7.01 13.4 0.131| 9.31 |D| 0.657
Analysis:
TDL 2 100 1 2
Both > PQL? Yes (continue) Yes (continue) Yes {continue) Yes {continue)
Duplicate Analysis Both >5xTDL? No-Stop Yes (calc RPD) Yes (calc RPD) No-Stop
P y RFD 3.0% 6.5%

Difference > 2 TDL?

No - acceptable

Not applicable

Not applicable

No - acceptable

600-331 Duplicate Analysis

Sampling HEIS Sample Copper Iron Lead Magnesium

Area Number| Date [mg/kg|[Q[ PQL | mg/kg T @ PQL |[mg/kg|(Q | PQL {mg/kg |(Q| PQL

Comp-1 JITRP3 | 6/3/14 17.4 0.296 | 26200 7.89 354 | D| 1.63 | 4950 8.38

Duplicate of JITRP3 | JITRP4 | 6/3/14 18.0 0.263 F] M 7.01 256 | D| 1.45 | 5010 7.45
Analysis:

TDL 1 5 5 75
Both > PQL? Yes (continue) Yes (continue) Yes {continue) Yes (continue)
Duplicate Analysis Both >5xTDL? Yes {calc RPD) Yes (calc RPD) Yes {calc RPD) Yes (calc RPD)
RPD 3.4% 1.5% 32.1% 1.2%

Difference > 2 TDL?

Not applicable

Not applicable

Not applicable

Not applicable

600--331 Duplicate Analysis

Sampling HEIS Sample Manganese Mercury Molybdenum Nickel
Area Number Date mg/kg [Q | PQL | mg/kg | Q PQL |mg/kg| Q| PQL | mg/kg |Q] PQL
Comp-1 JITRP3 | 6/3/14 369 0.197 1107 { B { 0.00402 | 0.329 | B |0.197 | 12.5 0.148
Duplicate of JITRP3 | JITRP4 | 6/3/14 363 0.175 0579 | B | 0.00404 | 0.341 | B |0.175| 13.0 0.131

Analysis:
TDL 5 0.2 2 4

Both > PQL? Yes (continue) Yes {continue) Yes (continue) Yes {continue)

Duplicate Analysis Both ;;SBTDL? Yes (:asi; RPD) »-Stop (acceptable) No-Stop No-Stop

- 0

Difference > 2 TDL?

Not applicable

No - acceptable

No - acceptable

No - acceptable
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Sheet No. 6of 6

Table 2. Relative Perc : Difference Calculations for the 600-331 Waste Site (2 Pages).

600-331 Duplicate Analysis

Difference > 2 TDL? | Not applicable

CONCLUSION:

Sampling HEIS Sample [ careun U o
Area Number| Date mg/kg Q| PQL | mg/kg | Q PQL |[mg/kg|Q | PQL | mg/kg Q| PQL
Comp-1 JITRP3 | 6/3/14 2110 6.31 1370 |*NJ| 1.48 0.265 | B | 0.099 | 183 6.90

Duplicate of JITRP3 | JITRP4 | 6/3/14 1970 5.61 363 *NJ| 1.3 0.312 | B |0.088 | 152 6.13
Analysis:
TDL 400 2 0.2 50
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Analysis |— Both >5xTDL? No-3top Yes (calc RPD) No-Stop No-Stop
RPD 116.2%
Difference > 2  _?| No - acceptable Not applicable No - acceptable No - acceptable
600-331 Duplicate Analysis

Sampling HEIS Sample Zinc
Area Number| Date |mg/kg|Q | PQL
Comp-1 JITRP3 | 6/3/14 540 [ D] 1.97

Duplicate of JITRP3 | JITRP4 | 6/3/14 58.9 [D| 1.75
Analysis:
TDL 1
Both > PQL? Yes (continue)
Duplicate Analysis Both >5xTDL? Yes (calc RPD)
RPD 8.7%

The calculations in Tables 1 ¢ 2 demonstrate that the 600-331 waste site meets the requirements for
the hazard quotient, carcinoge  (excess cancer) risk and RPDs, respectively, as identified in the ROD
(EPA 2014) and SAP (DOE-RL 2009). The hazard quotient, carcinogenic (excess cancer) risk, and

RPD calculations are for use in the RSVP for this site.
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Attachment 1. 600-331 Waste Site Verification Sample Results (Metals).

