WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2014-097

Waste Site Code(s)/Subsite Code(s): 100-H-51:3

Reclassification Category: Interim Final []

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

Approvals Needed: DOE X Ecology [X EPA [

Description of current waste site condition:

The 100-H-51 Pipelines waste site, part of the 100-HR-1 Operable Unit, was added to the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units (Remaining Sites ROD), U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 1999), as a candidate site for confirmatory sampling via the Explanation of
Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 2009).
Subsequently, the 100-H-51 waste site was divided into six subsites and the 100-H-51:3, 184-H Brine Discharge Line
subsite was recommended for remedial action.

Remedial action at the 100-H-51:3 subsite was performed on March 18, 2014. The remediation depth extended to
approximately 1.5 m (5 ft) below ground surface resulting in approximately 520 bank cubic meters (680 bank cubic yards)
of soil and debris being removed for disposal at the Environmental Restoration Disposal Facility (ERDF). The debris
consisted of steel pipelines and concrete. Asphaltic material was observed in and around the pipeline excavation.
Additionally, coal ash was also present within the pipeline remediation area. The waste material including the coal ash
was staged in a combined staging pile area (SPA), and has since been loaded out and disposed at the ERDF. The
waste SPA footprint will be addressed in the 100-H-28:2/100-H-42 closure document. No stained soil or anomalous
materials were encountered during the remediation.

Verification sampling was conducted on August 4, 2014. The sampling was performed to determine if the waste site met the
remedial action objectives (RAQOs) 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.

Basis for reclassification:

The verification sampling and modeling results for the 100-H-51:3 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-51:3,

184-H Brine Discharge Line and 100-H-51:6, Carbon Steel Pipe Subsites (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2014-097
Waste Site Code(s)/Subsite Code(s): 100-H-51:3
Requlator comments:

Waste Site Controls:

Engineered [J Yes [X] No Institutional 1 Yes I No 0O&M [] Yes ] 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:
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DOE Federal Project Director (printed) Slgnature " Déte
N. Menard %m 3/&7 // 5
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EPA Project Manager (printed) 7 Signature Date
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2014-098

Waste Site Code(s)/Subsite Code(s): 100-H-51:6

Reclassification Category: Interim [X] Final []

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

Approvals Needed: DOE X Ecology [X EPA [J

Description of current waste site condition:

The 100-H-51 Pipelines waste site, part of the 100-HR-1 Operable Unit, was added to the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units (Remaining Sites ROD), U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 1999), as a candidate site for confirmatory sampling via the Explanation of
Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 2009).
Subsequently, the 100-H-51 waste site was divided into six subsites and the 100-H-51:6, Carbon Steel Pipe subsite was
recommended for remedial action.

Remedial action at the 100-H-51:6 subsite was performed on March 12 and 13, 2014. The remediation depth extended
to approximately 0.3 to 0.9 m (1 to 3 ft) below ground surface, resulting in approximately 450 bank cubic meters

(588 bank cubic yards) of soil and debris being removed for disposal at the Environmental Restoration Disposal Facility
(ERDF). The debris consisted primarily of the steel pipeline. Asphaltic material was observed in and around the pipeline
excavation. Coal ash was also present on the surface and within the pipeline excavation; therefore, no overburden soil
was stockpiled for use as backfill material. The waste material including the coal ash was staged in a combined staging
pile area (SPA), and has since been loaded out and disposed at ERDF. The waste SPA footprint will be addressed in the
100-H-43 closure document. No stained soil or anomalous materials were encountered during the remediation.

Verification sampling was conducted on August 4, 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.

Basis for reclassification:

The verification sampling and modeling results for the 100-H-51:6 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-51:3,

184-H Brine Discharge Line and 100-H-51:6, Carbon Steel Pipe Subsites (attached).
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098 Rev. 0

REMALINING SITES VERIFICATION PACKAGE FOR THE
100-H-51:3, 184-H BRINE DISCHARGE LINE AND
100-H-51:6, CARBON STEEL PIPE SUBSITES

EXECUTIVE SUMMARY

The 100-H-51 Pipelines waste site, part of the 100-HR-1 Operable Unit, was added to the
Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1,
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3
Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999)
as a candidate site for confirmatory sampling via the Explanation of Significant Differences for
the 100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site,
Benton County, Washington (100 Area ESD) (EPA 2009). Subsequently, the 100-H-51 waste
site was divided into six subsites. The 100-H-51:3, 184-H Brine Discharge Line and the
100-H-51:6, Carbon Steel Pipe subsites were identified for remediation based on confirmatory
sampling results (WCH 2011a and WCH 2011b).

Remedial action at the 100-H-51:6 subsite was performed on March 12 and 13, 2014. The
remediation depth extended to approximately 0.3 to 0.9 m (1 to 3 ft) below ground surface,
resulting in approximately 450 bank cubic meters (588 bank cubic yards) of soil and debris being
removed for disposal at the Environmental Restoration Disposal Facility (ERDF). Coal ash was
present on the surface and within the pipeline excavation; therefore, no overburden soil was
stockpiled for use as backfill material. The coal ash within the pipeline remediation was
disposed at ERDF. The waste material was staged prior to loadout and will be addressed in the
100-H-43 closure document. No stained soil or anomalous materials were encountered during
the remediation.

Remedial action at the 100-H-51:3 subsite was performed on March 18, 2014. The remediation
depth extended to approximately 1.5 m (5 ft) below ground surface resulting in approximately
520 bank cubic meters (680 bank cubic yards) of soil and debris being removed for disposal at
ERDF. Coal ash was also present within the pipeline remediation and was disposed at ERDF.
The waste material was staged prior to loadout and will be addressed in the
100-H-28:2/100-H-42 closure document. No overburden soil was stockpiled for use as backfill
material. No stained soil or anomalous materials were encountered during the remediation.
Asphaltic material was observed in and around the pipeline excavations.

Verification sampling was conducted on August 4, 2014. A summary of the cleanup evaluation
for the soil sampling results against the applicable remedial action goals (RAGs) is presented in
Table ES-1. Polycyclic aromatic hydrocarbons (PAH) were detected in the verification samples
above the RAGs; however, it was determined that the exceedances were related to the tar coating
on the pipelines rather than the 100-H-51:3 and 100-H-51:6 pipeline processes. Therefore, PAH
were excluded from further evaluation.

Remaining Sites Verification Package for the 100-H-51.3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites ES-1



Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098 Rev. 0
Table ES-1. Summary of Remedial Action Goals for the
100-H-51:3 and 100-H-51:6 Subsites. (2 Pages)
Remedial
Regl.llatory Remedial Action Goals Results A.ctxo.n
Requirement Objectives
Attained?
Direct Exposure — i‘it; l;:eﬁf/se Ie.:ll)tz\?efback ound Radionuclides were not COPCs for the NA
Radionuclides ” & 100-H-51:3 and 100-H-51:6 subsites.
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 <1 for 100-H-51:3 and 100-H-51:6 subsites
Risk Requirements — |noncarcinogens. (1.0x 10" is <1.
N i Attain an excess cancer risk of Yes
onradionuclides
<1 x 10™® for individual No carcinogenic constituents met the
carcinogens. criteria for excess cancer risk
Attain a cumulative excess evaluation; therefore, no calculations
cancer risk of <1 x 10~ for were performed.
carcinogens.
Attain single COPC groundwater
and river RAGs.
Attain National Primary Drinking
Water Regulations . 4 mrem/yr
(beta/gamma) dose standard to
] target receptor/organ.
Groundwater/River . .
Protection — Meet drinking water standards Radlonucl.ldes were not C(?PCs fgr the NA
Radionuclides for alpha emitters: the more 100-H-51:3 and 100-H-51:6 subsites.
stringent of 15 pCi/L MCL or
1/25% of the derived
concentration guide for
DOE Order 5400.5°.
Meet total uranium standard of
30 pg/L (21.2 pCi/L)°.
Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51.6, Carbon Steel Pipe Subsites ES-2
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Table ES-1. Summary of Remedial Action Goals for the
100-H-51:3 and 100-H-51:6 Subsites. (2 Pages)

Remedial

Regl.nlatory Remedial Action Goals Results A.ctlo'n
Requirement Objectives

Attained?

Barium, chromium, copper, lead, and
nickel exceeded soil RAGs for
groundwater and/or river protection.
However, based on RESRAD
Groundwater/River | Attain individual nonradionuclide [ modeling discussed in Appendix C of
Protection — groundwater and Columbia River | the 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

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

Radiation 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 Uranium Activity Corresponding to a
Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), residual
concentrations of barium, chromium, copper, lead, and nicke! are predicted to migrate less than 2.6 m (8.5 ft) vertically in
1,000 years (based on the lowest soil-partitioning coefficient (K,) of these contaminants [copper with a K4 of 22 mL/g]).
The vadose zone underlying the soil beneath the excavation is approximately 9 m (30 ft) thick. Therefore, residual
concentrations of these contaminants are predicted to be protective of groundwater and consequently are protective of the
Columbia River.

COopPC = contaminant of potential concern
DOE = U.S. Department of Energy

Ky = soil-partitioning coefficient
MCL = maximum contaminant level
NA = not applicable

PCB = polychlorinated biphenyl

RAG = remedial action goal

RDR/RAWP= Remedial Design Report/Remedial Action Work Plan
RESRAD = RESidual RADioactivity (dose model)

The results of the verification sampling were used to make reclassification decisions for the
100-H-51:3 and 100-H-51:6 subsites in accordance with the TPA-MP-14 procedure in the
Tri-Party Agreement Handbook Management 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 RAGs established in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009b) and the Remaining Sites
ROD (EPA 1999). These results show that residual soil concentrations support 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

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites ES-3
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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 100-H-51:3 and
100-H-51:6 subsites 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, barium, boron, copper, molybdenum,
nickel, selenium, and vanadium. The U.S. Environmental Protection Agency ecological soil
screening levels were exceeded for chromium, copper, manganese, nickel, 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 manganese and vanadium are below the Hanford Site 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-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites




Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-51:3, 184-H BRINE DISCHARGE LINE AND
100-H-51:6, CARBON STEEL PIPE SUBSITES

STATEMENT OF PROTECTIVENESS

The 100-H-51:3 and 100-H-51:6 subsites 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 Plan for the 100 Area (100 Area RDR/RAWP)
(DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-1U-2, 100-IU-6, and 200-CW-3 Operable Units (Remaining Sites ROD) (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.

Polycyclic aromatic hydrocarbons (PAH) were detected in the verification samples above the
remedial action goals (RAGs); however, it was determined that the PAH were related to the tar
coating on the pipelines rather than the 100-H-51:3 and 100-H-51:6 pipeline processes.
Therefore, PAHs were excluded from further evaluation.

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 100-H-51:3 and
100-H-51:6 subsites contaminants of potential concern (COPCs) 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, barium, boron,
copper, molybdenum, nickel, selenium, and vanadium. The U.S. Environmental Protection
Agency (EPA) ecological soil screening levels were exceeded for chromium, copper, manganese,
nickel, 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 manganese and vanadium are below the Hanford Site 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-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 1
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GENERAL SITE INFORMATION AND BACKGROUND

The 100-H-51:3 subsite consisted of two parallel pipelines that transported water from the
184-H Power House to the 184-H Salt Dissolving Pit and transported salt brine back to the
Power House (Figure 1). The water pipeline was a 7.6-cm (3-in.)-diameter steel pipeline that
transported filtered water from the 184-H Power House to the 184-H Salt Dissolving Pit and
Brine Pump House. The salt brine pipeline was a 5.1-cm (2-in.)-diameter steel pipeline and was
designed to transport salt brine from the 184-H Salt Dissolving Pit and Brine Pump House to the
184-H Power House. At the 184-H Salt Dissolving Pit and Brine Pump House, sodium chloride
was dissolved, forming salt brine, and the brine was pumped back to the 184-H Power House
where it was used to regenerate the zeolite ion exchange beds in the water softener tanks. The
operation period of the 100-H-51:3 pipelines coincided with that of the 105-H Reactor and its
support facilities, from 1949 to 1965.

The 100-H-51:6 subsite consisted of a section of 25.4-cm (10-in.)-diameter steel pipeline that
started approximately 70 m (231 ft) south of the 100-H-51:5 subsite and ended near the
1713-H Building (Figure 1). This pipeline was suspected to have been part of an extensive
temporary water system for construction of the 100-H Area in 1948.

CONFIRMATORY SAMPLING ACTIVITIES

Confirmatory sampling of the 100-H-51:3 subsite was performed in accordance with the Work
Instruction for Confirmatory Sampling of the 100-H-51:3, 184-H Brine Discharge Line

(WCH 2010c) on October 4 and 5, 2010, as described in the field logbook (WCH 2010a). A
summary of the confirmatory samples collected is provided in Table 1 and the locations are
shown in Figure 2.

Confirmatory sampling of the 100-H-51:6 subsite was performed in accordance with the Work
Instruction for Confirmatory Sampling of the 100-H-53 Carbon Steel Pipe and the 100-H-51:5,
Discovery Pipeline (WCH 2010d) on November 15, 2010, as described in the field logbook
(WCH 2010b). Originally, the 100-H-51:6 pipeline was included as part of the 100-H-51:5
pipeline subsite; however, following the confirmatory sampling event, it was determined the
southern segment of 100-H-51:5 was a separate pipeline. Therefore, the 100-H-51:5 pipeline
subsite was divided into two subsites and the southern segment became the 100-H-51:6 Carbon
Steel Pipe subsite.

No sample was collected from 100-H-51:6 Location #6 (Table 2, Figure 3). An “elbow” was
expected to be present at the south end of the southern segment; however, when the pipeline was
exposed, a “T” was observed. This was suspected to be a different pipeline; therefore, the
pipeline was not breached and no sample was collected at this location. The “T” was later
determined to be part of a 15.2-cm (6-in.) cast iron water supply line that is a continuation of the
100-H-35, 100-H Clean Water Pipelines. Two additional sample locations (#7 and #8) were
added along the north/south segment of the 100-H-51:6 pipeline. A summary of the
confirmatory samples collected is provided in Table 2 and the locations are shown in Figure 3.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 2
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Figure 1. 100-H-51:3 and 100-H-51:6 Waste Site Location Map.
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Table 1. 100-H-51:3 Confirmatory Sampling Summary.

