WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 : Control No.: 2014-118

Waste Site Code(s)/Subsite Code(s): 100-H-28:4

Reclassification Category: Interim (X Final []

Reclassification Status: Closed Out [X No Action [ Rejected []
RCRA Post closure [] Consolidated [] None []

Approvals Needed: DOE [X Ecology X EPA []

Description of current waste site condition:

The 100-H-28, 100-H Water Treatment Facilities Underground Pipelines waste site, part of the 100-HR-1 Operable Unit,
was added to the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1,
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units (Remaining
Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999), as a candidate site for
confirmatory sampling via the Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial
Action Record of Decision, Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, Region 10,
Seattle, Washington (EPA 2009). Subsequently, the 100-H-28 waste site was divided into eight subsites and the
100-H-28:4, 1607-H1 Sanitary Sewer Pipelines subsite was recommended for remedial action.

The 100-H-28:4 subsite consisted of a 15.2-cm (6-in.) vitrified clay sanitary sewer pipeline. It was designed to receive
waste from the 105-H Reactor Building, the 151-H Electrical Substation, and the 190-H Pumphouse. The waste was
discharged to the 1607-H1 Septic System.

Remedial action at the 100-H-28:4 subsite was performed between November 14, 2013, and March 25, 2014. The
remediation depth ranged from approximately 0.9 to 3.7 m (3 to 12 ft) below ground surface, resulting in approximately
1,630 bank cubic meters (2,132 bank cubic yards) of soil and debris being removed for disposal at the Environmental
Restoration Disposal Facility (ERDF). The debris consisted primarily of 15-cm (6-in.) and 20-cm (8-in.)-diameter vitrified
clay pipe encased in concrete. The waste material was staged prior to loadout and will be addressed in the
100-H-28:2/100-H-42 closure document. Overburden material was removed from above the pipeline and stockpiled for
use as clean backfill. The overburden material was stockpiled along with overburden from the 100-H-28:2, 100-H-28:3,
and 100-H-28:5 pipeline subsites and will be addressed in the 100-H-28:3/100-H-28:5 closure document. No stained soil
or anomalous materials were encountered during the remediation.

To maintain safe access to the 100-H-28:4 waste site during ongoing field remediation, backfilling of portions of the waste
site at road crossing areas were necessary before the completion of field remediation. Focused verification soil samples
were collected on November 18, 2013, and on March 25, 2014 from within the excavation after the segment of pipeline
was removed at the road crossing area. The road crossing areas were backfilled following sample collection.
Additionally, two focused verification soil samples were collected on March 25, 2014, from below a segment of pipeline
located in close proximity to a power pole support guy wire. The pipeline segment in close proximity to the power poie
support guy wire remains in place and will not be remediated.

Verification sampling continued on September 2, 2014. The sampling was performed to determine if the waste site met the
remedial action objectives (RAOs) and remedial action goals (RAGs) established by the Remedial Design Report/Remedial
Action Work Plan for the 100 Area (100 Area RDR/RAWP), DOE/RL-97-17, Rev. 6, U.S. Department of Energy,

Richland Operations Office, Richland, Washington (DOE-RL 2009b), and the Remaining Sites ROD (EPA 1999). The
selected remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing
of contaminated excavation materials at ERDF, (3) demonstrating through verification sampling that cleanup goals have
been achieved, and (4) proposing the site for reclassification to Interim Closed Out.
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2014-118
Waste Site Code(s)/Subsite Code(s): 100-H-28:4

Basis for reclassification:

The verification sampling and modeling resuits for the 100-H-28:4 subsite demonstrate that the site meets the RAOs and
corresponding RAGs established in the 100 Area RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999)
1o support a reclassification to Interim Closed Out. These sampling and modeling resuits established that residual
contaminant concentrations 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 t0 4.6 m [15 ft] deep). The results also demonstrate that residual
contaminant concentrations are protective of groundwater and the Columbia River. Contamination above direct exposure
levels was not observed in shallow zone soils and is concluded to not exist in deep zone soils; therefore, institutional
controls to prevent uncontrolled dnlhng or excavation into the deep zone soil are not required. The basis for
reclassification is described in detail in the Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary
Sewer Pipelines (attached).

Regulator comments:

Waste Site Controls:

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

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

J. P. Neath /’ilp/%#l’ B/é/f//l‘\{

DOE Federal Project Director (printed Signature Date

N. Menardm\ 3/5// 9

Ecology Project Manager (pr;nte\dL_\< ) Signature Date

NA

EPA Project Manager (printed) Signature Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-28:4, 1607-H1 SANITARY SEWER PIPELINES

EXECUTIVE SUMMARY

The 100-H-28:4, 1607-H1 Sanitary Sewer Pipclines subsite, part of the 100-HR-1 Operable Unit,
was addcd to the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2,
100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining
Sites ROD) (EPA 1999), as a candidate site for confirmatory sampling via the Explanation of
Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of
Decision, Hanford Site, Benton County, Washington (EPA 2009). Subsequently, the 100-H-28
waste site was divided into cight subsites. The 100-H-28:4 subsitc was identified for
remediation based on confirmatory sampling results (WCH 2008a).

Remedial action at the 100-H-28:4 pipcline subsite was performed between November 14, 2013,
and March 25, 2014. Thc depth of the remediation ranged from approximately 0.9 to 3.7 m

(3 to 12 ft) below ground surface resulting in approximately 1,630 bank cubic meters

(2,132 bank cubic yards) of soil and dcbris removed for disposal at the Environmental
Restoration Disposal Facility. The debris consisted primarily of 15-cm (6-in.) and 20-cm
(8-1n.)-diamcter vitrified clay pipe cncased in concrete. The waste material was staged in a
combined staging pilc arca (SPA), and has since been loaded out and disposed at the
Environmental Restoration Disposal Facility. The waste SPA footprint was included in the
100-H-28:2/100-H-42 verification work instruction and will be addressed in the
100-H-28:2/100-H-42 closure document. Overburden material was removed from above the
pipeline and stockpiled along with overburden material from the 100-H-28:2, 100-H-28:3, and
100-H-28:5 subsites for usc as clcan backfill. The overburden matcrial was included in the
100-H-28:3/100-H-28:5/100-H-44 verification work instruction, and will be addressed in the
100-H-28:3/100-H-28:5/100-H-44 closure document. No stained soil or anomalous materials
were encountered during the remediation.

To maintain safc access to the 100-H-28:4 wastc site during ongoing ficld remediation,
backfilling of portions of thc waste site at road crossing arcas were necessary before the
completion of ficld remediation. Focused verification soil samples were collected on
November 18, 2013, and on March 25, 2014 from within the cxcavation after the segment of
pipeline was removed at the road crossing area. The road crossing arcas were backfilled
following sample collection. Additionally, two focused verification soil samples were collected
on March 25, 2014, from beclow a scgment of pipelinc located in close proximity to a power pole
support guy wirc. All results were below the direct exposure remedial action goals (RAGs). All
results were below the groundwater and river protection RAGs with the exception of lead,
aroclor-1260, and 4-4’-DDT. Howecver, based on RESRAD modeling, it is predicted that the
residual concentrations of these contaminants will not reach groundwater and thus the
Columbia River within 1,000 ycars. The pipeline scgment in closc proximity to the power pole
support guy wirc remains in place and will not be remediated.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sunitary Sewer Pipelines ES-1
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Verification sampling continued on September 2, 2014. A summary of the cleanup evaluation for
the soil sampling results against the applicable remedial action goals is presented in Table ES-1.

Table ES-1. Summary of Remedial Action Goals for the

100-H-28:4 Subsite. (2 Pages)

Remedial
Reglflatory Remedial Action Goals Results A'cno.n
Requirement Objectives
Attained?
Direct Exposure é;t?:;f i?/si ;a;c\?fba Keround Radionuclides were not COPCs for the NA
Radionuclides cmyyr above backe 100-H-28:4 subsite.
over 1,000 years.
Direct Exposure Attain individual COPC direct All individual COPC concentrations Yes
Nonradionuclides exposurc RAGs. are below the direct exposure criteria. ’
Attain a hazard quotient of <1 for | The hazard quotients for individual
all individual noncarcinogens. nonradionuclide COPCs are <1.
Attatl.nnat c1;11<1111]?(t)1\’e hazard The cumulative hazard quotient for the
duotienio’ = or 100-H-28:4 subsite (1.1 x 107) is <1.
Risk Requirements ~ [£LoNCdICNOEENS, - Yes
Nonradionuclides Attain a? excess cancer risk of The excess cancer risk for individual
<1l x 10™ for individual ) . o
. carcinogens is <1 x 10™.
carcinogens.
Attain a cumulative excess . .
cancer risk of <1 x 10 for The cumu71at1ve excess cancer risk
. (7.8x107)is <1 x 107,
carcinogens.
Attain single COPC groundwater
and river RAGs.
Attain National Primary Drinking
Water Regulations™: 4 mrem/yr
(beta/gamma) dose standard to
G dwater/Ri target receptor/organ.,
roundwater/River . .
Protection Meet drinking water standards Radlonlzlc!ldeSQVf:re not COPCs for the NA
Radionuclides for alpha emitters: the more 100-H-28:4 subsite.
stringent of 15 pCi/L. MCL or
1/25" of the derived
concentration guide for
DOE Order 5400.5".
Meet total uranium standard of
30 pg/L (21.2 pCi/L)".
Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines ES-2
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Table ES-1. Summary of Remedial Action Goals for the
100-H-28:4 Subsite. (2 Pages)

Remedial

Regulatory . . Action
Requirement Remedial Action Goals Results Objectives

Attained?

Lead, aroclor-1260. and 4-4'-DDT
exceeded soil RAGs for groundwater
and/or river protection. However,
based on RESRAD modeling
Groundwater/River | Attain individual nonradionuclide | discussed in Appendix C of the
Protection groundwater and Columbia River | 100 Arca RDR/RAWP Yes
Nonradionuclides cleanup requirements. (DOE-RL 2009b), it is predicted that
the residual concentrations of these
contaminants will not reach
groundwater (and thus the

Columbia River) within 1,000 years ‘.
* “National Primary Drinking Water Regulations™ (40 Code of Federal Regulations 141).

Radiation Protection of the Public and Environment (DOL Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Area, the 30 pg/L MCL corresponds to 21.2 pCi/L.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding 1o a
Maxinuan Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

Based on RESRAD modeling discussed in Appendix C of the 100 Areca RDR/RAWP (DOE-RL 2009b). residual
concentrations of lead. aroclor-1260. and 4-4'-DD'T are not predicted to migrate more than 1.8 m (5.9 f1) vertically in

1,000 years (based on the lowest K, of these contaminants [lead with a Ky of 30 mL/g]). The vadose zone underlying the soil
beneath the excavation is approximately 6 m (20 11) thick. Thercfore. residual concentrations of these contaminants are
predicted 10 be protective of groundwater and consequently are protective of the Columbia River.

COPC = contaminant of potential concern RAG = remedial action goal
DOE = U.S. Department of Energy RDR'RAWP= remedial design report/remedial action work plan
Ky = soil partitioning coefficient RESRAD = RESidual RADioactivity (dose model)

MCL = maximum contaminant level
NA = not applicable

The results of the verification sampling were used to make reclassification decisions for the
100-H-28:4 subsite in accordance with the TPA-MP-14 procedure in the 7ri-Party Agreement
Handbook Management Procedures (DOE-RL 2011).

In accordance with this cvaluation, the verification sampling results and modeling support a
reclassification of this site to Interim Closed Out. The current site conditions achieve the
remedial action objcctives and the corresponding remedial action goals established in the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
futurc land uses that can be represented (or bounded) by a rural-residential scenario. The
sampling and modeling results also demonstrate that residual contaminant concentrations support
unrestricted futurc usc of shallow zone soil (i.c., surfacc to 4.6 m [15 ft] deep), and contaminant
levels remaining in the soil are protective of groundwater and the Columbia River.
Contamination above direct exposure Icvels was not observed in shallow zonc soils and is
concluded to not exist in deep zone soils; thercfore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone soil arc not required.

Remaining Sites Verification Package for the 100-H-28:4, 1607-HI Sanitary Sewer Pipelines ES-3
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Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screcning levels has been made for the 100-H-28:4 subsite
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from the Washington Administrative Code (WAC) 173-340, “Model Toxics Control Act —
Cleanup,” were exceeded for arsenic, boron, selenium, and vanadium. The U.S. Environmental
Protection Agency ecological soil screening levels were exceeded for antimony, lead,
manganese, sclenium, and vanadium. Exceedance of screening values is intended to trigger
additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because the concentrations of antimony, manganese, and vanadium are below the
Hanford Site or Washington Statc background values, it is belicved that the presence of these
constituents docs not posc a risk to ccological receptors. All exceedances will be evaluated in
the context of additional lines of cvidence for risk to ecological receptors as part of the final
closeout decision for this sitc.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-28:4, 1607-H1 SANITARY SEWER PIPELINES

STATEMENT OF PROTECTIVENESS

The 100-H-28:4 subsitc clcanup verification sampling data, sitc evaluations, and supporting
documentation demonstrate that this site mects the objectives established in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b)
and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Opcrable Units (Remaining Sites ROD), U.S. Environmental Protection Agency,
Region 10, Scattlie, Washington (EPA 1999).

The results of verification sampling and modcling show that residual soil concentrations do not
preclude any futurce uses (as bounded by the rural-residential scenario) and allow for unrestricted
usc of shallow zonc soils (i.c., surface to 4.6 m [15 ft] decp). The results also demonstrate that
residual contaminant concentrations are protective of groundwater and the Columbia River.
Contamination above direct exposurc lcvels was not observed in shallow zone soils and is
concluded to not exist in deep zone soils; thercfore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone soil are not required.

Soil clcanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the 100-H-28:4 subsite
contamtinants of potential concern (COPC) and other constituents (Appendix A). Ecological
screening levels from the Washington Administrative Code (WAC) 173-340, “Model Toxics
Control Act — Cleanup,” were exceeded for arsenic, boron, selenium, and vanadium. The

U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for
antimony, lead, manganesc, sclenium, and vanadium. Exceedance of screening values is
intended to trigger additional evaluation and docs not nccessarily indicate the existence of risk to
ccological receptors. Because the concentrations of antimony, manganese, and vanadium are
below the Hanford Site or Washington State background values, it is believed that the presence
of these constituents does not pose a risk to ecological receptors. All exceedances will be
cvaluated in the context of additional lines of evidence for risk to ecological receptors as part of
the final closcout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND
The 100-H-28:4 subsite consisted of a 15.2-cm (6-in.) vitrified clay sanitary sewer pipeline. It
was designed to receive waste from the 105-H Reactor Building, the 151-H Electrical Substation,

and the 190-H Pumphouse. The waste was discharged to the 1607-H1 Septic System.

The overall site location map is provided in Figure 1.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitury Sewer Pipelines |
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Figure 1. 100-H-28:4 Overall Site Location Map.
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CONFIRMATORY SAMPLING
Contaminants of Potential Concern for Confirmatory Sampling

The COPCs identified for confirmatory sampling included inductively coupled plasma (ICP)
mectals, mercury, hexavalent chromium, gamma encrgy analysis, gross alpha, gross beta,
polychlorinated biphenyls (PCBs), semivolatile organic analysis, and pesticides. Kinetic
phosphorescence analysis was performed to evaluate the presence of total uranium in the sewers.

Ficld screening did not detect volatile organic compounds and oily soil, oily sediment, or
evidence of burning was not obscrved during ficld activitics; therefore, volatile organic
compound analysis was not requested. Suspect asbestos-containing material was not identified
during ficld activitics; therefore, asbestos analysis was not requested. No debris or other
anomalous media unrelated to the 100-H-28:4 subsite was discovered during sampling activitics.

Confirmatory Sampling Design

Confirmatory sampling of the 100-H-28:4 subsitc was devcloped using a phased approach.
Phase I consisted of the collection of a representative sample of accessible sediments within a
sclected manhole structure. The purpose of Phase I was to make an initial determination if
residual pipeline contents fail remedial action goals (RAGs) and if the pipelines should be
reccommended for remedial action. Since the Phase I results indicate site remediation was
nceded, the Phase 11 portion of the confirmatory sampling design was not conducted.

Confirmatory Sampling Activities

Confirmatory sampling of the 100-H-28:4 subsitc was performed in accordance with the Work
Instruction for Confirmatory Sampling of the 100-H-28:4 1607-H|1 Sanitary Sewer Pipelines
(WCH 2006). Confirmatory sampling was performed at the sitc on Junc 3, 2008, as described in
the Miscellaneous Sampling logbook (WCH 2008b). Sampling activities consisted of collecting
a sample of the contents near the invert of the manhole located at the position indicated in
Figurc 2. A photograph taken in March 2006 shows the interior of the manhole (Figure 3).
Information provided on the photograph indicates the depth to the bottom of the manholc is
approximately 1.8 m (6 ft); however, after confirmatory sampling the depth was estimated at
approximately 1.5 m (5 ft) below ground surface. A summary of confirmatory samples taken is
provided in Table 1. The sample was collected of the brown, crumbly material within the flow
channcls at the bottom of the manhole.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sunitary Sewer Pipelines 3
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Figure 2. 100-H-28:4 Confirmatory Sample Location.
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Figure 3. Manhole at Sample Location for the 100-H-28:4 Waste Site, March 2006.
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Table 1. 100-H-28:4 Confirmatory Sampling Summary.

Siinle HEIS — WSP Coordinates
L P Sample Pe Northing Easting Depth Sample Analysis
ocation Description
Number (m) (m)
Unlabeled ICP metals “, mercury, GEA,
manhole JI6VF8 Manhole ~1.5m | gross alpha, gross beta, KPA,
9 ‘ s
northeast of contents Maigs A (5 ft) PCB, SVOA, and pesticides
1607-H1 J16VIO0 Hexavalent chromium

* The expanded list of ICP metals was performed to include antimony, arsenic, barium, beryllium, boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

GEA = gamma energy analysis

HEIS = Hanford Environmental Information System

ICP = inductively coupled plasma

KPA = kinetic phosphorescence analysis

PCB = polychlorinated biphenyl

SVOA = semivolatile organic analysis

WSP = Washington State Plane

()]
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Confirmatory Sample Results

Analytical results from confirmatory sampling indicated that the 100-H-28:4 site exceeded the
groundwater and/or river protection RAGs for antimony, barium, cadmium, chromium (total),
copper, lead, mercury, molybdenum, selenium, silver, zinc, dichlorodiphenyldichlorocthylene
(DDE), dichlorodiphenyltrichlorocthane (DDT), dieldrin, endosulfan (sulfate), heptachlor,
aroclor-1254, and aroclor-1260. The confirmatory results arc provided in Appendix B.
Endosulfan (sulfate) has a soil-partitioning cocfficient (K4) value of 2.04, such that
protectiveness could not bec demonstrated using vertical migration modeling. In discussion with
the Washington Department of Ecology (Ecology) and the U.S. Department of Energy, Richland
Opcrations Office (DOE-RL), it was determined that this subsite would be recommended for
remedial action (WCH 2008a).

REMEDIAL ACTION SUMMARY

Remedial action at the 100-H-28:4 pipeline subsitec was performed between November 14, 2013,
and March 25, 2014. The depth of the remediation ranged from approximately 0.9 to 3.7 m

(3 to 12 ft) below ground surface, resulting in approximately 1,630 bank cubic meters

(2,132 bank cubic yards) of soil and debris removed for disposal at the Environmental
Restoration Disposal Facility (ERDF). The debris consisted primarily of 15-cm (6-in.) and
20-cm (8-in.)-diameter vitrified clay pipe encased in concrete. The waste material was staged in
a combined staging pile area (SPA), and has since been loaded out and disposed at the ERDF.
The waste SPA footprint was included in the 100-H-28:2/100-H-42 verification work instruction
and will be addressed in the 100-H-28:2/100-H-42 closure document. Overburden material was
removed from above the pipeline and stockpiled along with overburden material from the
100-H-28:2, 100-H-28:3, and 100-H-28:5 subsites for use as clean backfill. The overburden
material was included in the 100-H-28:3/100-H-28:5/100-H-44 verification work instruction and
will be addressed in the 100-H-28:3/100-H-28:5/100-H-44 closure document. No stained soil or
anomalous materials were encountered during the remediation.