Sample Location HEIS | Sample Aluminum Antimony Arsenic Barium BeryHium
Number Date mg/ke | Q PQL mg/kg Q POL mg/kg Q PQL mg/ke | Q POL mg/kg | Q PQL
Comp-1 TITRP3 | 6/3/14 | 9340 6.71 163 | UD | 163 123 TN | 0493 | 959 | ] 0.098 | 1.00 0.0986
Duplicate of JITRP3 JITRP4 6/3/14 8800 5.96 1.45 UuD 1.45 957  IN 0.438 90.4 0.0876 { 0.994 0.0876
Equipment Blank JITRPS 6/3/14 68.4 6.45 0.313 U 0.313 0.474 | UNJ 0.474 1.09 0.0949 { 0.0949 U | 0.0949
. HELS Sample Boron Cadmium Calcium Curvmium Cobalt
Sample Location -
Number Date mg/kg | Q PQL mg/kg Q POL mg/kg Q PQL me/kg ] Q | PQIL mg/kg | Q PQL
Comp-1 JITRP3 6/3/14 243 B | 0986 0.0986 U 0.0986 | 4390 7.89 143 0.148 8.91 D 0.740
Duplicate of JITRP3 JITRP4 6/3/14 2.05 B 0.876 0.0876 U 0.0876 | 4260 ) 7.01 13.4 0.131 9.31 D 0.657
Equipment Blank JITRPS 6/3/14 0.949 U 0.949 0.0949 U 0.0949 16.6 B 7.59 0.L67 | B | 0.142 0.142 U 0.142
. HEIS Sample Copper Iron Lead Magnesium Manganese
Sample Location
Number Date mgke | Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg | Q PQL mg/kg | Q PQL
Comp-1 JITRP3 6/3/14 17.4 0.296 26200 M 7.89 354 D 1.63 4950 8.38 369 0.197
Duplicaie of JITRP3 JITRP4 6/3/14 18.0 0.263 25800 M 7.01 256 D ! 145 5010 745 363 0.175
Equipment Blank JITRPS 6/3/14 0.341 B 0.285 149 M 7.59 0.313 U J 0.313 124 | B 8.06 2.43 0.190
, Sample Location I HEIS Sample Mercury | Molybdenum | Nickel Potassium ' Selenium
ar sy o _ﬂg/kg Q — T = | I G T = T 1—9_ POL T 7”7"”: Q POL
I 00107 | B 631 | vowe | UD| "7
| _ssuptivaw vt araine o g s 4 oo1a 1000579 | B | vivvrvr § vewvs 1w g veaso g aow | | v.ioa 175v 5.61 0302 | UD | voue |
| Equipment Blank | JITRPS | 6/3714 ] 0.00390 ] U [ 000390 | 0190 | U | 0190 | 0142 | U | 0142 | 299 ‘ 6.07 | 0319 |UD ! 0319 |
Sample Location HEIS | Sample | ~con Silver Sodium v auauiuim Zinc ]
Numbeyr Datc mziKkg | Y POQL, mg/Kg Q POL myg/kg Q POQL mg/kg | Q POQL mg/kg Q PQL
Comp-1 JITRP3 6/3/14 1370 | *NJ 148 0.265 B 0.0986 183 6.90 637 |UJD! 0.493 54.0 D £.97
Duplicate of TITRP3 I1TRP4 6/3/14 363 *NJ 1.31 0.312 B | 0.0876 152 6.13 67.4 |UJD_0.438 58.9 D 1.75
Equipment Blank JITRPS 6/3/14 108 *NJ 142 0.0949 U | 0.0949 6.64 9] 6.64 0.210 {UIB 0.0949 } 0.603 | BC | 0.380
Note: Gray cells indicate not applicable. Attachment 1 Sheet No. 1ofl
* = duplicate analysis not within control limits. Originator J. D. Skoglic J_ Date 12/4/14
B = estimated result; result is less than the RL but greater than the MDL Checked 1.B. Berezovski)(l/ ) (127 Date 12/4/14
C = sample concentration </= 5x blank concentration Calc. No. 0600X-CA-V0182 Rev. No. !

D = results are reported from a diluted aliquot of sample.
HELS = Hanford Environmental Information System

T = estimated result

M = duplicate preeision not met

N = recovery is outside control limits.

PQL = practical quantitation limit
Q = qualifier
U = undetected
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DA A QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling
approach and resulting analytical data with the sampling and data requirements
specified in the site-specific si: 1ple design (WCH 2014b). This DQA was performed in
accordance with site-specific data quality objectives found in the 700 Area Remedial
Action Sampling and Analysis lan (100 Area SAP) (DOE-RL 2009).

