
WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2014-118
Waste Site Code(s)/Subsite Code(s): 1 00-H-28:4

Reclassification Category: Interim 2 Final E
Reclassification Status: Closed Out 0 No Action El Rejected OI

RCRA Post closure O Consolidated [O None El
Approvals Needed: DOE E Ecology 2 EPA L
Description of current waste site condition:

The 1 00-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-IU-2, 100-IU-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 1 00-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-Hi Septic System.

Remedial action at the 1 00-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 pole
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.

Page 1 of 2 A-6006-136 (REV 0)



WASTE SITE RECLASSIFICATION FORM

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

Waste Site Code(s)/Subsite Code(s): 1 00-H-28:4

Basis for reclassification:

The verification sampling and modeling results for the 1 00-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)
to support a reclassification to Interim Closed Out. These sampling and modeling results 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 to 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 drilling 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-Hi Sanitary
Sewer Pipelines (attached).

Regulator comments:

Waste Site Controls:

Engineered O Yes 0 No Institutional O Yes 0 No O&M O Yes 0 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

DOE Federal Project Director (printe Signature Date

N. Menard . 3/5 /_
Ecology Project Manager (printe ) - Signature ate

NA

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

EXECUTIVE SUMMARY

The 100-H-28:4, 1607-H I Sanitary Sewer Pipelines subsite, part of the 100-HR-I 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-IU-2,
100-IU-6, and 200-CW-3 Operable Units, Hanfrd Site, Benton County, Washington (Remaining
Sites ROD) (EPA 1999), as a candidate site for confirmatory sampling via the Explanation of
Significant Differences fi the 100 Area Remaining Sites Interim Remedial Action Record of
Decision, Hanfid Site, Benton County, Washington (EPA 2009). Subsequently, the I 00-H-28
waste site was divided into eight subsites. The I00-H-28:4 subsite was identified for
remediation based on confirmatory sampling results (WCH 2008a).

Remedial action at the I00-H-28:4 pipeline subsite 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. 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
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
I 00-H-28:2/1 00-H-42 closure document. Overburden material was removed from above the
pipeline and stockpiled along with overburden material from the I 00-H-28:2, I 00-H-28:3, and
I 00-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
I 00-H-28:3/1 00-H-28:5/1 00-H-44 closure document. No stained soil or anomalous materials
were encountered during the remediation.

To maintain safe access to the I00-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. 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. 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. The pipeline segment in close proximity to the power pole
support guy wire remains in place and will not be remediated.

Remaining Sites 'erification Packae/ fio the 100-H-28:4, 1607-HI Sanita-v Sewer Pipclines ES-I
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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
Regulatory Action

Remedial Action Goals Results
Requirement Objectives

Attained?

Direct Exposure Attain a dose rate of Radionuclides were not COPCs for the
Radionuclides <15 mre1yr above background l 00-H-28:4 subsite.

over 1,000 years.

Direct Exposure Attain individual COPC direct All individual COPC concentrations Yes
Nonradionuclides exposure 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.

Attain a cumulative hazard The cumulative hazard quotient for the
quotient of<I for 100-H-28:4 subsite (1.1 x 10.2) is <1.

Risk Requirements noncarcinogens.
Nonradionuclides Attain an excess cancer risk of The excess cancer risk for individual Yes

<1 X 10-6 for individual carcinogens is <I x 10-'.
carcinogens.
Attain a cumulative excess

A i s The cumulative excess cancer risk
cancer risk of < x 10 for (7.8 x 10-) is <IX 10-5.

carcinogens.

Attain single COPC groundwater
and river RAGs.

Attain National Primary Drinking
Water Regulations ': 4 mrei/yr
(beta/gamma) dose standard to

Groundwater/River target receptor/organ.
Protection Meet drinking water standards Radionuclides were not COPCs for the NA

100-H-28:4 subsite.
Radionuclides for alpha emitters: the more

stringent of 15 pCi/L MCL or

1 /2 5 h of the derived
concentration guide for
DOE Order 5400.5 b.

Meet total uranium standard of
30 pg/L (21.2 pCi/L).

Remaining Sites Verification Package for the 100-H-28:4, 1607-HI Sanitarv Sewer Pipelines ES-2
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Table ES-1. Summary of Remedial Action Goals for the
100-11-28:4 Subsite. (2 Pages)

Remedial
Regulatory ActionRemedial Action Goals ResultsRequirement 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 Area 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

I_ _Columbia River) within 1,000 years d.
"National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141).
RIadiation Protection of the Public and Environment (DOE 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 Graniwn 4ctiviitv Corresponling to a
Maximum Contaminant Level for Total ranimn of30 A licrogramns per Liter in Groundwater (BHI 2001).
Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b). residual
concentrations of lead. aroclor- 1260. and 4-4'-DDT are not predicted to migrate more than 1.8 m (5.9 ft) vertically in
1,000 years (based on the lowest K,1 of these contaminants [lead with a Kaj of 30 mL/g]). The vadose zone underlying the soil
beneath the excavation is approximately 6 m (20 fl) thick. Therefore. residual concentrations of these contaminants are
predicted to 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
K,1  = 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 Tri-Party Agreement
Handbook Mianagement Procedures (DOE-RL 2011).

In accordance with this evaluation, the verification sampling results and modeling support a
reclassification of this site to Interim Closed Out. The current site conditions achieve the
remedial action objectives and the corresponding remedial action goals established in the
Remedial Design Report/Remedial Action Work Plan fr the 100 Area (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
future 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 future use of shallow zone soil (i.e., surface 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 levels was not observed in shallow zone soils and is
concluded to not exist in deep zone soils; therefore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone soil are not required.

Remaining Sites Ferifieation Package for the 100-H-28:4, 1607-H] Sanitary Setwer Pinelines 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 screening levels has been made for the I 00-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, selenium, 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 State background values, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. All exceedances will be evaluated in
the context of additional lines of evidence for risk to ecological receptors as part of the final
closeout decision for this site.

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

STATEMENT OF PROTECTIVENESS

The 100-H-28:4 subsitc cleanup verification sampling data, site evaluations, and supporting
documentation demonstrate that this site meets the objectives established in the Remedial Design
Report/Remedial Action Work Planfor the 100Area (100 Area RDR/RAWP) (DOE-RL 2009b)
and the Interim Action Record ofDecisionfor the 100-BC-1, 100-BC-2, 100-DR-i. 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and
200-CIW-3 Operable Units (Remaining Sites ROD), U.S. Environmental Protection Agency,
Region 10, Seattle, Washington (EPA 1999).

The results of verification sampling and modeling show that residual soil 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 to 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
drilling or excavation into the deep zone soil are not required.

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 screening levels has been made for the I 00-H-28:4 subsite
contaminants 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, manganese, selenium, 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 State background values, it is believed that the presence
of these constituents does not pose a risk to ecological receptors. All exceedances will be
evaluated in the context of additional lines of evidence for risk to ecological receptors as part of
the final closeout 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 15 1-H Electrical Substation,
and the 190-H Pumphouse. The waste was discharged to the 1607-HI Septic System.

The overall site location map is provided in Figure 1.

Remaining Sites Verification Packagefor the 100-H-28:4, 1607-H1 Sanitar Sieer Pineliiies
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Figure 1. 100-H-28:4 Overall Site Location Map.

\\AUTOcADo1 \cAD.PROJECTS\RS.SAMPUNGFIGURES\1 00H\1 00-H-28-4-FIG1.DWG

190-H

/ ANNX

151 -H

.100-H-28:4
PIPELINES

1607-Hi
SEPTIC SYSTEM

Legend
- - - - 100-H-28:4 PIpelim SCALE 1:3000
----- MManhole

Paved ods 30 0 30 60 120 meters

Dirt Roads

EMatlng Building Overall Site Location Map
Demolished Buiding 100-H-28:4 Pipelines

Remaining Sites Verification Package for the 100-H-28:4, 1607-H] Sanitary Sewer Pinelines 2



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

CONFIRMATORY SAMPLING

Contaminants of Potential Concern for Confirmatory Sampling

The COPCs identified for confirmatory sampling included inductively coupled plasma (ICP)
metals, mercury, hexavalent chromium, gamma energy 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.

Field screening did not detect volatile organic compounds and oily soil, oily sediment, or
evidence of burning was not observed during field activities; therefore, volatile organic
compound analysis was not requested. Suspect asbestos-containing material was not identified
during field activities; therefore, asbestos analysis was not requested. No debris or other
anomalous media unrelated to the I 00-H-28:4 subsite was discovered during sampling activities.

Confirmatory Sampling Design

Confirmatory sampling of the 100-H-28:4 subsite was developed using a phased approach.
Phase I consisted of the collection of a representative sample of accessible sediments within a
selected 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
recommended for remedial action. Since the Phase I results indicate site remediation was
needed, the Phase 11 portion of the confirmatory sampling design was not conducted.

Confirmatory Sampling Activities

Confirmatory sampling of the 100-H-28:4 subsite was performed in accordance with the Work
Instruction for Confirmatory Sampling ofthe 100-H-28:4 1607-H1 Sanitary Sewer Pipelines
(WCH 2006). Confirmatory sampling was performed at the site on June 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
Figure 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 manhole 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
channels at the bottom of the manhole.

Reinaininw Sites Verification Package tr the 100-H-28:4. 1607-Hi Sanitary 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.

Sample HEIS WSP Coordinates

Location Sample Description Northing Easting Depth Sample Analysis
Number (m) (m)

Unlabeled ICP metals ', mercury, GEA,
manhole Jl6VF8 Manhole -1.5 m gross alpha, gross beta, KPA,
northeast of contents (5 ft) PCB, SVOA, and pesticides
1607-HI JI6VJO Hexavalent chromium
a 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

Remaining Sites Verification Package for the 100-H-28:4, 1607-Hi Sanitary Sewer Pipelines 5
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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, dichlorodiphenyldichloroethylene
(DDE), dichilorodiphenyltrichloroethane (DDT), dieldrin, endosulfan (sulfate), heptachlor,
aroclor-1254, and aroclor-1260. The confirmatory results are provided in Appendix B.
Endosulfan (sulfate) has a soil-partitioning coefficient (Kd) value of 2.04, such that
protectiveness could not be demonstrated using vertical migration modeling. In discussion with
the Washington Department of Ecology (Ecology) and the U.S. Department of Energy, Richland
Operations 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 subsite 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
I 00-H-28:2, I 00-H-28:3, and I 00-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 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 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. 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-28:5, 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 will be addressed in the 100-H-28:3, 100-H-28:5, and 100-H-44 closure document.

Remaining Sites Verification Package for the 100-H-28:4. 1607-HI Sanitary Sewer Pipelines 6
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The focused verification samples are further discussed in the Verification Sampling Activities
section of this RSVP. The data are 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 leaving 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. Therefore, the pipeline segment remains in place and will
not be remediated. The data are provided in Appendix C.

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

An aerial photograph of the 100-H Area is shown in Figure 5. The photograph was annotated
and cropped to show the pipeline 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 area. Two
focused 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 areas.

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

The verification sample results are provided in Appendix C and indicate that the waste removal
action achieved compliance with the remedial action objectives and RAGs for the 100-H-28:4
subsite. 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 interim closure of the site.
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Figure 4. 100-H-28:4 Post-Excavation Civil Survey.
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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
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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, fluoranthene is excluded as a site COPC.

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

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

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

Analytical Method Contaminants of Potential Concern

ICPimetals EPA Method 6010 Antimony, barium, cadmium, chromium, copper, lead,
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 (sulfate), heptachlor

SVOA EPA Method 8270 Senivolatile organic compounds

a 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 = dichlorodiphenyldichloroethylene ICP = inductively coupled plastna
DDT dichlorodiphenyltrichloroethane PCB = polychlorinated biphenyl
EPA = U.S. Environmental Protection Agency SVOA = setnivolatile organic analysis

Verification Sample Design

One decision 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 one duplicate and one split were
collected. Two focused samples were collected at separate locations where 100-H-28:4 pipeline
segments crossed under established roadways. The pipelines were removed from the roadways
and the areas 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, one equipment blank sample was
collected.

All sampling was performed in accordance with ENV- 1, Environmental Monitoring &
Management, to fulfill the requirements of the 100Area 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.

Remaining Sites Verification Package for the 100-H-28:4. 1607-Hi Sanitary Sewer Pipelines 10
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Table 3. 100-H-28:4 Subsite Verification Sample Summary Table.

HEIS WSP WSP
Sample Location Sample Northing Easting Sample Analysis

Number (M) (M)
EXC-1 JITXL9 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 JITXM3 152497.4 577611.5

EXC-6 JITXM4 152497.5 577656.8

EXC-7 AITXM5 152497.6 577702.1 ICP metals ". mercury, hexavalent chromium.

EXC-8 JITXM6 152523.7 577702.1 PCB, pesticides

EXC-9 JITXM7 152549.9 577702.0

EXC- 10 JITXM8 152557.4 577740.8

EXC-1 1 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-1b J IT5W5 152574.7 577707.5

FS-2 b J I TH02 152560.2 577553.0 ICP metals ", mercury, hexavalent chromium,
FS-3 b J ITHO3 152578.6 577556.1 PCB, pesticides. SVOA c

FS-4b JITHI5 152498.0 577571.0

Equipment blank J ITXN2 NA NA ICP metals , mercury

Analysis for 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.
Focused samples FS-1 and FS-4 were collected at road crossing areas. The pipelines were removed, verification samples
collected, and the areas were backlilled. 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 each end of the
pipeline.

c The sample analyses identified for the focused samples conservatively requested SVOA as they were collected prior to
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

Renaining Sites Ferification Packagefor the 100-H-28:4, 1607-HI Sanitary Sewer Pinelines 1
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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 sample results for
each COPC against the cleanup 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 are 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 are
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
Superfind, 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 are 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 I of the 95% UCL calculations (Appendix C).

DATA EVALUATION

This section demonstrates that contaminant concentrations at the I 00-H-28:4 subsite achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RAWP
(DOE-RL 2009b).

Remaining Sites Verification Package for the 100-H-28:4, 1607-Hi Sanitary Sewer Pipelines 14
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
100-H-28:4 Subsite Statistical Verification Samples.

Statistical or Remedial Action Goals (mg/kg)a Does the Does the

Maximum Soil Cleanup Soil Cleanup Result Result
COPC Result ) Direct Level for Level for Exceed Pass

(mg/kg) Exposure Groundwater River RAGs? RESRAD
Protection Protection Modeling?