In-process soil samples were collected of the waste material inside of the pipeline trenches
awaiting loadout to ERDF. The sample results are provided in Appendix B.

To maintain safe access to the 100-H-28:4 waste site during ongoing ficld remediation,
backfilling of portions of the waste sitc at road crossing areas were necessary before the
completion of field remediation. Focused verification soil samples were collected on

November 18, 2013, and March 25, 2014, from within the excavation after the segment of
pipeline was removed at the road crossing arca. The road crossing areas were backfilled
following sample collection. Three small overburden stockpiles were used to backfill the road
crossing areas; however, the material was used prior to being verification sampled. In agreement
with DOE-RL and Ecology, the material used to backfill the road crossings are considered
analogous to the remaining stockpiled overburden material awaiting verification sampling
(WCH 2014a). The remaining overburden piles will be verification sampled per the Work
Instruction for Verification Sampling of the 100-H-28:3, 100-H-28:35, and 100-H-44 Waste Sites
and the 100-H-28:2, 100-H-28:3, 100-H-28:4, and 100-H-28:5 Overburden Piles (WCH 2014c¢)
and wil] be addressed in the 100-H-28:3, 100-H-28:5, and 100-H-44 closurc document.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines 6
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The focusced verification samples arc further discussed in the Verification Sampling Activities
scction of this RSVP. The data arc provided in Appendix C.

Additionally, two focused verification soil samples were collected on March 25, 2014, from
below a segment of pipeline located in close proximity to a power pole support guy wire. The
verification soil samples were collected to support Ieaving the pipeline segment in place without
remediation. All sample results were below the direct exposure remedial action goals (RAGs).
All results were below the groundwater and river protection RAGs with the exception of lead,
aroclor-1260, and 4-4’-DDT. However, based on RESRAD modeling, it is predicted that the
residual concentrations of these contaminants will not reach groundwater and thus the
Columbia River within 1,000 years. Thercfore, the pipeline segment remains in place and will
not be remediated. The data are provided in Appendix C.

A post-cxcavation civil survey was conducted following remedial action activitics and is
provided in Figure 4.

An acrial photograph of the 100-H Area is shown in Figure 5. The photograph was annotated
and cropped to show the pipelinc excavation.

VERIFICATION SAMPLING ACTIVITIES

Focused verification soil samples were collected on November 18, 2013, and March 18

and 25, 2014, at locations where backfill was necessary to maintain safe access to the areca. Two
focuscd verification soil samples were collected from below a segment of pipeline in close
proximity to a power pole support guy wire, and two focused verification soil samples were
collected from road crossing arcas.

Verification sampling continued on September 2, 2014, per the Work Instruction for Verification
Sampling of the 100-H-28:4, 1607-H1 Sunitary Sewer Pipelines (WCH 2014d). Sampling was
conducted to support a determination that residual contaminant concentrations in the soil meet
clcanup criteria specified in the 100 Arca RDR/RAWP (DOE-RL 2009b) and the Remaining
Sites ROD (EPA 1999).

The verification sample results arc provided in Appendix C and indicatc that the waste removal
action achicved compliance with the remedial action objectives and RAGs for the 100-H-28:4
subsitc. The following subsections provide additional discussion of the information used to
develop the verification sampling design. The statistical results of verification sampling are also
summarized to support intcrim closure of the site.
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Figure 4. 100-H-28:4 Post-Excavation Civil Survey.
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Note: 1. Vertical Datum: North American Vertical Datum (NAVD88)
2. Elevation Contours In 0.5 Meter Intervals.
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Figure 5. Aerial Photograph of the 100-H Area Identifying the
100-H-28:4 Excavation, Cropped, Dated April 14, 2014.
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Contaminants of Potential Concern

The COPCs for verification sampling at the 100-H-28:4 subsite were determined based on the
confirmatory sampling results (Appendix B). Antimony, barium, cadmium, chromium (total),
copper, lead, mercury, molybdenum, selenium, silver, zinc, DDE, DDT, dieldrin, endosulfan
(sulfate), heptachlor, aroclor-1254, and aroclor-1260 were detected above RAGs in the
confirmatory samples; therefore, they were retained as site COPCs. Although hexavalent
chromium was not detected above a RAG, it was retained as a COPC because of the use of
sodium dichromate in the 190-H Building. While not considered site COPCs, arsenic, beryllium,
boron, cobalt, manganese, nickel, and vanadium was included in the expanded list of ICP metals.

Three semivolatile organic compounds, di-n-butyl phthalate, bis(2-ethylhexyl)phthalate, and
fluoranthene, were detected in the confirmatory samples. Because di-n-butyl phthalate and

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines 9
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bis(2-ethylhexyl)phthalate are common laboratory contaminants, they were excluded as site
COPCs. Fluoranthene was detected at 0.150 mg/kg, which is well below the lowest RAG of
18 mg/kg; therefore, fluoranthenc is excluded as a site COPC.

Four focused samples were collected prior to determining the sitc COPCs. In addition to the
COPCs identified for the 100-H-28:4 subsite, the focused samples were also analyzed for

semivolatilc organic compounds.

The analytical methods that were performed to evaluate the site COPCs and other constituents
arc provided in Tablc 2.

Table 2. Laboratory Analytical Methods for the 100-H-28:4 Subsite.

Analytical Method Contaminants of Potential Concern

Antimony, barium, cadmium, chromium, copper, lead,

ICP metals® - EPA Mecthod 6010 ) . .
molybdenum, selenium, silver, zinc

Mercury - EPA Method 7471 Mercury

Hexavalent chromium - EPA Method 7196 Hexavalent chromium

PCB EPA Method 8082 Aroclor-1254, aroclor-1260

Pesticides - EPA Method 8081 DDE, DDT, dieldrin, endosulfan (sulfatc), heptachlor
SVOA EPA Method 8270 Semivolatile organic compounds

* The expanded list of ICP metals was performed to include antimony. arsenic. barium. beryllium, boron. cadmium,
chromium (total), cobalt. copper. lead, manganese. molybdenum, nickel, selenium, silver, vanadium, and zinc.

DDE = dichlorediphenyldichloroethylene ICP =inductively coupled plasma
DDT = dichlorodiphenyltrichloroethane PCB = polychlorinated biphenyl
EPA = U.S. Environmental Protection Agency SVOA = semivolatile organic analysis

Verification Sample Design

One dccision unit was identified for the 100-H-28:4 subsite and consists of the excavation only.
A combination statistical and focused sampling design was used to evaluate the waste site
excavation. Twelve statistical verification soil samples plus onc duplicate and one split were
collected. Two focused samples were collected at scparate locations where 100-H-28:4 pipeline
segments crossed under established roadways. The pipclines were removed from the roadways
and the arcas were sampled, and the road crossing areas were backfilled. Two focused
verification soil samples were collected from below a pipeline segment that could not be
removed because of the proximity to a power pole support guy wire. A sample was collected of
the soil below each end of the remaining segment of pipeline. The pipeline segment remains at
this location. All samples were grab samples. Additionally, onc equipment blank sample was
collected.

All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the /00 Area Remedial Action Sampling and Analysis
Plan (DOE-RL 2009a). Additional information related to verification sampling can be found in
the field sampling logbook (WCH 2013, 2014a). The verification sample summary is provided
in Table 3. Figure 6 shows the verification sample design boundary with the top of the
excavation boundary overlaid. The verification sample locations are shown in Figure 7.
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Table 3. 100-H-28:4 Subsite Verification Sample Summary Table.
HEIS WSP WwSP
Sample Location Sample Northing Easting Sample Analysis
Number (m) (m)
EXC-1 JITXLY 152461.7 577517.8
EXC-2 JITXMO 152472.9 577530.7
EXC-3 JITXMI 152512.2 577553.2
EXC-4 JITXM2 152538.4 577553.2
EXC-5 NTXM3 152497.4 577611.5
EXC-6 JNTXM4 152497.5 577656.8
EXC-7 JITXMS 152497.6 577702.1 ICP metals ™. mercury, hexavalent chromium,
EXC-8 JITXM6 | 1525237 | 577702.1 | PCB. pesticides
EXC-9 JITXM7 152549.9 577702.0
EXC-10 JITXMS 152557.4 5777408
EXC-11 JITXM9 152606.0 577721.3
EXC-12 JITXNO 152553.7 577766.7
Duplicate of EXC-12 JITXNI 152553.7 577766.7
Split of EXC-12 JITXW2 152553.7 577766.7
FS-1° JITSWS 152574.7 577707.5
FS-2° JITHO2 152560.2 577553.0 1CP metals *, mercury, hexavalent chromium,
FS-3° JITHO3 152578.6 | 577556.1 | PCB. pesticides, SVOA®
FS-4" JITHI15 152498.0 577571.0
Equipment blank JITXN2 NA NA ICP metals *, mercury

chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

Focused samples FS-1 and FS-4 were collected at road crossing areas. The pipelines were removed, verification samples

Analysis for the expanded list of ICP metals was performed to include antimony. arsenic, barium, beryllium, boron, cadmium,

collected. and the areas werc backfilled. Focused samples FS-2 and FS-3 were collected from locations in close proximity to a
power pole support guy wire. The pipeline remains in place. The verification soil samples were collected from cach end of the

pipeline.

determining the site COPCs.

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma

NA = not applicable

PCB = polychlorinated biphenyl

SVOA = semivolatile organic analysis
WSP = Washington State Plane

The sample analyses identified for the focused samples conservatively requested SVOA as they were collected prior to
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Figure 6. 100-H-28:4 Sample Boundary Overlaid on Post-Excavation Boundary.
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Verification Sample Results

All verification samples were collected for full protocol laboratory analysis and analyzed using
EPA-approved analytical methods. Evaluation of the verification data from the 100-H-28:4
subsite was performed by direct comparison of the statistical or maximum samplc results for
each COPC against the clcanup criteria. The primary statistical calculation to evaluate
compliance with cleanup standards is the 95% upper confidence limit (UCL) on the arithmetic
mean of the data. The 95% UCL values for each detected COPC are computed for the
100-H-28:4 decision unit as specified by the 100 Area RDR/RAWP (DOE-RL 2009b). The
calculations arc provided in Appendix C. When a nonradionuclide COPC was detected in fewer
than 50% of the verification samples collected for the decision unit, the maximum detected value
was used for comparison to the RAGs. If no detections for a given COPC were reported in the
data set, then no statistical calculation or evaluation was performed for that COPC.

Comparisons of the results for each COPC from the 100-H-28:4 subsite against the RAGs arc
summarized in Tables 4 and 5. Contaminants that were not detected by laboratory analysis are
excluded from these tables. Calculated cleanup levels are not presented in the Cleanup Levels
and Risk Calculations Database (Ecology 2014) under WAC 173-340-740(3) for calcium,
magnesium, potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual (EPA 1989) recommends that
aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium,
iron, magnesium, potassium, silicon, and sodium arc not considered site COPCs and are also not
included in the tables.

The complete laboratory results for all constituents are stored in a Washington Closure Hanford
project-specific database prior to archival in the Hanford Environmental Information System and
are presented in Attachment 1 of the 95% UCL calculations (Appendix C).

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-H-28:4 subsite achieve the
applicable RAGs developed to support unrestricted land usc at the 100 Area as established in the
Remaining Sites ROD (EPA 1999) and documented in the 100 Arca RDR/RAWP

(DOE-RL 2009b).
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
100-H-28:4 Subsite Statistical Verification Samples.
. . a
Statistical or Remedial A.ctlon Goals (mg/kg) Does the Does the
Maximum Soil Cleanup | Soil Cleanup Result Result
COPC R (;sult b Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? | RESRAD
° Protection Protection ) Modeling?

Antimony © 1.1 (<BG) 32 59 59 No -
Arsenic 8.9 20 20¢ 20¢ No -
Barium 80.4 (<BG) 5.600 200 400 No --
Beryllium 0.32 (<BG) 10.4° 1.51¢ 1.51¢ No -
Boron' 24 7.200 320 . No -
Cadniium® 0.059 (<BG) 13.9¢ 0.811 0.81¢ No --
Chromium 11.4 (<BG) 80.000 18.5¢ 18.5¢ No -
Cobalt 6.8 (<BG) 24 15.7¢ ¢ No -
Copper 14.7 (<BG) 2960 59.2 22.0¢ No -
Hexavalent chromium ' 0.272 2.1°¢ 4.8 2 No --
Lead 373 353 10.2¢ 0.2 Yes Yes"
Manganesc 328 (<BG) 3.760 5124 512¢ No --
Mercury 0.012 (<BG) 24 0.33¢ 0.33¢ No -
Molybdenum " 0.36 400 8 --f No --
Nickel 13.8 (<BG) 1.600 19.1¢ 274 No -
Seclenium 0.87 400 5 1 No -
Silver 0.23 (<BG) 400 8 0.73¢ No -
Vanadium 46.9 (<BG) 360 85.1¢ _ No -
Zinc 45.2 (<BG) 24,000 480 67.8¢ No -
Aroclor-1254 0.0054 0.5 0.017° 0.017' No -
Aroclor-1260 0.061 0.5 0.017° 0.017" Yes Yes"
4-4°-DDE 0.0011 2.94 0.0257 0.0033" No -
Dieldrin 0.00092 0.0625 0.0033" 0.0033" No -

h

Verification 95% UCL Calculations (Appendix C).

in Washington State (Ecology 1994).

RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009b).
Maximum or 95% upper confidence limit. depending on data censorship. as described in the /00-H-28:4 Subsite Cleanup

Hanford Site-specific background value is not available. Value used is from Natural Buckground Soil Metals Concentrations

Where cleanup levels are less than background. cleanup levels default to background per WAC 173-340-700(4)(d)

(Ceology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100 Areca RDR'RAWP (DOE-RL 2009b).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]. Eeology 1996).
No Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State

Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels
(WAC 173-340-730[3]{a][i]. 1996 [Method B for surface waters]).

Based on RESRAD modeling discussed in Appendix C of the 100 Arca RDR/RAWP (DOE-RL 2009b). the residual

concentrations of lead and aroclor-1260 are not predicted to migrate more than 1.8 m (5.9 1) vertically within 1,000 years
(based on the lowest K, of the contaminants [lead with a K, of 30 mL’g]). The vadose zone beneath the 100-H-28:4 subsite is
approximately 6 m (20 f1) thick. Therefore, the residual concentrations of the contaminants are predicted to be proactive of
groundwater and the Columbia River.
" Where cleanup levels are less than the RDLs, cleanup levels default to the RDLs per WAC 173-340-707(2) (Ecology 1996).

-- = not applicable
BG = background

COPC = contaminant of potential concern
DDL = dichlorodiphenyldichloroethylene
K = soil-partitioning coeflicient

RAG
RDL

= remedial action goal
= required detection limit

RDR/'RAWP = remedial design report'remedial action work plan

RESRAD
WAC

Remaining Sites Verification Package for the 100-H-28:4, 1607-H! Sanitary Sever Pipelines
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Comparison of Contaminant Concentrations to Action Levels for the
100-H-28:4 Subsite Focused Verification Samples.

Remedial Action Goals (mg/kg)” Does the Does the
Maximu;n Soil Cleanup | Soil Cleanup | ~p . Result
COPC Result Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESR'AD
Protection Protection Modeling?

Antimony 0.64 (<BG) 32 59 54 No -
Arsenic 11.5 20¢ 20¢ 204 No -
Barium 97.3 (<BG) 5,600 200 400 No --
Beryllium 0.13 (<BG) 10.4°¢ 1.51¢ 1511 No -~
Boron' 6.8 7,200 320 _— No --
Cadmium© 0.21 (<BG) 13.9¢ 0.81¢ 0.81¢ No -
Chromium 12.4 (<BG) 80,000 18.5¢ 18.5¢ No --
Cobalt 6.7 (<BG) 24 15.7¢ -2 No -
Copper 15.5 (<BG) 2,960 59.2 22,0 No --
Hexavalent chromium ' 0.435 2.1¢ 4.8 2 No -
Lead 35.9 353 10.2¢ 10.2¢ Yes Yes"
Manganese 318 (<BG) 3,760 512¢ 5124 No -
Mercury 0.047 (<BG) 24 0.33¢ 0.33¢ No -
Molybdenum ' 0.30 400 8 -t No -
Nickel 12.3 (<BG) 1,600 19.1¢ 27.4 No -
Vanadium 41.5 (<BG) 560 85.1¢ ¢ No --
Zinc 44.1 (<BG) 24,000 480 67.8¢ No -
Aroclor-1254 0.0071 0.5 0.017° 0.017" No --
Aroclor-1260 0.27 0.5 0.017" 0.017' Yes Yes"
4-4’-DDT 0.0046 2.94 0.0257 0.0033" Yes Yes"
Methoxychlor 0.0011 400 4 1.67 No --
Dimethyl phthalate 0.056 80,000 1,600 14,400 No --
Pyrene 0.035 2,400 48 192 No --

* RAGs obtained from the 100 Area RDR/RAWP (DOLE-RL 2009b).

b

3

in Washington State (Ecology 1994).

Maximum values as described in the /00-H-28:4 Subsite Cleanup Verification 95% UCL Calculations (Appendix C).
Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations

Where cleanup levels are less than background. cleanup levels default to background per WAC 173-340-700(4)(d)

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100 Arca RDR/RAWP (DOE-RL 2009b).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]. Ecology 1996).
No Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State

Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels
(WAC 173-340-730[3][a][iii]. 1996 [Method B for surface waters]).

Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual

concentrations of lcad, aroclor-1260, and 4-4"-DDT are not predicted to migrate more than 1.8 m (5.9 ft) vertically within
1.000 years (based on the lowest K, of the contaminants [lead with a K, of 30 mL/g]). The vadose zone bencath the
100-H-28:4 subsite is approximately 6 m (20 fi) thick. Therefore, the residual concentrations of the contaminants are
~ predicted to be proactive of groundwater and the Columbia River.
" Where cleanup levels are less than the RDLs, cleanup levels default to the RDLs per WAC 173-340-707(2) (Ecology 1996).
RDL = required detection limit

RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

-- = not applicable
BG = background
COPC
DDT
Kd
RAG

I

contaminant of potential concern
dichlorodiphenyltrichloroethane
soil-partitioning coefficient

= remedial action goal

WAC

= Washington Administrative Code
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Attainment of Nonradionuclide RAGs

Tables 4 and 5 compare the cleanup verification sample values for the 100-H-28:4 subsite
cxcavation to the applicable soil RAGs for direct exposure, protection of groundwater, and
protection of the Columbia River. All COPCs were quantified below direct exposurc RAGs. All
COPCs were quantified below groundwater and/or river protection soil RAGs with the exception
of lcad, aroclor-1260, and 4-4’-DDT. However, given the lowest K, of these contaminants (lcad
with a Ky of 30), nonc would be expected to migrate more than 1.8 m (5.9 ft) vertically in

1,000 ycars based on RESidual RADioactivity (RESRAD) modcling discussed in Appendix C of
thc 100 Arca RDR/RAWP (DOE-RL 2009b). The vadose zone bencath the 100-H-28:4 subsitc
is approximatcly 60 m (20 ft) thick; therefore, residual concentrations of all contaminants arc
predicted to be protective of groundwater and the Columbia River.