A review of the sample desig NCH 2014b), the field logbook (WCH 2014a), and
applicable analytical data pac  jes has been performed as part of this DQA. All
samples were collected and .  lyzed per the sample design. To ensure quality data,
the 100 Area SAP data assurance requirements and the data validation procedures for
chemical analysis (BHI 2000) e used as appropriate. This review involves evaluation
of the data to determine if they are of the right type, quality, and quantity to support the
intended use (i.e., closeout decisions). The DQA completes the data life cycle

(i.e., planning, implementation, and assessment) that was initiated by the data quality
objectives process (EPA 200¢

Verification sample data colle  d at the 600-331 waste site were provided by the
l: oratory in one sample delivery group (SDG): SDG XP0097. SDG XP0097 was
submitted for third-party valide »n. No major deficiencies were identified in the
analytical data set. Minor defi :ncies are discussed for the 600-331 data set, as
follows below. If no comments are made about a specific analysis, it should be
assumed that no deficiencies ¢ ecting the quality of the data were found.

SDG XP0097

This SDG con rises one com site soil sample (J1TRP3), a duplicate of that sample
(J1TRP4), and an equipment | ink (J1TRP5) collected from the 600-331 waste site
excavation. This SDG inc ides one field duplicate pair (J1T973/J1T978). These
samples were analyzed for inc :tively coupled plasma (ICP) metals and mercury.
Minor deficiencies are as follo

In the ICP metals analysis, zinc was detected at a low concentration in the laboratory
method blank and at a similar ncentration in the equipment blank (J1TRP5).
Third-party validation qualified e zinc result in sample J1TRP5 as undetected with
“UJ” flags. The data are usable for decision-making purposes.

In the ICP metals analysis, r  x spike recoveries for arsenic (66.8%) and silicon (0%)
are outside the quality contrc  1C) limits. Third-party validation qualified all arsenic and
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silicon results for SDG XP0097 as estimated wi  “J” ags. Estimated data are usable
for decision-making purposes.

In the ICP metals analysis, the relative percent difference (RPD) calculated for silicon
(116.2%) in the field duplicate pair (J1TRP3/J1 P4), by the validator, is outside

QC limits. Third-party validation note this def ncy and determined that no
qualification was required. Elevated RPDs in ¢ ironmental samples are generally
attributed to natural heterogeneities in the sam  matrix. The data are usable for
decision-making purposes.

The formal evaluation of the field quality samples is also presented in the next section.

FIELD QUALITY ASSURANCE/QUALITY COI TROL

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

Field quality assurance (QA)/QC measures are sed to assess potential sources of
error and cross contamination of samples that uld bias results. Field QA/QC
samples, listed in the field logbook (WCH 2014a), inc  de a field duplicate sample pairs
as indicated in Table B-1. The detailed sample resuits are presented in Appendix B.

Table B-1. Field Quality ssurance/Quality
Control San les.

Sample Location Main Sample Duplicate Sample
600-331 J1TRF J1TRP4

Field duplicate samples are collected to provide a relative measure of the degree of
local heterogeneity in the sampling medium, ui 2 l: oratory duplicates that are used
to evaluate rrecision in the analytical process. e field duplicates are evaluated by
computing e RPD of the sample/duplicate pa ) for each contaminant of potential
concern. Relative percent differences are not:  :ulated for analytes that are not
detected in both the main and duplicate sample at more than five times the target
detection limit (TDL). Relative percent differences of analytes :tected at low
concentrations (less than five times the detection limit) are not considered to be
indicative of the analytical system performance. The calculation brief in Appendix B
provides deta ; on duplicate pair evaluation an RPD calculation.

The RPDs calculated for lead (32.1%) and silic 1(116.2%%) for the field duplicate pair

(J1TRP3/J1TRP4) are above the acceptance ¢ eria of 30%. Elevated RPDs in
environmental samples are generally attributed to natural heterogeneities in the
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sample matrix. here is noin :ation that the analytical system was operating out of
control. The data are usable" decision-making purposes.

A secondary cher . of the data variability is used when one or both of the samples being
evaluated (main and duplicate s less than five times the TDL, including undetected
analytes. Inthese cases, a cc trol limit of +2 times the TDL is used (Appendix A) to
indicate that a visual check of the data is required by the reviewer. None of the data in
the 600-331 data set exceede his control limit. A visual inspection of all of the data is
also performed. No additiona 1ajor or minor deficiencies are noted. ..e data are
usable for decision-making pu oses.

SUMMARY

Limited, random, or sample m ix-specific influenced batch QC issues, such as those
discussed above are a potenti for any analysis. The number and types seen in these
data sets are within expectations for the matrix types and analyses performed. The
DQA review of the 600-331 waste site verification sampling data found that the
analytical results are accurate ithin the standard errors associated with the analytical
methods, sampling, and samp  handling. The DQA review for 600-331 waste site
concludes that the reviewed d 1 are of the right type, quality, and quantity to support
the intended use. The analytical data were found acceptable for decision-making
purposes. The verification sat »le analytical data are stored in the Environmental
Restoration project-specific database prior to being submitted for inclusion in the
Hanford Environmental Inform on System database. The verification sample
analytical data are also summ zed in Appendix A.
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