Antimony' 1.1 (<BG) 32 5 5 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' 2.4 7,200 320 -- ' No --

Cadmium' 0.059 (<BG) 13.9e 0.81 0.81< No --

C1hrom1ium 11.4 (<BG) 80,000 18.5 18.5 No --

Cobalt 6.8 (<BG) 24 15.7 -- No --

Copper 14.7 (<BG) 2.960 59.2 22.0" No --

Hexavalent chromium' 0.272 2.1 e 4.8 2 No --

Lead 37.3 353 10.2 10.2" Yes Yes"
Manganese 328 (<BG) 3,760 512" 512" No --

Mercury 0.012 (<BG) 24 0.33 0.33" No --

Molybdenum' 0.36 400 8 -- ' No --

Nickel 13.8 (<BG) 1,600 19.1'" 27.4 No --

Selenium 0.87 400 5 1 No --

Silver 0.23 (<BG) 400 8 0.73" No --

Vanadium 46.9 (<BG) 560 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-1 260 0.061 0.5 0.0 17' 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 --

RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
Maximum or 95% upper confidence limit, depending on data censorship, as described in the 100-H-28:4 Subsie Cleanup
Veriflication 95% UCL Calculations (Appendix C).
Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentraions
in Washington State (Ecology 1994).
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 Area 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 (alculations 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 lead and aroclor- 1260 are not predicted to migrate more than 1.8 m (5.9 ft) vertically within 1,000 years
(based on the lowest K,1 of the contaminants [lead with a K,, of 30 mL'g]). The vadose zone beneath the I 00-H-28:4 subsite is
approximately 6 m (20 ft) thick. Therefore, the residual concentrations of the contaminants are predicted to be proacti\ e 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 RAG remedial action goal
BG = background RDL = required detection limit
COPC = contaminant of potential concern RDR'RAWP = remedial design report remedial action work plan
DDE dichlorodiphenyldichloroctiylene RESRAD = RESidual RADioactivity (dose model)
K = soil-partitioning coefficient WAC lasliington, Adminisltaive Code
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Table 5. Comparison of Contaminant Concentrations to Action Levels for the
100-H-28:4 Subsite Focused Verification Samples.

Remedial Action Goals (mg/kg) D Does the
Maximum Soil Cleanup Soil Cleanup Result Result

COPC Result b Direct Level for Level for Exceed Pass
(mg/kg) Exposure Groundwater River RAGs RESRAD

Protection Protection Modeling?

Antimonyc 0.64 (<BG) 32 5 d 5 d No --

Arsenic 11.5 20 20( 20d No --

Barium 97.3 (<BG) 5,600 200 400 No --

Beryllium 0.13 (<BG) 10.4 1.51 1.51 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 -- 9 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 Yesh

Manganese 318 (<BG) 3,760 512 512" No --

Mercury 0.047 (<BG) 24 0.33 0.33 No --

Molybdenum 0.30 400 8 -- 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 Yesh

4-4'-DDT 0.0046 2.94 0.0257 0.0033 Yes Yesh

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 (DOE-RL 2009b).
Maximum values as described in the 100-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
in Washington Stale (Ecology 1994).
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 Area 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 lead, 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 Ka, of the contaminants [lead with a Ka, of 30 mL/g]). The vadose zone beneath the

100-H-28:4 subsite is approximately 6 m (20 ft) 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 RDL = required detection limit
BG = background RDR/RAWP = remedial design report/remedial action work plan

COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)
DDT = dichlorodiphenyltrichloroethane WAC = Washington Administrative Code
K, = soil-partitioning coefficient
RAG = remedial action goal
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Attainment of Nonradionuclide RAGs

Tables 4 and 5 compare the cleanup verification sample values for the I 00-H-28:4 subsite
excavation to the applicable soil RAGs for direct exposure, protection of groundwater, and
protection of the Columbia River. All COPCs were quantified below direct exposure RAGs. All
COPCs were quantified below groundwater and/or river protection soil RAGs with the exception
of lead, aroclor-1260, and 4-4'-DDT. However, given the lowest Kd of these contaminants (lead
with a Kd of 30), none would be expected to migrate more than 1.8 m (5.9 ft) vertically in
1,000 years based on RESidual RADioactivity (RESRAD) modeling discussed in Appendix C of
the 100 Area RDR/RAWP (DOE-RL 2009b). The vadose zone beneath the 100-H-28:4 subsite
is approximately 60 m (20 ft) thick; therefore, residual concentrations of all contaminants are
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: (I) the cleanup verification 95% UCL value must be less than
the cleanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the
percentage of samples exceeding the cleanup criteria must be less than 10% of the data set.

The application of the three-part test for the 100-H-28:4 subsite is included in the 100-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 set was detected. The results of this
evaluation 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 modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b),
the residual concentrations of lead are not predicted to migrate more than 1.8 m (5.9 ft) vertically
within 1,000 years (based on the Kd of 30 mL/g). The vadose zone beneath the 1 00-H-28:4
subsite is approximately 6 m (20 ft) thick; therefore, the residual concentrations of lead are
predicted to be protective of groundwater and the Columbia River.

An additional application of the three-part test is included for the statistical data sets that default
to the maximum value because less than half of the data set was detected. The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of aroclor-1260. However, given the Kd of
822 mL/g), it is not expected to migrate vertically within 1,000 years based on RESRAD
modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b). A
contaminant with a Kd of 80 mL/g or greater is not predicted to migrate vertically through the
soil; therefore, 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 lx , and a cumulative carcinogenic risk of less than I x 10-1. 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 10-2, which is less than 1.0. The individual carcinogenic risk values for the carcinogenic
constituents detected above background are less than I x 10-6, and the cumulative carcinogenic
risk value is 7.8 x 10-7, which is less than I x 10 . The 100-H-28:4 subsite meets the

requirements for the direct contact hazard quotient and excess carcinogenic risk as identified in
the 100 Area RDR/RAWP (DOE-RL 2009b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-H-28:4 subsite included a calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 x 10 , and a cumulative excess
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 Kd for these contaminants must be less 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 Kd of 12 mL/g or greater is
required to show no predicted migration to groundwater in 1,000 years. All individual hazard
quotients for noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for
the 100-H-28:4 subsite is 2.9 x 10-1, which is less than 1.0. No carcinogenic constituents met the
criteria for groundwater protection evaluation at the 1 00-H-28:4 subsite; therefore, no
calculations of excess carcinogenic risk were performed. Therefore, nonradionuclide risk
requirements related to groundwater are met.

DATA QUALITY ASSESSMENT

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

The DQA for the 100-H-28:4 subsite established that the data are of the right type, quality, and
quantity to support site closeout decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in a Washington Closure
Hanford project-specific database 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 Area RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at the
site meet the remedial action objectives for direct exposure, groundwater protection, and river
protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the I 00-H-28:4 subsite to Interim Closed Out. Contamination above direct exposure levels was
not observed in the shallow zone soils and is concluded to not exist in deep zone soils.
Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the sites
are not required.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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Table A-1. Maximum Contaminant Concentrations that Exceed Ecological Screening
Levels for the 100-H-28:4 Subsite'.

do Substance 2001 WAC 173-340 Table 749-3 EPA Ecolo ical Soil Screenin Levels Maximum
Plants Soil Biota Wildlife Plants Soil Biota Avian' Mammalian' Result

At Background Metals (mg/kg)
Antimony 5 5 NA NA NA 78 NA 0.27 1.1 (<13)
Arsenic III NA NA 7 18 NA 43 46
Arsenic V 6.5 10 60 132 NA NA NA NA 1
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 I 70 1 0.3 0.52 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 arc exceeded.

Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluatcd in the context of
additional lines of evidence for ecological effects follow ing a baseline risk assessment for the river corridor portion of the Hanford Site, which will include a
more complete quantitative ecological risk assessment.
Available on the Internet at www.cpa.cov/ecotox/ccossl.
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 - not available
WAC- Washington Administrative Code

>0
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APPENDIX B

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 SampleDate/rime Northing Easting Aluminum Antimony Arsenic Barium
Number ma/kg 1O POL agaQl POL mg/kg Q POL mz/k Q|1 PQL
Jl6VF8 6/3/2008 12:15 152498 577553 4770 10.1 6.9 0.76 7.3 1.3 262 025
J I6VJO 6/3/2008 12:15 152498 577553 7

Sample Sample Date/iime Northing Easting mBe W O Boron Cadmium alcium

J] 6VF8 6/3/2008 121 5481577553 A231 nJA 71 !M1 I)L 00C11.
J16VJO 6/3/2008 12:15 152498 577553 0131U 013 27 13 1 0 13 2 C 1

l C i Hexavalent
Number Sample Date/Time Northing Easting ro ium Cbalt C p IChromium
Numpber m L m CaL a Coppe
Jl6VF8 6/3/2008 12:15 152498 577553 45.6 0.5 215 1 5 325
J16VJO 6/3/2008 12:15 152498 577553 7771.7. . 7!T T 0.35 13U5 0.35

Sample Sample Datefime Northing Easting Iron Lead Magnesium Manganese
Number me/kaO POL ma/ka O POL mz/k O POL
J16VF8 6/3/2008 12:15 152498 577553 23400 11.3 126 76 879 6.3 66.9 0.1
J16VJO 6/3/2008 12:15 152498 577f55 3'

ample Sample Dateffime Northing Easting Mercu Mo INeum Nickel Potassium
Number m L L L - L
J16VF8 6/3/2008 12:15 152498 577553 51 01 16.5 0.76 18.7 0.5 363 41.4
J16VJO 6/3/2008 12:15 152498 577553fSample Date/ime Northing Easting Selenium Silicon Silver Sodium

Number I__ I I mgft 10.!~z 1 Pil ImftIQ ±
J16VF8 6/3/2008 12:15 152498 577553 5.2 1.5 384 10.1 1.4 0,25 651C 1.7
Jl6VJO 6/32008 12:15 152498 577553

Naper Sample Date/Time Northing Easting -Vanadium L m in

J16VF8 6/3/2008 12:15 152498 577553 229 0.35 322 1 15
JI6VJO 6/3/2008 12:15 152498 577553

Sample Sample Date/Time Northing Easting Americium-241 Cesium-137 I Cobalt-60 Euroslum-152
NumberI I pCi/u 0 1 MDA pCile O MDA Cala O MDA pCilR I 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 pDatei Northing lu1asting I E 154I Europium-155 I Potassium-40 Radium-226
Number S D N i pCig IQ IMDAI pCilg IQ MDA pCilg Q MDA pCiI QI MDA

Jl6VF8 6/3/2008 12:151 152498 577553 0.067 U 0.0671 0.049|U 0.049 3.12 0.196 0.326 0.044

SSample I Radium-228 Total Beta Thorium-228 Thorium-232
Number Saple Date/Time Nor thing E asting IpCils Q|MA IlgQMA pIaQ|MApisOIDNumber saI E TI QIMAIpiIQI MDAIiK1 1j J MD PCARI MDAJ

J16VF8 6/3/2008 12151 152498 577553 0.24 | 0.104 0.163 JU 0.237 0241 0.0251 0.241 | 104

Sample . Uranium-235 Uranium-238 Gross alpha Gross beta
Number ISample Date/Time Northing Eastmng
Nu1528 IpCil MDA pCils O MDA pCi/g Q MDA pCile O MDA

116VF8 6/3/2008 12:15 1528 5775531 0.142 U 0.142 2.72 U 2.72 21.6 3.23 35 5 35

Numler Sample Date/Time Northing Easting IUau -MDA
Jl6VF8 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)

Sample Number J16VFS Sample Number J16VFS
Sample Location N152498, E577553 Sample Location N152498, E577553

Sample Date 6/32008 Sample Date 6/3/2008
Constituent Class ug/g QI PQL Constituent Class ug/kg Q PQL
Aroclor-1016 PCB 53 UTD 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 UT )6700
Arocor-1242 PCB 53 UTD 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 LD 2700
Aroclor-1260 PCB 220 D 53 4-Chlorophenylphenyl ether SVOA 2700 UD 2700
Aldrin PEST 1.3 UD 1.3 4-Nitroamline SVOA 6700 UD 6700
Alpha-BHC PEST 1.3 UD 1.3 4-Nitrophenol SVOA 6700 UD 6700
alpha-Chlordane PEST 14 XD 1.3 Acenaphthene SVOA 2700 UD 2700
beta-1,2,3,4,5,6-Hexachlorocyclohexane PEST 1.3 UD 1.3 Acenaphthylene SVOA 2700 UTD 2700
Delta-BHC PEST 1.3 UTD 1.3 Anthracene SVOA 2700 UD 2700
Dichlorodiphenyldichloroethane PEST 1.3 UD 1.3 Benzo(a)anthracene SVOA 2700 UD 2700
Dichlorodiphenyldichloroethylene PEST 26 XD 1.3 Benzo(a)pyrene SVOA 2700 UD 2700
Dichlorodiphenyitrichiloroethane PEST 7.2 XD 1.3 Benzo(b)fluoranthene SVOA 2700 UD 2700
Dieldrin PEST 35 D 1.3 Benzo(ghi)perylene SVOA 2700 UTD 2700
Endosulfan I PEST 1.3 UD 1.3 Benzo(k)fluoranthene SVOA 2700 UD 2700
Endosulfan II PEST 1.3 UD 1.3 Bis(2-chloro-1-methylethyl)ether SVOA 2700 UD 2700
Endosulfan sulfate PEST 13 D 1.3 Bis(2-Chloroethoxy)methane SVOA 2700 LID 2700
Endrin PEST 1.3 UD 1.3 Bis(2-chloroethyl) ether SVOA 2700 UD 2700
Endrin aldehyde PEST 3.6 JXD 1.3 Bis(2-ethylhexyl) phthalate SVOA 4500 BD 2700
Endrin ketone PEST 3.3 JXD 1.3 Butylbenzylphthalate SVOA 2700 UTD 2700
Gamma-BHC (Lindane) PEST 1.3 UTD 1.3 Carbazole SVOA 2700 UD 2700
gamma-Chlordane PEST 1.3 UD 1.3 Chrysene SVOA 2700 UD 2700
Heptachlor PEST 4.3 JD 1.3 Dibenz[a,h]anthracene SVOA 2700 UD 2700
Heptachlor epoxide PEST 1.3 UD 1.3 Dibenzofuran SVOA 2700 UT 2700
Methoxychlor PEST 44 D 1.3 Diethyl phthalate SVOA 2700 UD 2700
Toxaphene PEST 13 UD 13 Dimethyl phthalate SVOA 2700 UD 2700
1,2,4-Trichlorobenzene SVOA 2700 UTD 2700 Di-n-butylphthalate SVOA 470 JD 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 UID 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 UTD 2700
2,4-Dinitrophenol SVOA 6700 UTD 6700 Indeno(1,2,3-cd)pyrene SVOA 2700 UTD 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 UTD 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 UTD 2700 N-Nitrosodiphenylamine SVOA 2700 UD 2700
2-Methylphenol (cresol, o-) SVOA 2700 UD 2700 Pentachlorophenol SVOA 6700 UTD 6700
2-Nitroaniline SVOA 6700 UD 6700 Phenanthrene SVOA 2700 UD 2700
2-Nitrophenol SVOA 2700 UTD 2700 Phenol SVOA 2700 UTD 2700
3,3'-Dichlorobenzidine SVOA 2700 UD 2700 Pyrene SVOA 2700 UD 2700
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Table B-2. 100-H-28:4 In-Process Sampling Results.