Three-Part Test for Nonradionuclides

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(c) three-part test, which

consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than
the clcanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the
percentage of samples exceeding the cleanup criteria must be Iess than 10% of the data sct.

The application of the threc-part test for the 100-H-28:4 subsite is included in the 7100-H-28:4
Subsite Cleanup Verification 95% UCL Calculations in Appendix C of this remaining sites
verification package, where half or more of the data sct was detected. The results of this
cvaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs, with the exception of lead, which fails one or more parts of the
three-part test to be protective of groundwater and the Columbia River. However, based on
RESRAD modecling discussed in Appendix C of the 100 Arca RDR/RAWP (DOE-RL 2009b),
the residual concentrations of lcad arc not predicted to migrate more than 1.8 m (5.9 ft) vertically
within 1,000 ycars (based on the Ky of 30 mL/g). The vadose zone bencath the 100-H-28:4
subsite is approximately 6 m (20 ft) thick; thercfore, the residual concentrations of lead arce
predicted to be protective of groundwater and the Columbia River.

An additional application of the threc-part test is included for the statistical data sets that default
to the maximum valuc because less than half of the data set was detected. The results of this
cvaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of aroclor-1260. However, given the Ky of

822 mL/g), it is not expected to migrate vertically within 1,000 years based on RESRAD
modcling discussed in Appendix C of the 100 Arca RDR/RAWP (DOE-RL 2009b). A
contaminant with a K4 of 80 mL/g or greater is not predicted to migrate vertically through the
soil; thercfore, the residual concentration of aroclor-1260 is predicted to be protective of
groundwater and the Columbia River.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained
Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a

cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10, and a cumulative carcinogenic risk of less than 1 x 10~ For the 100-H-28:4
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subsite, these risk values were not calculated for constituents that were either not detected or
were detected at concentrations below Hanford Site or Washington State background. All
individual hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative
hazard quotient for those noncarcinogenic constituents above background or detected levels is
1.1 x 1072, which is less than 1.0. The individual carcinogenic risk values for the carcinogenic
constituents detected above background are less than 1 x 10, and the cumulative carcinogenic
risk value is 7.8 x 107, which is less than 1 x 10”. The 100-H-28:4 subsite meets the
requirements for the dircct contact hazard quotient and excess carcinogenic risk as identified in
the 100 Arca RDR/RAWP (DOE-RL 2009b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requircments for the 100-H-28:4 subsite included a calculation of the
hazard quotient and carcinogenic (cxcess cancer) risk values for groundwater protection for
nonradionuclides. The requircments include an individual and cumulative hazard quoticent of
less than 1.0, an individual excess carcinogenic risk of less than | x 10, and a cumulative cxcess
carcinogenic risk of less than 1 x 10, Risk values were calculated for constituents that were
detected at concentrations above Hanford Site or Washington State background values or for
which there is no background value. In addition, the K4 for thesc contaminants must be Iess than
that necessary to show no migration to groundwater in 1,000 years based on RESRAD modeling
discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b). Based on this model
and a vadose zone of approximately 6 m (20 ft) in thickness, a K4 of 12 mL/g or greater is
required to show no predicted migration to groundwater in 1,000 years. All individual hazard
quoticnts for noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for
the 100-H-28:4 subsite is 2.9 x 10™', which is less than 1.0. No carcinogenic constituents met the
criteria for groundwater protection evaluation at the 100-H-28:4 subsite; thercfore, no
calculations of excess carcinogenic risk were performed. Therefore, nonradionuclide risk
requirements related to groundwater arc met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2014d), the ficld logbook (WCH 2013, 2014b), and resulting analytical data with the
sampling and data quality requircments specified by the project objectives and performance
specifications.

The DQA for the 100-H-28:4 subsite cstablished that the data are of the right type, quality, and
quantity to support site closcout decisions within specified error tolerances. The cvaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in a Washington Closure

Hanford project-specific databasc for data evaluation prior to archival in Hanford Environmental
Information System and are summarized in Appendix C. The detailed DQA is presented in
Appendix D.
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SUMMARY FOR INTERIM CLOSURE

The 100-H-28:4 subsite has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the 100 Arca RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed, and the analytical results indicatc that the residual concentrations of COPCs at the
sitc mcet the remedial action objectives for direct exposure, groundwater protcction, and river
protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-H-28:4 subsitc to Interim Closed Out. Contamination above dircct exposure Ievels was
not observed in the shallow zone soils and is concluded to not exist in deep zonc soils.
Institutional controls to prevent uncontrolled drilling or cxcavation into the decp zonc of the sites
arc not required.
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Table A-1. Maximum Contaminant Concentrations that Exceed Ecological Screening

Levels for the 100-H-28:4 Subsite *.

Hszardots Substatice 2001 WAC 173-340 Table 749-3 EPA Ecological Soil Screening Levels” Maximum
e Plants | Soil Biota | Wildlife | Plants | Soil Biota | Avian‘ | Mammalian® Result
Background Metals (mg/kg)

Antimony S 5 NA NA NA 78 NA 0.27 1.1 (<BG)
Arsenic 111 65 NA NA 7 18 NA 43 46 15
Arsenic V N 10 60 132 NA NA NA NA N
Boron NA 0.5 NA NA NA NA NA NA 6.8
Lead 10.2 50 500 118 120 1,700 11 56 37.3
Manganese 512 1.100° NA 1.500 220 450 4.300 4.000 328 (<BG)
Selenium 0.78 1 70 0.3 052 4.1 1.2 0.63 0.87
Vanadium 85.1 2 NA NA NA NA 7.8 280 46.9 (<BG)

NOTE: Shaded cells indicate screening values that are exceeded.

" Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluated in the context of
additional lines of evidence for ccological effects following a baseline risk assessment for the river corridor portion of the Hanford Site, which will include a
more complete quantitative ccological risk assessment.

Available on the Internet at www.cpa.gov/ecotox/ecossl.

Wildlife.

Benchmark replaced by Washington State natural background concentration from Ecology, 1994, Natural Background Soil Metals Concentrations in
Washington State, Publication 94-115. Washington State Department of Ecology, Olympia, Washington.

-

BG = background

EPA = U.S. Environmental Protection Agency
NA = notavailable

WAC= Washington Administrative Code

81 [~ 10T WIO,{ UONEDIJISSE[22Y G JISLA| 0) JUSWYIRNY
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CONFIRMATORY AND IN-PROCESS
SAMPLE DATA
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APPENDIX B
CONFIRMATORY SAMPLE DATA

Table B-1. 100-H-28:4 Confirmatory Sampling Results. (2 Pages)

Sample . i : : e Aluminum Antimony Arsenic Barium
Nisaber Sample Date/Time | Northing | Easting ) = o] POL =]0] POL ) T
JI6VF§ 6/3/2008 12:15 152498 | 577553 4770 6.9 7 13 262

J16VIO 6/3/2008 12:15 152498 | 577553

Sample " ¥ . _n Beryllium Boron Cadmium Calcium
Sample Dat v )

Nistither ample Date/Time | Northing | Easting = o] POL | m o] POL | m o] POL o[ POL
J16VF8 6/3/2008 12:15 152498 | 577553 0.13|U 0.13 2.7 1.3 1.9 0.13] 2010|C | 10.1
Jl6vio | 6n/200812:15 | 152498 | 577553 Y el

. . . Hexavalent

::::::':; Sample Date/Time | Northing | Easting Cheomtwn Cobalt Coppes Chromium
mg/kg |Q| POL [mg/kg|Q| POL [mg/kg|Q| PQL | m L

J1I6VF8 6/3/2008 12:15 152498 | 577553 45.6 0.5 2.5 0.5 329 0.5

0.35 [U| 0.35

J16VI0 6/3/2008 12:15 152498 | 577553

:z::l; Sample Date/Time | Northing | Easting Iron Lead Magnesium Manganese
me/ke [Q] POL | me/ke [Q] POL | me/ke [Q] POL [me/ke [Q]POL

J16VF8 | 6/3/2008 12:15 | 152498 | 577553 | 23400 11.3 126 76| 879 6.3] 669 0.1

J16VIO 6/3/2008 12:15 152498 577553 |}

s:l:lzl:r Sample Date/Time | Northing | Easting Mercury Molybdenum Nickel Potassium

mg/ke [Q] POL | me/ke [Q] POL |me/ke [Q] POL | mg/kg [Q POL

JIGVF8 | 6/3/2008 12:15 | 152498 | 577553 16.5 0.76] 18.7 0.5 363 41.4

T16VI0 6/3/2008 12:15 | 152498 | 577553

Sample . . e Selenium Silicon Silver Sodium

S N st
Number ample Date/Time | Northing | Easting me/kz | Q] POL |m Q] POL | m o] POL | m o[ POL
J16VF8 6/3/2008 12:15 152498 | 577553 . 4 ;
J16VI0 6/3/2008 12:15 152498 | 577553
Sample ! . L e Vanadium Zinc
Number Sample Date/Time | Northing | Easting mgkg [ Q] POL |m o] POL

TI6VIO | 6/3/2008 12:15 | 152498 | 577553

JIGVF8 | 6/3/2008 12:15 | 152498 | 577553 | 229 035] 322 15

Sample Sample Date/Time | Northi Eastin Americium-241 Cesium-137 Cobalt-60 Europium-152
Number il i & [5Cilg [Q] MDA | pCig [Q] MDA | pCiig [Q] MDA [pCig[Q]MDA
J16VF8 6/3/2008 12:15)  152498]  577553] 0.031|U | 0.031] 0.274 0.017] 0.065|U | 0.065] 0.13|U| 0.13
Sample 5 i i Europium-154 Europium-155 Potassium-40 Radium-226
Number | S2mPle Date/Time| Northing | Easting =0 "o Tom a1 Gije [Q MDA | pCivg [ Q] MDA |pCig| QMDA
JI6VE8 6/3/2008 12:15 152498 577553] 0.067({U | 0.067] 0.049/U | 0.049] 3.12 0.196] 0.326 0.044
Sample . . . Radium-228 Total Beta Thorium-228 Thorium-232
Number | S2mPle Date/Time | Northing | Easting =0 To T N |-G TQ] MDA | pCig [ Q] MDA [pCi/z|Q]MDA
JI6VE8 6/3/2008 12:15]  152498]  577553] 0.24 0.104] 0.163|U | 0.237| 0.241 0.025] 0.24 0.104
— T—
:au:;:l: Sample Date/Tinse | Northing | Easting Uranium-235 Uranium-238 Gross alpha Gross beta
r pCi/g | Q| MDA | pCi/g |Q ] MDA | pCi/g | Q| MDA |pCi/g | Q |MDA
J1I6VE8 6/3/2008 12:15 152498 577553] 0.142|U | 0.142} 2.72|U 272 216 3.23 35 5.35
Sample . . i Uranium - KPA
Number Sample Date/Time | Northing | Easting ug/z 1O MDA
JI6VE8 6/3/2008 12:15 152498 577553 1.74 0.008
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Table B-1. 100-H-28:4 Confirmatory Sampling Results. (2 Pages)

Rev. 0

Sample Number J16VES Sample Number J16VFE8
Sample Location N152498, E577553 Sample Location N152498, E577553
Sample Date 6/3/2008 Sample Date 6/3/2008
Constituent Class fug/kg| Q |POL Constituent Class | ug/kg | Q | POL
Aroclor-1016 PCB 53|{UD 53 3+4 Methylphenol (cresol, m+p)  |SVOA| 2700/UD | 2700
Aroclor-1221 PCB 53/UD 53 3-Nitroaniline SVOA| 6700{UD | 6700,
Aroclor-1232 PCB 53/UD 53 4,6-Dinitro-2-methylphenol SVOA| 6700{UD | 6700
Aroclor-1242 PCB 53|UD 53 4-Bromophenylphenyl ether SVOA| 2700/UD | 2700
Aroclor-1248 PCB 53|UD 53 4-Chloro-3-methylphenol SVOA| 2700[UD | 2700
Aroclor-1254 PCB 450|D 53 4-Chloroaniline SVOA| 2700/UD | 2700
Aroclor-1260 PCB 220D 53 4-Chlorophenylphenyl ether SVOA| 2700[UD | 2700
Aldrnin PEST 1.3|UD 13 4-Nitroaniline SVOA| 6700/UD | 6700
Alpha-BHC PEST 1.3|UD 13 4-Nitrophenol SVOA| 6700/UD | 6700
alpha-Chlordane PEST 14/ XD 13 Acenaphthene SVOA| 2700/UD | 2700
beta-1,2,3,4,5,6-Hexachlorocyclohexane  [PEST 1.3|UD 13 Acenaphthylene SVOA| 2700|UD | 2700
Delta-BHC PEST 1.3|UD 13 Anthracene SVOA| 2700/UD | 2700,
Dichlorodiphenyldichloroethane PEST 1.3|UD 13 Benzo(a)anthracene SVOA| 2700{UD [ 2700
Dichlorodiphenyldichloroethylene PEST 26/ XD 1.3 Benzo(a)pyrene SVOA| 2700/UD | 2700
Dichlorodiphenyltrichloroethane PEST 72|XD 13 Benzo(b)fluoranthene SVOA| 2700/UD [ 2700
Dieldrin PEST 35D 13 Benzo(ghi)perylene SVOA] 2700{UD [ 2700
Endosulfan I PEST 1.3|UD 13 Benzo(k)fluoranthene SVOA| 2700/UD [ 2700
Endosulfan IT PEST 1.3|UD 13 Bis(2-chloro-1-methylethylether  |SVOA| 2700/UD [ 2700
Endosulfan sulfate PEST 13|D 13 Bis(2-Chloroethoxy)methane SVOA| 2700{UD | 2700
Endrin PEST 1.3|UD 13 Bis(2-chloroethyl) ether SVOA| 2700/UD | 2700,
Endrin aldehyde PEST 36IXD| 13 Bis(2-ethylhexyl) phthalate SVOA| 4500/BD | 2700
Endrin ketone PEST 33]IXD| 13 Butylbenzylphthalate SVOA| 2700/UD | 2700
Gamma-BHC (Lindane) PEST 1.3|]UD 13 Carbazole SVOA| 2700/UD | 2700
gamma-Chlordane PEST 1.3|UD 13 Chrysene SVOA| 2700/UD | 2700
Heptachlor PEST 43|JD 13 Dibenz[a,h]anthracene SVOA| 2700[UD | 2700
Heptachlor epoxide PEST 1.3|UD 1.3 Dibenzofuran SVOA| 2700/UD | 2700
Methoxychlor PEST 44D 13 Diethy! phthalate SVOA | 2700{UD | 2700
Toxaphene PEST 13|UD 13 Dimethy! phthalate SVOA| 2700{UD | 2700
1,2.4-Trichlorobenzene SVOA| 2700{UD | 2700 Di-n-butylphthalate SVOA 470|ID | 2700
1,2-Dichlorobenzene SVOA| 2700/UD | 2700 Di-n-octylphthalate SVOA| 2700|UD | 2700
1.3-Dichlorobenzene SVOA| 2700/UD | 2700 Fluoranthene SVOA| 150[JD [2700
1.4-Dichlorobenzene SVOA| 2700/UD | 2700 Fluorene SVOA| 2700/UD | 2700
2,4.5-Trichlorophenol SVOA| 6700/UD | 6700 Hexachlorobenzene SVOA| 2700{UD | 2700
2.,4.6-Trichlorophenol SVOA| 2700|UD | 2700 Hexachlorobutadiene SVOA| 2700/UD | 2700
2,4-Dichlorophenol SVOA|] 2700/UD | 2700 Hexachlorocyclopentadiene SVOA| 2700/UD | 2700
2,4-Dimethylphenol SVOA| 2700|UD | 2700 Hexachloroethane SVOA| 2700/UD | 2700
2,4-Dinitrophenol SVOA| 6700/UD | 6700 Indeno(1,2,3-cd)pyrene SVOA| 2700/UD | 2700
2,4-Dinitrotoluene SVOA| 2700/UD | 2700 Isophorone SVOA| 2700/UD | 2700
2,6-Dinitrotoluene SVOA| 2700/UD | 2700 Naphthalene SVOA| 2700/UD | 2700
2-Chloronaphthalene SVOA| 2700/UD | 2700 Nitrobenzene SVOA| 2700/UD [ 2700
2-Chlorophenol SVOA| 2700{UD | 2700 N-Nitroso-di-n-dipropylamine SVOA| 2700/UD | 2700
2-Methylnaphthalene SVOA| 2700{UD | 2700 N-Nitrosodiphenylamine SVOA| 2700/UD [ 2700
2-Methylphenol (cresol, o-) SVOA| 2700/UD | 2700 Pentachlorophenol SVOA|] 6700{UD | 6700
2-Nitroaniline SVOA| 6700/UD | 6700 Phenanthrene SVOA| 2700[UD | 2700
2-Nitrophenol SVOA| 2700[UD | 2700 Phenol SVOA| 2700[UD | 2700
3.3'-Dichlorobenzidine SVOA| 2700/UD | 2700 Pyrene SVOA| 2700/UD | 2700
Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines B-2
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Table B-2. 100-H-28:4 In-Process Sampling Results.
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Sample . ) ) Arsenic Beryllium Cadmium Chromium
Niiiilber Sample Date/Time| Northing | Easting QT METAL QT METAL QT METAL QT METAL
mg/kg[ Q] PQL | mg/kg [Q] PQL | me/kg [Q[ PQL | me/ke[ Q[ PQL
JIIMWW6 11/28/11 10:00 NA NA 4.51 425 | 0.341 0.118 | 0.159 |U|[1.73| 13 0.985
JIMWW7 11/28/11 10:05 NA NA 221 |U| 416 | 0.299 0.115 | 0178 |U| 1.69 | 123 0.962
JIMWW38 11/28/11 10:10 NA NA 223 |U| 419 | 0316 0.117 | 0143 |U| 1.71 | 125 0.971
JIMWW9 11/28/11 10:12 NA NA 216 |U| 435 | 0.284 0.121 | 0.143 |U| 1.77 [ 13.5 1.01
JIMWXO0 11/28/11 10:15 NA NA 243 |U| 434 | 029 012 | 0123 |U[1.77| 113 1
JIMWX1 11/28/11 10:21 NA NA 206 |U| 426 | 031 0.118 | 0133 |U|1.73] 121 0.985
JIMWX2 11/28/11 10:25 NA NA 2 |U| 43 | 0364 0119 | 0172 |U| 1.75] 156 0.995
JIMWX3 11/28/11 10:29 NA NA 1.94 |U| 436 | 0.338 0.121 | 0.153 |U| 1.78 | 13.5 1.01
JIMWX4 11/28/11 10:33 NA NA 201 (U] 435 ] 0.293 0.121 | 0127 |U|1.77 | 119 1.01
JIMWXS 11/28/11 10:37 NA NA 4.76 429 | 0.315 0.119 | 0163 |U| 1.75| 124 0.993
Sample i ) ) Lead Selenium Silver Hexavalent
o Sample Date/Time| Northing | Easting QT METAL QT METAL QT METAL Chromium
‘mg/kg[Q[ PQL | mg/kg [Q PQL | mg/kg [Q[ PQL [ mg/kg[ Q[ PQL
JIMWW6 11/28/11 10:00 NA NA 143 343 | -0.111 [U| 8.23 ]-0.0543 [U| 1.08 | 0.155 |U|[0.155
JIMWW7 11/28/11 10:05 NA NA 4.68 3.35 |-0.0023 |U| 8.04 ]-0.0424 |U| 1.06 | 0.189 0.155
JIMWW8 11/28/11 10:10 NA NA 4.48 338 | -0.536 |U| 812 |-0.0446 [U| 1.07 | 0.155 |U|0.155
JIMWWO | 11/28/11 10:12 NA NA 3.69 35 1 0223 |U| 842 |-00139|U| 1.11 | 0.155 |U|0.155
JIMWXO0 11/28/11 10:15 NA NA 322 |U| 349 | 0233 |U| 839 |-00644 |U| 1.1 | 0.155 |U|0.155
JIMWX1 11/28/11 1021 NA NA 11.9 343 | 0288 |U| 823 |-0.0434|U| 1.08 [ 0.155 |U|0.155
JIMWX2 11/28/11 10:25 NA NA 5.51 346 | 0547 |U| 832 |-0.0076 [U| 1.09 | 0.155 |U|0.155
JIMWX3 11/28/11 10:29 NA NA 3.88 351 | 0673 |U| 844 |-0.0749 [U| 1.11 | 0.155 [U|0.155
JIMWX4 11/28/11 10:33 NA NA 3.87 3.51 0.17 |U| 842 |-0.0136|U| 1.11 [ 0.155 |U]|0.155
JIMWXS5 11/28/11 10:37 NA NA 8.58 346 | -0.103 |U| 83 ]-0.0597 [U| 1.09 | 0.155 |U|0.155
Sample ) . . Arsenic Barium Cadmium Chromium
Number Sample Date/Time| Northing | Easting TCLP TCLP TCLP TCLP
mg/L Q] PQL | mg/L |Q] PQL | mg/L |Q| PQL | mg/L | Q| PQL
JIRWF5 8/14/2013 12:52 NA NA 0.022 | U] 0022] 04 |B| 0002 | 0.002 |U|[0.002] 0.003 |U|0.003
Sample Lead Mercury Selenium Silver
Nisiibicr Sample Date/Time| Northing | Easting TCLP TCLP TCLP TCLP
mg/L |Q| PQL | mg/L Q| PQL | mg/L |Q| PQL | mg/L |Q| PQL
JIRWEFS 8/14/2013 12:52 NA NA 0.013 | B| 0.013 ]10.00003 |U| 3E-05 | 0.024 [U|0.024] 0.004 |U|0.004
Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines B-3




Attachment to Waste Site Reclassification Form 2014-118

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines

B-4



Attachment to Wastc Site Reclassification Form 2014-118 Rev. 0

APPENDIX C

CALCULATIONS

Remaining Sites Verification Package for the 100-H-28:4, 1607-H 1 Sanitary Sewer Pipelines C-i




Attachment to Waste Site Reclassification Form 2014-118

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines

Rev. 0



Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

APPENDIX C
CALCULATION BRIEFS

The calculations provided in this appendix are copies of originals that are kept in the active
Washington Closure Hanford project files and arc available upon request. When the project is
completed, the file will be stored in a U.S. Department of Energy, Richland Operations Office
repository. These calculations have been prepared in accordance with ENG-1, Engincering
Services, ENG-1-4.5, “Project Calculations,” Washington Closurc Hanford,

Richland, Washington. The calculations provided in this appendix include:

100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations, 0100H-CA-V0214, Rev. 0,
Washington Closurc Hanford, Richland, Washington.