HEIS Sample WSP Coordinates
Sample Location| Sample Description Number No{lt:)ing Easting () Sample Analysis
Test pit 1 J1C360 151696.9 577689.5 ICP metals®
. : T metals °, mercury,
D;L);c;ittelof Soil underlying pipeline 11C361 151696.9 577689.5 | hexavalent chromium,

. IC anions °, nitrate/nitrite,
Testpit2 | Soil underlying pipeline|  J1C362 IS1843.1 | STTT740 | papy oo e
Test pit 3 Soil underlying pipeline J1C364 152936.0 577527.4

Equipment blank | Silica sand J1C363 NA NA ICP metals”, mercury

* Sample analysis for ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt, copper,
lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

® IC anions included bromide, chloride, fluoride, nitrate, nitrite, phosphate, and sulfate in the analytical results package.

NA

HEIS = Hanford Environmental Information System = not applicable

IC  =ion chromatography PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma WSP = Washington State Plane
Table 2. 100-H-51:6 Confirmatory Sampling Summary.
WSP Coordinates
Sample B HEIS Sample . A .
Location Sample Description Number |Northing | Easting Sample Analysis
(m) (m)
7 ICP metals ®, mercury, PAH, PCB, TPH,
. Ripe.eontsuts JIENX] GEA, gross alpha, gross beta
4 Pipe contents JICNXS Hexavalent chromium
- ; - 153064 | 577385
4 Soil underlying pipe JICNV9 )
Soil underlvi 5 ICP metals”, mercury, PAH, TPH, GEA,
oil underlying pipe, Inh ot
* | cuplicate of icNVO]  TICNWO EHRSIEIE w0 el
6 Pi tent N le®
gt QSamPE 1 152753 | 577386
6 Soil underlying pipe | No sample
3 Surface soil sample JICNW1 153064 | 577378 |1CP metals® mercury, PAH, hexavalent
5 Surface soil sample JICNW2 153064 | 577392 |chromium, GEA, gross alpha, gross beta
7 Soil below pipe JIIW30 152830 | 577386
8 Soil below pipe J1IIW31 152998 | 577385
1 Pipe scale J1IW32 152830 | 577386 | ICP metals®, mercury, PAH, GEA ,
8 Pipe scale J1IW33 152998 | 577385 | gross alpha, gross beta
d Pipe scale J1JW34 152830 | 577386 | Hexavalent chromium
8 Pipe scale J1IW35 152998 | 577385 | Hexavalent chromium
EB Silica sand JICNVS NA NA ICP metals®, mercury, PAH

* Sample analysis for ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,
copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

® No sample was collected from Location 6. After the pipeline was exposed, it was determined to be the wrong pipeline. The
confirmatory sampling team expected to find an “elbow” segment; however, the exposed segment of pipeline was a “T” shape.
Therefore, the pipeline was backfilled and no sample was collected.

EB = equipment blank PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System PCB = polychlorinated biphenyl

ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
GEA = gamma energy analysis WSP = Washington State Plane

NA = not applicable

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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Figure 2. 100-H-51:3 Waste Site Confirmatory Sampling Locations.
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Figure 3. 100-H-51:6 Waste Site Confirmatory Sampling Locations.
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Contaminants of Potential Concern for Confirmatory Sampling at 100-H-51:3

The COPCs identified for confirmatory sampling at the 100-H-51:3 subsite were determined
based on the waste source and brine pit process and included arsenic, barium, cadmium,
chromium (total), lead, mercury, selenium, silver, hexavalent chromium, sulfate, chlorine,
nitrate, nitrite, and PAH. Although not considered COPCs, aluminum, antimony, beryllium,
boron, cobalt, copper, manganese, molybdenum, nickel, vanadium, and zinc were evaluated by
performing analyses for the constituents of the expanded inductively coupled plasma (ICP)
metals list.

No radiological activity was detected during confirmatory sampling; therefore, radionuclides
were not included as COPCs. Field screening did not detect volatile organic compounds (VOCs)
and oily soil or evidence of burning was not observed during field activities; therefore, VOC
analysis and total petroleum hydrocarbons (TPH) were not requested. Suspect
asbestos-containing material was not identified during field activities; therefore, asbestos
analysis was not requested.

Contaminants of Potential Concern for Confirmatory Sampling at 100-H-51:6

The COPCs for confirmatory sampling at the 100-H-51:6 subsite were determined based on the
pipeline being associated with raw water intake. The primary COPCs were identified as metals
present in raw river water and potentially deposited in minute quantities in scale within the
pipelines. Mercury was included because it was prevalent in water monitoring and pumping
equipment. Hexavalent chromium and radionuclides were included due to evidence of upstream
discharges of process effluent. In addition, polychlorinated biphenyls (PCBs) and TPH were
added because of the possible electrical box or transformer located a few meters south of the
temporary water storage tank. The analysis for PAH was also requested.

Field screening did not detect VOCs; therefore, VOC analysis was not requested. Additionally,
suspect asbestos-containing material was not identified during field activities; therefore, asbestos
analysis was not requested.

Confirmatory Sample Results

An evaluation of the sample results shows that the 100-H-51:3 subsite exceeded the direct
exposure RAGs for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
benzo(k)fluoranthene. Additionally, groundwater protection and/or Columbia River protection
RAGs were exceeded for chromium, zinc, chrysene, and fluoranthene. Based on these results,
the 100-H-51:3 subsite was recommended for remediation (WCH 2011a). The confirmatory
sampling data are provided in Appendix B.

An evaluation of the sample results for the 100-H-51:6 subsite show that the direct exposure
RAG was exceeded for benzo(a)pyrene. Additionally, groundwater protection and/or
Columbia River protection RAGs were exceeded for cadmium, chromium (total), copper,
manganese, molybdenum, nickel, zinc, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, and dibenz(a,h,)anthracene. Based on these results,

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 7
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the 100-H-51:6 subsite was recommended for remediation (WCH 2011b). The confirmatory
sampling data are provided in Appendix B.

Although PAHs were detected in the confirmatory samples, it is likely the PAHs were attributed
to the tar coating on the pipelines rather than the pipeline processes. As described in the
General Site Information and Background section, the processes of both the 100-H-51:3 and
100-H-51:6 subsites do not suggest that PAHs would be present.

REMEDIAL ACTION SUMMARY

Remedial action at the 100-H-51:3 pipeline subsite was performed on March 18, 2014. The
remediation extended to approximately 1.5 m (5 ft) below ground surface resulting in
approximately 520 bank cubic meters (680 bank cubic yards) of soil and debris being removed
for disposal at the Environmental Restoration Disposal Facility (ERDF). The debris consisted of
the 5.1-cm and 7.6-cm (2-in. and 3-in.)-diameter steel pipelines, concrete, and near surface
demolition debris. Coal ash was also present in the pipeline area; as a result, no overburden soil
was stockpiled for use as backfill. The waste material including the coal ash was staged in a
waste staging pile area (SPA), and has since been loaded out and disposed at ERDF. The waste
SPA was used for multiple waste sites and the SPA footprint will be addressed in the
100-H-28:2/100-H-42 verification work instruction and closure document. No stained soil or
anomalous materials were encountered during the remediation. Asphaltic material was observed
in and around the pipeline excavation. A post-remediation photograph is provided in Figure 4.

Remedial action at the 100-H-51:6 pipeline subsite was performed on March 12 and 13, 2014.
The depth of the remediation ranged from approximately 0.3 to 0.9 m (1 to 3 ft) below ground
surface, resulting in approximately 450 bank cubic meters (588 bank cubic yards) of soil and
debris being removed for disposal at ERDF. The debris consisted primarily of a 25.4-cm
(10-in.)-diameter steel pipeline. Coal ash was also present on the surface; therefore, no
overburden soil was stockpiled for use as backfill. The waste material including the coal ash was
staged in a SPA and has since been loaded out to ERDF. The SPA was used for multiple waste
sites and the SPA footprint will be addressed in the 100-H-43 verification work instruction and
closure document. No stained soil or anomalous materials were encountered during the
remediation. Asphaltic material was observed in and around the pipeline excavation. A
post-remediation photograph is provided in Figure 5.

A post-remediation boundary survey was conducted following remedial action activities. The
survey is provided in Figure 6. The pipeline was very shallow, and the ends of the pipeline were
exposed on the ground surface. The entire segment of the pipeline was removed and disposed.
An aerial photograph of the remediated waste site is provided in Figure 7.

Due to the above ground pump-and-treat pipelines crossing over the top of a portion of the
northern segment of the 100-H-51:6 subsite, remediation of the 100-H-51:6 pipeline in this area
was conducted by pulling the pipe through and out of the trench. Soils from above and below
the pipeline could not be removed. The pump-and-treat lines are visible in the aerial photograph
provided in Figure 7.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 8
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Figure 4. Photograph of the 100-H-51:3 Excavation,
Dated January 16, 2015.

Figure 5. Photograph of the 100-H-51:6 Excavation,
Dated January 16, 2015.

Remaining Sites Verification Package for the 100-H-51.3, 184-H Brine Discharge Line and
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Figure 6. 100-H-51:3 and 100-H-51:6 Post-Remediation Boundary Survey.
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Figure 7. 100-H Area Aerial Photograph Dated April 15, 2014, Identifying the
100-H-51:3 and 100-H-51:6 Excavations.

100-H-51:6 Remediation

Pump and Treat Pipelines

100-H-51:3 Remediation

No in-process soil samples were collected from the 100-H-51:3 or the 100-H-51:6 subsites.

VERIFICATION SAMPLING ACTIVITIES

Verification soil sampling was conducted on August 4, 2014, per the Work Instruction for
Verification Sampling of the 100-H-51:3, 184-H Brine Discharge Line and 100-H-51:6, Carbon
Steel Pipe Waste Sites (WCH 2014b). 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-51:3
and 100-H-51:6 subsites. 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.

100-H-51:3 Contaminants of Potential Concern

The COPCs for verification sampling at the 100-H-51:3 subsite were determined based on the
confirmatory sampling results (Appendix B). Chromium (total), zinc, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h,)anthracene,
fluoranthene, and indeno(1,2,3-cd)pyrene were detected above a RAG in the confirmatory
samples; therefore, they were retained as site COPCs. While not considered site COPCs,

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 11
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analysis for mercury and the expanded list of ICP metals (which also includes antimony, arsenic,
barium, beryllium, boron, cadmium, cobalt, copper, lead, manganese, molybdenum, nickel,
selenium, silver, and vanadium) were requested. Although sulfate was detected in the
confirmatory samples, the maximum value of 506 mg/kg was well below the river protection
RAG of 25,000 mg/kg; therefore, sulfate was not included as a COPC for verification sampling.

No radiological activity was detected during confirmatory sampling; therefore, radionuclides
were not included as COPCs. Field screening did not detect VOCs, and oily soil or evidence of
burning was not observed during confirmatory sampling field activities. Therefore, VOC
analysis and TPH were not requested and are not considered site COPCs. Suspect
asbestos-containing material was not identified during field activities; therefore, asbestos
analysis was not requested and asbestos is not a site COPC.

100-H-51:6 Contaminants of Potential Concern

The COPC:s for verification sampling at the 100-H-51:6 subsite were determined based on the
confirmatory sampling results (Appendix B). Cadmium, chromium, copper, manganese,
molybdenum, nickel, zinc, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, and dibenz(a,h)anthracene were detected above a RAG in the
confirmatory samples; therefore, they were retained as site COPCs. Although not considered site
COPCs, the analysis for mercury and the expanded list of ICP metals (which also includes
antimony, arsenic, barium, beryllium, boron, cobalt, lead, selenium, silver, and vanadium) were
requested. Hexavalent chromium was detected; therefore, it was included as a site COPC.

Polychlorinated biphenyls, TPH, and radionuclides were either undetected or detected well
below the RAGs; therefore, they were not included as site COPCs. Additionally, suspect
asbestos-containing material was not identified during confirmatory sampling field activities;
therefore, asbestos was not considered a site COPC.

The combined list of analyses for the 100-H-51:3 and 100-H-51:6 verification sampling included

ICP metals, mercury, hexavalent chromium, and PAH. The analytical methods that were
performed to evaluate the site COPCs are provided in Table 3.

Table 3. Laboratory Analytical Methods for the 100-H-51:3 and 100-H-51:6 Subsites.

Analytical Method Contaminants of Potential Concern
ICP metals® — EPA Method 6010 Cadmium, chromium, copper, manganese, molybdenum, zinc
Mercury — EPA Method 7471 Mercury
Hexavalent chromium — EPA Method 7196 Hexavalent chromium

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
PAH - EPA Method 8310 benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
fluoranthene, indeno(1,2,3-cd)pyrene

* 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.

EPA = U.S. Environmental Protection Agency
ICP = inductively coupled plasma
PAH = polycyclic aromatic hydrocarbons

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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Although PAHs were identified as site COPCs based on the confirmatory sampling results, it
was subsequently determined that the elevated PAH results were related to a tar coating on the
pipe rather than the pipeline processes.

Verification Sample Design

The 100-H-51:3 and 100-H-51:6 pipeline subsites were combined into one decision unit for
verification sampling. A combination statistical and focused sampling design was used to
evaluate the waste site excavations. Twelve statistical verification soil samples plus one
duplicate were collected from the excavations. To provide sufficient sample coverage over the
entire pipeline excavation, one focused sample was collected from the east end of the east/west
segment of the 100-H-51:6 excavation. One equipment blank sample was also collected.