Sample SArsenic Beryllium Cadmium Chromium

Number SampleDate/Time Northing Easting QT METAL QT METAL QT METAL QT METAL
m/k I Q I PL mgkg PQL mR/kgIQ PQL ma/kg Q PQL

JIMWW6 11/28/11 10:00 NA NA 4.51 4.25 0.341 0.118 0.159 U 1.73 13 0.985
J1MWW7 11/28/11 10:05 NA NA 2.21 U 4.16 0.299 0.115 0.178 U 1.69 12.3 0.962
JIMVWW8 11/28/11 10:10 NA NA 2.23 U 4.19 0.316 0.117 0.143 U 1.71 12.5 0.971
JIMWW9 11/28/11 10:12 NA NA 2.16 U 4.35 0.284 0.121 0.143 U 1.77 13.5 1.01
J1MWXO 11/28/11 10:15 NA NA 2.43 U 4.34 0.29 0.12 0.123 U 1.77 11.3 1
JlMWX1 11/28/11 10:21 NA NA 2.06 U 4.26 0.31 0.118 0.133 U 1.73 12.1 0.985
J1MWX2 11/28/11 10:25 NA NA 2 U 4.3 0.364 0.119 0.172 U 1.75 15.6 0.995
JlMWX3 11/28/11 10:29 NA NA 1.94 U 4.36 0.338 0.121 0.153 U 1.78 13.5 1.01
J1MWX4 11/28/11 10:33 NA NA 2.01 U 4.35 0.293 0.121 0.127 U 1.77 11.9 1.01
J1MWX5 11/28/11 10:37 NA NA 4.76 4.29 0.315 0.119 0.163 U 1.75 12.4 | 0.993

Sample Lead Selenium Silver Hexavalent

Number Sample Date/Time Northing Easting QT METAL QT METAL QT METAL Chromium
m/g_ _ 1_ !!LiLk 9 P2L mgBkg QI POL mg/k 9 PL

JlMVWW6 11/28/11 10:00 NA NA 14.3 3.43 -0.111 U 8.23 -0,0543 U 1.08 0.155 U 0.155
J1MWW7 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 3.38 -0.536 U 8.12 -0.0446 U 1.07 0.155 U 0.155
J1MWW9 11/28/11 10:12 NA NA 3.69 3.5 0.223 U 8.42 -0.0139 U 1.11 0.155 U 0.155
JIMWXO 11/28/11 10:15 NA NA 3.22 U 349 0.233 U 8.39 -0.0644 U 1.1 0.155 U 0.155
J1MWX1 11/28/11 10:21 NA NA 11.9 3.43 0.288 U 8.23 -0.0434 U 1.08 0.155 U 0.155
J1MWX2 11/28/11 10:25 NA NA 5.51 3.46 0.547 U 8.32 -0.0076 U 1.09 0.155 U 0.155
J1MWX3 11/28/11 10:29 NA NA 3.88 3.51 0.673 U 8.44 -0.0749 U 1.11 0.155 U 0.155
J1MWX4 11/28/11 10:33 NA NA 3.87 3.51 0.17 U 8-42 -0.0136 U 1.11 0.155 U 0.155
J1MWX5 11/28/11 10:37 NA NA 8.58 3.46 -0.103 U 8.3 -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
I I mg/L 10 POL Img/L 10 POL Imr/L 10 POL ImgfL 10 POL

JIRWF5 8/14/2013 12:52 NA NA 0.022 U 0.022 0.4 B 0.002 0.002 U 0.002 0.003 U 0.003

Sample Lead Mercury Selenium Silver

Number SampleDate/Time Northing Easting TCLP TCLP I TCLP TCLP
Numbmr/L 01 PL Img/L _ _1 PL I m/L 101 POL LmL 1 POL

JIRWF5 8/14/2013 12:52 NA NA 0.013 B 0.013 0.00003 U 3E-05 10024 U 0,024 0.004 U 0.004
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APPENDIX C

CALCULATIONS
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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 are 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, Engineering
Services, ENG- 1 -4.5, "Project Calculations," Washington Closure Hanford,
Richland, Washington. The calculations provided in this appendix include:

100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations, 01 OOH-CA-VO214, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
01 OOH-CA-VO215, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculations for Protection of
Groundwater, 01 OOH-CA-VO216, Rev. 0, Washington Closure Hanford,
Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that are 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: 01OOH-CA-VO214

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 0 Preliminary O Superseded O Voided O

Cover=1

0 Sheets =11 J. JNelson I. B. Berezovsk \ .D.S lie G. Wilkins Z/t7/L5
Total = 20 r _

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain CaIc. No. from Document Control and Form from Intranet
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Washinatn Closure Hanford CALCULATION SHEET

Originator R. J. Nielson Date 11/13/14 Calc. No. 0100H-CA-VO21. Rev. No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked I. B. Beeovsk Date 11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 1 of 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
7 contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.
8
9 Table of Contents:
10 Sheets 1 to 5 - Calculation Sheet Summary
11 Sheets 6 to 8 - Calculation Sheet Verification Data Results - Excavation
12 Sheets 9 to 10 - Ecology Software (MTCAStat) Results
13 Sheet 11 - Calculation Sheet Duplicate Analysis - Excavation
14 Attachment 1 - 1 00-H-28:4, Verification Sampling Results (8 pages)
15
16 Given/References:
17 1) Sample Results (Attachment 1).
18 2) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev.5, U.S.
19 Department of Energy, Richland Operations Office, Richland, Washington.
20 3) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
21 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
224) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of
24 Ecology, Olympia, Washington.
24 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data
25 with Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of
26 Ecology, Olympia, Washington.
28 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
29 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
30 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim

31 Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.

32 8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.

33
34 Solution:
35 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-

36 RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-

37 740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and

38 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification

39 Package (RSVP).
40
41 Calculation Description:
42 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the
43 1 00-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.
47
48 Methodology:
49 The 100-H-28:4 subsite underwent statistical verification sampling at the excavation area decision unit. Four focused
5o samples were also collected.
51
52 Analytical results for all sampling locations are summarized in the tables provided on sheets 4 and 5. Further information of
53 the sample data quality is presented in the data quality assessment section of the associated RSVP.
54
55
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Washington Closure Hanford CALCULATION SHEET

Originator R. J. Nielson VDA' Date 11/13/14 Calc. No. 0100H-CA-VO214 Rev. No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked I. B. Berezovskiy4 Date 11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 2 of 11

1 Summary (continued)
2
3 Methodology, continued:
4
5 For nonradioactive analytes with 550% of the data below detection limits, the statistical value calculated to evaluate the
6 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
7 determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set is used
8 instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
9 detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no
10 reported detections. Calculated cleanup levels are not available in Ecology (2011) under WAC 173-340-740(3) for
11 calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989)
12 recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron,
13 magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in these
14 calculations.
15
16 All nonradionuclide data reported as being undetected are set to 11 the detection limit value for calculation of the statistics
17 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included
18 in the data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics
19 is done using the reported value. In cases where the laboratory does not report a value below the minimum detectable
20 activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the
21 samples are averaged before being included in the data set, after adjustments for censored data as described above.
22
23 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on
24 the data and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small
25 data sets (n<1 0), the calculations are performed assuming nonparametric distribution, so no tests for distribution are
26 performed. For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using
27 Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
28 (DOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address
29 variable quantitation limits within a data set), substitutions for censored data are performed before software input and the
30 resulting data set treated as uncensored.
31
32 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:
33 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,
34 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,
35 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
36
37 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits
38 and are greater than 5 times the target detection limit (TDL). The TDLs are pre-determined values for analytical methods
39 and constituents with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs
40 for identified methods based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the
41 methods based analytes. TDLs not included in Table 2-1 are based on the laboratory and/or methods used. Where direct
42 evaluation of the attached sample data showed that a given analyte was not detected in the primary and/or duplicate
43 sample, further evaluation of the RPD value was not performed. The RPD calculations use the following formula:
44
45 RPD =[ IM-SV((M+S)/2)]*100
46
47 where, M = Main Sample Value S = Split (or duplicate) Sample Value
48
49 For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the
50 data compare favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is
51 performed. To assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or
52 duplicate sample, but was quantified at less than 5 times the TDL in one or both samples, an additional parameter is
53 evaluated. In this case, if the difference between the primary and duplicate results exceeds a control limit of 2 times the
54 TDL, further assessment regarding the usability of the data is performed. Additional discussion as necessary is provided
55 in the data quality assessment section of the applicable RSVP.
56
57
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator R. J. Nielson fVv Date 11/13/14 Calc. No. 0100H-CA-VO214r' Rev. No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked I. B.Brezovskiy Date 11/13/14

Subject 1 00-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 3 of 11

1 Summary (continued)
2
3 QUALIFIER LIST
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 OC 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
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator R. J. Nielson Date 11/13/14 Calc. No. 0100H-CA-V0214 Rev. No. O
Project 100-H Area Closure Operations Job No. 14655 Checked I. B. Berezovskyk Date 11/13/14
Subject 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 4 of 11

1 Results:
2 The results presented In the tables that follow include 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

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

5
6
7 Results Summarya
8 Excavation Focused

Analyte 95% UCL Maximum Maximum Units
Result Result Result

10 Antimony 1.1 -- 0.64 mg/kg
11 Arsenic 8.9 -- 11.5 mp/kg
12 Barium 80.4 -- 97.3 mg/kg
13 Beryllium 0.32 -- 0.13 mg/kg
14 Boron 2.4 -- 6.8 mg/kg
15 Cadmium 0.059 -- 0.21 mg/kg
16 Chromium 11.4 -- 12.4 mg/kg
17 Cobalt 6.8 -- 6.7 mp/kg
18 Copper 14.7 -- 15.5 mg/kg
19 Hexavalent chromium - 0.272 0.435 mg/kg
20 Lead 37.3 -- 35.9 m/kg1
21 Manganese 328 -- 318 mp/kg
22 Mercury 0.012 -- 0.047 mg/kg
23 Molybdenum - 0.36 0.30 mp/kg
24 Nickel 13.8 -- 12.3 mg/kg
25 Selenium - 0.87 -m/kg
26 Silver 0.23 -- - mg/kg
27 Vanadium 46.9 -- 41.5 mp/kg
28 Zinc 45.2 -- 44.1 mg/kg
29 Aroclor-1254 - 0.0054 0.0071 mg/kg
30 Aroctor-1260 - 0.061 0.27 mp/kg
31 4-4'-DDE -- 0.0011 - mg/kg
32 4-4-DDT -- - 0.0046 mg/kg
33 Dieldrin - 0.00092 - mcl/kg
34 Methoxychlor -- -- 0.0011 mg/k
35 Dimethyl phthalate -- -- 0.056 mg/kg
36 Pyrene -- -- 0.035 mg/kg
37
38 WAC 173-340-740(7)(e) Evaluation:
39 WAC 173-340 3-Part Test for
40 most stringent RAG: EXCAVATION
41 95% UCL or maximum> YES YES
42 Cleanup Limit?
43 > 10% above Cleanup Limit? YES YES
44 Any sample > 2x Cleanup Limit? YES YES
45 a The 95% UCL result or maximum value, depending on data censorship, as described in the
46 methodology section.

Remning Sites Verification Package fior the 100-H-28:4. 1607-H] Sanitar- Sever Pipclines C-7



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

Washinaton Closure Hanford CALCULATION SHEET

Originator R. J. Nielson Date 11/13/14 CaIc. No. 00H-CA-VO214 Rev. No. 0
Project 100-H Area Closure Operations Job No. 14655 Checked I. B. Berezovski w Date 11/13/14
Subject 1 00-H-28:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 5 of 11

2 Results:
3 The results 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 Relative Percent Difterence Results and QAQC
9 Analysis'
10 Analyte Excavation
11 Duplicate Split
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 Iron 1.0% 15.2%
18 Magnesium 1.8% 3.4%
19 Manganese 8.7% 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. It RPD not
25 required, no value is listed. The significance of the reported APD
26 values, including values greater than 30% (35% for split data), is
27 addressed in the data quality assessment section of the RSVP.

28
29

Renaining Sites Verification Puekage for the I00-H-28:4, 1607-HI Sanitary Sewer Pipelines C-8



M MSHW

2~M A,"6060,06 
l044148

2 VM---- M

3 Sample0 8ample Sampl Anann rec Barium. Beylia Boron ) 0Ca 0.. Chromium C0bal

a 0,.x. 24,3ng*, 0. n Po1. a l Pot l 0 |a Pat. 5ts o Pat .igi U Poa s.u 19 Pot ark 0 l a0

S EXC-I J1TX1 B14 011 J 0 2539 0.60 1. 0005 0O0N 023 20 0 00 0011 U 004 121 024 75 X 024
10 EC JaEM 1 1. 24 10 4 036 431 0.20 739 0024 030 0024 207 089 00ne B 0070 103 002 73 X 0001

11 ETC- J1TA 0314 10 00 203 0 71 0018 00 003 34 6 09 0061 B 0001 103 0.0 05 X 010
13 C10 J11 14 1 00 S 0 08 001 0 0031 S 0 01 O ( 00, 17 0U 6 X 0

E4 10 0 37 059 7O 0 03 0 37 024 0 0 75 0 S3 0 03

10M E T Cl 0v30 8 0 / 2 4 0 8 4 0 1 0 1 0 4 3 0 '% 0 0 6 6 0 0. 5 1x7- 0 0 0 5 0 0 9

10 smpe s-mpe sap A So 3 .. uk Our mas ua 9o on on . hum chr . co

3 EC - J T.N1 0,4 12 53 40 0 0 05 0020 7 0 B

04l C-A4 I.,8 92 9 O. SI2 - 0.4 - M 20043 1 O _7 5 X OM20XM C- 0040 0,2 't W 941 038 O. 2.7 aTO7 32.3 7

o. o 2 73 X

47 W0 l G W 00 C 5SO 5

l ETC- 93 89, .- __ -- _ 0..7 BT .. , 1 -5 017
ID"-01 ETC 7'on -m 000 0.2 2 m1 0062 Fo c _ 9 0.5se 12

414 i M4 .. 744440 - 1000 /00. L0.40,U(033 L*9406I40,M)M. 1.3.4.8 0 W 0) om6406301/ 6192U 00) 0 464 2 043 1-

17 EEI3l 12 1170M 27 N 2 12 12M 54 ___

230 D 1 90% W.40 1. 2s. os 032 [2 24 s04330
04 0066I14 is- o , 26 63

42 2 lAOl( 11VV140 -0013 0240350311016 6

03T -O l3.3. 4TO12O . 7
U 23903 -09 1.33 1. -0 ow 0 1.. 65 5

ji 1 7): o -------p s4 WY -1 04- 02 -O ST- NO-

044 11.51( Sl 24886 3 80,4644



\t ,-cnt, /1NN t reReclawfcation Iron 214-1 R,,

1 1 M8 , 4 V e1114 0

a~~ oulssaxo tx~ g o of coe os 2 x orois 7

7 XC JTX9014 13 X0- 020 S09 02 5 319 0000.0011 BM0 00514X 01 15 U 1 4226d!~l 00 6 6/ 403

6EX62 4JiT1t0 W14 130 X 020 6 024 34 0040 0408 B 0008 11. 0.12 06 01 4.1 2 00 3 4
B 0Ex 1s 41m6 0 4 12. 0 1 04a 026 20e 0ol 00066 a 04460 1 x o.6 o 7 o6s 6s 0 s9o

0o0xc J3xua 914 lao x 0.2 6o 02 5a co0 o c0n a 0ons 16. x O11 o U 015 42 0o6 0 _ o4 7
6 BxOs J61xu4 says 60. 0 020 6s 024 30 006o 0.012,a coass 117 x o( 0.6, - 014 42e 0460

2 EC4 JT4041 014 12. X 0. 22 0.2 27 000 05 8 048 104 X 0 2 020 0 _1 326 00 4 37

13 CxC7 Ji610s 9014 1A X 021 130 024 000 01 000 2 110 X 012 010 0.15 4 00-4 403

-1 EX. J. Is 2 ~ i 1s 00 OC2 X - 0 -. ,13:
1 EXC10 | /JiTEM 9014 157 0 020 63 025 260 00 0012 B 00085 128 0 011 015 U 015 ,24 6 47

62 EC11 6J1T1M3 9014 120 0 01 6 024 200 0 466 6 B 000U0 104 0 062 014 U 014 462 0064 3 036

- gx -irxVkxs 4f MM -oaes isosm, s27 E-B J1TM 0014 128 00200 310 016 0 B 0 74
18 EXC6 JiTXM5 0014 13. 1 0 27 0 0064 10 0. 015 4 .03ac. 8660. *~ 7 6 3 -i -1 1- 0.ij -------- 7 -

24 J, as sig 2a---- a

a x c- o T u 0 14 a6 2 - 0 2 66 {R EX 070 464 9214 63. .02 __ 6 .6 6007 2

EX" cJp 1o Tngnes us01-4 sy 1e .1 s 11r v0ns- 4 n.