100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100H-CA-V0215, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-H-28:4 Subsite Hazard Quotient und Carcinogenic Risk Calculations for Protection of
Groundwater, 0100H-CA-V0216, Rev. 0, Washington Closurc Hanford,
Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that arc provided in this 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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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0214

Subject: 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculation

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 conjunction with other relevant documents in the administrative record.

Committed Calculation [X] Preliminary [ Superseded [7] Voided [7]

.....

over =1

0 Sheets =11 ™R J Nielson | I. B. Berezovskly/| \\. D. Shoglie 6. Wikinsolf | 2/47/1S
Attm. 1=8 : 1y X’ .
Total = 20 4:8,@6&)\\ !Q/L,_,,(rp(&y@ﬁ}(( i \\,\ i o ,Z;O ——
S T \\ \o

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originétor R. J. Nielson \va Date  11/13/14 Calc. No. 0100H-CA-V0214¢\. Rev. No. 0
Project 100-H Area Closure Operations  Job No. 14655 Checked |. B. Berezovski Date  11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 956% UCL Calkeulations Sheet No. 1of 11
1 Summary
2
3 |Purpose:
4 |Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site.
5 |Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test
6 |for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
; contaminant of concemn (COC) and contaminant of potential concem (COPC), as necessary.
9 |Table of Contents:

10Sheets 1 to 5 - Calculation Sheet Summary

11 Isheets 6 to 8 - Calculation Sheet Verification Data Results - Excavation
12sheets 9 to 10 - Ecology Software (MTCAStat) Resuits

13[Sheet 11 - Calculation Sheet Duplicate Analysis - Excavation

14| Attachment 1 - 100-H-28:4, Verification Sampling Results (8 pages)

Given/References:
1) Sample Results (Attachment 1).
1815y DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev.5, U.S.
20 Department of Energy, Richland Operations Office, Richland, Washington.

3) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-86-17,
Rev. 8, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of
Ecology, Olympia, Washington.
5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data
with Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
Ecology, Olympia, Washington.
6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
Olympia, Washington, <htips:/fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim
Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.
8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.

Solution:
gg Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-
3 |RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAG 173-340-
37 |740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and
ag |carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification
39 |Package (RSVP).

41 [Calculation Description:

42 | The subject calculations were performed on statisticai data from soil verification samples (Attachment 1) from the

43 |100-H-28:4 subsite. The data were entered into an EXCEL 2010 spreadsheet and calculations performed by using the
44 |built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in

45 |accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in
46 {evaluation of data quality within the RSVP for this site.

48 {Methodology:
49 [ The 100-H-28:4 subsite underwent statistical verification sampling at the excavation area decision unit. Four focused
50 [samples were also collected.

52 |Analytical results for all sampling locations are summarized in the tables provided on sheets 4 and 5. Further information off
53 [the sample data quality is presented in the data quality assessment section of the associated RSVP.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines C-4
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washinqton Closure Hanford CALCULATION SHEET

Originator R. J. Nieison QJ/\/ Date 11/13/14 Cale. No. 0100H-CA-V0214, Rev, No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskii ig; Date __11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. __ 2 of 11

Summary (continued)

Methodology, continued:

For nonradioactive analytes with <50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
determined by direct inspection of the sample resuits (Attachment 1), the maximum detected value for the data set is used
instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no
reported detections. Calculated cleanup levels are not available in Ecology (2011) under WAC 173-340-740(3) for
calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989)
recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron,
magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in these
calculations.

All nonradionuclide data reported as being undetected are set to % the detection limit value for calculation of the statistics
{Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included
in the data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics
is done using the reported value. In cases where the laboratory does not report a value below the minimum detectable
activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of dupiicate sample pairs, the
samples are averaged before being included in the data set, after adjustments for censored data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on
the data and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small
data sets (n<10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are
performed. For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using
Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
(DOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address
variable quantitation limits within a data set), substitutions for censored data are performed before software input and the
resulting data set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:

1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.

The RPD is calculated when both 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 TDLs are pre-determined values for analytical methods

and constituents with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs
for identified methods based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the

methods based analytes. TDLs not included in Table 2-1 are based on the laboratory and/or methods 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-S|/((M+S)/2)]*100
where, M = Main Sample Value S = Spilit (or duplicate) Sample Value

For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the
data compare favorably. if the RPD is greater than 30%, further investigation regarding the usability of the data is
performed. To assist in the identification of anomalous sample pairs, 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 parameter 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. Additional discussion as necessary is provided
in the data quality assessment section of the applicable RSVP.
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET

ji
Originator R. J. Nielson Y{,)VV Date 11/13/14 Calc. No. 0100H-CA-V0214.~ Rev. No. 0

Project 100-H Area Closure Operations JobNo. 14655 Checked |. B. Berezovskiﬂ g) Date 11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Caiculations Sheet No. 3of 11

Summary (continued)

QUALIFIER LIST

1
2
3
4 * = duplicate analysis not within control limits

5 B =estimated result. Result isless than the RL, but greater than the MDL

6 C =the analyte was detected in both the sample and the associated QC blank, and the sample concentrations

7 was </= 5X the blank concentration

8 D = reported value is from a dilution

9 J =Result is les than the RL but greather than or equal to the MDL and the concentration is an approximate value (organics)
10 M = sample duplicate precision not met

11 N = recovery exceeds upper or lower control limits (metals)

12 N =MS, MSD recovery exceeds upper or lower control limits (organics)

13 U = undetected

14 X = serial dilution in the analytical batch indicates that physical and chemical interferences are present (metals)

15 X = More than 40% difference between columns, lower result reported (organics)

16

17 ACRONYM LIST

18 -- = not applicable

19 DE = direct exposure

20 EXC = excavation

21 GW = groundwater

22 HEIS = Hanford Environmental Information System

23 MTCA = Model Toxics Control Act

24 PQL = practical quantitation limit

25 Q = qualifier

26 QA/QC = quality assurance/quality control

27 RAG = remedial action goal

28 RDR/RAWP = remedial design report/remedial action work plan

29 RESRAD = RESidual RADioactivity (dose model)

30 RPD = relative percent difference

31 RSVP =remaining sites verification package

32 SAP = sampling and analysis plan

33 TDL = target detection limit

34 UCL = upper confidence limit

35 WAC = Washington Administrative Code

36

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines C-6



Attachment to Waste Site Reclassification Form 2014-118

Wa il Hanfor

Originator R. J. Nielson U\)

Project 100-H Area Closure Operations

Job No.
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations

CALCULATION SHEET
Date _11/13/14  Cale. No. _ O1 00H-CA-V0214‘/‘f\ ~, Rev. No.

14655 Checked

1. B. Berezovskiy,

1 [Resuits:

2 |The results presented in the tables that follow inciude the summary of the results of the 95% UCL calculations

3 and/or maximum for the excavation area, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD

1 calculations, and are for use in risk analysis and the RSVP for this site.

5

6

7 Results Summary *

8 Excavation Focused

9 Analyte 95% UCL Maximum Maximum Units
Result Resuit Result

10 |Antimony 11 - 0.64 mg/kg

11 |Arsenic 8.9 - 115 mg/kg

12 |Barium 80.4 - 97.3 mg/kg

13 |Beryllium 0.32 - 0.13 mg/kg

14 |Boron 24 - 6.8 mg/kg

15 |Cadmium 0.059 - 0.21 mg/kg

16 |Chromium 114 - 124 mg/kg

17 |Cobait 6.8 - 6.7 mg'kg

18 |Copper 14.7 - 165 mg/kg

19 JHexavalent chromium - 0.272 0.435 mg/kg

20 |Lead 37.3 - 35.9 mg/kg

21 |Manganese 328 - 318 mg/kg

22 |Mercury 0.012 - 0.047 mg/kg

23 |Molybdenum - 0.36 0.30 mg/kg

24 |Nickel 13.8 -- 12.3 mg/kg

25 |Selenium - 0.87 - mg/kg

26 |Silver 0.23 - - mg/kg

27 |Vanadium 46.9 -- 415 mg/kg

28 |Zinc 45.2 - 441 mg/kg

29 |Arocior-1254 - 0.0054 0.0071 mg/kg

30 |Aroclor-1260 - 0.061 0.27 mg/kg

31 {44-DDE - 0.0011 - mg/kg

32 {4-4-DDT - - 0.0046 mg/kg

33 |Dieldrin - 0.00092 - ma/kg

34 |[Methoxychior -- - 0.0011 mg/kg

35 |Dimethyl phthalate - - 0.056 mg/kg

36 {Pyrene - - 0.035 mg/kg

37

38 |WAC 173-340-740(7)(e) Evaluation:

39 [WAC 17 -Part Test for

40 |most stringent RAG: EXCAVATION

41 |95% UCL or maximum:>

42 {Cleanup Limit? YES YES

43 |> 10% above Cleanup Limit? YES YES

44 |Any sample > 2x Cleanup Limit? YES YES

45 * The 85% UCL result or maximum value, depending on data censorship, as described in the

46 methodology section.

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitaiy Sewer Pipelines

Rev. 0
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Attachment to Waste Site Reclassification Form 2014-118

Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator R. J. Nielson W\} Date 11/13/14 Calc. No. 0100H-CA-V0214, Rev. No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskii;g &) Date 11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 5of 11
1
o |Results:
3 | The resuits presented in the tables that follow include the summary of the results of the 95% UCL calculations and/or maximum
4 for the excavation area, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk
5 analysis and the RSVP for this site.
6
7
8 Refative Percent Difference Results and QA/QC
9 Analysis®
10 Excavation
11 Analyte Duplicate Spiit
12 |Aluminum 4.2% 14.7%
13 |Barium 6.7% 14.7%
14 |Calcium 4.0% 4.2%
15 {Chromium 9.8% 1.5%
16 {Copper 0.8% 22.8%
17 {lron 1.0% 15.2%
18 [Magnesium 1.8% 3.4%
19 [Manganese B.7% 11.8%
20 [Silicon 4.6% 86.7%
21 |Sodium 9.6% -
22 |Vanadium 2.9% 25.2%
23 |Zinc 2.1% 27.8%
24 *RPD listed where result produced, based on criteria. If RPD not
25 required, no value is listed. The significance of the reported RPD
2¢ Values, including values greater than 30% (35% for split data), is
27 addressed in the data quality assessment section of the RSVP.
28
29
Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitarv Sewer Pipelines C-8



Originetor R.J Nietson

Attachment 1o Waste Site Reclussification Form 2014-F1%
‘CALCULATION SHEET
Date 1111314

Project 100-H Aroa Closure

100H Area Closure Opermtons ________________
‘Subject 100-H:28:4 Subsite Cleanup Verification B5% UCL Calculations’

Job No. 14665

Cale. W, 01000 CAVI1Y {0
Chacked ). 8._Berezovakiy | I

Rev

1
2
3 Sample
4 Oate
5 F7%i]
6
7 w2
[ w2/ -
1 w2
10 w2s |
11 e
2 7]
13 7]
14 oena_|
15 W
18 EZICM
17 w21
i1
19 Bample
20 Dase
2 /14
2 w/ia_|
2 e
24 a2/
25 W
2 w2/
Pid ans |
28 214
20 o
et |
at Wi |
a2 L7
2
3
Carge ia el 03 10 Cargn data s (02 17 Large date 6t (2 10), arge data set 0z 10), Large data set (n 2 10), Large data se (1 2 10)
3 95% UCL basad on i use MTCAStat lognommat use MTCASIat iognonmel use MTCAS:at use MTCAS@t lognomal s MYCAStt lognormal
oo 2mativte, oy cistribuion. Sistribision, dhstriouon stribution. distribution. Qustribuion.
: 7

E)

0.040

0.021

i ] eose
0,088
GW Protection | 0.81
o Na NA NA
4 > 10% above Rimita{ NA' N NA N NA NA .
48 Any sample > 2X Cleswp Limit?] NA RO TNA A CTNA T NA NA
Bacause sl values are below | The datasetmests the | Because sk valuas are bolow | Becauce ail valuss are below | The datasslmeetsthe |  Because all velues are
. WAC 173340 " beckground (5 mgkg) the 3-part lest critenia when ‘backpround (132 mg/kg) the | dackground (1.5 mg/kg) the | 3-part test critria when below background (0.81 B'““':a":““"zm‘c m::is';m”:mm
Comp WAC 173-340 3-part wstis nol. compared 1o the most WAC 173-340 3-part test is not | WAC 173-340 3-part tos! is not comparned Lo the most mg/kg) the WAC 173-340 3- ""nc \gw ‘. ot 3 M‘“ wed "".,‘a‘qw""mﬂ rt w : m“ required.
roquired stringent FAG. required. raquired. stingent RAG. oan teatis not required. Fpar requwed. equl

48 Acronyma snd qualifiers sre defined on sheet 3.
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Project 100-H Area Closure

10t Aea Glosure Operavons __________________
Subject 100-H-28:4 Subsits Clesnup Verihcation 96% UCL Caiculations

Originator A J. Nisison E)\)

Attachment to Waste Site Reclissitication Form 2014- 118

CALCULATION SHEET

Calo. No. 0100H-
Checked 1. B.

CANVER14 [y

Rev (0

1 10044-28:4 Statisticel Caiculations
2 Dats -
3 Sample Sample Nicka!
4 Number Daby i mohy | O | POL
5 IO (2% 138 X X
e JITKNY [ 22 DX _
? 1£E) [ 16 1 X 088
] TX0A0 (7% e X 085
9 TX0M1 w2nd | 3 208 . X _ 0.008 _
0 T2 %2 368 28 [ X 1 084 _
11 T s2na |7 318 nrox 12 | 084
12 T w2 272 w04 | x o1z | (59
5] TXMS w2na_| F12 Mo 0.12 .08
4 TXMG w2ria_| 2 2 091
15 TXM7. w4 |~ 088
18 TXME Wi | 088,
17 T 2/14 .084
8 et Detal
9 Semphe Sampie
20 Moumbee Sate
2 JTTXNOLATXNT |07 018 |
2 08 927 075
2 1X0M0 072/ 77
2 1 Ste | 27|
2 D042 [ 024
2 w2ria | 08D | !
Pl e | o ! !
2 TXM5. (7 0
2 TXME w2n 18!
Y TXMY 24| 28
3 TXME 92/ 075 I
2 XM 2 070, T
£
% Shver Venadam Zine
Larpe cata sel {n 2 10), Large cuta sat (n 2 10), Lawpe duin st (n 2 10), Larpe data set (n 2 10), | Large data set {n 2 10}, lognormal | Large date sel (n 2 10), lognormal
* 95% UCL based 00| uze lognormal | use MTCAStt kognormal use MTCAStt iognommat use MTCASWt kgnommal | and nommal distnbuton rejected, | and nomal distribution reected.
distribution. e 2-satisic. use 2-gatiec.
bl L.z R - -
ar o% h N -
38 17 - S
s i
40 T N
a -
) Aiver Protaction (27 River Protection
3 NO NA N NA
.5 ’ W T T TTTT e T o L
4 NO NA HA RS )
Bacause ak vaues are below ‘:“"“';“m‘."ﬂ‘” Because afl vaisos are below | Bocause sll vaues are below |  The cats sel moeis the | Because all values are - we ecause all valuss are
p WAZ 173340 Comptience? background (72.0 ma/kg) the .y, ot et background (512 mokg) e | background (0.33 mpkg) the | 3-parttestcriteria when | below background (0.73 Becaume m"‘“‘“v' ):"w"’m {878 movg) the WAC
WAC 173.340 3 pert lowi i not] Mee™ CTROR | /AC 173.340 3-pan fo i ol | WAC 173340 Jpart el s ot | compared o the most | mg/kg) the WAC 173.340 3 g background e
Port 158118 701 when compared 1o the diact o > 173340 3-part test Is nok required. | 173-340 3-0art teet b ot recksred
rwguired xpomire FAG. raquired. rocqied. stringent AAG Part text is not required
48 Acronyms and quatiers sr Gefieed on ahaet 3.
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Attchment to Waste Site Revlassitication Farm 2013-11%

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

R, J. Nietson Date. 1111314 Calc. No. ____ O100H-CA-VO214, (1. Rev. No.
Project 100-H Area Closure Operations Job No. 14685 Checked 1B Berozovskly ;’ 1 Date
Subject 100-H-28:4 Subsite Cleanup Verificahon 95% UCL C Shewt No.
1 H-28:4 Bubaite
Verification Data - Excavation
Sampie Sample | Sample Hexavalent Chromium Selentum Aroclor-1254 Aroctor-1260 4-4"-DDE
Area Number Date POL_| moikg ugkg | @ ] POL | ugkg | G ] PoL | uggp | @ | POL
EXC-12 JITXNG 0155 026 X g EX) : 26 U 024
Dupicate of JATXNO | JITXN1 14__| 0155 7 U T2s u
EXC- 17X T 28 U
J 25 u :
v 26 T
Y 25 J
u 28 U
N y 26 ]
U286
v 25
u 25
u 24
Y] 25
Arocior-1254
8% i
54 .
i r
17 upg GPY mA Rver 1 47 ugg i’:’; River | 33 ugig River Protection u:):g ﬁ,ﬁ‘ Five
Maxirmum > Cleanup Limit? _._No NO _ NO NO YES No_ | NO
> 10% above Cleanup Limit?| NG T T N T . NO 1 _NO YES - NO [
Any sample > 2X Cloanup Limit?| NO NO o NO YES NO NO
The data set meets the The data set maets the The dats set meets the The data set meets the | Z::g:‘:“m";ﬂ'“ The data setmeets the | Tre data set mests the
3-Part Test Compl ? 3-part test crileria when 3-parnt test criteria when 3-part test crileria whan 3-part test criteria when reets the 3.¢an test criteria 3-part test criteria when 3-part test criteria when
tence compared to the most stringent|  compared to the mosi compared ko the most compared fothe most | e Pt the divect | COMPared to the mast compared to the most
RAG. stringent RAG. stringent RAG. stringent RAG. “.w“‘m FAG. stringent AAG. stingent AAG.