All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the 100 Area Remedial Action Sampling and Analysis
Plan (DOE-RL 2009a). All samples were grab samples collected at the predetermined
coordinates, with the exception of the EXC-11 sample location. Due to interference with the
above ground pump-and-treat pipelines crossing over the 100-H-51:6 subsite, sample location
EXC-11 was moved approximately 3.7 m (12 ft) north of the original location. A photograph of
the pump-and-treat pipelines is provided in Figure 8. Additional information related to
verification sampling can be found in the sampling logbook (WCH 2014a). The verification
sample summary is provided in Table 4 and the sample locations are shown in Figure 9.

Figure 8. Pump-and-Treat Lines Crossing 100-H-51:6 Subsite.
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Table 4. 100-H-51:3 and 100-H-51:6 Subsites Verification Sample Summary Table.

Sample Location HE;E::gP lerif, WSk i‘:l))r thing WSP(lliz;sting Sample Analysis
EXC-1 JITX47 152758.0 577385.5
EXC-2 J1TX48 152793.6 577385.5
EXC-3 J1TX49 152829.3 577385.5
EXC-4 JITXS0 152865.0 577385.5
EXC-5 JITXS51 152900.6 577385.5
EXC-6 JITXS2 152936.3 577385.5
EXC-7 JITXS3 152936.3 577467.8 ICP metals®, mercury,
EXC-8 JITX54 152936.3 e | aekaygtenehicmiu g
EXC-9 JITXS5 152936.3 577509.0
EXC-10 JITXS6 152971.9 577385.5
EXC-11 JITXS7 153011.3 577385.3
EXC-12 JITX58 153043.3 5773855
Duplicate of FS-1 JITX59 152753.1 577442.6
FS-1 JITX60 152753.1 577442.6
Equipment blank JITX61 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.

EXC = excavation NA = not applicable

FS = focused sumple PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental [nformation System WSP = Washington State Plane

ICP = inductively coupled plasma
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Figure 9. 100-H-51:3 and 100-H-51:6 Subsites Verification Sample Locations.
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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-51:3 and
100-H-51:6 subsites 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-51:3 and 100-H-51:6 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-51:3 and 100-H-51:6 subsites against
the RAGs are summarized in Tables 5 and 6. Contaminants that were not detected by laboratory
analysis are excluded from these tables. Calculated cleanup levels are not presented in the
Cleanup Levels and Risk Calculations Database (Ecology 2014) under WAC 173-340-740(3) for
calcium, magnesium, potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual (EPA 1989) recommends that
aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium,
iron, magnesium, potassium, silicon, and sodium are not considered site COPCs and are also not
included in the tables.

Polycyclic aromatic hydrocarbons were detected in the verification samples above the RAGs;
however, it was determined that the PAH sample results were related to the tar coating on the
pipelines rather than the 100-H-51:3 and 100-H-51:6 pipeline processes. A site walkdown was
conducted in October 2014 to observe the pipelines and surrounding area after the verification
sampling results showed elevated PAHs above remedial action goals. The walkdown attendees
included personnel from Washington Closure Hanford, Washington State Department of
Ecology, and U.S. Department of Energy, Richland Operations Office. The consensus was that
the exceedances were not related to the pipeline processes, and were likely attributed to asphaltic
material and/or chunks of coal in and around the excavations. Therefore, the PAH analyses were
excluded from the data evaluation and the comparison tables. The PAH results are presented in
Attachment 1 of the 95% UCL calculation for information.

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

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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Table 5. Comparison of Contaminant Concentrations to Action Levels for the
100-H-51:3 and 100-H-51:6 Subsites Statistical Verification Samples.
Statistical or Remedial Action Goals (mg/kg)* Does the Does the
Maximum Soil Cleanup | Soil Cleanup | Result Result
CorC Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESm
Protection Protection Modeling?

Arsenic 9.3 20° 20° 20¢ No --
Barium 211 5,600 200 400 Yes Yes®
Beryllium 0.35 (<BG) 104° 1.51° 1.51° No --
Boron' 473 7,200 320 -8 No -
Cadmium" 0.055 (<BG) 13.9° 0.81° 0.81° No --
Chromium 27.8 80,000 18.5¢ 18.5° Yes Yes!
Cobalt 8.3 (<BG) 24 15.7°¢ -8 No --
Copper 62.5 2,960 59.2 22.0° Yes Yes®
Lead 10.9 353 10.2° 10.2° Yes Yes?
Manganese 450 (<BG) 3,760 512° 512°¢ No --
Mercury 0.018 (<BG) 24 0.33° 0.33° No --
Molybdenum 35 400 8 -8 No --
Nickel 39.0 1,600 19.1° 274 Yes Yes
Selenium" 0.81 400 5 1 No -
Silver 0.22 (<BG) 400 8 0.73°¢ No --
Vanadium 41.5 (<BG) 560 85.1° -8 No --
Zinc 41.9 (<BG) 24,000 480 67.8°¢ 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 700-H-51:3 and 100-H-51.:6
Subsites Cleanup Verification 95% UCL Calculation (Appendix C).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2005b).

Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual
concentrations of barium, chromium, copper, lead, and nickel are not predicted to migrate more than 2.6 m (8.5 ft) vertically
within 1,000 years (based on the lowest soil-partitioning coefficient [Kd] of the contaminants [copper with a Kd of 22 mL/g]).
The vadose zone beneath the 100-H-51:3 and 100-H-51:6 subsites is approximately 9 m (30 ft) thick. Therefore, the residual
concentration of barium, chromium, copper, lead, and nickel are predicted to be protective of groundwater and the

Columbia River.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 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]).

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations
in Washington State (Ecology 1994).

-- = not applicable RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)

COPC = contaminant of potential concern WAC = Washington Administrative Code

K4 = soil-partitioning coefficient

RAG = remedial action goal
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for the 100-H-51:6 Focused Verification Sample.

Rev. 0

Remedial Action Goals (mg/kg) * Does the
. Does the
Maximum Soil Cleanup | Soil Cleanup | Reocult Result
b es
COPC Result Direct Level for Level for Exceed Pass

(mg/kg) Exposure | Groundwater River RAGs? RESRAD

. . : ina?

Protection Protection Modeling?
Arsenic 4.3 (<BG) 20° 20° 20° No -
Barium 109 (<BG) 5,600 200 400 No --
Beryllium 0.28 (<BG) 1044 1.51°¢ 1.51°¢ No -
Boron ® 9.3 7,200 320 --f No -
Chromium 11.4 (<BG) 80,000 18.5°¢ 18.5°¢ No -
Cobalt 7.2 (<BG) 24 15.7¢ -t No -
Copper 14.4 (<BG) 2,960 59.2 22.0° No -
Lead 7.6 (<BG) 353 10.2° 10.2° No -
Manganese 321 (<BG) 3,760 512° 512° No --
Mercury 0.0099 (<BG) 24 0.33°¢ 0.33° No -~
Nickel 15.0 (<BG) 1,600 19.1°¢ 27.4 No -
Vanadium 43.0 (<BG) 560 85.1° -t No -
Zinc 41.1 (<BG) 24,000 480 67.8° No -~

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
® Maximum result as described in the /00-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations

(Appendix C).

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

a

o

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 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]).

-- = not applicable

BG  =background

COPC = contaminant of potential concern
K4 = soil-partitioning coefficient
RAG = remedial action goal

DATA EVALUATION

RESRAD

WAC

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

This section demonstrates that contaminant concentrations at the 100-H-51:3 and 100-H-51:6
subsites 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).

Attainment of Nonradionuclide RAGs

Tables 5 and 6 compare the cleanup verification sample values for the 100-H-51:3 and

100-H-51:6 subsites 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

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites
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RAGs with the exception of barium, chromium, copper, lead, and nickel. Given the lowest
soil-partitioning coefficient (K4) of these contaminants (copper) of 22 mL/g, none would be
expected to migrate more than 2.6 m (8.5 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-51:3 and 100-H-51:6 subsites is
approximately 9 m (30 ft) thick.

Antimony was detected in two samples; one result exceeded RAGs for groundwater and river
protection. All other antimony results were undetected. The antimony detections are believed to
be the result of heterogeneity in the sample matrix. Therefore, both samples were reanalyzed,;
antimony was undetected in each. The results from the reanalysis are used for the site
evaluation.