24 102A 31600 00/6 ._ __ _ _ 0 _ _00 -0 10.1/.. -2 4

a o . a m5 n 06 1eu690l.rg 0-24 o

an 4 1412W12

40 07- 408 147 373_ 001 122 09 94
007 25 0014 07.6

2 57 2 1 2 52 G.1 r __W C9 W 0 1m

.67-16 36600 0/0 60 0.8/-606 10. -. 0 0 6

sas

405960 3,934 40404 -4994

059530.41606844.-- 3 - 32 _ - 0014 .9 .2 2 47.1

44 .040S,12601*OV 0-7 -0 - - 644 (.A VN) 05 b-* (601

8408,W -004046 W1 .0 80 606/*4 4004441440. W 8044 Io0.166. 7. 60689 8005064000 8000832 l.9009 80029,-324600

. 7 ...... .00.46 (2.0.1.. ........ 072400406015/6 049,16(32065401 .5.9,606/062 560902606401) 909006I



MAXIMUM VALUE 3-PART TEST CAI.CULATION SHEET

Oin0JNl0Date 11/13/14 Clc. N. 0100HfA-Vtt . Rev.No 0
Pm00 1t 10H 0-M Closum ra- JAb No. 14005 0C LB..0ked De 1/1314
Subect 100-28 4 Subsite Cleanp Verilleatt 95% UCL Ca alsons Sheet No 0 o1

1 100.H-28:4 Subalte Maximum Ci uledons

4 Arsea Number-ft 0 1 O
2 .t1011000. 00W1, _____ ____ __ 0.1,, ____

S EXC12 JlTXND - 0.270 0 PP0
DulsS jT~ 000-12 .1120 91/4 021 .5 .20 u 0.20 0085 U 0.0 2.6 U 2.6 2.06 0 2 2 .0 01 0 02

0 SuW14O/S 1111 - 0214 -0.250 0155 0.2 0.25 0.U-6- 06 6 0 2 1 . 2.6 0.23 U 0.23 0.20 U 0.20

7 60Cl 11721L9 W201/14 0.155 0 0.100 __2 U0 0.24 0.7 0 0.70 536 u 2 2.6 31 / 2.6 0.24 U 2 0 J 01

8 EXC2 JlTXMD 14 0.155 0.23 U 023 0.78 U 0.24 02 U 020
0 0-3 17341 -F 0/ 4 015 u 0.155 .4 U 0.4 07 0.76 5.3 1 2.6 6 0 7 U 2.6 0.80 a 024 0.21 U 0.21

o0 E0U 1042 - 920 .9 15 03 .3 00 0.77 2, 2. .5 _ 2.5 024 .1 0.20 000 ~ 0.219 EXC 3 J1TXM3 W/.14 1 0.155 0-2 0 0 026 0.6 0 023

12 ~ ~ 2 00- 12.4 04 0.155 U 01M 024 . 00 U 0.0 2JI26~ 6- - 20 02 .3 0.21 0 021 0 E X C -4 JlT X M 2 0 . 0 0 . 01 U 0 6 1 2 6 U 2 6 70 2 .6 02

18 E X -_ _T MP//1 . 04 0 4 -2m 2 0. 03 0 0.83 2 2. S, 2.5 020 0 0 24 0 .21 0 0.2 1

I EXC-8 J1TXM6 - 14 0.156 U 0.1502162 EXC 10 J1T X M 8IL 5 0 2 3 . 6 -16W JT 02/14 022 0.155 0.26 U 0.2 0.85 U 0 2 . 24 0.23 U 023 0.21 0 021

I2/14 0.250 0.155 025 U 0.23 07 B 07 3 2 .5 J 25 0.23 U 0.23 0.25 U 020

11 155 U 0 1 80 24 Ui 024 0 U 08 5,6 3 J 26 . 0 24 _0_7 2

I5 ________________ 9_2_14 0 .155 U 0X155 0 23 U 0 1 -0 U01 4- J002 2,5 2.5 U 205 024 U 1 29 5 21 U 0 21

20 %oD2/1 0 65 1 0% 0 7 63 5 J 00 024 02% U 021

2 E 0104814 00155 036 2 07 7 5 U 61 11 2 02
2 0 U 5 U 0 2 OO 66 P e 3 . 3 2 1 U 0 2 1U_3

22 80~~2140 0 15 2 U.01 P10551 0 26 U 0/01 0 U15 P0685 2? 60 0 2 6 7 2I/ 6 U 0 2 6 303 U Mle P1102301 21i U 0 21v

144U 0 1__I 0 0 0 0 U2060 062 2 0

93>0 80. 0 14 L |O 0 50 5 5 U 02 33 U 08 50 0 24__U-0.24O 0E 21 U 0 2

202.4 I 
0 I55 U 001550 2A U 024 07 U 0U 24 5 .2 U 20 23 U 0.23 020 U 020

9 026140| 031550Udt0I15500.242U404.24 0e80sU 0e80e 2 49U 20403I9

24 |-EC1M W/14 | 0O U 0 5 0 03- U 023 077 U 077 2 5 U 25 2n 5 U 2 0 U 023 0n u 0,20

19 Hexavaletmhromlu Molybdeum Selenium Aroctor254 Aracla-1260 44-DDE Dieldth

27 3Petl*000010e7 os~em a t os a~pnt 411604 41101 010 950187 10111 5064 toI.mo 651. 1A 1o os

22 (mRAGg Ne 2 Rver Pro 8 GW Pr. Rvr P 17 uok GWV & RNsr GW & Rero

24 >O yLm No_ NO NO NO YESNOO
25 >'10% a"'-e Cleanup Limt? NO NO NONOYESNo NO

he lt t e the ete w, ,st/ ft TM ist ,e AM u m M " A1i me t NO Tt

27 W C-pl ? 3-,ette enete3p st ente w n tes cftm A 3pa test c-a nr T, n ,e set T elt se n f T, tut c t fen

,p d e - 3at tnent cprm to's tes c'- 0 t up- mtc rd tpe MM ut

28RAG. sinwge RAG sr-nge RAG. tngnt RAG. wenomae R rect strigen RAG, sge RAG.

29Acroym stn qualifier r defind onse 3.

.. .... e ... .ia m~~ ...... u[-, / 10 / k na b r as 0( 1



AIt. ln nti o i t l t alln n l4l Hll 7 , l

0033.T0 n.08017

5 1 JA la 12 I. 3 1 1 1 1/29a 1. il1 I- - =04 111.1 .at N1=1 0 l~817 L.,-

0.441 844.00O0ov7330014.0L 081041 0 9011

2 11.Ox 1 2ll- J1 9J1 1 .0. f,, =1.31

3 n -5 Jil 35 Jim H. J

1 1 Ji1 OAL 12 3 1.32 33 313M1 083 1 wO312 3 J1 MO1& 12 722
0 10 J1iT8 Oow mian0710 782 W .0 41 3178 almn. 10g011. 14 07 81 98 J17104 Ooo 19113 31n8 703
7 10 JiT4M0 3002510810 SM2.W 0.18 083 J17383 084121 L M21.14 714 J01. 80 0. 1004 M NS 01110

7
0 01230n 134

8 07 3108 41 20 0N41 810 200 1.0 91 410042 ONO3020884343 40 598 4104 Jr 0403 05No 8181 n021 723
4 409 J4004 7070 12 440. 078 50 10085 TOTA 12 140. 20 880 31730 TTA 12 n3 541

to l4 - 15 31 J1TX - il "'A1"111 075 J1 42 41 7 0. 310

l4 10 JI 7 J2 m 40 4104

17 M-,i i, OM~u Um .

ll- mZ )k 11 ( mZ - ) 4 - ,J)5 @
21 "TA MS0 MA 'J1 LXL DAA a A-

0 0M JITE- 1- o Ji m N00 J1 41JlTN1
l) 02 310 00 Jim o J11 0

9 08 J53 l 0 1 12 0 0l3 20 JI 10 12 2.0 091 Ji01 1 12 4481 004
95 0.48 J" no 0 7 1 2.07 0m I10 0 L O0

27 0 Jlum M~~ua S M m L-4 J. 00nS a 0 M 1 M ~ na W
01 0.08 410 t 00 0 Is J0 "n4 3 n 19 Om I1 M h N 0 0

024 J1 TOTAL 12 M4. 0.95 12 J 0 TOTAL wn 3 O0 J AL 12 0019
0@ Jm .@ o J 34 0OW J1 W. ow

31 07 411M7 44 J4 058 J1

08 021 J1 31 J 0.8 3138

37 9

(. lil (l- oat 24 XL( mt - ) 0.-

41 DATA 0 i M UL C - DAT .D -% DATA 0 f% DWL MAf
7. 10 Ji, 63 J m13 JITX-1U l

M 14 1 M U avn 4 JiUU v 3 JiTX - 0 , U M M
5 12.1 jiTM icnoe 12 Ma 10 75 JT 1 Une ord12 1-a 6A 146 Jlx l Uonoe 2 nn 41

,4( 12,3 A1 L a 101 7,3 JTXM2 L n 4 10 Jio man 141

47 1113 J1 8 3 20 01n 0 65 J1TXM3.9 071 1484 J1 SW 10 1
7 ,3 1- 144 :l.a1Ja1 040 1 0;n 840

49 1S 31 TOT1 0 0204 34 378 TOTAL 1202 13 417x TOT04 1 0 n010 8

w4 J1 311 e6 J13 78 141 JiT0 140
S1 12.5 31 61 J1047 140 Ji 4

5 11.1 43 57 JTXMB 17 J1.WM 75 J1 S ~ m10 JH

0 ~ Ow r- ., r--l r w o r .W r Os.Mr &R on

57 e9 g sod0 - Un. a n

M U ( s II) uu IL.4 UR M -t )b 68 (s) A. 14 7

....... "i......I Un, A thr"'" th - // .11 0.1 Ifd1 -l/ .nuare a r / ip, li(-1 2



\ .1ic it 7 R, tl,.ifkat i l, - n 21T11x , II 14 1

CALCUTo MHEET

Pod4 700t,.040.9700 o 4656 C w 42 E ~ ~ 07 11171&14
i-4- Jom020 11/1 140,1 . 04001 E a0

1 DAA0 10MS oMl DATA m Mw 1 4 DATA ID Lo L u
0 3.4 J1TXNGJ100N1 011 J1777404TXN1 0105 477T5041XN5

3 5.0 J10IX 319 41017. 0011 J71 0
4 01 410040 N00 du Un0077va 074100049 4 41004 770ofu a100. U407e007 9a 0012 41700 m m~oo of00 U700 va0<0
5 05 J10002 140000 12 004 110 07 J1 1 U100040 10 47n0 00 0a 0 4170M1 U1.45 10 004 0010

O 8.0 4J1 C000,2o41010 n0 107 05 J1700 M200,0 Loooo7o 74 0014 J17002 04000 L07010779 0010

4 10.0 0100us 7077 10 M4 0.0 214 J170Y4rA 0 1 2 00n 40 0.0704770025 710T00 02 M0 . 004
10 0-0 J1100 Man 540 01 J170m 42. 075 0.175 J1701m lM. 0014
11 19.5 41100 04 Ji707 0. 41700
74 9.5 41 20 JiT1 0072 J1TX7

10 47 410 9 Ji M C -7039 00014 Ji

15 r M0672 04 r0 0010500 700r 472. 0.472 r-04602 0.957 r- a042 0.17 70047a0 0400

17 UT. ( , POI b 37.3 N - . ( c. II). 0 a s 61
74 2s2 JT. 1TXN 01 0 ossX7 -immi 4x.i 7ix i 1 -4.0
7 13. J1 0 00714704L9 TO00 J1-7 0.0720 0104700

ic 1231aM a 25 04 Jm m . 40- Jim .1e4
3 .E JiTX 0 0 1iTXM7 02 J1TXM

c 14 J7iT 0 0075 J1TX2. O2 477002

17 107 JiX0- l m@2 J

21 DATA 0 a- M0 9 O -D M
42 is J1Tx JT-N1 1 T-.1 - i l I
23 13 J1TML9j .. 2 A

45 45 J1 M1 12 12n 43.0U -

9 5 7 1 G M L. .mi n 120 420 I40 004 4 02 - 0 440 471 0107 1 0 000

47 419 'lT- .i ,n - 90 yn 3.0c .6 Q jd
1034 Ji m c~ Met 11n 0 ".4

49 11 47TXW TOT 12 .2 2 702 00047 70 4 0 7 470 0000 1. 4

0 0 02 J 0 10 07 . 0.. 44 7

51 -0 atTXM7T.7. IT

1253 T M4 JI"

05 r150s 0 3 .2 r7m-7.

57 Wc Io .f BOH

.2 L(Lamism a les 45.