Acronyms and qualifiers are defined on sheet 3.
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Attachinent W Waste Site Reclassitication Form 2014-11%
CALCULATION SHEET
Washingion Clouure tenford
Originator H. J. Nielsor K ) Oste__ 11713114 Cale. No. 0100H-CA V0214, Rev. No. [}
Project 100-H Area Ciosure Operations Job No. ¥ Checked | B Berezoveidy \ & Duts _11/1%Y4
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calcutations Shest No. 9o 11
Software (MTCAStat) 1
BATA (] T Antimony 95% UCL Calowiation DATA 0 Arsenic 5% UCL Calculation BATA 5 Bariom 96% UGL. lation
1 JITXNOUITXNT 28 JITXNGITXNY 580  JITXNOGITXNY
15 SITXL s N 738 JITXLE
083 JITXMO Number of samples ‘Uncensored vales a8 JITXMO Numbar of sampies Uncensored values n2 JITXMO Number of sampies Uncensond vakues
11 ST Uncersored 12 Mean 1.02 R JITXMY Uncensored 12 Mean 63 N2 JITXMY Uncensored 12 Mean 722
10 NTXMZ Cansored Lognormal mean AR 4 41 HTXM2 Censored Lognormal mean 61 945 J1TXM2 Censored Lognomal mean  72.3
10 JITXMS Detaction &mit or POL Std. gevn. Q.18 223 JITXM3 Detection kmit or POL Sd. devn. 5.4 714 JITXM3 Deaction limit or PQL. Sid. dewn. 138
078 SITXM Method detection kmé Madian 10 91 J1ITXM Method detaction mit edian 40 50.6 JITXM4  Method detection kmit Median 723
0.96 JITXMS TOTAL 12 Min, 078 50 JITXMS TOTAL 12 M. 20 584 J1TXMS TOTAL 12 Min. 541
0.67 TS Max. 15 31 J1TXME Meax. 23 541 J1TXME Max. 945
0.78 NTXM? 82 JITXM? 778 JTXMT
11 JITXMB 83 JITXME 0.8 JITXME
10 JITXMO 7 HTXME €50 JITXMO
Lognomal digtribution? Normal dstritamon? Lognonmai destribution? Normal distribution? Lognonmal distribution7 Normai distribution?
r-squared is 0.880 r-aquared is: 0 828 r-equared is: 0.858 requared s:  0.617 r-aquared s: 0 951 +oquared is:  0.939
3 Recommencations: ‘Recommendatons:
Raject BOTH lognormal and normal distributions. Reject BOTH iognormal and nomal distributions. Use lognormat distribution.
UCL (based on Z-statietic) s 1.4 UCL (based on Z-statietic) 8 89 UCL (Land's method) i 80.4
TA BaryWham $5% UCL BATA L] Boron 96% UCL Calcultion BATA L Cadmiumn 06% UCL Caiculation
020 JITXNGIITXNY 048 JITXNOJITANY 0020 JITXNOUITXNT
032 JITXLS 20 TS 0.085 JITXLS
032 JITXMO Number of samples Uncensored vakies 17 JITXMO Numbes of sampies Uncensored values. 0019 JITXMO Number of samples. Uncensored vaws
0.34 JITXMY ngored 12 Mean 028 20 JITXM Uncangored 12 Mean 20 0.051 JITXMY Uncensored 12 0.040
0.38 JITXMZ Censored Lognormal mean 0.28 27 JITXMZ Lognonal mean 207 0038 JITHMR2 Censored Lognommai mean  0.050
0.32 NTXM3 Detaction Bmit or POL Std. devn.  0.080 14 JITXMI Oetaction imit or POL Sid. dewn. 0.85 0.081 JITXMI Detection bmit or POL Sd devn.  0.02)
0.28 JITXM4 Method detaction Hmit Median 029 18 JITXMA Method detaction Em#t Median 19 0059  JITXM4 Method detection Hmit Median  0.052
0.24 JITXME TOTAL 12 Min, 0.20 1.8 SITXMS TOTAL 12 Min, 0.48 0046  JITXMS TOTAL 12 Min. 0019
020 JITXMe Max. 098 oas  JITXMG Max 34 0020 JATXME Max  0.088
030 JITXMT? 34 JTXMT 0.081 JITXM7
oz JITXME 33 JITXME 0.086 J1TxXMe
021 NS 27 JITXME 0.082 JATXME
Lognormal diswribution? Normel distribution? Logs i Nonm L Logn !l . Nornal
r-equansd ks: 045 rsquared is 0.867 r-aquared je: 0.84% T-squared is:  0.957 r-squared is: 0.865 r-equsted s: 0.93t
Recommendations: Rucommendetions. Recommendations:
Uss lognonmad ditribution. Use normal distritustion. N Use normal distribution.
UCL {Lancr's method) is. o UCL {based on t-siatistic) is 24 UCL (based on t-statistic) ik 0.059
ATA "Cheomlum 5% ion DATA D Cobel 95% UCL Ceiculation DATA © 9% DCL o
745 JITXNGIJITXNY 15 JITXNOHTXNE 128 JITXNOSTITXNY
104 JITXLS 83 JITXLY 139 JIT
AREY JITXMO Number of samples Uncensored values 64 JITXMO Numbet of samples. Unconsored vales 139 JITXMO Number of sampiles. Uncensored values
121 JiDam Uncernsored 12 n 101 75 JITXM Uncensored 12 6.4 1486 JITXMY Uncemsored 12 Mean 141
123 JITXMZ Censored Lognormal mean 10,1 734 ITXM2 neored Lopnommal mean 6.4 160 JITXMR Cansored Lognonmel mean  14.1
10.3 JITXM3 Dstection timit or AOL Std devn. 20 85 JITXM3 Detaction kmi or PQL Sid. gevn. on 14.4 JITXM3 Detsction limit or POL Sid. devn. kAl
9.3 JITXMS Method detecton Bmi Maodian 164 52 JITXM4 it Median 64 128 JITXM Method detection kmit Median 140
s JITXMS TOTAL 12 M. X} 6.0 JITXMS TOTAL 12 Mo, 5.2 136 HTXME TOTAL 12 Mn. 128
1) J1TXME Max. 125 8.6 JITXMS Max. 75 141 JITXME Max. 16.0
@S ATXMT 61 JITXMY U STXMT
"7 JTXMe 57 JITXMB 187 JITXM8
75 JITXME 58 JITXME 13.0 JITXME
‘Lognommal destribution? Normai arstribution? Lognonmal destributon? Normal gistntution? Lognormal disiribulon? Normal disiribation?
r-aquered & 0.901 r-squared is 0.925 r-aguared is; 0.962 requared is.  0.956 r-squared is. 0. r-aquered ®: 0 983
‘Recommaendations: Recommendations:
Use lognormal destribution. Uae lognormael distribution. Use lognormal distriution.
UCL (Land's method) i6 4 UCL {Land's method) k& 8B UCL (Land's methad) is 147

61 Acronyma snd quekfiers re Gefed on show! 3.
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Project 100-H Area Giosure Operations

100.H Area Clogure Operations ____
Subject T00-H-28:4 Subsie Cleanup Veriicabon 95% UCL Caiculations
tat) Rosults, 100-H-28:4 Subsite Excavation
DATA © Tead 95% UCL Carcuiation DAl Manganese B5% Calculation

Mtachimnent to Waste Site Redlassitication Lo 2003-11%

CALCULATION SHEET

111214
Job No. ___ 14855

Caic. No. 0100H-CA-VO214 -/

Rev. No.

Chiecked 1 8 Berarovabey 0 Dete
Shest No.

[

T
10011

, DATA © Wearcury 9% UCL Caculstion
2| 34 NTXNOWITXNG 31 SITXNOUITXNT 00085 JATXNOIITXNY
al se s N IS 0011 NTXL8
4] 81 a0 Number of samples Uncensored vaiues M0 ATXMO Number of samples Uncensonsd vakses 0012 JITXMO  Number of samples Uncensored vakes
s{ 85 s Uncensored 12 Mean 173 . ATXMI 1 n 308 00006 JITXMY incensored 12 Mean  0.010
6] 80  uTxme2 Cansornd Lognormal meen 167 3’ TxMz Censored Lognonmal mean 308 0014 HTXMZ Censored Lognormal mean  0.010
7] 83 sTaM3 Detaction mi or PQL Sid devn. 225 318 JITXM3  Detection hmk or POL Std.devn. 363 | 00005 JITKM3  Detection lma or POL Std. dev. 00006
al 225 iTxma Wethaxt dotecion bt Modan 825 2712 JTXM4  Mhetnod Getection kmN Median 303 00068 JITXMS  Method detection hmd Median 0,005
2 3.0 JITXMS TOTAL 12 Min, 33 74 JITXME TOrAL 12 Mn, 0 0.014 JTXMS TOTAL 12 Min.  0.0085
0] 33 irxme Max 843 288 JTXMe Max. 378 Q0075 HTXME Max.  0.014
1| es  smow 206 ATXMT 00082 SITXMT
2| 25  nTxms 265 siTxMB 0012 JITKME
| 67 smame 20 SiTXM9 0002 JITXMS
u Lognormal Lognormal distnbus Normat ¢ Logs Normal
15 roquared s 0.033 r-squared is 0.585 raquared is. 0.972 requarsdis. 0.957 r-squareds; 0.961 rsquared s 0956
16 Recommendations: Recommendatons: Fecommendations:
17 Use lognormat destribution. Use lognormat distribution. Lise lognonmal distribution
18
9 UCL (Land's metmod) is 373 UCL (Land's method) s £ UCL (based on t-statiatic} is o012
20
21 |TBATA 0 Wicket 96% UCL ATA 10 Shver 96% UCL Caiculation TATA ] Vanedium 9% UCL Calcuietion
22 130 JITXNOAITXNT .15 JITXNGIITXNY 581 SITXNGUHITXNY
23] ne stas 0075 NTXLY 422 JTXLS
2] ne  srxme Nomber of samples Uncensored vakes 017 STXMO Number of sampies Uncensored vaiues 427 JITXMO  Number of samples Uncensored vakss
5| 28 s Uncensored 12 Mean 125 027 HTXM1 Uncensored 12 Mean 0.6 26 JITXMY Uncensored 12 42
2| 120 N Consored mean 125 024 nTxmz Censored Lognommal meen 016 426 ST Censored Lognommal mean  44.2
a7l 17 nmoe Detection lamit or POL Sid.devn 28 008 JDOA3  Datecbon imit or POL Sid gem. 0.076 426 JITXM3  Dewchon bt or PQL Sid.gem 56
2| w4 nmom Method detection lmit Megan 118 Q16 /TXMA  Mamod detachon kit Medan 018 383 JITKM4  Method detection Medan 428
8] 1o samams TOTAL 12 W 102 Q15 TXMS TOTAL 12 Min 007 457 JITKMS TOTAL 12 Min. 383
o] w2 smme Max. 208 o1%  JiTXME Max 028 489 JITXMS Max. 584
a|l ar anee 028 STXMT 304 NTXM7
2| 128 siTxme Q075 JTXM8 34 JITME
B| w07 smee 007 TXME 482 N1TxMe
3 tognormal drstribution? Normal distributon? Lognormal distribution? Notmal distribution? Lognormal distribuuon? Norma! distribubon?
s raquarea s 0.745 T-5Quarod is 0.648 r-squared s 0.912 r-squared is: 0.924 r-aquared is: 0.884 raquared s 0648
% : Recommendations. Recommendations:
a7 Reject BOTH logroma) and nonmal distibutions. Uss lognormal distrioution. Reject BOTH lognormal and nomal distributions
3
2 UCL {based on Z-statisiic) s 138 UCL (Land's method) i 0z UCL (based on Z-statistic) i 59
0
« [oaTA 3 Tine 95% UCL Calcummtion
a2 s snvoutn
43| a3 simae
44| 458 siTxmo Numbes of sampes Uncansored vahues
4| 452 nmom Uncensored 12 Mean 430
48 4715 J1TXM2 Censored Lognormal meun 430
a| a8 nmxms Deotection limit o1 POL Sia gewn. 18
8| 374 Jrxme Metnad delection kit Meckan 434
| w03 nTxms TOTAL 12 Min. 384
sol e pxme Max. 476
st| a0 srrxmr
52| 478 JITXMB
53 364 JITXMS
54 Lognomal distribution? Normal dstribubon?
55 rsquaredis: 0943 r-4quared is 0.950
58 Recommendabons.
57 Use kognormal dstrbation
58
50 UCL (Land's methed) 1s 452
LY
61 Acronyms and quaiifiers are efined on sheat 3.
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Attachient o Waste Si1¢ Reclassitication Form 2014-11% Rev 0
CALCULATION SHEET
Washington Closurs Hanford
ginator R, J. Nistson M Dete 1134 Calc. No. 0100H-CA V0214 Rev.No.__ O
Project T00-H Area Closure ons Job No. 14655 Checked 1. B. Berezovskr Date 11713714
Subject T00-H-26:4 Subsile Cleanug Verification 85% UCL Calculations Sheet No._ 110 11
1
2| At Arsenic Barium Beryiium Cetchom hromium Cobak
3| Q] PoL Q] PoL_ | mokg [ @] eOL gkg [Q | POL | mgkg [ G| POL G| PoL_ | mokg G PO
4 1. 1.9 038 25 0.65. 50.9 0076 | 019 , 6| 0033 | 5850 | 13 75 0.057 78 X __0.009
5| 1. 1.1 037 26 0.64 560 0.073 020 | 0032 | 6080 138 58 0.056 74 X . _0.0e7
8__Spitot JITXNG | JITXW2 14 | #10 | | e 164 [DU] te4 428 [ C| o497 | 517 i oo0@s4 | 0783 | 00994 | 6610 | 7.96 7.39 0.149 134 [ 0348
7 Analywie:
8| TOL 5 0.6 10 Pl [¥) 700 Z
9) Both > POL? Yoo (continue) Yes {continue) You (contimus) | __Yea (contnue) Yos (continue) Ves (continue) Yes (continue)
10} . Both >5xTDL? Yes (calc RPD) No-Stop (accepteble) Yos {caic RPD) No-Siop (accepiabie) Vea (calc RPD) No-St aie)
11| Duplicate Analysis PO 4.2% 2 6T% S A%
12 | Difarence > 2 TOL? Not apphcable o - acceptable N e Nol appiloabla_ B Not appicable NG - acoopteblo
134 Soth > POL? Yos (oontinue) |  No-Stop (acceptabie) Yeos (continue) Yos (continue) ~ Yes(continus) [ Yes (continue} Yes {continue)
141 ; Both >5xT0L? Yea (cale RPD) No-Stop (acceptable) Yeou {celc RPD) No-Sicp (accepiabie) Yoo (cuic RPD) eptabie) |
15| SpitAnatysis RPD 147% - T, T o 2%
16} [ Dffecence > 2 TOLZ ot spplicable No - accepteble No - acceplable Nol appiicebre Yes - assess further Not appicable Yos - assess Turther
17
18 Duplioats - 100-H-28:4 Subelte - Excavation
19| Sempling Sample | Semple fron Lesd Magnestum Meroury Nickel
20 Arve. Number | Dete Q] PoL POL_| mghg Ja Te] PaL Qo [ paL
21 EXC-12 JYTXNG | 90214 20000 38 33 027 5020 37 0.0067 ; B | 00050 138 | X | 012
22| Duphcate of JITXNO | JTTXNI | @214 19600 37 34 | 7T 026 5110 36 0.0063 B | 00060 122 | X | o032
23 _Spitod JITXNG | J1TXW2 | @2i14 23300 7.96 314_(BO| 164 4850 8.45 0.0040 | U | 00040 1.9 0.148
24 Ansiysie:
25| TOLU 5 02
26| Bath > POL? | ___Yes (continue) Yos {continue) Yo (continue)
27 . Both >5xTOLT Ve (calc RPD) Yea (cakc RPD) No-Siop (acooptabie)
2g| Duplicats Analysiz AFD To% 87%
29 Difference > 2 TOL? Nof applicable (] e
30} Both > POL? Yes {continus) Yes (continue) No-Stop {(acceptable)
3 ot Analysis Both >5xTDL? Yoa (caic RPD) Yas (calc RPD)
2| RPD 15.7% TE%
et Ditference > 2 TDL.? Not appiicable __ Notappicable Na - acoeptable
4
35 licate Anatysis - 100-H-28:4 Subsite - Excavetion
| Sampling Sampis | Sampie Potesaium sliicon Sodium Aroctor-1260
37| Aea Number | Dste | mokg | Q POL | mghkg | @ POt | mokg | O PaL | ugkg | O POL
39 EXC-12 JITXNG | 924 782 | 405 232 N 58 209 583 | & 26 _| Ul 28
39 Duplicate of JITXNG | JITXNY | &/2n14 | 817 Y 243 | N 55 329 i 579 a1 | J1 28
4o spitot JATXNO | JiTxwa [ avena 713 [ 83 587 1.49 192 [ 698 359 112
41 Analysis:
42| TOL 400 2 50 20
4| Both > POL? Yo {continue) Yes (continue) | Yes (continue). ~ No-Stop (acceptabie)
44l Dypiicate Analysis Both >5xTDL? No-Siop e) Yes (calc APD} Yea (colc RPD)
45| L) 46% 96%
45 Differonce > 2 TOL? No- table Not applicabe Not applicable agpi No - acceptabie
47| Both > PQL? 4 Yes (continue} Yas (continue} Yee (continue) [ Yes (continue) Yos (continue) No-Stop (acceptable) |
48 s anatysis Both >5xTDL7 No-Stop (acceptabie) Yes {caic APD) "~ No-Stop {accoptable) _ Yes (coic RPD) YelcalcRPO) |
49) RPD 86.7% 252% 27.8%
50 Ditarence > 2 TOL? No - acceptable Not applicable Vo6 - easeas further "ol appiicatie Not apphcable Mo scceptatie |

51

52 Acronyms and quatifiers are defined on shest 3.
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Attacl 1. 100-H-28:4 Subsite Verification Sample Results (Metals).