Three-Part Test for Nonradionuclides

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test, which
consists of the following criteria: (1) 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-51:3 and 100-H-51:6 subsites is included in
the 100-H-51:3 and 100-H-51:6 Subsites 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 barium, chromium,
copper, lead, and nickel, which fail all three 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
barium, chromium, copper, lead and nickel are not predicted to migrate more than 2.6 m (8.5 ft)
vertically within 1,000 years (based on the lowest soil-partitioning coefficient [K4] of the
contaminants [copper with a K4 of 22 mL/g]). The vadose zone beneath the 100-H-51:3 and
100-H-51:6 subsites is approximately 9 m (30 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 antimony, which fails two parts of the three-part
test to be protective of groundwater and the Columbia River. Antimony was elevated in two
samples; one result exceeded RAGs for groundwater and river protection. The antimony
detections are attributed to heterogeneity in the sample matrix. Both detected samples were
reanalyzed and antimony was not detected. The original elevated antimony results are concluded
not to represent sufficient contaminant mass to present a threat to groundwater.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites 19
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Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10°%, and a cumulative carcinogenic risk of less than 1 x 10°. For the 100-H-51:3 and
100-H-51:6 subsites, 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
levelsis 1.0 x 10'1, which is less than 1.0. No carcinogenic constituents met the criteria for
excess cancer risk evaluation; therefore, no calculations were performed. The 100-H-51:3 and
100-H-51:6 subsites meet 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-51:3 and 100-H-51:6 subsites 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 10'6, 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 soil-partitioning
coefficients 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 9 m (30 ft) in thickness, a K4 of 7.9 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-51:3 and 100-H-51:6 subsites is 3.1 x 10™', which is less than 1.0. No carcinogenic
constituents met the criteria for groundwater protection evaluation at the 100-H-51:3 and
100-H-51:6 subsites; 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 2014b), the field logbook (WCH 2014a), 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-51:3 and 100-H-51:6 subsites 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 WCH
project-specific database for data evaluation prior to archival in HEIS 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-51:3 and 100-H-51:6 subsites have 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 100-H-51:3 and 100-H-51:6 subsites 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 B
CONFIRMATORY SAMPLE DATA
Table B-1. 100-H-51:3 Confirmatory Sampling Results. (2 Pages)
oy L Sample Sample 3 " Aluminum Antimony Arsenic Barium
Site C
ite Code Number Date/Time Northing| Easting me/ke O] POL [ me OPOL| me/ka | O] POL| ma/ke To[PoL
100-H-51:3}J1C360 10/5/2010 8:10] 152936 577456] 8610 407 0.489|U [ 0.49] 6.62 0.82 77.8| 0.41
100-H-51:31J1C361 10/5/2010 8:15] 152936) 577456| 7850 408 049(U | 049] 962 082 73| 1 0.41]
100-H-51:3]J1C362 10/5/20109:30]  152936] 577492 10300 5.151 0618|U | 0.62 5.4 1.03 85.4 0.52
100-H-51:3§J1C364 10/5/2010 12:15]  152936] 577527] 8210 448] 0537|/U | 0.54] 5.39 09] 769 0.45
. Sample Sample . s Bervllium Boron Cadmium Calcium
Site Code | ' mber | Date/Time | 07i08| Fasting e TOIPOL| me/kg | Q] PQL | me/kg [ Q[ PQL| mg/ke [Q|POL]
100-H-51:3J1C360 10/5/2010 8:10] 152936 577456] 0.302| 016] 2831 | 163] 0174 0.16] 5760/ 81.5
100-H-51:3]11C361 10/5/2010 8:15]  152936] 577456 0.265) 0.16] 2383 163 0.146|B | 0.16] 5050 816
100-H-51:3]11C362 10/5/20109:30] 152936 577452 0.362; 0.21 8.28 206 0.175|B | 021 95680 103
100-H-51:3]11C364 10/5/2010 12:15]  152936] 577527] 0.291| 0.18] 928 1.79] 0.143|B | 0.18] 7830 89.5
. Hexavalent
Site Code :: ::El:r Dfi‘:;lll?ill:le Northing| Easting Chfoniin Cobalp Coppg: Chromium
’ mg/kg |O[PQL [ ma/kg [QIPOL| mg/kg [Q[PQL| mp/ke [Q | PQL
100-H-51:3}J1C360 10/5/2010 8:10]  152936{ 577456 189 0.16] 6.03 1.63] 155 0.82] 0.51/U] 0.51
100-H-51:3]J1C361 10/5/2010 8:15]  152936] 577456] 17.2 0.16 5.5 1.63) 152 082 051U 051
100-H-51:3}J1C362 10/5/20109:30]  152936] 577492 19.8 021 688 2.06] 144 1.03] 052U | 0.52
100-H-51:3{11C364 10/5/2010 12158 152936] 577527] 16.2 0.18 612 1.79] 135 09| 053U 053
. Sample Sample . . Iron Lead Magnesium Manganese
d:
Site Code | & wber |  Date/Time | °rthing F“St'“g mg/kg [QPOL| me/kg [Q[POL [ mg/ke [Q[ POL | me/ke [Q]POL
100-H-51:3}71C360 10/5/2010 8:10]  152936]  577456] 17900 16.3] 8.13 0.41] 5720 61.1 272 4.07
100-H-51:3]J1C361 10/5/2010 8:15]  152936] 577456] 16400 163] 743 0.41] S070 61.2 232 4.08
100-H-51:3]J1C362 10/5/20109:30]  152936| 577492| 19200 20.6 6.1 0.52] 6860 713 3081 5.15
100-H-51:3]J1C364 10/5/2010 12:15F  152936| 577527} 17700 179] 771 0.45] 5550 67.1 264| 4.48
. Sample Sample . . Mercury Molvbhdenum Nickel Potassium
Site Cod N s - =+
e 0% | Number | Date/Time Northing| Fasting mg/kg | Q| POL | mg/kg QIPQL[mg/kg [Q L) mg/kg | Q| POL
100-H-51:3]J1C360 1 10 8:1 1 6] 577456 0.024|U | 0.02] 0.306/B | 1.63 15.8 326 912 326
100-H-51:3{J1C361 10/5/2010 8:15] 152936] 577456 0.027/U | 0.03] 0.257/B | 1.63 145 3.27 846 327
100-H-51:3)J1C362 10/5/20109:30]  152936] 577492] 0.026/U | 0.03] 0.273|B | 2.06] 169 412 1790 412
100-H-51:31J1C364 10/5/2010 12:15]  152936] 577527] 0269 | 0.03] 0281 B | 1.79] 143 3.58] 1130 358
. Sample Sample i 5 Selenium Silicon Silver Sodium
te C
Site Code |\ wber | DaterTime | Northing| Easting | o TO[POL] ma/ks | Q[ POL| me/kg | Q [POL| me/ke [Q[POL
100-H-51:3]J1C360 10/5/2010 8:10]  152936] 577456] 0.244/ U | 0.24 501 1.63] 0.163{U ] 0.16 769/ 40.7
100-H-51:3]J1C361 10/5/2010 8:15] 152936 577456] 0.245/U | 0.25 408 1.63] 0.163|U| 0.16 759] 40.8
100-H-51:3]71C362 10/5/20109:30]  152936] 577492| 0.309/U | 0.31 610 2.06] 0.206|U | 0.21 326i 515
100-H-51:3}J1C364 10/5/201012:15]  152936] 577527] 0.263|U | 0.27 436 1.79] 0.179(U | 0.18 227L 44 8
=0 Sample Sample . 3 Vanadium Zinc
Site Code | o imber | Date/Time | Northing| Easting /o0 To[POL [ meie [Q[POL
100-H-51:3}J1C360 10/5/2010 8:10] 152936} 577456| 374 2.04{ 828 8.15
100-H-51:3]71C361 10/5/2010 8:15]  152936] 577456] 33.7 2.04 76 8.16
100-H-51:3]J1C362 10/5/2010 9:30]  152936| 577492F  40.5| 258 459| | 103
100-H-51:3]J1C364 10/5/2010 12:15)  152936| 577527 39.4‘ 224] 50.4 | 8.95
Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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Table B-1. 100-H-51:3 Confirmatory Sampling Results. (2 Pages)
. Sample Sample . . Bromide Chiloride Fluoride
Site Code | Number |  Date/Time | Orthing| Fasting 1 T o Tmg/ka [Q] POL marke [ O] POL
100-H-51:31J1C360 | 10/5/20108:10] 152936) 577456 41U 41] 141 4.1 2_2_.5_.&_% 4.1
100-H-51:3}J1C361 10/5/2010 8:15]  152936] 577456 50U 50 147 3 2.5| 5
100-H-51:3[71C362 | 10/5/20109:30| 152936 577492] 41]U 41| 76| | 41| 12B| 41
100-H-51:3[71C364 | 10/5/201012:15] 152936 577527 47U 47| 09| | 47| 47U 47
: : o Nitrogen in Nitrile
Site Code ;Z zz::. D::en/}pil;e Northing | Easting Izt Nitrite and Nitraie
mg/kg | Q|PQL | me/kg |Q|POL | mg/kg |Q| PQL
100-H-51:3]711C360 10/5/2010 8:10] 152936] 577456 411U, 41 411U ] 41 0.29 B 0.41
100-H-51:3|11C361 | 10/5/20108:15]  152936] S77456|  s[U| S| 5[U[ 5| 038B| 05
100-H-51:3]J1C362 10/5/2010 9:30]  152936| 577492 410 41 41lu| 41| o012/B 0.41
100-H-51:3|J1C364 | 10/5/2010 12:15 152936 577527 47U 47 47U 47 065 0.47
. Sample Sample . i Phosphate Sulfate Percent Solids
Site Code Number Date/Time Northing | Easting mg/kg |Q]POL | mg/kg O] POL| % |Q| POL
100-H-51:3}J1C360 10/5/2010 8:10] 152936| 577456 8.1|U| 8.1 44.3 4.1 97.4 0.1
100-H-51:31J1C361 | 10/5/2010 8:15] 152936| 577456 10/U| 10| 443 51 972 0.1]
100-H-51:3|J1C362 | 10/5/20109:30] 152936 577492 811U | 81| 459D | %08, 97.1 01
100-H-51:3|J1C364 | 10/5/201012:15] 152936] 577527 94U 94 506/D | 49.6] 947 | 0.1
SAMPLE NUMBER J1C360 J1C361 J1C362 J1C364
LOCATION 100-H-51:3 100-H-51:3 100-H-51:3 100-H-51:3
.1 10/05/10 08:10 AM 10/05/10 08:15 AM 10/05/10 09:30 AM 10/05/10 12:15 PM
CONSTITURNT  [“IASee] © [ POL [ugha] © | POL [ughe] O | POL [wwhe] O | POL
Acenaphthene PAH 29200+ D 1020 8971 D 6.76 337 U 337] 3120 D 341
Acenaphthylene  [PAH | 361 1D | 1020] 108] D | 676] 458 337 301 D | 341
Anthracene PAH 7240] D 1020 18| D 676 1.18 J 3.37 5771 D 34.1
Benzo(ajanthracene  |[PAH | 13800] D 1020] 489 D | 676 0895 3 337] 2040 D | 341
Benzo(a)pyrene PAH 20800, D 1020 6%| D 676 337 U 3.37] 2550 D 341
iBenzo(b){luoranthene  |PAH | 17700, D 1020 393 D 676] 337] U 337] 2360 D 34.1
Benzo(ght)perylene PAH 1020 UD 1020 6.76[ UD 6.76] 337 U 3.37] 341 UD 34.1
Benzo(k)fluoranthene PAH 8940/ D 1020 292 D 676] 337 U 3371 1120, D 34.1
Chrysene PAH 11500/ D 1020 399 D 6.76] 337 U 3371 1680 D 34.1
Dibenz{a,h]anthracene {PAH 1020 UD 10201  6.76] UD 676 337 U 337 341 UD 34.1
Fluoranthene PAH 396000 D 1020] 1290 D 676 337 U 337 5730, D 341
Fluorene PAH 3690 D | 1020] 876] D | 676] 337 U 3371 175] D [ 347
Indeno(1.2,3-cd)pyrene |PAH | 1020[ UD | 1020] 67| UD | 676] 337 U 337 341 UD | 341
Naphthalene  |PAH | 4680 D | 1020] 148] D 676| 33711 U 3371 3511 D | 341
Phenanthrene  [PAH | 27900 D | 1020 755| D 676] 169 1 337| 22100 D | 341
Pyrene PAH 20300, D 10201 1830] D 676 337 U 337 6870] D 34.1
Remaining Sites Verification Puckage for the 100-H-513, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites B-2
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Table B-2. 100-H-51:6 Confirmatory Sampling Results. (5 Pages)

- Sample Sample ) - . i Alumi Anti v
Site Code Number Date/Time Sample Area Northing | Easting - Q] POL] me/ke [Q] POL
100-H-51 6LICNVE 1 117152010 745|EB Tie To ICNVY | 213] | 446) 0S36'L 1 054
100-H-51:6HONVY | 117152010 8:30) r\RI;A 4 577385 sem| | asa n3e3B i o42| 2
IOG-HAI GPICNWO | 11/152010 8:30Duplicate of HONVO | 153064] 577385]  S510f  3.63] 0503 044 23 1073
11715720109 10JARE. ST7378] 7560 %f}:‘ 0641 U1 064
100 p 1171572010 9:30 AREA 5 L 408] 049U} 049
100-H-51.6, J\(*?\'Xl 11572010 12:40]AREA 4 3.46
[100-H-S16[TTONXS [ 11572010 12 40|AREA S : ¥
100-H-51.611 TW30 62072011 14 S283¢ 043 207 0
100-H-51- 611 TW31 6202011 152998 049)  2.34 0.82)
100-H-51 61J1JW32 62172011 BOSIARE S 152830 706] 404 11.8
100-H-51 6]J1IW33 6/212011 9:40§ARE: 152008 72 6321 | 12
i Sampl Sample o o Bavium Beryviiium Boren
g Number Date/ Time iG] Sy mgihg POL | mpkg | Q] POL | mgks | Q| POL
100-H-31 6LJIONVE 1 11/152010 745 2.35 04s] 004781 018] 1LHU 1P
100-H-516{1108NV0 T 117152010 8.30 153064] 577385 S2.9 0.35] 0215 0.14] 1368 141
TO0-H-SL6IONWO | 11/152010 8:301Duphicate of BCNVY | 153064]  $77385]  54.9 036] 02211 015F 1428 145
[100-H-51:6111( _jvll 572010 9:10{AREA 3 153064]  S77378] 866 053 :
100-H-51:6 .}_l _qp_wzv 11 11572010 930l AREA 5 153064 57739“ 232 1 04l
100-H-ST6JIICNXT 117152010 12:40]AKEA 4 153064]  577385] 523 288
100-H-51 6ITCNXS 117152010 12:40{AREA 4 153064]  S773RS| 3
100-H-51 5/ e 14:50[AREA 7 1528300 577386] X2 [ 037 ¢ 148
100-H-51:6 A0IAREA 8 13200R]  S773851 S 041 0 ! ; {1
100-H-516 62122011 B:0S|AREA 7 153830) 577386 363 s8] 235U 2381 235U 235
100-H-51-61J11W33 62172011 40]AREA 8 132008] &7738S) 413 6) 24U 24 24U 24
= 5 Sample Sample . VI e Cadmium Calcium Chiromium
e Lo \umhu Date/ Time il BShatibig] Wadiug mgkg [O|POL | mpikg [O] PQL | mp/kg O POL
100.H-31:6 | 117152010 745]EB Tie To JIONVD o170/U ) 018] 481 B 893] 01U | 018
100-H-51.61 1O 117152010 8.30 ARI.:L\ 4 ) 153064]  S77385| 0155 014] 5430 703 91 614
100-H-51:6 Jl(,\‘z\f(’ 117152010 8:30 Duplicate of JJCNVO | 153064]  S77385] 0091|B | 015] 35370 727 8353 .15
l()}l—}l—jl 6 Jl(“’\\\l 117152010 9:10 ARLAB b 1530064 ‘77378 | 0338181 021 3910 107 99 | 021
6l 1171572010 930] U vsaed] [ BB ore] setn] |17 714 | 016
wo-n-su) 117152010 12:40]: 133004 smss 2 TS zas0l | os77) 317 15
100-H-51 6, 11/15/2010 12:40JAREA 4 133064]  577385) | s o o
100-H-81:6{31JW30 | 6202011 14:50]AREA 7 1528301 577386 B 015] 5450 741 5.6l 015
100-H-S1 6P 1IW31 | 67202011 15-30]AREA 8 1520081 577385 B 0.16] 4970 818 105 0.16
100-H-51:6{J1JW32 6212011 BO5|AREA 7 1528301 577386 5B | 235] 31K 1180 77 238
100-H-31 6131 W33 672172011 9:40JAREA 8 152008] 377388 B 24] 55% 1200] 223 24
Sample Sample Cobalt Copper e
Site Cade Number | Dute/Time Sawple Area Nerthing | Easting i Chrominm
: mg/kg 1Q] PQL [ mp/kg | Q] POL | mp/ka Q] PO
100-H-51.6H1CNVS 1 1171572010 7451EB Tie ToJICNVY 179U 179 89 TPy
100-H-S1L6PJICNVE | 117152010 8.30)AREA 4 S3064]  S§77385] 533 1.41
100-H-S16PJICNWO | 11/15:2010 8:30[Duphcate of HONVO | 133064]  $77385] 522 1.45
T00-H-S16[1ICNW1 | 117152010 910JAREA3 153064 577378 571
100-H-51:6{JICNW2 | 11 152010 930]AREA 5 153064]  S773921  4.77
] 1 1111372010 12:40[AREA 4 153064] S77385F 113 4
I!C\'XS 17152010 1240 AREA 4 153064] 577385 AP 1
SPIRV30 63201’2011 l-l.>0 AREA? 152830] S77386f 5731 | 148
6|11IW31 62072011 15.30[AREA B 152008] 577385] 526| | 164
100-1-31 6 JIIW32 62172011 B-0S{AREA 7 152830] 5773851 268 235
100-H-531 6 UW33 | &/2172011 940JAREA 8 132098] 577388
100-H-51 :6 11IW34 6"’1/“01! £08 }‘\RI"A 7 152830] 377386
106-11-3 16111 7W33 2172011 9:40]AREA 8 1520408] 577385
Site Code ::::lt;"r Dill‘enf‘ll‘)i';e Sample Area Northing | Easting Lyon l_z':n:;h;t}h
100-H-SUSPIONYS | 1171572010 745]ER Tie To TICNVQ 313 5 294B 67
100-H-51:611 11/1572010 830[AREA 4 | 153064]  577385] 24500] 3700 | 829
100-H-SLOJICNWO | 1171572010 XO thphcam Qt J](’NVO 153064]  577385] 19000 3640 | 545
JOO-H-51 6] 117152010 #:10[AREA 3 133064 5773781 16600 3970 80.1
100-H-51:6 11152010 9:30]AREA § 153064 577392f 12500 3280 612
100-H-3161CNX1T [ 11152010 1240]AREAY 153064 577385453000 465 433
X5 lIIlS"Ol() 12 4() AREA 4 153064) 5773 e e
100-H-51 6{J1IW30 | 62072011 14.50[AREA 7 152830F 577386f 18900 3380 35.6]
[100-H-51 6[J1JW31 | 62022011 1530lAREA 8 | 152008] 577385] 17600 . 38800 | 613
100-H-51 61J1JW32 | 6212011 BOSIAREA 7 _152830] 577386}4 450(!00 : 2603 | 882
100.4-516111TW33 | 67212011 930JAREA 8 152008] 577385] 400000 S12IB | 900