13 Mmy J iks a m u 3

"0 1 07 47000/0 
0070 47709201/211407009

.. 2 J -900 20707407 5072270770 -n0004 43c7777 7001260507 -00472004 4702000

04 075 4770,602020 7070700 0

50 1.00-1402471 1" 47

..............ll7;74t/} 77., 7../ . 711



.1littent ao Mu -st- iK i tctio n 4ori l1 It -

CALCULATION SHEET
Washinglo C00""" Madent

Originator R J. Nieteen Date 111134 Cale. No. 0100CA-VO214 Re.v . 0
ProF.ct 100-H Ara lour .Oertin Job No- 14065 Clcked 1. B. Bezosky Da 1113/14
Sub act 100H 2B4 Subsie LanpVeriadion 0 5% UCL Calclatons ShutNo. 110f11

1 Dailicat Analyal - 101041-311:4 SbIle - Excavation
2 6enang 1.ampl Sampe A m A o r au B l lu ( Chromlatum0

mgIkg 101 POL mg 6 GI POL mg0q 101 POL I a POL Ingghg0 POL mg0 POL mgk 0 POR. oft 1 L mg kg P

4 - 1 9 4 3 15 141 | 03 2. 066 59. 0075 019 B 0.033 50 139 75 0057 78 X 009
5 Duplicatar1iTXN J1TXN1 902114 550 | 15 11' 03-6 06,60 07 .0 0.3 00 ; 16 B 06 7

6 S ofJiTXNo JiTxW2 0114 461 070 1.64 DU 164 4.28 C 0.497 51.7 0,00941 0.793 009094 5610 I 79 7.39 6444 13.4 .
7 Analyle:

8TDL 5 0.6 10 2 0.2 1001
9 Both > POL? Yes l . . 0. Yeontinue) Yes (.ontinu) Y (continue) Yes (.o.anu Y

000 Dpi0a17 Analys Both xTDL7 Y (c ) N 4-Stop (aeptable) Stop (accephl) Yes ( e Y) NStept e Y (al F lPD) Ye (clc0 PD No0St ac
RPD 4.2% 67 4.0% 98%

12 DO n0.0.2 684.7 N64 06904e 60- .. 6"No- Nc 1404 No 06060. -Aw W o w i
13 6.Bath0> POL? .e 00ontine N Sp ( p ) Yes (coNi nue Yes0 0" (contin.u1 ) Y._ - ountinu Y (contin
14 6pi4 0 B 7h xTDL? Yes (cae RPD)-Stopacce-ptabe) Yes (cal.c RPD NoS ijblel Ye (cale, HPD) Ye (c lPD) NStpaccep

5 RPD 14.7% 4. 4.2% 1.5%

16 |ot Difernc > 2 TDL Not a ib No - acceptab No- ccet Not app.c e yes a s f o1 ap Not appi e Ye a-ss frther

17

18 plr I -10 M. b-
20 Are rD m 0 PL mg 0 P0 m 0 PO g 0 PO g 0 890 mk 0 PO m 0 P0L mk Q POL
21 EXC-12 ITXNO 92/14 428 0 0.21 0272 0160 2006 30 3.3 027 6026 37 324 0006 00067 0 00060 13.0 0.12

22 D 0 of JlTXM ITXN1 92144 12.7 0 021 0,250 0160 19800 37 3.4 0.26 110 38 297 0.007 00063 6 00060 122 0 0.12

23 Sp J1TXND J1TXW2 92/14 16 1 0.298 0.115 U 0.115 23300 796 314 6 64 4950 8.45 288 0.10 0 0040 U | 00040 11.9 0.149

TDL 1 0.5 5 6 76 5 02 4
25 Both > POL? Yes (cntne) Ye otiu) Yes(otne Yes(otne Yes (cnke) Yscniuee4atnena

27 4ilca A 004BatR 101L Ye ( PD No Stop (ea.eptable) Ys (cARPD) No-Stop8(a.eptal e0Yes ( R.) Yes tPD Neaop aceab N4o-64 Stag . acceptable

28
29 Diffeence > 2 TOL NOt appwi al No -waccptabl N appi00 Nable No- accep1a9o Notftpica06No applicabbe No 02acceptab4 No accepta4e

6 0 Both > POL Yes (conne) No-Stp (acp.le) Yes (ontinus) Yes (continu) Ye. (continu) Yes(continue) I N Stop (acceptable) Yes (c -)onte
31 D? oRP) NSty ( ) Yu6(40. ) Bom (KT1D? t9 -4(4. )

32 15.% 3.4%
33Dnfrece>2 T No - -k4w ac e6- a Not appc 4a4 apIabl e

34
35 DuPitte Anays - 10W4428:4 S l-ft 44 Eavation

36 Samplg 8aml S Silio odum Vndiumn Arodo-1250

37 Area Number D-t qqO PL ma O gk O gk O g~ O gk POL
38 EXC-12 J1TXNO 92/14 0 782 405 232 N4 56 0 503 SRn . I 02.6 U4 2.0

3 9Digclate J1TXN0 J1TXN1 214 817 | 300 2 N 55 32 57 572 091 .036 3.1 44 2.0

40 Splta J1TXND J TX2 014 713 6.36 5 79 0004 335 0.39 350 1.12

QITDL 400 2 50 2.5 20
43 Both POL Y Ya- (continu1 Yes- tk(t ) Y. (canu) Ye ontin) N Stap (acceptable)

0*0Dupke7 NoStap (Ycceptable) Yes (l1 D Ysc R894RP) Yes (calc flPD) Y__ ea l9 RPD
45 RPD9 841 6%6% 2.9% 2.1%

45 Efference- > 2 T N- aetb N4t 0904b Not ap ae Not aP l e No a cptl
6F74Bh> Y (cY ( n ) *cn Ye (contine) NoStap (a e)

48 Both 5 XTOL7 N -ta Waable) Ye' P) NStop (acpal) Vs(aclP) Yes(asRD

50 Difernc 2 TOL? No - accptae No apoicbl Yes -sss further Notapial o applial No accetabl
S1
52 Acronym and quailers ar define~d on shee 3.



Attachnent 1 100-H-28:4 Subsite Verificaton Sample Recnits (Metals).

Locatin. HEIS Sample Auminrum Antimony Arsenic Barium Beryramon
Number Date mgk Q OL F ukg Q FQL m/k POL mIL m/k

EXC-12 JITXNO 912/14 5.3 15 1.1 J 0.38 2.5 0.65 59.9 0.075 0.19 B 0.033 0.97 U 0.97
Du licateofJITXNO JITXNI 9/2/14 5570 15 1.1 J 0.37 2.6 0.64 56.0 0.073 0.20 0.032 0.95 U 0.95

EXC-l J1TXL9 9/2/14 8810 1.4 1.5 MJ 0.35 3.5 0.60 73.9 0.069 0.32 0.030 2.0 0.89
EXC-2 JITXMO 9/2/14 8850 14 0.93 1 0.34 3.8 0.59 73.2 0.068 0.32 0.030 1.7 B 0.80
EXC-3 JITXMI 912/14 9200 1.4 1.1 J 0.35 3.9 0.60 91.2 0.069 0.34 0.030 2.0 0.89
EXC-4 JITXM2 9/2/14 0600 14 1.0 3 0.54 4.1 0.59 94.5 0.068 0.38 0.030 27 0.00
EXIC-5 JITXM3 9/2/14 8720 -5 . 3 0.38 22.3 0.66 71.4 0.076 0.32 0.033 1.4 B 09
EXC-6 J1TXM4 9/2/14 7030 1.5 0.78 J 0.38 9.1 0.65 59.6 0.075 0.2 0.033 1.5 B 0.9
EXC-7 JlTXM5 9/2/14 64 1.5 0.96 0.36 5.0 0.62 58.4 0.072 0.24 0.031 1.8 B 0.9
EXC-8 JITXM6 9/2/14 5550 1.5 097 J 0.37 3.1 0.64 54.1 1 0.074 0.20 0.032 0.95 U 0.9.
EXC-9 IITXM7 9/2/14 1 8400 1.4 076 J 0.35 6.2 0.60 77.8 0.069 0.30 0.030 3.4 1 9.0
EIXC-10 1ITXM8 912/14 7850 1.4 1.1 J 0.35 8.3 0.62 89.8 0.071 0.27 0.031 3.3 0.9
EXC-Il lITXM9 9/2/14 56 1.0 J 0.34 3.7 0.59 65.0 0.068 0.21 0.029 2.7 O0

SplitofJITXNO JITXW2 9/2/14 4610 6.76 1.64 DU 1.64 4.28 C 0.497 51.7 0.0994 0.793 0.0994 1.71 B 0.99
FS-1 JIT5W5 11/18/13 7200 114 035 U 0.35 11.5 0.61 97.3 0.070 0.11 B 0.030 6.8 0.90
FS-2 11TH2O 3/25/14 8620 1 7 064 B 0.42 8.5 0.73 79.3 0.084 0.11 B 0.036 1. B 1.1
FS-3 JITHO3 325/14 5650 15 044 B 0.37 7.0 0.65 411 0.075 0.033 U 0.033 097 U
FS4 JITHl5 3/1/14 7630 15 03 U 0.30 3.5 0.66 60.0 0.075 0.13 B 0.033 13 B 0.97

Equipnen lank JITXN2 9/2/14 166 1.3 033 U 0.33 0.57 U 0.57 1.6 0.066 0.061 B 0.028 0.84 U 0.04

Gray cela indicate not applicable.
wlInplicate tniysis nort wishin c uai

I1 = estimated reult. Result i6 le- thuat ie RI.,bleagreater han the iMDI
C 1hr anaiyte was detected in both the saipia and the assocated QC blank. and the sample concentratins was</= 5X the blank cacentration
D = repoedalec is bans a dilution
IXC =excavation
FS focused rample
HEIS= H;atfrd Ecsnvrnmntal Infoncetton Systern
3 Reh is le, than the RL b greater dt or equal ta the MDL acd tc concentration i a, pproim-at ue ahcrganice)
M = sainple duplicate precision nor met
N = ecovery excecds uppet or lower coterol bltma (itetals)
N = MS, MSD recovery exceeds upper or lower contir limits (organics)
IZE = pelythlorinated bipheinyls
PEST = pesticides
POL= practical quaition liit
Q -9qualifier
90IA =tt/volatile rfp-c e-tpoutndi Aach e t tI Shaer No. l otS

U. Itritesed lOrigieaiso B .Ncre Dole 1113114

%N=iteciiai40% ditfecranberseeeecuiece.lnsrer hreenedlngais/ Cac. No. OIOOH.CA-V0214 - ~ Rev. No. 0

Boo
C/Is



Attaclunent 1. 100-H-28:4 Subsite Verification 5 mpic Results (Metals "d Heavalent Chrmilum).

Location IIEI Sample Cadmiu Calcium Chromium Cobal Copper Hexavalenit Chromium

Number Date mpk 1 PQL mRk 0 PQL m/k 0 POL mg/kg 1 FQL Imeg O PQL mp/k 0 PQL

EXC-12 JITXNO 9/2/14 0.041 .U 0,041 5850 139 7.5 0.057 7.8 X 0.099 12.8 X 0.21 0.272 :0.155

cofJ NO JITXNI 9/2/14 000 U 0.040 690 13.6 6.8 4 0.097 127 X
EXCI JlTXL9 9/12/14 0.065 B 0.037 4920 12.8 10.4 0.053 6.3 X 0.091 13.9 X 0.20 0.155 U 0.155
EXC-2 JITXMO 92114 0037 U 0037 4930 12.7 11.4 0.052 6.4 X 0.09 13.9 X 020 0.155 U 0.155
EXC3 JITXMi 921!4 0.051 B 0037 4300 12.8 12.1 0.053 7.5 X 0.091 14.6 X 0.20 0.155 U 0.155
EXC-4 JITXM2 9/2/14 0,039 B 0.037 5370 12.6 12.3 0.052 7.3 X 0.09 16.0 X 0.19 0.155 U 0.155
EXC-5 J1TXM3 9/2/14 006 B 0.041 5010 14.1 10.3 0.058 6.5 X 0.10 14.4 X 0.22 0.155 U 0.155
EXCN6 JITXM4 9/2/14 0053 B 0.041 5690 . 9.3 0.058 5.2 x 0.099 1. X 02 015 0.155
EXC-7 JTXMS 9/4114 0.046 B 0039 60 13.0 9. 0.033 6.0 0.095 13.6 020 0.155 U 0.1
EXC- JlTXM6 9/2/14 0.040 U 0.040 5680 13.6 6.9 0.06 6. X 0 4.1 X 0.21 . 0.155
EXC-9 JITXM7 9/12/14 0.061 B 0.037 6350 12.8 125 0.053 6.1 X 0.091 14.9 X 20 0.155 .

EXC10 JlTXMS 9//14 0086 B 0.038 6420 14.0 11.7 0.054 5.7 X 0.093 15.7 X 0.20 05.155

EXC-Il JITXM9 9/2/14 0.03 B 0.037 5210 12.2 01 0.02 0.1 BX 0.086 0.3 X 0.19 0 5

Spli of J 5TXN 1 JiTXW2 9/2/14 0545 00994 560 7.96 7.39 0.149 13.4 0.149 16.1 B 0298 0.115 U 0 215
I S-1 JiT5W5 11/18/13 0.16 B 0.038 3760 13.0 10.9 .053 6.3 0.0927 0. B .20 0.155 U 0.155

S- TH2 3/1214 0.21 B 0.045 4110 15.25 410 364 6.7 011 01 B 0 24 0435 0155
FS-3 J/THO0.16 B 0.040 1 5200 13.9 9.8 0.057 5.1 X 0.099 12 7 0.21 0.15 U 0.155
FS-4 JiTHIS 3/18/14 0.18 B .0 618 0 12.4 0.0 6 0.099 144 02 0269 0.24

E-imntblank J/TXN2 9/2/14 0.035 .4 8.0 B 0.2 03 0.0 0 0054 BX 00046 05 .19

Loctin Sample Iron Leadl Magines" Mangaes Mercury Molytbdenum
Numiber Date mgk PQL mK/kz Q P9L mp/k Q FQL mzfk 1 POL mgthg 0 POL mg/kg 0 POL

EXC-2 JITXNO 92/14 _ 0000 3.8 3.3 0.27 5020 3.7 324 0.099 0.0067 B 0.0050 0.26 U 0.26

DulienC-of aTXN J/TXNI 912/4 19800 3.7 34 0.26 5110 __ 3.7 297 0.097 0.0063 B 0.0060 0.26 U 0.25

EXC-1 JITXM9 9/2/14 1800 1 3 5.9 0.25 4530 3 319 0.091 0.011 BM 0.0055 0.24 U 0.24
EXC-2 JiTXMO 92/14 16900 34 61 0.24 4660 3.3 340 0.090 0.012 B 0.0045 0.23 U 0.3
EXC3 JiTXMI7 9/2/14 1800 3.5 8.59 0.25 5870 3.4 378 0.091 0.0095 B 0.0054 0.24 U 0.24