=
&
b5
- Locati HEIS Sample Al Arseni Barium Beryllium Boron
= ation
= Number Dute mgig| Q [PQL fmp/kg| Q | POL famp/kg | Q | POL | mahg Qo [ror mpfke | Q roL
- EXC-12 JITXNO 9/2/14 11 J.io3s 25 | ] 065 | 599 0075] 019 ; B ;0033 097 U 0.97
<3 Duplicate of JITXNO | JITXN1 912114 L1037 26 064 | 56.0 0073 | 020 © 0.032 0.95 U | 095
= EXC-1 JITXLS 9214 15 [ M1 035 35 | 060 | 739 | 10069 032 2 0.030 20 0.89
2 EXC-2 JITXMO 91214 093 J ;034 38 059 | 732 0.06% | 032 0.030 17 B 0.88
= EXC-3 JITXM1 92114 1.1 ] 035 39 060 | 912 [ | 0069 034 | 0.030 20 ., ] 0%
= EXC4 JITXM2 912114 1.0 3 03 41 | 0.59 | 94.5 0068 | 038 0.030 21 ¢ 0.88
= EXC3 JITXM3 972114 1.0 )] 038 | 223 066 | 714 0076 | 032 0.033 14 B | 098
’; EXC-6 rXM4 9/2/14 0.78 J ] 038 9.1 065 | 596 0075 1 0.26 . B
)% EXC-7 rXM5 92114 09 : 3 | 036 50 062 | 584 _ 100721 024 18 B
> EXC-8 [XM6 9214 097 | 1 0.37 3.1 064 | 54.1 0074 | 0.20 . .
§' EXC-9 J1TXM?7 92114 076 | J 035 | 62 | 060 | 77.8 0.069 | 030 0.030 34 0.89
= EXC-10 J1ITXME 924§ o T3 035 83 062 | 89.8 0071 | 027 0031 | 33 1 _091
= EXC-11 JITXMY 9/2114 1.0 1] 0.34 37 059 | 65.0 0068 | 021 0.029 2.7 0.88
= Split of HTXNO JNTXW?2 92n4 . 1:.64 DU | 164 | 428 | C | 0497 ] S17 0.09941 0.793 0.09%| 1M1 B | 099
F FS-1 JITSWS | 11/18N13 035 U 115 | 973 10070} 0.11 B 0.030 6.8 0.90
.: FS-2 ITTHO2 3/25/14 064 | B 8.5 793 | ;008 ) 011 | B 10036] 18 B 11
2 FS-3 J1THO3 3514 044 | B 10 065 | 411 0.075 | 0.033 U 0.033 0.97 u o9
‘4: FS4 JITHIS 318714 038 | U | 038 | 35 1 066 | 60.0 10075 | 0.3 B 0.033 13 B 0.97
- Equipment blank JITXN2 912114 033 | UJ] 033 | 057 U | os7 16 i 0,066 | 0.061 B 0.028 0.84 U 0.84
X
S. Gray cells indicate not applicabic.
= + = duplicate analysis ot within control limits
;\ B =estimated sesult. Result is less thun the R1L, but greater than the MDL.
r_;" C = the sanlyte was detecied in both the sample and the associated QC blank, and the sample concentrations was </= 5X the blank concentration
§ D =r1eported value is (vom a dilution
< excavation
" F. focused sample
< HEIS = Hanford Envirommental Information System
& 1 & Result is les than the RL bt greater than or equal o the MDL aud the concentration is an approximate valie (organics)
0 M = smnple duplicate precision not met
= ¥ = recovery excecds upper or lower controf limits (metals)
i N = MS, MSD recovery exceeds upper or lower control limits (organics)
;' PCB = polychlorinated biphenyls
P PEST = pesiicides

PQL. = practical quantitation limit

¢ = qualifier

SVOA = kemivolatike organic compounds Attacl 1 Sheet No. 1of8

U = undetected Originator R.J. Nielson g Date 11/3/14

X = serial dilution in the analyrical batch indicaies that physical and chemical interferences are present (melals) Checked 1. B. Berezovski ” Date 11/3/14

X = Mor: than 40% differcnce between columns. lower result reported (organics) Calc. No. 0100H-CA-V0214 Rev. No. 0
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Attachment 1. 100-H-28:4 Subsite Verlfication Samplc Results (Metais and Hexavalent Chromiom),
Location HEIS Sumple Cadmium Calcium omiu Cobalt Copper Hexavulent Chromium
Number Date Q POL | my Q | POL Q | POL Q | PQL i Q
EXC-i2 JITXNO /14 0.041 ] 041 5850 1381 318 0057 | 78 | X ;0099 [ 128 X
| Duplicate of JITXNO| JITXNY | 9213 | 0040 | U 040 | 6090 3% | €8 0056 | "74 | "% o097 | 127 X
EXC-1 TXi90 | 9/2/13 0065 | B 037 | 4920 128 | 104 0053 | 63 | X X
EXC2 ITXM 112/14 0.037 U .037 493 127 ] N4 0052 64 X X
EXC-3 TXM /14 0.051 B .037 4300 12.8 | 2.1 0053 75 X X
EXC4 XM: 214 | 0039 | B 5370 | 126 | 123 0052 73 | X X
EXC-5 XM3 | 07/14 0.061 141|103 0058 65 | X | X
EXCH XM4 |_o//14_| 0,053 5690 140] 93] Jooss| 52 | x %
EXC-7 FXM35 92/14 0.046 6530 133 9.5 0.055 60 X X
EXC-8 'XM6 972114 0.040 5680 13.6 69 00561 66 X X
EXCY [XM7 | on/14 | 006 6350 | 128 | 123 0053 ] 61 | X X
EXC10 JITXMS | 9n2/14 0.086 6420 | B3a | ua | foosd] 57 X X
EXC-11 JNTXM9 214 _0.062 5210 12.6 715 0.052 59 X X
Split of JITXNO NTXW2 92114 0.545 5610 7.96 | 739 0.149 | 134 .
5S- JITSWS | 11/18/13 0.16 3760 13.0 | 109 0531 63 o
¥ TTHOZ | 375714 | 02 4110 155 | 103 064 ] 67 | X
FS-. JTHO. 25714 0.1 5200 13.9 9.8 .057 s X
F54 1TH1 3/18/14 0.1 6180 14.0 124 0.058 6.5
Equipment blank JITXN2 5214 0.035 37.3 |BCUJ 122 { 021 0.080 | 0.14 | BX BXCU)
Location HEIS Sample lron M ! Mercury bdentm
Number Date Q PQL L | mg/kg mpg! Q Q Q PQL
EXC-12 JITXNO 972/14 38 027 | 5020 324 B u 0.26
Duplicaic of JITXNO { FITXN! 2/14 3.7 0.26 | 5110 297 B U 0.25
EXC- TXLY /2/14 ~ 35 0.25 | 4510 31 BM u 0.24
EXC- TTXMI /14 T34 024 | 4660 340 B U | 623
EXC-. TXM 7214 35 025 | 5870 37 B u Q.24
EXC4 [XM: 72/14 34 0.24 | 5250 358 B B 023
EXC-5 XM1 2/14 38 027 | 4610 38 B [§] 0.26
EXCH IXM4 714 A 3.8 037 | 4120 212 B U] 026
EXC-7 XM5 /2/14 _ 36 0.26 | 4530 274 B U 0.25
EXCS XM6 | 972714 37 026 | 4630 288 | | B U | 038
EXC-9 1TXM7T /2/14 | 35 0.25 | 5050 295 B u 024
EXC-10 ITXMS | 972714 35 265 | | 0.25 | 4950 285 B U | 024
EXC-11 JITXM9 97314 34 6.7 024 | 4290 : 260 B U 023
Split of JITXNO JITXW2 9/2/14 1.96 3.14 | BD | 1.64 | 4850 @ 288 U U | 019
FS-1 JITSWS | 11718713 33 355 | 025 | 4410 ; 262 | ] U Ul 024
FS2 rHo2 | 3725014 2 33.2 0.30 | 4380 318 M B | 029
FS-3 rHO3 325114 37 26.7 0.27 | 4000 : 229 | . _u 3] 0.26
FS4 TH18 3/18/14 3.8 6.1 0.27 | 4470 | 292 u u 0.26
Equipmeat blank JITXN2 9/2/14 33 023 U 023 ] 370 42 U L 0.22
Auachment 1 Sheet No. 2008
Originator R. . Nielson Dule 113014
Checked 1. B. Berezovski: Date 11/3/14
Calc. No. 0100R-CA-V0214 Rev. No. 0
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Attachment 1. 100-H-28:4 Subsite Verification Sample Results (Metals).
Location HEIS Sample Nickel P il Silicon Sitver Sodium
Number |  Date Q[ PoL Q [ rOL [ o [ POL PQL Q [ PQL Q L
EXC-12 JITXNO | 912714 138 X | 012 782 405 | 085 | U | 085 | 232 [ NI | 56 | 016 U | 016 | 29 583
Duplicate of JITXNO | JITXNI 2714 122 X | o012 817 396 | 087 | B | 083 | 245 | NI | 55 | 021 0.15 | 329 57.0
EXC-1 ITXL9 | 9nAa 110 X o 1680 374 | 078 | U | 078 | 375 | NI | 52 | 0.5 U 015 | 279 538
EXC2 ITXMO | 9r2/14 19 X 1620 369 | 078 T U [ 078 | 354 [ Ni | 51 | 017 B | 014 ]| 267 532
EXC3 TXM1 /2/14 208 | X | 1900 3731078 [ U [ 078 | 359 [ NI | 52 | 027 | | 015 | 259 537
EXC4 TXM2 | 972714 129 X | 2760 368 | 077 | U [ 077 | 332 [N | 51 | 024 014 | 249 529
EXC-5 TXM3 | _9n2/14 117 X | 012 | 1540 409 | 086 | U | 086 | 301 | NI | 57 | 016 U [ 016 | 248 589
EXC5 JITXMa | on/14 104 X | 012 | 1560 407 | 085 | U | 085 | 295 | NJ | 56 | 0.6 B | 016 | 218 585
EXC7 TXMS | 9n/14 o | X | 1200 387 | 081 | U | 081 | 261 | NJ | 53 | 015 B_| 015 | 201 558
EXC8 TXM6 | 9/2/14 102 854 397 108 | U [ 08 | 228 [ NI | 55 | 019 0.15 | 318 57.1
EXC-9 TXM7 | _9P/14 13.1 1290 373 | 078 | U | 078 | 284 | NJ | 52 | 028 015 | 271 537
EXC-10 IXM8 | 9/2/14 128 1230 82 | 080 U | 080 | 297 [ NJ | 53 | 0.15 U _[o015 | 276 55.0
EXC-11 XM9 | 972714 107 654 366 | 077 | U | 077 86 | NJ | 5.1 | 0.4 U [ 014 | 236 527
Split of JITXNO TXW2 | 9n714 119 713 36 | 0329 | DU | 0.329 7 149 | 0256 | B [0.0994( 192 6.96
FS-1 JITSWS | 11/18/13 | 113 0.11 1120 3771079 | U 791 209 | N | 52 .15 U 1S | 250 543
FS2 THO2 | 3725/14 115 014 | 1760 451 | 095 | U [ 095 | 53 | N | 62 .18 U 18 | 209 64.9
FS3 rHO3 | 3725/14 05 0.12 785 404 | 085 | U | 085 | 188 56 16 U 06 | 251 | | S8l
FS4 THI5 | 3/18/14 23 012__| 1270 407 | 085 | U | 0.85 | 305 56 | 016 u 16 | 220 58.6
Equipment blank__| JITXN2 | 972714 56| BX | 0.1 672 | B | 353 | 074 | U | 074 | 103 | NI | 49 | 014 U [014] 509 | U 509
Lositlon HEIS Sample Zinc Percent Moisture _ |
Number | Date Q| PQL QJPOL| % [Q [POL
EXC-12 IXNO | o/1a_| 589 0093 | 443 039 | 18 0.1
[ Duplicate of JITXNO | JITXNI /2/14 57.2 0091 | 434 038 | 15 0.10_|
XC-. TXL9 | 91214 422 0.086 | 463 036 | 1.1 0.10
XC-: JITXMO | 9n2/14 27 _ 0085 | 466 036 | 092 0.10
XC- JTXMI | 9n/14 426 0086 | 452 036 | 1.0 0.10
XCA rXM2 /214|426 | | 0084 | 475 036 | 13 0.10
XC-; TXM3 2714 426 0.094 | 419 04 | 085 ~0.10_
EXC6 XM4 /2/14 383 0093 | 374 039 | 12 .10
EXC- [XM5 | 9/2/14 457 0089 | 403 038 | 11 .10
EXC-8 TXM6 | 972714 499 0091 | 394 039 | 065 0.10
EXC- IXM7 | 91214 394 0.086 | 430 036 | 1.1 0.10
EXC-10 XM3 /14 384 0088 | 476 037 | 067 0.10
EXC-11 XMY | 0/2/14 482 0084 | 364 036 | 095 0.10 |
Split of JITXNO TXW2 | 9/2/14 759 00994 | 335 0398 m 0.1
ES- JITSWS | 11/18713 | 366 0.086 | 441 | X | 037 | 2. 0.1
FS-; ITHO2 | 372514 339 010|399 | X | 044 | 166 .1
FS- 1THO3 | 37125/14 355 0093 | 304 | X | 039 | 15 1
FS4 ITHIS | 3/18/14 | 415 0093 | 379 | X | 040 | 84 .10
Equipmentblank | JITXN2 | 9/2/14 0.66 B | 0.081 1.2 034 | 010 | U | 0.0
h 1 Sheet No. 3of8
Originator R. J. Nielson Date 11/3/14
Checked 1. B. Berezovski Date 1173/14
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Attachment 1. 100-H-28:4 Subsite Verification Sample Results (Organics).
JITXNO JITXN1 JITXW2 JITXLY JITXMO
T EXC-12 Duplicate of JITXNO Split of JITXNO EXC-1 EXC-2
CONSIITUENT CLASS 572714 924 SRA4 7214 o514
Q | POL | wghkg | Q [ POL Q ughg | Q | POL | uphg | Q
Aruclor-1016 PCB 2.7 1] 27 28 1] 2.8 1.12 U 12 8 Y] 8 2.9 U
Aroclor-1221 PCB 79 U 79 8.1 U 8.1 1.12 u 12 .1 1] .1 7.8 7]
Aroc PCB 2.0 1] 2.0 2.0 1] 2.0 112 1] 12 .0 U .0 1.9 U
Aroclor-1242 PCB 46 | U | 46 | 47 U 47 112 1 U 112 47 U 47 4.5 1]
Aroclor-1248 PCB [i] 4.6 4.7 1] 4.7 12 | U 112 47 1] 4.7 45 1]
Aroclor-1254 PCB U 26 26 1] 2.6 L2 1 u 1.12 5.3 J 26 54 ]
Aroclor-1260 PCB ] 26 | 31 ] 26 3.59 1.12 26 | U 26 | 25 | U
Aroclor-1262 PCB__|. SIRE R e S R RS L2 [ v | iR % ; A Sy
Arocior-1268 PCB 112 | U 1.12
Aldrin PEST | 025 | U [ 025 | 024 | U | 024 | 0169 [ U [ 069 [ 025 | U 025 | 025 u
Alpha-BHC PES] 0.22 u 022 | 020 | U | 020 | 0169 | U | 0169 | 022 1] 022 | 022 u
alpha-Chlordane PES 0.33 u 033 | 031 U [ 031 [ 0169 [ U [ 0169 | 032 1] 032 | 032 U
Bela-BHC PEST 067 | U | 067 | 063 U | 063 | 0169 [ U [ 0169 | 067 U | 067 | 067 U
Delta-BHC PEST 041 | U 0.41 038 U | 038 [ 0169 | U | 0169 | 040 1] 040 | 040 1]
4-4-DDD PES 1] U 052 | 0337 [ U [ 0337 | 055 1] 055 | 055 U
4-4-DDE PES 1] U ] 023 | 0337 | U [ 0337 ]| 024 | U 024 | 024 u
4-4-DDT PES u U | 056 | 0337 [ U [ 0337 | 059 U | 059 | 059 u
Dieldrin PES] 1] 1] 020 | 0337 | U | 0337 | 079 J 021 021 U
Endosulfan 1 PEST U U | 017 | 0169 | U | 0169 | 0.8 ] 0.8 | 0.I8 U
Endosulfan Il PES] U | U | 02 U | 0337 [ 029 U u
Endosulfan suifate PES u u 0.26 u 0337 | 028 | U 3 .U
Endrin PES] U U 0.29 U [0337 | 031 | U | 031 031 U
Endrin aldehyde PES 0.17 | U U | 016 | 033 U [0337 | 047 | U 017 | 017 | U
Endrin ketone PEST 0.49 u U | 047 | 0337 | U | 0337 | 049 | U 049 | 049 u
Gamma-BHC (Lindane) PES 0.47 1] u 044 | 0169 | U | 0169 | 047 1] 047 | 047 [i]
pamma-Chlordane PEST 027 | U U 025 | 0169 | U 0.169 | 0.27 U .27 | 027 | U
Heptachlor PLS 0.2 i} U 020 | 0169 | U | 0.169 | 0.2 U 22 | 022 1]
Hepiachlor eposide PEST | 043 | U U 041 | 0169 | U | 0.169 | 043 1] .43 043 | U
Mcthoxychlor PEST 0.46 U . U 043 1.69 u 1.69 045 u .45 0.45 u
“Toxaphene PEST 16 Ul 16 [H UJ 15 561 | Ul | 56l 16 Ul 16 16 us
Auachment 1 Sheet No. 408
Originator R. J. Nielson Date 11/3/14
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Attachment 1. 100-H-28:4 Subsite Verification Sample Results (Organics).

JITXM2 JITXM3 JITXM4 JITXMS JITXM6 JITXMT
. " W— EXC4 EXC-5 EXC% EXC-7 EXC8 EXC-9
CONSTITUENT CLass 9214 7214 972714 /2714 7T 914
ughg | Q | PQL | u Q L X Q | POL Q | POL Jughg | Q | POL | wpig [ Q | PQL
Aroclor-1016 PCB 2.6 U 26 28 u 2. 28 U 28 2.8 U 2. 27 U 27 27 ] 2.7
Aroclor-122 PCB 76 U 76 8.1 U 8. 81 | U | &I 3.0 U | 80 77 U 77 77 U 7.7 >
Aroclor-123 PCB 19 U 19 20 U 20 20 U 20 20 U 20 19 U 19 9 | u [ 19 =
Aroclor-124 PCB 43 U | 44 47 | U | a1 4.7 ] 4.7 4.7 U 47 45 1] 45 45 u 4.5 c
Aroclor-124 PCB 44 | U 44 47 U a7 a7 ] 37 47 ] 4.7 4.5 1] 45 4.5 ] 4.5 E
Aroclor-1254 PCB 25 | U 25 26 U 26 26 ] 26 26 U 26 PX] U 25 | 25 U 25 a
Aroclor-1260 PCB 61 25 26 U 2.6 26 U 26 20 26 25 | U | 25 25 U 25 2
Aroclor-1262 PCB [l T i ~ s R R N & i z
‘Aroclor-1268 PCB =
Aldrin PEST 025 | U | 025 [ 025 | U | 025 | 025 | U | 025 | 024 | U | 024 1] 024 | U =
Alpha-BHC PEST 022 | U | 02 | 021 U [ 021 | 021 | U | 021 | oat U _| o021 U 021 | U Z
alpha-Chlordane PEST | 033 | U | 033 | 032 | U | 032 | 032 | U | 032 | 031 U_ [ 031 u 031 u %
Bew BHC PEST | 067 A U | 067 | 065 | U | 065 | 065 | U | 065 | 065 | U | 065 ] 064 | U =
Delta-BHC PES 040 | U | o040 | 039 | U | 039 | 039 | U | 03 039 | U .39 1] 39 | U i
4-4-DDD PEST 055 | U | 055 | 054 | U | 054 | 053 | U | 05 0.53 U .5 u 53 | U 7
4-4-DDE PEST [N 024_| 023 U | 023 | 023 | U | 02 023 U ¥ U 23 | U (=
44-DDT PES] 30 | UD | 30 5 U | 058 | 058 | U .5 0.57 U .5 U 57 | U 2
Dieldrin PES] 092 | IX | 021 2 U_[ 02l | 021 U 21 | 020 | U .20 U 020 | U Z.
Endosulfan 1 PLS 018 U 18 X U [ 017 | 017 | U 47 | 017 | U | 017 [ T047 | U &
Endosulfan 1l PES 0.2 U .29 26 | U | 028 | 028 | U 28 | 028 | U | 028 U 028 | U 2
Endosulfan sulfate PES 0.2 [i] 28 | 027 | U | 027 | 027 | U | 027 | 027 | U | 027 U 027 | U g
Endrin PEST 031 U 31 | 030 | U | 030 | 030 | U | 030 | 030 | U | 030 u 29 | U o
Endrin aldehyde PEST 017 [ U | 017 | 047 | U | 007 | 047 | U | 017 | 047 | U _| 017 U] 16| U c
Endrin ketone ST U | 049 | 048 | U | 048 | 048 | U | 048 | 048 | U | 048 4] 47 | U 8
Gamma-BHC (Lindanc) U 047 | 046 [ U | 046 | 045 | U | 045 | 045 | U | 045 U 45U &
amma-Chiordane [0 1027 17026 U [026 | 026 | U | 026 [7026 | U | 026 U 26 | U =
Heptachlor | U | 02 | o2i U | 021 | 02t | U | 031 | 021 U [ 021 | 021 U 21 1] +
Heptachlor epoxide 1"U |T043 | 042 | U | 042 | 042 | U | 042 | 04l U | o4l | 042 | U 41 1 —_
Meth oD | 23 04/ | U | 044 | 044 | U | 044 | 044 | U | 044 | 045 [1] 43 | U =~
Toxaphene T 16 16 ul 16 15 [1]] 15 15 ul 15 16 ul 15 ul
A | Sheet No. 5of 8
Originator R. J. Nielson Date 11/3/14
Checked 1. B. Berezovskiy Date 11/3/14
Calc. No.___OI0OH-CA- V(214 Rev. No. 0
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Attachment 1. 100-H-28:4 Subsite Verification Sample Results (Organics).