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites
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Table B-2. 100-H-51:6 Confirmatory Sampling Results. (5 Pages)

N Sample Sample y § 5 — Manganese Mercury | Maobybdenum
Sie/gode Number Date/Vime Sample Aret Northing| Easting mykg Q| PO I marka POL  meag 0] POL
100-H-SLEPICNVS | 11/15/2010 745[EB Tic To JICNVO | 616 | 4.48] 0.025U ] 0.03] 19U L.79
100-H-SLOPICNVE | T1/152010 830IAREA4 | 153064] s773ss| 261 | 332 003l osB| 141
100-H-S Ll THEONW | 111572010 830 Duplicate of ILONVO | “1s0s4]  577385] 2411 | 363 0.03] 0.537B | 145
TO0-H-STGLNONWT 1 11152000 9 HLAREA 3 153064] S77378 Zﬁj 3.34 0031 03998 214
lu(l-ﬂ STETICNW2 | 11152010930 AREA § 1530641 577392 1771 | 4.08] 0012B | 0031 0618 | 163
100-H-51:6{1ICNNT [ 11152010 12.40] AREA 4 153064] 577385 738] 8.8} O l)Zl"[,T 0.0 181 | 11§
100-H-ST:6[JTONXS [11152010 1240JAREA 4 | 153064 577388 B [ e B
100-H-S1:60I1IW30 | 6202011 14 50fAREA 7 152830 577386 :35{ 37 00“6%(_ 003l 03B 148
HKEH-STGJHW3E | 62002011 153 30JAREN B 152998] 577385 278 4091 0.009B| 0,031 0296iB  1.64
1O0-H-31:6{11TW32 62172011 8:05]AREA 7 152830] S$77385| 1480 SR8 0.027U 1 03] 261 L?ﬁ.i
100-H-51:6[111W33 62172011 90 AREA 8 152098] 577388 1740 60F 0028 U 6o03] 435 0 24

i Sample Sample . ) . g Nickel Potassium Selenium
SHe ©6db Number | Date/l'ime Sma iy e Moreiing] Tastag m QIPFOLIm [Q]POL m olroL
TOO-H-S16[JICNVE | 1171572010 745]EB Tie To JICNVO ~ |3srul3s7) 482B| 357 0268]U 027
100-H-5L6JJICNV | 117152010 8:30JAREA 4 153064] 577385 136 282 779 2820 o211fU ] o2
100-H-51:6JICNWO | 117152010 8:30] Duplicate of JICNV9 ] 153064] 577385 106 2.91 754 201 o2i8jU 0 022
100-I-51:6JICNW1 | 1171572010 9:10[ AREA 3 153064f  577378] 979 427 1660 27 03U 032
N00-H-51-6JJICNW2 | 111152010 930[AREA 5 153064 577392] 875 327 996! 3271 0245{U 1 025
100-H-SL6[CONXT | TH1/2010 12:90[AREA 4 153064) 377385 277 231] 30U | 2310f 1 73 U | 173
100-H-516]1ONXS 117152010 1230JAREA 4 153064 577385 T E T ek
100-H-51.61J11W30 | 620/2011 14:30[AREA 7 15:830] 577386) 882 | 296 601 | 96| 0. v 02
100-H-S1.6{TIUW31_ | 62072011 15.30]AREA S 15098] 577385] 104 | 327 1060, | 327] 0245{U] 025
100-H-51:61115W32 | 621/2011 80S|AREA 7 | vsas30l syzsse] 472 | 47| amoeu|a7iof 33U 3s3
100-H-51-6]11 /W33 52172011 9 4JAREA § ' 1S29GR] 377385 248 T 392 B | 480 36iL 3.6

_— Sample Sample ; . L Silicon Silver Sodium
Site Code Number| Date/Time Sample Areu Northing| Eusting me/ke | Q| POL mg/kg_[ POL [ ma/ke QlPoL
100-H-3T6BICNVE | 117152010 745{EB Tie To JICNVS 134 1.79] 0179 U 0.18] 135{B | 4456
100-H-ST6JJICNVS | 114152010 8:30) AREA 4 153064 577385 339 1411 0. Mlilw - 0.14 168 I 333
TOO-H-STOPIICNWO | 117152010 8:30{Duplicate of JICNV9 153064) 577385 262! 143] 01450 | 015 176] | 363
100-H-ST:OIITCNW | 111152010 9: T0JAREA 3 153064 377378 494 2.14) 0214 021 2060 | 534
100-H-S1.6lTIONWZ | 117152010 9:30JAREA 5 153064] s77392] 387 1 1.63] 063U 016] 207] | 408
TUO-H-ST:6]HTONXT [TH1S72010 12:40 AREAL 153()64 ST7383 l9..() 115 Lisivl s 71 2 B | 288
100-H-5L6]TTONNS [ 11153/2010 1240 AREA 4 | 153064] 577385 ] SRR A
100-H-51:6]11IW30 | 62072011 14 50JAREA 7 —1s830] s77ase] m B e ; ~37]
100-H-S1:6[1TIW31 | 62072011 1530[AREA S T1sw98) s7ass] 276 | 164| wiedlU RS
100-H-51:6{717W32 &/21.2011 8.05JAREA 7 152830 577386 398 2351 235U U 588
100-H-51:6{11 JW33 62172011 D AUYAREA 8 1520988 ST7385 543 24 240 Ul 600

I Sumple Sample . ) g ol Vanaditm Zinc
Site-Code Joe. mbar}  Dista/Tiwe Sample Area  [Northing] Fasting [ T OTPOL. [marie [O[POL
LO0-H-516{JICNVE | 117152010 7:45]EB Tie To JICNV9 0365 B ] 2.23 1.29B| 893
T00-H-31 6[ITCNVO | 117152010 8:30[AREA 4 153064 5773851 434 1.76] 37.7 7.05
100-H-5T:6JTCNWO | 1171572010 8:30{Duplicate of JICNVD | 133u64] 577585 444 182] 338 7.27
100-H-51LOTCNW T 1115 2010 9:10JAREA 3 153064f  S77378] 377 | 267) 359 | 107
TO0-H-51L6PICNW2 | 1115 2010 9:30FAREA 5 153064) 577392 371 Tnal 265 8.17
100-H-531:6{J1CNX1 {11/15/2010 12:40]AREA 4 153064) 5773851 123 B 144 120 577
100-H-S1:6MTONXS | TI15/2010 12:40]AREA 4 153004f 577383 ! TR B
HIO-H-SL{JTIW30 | 620/2011 14:S0{AREA 7 152830 S77386] 491! 185 332 7.41
100-H-51:6§11JW31 620:2011 15:30]AREA 8 F32008F  S77385] 449 cadl 344 8.18
100-H-S1:Gi1IW32 | /2172011 8:05[AREA 7 152830f 577386 778 B | 294 1”1i 118
100-H-51:64111W33 2172011 9:40JAREA 8 152998} 5773851 1148 30 119 B 120

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites B-4
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Table B-2. 100-H-51:6 Confirmatory Sampling Results. (5 Pages)

: Sample Sample . i " Americium-241 Bismuth-214
Site Code | 1y ober | Data/Tima Sample Area | Northing | Easting = 0T 01 1o Ci O] MDA
100-H-51:6 PJICNV9 11/15/2010 8:30JAREA 4 153064 577385] 02750 0275
100-H-51:6 JICNWO 11/15/2010 8:30|Duplicate of JICNVG 153064] 577385 0184 G| oisaf
100-H-51:6 [JICNW1 | 11/1572010 9:10JAREA 3 153064]  577378] 075U 0175]
100-1-51:6 Jl("\'“2 1171572010 9:30{AREA 5 153064  577392] 0382U
100-H-51:6 [IICNX1 | 11/15/2010 12:40JAREA 4 “ | 1s3064] s7738s] oowiu |
100-H-51:6 [J1IW30 | 62072011 14:50{AREA T 152830] 577386 0128V
100-H-51:6 [J1IW3) 6/20/2011 15:30] AREA § 152998] 577385] 0.296.U et
100-H-51:6 |J1IW32 62172011 B:05]AREA 7 152830] $77386] 0056 01| 0.0586] 0.082 0.027
100-H-51:6 J1IW33 /2172011 9:40JAREA § 152998] 577383] 0018U | 0O018] 01311 | 0028
o Sample Sample . 3 Cesium-137 Cobalt-60
Site Cade | yumber | Date/Time Sample Area | Northing | Fasting [~ To TR DA [pCug[Q[MDA
100-H-51:6 [JICNVY 1171572010 8:30JAREA 4 153064f 5773831 0061 L | 00611 0.072{U | 0072
100-H-51:6 {JICNWO 1171572010 8:30]Duplicate of JICNVD 153064] 577385] 0.039 U | 0.039 0.039|U | 0039
100-H-31:6 PJICNWI 111522010 9:10{AREA 3 153064] S$77378] 0077 U | 00771 0.079]U 1 079,
100-H-31.6 JICNW2 13171572010 9: 30§ AREA § 153064] 577392] 0088 U1 0088] 0.076{U [ 0.076
T00-H-316 [JICNX1_| 11/15/2010 1230JAREA 4 T 153064] 577385] 0.025 U | 0.025] 0,023]U_ 003
100-H-31.6 [111W30 _ _M(L_A)_QOH 14.50]AREA 7 152830 577386 0052 U | 0.052] 0,045 U 0.045
100-H-51:6 [J1JW31 5/20/2011 15:30]AREA 3 152998] 5773831 0079 U | 0079 0.079 U 0.079
100-H-31:6 J1JW32 6/2172011 8:05]AREA 7 152830 577386 ©.012.U71 0.012] 0.013{U | O_OH
100-H-51:6 |J1IW33 612172011 9:40| AREA 8 152098] 577385] 0012 U] 0012] 001510 001s
" Sample Sample ; - . . Faropium-152 Europium-134
Sie Code | vmber | DatarTime Sample Area | Northing| Easting =0 "romS i 10 Coe [0 MDA
100-H-31:6 PJICNV9 1171572010 §:30JAREA 4 ) 153064 3773851 0139 U | 0.1591 0.186]U | D186
100-H-51:6 [JICNWO | 11152010 8:30]Duplicate of JICNVS | 15306a| 577385] 6.114C | 0.114f 0.138[U [ 0.138
100-H-51:6 PICNW1 | 117152010 9.10]AREA 3 1 1s3064] 577378] 0202 G| 0202] 0.206{U | 0206
100-H-51:6 [IICNW2 | 11/15/2010 9:30JAREA § 153064 $77392] 0225 U 0225]0316[U | 031]
100-H-51:6 JICNX1 [ 11/15/2010 12:40]AREA 4 _ 153064]  577383| 0.0631U | 0.063] 0.069[U | 0069
100-H-516 JJ11W30 672072011 14:50| AREA 7 152830 UsTss] oa19iv| 0.119] 01490 0.149
EOO-H-*] 6 1J1IW31 612072011 15:30]AREA 8 520081 57738s] 01720 0.172] 0.246]U | 0246
6 1w32 | 672172011 8:05|AREA 7 1 1<2830 577386 004 U| 004 0.034[U] 0034
J1IW33 672172011 9: 40| AREA 8 152098]  577385] 0.045U 1 0045] 004]U 004
Sample Sample . Furopium-133 Lead-212
Stte Code | poismbar | DateTimes Sample Area | Northing | Easting [— 0 "To TN 3 [ pCiig] QMDA
100-H-51:6 [JICNVY 13152010 8:30) AREA 4 153064f 577385] 0141:U ) O 41
100-H-51:6 JICNWU 117152010 8:30 Duplicate of JICNVY 153064 S77385 013U 013
100-H-51:6 [JICNWI1 117152010 9:10JAREA 3 153064} 577378 Q15U 0.15
100-H-516 [JICNW2 | 11/15/2010 9:30JAREA 3 | 1s3064] s77ae2| 026U| 026
IOO-H 516 JICNX1 | 11/15/201012: 40| AREA 4 | 153064] 577383 007U 0.07
100-H-51:6 [11JW30 | 67202011 14:50]AREA 7 1s2830f  577386] 01230 | 0123
100-H-51:6 |J1JW31 G6/20/2011 15 300AREA 8 152998 577385 017 ¢ 0.17 7
100-H-51:6 |J1TW32 6/21/2011 8:05]AREA T 152830 577386 0.046 U | 0.046] 0.023 0.021
100-H-51.6 |J17W33 6/2172011 9:40§ AREA 8 152008} 5773851 0.034U | 0.034] 0.067 0.023
. Sample Sample ; . 3 . Potassium-40 Rudium-226
Site Code | smber |  Dato/Tine Sample Area | Northing| Easting = o T oma [pCiig | QMDA
100-H-51:6 {JICNVO 11152010 §:30JAREA 4 1530641 577385 119 0.785] 0429 1 0.134
100-H-51:6 [JICNWO | 11/15/2010 8:30|Duplicute of JICNVS 153064] 577385 10.8 0.426] 0.421 J_() 088
100-H-51:6 [IICNW1 | 11/15/2010 9:10[AREA 3 153064 577378] 123 | 0675]0567 | 0.134
100-H-51:6 PICNW2 | 11/15/2010 9:30]AREA 3 1533064] 577392 11.1 0.736§ 0.455 } 0.169
100-H-51.6 JICNX1 | 11/15/2010 12:30]AREA 4 153064] 5773851 0.388 02491 0.147] | 0049
100-H-51.6 {J1JW30 6/20/2011 14:50JAREA 7 152830F 577386 9.84 0.294] 0.348] | 0.088
100-H-51:6 [JIJW31 | 62072011 15:30JAREAS 152098 577385 121 | 0.584| 0472 | 014]
100-H-51:6 |1IIw32 6 2172011 8:05JAREA 7 152830] 577386 02550 0255 008 0.026
100-H-51:6 |J1TW33 62172011 9:40] AREA 8 152998] 5773831 0.708 0.166] 0127 0.027
Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites B-5
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. Sample Sample y . . . Radium-228 Thorium-228
Site Code Number Datellisse Sample Area Northing| Easting oCi/z 10] MDA [pCiz| QMDA
100-H-51:6 [JICNV9 | 11/152010 8 30J]AREA 4 153064] 577385] 0623 | 0262] 0.518] | 0.107]
100-H-51:6 |[JICNWO 11/15/2010 8:30|Duplicate of JICNV9 153064 577385] 0.632 0.169] 0.621 0.09
100-H-51:6 [JICNW1 | 11/15/2010 9:10|AREA 3 153064 577378] 0.908 0284 0.822] | 0.09
100-H-51:6 |JICNW2 11/15/2010 9:30JAREA 5 153064] 577392 0.913 03471 0.677 0.11
100-H-51:6 [JICNX1 |1 1/15/2010 12:40|AREA 4 153064] 577385] O.111|U 0.111] 0.044|U | 0.044
100-H-51.6 [J1JW30 | 6/20/2011 14:50{AREA 7 152830] 577386 047 0.182] 0.429 0.06
100-H-51:6 |J1JW31 6/20/2011 15:30] AREA 8 152998 577385| 0.704 0.32} 0.575| | 0.093
100-H-51:6 |J1JW32 6/21/2011 8:05| AREA 7 1528301 577386] 0.069|U | 0.069] 0.023 : 0.02
100-H-51:6 |J1TW33 6/21/2011 9:40] AREA 8 152998] 577385] 0.088 0.05] 0.064| | 0.022
i Sample Sample . . Thorium-232 Uranium-235
Site Code Number Date/Time Sample Area Northing| Easting o>Ci/g JO] MDA [pCiie| Q[ MDA
100-H-51:6 |JICNV9 11/15/2010 8:30JAREA 4 153064 577385 0.623 0262 0.304{U | 0.304
100-H-51:6 |[JICNWO 11/15/2010 8:30]Duplicate of JICNV9 153064] 577385 0.632 0.169f 0.231|1U | 0.231
100-H-51:6 |JICNW1 11/15/2010 9:10]AREA 3 153064 577378] 0.908 0.284] 0.385|U | 0.385
100-H-51:6 [TICNW2 | 11/15/2010 9:30]AREA 5 153064]  57739%2] 0913 0.347] 0.461[U | 0.461]
100-H-51:6 [JICNX1 | 11/15/2010 12:40{AREA 4 153064| 577385] o111|u| o1n| o13lul 013
[100-H-51:6 [717W30 | 6/20/2011 14:50}AREA 7 152830] 577386] 0.47] | 0182]0.241]U | 0.241
100-H-51:6 }|J1TW31 6/20/2011 15:30] AREA 8 152998] 577385] 0.704 0.32] 0.332|U | 0.332
100-H-51.6 [T17W32 6/2172011 8:05|AREA 7 152830 577386] 0.069|U | 0.069] 0.119[U [ 0.119)
100-H-51:6 | J1TW33 6/21/2011 9:40] AREA 8 152998 577385] 0.088 0.05] 0.093|U | 0.093
. Sample Sample : . Uranium-238§ Gross alpha
Site Code | o mber |  Date/Time Sample Area | Northing| Easting == =TT 1 10 Ciel O] MDA
100-H-51:6 |[JICNVS | 11/15/2010 8:30JAREA 4 153064] 577385 644U | 6.44] 7.89 "__3.88
100-H-51:6 |[JICNWO 11/15/2010 8:30|Duplicate of JICNV9 153064] 577385 5.24|U 524] 106] | 344
100-H-51:6 [JICNW1 | 11/15/20109:10|AREA3 153064] 577378]  938|U| 938| s513] | 298
100-H-51:6 |[JICNW2 11/15/2010 9:30JAREA 5 153064 577392 10.9|U 109 491 | 33
100-H-51:6 |JICNX1 11/15/2010 12: 40| AREA 4 153064 577385 3.07|1U 3.07] 102 } 5.05
100-H-51:6 |J1TW30 6/20/2011 14:50JAREA 7 152830 577386 5.67|U 567 771 2.97
100-H-51:6 |J1JW31 6/20/2011 15:30] AREA 8 152998 577385 978 |U 9.78 69 | 3.07
100-H-51:6 [J1TW32 6/21/2011 8.05|AREA 7 | 152830 577386 217]U|  217] 27U 531
100-H-51:6 [J1TW33 6/21/2011 9: 40 AREA 8 152998] 577385 1.48|U 1.48{ 8283 7.27
Site Code ;Z':;E:; Difelﬁll‘)il;e Sample Area Northing| Easting oC Z msébe;';]) Y
100-H-51:6 |JICNV9 11/15/2010 8:30| AREA 4 153064 577385 183 4.95
100-H-51:6 |JJICNWO 11/15/2010 8:30|Duplicate of JICNV9 153064] 577385 16 4 782
100-H-51:6 |[JICNW1 11/15/2010 9:10]AREA 3 | 153064| 577378 18.6 5.24
100-H-51:6 [TICNW2 | 11/15/2010 9:30| AREA 5 153064] 577392] 164 5.55
100-H-51:6 [JICNX1 | 11/15/2010 12:40|AREA 4 | 153064] 577385 792 5.4
100-H-51:6 [J1TW30 6/20/2011 14:50]JAREA 7 152830] 577386 14.6 5.12]
100-H-51:6 [J1JW31 6/20/2011 15:30]AREA 8 152998] 577385 16.2 5.1
100-H-51:6 |J1JW32 /2172011 8:05]AREA 7 152830] 577386 -0.410 5.47
100-H-51:6 |J1TW33 6/21/2011 9:40JAREA 8 152998] 577385 6.28 515
Remaining Sites Verification Package for the 100-H-51.3, 184-H Brine Discharge Line and
100-H-51.6, Carbon Steel Pipe Subsites B-6
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Table B-2. 100-H-51:6 Confirmatory Sampling Results. (5 Pages)