EXC-4 J1TXM2 912/14 14600 34 263 0.254930 3.3 358 0.090 0.014 B 0.0049 0.36 B 0.23
EXC5 JiTXM3 9/2/14 16500 3.8 84.3 0.27 4610 1 3.7 318 010 0.0095 B 0.0055 0.26 U 0.26
EXC696iTXM 4 14200 38 22.40 3.7 272 0.099 0.0066 B 0.0048 0.26 U 0.26
EXC1 1TXM5 9/1/14 16200 3.6 3.0 0.25 4430 3.4 274 0.092 0014 U 0.0067 0.24 U 0.25
.XC-8 4TXM6 91/14 18300 1 3.3 0.2 4630 3.6 28 0 0.0075 B 0.0049 0.25 B 0.25

3. 26.7 0.27 4000 3.4 295 0.091 0.0082 B 0.0047 0.24 U 0.26
EXC-10 TXMS 9/12/14 14600 3.5 26.5 0.25 4470 3.4 285 0.093 0012 B 0.0063 0.24 U1 0.24
EXC. I l JITXM9 912/14 15700 3.4 6.7 0.24 4290 3.3 260 0.089 0.002 B 0.0060 0.22 U 0.23

Aflo-nme -- 6 ia- N o.12o[

SplitofJTXNG JIITXW2 9/21ul4 23300 7.96 3.14 BD 1D64 4850 8.45 288 0.199 0011
FS I JITi 3.5 35.9 025 4410 34 262 0-092 0067 U 0.067 0.24 U 0.24

FS-2 JlTHO2 3/15/14 16100 4 _ 33 _ 3 4 4_1 38 0.1 0.047 M 0.0078 030 B 0.29
FS-,3 JlTH3 3/2/1 1300 37 26.7 I 0.27 4000 3.6 229 0.099 0.0059 tJ 0.0059 0.26 U 0.26

PS4 JlTH1S 3/IB/14 18200 3.8 6.1 1 0.27 4470 3.7 292 0,099 0,0061 U 0.006t 0.26 _U 0.26

Equipmm blank JITXN2 9/2/14 729 33 0.23 U 10.23 137.0 3.2 4.2 | .8 .00 U 0.00 02 U 02

Anachmet 1 Sheet No. 2 of 8

Originaor R. J. Niciso Daie. 111/4
Checked I. B. Beszoskiv Date I1/13/14
Calc. No. 0100H-CA-VO214 Rev.No. O



Ataclument 1. 100-lH-28:4 Subsite Verification Sam pe Roults (Metals).
Loain MS samnple Nickel Potsslu Selenium Silicon Silver Sodium
Ivii Number Dale ag/k OQ POL me/k 1O POL mgily 1O POL, myt POL mNIL O PL my/kg Q POL

EXC- 12 jlTXN2) 9/2114 13.8 _x 0.22 _722 40.5 0.85 U 0.225 232 NJ 5.6 8.16 - .6 299 5923
Dupliat E f)- TXND J1TXNI 9IN4 1. .2 87 -- 96 5 -- F- J - .2 .5 39 - -37

EXC-1 JITXL9 9/214 11.0 X 0.1 16820 _ 37.4 0.78 U 0.78 375 NJ 5.2 0.15 U 0.15 279 53.8
EXC-2 JiTXMO 9/7214 11-9 X 0.11 1620 36.9 0.78 U 0.78 354 NJ 5.3 0.17 8 0.14 267 53.2
EXC-3 JITXMI 9/2/14 20.8 0.11 1900 3.73 0.78 U 0.78 359 NJ .52 0.27 0.15 259 53.7
EXC-4 JTXM2 7 9/7/14 .2 X 0.1 2700 36. 0.77 U 0.78 332 NJ 5.1 0.24 1 0.14 249 52.9
EXC-5 JITXM3 9/2/14 11.7 X 0.12 1240 409 0.86 U 0.86 301 NJ 5.7 0.16 U 0.16 248 58.9
EXC-6 JITXM4 9/214 10.4 X 0.12 1560 40.7 0.85 U 0.85 295 NJ 5.6 0.16 B 0.16 218 58.5
EXC-7 JiTXM5 9/2/14 11.0 x . U 2 236 02 U 0.31 261 NJ 53 0.15 B i 0.15 292
EXC-8 JlTXM6 9/2/14 10.2 X 0,12 854 39.7 0.83 U 0 .83 228 INJ 55 0.19 10.15 318 57.1
EXC-9 HTXM7 9/2/14 13.1 X 0.11 1290 37.3 0.78 U 0.78 284 NJ 5.2 0.28 1 0.15 271 537

EXC-10 J1TXM8 9/2/14 12.8 X 0.11 1230 38.2 0.90 U 0.80 297 NJ 5.3 0.15 U 0.15 276 550
EXC-llI JITXM9 9/214 10.7 X 0.11 654 36.6 0.TI '_U 0.77 186 NJ 5.1 0.14 U 0.14 236 52.7

Splif ofJiTXANG JlTXW2 9W214 11.9 1 0,149 713 6.36 0.329 DU 0.329 587 1.49 0.256 B 0.0994 192 69
FS-1 JiTSW5 11/18/13 11.3 1 0.11 1120 377 09 U 09 209 N 5.2 0.15 U 0.15 250 54.3
FS-2 IJIW402 3/25/14 T3.5 0.14 1760 45.1 09 U 0.5 536 N 62 0.18 U 0118 209 64.9
FS-3 J1TH03 3/725/14 10.5 0.2 703 404 0.3 U 0.25 188 5.6 0.16 U 0.26 251 58 1
FS-4 JTH15 3/18/14 2.3 | 0.22 2270 407 0.8 U 0.5 305 3.6 016 U 016 220 58.6

I Equiprnt blank J1TXN2 9/2/14 0.56 1 BX 0.11 67.2 B 35.3 074 U 0.74 103 NJ 49 04 U 0 14 50.9 U 50.9

2oan MS Sample Vanadium Zinc Percet Mo tuen
Number Date myk 0 POL a/k 1 FQL % O PQL

EXC-12 JTXNO 9/2/14 58.9 0.093 4.3 0.39 1.8 0.10
DupicateofJiTXNO JlTXNI 97/214 57.2 0.091 43.4 0.38 1.5 0.10

EXC-1 JiTXL9 92/214 42.2 0.006 46.3 0.36 1.1 0.10
EXC-2 JITXMO 9/2/14 42.7 0.085 46.6 0.36 0.92 0.10
EXC-3 JITXMI 9/214 42.6 0.086 45.2 0.36 1.0 0.10
EXC-4 JITXM2 9/2/14 42.6 _ 0.084 47.5 0.36 1.3 0.10
EXC-5 I1JITXM3 9/214 42.6 -0.094 41.9 0.4 0.85 0.10
EXC-6 JITXM4 9/2/14 38.3 0.093 37.4 0.39 1.2 0.10
EXC-7 JITXMS 9/2/14 45.7 0.089 40.3 038 12.1 0.10
EXC-8 JITXM6 9/214 49.9 0.091 39.4 039 0.65 0.10
EXC-9 JITXM7 9/2/14 39.4 0.086 430 0.36 1.1 0.10

EXC-10 JITXM 9/2/14 08.4 0.088 476 0.37 0.67 0.10
EXC-l 1J2TXM9 9/2/14 48.2 0.084 36.4 0.36 0.95 0.10

Split ofJlTXNU JITXW2 9/2/14 75.9 0.0994_ 3 0.398 P A 0.10
FS-1 JAT5WS 11/18/13 36.6 0.086 4A X 0.37 2.9 0.10
FS-2 JlTHQ2 3/75/14 33.9 0.10 399 2X 0.44 16.6 0.10
FS-3 JITHO3 3/75/14 35.5 0.093 30.4 X 039 1.5 0.10
PS-S 3212222 3/20/24 42.0 0.093 37.9 X 0.40 82,4 0.20

Suipment blank J1TXN2 9/2/24 0.66 B 0.081 1.2 0.34 0.10 U 0.10

AItachment I Shot No. 3 of 8
Originator R. J, Nielson Date 11/3/14
Checked 1.B.Beezovskiy Date 11/3/14
Calc. No. O00H-CA-VO214 Rev. No. O



Attachme. 1. 10041-28:4 Subsite Verilclloo Sml Result (Oraneks).

JITXNO JITXNI JITXW2 J1TXL9 JITXMO fITXMI
EXC-12 Duplicat of JITNO SplitofJlTXNO EXC-I EXC-2 EXC-3

COSTTUNT CL" 9/244 9/2/4 9/nn4 9/214 912/4 9/2/14
ukH 0 P9L ug/kg Q POL ug/kg Q up/kg 0 POL ugckg Q PO n/k POL

A ucor 1016 PCB 2.7 U 2.7 2.8 U 2I8 1.12 U 1.12 2.8 U 2.8 2.7 U 2.7 2.8 U -- 2.8

Amelor221 PCB 7,9 U 7.9 8.1 U 8.1 1. 12 U 1.12 8.1 U 8.1 7.8 U 7.8 80 U &0
Amlor-1232 PCB 2.0 U 2.0 2.0 U 2.0 1.12 U 1.12 2.0 U 2.0 1.9 U 1.9 2.0 U 2.0
Amceor-1242 PCB 4.6 U 4.6 4.7 1U 4,7 1.12 U 1.12 4.7 U 4.7 4.5 U 4.5 4.6 U 46
Aructor-1248 PCB 4.6 U 4.6 4.7 U 4.7 1.12 U 1.12 4.7 U 4.7 4.5 U 4.5 4.6 U 4.6
Amelor-1254 PCB 2.6 U 2.6 2.6 U 2.6 1.12 U 1.12 5.3 | 2.6 5.4 1 2.5 2.6 U 26
Aroclor-1260 PCB 2.6 U 2,6 3.1 J 2.6 3.59 1.12 2.6 U 2.6 2.5 U 2.5 9.1 1 2.6
Arncdor.1262 PCB ~ '- { 1.12 U 1. 12

Aldrin PEST 0.25 U 0.25 0.24 U 0.24 0.169 U 0.169 0.15 U 0.25 0.25 U 0.25 0.25 U 0.25
Alpha-BHC PEST 0.29 U 0.22 0.20 U 0.20 0.169 U 0.169 0.22 U 0.22 0.22 U 0.22 0.21 U 0.21

alph-Chlodane PEST 0.33 U 033 0.31 U 0.31 0.169 U 0.169 0.32 U 0.32 0.32 U 0.32 0.32 U 0.32
Rea-BdC PEST 0.67 U 0.67 0.63 U 0.63 0.169 U 0.169 0.17 U 0.17 0.67 U 0.7 066 U 0.66
Deekl-BHC PEST 0.49 U 0.49 0.38 U 0.38 0.169 U 0.169 0.40 U 0.40 0.40 U 040 0.40 U 0.40
44-DDD) PEST 0.55 U 0.5 0.52 U 0.52 0.337 U 0.337 0.55 U 0.55 0.55 U 055 0.54 U 0.54
4-4-DDE PEST 0.24 U 0.24 0.23 U 0.23 0.337 U 0.337 0.24 U 0.24 0.24 U 0.24 0,88 U 0.24

_ 4-4'-DDT PEST 0.60 U 0.60 0.56 U 0.56 10.337 U 0.337 0.59 U 0.59 0.59 U 0.59 0.58 U 0.58

Dieldrin PiST 0.21 U 0.21 0.20 U 0.20 0.337 U 0.337 0.79 U 0.21 0.21 U 0.21 0.21 U 0.21
l:Endosulfan I PEST 0.18 U 0.18 0.17 U 0.17 0.169 U 0.169 0.18 U 0.18 0.18 U 0.1 0.17 U 017

Enomifan l PEST 0.29 U 0.29 0.27 U 0.27 0.337 U 0.337 0.29 U 0.29 0.29 U 0.29 0.28 U 0.28
Endotilfan sulfate PEST 0.28 U 0.28 0.26 U 0.26 0.337 U 0.337 0.28 U 0.28 0.28 U 0.28 0.27 U 0.27

Endrin PEST 0.31 Ui 0,31 0.20 U 0.29 _0.337 U (1337 0.31 U 0.31 0.31 U 0.31 00 U 0-30-

Endinaldehyde PEST 0.17 U 017 0.16 U 016 0337 U 0337 0.17 U 0.17 0.17 U 017 017 U 017
Endrin keone PEST 0.49 U 0.49 0.47 U 0O47 0.337 U 0.337 0.49 U 0.49 0.49 U 049 048 U 0.48

Gamma-BHC(Lindane) PE' 0.47 U 047 0.44 U 0,44 0.169 U 0.169 0.47 U 0.7 07 U 0,47 046 U 0.46

gamma-Chloanne PEST 0.27 U 027 0.25 U 025 069 U 0.169 0 0 .27 U 0 U 0.26
Hleptachlor PE-0.2 U 0.22 0.20 U 0.20 0.169 U 0.6 .2 U 02 .2 U 02 01 U 0.21

Hteptachlorepoxide PEST 0.43 U .3 04 .1 0169 U 0.6 .3 U 04 .3 U 03 2U 0.42-

Methoxychlor PEST 0).46 U 0.46 0.43 U 0.43 -1.69 U 1.69 10.45 U 0.45 0.45- U 0.45 0.44 U 0.44

Toxaphene PIST 16 UJ 16 15 UJl 15 5.61 UJ 5.61 16 UJ] 6 1 UJ 16 16 UJ 16
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Attaclhment 1. 100-H-28:4 Subdte Verileadon, Sample Result (Organis).
JITIM42 JTXM3 11TEM4 JillM5 J1TXM6 J1TXM7_

CONSTITUENT CLASS EXC-4 EXC-5 EXCA EXC-7 _EXC-8__ EXC-9
9/114 9/1/4 9/2/14 912/4 9/M/4 9W114

Igk Q IPOL agfg Q PQL ug/k .QI PQL u&g Q POL 4k~g Q PQL ug/kg 1 PQIL
rzAroctor-1016 PCB 2.6 U 2.6 2.8 U 28 28 U 2.8 2. U- 28 27 U 2.7 217 U 2.7

Arocior-1221 PCB 7.6 U 7.6 . -8.1 -8.1 u 8.1 8.0 U 8.0 7.7 U 7.7 7.7 U 7.7
Aructor l232 PCB 1.9 U 1.9 2.0 U 2.0 2,0 U 2.0 2.0 U 2.0 1.9 U 19 1.9 U 1.9
Amclor-1242 PCB 4.4 U 4.4 4.7 U 4.7 4.7 U 4.7 4.7 U 4.7 4.5 U 45 4.5 U 4.
Arocor-1248 PCB 4.4 U 4.4 4.7 U 4.7 4.7 U 47 4.7 U 4.7 4.5 U 4.5 4.5 U 4.5
Arcor-1254 PCB 2.5 j U 2.5 2.6 U 2.6 2.6 U 2.6 2.6 U 2.6 2.5 1 U 25 2.5 U 2.5
Alodor- 1260 CRB 6 2.5 2.6 U 2.6 2.6 U 2.6 20 2.6 2.5 U 2.5 2.5 U 2.5