JITXM8 JITXM9 JITSWS J1THO2 JITHO3 J1TH1S
. . EXC-10 EXC-11 FS-1 FS-2 FS-3 FS-4
CONSTITUENT CLASS o4 o214 WTIE 33514 KFDIY] Iena
Q [ POL | uphyg Q PQL | ughg Q POL | ug/kg Q [ POL Q PQL Q
Aroclor-1016 U | 26 26 [ 26 28 U _| 28 6.5 UD | 65 27 u 27 3.0 U
Aroclor-1221 U 15 1.6 9] 16 8.0 U 8.0 19 uD 19 79 u 79 8.6 u
Aroclor-123. U 19 19 U 19 20 U 2.0 47 un 4.7 20 U 2.0 22 u
Aroclor-124 U 44 44 U 44 47 U 4.7 11 ubD 1 46 U 46 50 u
Aroclor-124 u U 44 47 U 4.7 11~ UD 11 4.6 U 4.6 5.0 U
Aroclor-125 u u 25 26 C 2.6 61 | UD 6.1 25 u M
Aroclor-1260 J U U DN 6.1 U U
Aroclor-1262
Aroclor-1268
Aldrin U u 8]
Alpha-BIIC 021 | U U 0 U
alpha-Chlordane 032 U U 0.38 0.32 u 0.32 034 | U |
Beta-BHC L 066 | UN LU 0.79 0.66 U .66 071 U
Delta-BHC 3] U 0.40 U ' U 048 0.40 [§] .40 043 u
4-4-DDD U U 0.54 U iU 0.65 0.54 [§] .54 | 0.58 u
4-4-DDE U U 0.24 U U 0.28 0.24 u 0.24 0.25 u
4-4-DDT u U 0.59 U X 0.70 058 [§] 0.58 0.63 U
Dieldrin u Y 0.21 u u 0.25 .21 u 0.21 0.22 U
Endosulfan | u u 017 | U U [[021 [ 017 | U | 017 | 019 U
Endosulfan 11 U U 029 [ UN | 029 034 u 034 28 u 0.28 031 U
Ti fan sulfate U U 0.27 UN 0.27 033 u 033 .27 U 0.27 029 | U
Endrin U u 030 U 0.30 .36 u 0.36 0.30 U 0.30 033 U
Lndrin aldehyde U U 0.17 UN 0.17 .20 U 0.20 0.17 U 0.17 018 1 U
Endrin ketoue U u 049 | UN | 049 58 | U 0.58 .48 u 0.48 052 T U
Gamma-BHC (Lindane) u u 0.46 u 0.46 055 u 0.55 .46 U 0.46 049 ' U
gamma-Chlordane u u 0.26 U 0.26 032 U 0.32 .26 u 0.26 0.28 U
Heprachlor U v 021 u 0.21 0.25 U 0.25 .21 U 021 0.23 U
Heptachlor epoxide U u 042 U .42 0.51 u 051 042 u 042 045 9]
Methoxychlor u U 045 UN 045 1.1 X 053 044 u 0.44 048 u
T uJ uJ 16 U 16 19 u 19 16 u 16 17 U
Attachment 1 Sheet No. 60l8
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Attachment 1. 100-H-28:4 Subsite Verification Sample Results (Organics).
JITSW5 JITHD2 JITHO3 JITHIS
N o " o kS-1 FS-2 FS-3 FS4
CONSTITUENT (LASS TR Y] 7T 384
Q [POL [ ughe [ O [POL | wphg | Q | POL [ whe | Q [ POL
1.24-Trichlorobenzeny VOA 28 U 28 33 u 33 2 Y] 27 30 u 30
1,2-Dichlorobenzene SVOA 22 U 2 26 U 26 2 u 21 23 1Y 23
L.3-Dichlorobenzene VOA 12 U 12 14 u 14 1 u 12 13 U 13
1.4-Dichlorobenzene VOA | 14 1 U 14 6 | U i6 | 13 u 13 14 U 14
2.4.5-Trichlorophenot VOA 1o u 10 2 u 12 98 u 9.8 11 U 3]
2.4.6-ic D VOA 0 1 U Jo_{ 12 U 12 98 U | 98 11 U 1
24-Dichlorophenol VOA 10 1 10 12 U 12 9.8 u 53 1 Ul n
2,4-Dimethylphenol VOA | 67 U 87 .77 u |7 64 u 64 70 3] 70
2.4-Dinitrophenol YOA 340 U 340 3% U 390 320 UX 320 350 ux 350
2.4-Dinitrotoluene. voa 67 u 67 R U kil o4 u 64 70 | U 70
2.6-Dinitrotoluene YOA 2% v 28 33 u kk] 27 U 27 3 U 30
2-Chloronaphthalene VOA 10 u 10 i2 [ 12 98 U 1 U 1
2-Chlorophenol voa | 21 u 21 s U 25 20 U 2 v 22
2 voa e | vl e by o2 | ow U 207 U
2-Methylphenol (cresul, o-) VOA 13 v 13 15 U 15 13 v e U [EN
2-Nitroaniline VOA [ 51 | U | 51 59 U 59 49 u s 1y 53
2-Nitrophenol VOA 0 U 10 12 U 12 98 [1] 1] U 1
3.3-Dichlorobenzidine SVOA ET 91 110 U 110 88 U 96 U 9%
3+4 Methvipheno! {cresol, m+p) SVOA 34 U 34 39 1] 39 32 u 35 U 35
3-Nitroanifine SVOA 74 u 74 86 u 86 71 u 71U 78
4.6-Diniwro-2-methylphenol SVOA | 340 | U 340 39 0 U | 3% 320 u 320 350 Ux 350
4-Bromophenylplienyl ether SVOA 19 U 19 2 ;U 22 19 U 19 20 3] 20
4-Chloro-3-methyiphenol SVOA 7 U ! 67 7 u 77 64 . U 64 70 ¥ 70
4-Chloroaniline SVOA 3 U : 83 9% U 96 80 U 80 8 U 87
4-Chlorophenyiphenyl ether SVOA 2) U 2 2 U 25 0 U |l 2 < N I -
4-Nitroaniline VOA 74 U 74 8 U 85 n U 7 7o u |7
4-Nitrophenol voa 9 u 9% 1o u 110 95 U 95 o0 | U 100
Acenaphthiene VOA 10 U 10 12 U 12 0. U 10 in_1 v a1
Accnaphthylene VOA 17 u . v 2 U 20 17 i U 17 1 U 1
Anthracene VOA 17 Ul 17 0 U 20 17 U 17 1 [§] 1
Astachment 1 Sheet No. Tof8
Originator R. J. Niclson Date 11/3/14
Checked 1. B. Berezovskiy Date 1143114
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Altachownt 1. 100-H-28:4 Subsite Verification Sample Results (Organics).
JITSWS JITHO2 JITHO3 JITH1S
o NT F§-1 FS-2 FS-3 FS4
CONSTITUENT CLASS T 335714 EF0) EIT
Q PQL Q POL | ughg | Q PQL PQL
Benzo{alanthracene VOA 20 U . 20 ex] v 23 20 U 20 21 7] 21
Benzoapyrene voa | 20 | U720 T T [T 20 | U_| 2 21 U | a2l
Benzo(b)luoranihenc VOA 7 U 27 1A v on 2% U % 2 U 28
Benzo(ghi lene VOA 16 U 16 19 U 19 16 U 16 17 u 17
Benzo(k)flucrautheue VOA 41 U 41 47 v 47 39 u 39 43 U 43
Bis(2-chtoro-1-methylethylether VOA 2 Y] 23 27 U 27 g v 2 24 u 24
Bis(2-Chloroethoxy)methane VOA 23 U 23 27 u 27 2 U 2 24 u 24
Bis(2-chl hyl) ether VOA 17 U 17 19 U 9 16 u 16 18 u 18
Bis(2 1) phihal VOA | 47 U [ 47 | sa T 0 54 s U [ 4 9 Ul 49
Butylbenzylphthalaie SVOA 4 U 4“4 50 U 30 42 U 42 46 U 46
Curbazoic VOA »n 'y 37 42 U 42 35 v 35 8 g ' 38
Chrysene VoA | 27 LU | 21 ] 32 | U | 32 % | U | 2 9 | U | 29
Dibenz[a hlanthracene VOA i9 U 19 22 3] 2 19 U 19 0 U ' 2
Dibenzofuran VOA 20 U 20 23 3} 2 20 u 20 U o2
Diethyl phthalate VOA % U 26 30 v 3¢ 25 1Y) 25 2 LV )
Dimethyi phthalate VOA 56 | 1B 23 1 U 2 2 U 2 24 U ! 2
Di-0-butylphthalate VOA 2% U 29 34 u 34 28 v 28 3 u_, 1
Di-n-octylphthalate VOA 5 U 15 17 u 17 14 U 14 s U 15
Fluonanthene VOA 37 U 37 42 u 42 35 U 38 8 U 38
Fluorene VOA 18 u 18 21 U 21 i8 U 13 19 U i 19
Hexachlorobenzene VOA 29 U 2 34 U 34 28 u 28 31 VI
Hexachlorobutadiene VOA 10 U 10 12 u 12 98 U 9.8 1 U ;o
Hexachlorocyclopentadiene VOA 51 U 51 59 u 59 49 4] 49 53 UX i &
Hexachi hane VOA 2 U 2 25 u 25 2t U 2) 23 3] 2
Indeno(1.2.3-cd)pyrene VOA 2 u 22 26 u 26 28 U 2] 23 U 23
Isophorone VOA 17 U 17 20 3] 20 17 u 17 18 v 13
Naphthalene VOA | 32 1 U 32 EIE 36 | 30 | U 30 | 33 | U | 33 |
Nitrobenaene VOA 2 ¢) 22 26 u 26 i U 21 3 Y] 23
N-Nitroso-di-n-diprn i VOA 32 U 32 36 u 36 0 u 30 33 U 33
-Nitrosodiphenylumine VOA | 2t | U | 21 | 25 | 0 | 2 0 [ U 1 20 22 | U 2
Pentachlorophenol VOA 340 U 340 3% U 390 320 u 320 350 U 350
Phenanthrene VOA 17 (8 1?7 20 13 20 17 8] 17 18 U ; 18
Phenol VOA 18 U 13 21 u 21 18 U 18 19 U 19
Pyrene VoA | 30 3 12 33 3 i1 12 | u 12 i3 U i3
Attach 1 Sheet No. 8 of 8
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0215

Subject: 100-H-28:4 Subsite Direct Contact Hazard Quotient and 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 conjunction with other relevant documents in the administrative record.

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

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) “Obtain Calc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines C-23
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson _ {w/ Date: | 11/17/14 Calc. No.: | 0100H-CA-V0215y, Rev.: 0
Project: | 100-H Area Closure Operations JobNo: | 14655 Checked: | [ B Berezovskiy{ Y]  Date: | 11/17/14
Subject: | 100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 10of 3
PURPOSE:

Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
carcinogenic risk for the 100-H-28:4 subsite. In accordance with the remedial action goals (RAGs) in
the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), 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 10°® for individual carcinogens

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

GIVEN/REFERENCES:

1) DOE-RL, 2009a, 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) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.

4) WCH, 2014, 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations, 0100H-CA-V0216
Rev. 0, Washington Closure Hanford, Richland, Washington.

SOLUTION:

1) Generate an HQ for each noncarcinogenic constituent detected above background or required
detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
(DOE-RL 2009b).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.

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°° (DOE-RL 2009b).

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

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines C-24



Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson 2 i~/ Date: | 11/17/14 | Calc. No.: | 0100H-CA-V02150y, Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: [ 1. B. Berezovskiyi \Ji/ Date: | 11/17/14
Subject: | 100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations ~ | SheetNo. 2 0f 3

METHODOLOGY:

The 100-H-28:4 subsite is comprised of one decision unit for verification sampling, consisting of the
excavation area. Additionally, four focused samples were collected. The direct contact hazard quotient
and carcinogenic risk calculations for the 100-H-28:4 subsite were conservatively calculated for the
entire subsite using the greater of the statistical or maximum value for each analyte in the excavation
decision unit and focused samples from WCH (2014). Of the contaminants of potential concern
(COPCs) for this site, boron, hexavalent chromium, molybdenum, aroclor-1254, aroclor-1260, DDE,
DDT, dieldrin, methoxychlor, dimethyl phthalate, and pyrene require HQ and risk calculations because
these analytes were detected and a Washington State or Hanford Site background value is not available.
Selenium was included because it was detected above the Hanford Site background value. Lead was

12 detected above background; however, lead does not have a reference dose for calculation of a hazard

13 quotient because toxic effects of lead are correlated with blood-lead levels rather than exposure levels or
14 daily intake. Additionally, arsenic was detected bove background; however, the arsenic standard is not
15 toxicity based. All other site nonradionuclide COPCs were either undetected or were quantified below
16  background levels. An example of the HQ and risk calculations is presented below:

[« e Y I N S

)

18 1) For example, the maximum value for boron is 6.8 mg/kg, divided by the noncarcinogenic RAG

19 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
20 WAC 173-340-740(3]), is 9.4 x 10*. Comparing this value, and all other individual values, to the
21 requirement of <1.0, this criterion is met.

22

23 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be

24 obtained by summing the individual values. To avoid errors due to intermediate rounding, the

25 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
26 1.1x102 Comparing this value to the requirement of <1.0, this criterion is met.

27

28  3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
29 RAG value, then multiplied by 1.0 x 10°. For example, the maximum value for hexavalent

30 chromium is 0.435 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 2.1 x 107,

31 Comparing this value to the requirement of <1 x 108, this criterion is met.

32

33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
34 risk is obtained by summing the individual values. The excess cancer risk for the carcinogenic

35 constituents detected is 7.8 x 107. Comparing this value to the requirement of <1 x 107, this

36 criterion is met.

37

38

39  RESULTS:

40

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

42 2) List the cumulative noncarcinogenic HQ >1.0: None

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

46  Table 1 shows the results of the calculations.

Remaining Sites Verification Package for the 100-H-28:4, 1607-HI Sanitary Sewer Pipelines C-25



Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson AJ Date: | 11/17/14 Calc. No.: | 0100H-CA-VO02135, . Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | I B. Berezovskiy\ Date: | 11/17/14
Subject: | 100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3 of 3

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results

1

2 for the 100-H-28:4 Subsite.

3 Statistical or . "

4 . X Noncarcinogen Carcinogen

. Contaminants of Potential Maximum - Hazard b iaapen i

Concern Value® Quotient RAG o8

6 (mg/kg) (mg/kg)

7 oekp _ e

8 =

9
10 Boron 6.8 7,200 9.4E-04 — =
};_ Chromium, hexavalent d 0435 240 1.8E-03 21 2.1E-07
13 Lead © 37.3 353 B = -
14 Molybdenum 0.36 400 9.0E-04 -- --
15 Selenium 087 400 2.2E-03 - —~
16 volatile o R T MR
17
18
19
20
21
22 DDT, 4,4'-
23 Dieldrin
2 [Methoychlor

Polychlorinat
;g Aroclor-1254
28 Aroclor-1260
29
30
31 Cumulative Excess Cancer Risk: l 7.8E-07
32 Notes:
33 * = From WCH (2014).
34 b - Value obtained from the RDR/RAWP (DOE-RL 2009b) or Washington Administrative Code (WAC) 173-340-740(3),
35 Method B, 1996, unless otherwise noted.
2,61 ¢ = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project M anagers as discussed in
38 Section 2.1.2.1 of the RDR/RAWP (DOE-RL 2009a).
39 9 = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.
¢ = Value for the noncarcinogenic RAG calculated using Guidance M anual for the Integrated Exposure Uptake Biokinetic

40 Model for Lead in Children, EPA/540/R 93/081, Publication No. 9285.7, U.S. Environmental Protection Agency,
41 Washington, D.C.
42 -- = not applicable
43 RAG = remedial action goal
44
45
46 CONCLUSION:
47

48  The calculations in Table 1 demonstrate that the 100-H-28:4 subsite meets the requirements for the
49  direct contact hazard quotient and carcinogenic (excess cancer) risk, respectively, as identified in the
50 RDR/RAWP (DOE-RL 2009b) and SAP (DOE-RL 2009a). The direct contact hazard quotient and
51 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this subsite.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0216

Subject: 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

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 conjunction with other relevant documents in the administrative record.

Committed Calculation [X] Preliminary [] Superseded [7] Voided [7]

3 “T7 R. J. Nielson Berezovskiy/ \&D. S;lelie j@ ilkj
« Lo W e LAOCEN.
Y sz VAES \\. \\rv
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson "2 Date: | 11/13/2014 | Calc. No.: [ 0100H-CA-V0216YY Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | 1. B. Berezovskiy( M/  Date: | 11/13/2014
Subject: é}(ig;l:if;efubsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. | of 3
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-H-28:4 subsite. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
7  must be met:
8
9 1) AnHQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) Anexcess cancer risk of <1 x 10°® for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 10” for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23
24 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
25
26 4) WCH, 2014, 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations, 0100H-CA-V0214,
27 Rev. 0, Washington Closure Hanford, Richland, Washington.
28
29
30  SOLUTION:
31
32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
33 K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
34 generic site model (BHI 2005).
35
36 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
37
38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
39 soil and with a Ky less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
43
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Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson 18 Date: | 11/13/2014 | Calc. No.: | 0100H-CA-V(0216 Rev.: 0
Project: | 100-H Area Closure Operations | Job No: 14655 Checked: | 1. B. Berezovskiy \MJ  Date: | 11/13/2014
... | 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of ~
Subject: Groundwater Sheet No. 2 of 3
METHODOLOGY:

The 100-H-28:4 subsite consists of one decision unit for the purpose of verification sampling;
specifically, the excavation area. Additionally, four focused samples were collected. The hazard
quotient and carcinogenic risk calculations for potential impact to groundwater at the 100-H-28:4 subsite
were conservatively calculated for the entire subsite using the greater of the statistical or maximum
value for each analyte in the excavation area decision unit and focused sample from the 95% UCL
calculation (WCH 2014). Of the contaminants of potential concern (COPCs) for this site, boron,
hexavalent chromium, selenium, and dimethyl phthalate are included because no Washington State or
Hanford background value has been established or the detected value is greater than the background
value, and the distribution coefficients are less than that necessary to show no migration to groundwater
in 1,000 years using the generic site RESRAD model (BHI 2005). Arsenic was detected above
background; however, the arsenic standard is not toxicity based. Based on this model and a vadose zone
of approximately 6 m (20 ft) thickness, a K4 of 12 or greater is required to show no predicted migration
to groundwater in 1,000 years. All other site nonradionuclide COPCs were not detected, quantified
below background levels, or have a K4 greater than or equal to 12. An example of the HQ and risk
calculations for soil constituents with a potential impact to groundwater is presented below:

1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time |
(mg/kg/day) to a reference dose for the same substance derived over the same specified time
(mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
(maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
This is based on the “100 times rule”” of WAC 173-340-740(3)(a)(ii)}(A) (1996). For example, the
maximum value for boron of 6.8 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
2.1x 107 Comparing this value to the requirement of <1.0, this criterion is met.