T . P
TPH - Dieset | LLHL - motor oil} o, ¥ Sofids

Sample Sample (high boiling)

Site Code . £ Sample Area Northing | Eusting
Number | Date/Time wwke| 0| PoL |ugke| 0l PoL | % || roL
100-H-51-JICNVE | 117152010 T45[EB Tie ToJICNVS |} it SR EE [ S
100-H-51:JICNVS [ 117152010 8 30|AREA 4 ] is3064] s77385] 3300°U | 3300{239000 | 9910 985 0.1
H0H-SEATICNWO | 1171522010 8:30{Duplicate of JICNVOL 1530641  S773851 3340:U | 3340) 36800 10000] 983 0.1
100-H-31IICNWT | 1171522010 9 10JAREA 3 153G64] 3773781 3570/U | 3570f 20000 10700 91 8 0.1
J1O0-H-STAIICNW2] 111520109 30JAREA § 133064 577392} 28200 36508 62000, 11000] 875 01
1o0H-31-NICNXD 1171572010 12 IDJAREA 4 153064] 3773851 62901U | 6290 94003 {18900
4 1171572010 12 JOJARE (R AT R T T B O P B e
| 6/207201) H 50, A 152830] 577386 ] 938 01
6!‘2():.,()11 15:30 A 1329981 577388 (3 B v 0l
( ¢ 1 621 "011 805 AREA 7 1828301 S77386 - el Al
100-H-31:¢ 111\&33 6212011 @ 40{AREA B 1329981 577385
) Sample Number JCNVE JICNYY JICNWO JICNW NCNW2
i 100-11.51:6 106-H-51:6 Duplicate of 106-H-51:6 100-TL.31:6
e Class i !{1"/10 07:43 AM 118716 08:30 AN [ 1115710 08:30 AM | 1110 69: 10 AM | 1171510 19:30 AM
e ) 7/ Qi POl | g 0O POL [upke [O 1 POL [ueg T Q[ POL
Acenaphthene PAH 43| 124 463D 132 24.9 3587 147 3.8
Acenaphthylene FAH BN 134 188iD 132 3STU g5 3RLU 38
Anthracene PAH 33.31D 134 29D 132] As1u 3357 35 38
Benm(apmhmc.em PAH 3841D 134 334D 132] 09280 37 38U RE
Benzo(a)pyrene  |[PAH CSoRlD T 134l es4D 32] IS T3S 3sU R
Benzotb)fuoranthene  [PAH 17D 134 soolp 132 3s7U 3571 38U 35|
Benzoighipervlene [PAH 46D 134] 3D 133 ST 357 2861 3%
Benzofk fluoranthene KPAH 285310 134 287D 132 357U 357 38U 38
Chrysene A T CYRIER ) 3 BNEF R I XY IE DY
Iiberizi ahlanthracene JPAH 1341UD 134 391D 132 st 357 3481 38
Fhuorarthene IPAH Ji] 134 126010 132 604 357 1% 38
Fluorene IPAH Do 134] 223D | 132 2430 1 357 So6 1 3R
Indeno{ 1.2 3-cdpyrene  [PAH : 134 861D 132 154 387 133 38
Naphihalene PAH 13.4) 132000 132 357 357 L 3%
Phemanthrene FAH 13 4 540D 502 3.37 987 3R
Pyrene PAH T 134 1613 | 357 181 38
Aroclor-1016 PCB e L Er R PR :
Arclor122) BB
Aroclac-1232 PCB
Arocke-1242 B {
Aroclor-1248 PCB
Areclor-1254 PCH
Asocior- 1260 [ec 5|
Sample Number JICRKL JIIW30 JLAV31 J1IW32 J1LIW33
Location 100-H-58:6 100-1.81:6 100-H.-81:6 106-H-51:6 100-H-51:6
C . . 11115110 12:40 PN | 06720711 02:530 PM | 8620011 43:30 PM | 06/21711 08:05 AM | 06/21/11 09:40 AM
Constituent Class
ugke T Q1 POL | ug/ke PQL | ughke [ Q1 POL | ugik PQL
Acenaphthene 2240110 I 20818 328 KOS 164 4.58 3.29
Acenaphthylene 251D 7| 199 3R D 164 320U 3.29)
138[L 338] 859D 16.4
; $73 338 983D 16,4
Benzotaipyrene 145 333] 1as0iD 6.4
Henzath{luoranthene 136 33%] 1280D 16.4
Benzoighiperviene 107 338 1070D 16.4
Benzo{K)luoranthene 6.99 338 495D 16.4
Chrysene ol 338] 719D 164
lemz:[e hlanthracene. 2.211) 338 10D 1 164
Flaoranthene ;
Floorene
Inden(1,2 3-edjprrene
Naphthalene
Phenanthrene
P‘Tmc V - S
Afoclw-l()lé o
Aroclor-1221
Areclor-1232
Aroclor-1242
Aroclor-1248
Arcclor-1254
Arcclor-1260

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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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-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations,
0100H-CA-V0206, Rev. 1, Washington Closure Hanford, Richland, Washington.

100-H-51:3 and 100-H-51:6 Subsites Direct Contact Hazard Quotient and Carcinogenic Risk
Calculations, 0100H-CA-V0207, Rev. 1, Washington Closure Hanford,
Richland, Washington.

100-H-51:3 and 100-H-51:6 Subsites Hazard Quotient and Carcinogenic Risk Calculations for
Protection of Groundwater, 0100H-CA-V0208, 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.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-1
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0206

Subject: 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL 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 Calcutation [ Preliminary [} Superseded [] Voided [}

‘ ;'!l : ‘ l‘gu“a rﬂ 7 ‘::‘4;::‘;’-( f ",. ﬁ‘ﬂ:ej : 'i- T

(-Jové.r. = 1

0 SATnftSf:g R.J. Nielson || B.Berezovskiy| J.D.Skoglie | S.G.Wikinson | 10-30-14
Total = 18
Cover =1

1 i’:r:fsfzg e ’\? J./Nie\szj,‘ I. B. Berezovski NA G wikingln | 2/23/S
Total = 18 & q"\)\ %(‘Qm& A e
0

SUMMARY OF REVISION

1 Changes were made to sheets 4 and 8 of the calculation sheets to remove antimony as the results were
all undetected, and changes were made to sheet 1 of the attachment to gray out the antimony result that
was not used in the calculation and to remove the gray shading from the result that is used.

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

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-3
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Washington Closure Hanford CALCULATION SHEET
% Y
. 34
Originator R. J. Nielson ‘54’\1 Date  02/03/15 Calc. No. 0100H-CA-V0206 Rev. No. 1
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskiz( i i) Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations Sheet No. 1of 11
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site.
Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for
nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.

©CoO~NOO A WN

Table of Contents:

101Sheets 1 to 5 - Calculation Sheet Summary

11 1Sheets 6 to 8 - Statistical/Maximum Sheets Verification Data Results

12 |Sheets 9 to 10 - Ecology Software (MTCAStat) Resuits

13 [Sheet 11 - Calculation Sheet Duplicate Analysis

141 Attachment 1 - 100-H-51:3 and 100-H-51:6 subsites Verification Sampling Resuits (6 pages)

16 |Given/References:

1711) 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. Department of
191 Energy, Richland Operations Office, Richland, Washington.

20 3) DOE-RL, 2008b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, Rev.
211, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

2214) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology,
23 | Olympia, Washington.

245 Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
25| Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology,
Olympia, Washington.

2716) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,

28 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

29 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim Final,
30 1EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.

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

Solution:

34| calcutation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL
35 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-740(7)(e)
3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and carcinogenic risk
calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVP).

Calculation Description:

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

100-H-51:3 and 100-H-51:5 subsites. The data were entered into an EXCEL 2010 spreadsheet and calculations performed by
using the built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in
accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in
evaluation of data quality within the RSVP for this site.