Aldin PEST 0.25 U 0.25 0.25 U 0.25 0.25 U 0.25 0.24 U 0.24 0.25 i U 0.25 0.24 U 0.24
Alpha-BHC PS 2 0.22 0.1 U 0.21 0 2 1 U 0.21 0.21 U 0 11 0.21 0.21'U 0 21 0.21 U 0.21

alpha-Chlordane PEST 0.33 U 0.33 0.32 U 0.32 032 U 0.32 0.31 U 0.31 0.32 U 0.32 0.31 U 031
Beta-BHC PEST 0.67 U 0.67 0.65 U_ 0.65 0.65 U 0.65 0.65 U 0.65 0.66 U 0.66 0.64 U 064
Delta-BHC PES 0.40 0.39 U 0.39 039 U 0.39 0.39 U 0.39 0.40 U 0.40 0.39 U 0.39
4-4-DDD PEST 0.55 U 0.55 0.5 U 0.54 0.53 U 0.53 0.53 U 053 0.54 U 0.54 0.53 U 053
44-DDE PEST 1.1 1 0.24 0.23 U 0.23 0.23 U 0.23 0.24 0.24 0.23 U 0.23
44-DDTj PEST 3.0 UD 3.0 0.58 U 0.58 0.58 U 0.58 0.57 U 057 0.59 U 0.59 0-57 U 057
Dieldrin PEST 0.92 JX 0.21 0.21 U 0.21 0.21 U 0.21 0.20 U 0.20 0.21 U 0.21 0.20 U 020

EndoWifan I PEST 0.18 U 0.18 0.17 U 0.17 0.17 U 0.17 0.17 U 0.17 0.18 U 0.18 0.17 U 0.17
EndosIfull PEST 0.29 U 0.29 0.21 U 0.28 0.28 U 0.28 0.28 U 0.28 0.29 U 0.29 0.28 U 028

Endoif. n.ffte PEST 0.29 U 0.28 0.27 U 0.27 0.27 U 0.27 0.27 U 0.27 0.28 U 0.2 0.27 U 027

EnrnPST 03 03 3 0.30 0.30 U 0.30 0.30 U 0.30 0.30 U 0.30 0.29 U 0w29
Endrin adhyd PEST 0.17 U 0.17 0.17 U 0.17 0.17 U 0.17 0.17 U 0.17 0.17 U 0.17 0.16 U 0.16
Endrinkelone PEST 0.49 U 0.49 0.48 U 0.48 0.48 U 0.48 0.48 U 0.48 0,49 U 0.49 047 U 047

iamma-BHC (Lindanc) PEST 0.47 U 0.47 0.46 U 0.46 0.45 U 0.45 0.45 U 0.45 046 U 0.46 05 U 0.45
Aamoma-Chlordane PEST 027 U 0.27 0.26 U 0.26 0.26 U Q.26 0.26 U 0.216 0.)27 U 0.27 0.26 U 0216

0, 0.29 0.2 6 214Heplachlor PEST 0.22 U 0.22 021 U 0211 0.1 U 0,21 0,21 U 0.21 0,21 U 02 0.2 U 02ptachlorepoide PEST 0.43 U 0.43 0.42 U 042 0.42 U 0.42 0.41 U 0.41 0.42 U 0.42 0.41 U 041
Methox, hlor PEST 23 UD 2.3 044 U 044 0.44 U 0.44 0,44 U 0.44 0.45 U 0.45 0.43 U 043
Toxaphence PEST 16 1UJ 16 116 1UJ 16 115 UJ 15 115 UJ 15 16 UJ 16 1 J 1
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AtachntI 1. 100-H-28:4 Subsile Verificton SampeRe1t(Oranics).
JITXMS ITXM9 ITSWS JITHO2 31TH03 JITHIS
EXC-10 EXC-11 FS-1 FS-2 F5-3 FS4

CONSTITUENT CLASS /9/214 11/18/13 3/25/14 3/25/14 3/18/14

up/kg IQ IPOL ug/kgI Q IPQL ug/kg Q POL uflkI Q POL "DhU Q PQL u&kg 0 PQL
Amelorl0l6 PCB 2.6 1U i2.6 2.6 U 12.6 289 U 2.B 6.5 UD 6-. 27, U 2.7 3.0 U 3.0

Arolor.1221 PCB 7. U [ 7.5 7.6 U 7.6 8.0 U 8.0 19 UD 19 7.9 U 7.9 8.6 U 0.6
Aro1or232 PCB 1.9 U 19 1.9 U 1.9 2.0 U 2.0 4.7 UD 4.7 20 U 2.0 2.2 U 22

Aroclor-1242 PCR 4.4 U 4.4 4.4 U 44 47 U 4.7 11 UD 11 46 U 46 5.0 U 50
Amoclor-1248 PCB 4.4 U 4.4 4.4 U 44 47 U 4.7 I UD II 4.6 U 4.6 5.0 U 50

Arodlorl254 PCB 2.4 U 24 2.5 U 2.5 2.6 U 2.6 6.1 UD 6.1 25 U 2.5 7.1 2.8

Amlor1260 ICB 3.9 J 24 2.5 U 2.5 2.6 U 2.6 270 DN 6.1 2.5 U 2.5 2.8 U 2.8

Aldrin PEST 0.241U 024 0.24 U 0.24 025 U 0.25 0.30 U 0.30 025 U 0.2 0.27 U 0.27

Alph-BlC PEST 0.21 U 0.21 0.0 U 02 02 U 021 0325 U 0.25 0.21 U 0.21 02. U 023

alpha-Chlordtin PEST 0.31 U 0.1 0.52 U 0.31 0.54 U 032 0638 U 0.65 033 U 0.32 050 U 034
Bea-BHC PEST 064 U 064 0.63 U 0.63 0.66 UN 0.66 0.79 U 0.79 0.66 U 0.66 071 U 0.71
Delina-BHC PEST 0.39 U 0.39 0.38 U 0.38 0.40 U 0.49 0.48 U 0.48 0.40 U 0.40 0.431 U 043
44DDD PEST 0.53 U 0.53 0.52 U 0.52 0.54 U 0.54 0.65 U 0.65 0.54 U 0.54 058 U 0.58
4-4DDE PEST V.23 U 0.23 0,23 U 0.23 0.24 U 0.24 0.20 U 028 024 U 0.4 0.25 U 010
4-4DDT PEST 0.57 U 0.57 0.56 U 0.44 0.4 U 0.46 0.58 U 0.58 06 U 049
Dieldin PEST 0 U 0.26 0.25 U 0.2 0.26 U 0.20 0.2 U 0.37 0.21 U 0.21 0.22 U 0.22

EndolonI PEST 0.17 U 0.17 0.17 U 0.17 0.17 U 0.17 0.21 U 0.21 0.17 U 0.17 0.19 U 0.19
Endosalfanil1 PES 0.28 U 0.28 0.27 __J 0.27 0.29 ON 0.29 034 U 10.34 0.28 U 0.28 0,31 U 0.31,

Endosulfansulfate PEST 0.27 U 0.27 0.26 U 0L26 0.27 UN O027 0.33 Ut 0.33 027 U 0.27 0.29 U 0.29

li Endrin PEST 0.30 U 0.30 0.291 U 0.29 0.30 U 0.30 0.36 U 0.36 030 U 0.30 0.33 U 033
Endrin aldelivde PEST 0.17 U 017 0.16 1U 0.16 017 UN 0-17 0.20 U 0.20 017 tJ 0.17 0.18 U 018 C
Endrin kelouc PESTr 0.47 U 0.47 0.47 U 0.47 0.49 UN 049 0.58 U 058 0.48 U 0.48 0.52 U (05

Gamma-BHC (Lindane) PEST 0.5 U 0.45 0.44 U 0.4 04 U 06 05 U 05 06 U 0.46 04. 4

gant-Chirdan PEST 0.26 U 02 .5 U 02 02 2 3 .2 06 1 0.26 019 1) 02

HeplachlorPS 0.21 U 0.21 0'0 U .0 02 .21 21 025.25 5 01 U 0.21 0.23 U 03

liruhlpoid 1PEST 0.41 U 0.41 06.41 U 04 0.42 U 0.42 0.51 U 051 04 U 0.42 .45-U_ 0.45

Methoxychlor PEST 0.44 U 0,44 0.43 U 0.43 0.45 UN 0.45 1.1 iX 0.53 0.44 U 0.44 0.48 U 040 c
Toxaphene I PEST 15 U 5 1 J 1 6 0 16 19 1U 19 16 U 16 17 IU 1
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Attache snt 1. 100-H-28:4 Subsite Veilicatio Sample Rel (Oranis
JITSWS JITHO2 JITHO3 51THIS

ZCONSTIUENT CLASS *I1 /

:z up/kg Q PQL x/kgI Q POL Iug/kg Q |PQL up/kgI Q PQL
L24Tihooezn -A 2 28 33 U 33 27 U 27 -30 1 U 30

1.2-Dichlorobenzene SVOA 22 U 22 26 U 26 21 U 21 23 U 23
1.3-Dichorobenene SVOA 12 12 14 U 14 12 U 12 13 U 13
1.4-Dichlobenen SVOA 14 U 14 16 U 16 13 U 13 14 U 14
2.45Tichloopnol SVOA 10 U 10 12 U 12 9.8 U 9.8 7 U II
2.4.6-Tichloropheno SVOA 10 U 20 12 U 12 9. U 2 11 U II
2,4-Dichlorophenol SVOA 10 U 10 12 U 12 9.8 U 9.8 11 U II
2,4Dimehyenol SVOA 67 U 67 77 U 77 64 U 64 70 U 70
2 4-Dinirophenol SVOA 340 U 34 2 U 22 32 UX 30 50 UX 202,4-Diniitrooluoene SVOA 67 U 67 77 U 77 1 64 U 64 70 U 70
2.6-Diniackne SVOA 28 U 28 33 U 33 27 U 27 30 U 30

2-Chorn/phthalene SVOA 10 U 10 12 U 12 9.8 U 9.8 11 U II
2-hilompbeno SVOA 91 U 21 25 U 25 20 U 20 22 U 22
2Methyloaphthalne SVOA 19 U 19 22 U 22 19 Ul 19 20 U -20

o2-MehOylphnolcrsl-,-) SVOA 13 U 13 35 U 15 13 U 13 14 U 14
2-Nitmaniline SVOA 51 U 51 59 U 59 49 U 79 73 U 53
2-Nitrphenl SVOA 10 U 10 12U 9.8 I2 U 11

33-Dichlorobenzidine SVOA 91 UY 9 11 U 110 80 U 88 96 u 96
+4hrnolealhmho p) $VOA 34 U 34 77 U 39 32 U 32 35 U 35

3-Nitmaniline SVOA 74 U 74 86 U 86 71 U 71 78 U 78
4.6-Diniro-2-ethylh,, enal SVOA 34 U 34 39 U 3 20 U 320 350 UX 350
4-Bromphenylphenyl ether SVOA 19- -u 19 22 U 2 19 U-1 19 20 U 20
4-Chloro-3-methylpheniol SVOA 67 U 67 77 U. 7 6 6 0 U 7

4-Chlomaniline SVOA 83 U 83 96 U 96 s0 U 80 87 U 87
4-Chlompbeniylphenyl elher SVOA 2I U 21 25 U 25 20 U 20 22 U 22

4-Nitroniiine SVOA 74 U 74 85 U 71 U 71 77 U 77
4-Niophenol SVOA 99 U 99 110 U 110 95 U 95 100'1 100
Aoenaphten, SVOA 10 U 10 12 U 12 10 U 10 t1 U II

Acnaphthylene SVOA 17 U 17 20 U 20 17 U 17 18 U 18
Aorhricene SVOA 17 u 17 20 U 20 17 : U 17 18 U 18
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Altc__ Inent 1. 100-R-28:4 SubiwsiteVifiion Sampl Reut (Oancs
JSTSWS JITHO2 1TII03 JITHIS

CONSTITUINT CLASS I/13/4 3/24 311 84
uAq Q PI agkt 1 PQL upk 1 POL uLfk 1 POL

eno(aanhracene SVOA 20 U 20 23 U 23 20 U 20 21 U 21
Benzoopyrn SVOA 20 U 20 23 U 23 20 U 20 21 U 21

Bezob/fluranthene SVOA 27 U 27 31 U 31 26 U 26 28 U 28
Bn.o(ghipeyne SVOA 16 U 16- 19 - U 19 16 U 16 17 U 17

Beno(k)florahec SVOA 41 U 41 47 U 47 39 U 39 43 U 43
Bis(2-chlom-1-nmthylethyl)ether SVOA 23 U 23 27 U 27 22 U 22 24 U 24

Bis(2-Chlnmethoxy)mehane SVOA 23 U 23 27 U 27 22 U 22 24 U 24
Bie(2-chlornethyilleher SVOA 17 U 17 19 U 19 16 U 16 18 U T IS

Bis(2-cthyihe y) phshalale SVOA 47 U 47 54 U 54 45 U 45 49 U 49
Butylbenzylphthalate SVOA 44 U 44 50 U 50 42 U 42 46 U 46

Carbazole SVOA 37 U 37 42 U 42 35 U 35 38 U 38
Chrye SVOA 27 U 27 32 U 32 26 U 26 29 UI 29

Dibenz4u,hanhracene SVOA 19 U 19 22 U 22 19 U 19 20 U 20
Dibanzofutan SVOA 20 U 20 23 U 23 20 U 20 21 U 21

Diethyl hhalate SVOA 26 U 26 30 U 30 25 U 25 28 U 28
co Dimethyl phthalate SVOA 56 1 JB 23 27 U 27 22 U 22 24 U 24

Di-o-brIylphthalaie SVOA 29 U 29 34 U 34 28 U 28 31 U 31
Di-a-octylphhlate SVOA 15 U 15 17 U 17 14 U 14 15 U 15

Fineranthene SVOA 37 U 37 42 U 42 35 U 35 38 U 38
Fluorene SVOA 18 U 18 21 U 21 I8 U IS 19 u 19

Hexactdorobcunne SVOA 29 U 29 34 U 34 28 UI 28 31 U 31

Hexa.chl.obuladiene SVOA 10 U 10 12n 12 9.8 U 9.8 11 U 1
Heoachlorccotdieoe SVOA 51 U 51 59 U 59 49 UI 49 53 UX 53

SHeachlorohane SVOA 22 U 22 25 U 25 21 U 30 33 U 23
Indno(o.2.3-cd)pyenc 5VOA 22 U 22 26 U 26 21 U 21 23 U 23

isphorone SVOA 17 U 17 20 U 20 17 U 17 18 U I9NAphIalene SVOA 32 U 32 36 U 3 6 30 U 30 33 U 33
V 22 U 22 26 U 26 21 U 2 3 U 23

N-Nioro.gdi-o-dipropylanine SVOA 32 u 32 36 U 36 30 U 30 33 U 33
N-Ninewxliphonylamine 5VOA 21 U 21 2 U 5 20) U 20 22 U 22

SVOA 340 1 U 340 390 U 390 320 U 3U 350
: 7 Phenanthrne SVOA 17 L' 17 20 U 20 17 U 17 18s _ i 1