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
100-H-28:4 subsite is 2.9 x 10" Comparing this value to the requirement of <1.0, this criterion is
met.

To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
RAG value, and then multiplied by 1 x 10, The 100-H-28:4 subsite does not have any constituents
with carcinogenic RAGs; therefore, the criterion for excess risk is met. Consequently, the criterion
for cumulative excess cancer risk for carcinogens is also met.

(98]
N—r

i~
g

The soil cleanup RAGs for protection of groundwater are based on the “100 times™ provision in
WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the 100 times
rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
demonstrate that higher soil concentrations may be protective of groundwater.
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Washington Closure Hanford CALCULATION SHEET
Originator: | R. J. Nielson [ Date: | 11/13/2014 | Calc. No.: | 0100H-CA-V0216n Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | 1. B. Berezovskiy\ B/ Date: | 11/13/2014
Subject: é; (:gﬁd%f;;ubsue Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3
1 RESULTS:
2
3 1) List individual noncarcinogens and corresponding HQs >1.0: None
4  2) List the cumulative noncarcinogenic HQ >1.0: None
5 3) List individual carcinogens and corresponding excess cancer rlsk >1x 10 None
6 4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.
7
8  Table 1 shows the results of the calculations.
9
10
11 Table 1. Hazard Quotient and Excess Cancer Risk Results
12 for the 100-H-28:4 Subsite.
:i Contaminants of Potential N.hx.lmumor . Noncarcu:ogen — Carcmogen Carcinogen
15 Ceniérs’ Statistical Value RAG Quotient RAG Risk
16 (mg/kg) ( (mg/kg)
|’7 e 27 £
18 Arsenic 11.5 20° - - -
19 IBoron 638 320 2.1E-02 — —
20 [Chromium, hexavalent 0435 48 9.1E-02 o -
21 ISelenium 0.87 5 1.7E01
22 o e — -
23 pPombelafled
24 Dimeth Iphthalate
25 £ 3 ‘
26 Cumulative Hazard Quotient: l
27 Cumulative Excess Cancer Risk: | 0.0E+00
28 Notes:

29 2= From WCH (2014).

g (l) ® — Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the
3 "100 times" model.

33 © = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project M anagers as discussed in Section 2.1.2.1
34 of the RDR/RAWP (DOE-RL 2009). The arsenic standard is not toxicity based, therefore, will not have a hazard quotient calculated.

35 -- = not applicable

36 RAG = remedial action goal

39  CONCLUSION:
41 This calculation demonstrates that the 100-H-28:4 subsite meets the requirements for the hazard quotient

42 and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP
43 (DOE-RL 2009).
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APPENDIX D

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality asscssment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
sitc-specific sample design (WCH 2014b). This DQA was performed in accordance with
site-specific data quality objectives found in the /00 Area Remedial Action Sampling and
Analvsis Plan (100 Arca SAP) (DOE-RL 2009).

A review of the sample design (WCH 2014b), the ficld logbooks (WCH 2013, 2014a), and
applicablc analytical data packages has been performed as part of this DQA. To cnsure quality
data, the 100 Area SAP (DOE-RL 2009) data assurance requirements and the data validation
proccedures for chemical analysis (BHI 2000) arc used as appropriate. This review involves
evaluation of the data to determine if they arc of the right type, quality, and quantity to support
the intended usc (i.c., closcout decisions). The DQA completes the data lifc cycle (i.c., planning,
implementation, and assessment) that was initiated by the data quality objectives process

(EPA 2006).

Verification samplc data collected at the 100-H-28:4 subsitc were provided by the laboratory in
five sample delivery groups (SDGs): SDG JP0856, SDG XP0125, SDG J02122, SDG J02114,
and SDG JP0661. The SDG JP0856 was submitted for third-party validation. No major
deficiencies were identified in the analytical data sct. Minor deficiencies are discussed for the
100-H-28:4 data sct, as follows below. If no comments arc made about a specific analysis, it
should bc assumed that no deficiencics affecting the quality of the data were found.

MINOR DEFICIENCIES
SDG JP0856

This SDG compriscs 12 statistical soil samples (JITXL9, JITXMO through JITXM9, and
JITXNO) from the 100-H-28:4 subsite cxcavation arca. This SDG includes onc ficld duplicate
pair (JITXNO/JITXNI). These samples were analyzed for inductively coupled plasma (ICP)
metals, mercury, hexavalent chromium, polychlorinated biphenyls (PCBs), and pesticides. In
addition, one ficld cquipment blank (JITXN2) was collected and analyzed for ICP metals and
mercury. SDG JP0856 was submitted for third-party validation. Minor deficiencics are as
follows.

In the ICP metals analysis, the matrix spike (MS) recoveries arc out of projcct acceptance criteria
for five analytes (aluminum [1,800%], antimony [39%], iron [2,157%], manganese [193%], and
silicon [5%]). For aluminum, iron, and mangancse, the spiking concentration was insignificant
compared to the native concentration in the sample from which the MS was prepared.
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The deficicncy in the MS is a reflection of the variability of the native concentration rather than a
measure of the recovery from the sample. Antimony and silicon did not have mismatched spike
and native concentrations in the MS. All antimony and silicon results for SDG JP0856 were
qualified as estimated with “J” flags by third-party validation. Estimated data arc usable for
decision-making purposes.

In the ICP metals analysis, the laboratory control sample (LCS) recovery for silicon was below
the project recovery limit at 9%. All silicon results in SDG JP0856 were qualified as estimated
with “J” flags by third-party validation. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, calcium and copper were detected in the method blank (MB).
Third-party validation qualified all detected calcium and cadmium results in sample JITXN2 as
undetected with “UJ” flags. Data are usable for decision-making purposes.

In the pesticides analysis, all of the toxaphene data in SDG JP0856 was qualificd by third-party
validation as estimated with “J” flags due to lack of an MS, matrix spike duplicate (MSD), and
LCS analysis. Estimated or “J”-flagged data are acceptable for decision-making purposcs.

SDG XP0125

This SDG comprises onc statistical soil sample (JITXW2) from the excavation decision unit.
Ficld sample JITXW?2 is a split sample associated with JITXNO. This sample was analyzed for
ICP metals, mercury, hexavalent chromium, PCBs, and pesticides. Minor deficiencies are as
follows.

In the ICP metals analysis, the laboratory duplicate relative percent difference (RPD) for lead
(42.1%) and silver (49.1%) arc above the acceptance criteria of 30%. Elevated RPDs in
environmental soil samples are generally attributed to natural heterogeneities in the samplc
matrix. Although not qualified for the RPD above the quality control (QC) limits, all lecad and
silver data results in SDG XP0125 may be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, zinc was detected in the MB at very low levels, less than 1/20" of the
associated ficld sample result. Although not qualificd for the MB contamination, zinc data for
SDG XP0125 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the pesticides analysis, duc to lack of an MS, MSD, and LCS analysis, all of the toxaphene
data in SDG XP0125 may be considered estimated. Estimated data are acceptable for
decision-making purposes.

SDG J02122

This SDG comprises two focused soil samples (JITH02 and J1THO3) from the 100-H-28:4
subsite power pole support guy wire area (FS-3 and FS-4). These samples were analyzed for
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ICP metals, mercury, hexavalent chromium, PCBs, pesticides, and semivolatile organic
compounds (SVOCs). Minor deficiencies are as follows.

In the SVOC analysis, the LCS recovery for 4-chloroanaline is below the project recovery limit
at 46%. All 4-chloroanalinc data in SDG J02122 may be considered estimated. Estimated data
are usablc for decision-making purposcs.

In the SVOC analysis, the MS and MSD recoveries for 4-chloroanililne (48%, 48%) and
2,4-dinitrophenol (44%, 48%) are below the project recovery limits. LCS recovery for

2,4 dinitrophenol is within the acceptable project control limits. Although not qualified for the
MS and MSD recoverics outside the QC limits, all 4-chloroanililne and 2,4-dinitrophenol data
for SDG J02122 may be considered cstimated. Estimated data arc usable for decision-making
purposcs.

In the pesticides analysis, due to lack of an MS, MSD, and LCS analysis, all of the toxaphene
data in SDG J02122 may be considered estimated. Estimated data arc acceptable for
decision-making purposcs.

In the ICP metals analysis, zinc was detected in the MB at very low levels, less than 1/20" of the
associated field sample result. Although not qualificd for the MB contamination, all zinc data
for SDG J02122 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the ICP metals analysis, the LCS recovery for silicon was below the project recovery limit at
16%. Silicon is not a contaminant of potential concern (COPC) for the 100-H-28:4 subsite nor is
it a recgulated compound under the Washington Administrative Code (WAC) 173-340, “Model
Toxics Control Act - Cleanup.” Although not qualificd for LCS recovery outside the QC limits,
all silicon results in SDG J02122 may be considered estimated. Estimated data arc usable for
decision-making purposes.

In the ICP metals analysis, the MS recoveries are out of project acceptance criteria for five
analytes (aluminum [1,361%], antimony [54%)], iron [1,802%], manganesc [170%], and silicon
[12%]). For aluminum, mangancse, and iron analytes the spiking concentration was insignificant
compared to the native concentration in the sample from which the MS was prepared. The
deficiency in the MS is a reflection of the variability of the native concentrations rather than a
measure of the rccovery from the sample. Antimony and silicon did not have mismatched spike
and native concentrations in the MS. Although not qualificd for MS results outside the QC
limits, all antimony and silicon results for SDG J02122 may be considered cstimated. Estimated
data arc usable for decision-making purposcs.

SDG J02114
This SDG comprises onc focused soil sample (JITH15) from the 100-H-28:4 subsite road

crossing arca (FS-4). This samplc was analyzed for ICP metals, mercury, hexavalent chromium,
PCBs, pesticides, and SVOCs. Minor deficiencics arc as follows.
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In the SVOC analysis, the LCS recovery for 3,3’-dichlorobenzidine is below the project recovery
limit at 48%. The MS and MSD recoveries for 3,3’-dichlorobenzidine are within the acceptable
project recovery limits. Although not qualified for LCS recoverices outside the QC limits, all

3,3 -dichlorobenzidine data in SDG J02114 may be considered estimated. Estimated data arc
usable for decision-making purposes.

In the SVOC analysis, the MS and MSD recoveries were below the project acceptance criteria
for the following analytes: 4-chloroanililne (46%, 48%), 4,6-dinitro-2-methylphenol

(44%, 43%), 2,4-dinitrophenol (31%, 32%), and hexachlorocyclopentadiene (46%, 44%).
Laboratory control sample recoveries for the listed analytes are within the acceptable project
control limits. Although not qualificd for MS and MSD recoveries outside the QC limits, all
4-chloroanililne, 4,6-dinitro-2-mcthylphcenol, 2,4-dinitrophenol, and hexachlorocyclopentadienc
results in SDG J02114 may be considered cstimated. Estimated data are usable for
decision-making purposes.

In the pesticides analysis, due to lack of an MS, MSD, and LCS analysis, all of the toxaphene
data in SDG J02114 may be considered estimated. Estimated data are acceptable for
decision-making purposes.

In the ICP metals analysis, zinc was detected in the MB at very low levels, less than 120" of the
associated field sample result. Although not qualified for the MB contamination, all zinc data
for SDG J02114 may be considered estimated. Estimated data are usable for decision-making
purposcs.

In the ICP metals analysis, the LCS recovery for silicon was below the project recovery limit

at 25%. Silicon is not a COPC for the 100-H-28:4 subsite nor is it a regulated compound under
the WAC 173-340. Although not qualified for LCS recovery outside the QC limits, all silicon
results in SDG J02114 may be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, the MS recoverics are out of project acceptance criteria for four
analytes (aluminum [905%], antimony [64%], iron [259%)], and silicon [32%]). For aluminum
and iron analytes, the spiking concentration was insignificant compared to the native
concentration in the sample from which the MS was prepared. The deficiency in the MS is a
reflection of the variability of the native concentrations rather than a measure of the rccovery
from the samplc. Antimony and silicon did not have mismatched spikc and native
concentrations in the MS. Although not qualified for MS results outside the QC limits, all
antimony and silicon results for SDG J02114 may be considered estimated. Estimated data are
usable for decision-making purposes.

SDG JP0661
This SDG comprises one focused soil sample (J1T5WS5) from the 100-H-28:4 subsite road

crossing area (FS-1). This sample was analyzed for ICP metals, mercury, hexavalent chromium,
PCBs, pesticides, and SVOCs. Minor deficiencies are as follows.
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In the SVOC analysis, dimethyl phthalatc was detected in the MB at low levels, less than 1/25
of the most stringent cleanup limit. Although not qualified for MB contamination, all dimethyl
phthalate results for SDG JP0661 may be considered cstimated. Estimated data are usable for
dccision-making purposes.

In the SVOC analysis, the MS recoveries were below the project acceptance criteria for the
following analytes: 4-chloroanililne (47%) and 2.4-dinitrophenol (47%). LCS recoveries for the
listed analytcs arc within the acceptable project control limits. Although not qualified for MS
recoveries outside the QC limits, all 4-chloroanililne and 2.,4-dinitrophenol results in

SDG JP0661 may be considered cstimated. Estimated data are usable for decision-making
purposes.

In the pesticides analysis, due to lack of an MS, MSD, and LCS analysis, all of the toxaphene
data in SDG JP0661 may be considered estimated. Estimated data arc acceptable for
decision-making purposcs.

In the pesticides analysis, the MS and MSD duplicate RPD for endosulfan I (59%), endosulfan 11
(79%), endrin aldchydc (43%), endrin ketone (43%), and methoxychlor (62%) arc above the
acceptancc criteria of 30%. Elevated RPDs in environmental soil samples are generally
attributed to natural heterogeneitics in the sample matrix. Although not qualified for the RPD
abovc the QC limits, all endosulfan I, endosulfan 11, endrin aldchyde, endrin ketone, and
mcthoxychlor data results in SDG JP0661 may be considercd cstimated. Estimated data are
usablc for decision-making purposes.

In the ICP metals analysis, barium, iron, mangancse, and zinc were detected in the MB at very
low levels, less than 1/20™ of the associated ficld sample result. Although not qualified for the
MB contamination, all barium, iron, manganese, and zinc data for SDG JP0661 may be
considered estimated. Estimated data arc usable for decision-making purposcs.

In the ICP metals analysis, the LCS recovery for silicon was below the project recovery limit at
7%. Silicon is not a COPC for the 100-H-28:4 subsite nor is it a regulated compound under the
WAC 173-340. Although not qualified for LCS recovery outside the QC limits, all silicon
results in SDG JP0661 may be considered estimated. Estimated data arc usable for
decision-making purposcs.

In the ICP metals analysis, the MS recoveries are out of project acceptance criteria for five
analytes (aluminum [1,605%], antimony [53%], iron [1,691%], mangancse [193%], and silicon
[15%]). For aluminum, mangancsc, and iron analytes, the spiking concentration was
insignificant compared to the native concentration in the sample from which the MS was
prepared. The deficiency in the MS is a reflection of the variability of the native concentrations
rather than a measure of the recovery from the sample. Antimony and silicon did not have
mismatched spike and native concentrations in the MS. Although not qualified for MS results
outside the QC limits, all antimony and silicon results for SDG JP0661 may be considered
cstimated. Estimated data are usable for decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Ficld quality assurance (QA)/QC measures arc used to assess potential sources of crror and cross
contamination of samples that could bias results. Field QA/QC samples, listed in the field
logbooks (WCH 2013a, 2014), arc shown in Table D-1. The main and QA/QC samplc results
arc presented in Appendix C.

Table D-1. Field Quality Assurance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample Split Sample

Excavation area JITXNO JITXNI1 JITXW?2

Ficld duplicate samples are collected to provide a rclative measure of the degree of local
hetcrogeneity in the sampling medium, unlike laboratory duplicates that arc used to evaluate
precision in the analytical process. The field duplicates are cvaluated by computing the RPD of
the sample/duplicate pair(s) for cach COPC. Relative percent differences are not calculated for
analytes that arc not detected in both the main and duplicate sample at more than five times the
target detection limit. Relative percent differences of analytes detected 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 C provides details on duplicate pair
evaluation and RPD calculation.

Ficld split samples are uscd to determine systematic differences (bias) between laboratories. A
statistical determination of systematic differences would require larger data sets than are
presented here. Such a determination is complicated by variability introduced by the natural
heterogeneities inherent in field soil samples and the analytical variability that each individual
laboratory experiences. Therefore, when evaluating limited field split data relatively large RPDs
arc expected. No major deficiencies in the RPD calculations were found for the split sample.
Minor deficiencies for the field duplicates and split samples are as follows.

None of the duplicate RPDs calculated for 100-H-28:4 data set are above the duplicate
acceptance criteria of 30%. In the split evaluation, the RPD calculated for silicon (86.7%) is
above the ficld split acceptance criteria (less than 35%). Elevated RPDs in environmental
samples are generally attributed to natural heterogeneity in the sample matrix. The data are
usable for decision-making purposes.

A sccondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the target detection limit. In these cases, a
control limit of +2 times the target detection limit is used (Appendix C) to indicate that a visual
check of the data is required by the reviewer. In the duplicate analysis, aluminum, antimony,

Remaining Sites Verification Package for the 100-H-28:4, 1607-H1 Sanitary Sewer Pipelines D-6



Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

barium, calcium, iron, magnesium, manganese, silicon, sodium, strontium, vanadium, and zinc
required this check. In the split analysis, aluminum, antimony, barium, beryllium, calcium,
chromium, cobalt, iron, magnesium, mangancse, silicon, sodium, strontium, vanadium, zinc, and
zirconium required this check. A visual inspection of all of the data is also performed. No
additional major or minor deficiencics arc noted. The data are usable for decision-making
purposes.

Summary

Limited, random, or sample matrix-specific influcnced batch QC issues, such as those discussed
abovc, arc a potential for any analysis. The number and types scen in these data sets arc within
cxpectations for the matrix types and analyses performed. The DQA review of the 100-H-28:4
subsite verification sampling data found that the analytical results arc accurate within the
standard crrors associated with the analytical methods, sampling, and sample handling. The
DQA review for 100-H-28:4 subsitc concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposcs.

The verification samplc analytical data arc stored in the Environmental Restoration
project-specific database prior to being submitted for inclusion in the Hanford Environmental
Information System databasc. The verification sample analytical data arc also summarized in
Appendix C.
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