Methodology:

The 100-H-51:3 and 100-H-51:6 subsites underwent statistical sampling that consists of one decision unit within the excavation
for verification sampling (EXC). One focused sample was also included. Analytical results for all sampling locations are
summarized in the tables provided on sheet 4. Further information of the sample data quality is presented in the data quality
assessment section of the associated RSVP.

The detections of polycyclic aromatic hydrocarbons (PAHs) in 100-H-51:3 and 100-H-51:6 verification data were determined to
be the result of cross-contamination from pipe mastic/coating and not from the waste site processes. Therefare, the PAH
results are excluded from the calculation. The results are presented in the attachment for information only.

Elevated antimony detected in samples J1TX49 and J1TX57 is the result of heterogeneity in the sample matrix. Both samples
were reanalyzed and antimony was undetected. The reanalysis data are presented in the attachment as J1TX49-A and
J1TX57-A and are for information only.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-4
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Washington Closure Hantford CALCULATION SHEET
'y
Originator R. J. Nielson Vw Date 02/03/15 Calc. No. 0100H-CA-V0206, Rev. No. 1
Project 100-H Area Closure Operations Job No. 14655 Checked . B. Berezovskii! ﬂ) Date  02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations Sheet No. _ 20of 11

Summary (continued)

Methodology, continued:

For nonradioactive analytes with <50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
determined by direct inspection of the sample resuits (Attachment 1), the maximum detected value for the data set is used
instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no

10 |reported detections. Calculated cleanup levels are not available in Ecology (2011) under WAC 173-340-740(3) for calcium,

" magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends
that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium,
silicon, and sodium are not considered site COCs/COPCs and are also not included in these calculations.

O O~N® O~ WK =

All nonradionuclide data reported as being undetected are set to %2 the detection limit value for calculation of the statistics J
(Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in th
data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
before being inciuded in the data set, after adjustments for censored data as described above.

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

30 [uncensored.

ap | 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 fimit 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.

37 | The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and
ag |are greater than 5 times the target detection limit (TDL). The TDLs are pre-determined values for analytical methods and

ag [constituents with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs for

40 |identified methods based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the methods
41 |based analytes. TDLs not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of
42 |the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further

43 |evaluation of the RPD value was not performed. The RPD caiculations use the following formuta:

45 RPD =[ |M-S}/((M+S)72)]*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 data
5o [compare favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To
51 [assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was
52 |quantified at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the

53 |difference between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding
54 |the usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of
55 |the applicable RSVP.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-5
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Washinqton Closure Hanford CALCULATION SHEET
Originator R. J. Nielson QJ‘\) Date_ 02/03/15 _  Calc. No. 0100H-CA-V0206 Rev.No. 1

Project 100-H Area Closure Operations JobNo. 14655 Checked 1. B. Berezovskii! @ Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations Sheet No. 3 of 11

1 Summary (continued)

2

3 QUALIFIER LIST

4 B = estimated resuit. Result is less than the RL but greater than the MDL

§ C =the analyte was detected in both the sample and the associated QC blank, and the sample concentration was < 5X the blank

6 J = estimate

7 M =sample duplicate precision not met

8 N = recovery is outside the contro! limits

9 U= undetected

10 X (metals) = serial dilution in the analytical batch indicates that physical and chemical interferences are present
11 X (organics) = >40% difference between the primary and confirmation detector resuits. The lower of the two results is reported
12 ACRONYM_ LIST

13 -- = not applicable

14 DE = direct exposure

15 EXC = excavation

16 GW = groundwater

17 MTCA = Model Toxics Control Act

18 PQL = practical quantitation limit

19 Q = qualitier

20 QA/QC = quality assurance/quality control

21 RAG = remedial action goal

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

24 RPD = relative percent difference

25 RSVP = remaining sites verification package

26 SAP = sampling and analysis plan

27 TDL = target detection fimit

28 UCL = upper confidence limit

29 WAC = Washington Administrative Code

30

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-6
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

Washington Closure Hanford

Originator R. J. Nielson

e

Project 100-H Area Closure Operations

Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 85% UCL Calculations

CALCULATION SHEET

Date 02/03/15
Job No. 14655

0100H-CA-v0205mO Rev. No.

|. B. Berezovskiy

Sheet No.

Results:
The results presented in the tables that follow include the summary of the results of the 95% UCL calculations and/or maximum for the
excavation decision unit (EXC), 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.
Results Summary ®
EXC | Focused
Analyte 95% UCL | Maximum Maximum Resuit Units
Result Result

Arsenic 9.3 - 4.3 mg/kg
Barium 21 - 109 mgkg
Beryllium 0.35 - 0.28 mag/kg
Boron 47.3 - 9.3 ma/kg
Cadmium - 0.055 - ma/kg
Chromium 27.8 - 11.4 ma/kg *
Cobalt 8.3 - 7.2 mg/kg
Copper 62.5 - 14.4 mg/kg
Lead 10.9 - 7.6 mg/kg
Manganese 450 - 321 mg/kg
Mercury 0.018 - 0.0099 mg/kg
Molybdenum 3.5 -~ - mag/kg
Nickel 39.0 -~ 15.0 mg/kg
Selenium - 0.81 - mg/kg
Siilver - 0.22 - mg/kg
Vanadium 415 - 43.0 mglkg
Zinc 41.9 - 411 mg/kg

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

WAC 173-340 3-Part Test for
most stringent RAG:

95% UCL or maximum> Cleanup
Limit?

> 10% above Cleanup Limit?
Any sample > 2x Cleanup Limit?

EXC
YES YES
YES NO
YES YES

2 The 95% UCL result or maximum value, depending on data censorship, as described

in the methodology section.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

Washington Closyre Hanford

CALCULATION SHEET
Orlgii R. J. Nielson QN\/ Date _ 02/03/15 Cale. No. 0100H-CA-V0206
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskiy, ( 29.0
L Caleidatio A\

Subject 100-H-61:3 and 100-H-61:6 Subsites Cleanup Verification 95% UCL Calculations

1 |Results:

2 |The results presented in the tables that follow include the summary of the results of the 95% UCL
3 |calculations and/or maximum for the excavation decision unit (EXC), the WAC 173-340-740(7){e) 3-part
g test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site.
6

7

8 Rolative Percent Difference Resufls and

9 QA/QC Analysis®

10 Duplicate Analysis

1 Analyte FS1

12 |Aluminum 4.7%

13 |Barium 1.8%

14 [Calcium 3.7%

15 |Chromium 6.3%

16 |Copper 4.3%

17 |iron 2.7%

18 [Magnesium 2.2%

19 |Silicon 13.7%

20 [Sodium 17.6%

21 [Vanadium 2.8%

22 |Zinc 0.7%

23 *RPD fisted where resuft produced, based on criteria. If RPD
24 not required, no value is listed. The significance of the reported
25 RAPD values, including values greater than 30%, is addressed in
26 the data quality assessment section of the RSVP.

27

28

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites

Rev. No.
Date
Sheet No.

Rev. 0

02/03/115
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098 Rev. 0

CALCULATION SHEET

Washington Closure Hanford QW
Originator R. J. Nielson Date 02/03/15 Calc. No. 0100H-CA-V0206 Rev. No. 1
Project 100-H Area Closure Operations Job No. 14855 Checked i. B. Berezovskii HQ) Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations SheetNo. 6 of 11
100-H-51:3 and 100-H-51:6 Subsites Statistical Calculations
Veritication Data - Decision Unit - EXC
1 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese
2 Area Number Date mg/kg Q PQL mg'kg Q PQL mg/kg Q PQL myg/kg Q paL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mo/kg Q PQL mg/kg Q PaL
3 EXC-1 J1TX47 8/4/14 4.4 0.62 69.4 X 0.071 0.18 B 0.031 21 0.92 8.4 0.054 7.0 X 0.094 125 X 0.20 5.6 0.25 287 X 0.094
4 EXC-2 J1TX48 8/4/14 10.8 0.57 94.6 X 0.066 0.28 0.028 4.0 0.84 11.6 0.050 7.3 X 0.086 13.4 X 0.19 7.7 0.23 329 X 0.086
5 EXC-3 J1TX49 8/4/14 14.6 0.63 525 X 0.073 0.54 0.032 47.2 0.94 26.0 0.056 10.7 X 0.096 94.3 X 0.21 21.1 0.26 489 X 0.096
6 EXC-4 J1TX50 8/4/14 3.6 0.59 93.8 X 0.068 0.25 0.030 5.0 0.88 1.1 0.052 6.9 X 0.090 13.8 X 0.19 5.3 0.24 308 X 0.090
7 EXC-5 J1TX51 8/4/14 24 0.60 437 X 0.069 0.097 B 0.030 0.89 U 0.89 9.5 0.052 5.3 X 0.090 11.8 X 0.20 2.8 0.24 240 X 0.090
8 EXC-6 J1TX52 8/4/14 4.2 0.61 90.2 X 0.071 0.19 0.031 5.2 0.91 14.1 0.054 6.8 X 0.093 257 X 0.20 4.4 0.25 304 X 0.093
<] EXC-7 J1TX53 8/4/14 3.7 0.66 60.5 X 0.076 0.13 B 0.033 1.3 B 0.98 9.6 0.058 6.3 X 0.10 13.6 X 0.22 9.3 0.27 243 X 0.10
10 EXC-8 J1TX54 8/4/14 5.3 0.64 104 X 0.074 0.29 0.032 9.5 0.95 18.2 0.056 6.6 X 0.097 15.6 X 0.21 7.7 0.26 288 X 0.097
11 EXC-9 J1TX55 8/4/14 4.2 0.56 93.9 X 0.064 0.22 0.028 4.8 0.83 13.2 0.049 6.3 X 0.084 16.4 X 0.18 11.1 0.23 261 X 0.084
12 EXC-10 J1TX56 8/4/14 5.3 0.58 343 X 0.067 0.49 0.029 40.2 0.86 13.9 0.051 8.3 X 0.088 23.0 X 0.19 6.5 0.24 449 X 0.088
13 EXC-11 J1TX57 8/4/14 19.6 0.56 123 X 0.064 0.13 B 0.028 8.3 0.83 77.8 0.049 11.5 X 0.084 190 X 0.18 238 0.23 890 X 0.084
14 EXC-12 J1TX58 8/4/14 2.9 0.66 81.9 X 0.075 0.18 B 0.033 2.8 0.97 10.2 0.058 6.2 X 0.099 16.3 X 0.22 4.2 0.27 262 X 0.099
15 Statistical Computation Input Data
16 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese
17 Area Number Date mg/kg mg/kg mg/kg mg/kg mg/kg mag/kg mg/kg mg/k mglkg
18 EXC-1 J1TX47 8/4/14 44 69.4 0.18 2.1 8.4 7.0 125 56 287
19 EXC-2 J1TX48 8/4/14 10.8 94.6 0.28 4.0 11.6 7.3 13.4 7.7 329
20 EXC-3 J1TX49 8/4/14 14.6 525 0.54 47.2 26.0 10.7 94.3 211 489
21 EXC-4 J1TX50 8/4/14 3.6 93.8 0.25 5.0 11.1 6.9 13.8 5.3 308
22 EXC-5 J1TX51 8/4/14 24 43.7 0.097 0.45 9.5 5.3 11.8 238 240
23 EXC-6 J1TX52 8/4/14 42 90.2 0.19 5.2 141 6.8 25.7 4.4 304
24 EXC-7 J1TX53 8/4/14 3.7 60.5 0.13 1.3 9.6 6.3 13.6 9.3 243
25 EXC-8 J1TX54 8/4/14 5.3 104 0.29 9.5 18.2 6.6 15.6 7.7 288
26 EXC-9 J1TX55 8/4/14 4.2 93.9 0.22 4.3 13.2 6.3 16.4 1.1 261
27 EXC-10 J1TX56 8/4/14 5.3 343 0.49 40.2 13.9 8.3 23.0 6.5 449
28 EXC-11 J1TX57 8/4/14 19.6 123 0.13 8.3 77.8 11.5 190 2.8 890
29 EXC-12 J1TX58 8/4/14 29 81.9 0.18 2.8 10.2 6.2 16.3 4.2 262
30 Statistical Computations
31 Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese
Llarge datal se:j (nz 103. Llarge dataI setd(n 2 10?, Large data set (n 2 10), use | Large data set (n z 10), use L]arge :jr:taal :ztd (nz 10?. Llarge dataI setd (: 2 10?, Llarge data: setd (nz 102. Large data set (n 2 10), use Llarge dataI setd (n2 1:I).
32 95% UCL based on lognormal and norma lognormal and norma MTCAStat lognormal MTCAStat lognormal fognorr nd norma lognormal and norma lognormal and norma MTCAStat lognormal . Jognormat and norm
distribution rejected, use distribution rejected, use distributi R, distribution rejected, use distribution rejected, use distribution rejected, use NI distribution rejected, use
o o istribution. distribution. N S o distribution. o
z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic.
33 N 12 12 12 12 12 12 12 12 12
34 % < Detection limit 0% 0% 0% 8% 0% 0% 0% 0% 0%
35 Mean 6.8 144 0.25 10.9 18.6 74 37.2 74 363
36 Standard deviation 5.4 143 0.14 15.6 19.2 1.9 53.3 50 183
37 95% UCL on mean 9.3 211 0.35 47.3 27.8 8.3 62.5 10.9 450
38 Maximum value| 19.6 525 0.54 | 47.2 77.8 11.5 190 211 890
Most Stringent Cleanup Limit for nonradionuclide and . ; " . N
39 9 P m(xc gtlykpe 20 DEGW&PVEr | 200  GWProtection | 151 GV & Piver 320  GWProtection | 185 Gyvihwer 157  GWProtecton | 220  RiverProtection | 102 oo el 512 G & Biver
m
40 WAC 173-340 3-PART TEST
41 95% UCL > Cleanup Limit? NO YES NA NO YES NA YES YES NO
42 > 10% above Cleanup Limit? NO YES NA NO YES NA YES YES NO
43 Any sample > 2X Cleanup Limit? NO YES NA NO YES NA YES YES NO
A detailed assessment will be Because all values are below | The data set meets the 3- A detailed assessment will be Because all values are below A detailed assessment will be |A detailed assessment will be The data set meets the 3-
The data set meets the 3-parnt performed. The data set K d (1.51 mg/kg) the ant test criteria when performed. The data set background (15.7 mg/kg) the performed. The data set performed. The data set 1 test criteria wh
44 WAC 173-340 Compiiance? test criteria when compared to | meets the 3-part test criteria background (1. 9 p meets the 3-part test criteria g - 9t meets the 3-part test criteria | meets the 3-part test criteria part test criteria when
: . WAC 173-340 3-part test is not compared to the most " WAC 173-340 3-part test is N ) compared to the most
the most stringent RAG. when compared to the direct required stringent RAG when compared to the direct not required when compared to the direct | when compared to the direct i t RAG
exposure RAG. q ’ : exposure RAG. i exposure RAG. exposure RAG. stnngen .