Phenol SVA 18 U i1 21 U 21 18 U is 19 U 9

Pyren SVO 20 + J 12 35 J 1 12 U 12 13 U 1
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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: 010OH-CA-VO215

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 0 Preliminary O Superseded O Voided []

0 Summary = 3 oR. lson z Sovsk1 q 0 S. kins
Total 4 V

SUMMARY OF REVISION

WCH-DE-018 (0510812007) *Obtain Calc. No. from Document Control and Form from Intranet
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford . CALCULATION SHEET
Originator: R. J. Nielson VLA-, I Date: I 11/17/14 Calc. No.: I 0100H-CA-V0215-k I Rev.: 0

Project: 1O-H Area Closure Operations Job No: 14655 Checked: I. B. Berezovski4 Date: 11/17/14
Subject: 100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. I of 3

1 PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-H-28:4 subsite. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following
6 criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

10 3) An excess cancer risk of <1 x 10.6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12
13
14 GIVEN/REFERENCES:
15

16 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
17 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
18
19 2) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
20 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
21 Washington.
22
23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24
25 4) WCH, 2014, 100-H-28:4 Subsite Cleanup Verification 95% UCL Calculations, O100H-CA-VO216
26 Rev. 0, Washington Closure Hanford, Richland, Washington.
27
28
29 SOLUTION:
30
31 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
32 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
33 (DOE-RL 2009b).
34
35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
36
37 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
38 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
39 <1 x 10- (DOE-RL 2009b).
40
41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-.
42

43
44
45

46

47
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: R. J. Nielson I | Date: 11/17/14 1 Calc. No.: I 0l00H-CA-V021vj Rev.: 0

Project: 100-H Area Closure 0 erations I Job No: 14655 Checked: 1. B. Berezovskiyj\ Date: 11/17/14
Subject: 100-H-28:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 3

1 METHODOLOGY:
2
3 The 100-H-28:4 subsite is comprised of one decision unit for verification sampling, consisting of the
4 excavation area. Additionally, four focused samples were collected. The direct contact hazard quotient
5 and carcinogenic risk calculations for the 100-H-28:4 subsite were conservatively calculated for the
6 entire subsite using the greater of the statistical or maximum value for each analyte in the excavation
7 decision unit and focused samples from WCH (2014). Of the contaminants of potential concern
8 (COPCs) for this site, boron, hexavalent chromium, molybdenum, aroclor-1254, aroclor-1260, DDE,
9 DDT, dieldrin, methoxychlor, dimethyl phthalate, and pyrene require HQ and risk calculations because

10 these analytes were detected and a Washington State or Hanford Site background value is not available.
I1 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:
17
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 1.1 x 10-2. 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 10-6. 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 10-, 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 10-. Comparing this value to the requirement of <1 x 10-5, 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 10-6: None
44 4) List the cumulative excess cancer risk for carcinogens >1 x 10-: None
45
46 Table I shows the results of the calculations.
47
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Attachment to Waste Site Reclassification Form 2014-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: R. J. Nielson LW I Date: 11/17/14 Calc. No.: I 0100H-CA-V021p Rev.: 0

Project: 100-H Area Closure Operations Job No: 14655 Checked: I. B. Berezovski Date: 11/17/14
Subject: I100-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
2 for the 100-H-28:4 Subsite.

3 Statistical or

5 Contaminants of Potential Maximum Gb Hazard Carcinogen
5 aConcern RA Carcinogen Risk
6 (mg/kg) (mg/kg)
7 (ng/kg)
78 7 7,, -
9 Arsencc 11.5 20

10 Boron 6.8 7,200 9.4E-04 --

Chromium, hexavalent d 0.435 240 1.8E-03 2.1 2.1E-07

13 Irade 37.3 353 - -- -

14 Molybdenum 0.36 400 9.OE-04 -

15 Selenium 0.87 400 2.2FA)3 -
16

18 Dinthylphthalate 0.056 80,000 7.OE-07 -

19 Pyrene 0.035 2,400 1.5E-05 --

20 ALI
21 DDE, 4,4'- 0.0011 -- --_2.94 3.7E-10

22 DDT, 4,4'- 0.0046 40 1.2FA)4 2.94 1.6E-09

23 Dieldrin 0.00092 4 2.3FA)4 0.0625 1.5E-08
24 Methoxychlor 0.0011 400 2.8FA)6 -- --
25

26 Aroclor-1254 7 1.6 4.4AE-03 0.5 1.4FA)8S

28 Aroclor-1260 0.270 --- 0.5 5.4AET7
28
29
30 Cumulatiw Hazard Quotient: 1.1E.02

31 Cumulatlw Ekcess Cancer Risk: 7.8FA7
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.
36 = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in
37 Section 2.1.2.1 of the RDR/RAWP (DOE-RL 2009a).

38 d = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.
39 e = Value for the noncarcinogenic RAG calculated usingGuidance Manual for the Integrated Exposure Uptake Biokinetic

40 Model for Lead in Children, EPA/5401R 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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Subject: 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater
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Washington Closure Hanford CALCULATION SHEET

Originator. R. J. Nielson Date: 11/13/2014 Calc. No.: 11OOH-CA-VO21 Rev.: 0

Project: 100-H Area Closure Operations Job No: 1 14655 Checked: I. B. Berezovskiy U Date: 11/13/2014

Subject: 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. I of 3
Groundwater

I 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) An HQ of <1.0 for all individual noncarcinogens

10 2) A cumulative HQ of <1.0 for noncarcinogens

11 3) An excess cancer risk of <1 x 106 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
13

14

15 GIVEN/REFERENCES:
16

17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 010OX-CA-VO050

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, 010OH-CA-VO214,
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 K 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 Kd 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 10'5 .

43
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Washington Closure Hanford CALCULATION SHEET
Originator R. J. Nielson JU0 Date: 11/13/2014 Calc. No.: 0100H-CA-V0216 Rev.: 0

Project: I 100-H Area Closure Operations I Job No: 14655 Checked: 11. B. Berezovskiy r ) Date: 1 11/13/2014

Subject: 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3
Groundwater

I METHODOLOGY:
2
3 The 100-H-28:4 subsite consists of one decision unit for the purpose of verification sampling;
4 specifically, the excavation area. Additionally, four focused samples were collected. The hazard
5 quotient and carcinogenic risk calculations for potential impact to groundwater at the 100-H-28:4 subsite
6 were conservatively calculated for the entire subsite using the greater of the statistical or maximum
7 value for each analyte in the excavation area decision unit and focused sample from the 95% UCL
8 calculation (WCH 2014). Of the contaminants of potential concern (COPCs) for this site, boron,
9 hexavalent chromium, selenium, and dimethyl phthalate are included because no Washington State or

10 Hanford background value has been established or the detected value is greater than the background
It value, and the distribution coefficients are less than that necessary to show no migration to groundwater
12 in 1,000 years using the generic site RESRAD model (BHI 2005). Arsenic was detected above
13 background; however, the arsenic standard is not toxicity based. Based on this model and a vadose zone
14 of approximately 6 m (20 ft) thickness, a Kd of 12 or greater is required to show no predicted migration
15 to groundwater in 1,000 years. All other site nonradionuclide COPCs were not detected, quantified
16 below background levels, or have a Kd greater than or equal to 12. An example of the HQ and risk
17 calculations for soil constituents with a potential impact to groundwater is presented below:
18
19 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
20 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
21 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
22 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
23 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
24 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
25 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
26 maximum value for boron of 6.8 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
27 2.1 x 10-2. Comparing this value to the requirement of <1.0, this criterion is met.
28
29 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
30 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
31 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
32 100-H-28:4 subsite is 2.9 x 10 -. Comparing this value to the requirement of <1.0, this criterion is
33 met.
34

35 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
36 RAG value, and then multiplied by 1 x 10-6. The 100-H-28:4 subsite does not have any constituents
37 with carcinogenic RAGs; therefore, the criterion for excess risk is met. Consequently, the criterion
38 for cumulative excess cancer risk for carcinogens is also met.
39
40 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in
41 WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times
42 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of
43 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to
44 demonstrate that higher soil concentrations may be protective of groundwater.
45

46
47
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Washington Closure Hanford CALCULATION SHEET
Originator: R. J. Nielson 1 Date: I 1/13/2014 Calc. No.: Ol00H-CA-VO21 Rev.: 0

Project: I 100-H Area Closure Operations I Job No: 14655 Checked: 1 1. B. BerezovskiyV Date: 11/13/2014

Subject: 100-H-28:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3
Groundwater

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 risk >1 x 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

II Table 1. Hazard Quotient and Excess Cancer Risk Results

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

13 Maximum or Noncarcinegen Carcinogen
14 Contaminants of Potential Mai a obNnaroe Hazad b Carcinogen

15 Concern4 Statistical Valuea RAGb Quotient RARisk
15 Concera(rnr/kg) (mg/kX) (nw/kg) Rs

16
17
18 Arsenic 11.5 2(f -

19 Boron 6.8 320 2. 1 F,02
20 Ohromium, hexavalent 0.435 4.8 9.1B502- -
21 Selenium 0.87 5 1.7B01
22 7 7sT7
23
24 Dimethylphthalate 0.056 1,600 3.5E-05 -

25 -

26 Cumulatiw Hazard Quotient: 2.9E01
27 Cumulatise 'cess Cancer Risk: 0.0E+00

28 Notes:
29 a = From WCH (2014).
30 b = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the
31 "l00 times" model.

3 = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project M anapprs 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

37

38
39 CONCLUSION:
40

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).
44

45

46

47

48
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

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

A review of the sample design (WCH 2014b), the field logbooks (WCH 2013, 2014a), and
applicable analytical data packages has been performed as part of this DQA. To ensure quality
data, the 100 Area SAP (DOE-RL 2009) data assurance requirements and the data validation
procedures for chemical analysis (BHI 2000) are used as appropriate. This review involves
evaluation of the data to determine if they are of the right type, quality, and quantity to support
the intended use (i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process
(EPA 2006).

Verification sample data collected at the I 00-H-28:4 subsite were provided by the laboratory in
five sample delivery groups (SDGs): SDG JP0856, SDG XPO125, 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 set. Minor deficiencies are discussed for the
100-H-28:4 data set, as follows below. If no comments are made about a specific analysis, it
should be assumed that no deficiencies affecting the quality of the data were found.

MINOR DEFICIENCIES

SDG JP0856

This SDG comprises 12 statistical soil samples (J I TXL9, J I TXMO through J I TXM9, and
JITXNO) from the 100-H-28:4 subsite excavation area. This SDG includes one field 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 field equipment blank (JlTXN2) was collected and analyzed for ICP metals and
mercury. SDG JP0856 was submitted for third-party validation. Minor deficiencies are as
follows.

In the ICP metals analysis, the matrix spike (MS) recoveries are out of project acceptance criteria
for five analytes (aluminum [1,800%], antimony [39%], iron [2,157%], manganese [193%], and
silicon [5%]). For aluminum, iron, and manganese, the spiking concentration was insignificant
compared to the native concentration in the sample from which the MS was prepared.
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The deficiency 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 are 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 qualified 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 purposes.

SDG XP0125

This SDG comprises one statistical soil sample (JITXW2) from the excavation decision unit.
Field sample JlTXW2 is a split sample associated with JlTXNO. 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%) are above the acceptance criteria of 30%. Elevated RPDs in
environmental soil samples are generally attributed to natural heterogeneities in the sample
matrix. Although not qualified for the RPD above the quality control (QC) limits, all lead and
silver data results in SDG XPO 125 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 /2 0th of the
associated field sample result. Although not qualified for the MB contamination, zinc data for
SDG XPO 125 may be considered estimated. 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 XPO 125 may be considered estimated. Estimated data are acceptable for
decision-making purposes.

SDG J02122

This SDG comprises two focused soil samples (J ITHO2 and J ITHO3) from the l00-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 senivolatile 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-chloroanaline data in SDG J02122 may be considered estimated. Estimated data
are usable for decision-making purposes.

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 recoveries outside the QC limits, all 4-chloroanililne and 2,4-dinitrophenol data
for SDG J02122 may be considered estimated. 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 J02122 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 1/2 0 "' of the
associated field sample result. Although not qualified 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 regulated compound under the Washington Administrative Code (WAC) 173-340, "Model
Toxics Control Act - Cleanup." Although not qualified for LCS recovery outside the QC limits,
all silicon results in SDG J02122 may be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, the MS recoveries are out of project acceptance criteria for five
analytes (aluminum [1,36 1%], antimony [54%], iron [1,802%], manganese [170%], and silicon
[12%]). For aluminum, manganese, 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 J02122 may be considered estimated. Estimated
data are usable for decision-making purposes.

SDG J02114

This SDG comprises one focused soil sample (JITH 15) from the 100-H-28:4 subsite road
crossing area (FS-4). 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, 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 recoveries outside the QC limits, all
3,3'-dichlorobenzidine data in SDG JO2114 may be considered estimated. Estimated data are
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 qualified for MS and MSD recoveries outside the QC limits, all
4-chloroanililne, 4,6-dinitro-2-methylphenol, 2,4-dinitrophenol, and hexachlorocyclopentadiene
results in SDG J02114 may be considered estimated. 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 1/201h 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
purposes.

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 I 00-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 recoveries 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 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 J02114 may be considered estimated. Estimated data are
usable for decision-making purposes.

SDG JP0661

This SDG comprises one focused soil sample (J IT5W5) 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 phthalate 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 estimated. Estimated data are usable for
decision-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 analytes are 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 estimated. 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 are acceptable for
decision-making purposes.

In the pesticides analysis, the MS and MSD duplicate RPD for endosulfan 1 (59'%0), endosulfan II
(79%), endrin aldehyde (43%), endrin ketone (43%), and methoxychlor (62%) are above the
acceptance criteria of 30%. Elevated RPDs in environmental soil samples are generally
attributed to natural heterogeneities in the sample matrix. Although not qualified for the RPD
above the QC limits, all endosulfan I, endosulfan II, endrin aldchyde, endrin ketone, and
methoxychlor data results in SDG JP0661 may be considered estimated. Estimated data are
usable for decision-making purposes.

In the ICP metals analysis, barium, iron, manganese, and zinc were detected in the MB at very
low levels, less than 1/20t" of the associated field 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 are usable for decision-making purposes.

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 I 00-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 are usable for
decision-making purposes.

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%], manganese [193%], and silicon
[15%]). For aluminum, manganese, 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
estimated. Estimated data are usable for decision-making purposes.

Renmaining Sites erification Package for the 100-H-28:4 1607-Hi Sanitary Sewer PiPelines D-5



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

FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

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

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

Sample Area Main Sample Duplicate Sample Split Sample

Excavation area JITXNO JITXN1 JITXW2

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each COPC. Relative percent differences are not calculated for
analytes that are 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.

Field split samples are used 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
are 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 field 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 secondary 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,
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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, manganese, 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 deficiencies are noted. The data are usable for decision-making
purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 100-H-28:4
subsite verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling. The
DQA review for 100-H-28:4 subsite 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 purposes.

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