45 Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites C-9
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Washington Closure Hanford

Originator R. J. Nielson Q/V\)

Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

Project 100-H Area Closure Operations

Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations

CALCULATION SHEET

Date 02/03/15
Job No. 14655

100-H-51:3 and 100-H-51:6 Subsites Statistical Calculations
Verification Data - Decision Unit - EXC

Sample Sample Sample Mercury Molybdenum Nickel Vanadium Zinc
Area Number Date makg Q PQL mg/kg Q PQL mg/kg Q PQL m Q PaL mg/kg Q PQL
EXC-1 J1TX47 8/4/14 0.0057 U 0.0057 0.48 B 0.24 8.8 X 0.12 42.2 X 0.088 38.1 X 0.37
EXC-2 J1TX48 8/4/14 0.0057 B 0.0051 0.41 B 0.22 11.6 X 0.11 39.9 X 0.081 39.6 X 0.34
EXC-3 J1TX49 8/4/14 0.021 0.0057 4.9 0.25 88.8 X 0.12 42.2 X 0.090 343 X 0.38
EXC-4 J1TX50 8/4/14 0.0087 B 0.0052 0.23 U 0.23 10.4 X 0.1 39.4 X 0.084 38.1 X 0.36
EXC-5 J1TX51 8/4/14 0.0069 B 0.0054 0.23 U 0.23 9.1 X 0.1 40.6 X 0.085 30.5 X 0.36
EXC-6 J1TX52 8/4/14 0.0094 B 0.0049 1.0 B 0.24 20.2 X 0.1 38.9 X 0.087 354 X 0.37
EXC-7 J1TX53 8/4/14 0.0058 B 0.0055 0.26 U 0.26 9.4 X 0.12 43.5 X 0.094 40.4 X 0.40
EXC-8 J1TX54 8/4/14 0.014 B 0.0055 0.25 U 0.25 16.1 X 0.12 37.0 X 0.092 51.0 X 0.39
EXC-9 J1TX55 8/4/14 0.025 0.0054 0.22 U 0.22 12.8 X 0.10 39.4 X 0.079 44.2 X 0.34
EXC-10 J1TX56 8/4/14 0.019 0.0054 0.74 B 0.23 20.5 X 0.11 40.8 X 0.082 46.9 X 0.35
EXC-11 J1TX57 8/4/14 0.0075 B 0.0055 12.7 0.22 84.5 X 0.10 25.2 X 0.079 18.0 X 0.34
EXC-12 J1TX58 8/4/14 0.0064 B 0.0055 0.26 B 0.26 11.2 X 0.12 41.5 X 0.093 34.0 X 0.40
Statistical Computation Input Data
Sample Sample Sample Mercury Molybdenum Nickel Vanadium Zinc
Area Number Date mg/k m mg/kg mg/kg m
EXC-1 J1TX47 8/4/14 0.0029 0.48 8.8 42.2 38.1
EXC-2 J1TX48 8/4/14 0.0057 0.41 11.6 39.9 39.6
EXC-3 J1TX49 8/4/14 0.021 4.9 88.8 42.2 34.3
EXC-4 J1TX50 8/4/14 0.0087 0.12 104 39.4 38.1
EXC-5 J1TX51 8/4/14 0.0069 0.12 9.1 40.6 30.5
EXC-6 J1TX52 8/4/14 0.0094 1.0 20.2 38.9 354
EXC-7 J1TX53 8/4/14 0.0058 0.13 9.4 43.5 40.4
EXC-8 J1TX54 8/4/14 0.014 0.13 16.1 37.0 51.0
EXC-9 J1TX55 8/4/14 0.025 0.11 | 12.8 39.4 44.2
EXC-10 J1TX56 8/4/14 0.019 0.74 20.5 40.8 46.9
EXC-11 J1TX57 8/4/14 0.0075 12.7 84.5 25.2 18.0
EXC-12 J1TX58 8/4/14 0.0064 0.26 11.2 415 34.0
Statistical Computations
Mercury Molybdenum Nickel Vanadium Zinc

Large data set (n 2 10), use

Large data set (n 2 10),
lognormal and normal

Large data set (n 2 10),
lognormal and normal

Large data set (n 2 10),
lognormal and normal

Large data set (n 2 10), use

O,
95% UCL based on MTCQ:::;L‘:%:?"MI distribution rejected, use distribution rejected, use distribution rejected, use MT((;‘&?it;Jtz;nnal
z-statistic. z-statistic. z-statistic. :

N 12 12 12 12 12

% < Detection limit 8% 42% 0% 0% 0%

Mean| 0.011 1.8 25.3 39.2 . 375

Standard deviation| 0.007 37 29.0 4.7 8.4

95% UCL on mean| 0.018 3.5 39.0 41.5 41.9

Maximum value| 0.025 12.7 88.8 43.5 51.0

Most Stringent Cleanup Limit for nonradionuclide and GW & River )
RAG type] 0.33 Protection 8 GW Protection 19.1 GW Protection 85.1 GW Protection 67.8 River Protection
{m
WAC 173-340 3-PART TEST

95% UCL > Cleanup Limit? NA NO YES NA NA
> 10% above Cleanup Limit? NA NO YES NA NA
Any sample > 2X Cleanup Limit? NA NO YES NA NA

WAC 173-340 Compliance?

Because all vatues are below
background (0.33 mg/kg) the
WAC 173-340 3-part test is not
required.

The data set meets the 3-

part test criteria when
compared to the most

stringent RAG.

A detailed assessment will be
performed. The data set
meets the 3-part test criteria
when compared to the direct
exposure RAG.

Because all values are below
background (85.1 mg/kg) the
WAC 173-340 3-part test is
not required.

Because all values are below
background (67.8 mg/kg) the
WAC 173-340 3-part test is
not required.

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites

Calc. No. 0100H-CA-V0206
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator R. J. Nielson Date  02/03/15
Project 100-H Area Closure Operations Job No. 14655
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations
100-H-51:3 and 100-H-51:6 Subsites Maximum Calculations
Verification Data - Decision Unit - EXC
Sample Sample Sample Cadmium Selenium Silver
Area Number Date ma/k Q PQL m Q PQL | mg/kg Q PQL
EXC-1 J1TX47 8/4/14 0.038 U 0.038 0.81 U 0.81 0.15 U 0.15
EXC-2 J1TX48 8/4/14 0.035 U 0.035 0.74 U 0.74 0.14 U 0.14
EXC-3 J1TX49 8/4/14 0.039 U 0.039 0.83 U 0.83 0.15 U 0.15
EXC-4 J1TX50 8/4/14 0.037 U 0.037 0.77 U 0.77 0.14 U 0.14
EXC-5 J1TX51 8/4/14 0.037 U 0.037 0.78 U 0.78 0.14 U 0.14
EXC-6 J1TX52 8/4/14 0.038 U 0.038 0.80 U 0.80 0.15 u 0.15
EXC-7 J1TX53 8/4/14 0.041 U 0.041 0.86 U 0.86 0.16 U 0.16
EXC-8 J1TX54 8/4/14 0.040 U 0.040 0.84 U 0.84 0.16 U 0.16
EXC-9 J1TX55 8/4/14 0.055 B 0.035 0.72 U 0.72 0.13 U 0.13
EXC-10 J1TX56 8/4/14 0.048 B 0.036 0.75 U 0.75 0.14 U 0.14
EXC-11 J1TX57 8/4/14 0.035 U 0.035 0.81 B 0.72 0.22 0.13
EXC-12 J1TX58 8/4/14 0.041 u 0.041 0.85 U 0.85 0.16 U 0.16
Statistical Computations
Cadmium Selenium Silver
% < Detection limit] 83% 92% 92%
Maximum value| 0.055 0.81 0.22
Most Stringent Cleanup Limit for nonradionuclide GW & River River River
and RAG type| 031 Protection 1.0 Protection 0.73 Protection
(mg/kg)
3-PART TEST
Maximum > Cleanup Limit? NA NO NA
> 10% above Cleanup Limit? NA NO NA
Any sample > 2X Cleanup Limit? NA NO NA
Because all values are | The data set meets the 34 bi?gzu;:cigr\ﬁxjs(g ;63
below background (0.81 part test criteria when :

3-Part Test Compliance?

mg/kg) the WAC 173-340

3-part test is not required.

compared to the most
stringent RAG.

mg/kg) the WAGC 173-340
3-part test is not
required.

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites

Calc. No.
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

CALCULATION SHEET
Washington Closure Hanford
Originator R. J. Nielson w“ Date _ 02/03/15 Calc. No. 0100H-CA-V0206 .\ Rev.No. 1
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskiy Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations = Sheet No. _ 9 of 11
- - Ecology Siftware (MTCAStat) Results, 100-H-51:3 & 100-H-51:6 Subsites - Decision Unit EXC

1 DATA ID Arsenic 95% UCL Calculation DATA D Barium 95% UCL Calculation DATA ID BeryHium 95% UCL Calculation
2 44 J1TX47 - 694 J1TX47 0.18 J1TX47
3 10.8 - J1TX48 94.6 J1TX48 0.28 J1TX48
4 14.6 J1TX49 Number of samples Uncensored values 525 J1TX49 Number of samples Uncensored values 0.54 J1TX49 Number of samples Uncensored values
5 38 J1TX50 Uncensored 12 Mean 6.8 938 JITX50 Uncensored 12 Mean 144] 025 J1TX50 Uncensored 12 Mean 0.25
6 24 J1TX51 Censored Lognormal mean 6.7 437 J1TX51 Censored Lognormal mean 138] 0.097  J1TX51 Censored Lognormal mean 0.25
7 4.2 J1TX52  Detection limit or PQL Std. devn. 54 902 J1TX52 Detection limit or PQL Std. devn. 143] 0.19 J1TX52 Detection limit or PQL Std. devn. 0.14
8 3.7 J1TX53  Method detection limit Median 43] 605 J1TX53 Method detection timit Median 93.9] 013 J1TX53 Method detection limit Median 0.21
9 53 J1TX54 TOTAL 12 Min. 2.4 104 J1TX54 TOTAL 12 Min. 437} 0.29 J1TX54 TOTAL 12 Min. 0.097
10 4.2 J1TX55 Max. 19.6] 939 J1TX55 Max. 525 0.22 J1TX55 Max. 0.54
11 53 J1TX56 343 J1TX56 0.49 J1TX56
12 19.6 J1TX57 123 JITX57 0.13 J1TX57
13 29 J1TX58 81.9 J1TX58 0.18 J1TX58
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.885 r-squared is: 0.734 r-squared is:  0.820 r-squared is: 0.607 r-squared is: 0.964 r-squared is: 0.851
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normat distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
18
19 UCL (based on Z-statistic) is 93 UCL (based on Z-statistic) is 211 UCL (Land's method) is 0.35
20
21| DATA 1D Boron 95% UCL Calculation DATA D Chromium 95% UCL Calculation DATA D Cobalt 95% UCL Calculation
22 21 J1TX47 8.4 J1TX47 7.0 J1TX47
23 4.0 J1TX48 11.6 J1TX48 7.3 J1TX48
24 47.2 J1TX49 Number of samples Uncensored values 26.0 J1TX49 Number of samples Uncensored values 10.7 J1TX49 Number of samples Uncensored values
25 5.0 J1TX50 Uncensored 12 Mean 10.9 111 J1TX50 Uncensored 12 Mean 186] 6.9 J1TX50 Uncensored 12 Mean 7.4
26 0.45 J1TX51 Censored Lognormal mean 11.8 9.5 J1TX51 Censored Lognormal mean 17.6 53 J1TX51 Censored Lognormal mean 7.4
27 52 J1TX52 Detection limit or PQL Std. devn. 15.6] 14.1 J1TX52 Detection limit or PQL Std. devn. 19.2 6.8 J1TX52 Detection limit or PQL Std. devn. 1.9
28 1.3 J1TX53 Method detection limit Median 4.9 9.6 J1TX53 Method detection limit Median 12.4 6.3 J1TX53 Method detection limit Median 6.9
29 9.5 J1TX54 TOTAL 12 Min. 045 182 J1TX54 TOTAL 12 Min. 8.4 6.6 J1TX54 TOTAL 12 Min. 53
30 4.8 J1TXE5 Max. 472 13.2 J1TX55 Max. 77.81 6.3 J1TX55 Max. 11.5
31 40.2 J1TX56 13.9 J1TX56 8.3 J1TX56
32 8.3 JITX57 77.8 JITX57 11.5 J1TX57
33 2.8 J1TX58 10.2 J1TX58 6.2 J1TX58
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.952 r-squared is:  0.628 r-squared is: 0.751 r-squared is:  0.500 r-squared is: 0.867 r-squared is: 0.804
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
38
39 UCL (Land's method) is 47.3 UCL (based on Z-statistic) is 27.8 UCL (based on Z-statistic) is 83
40
41] DATA D Copper 95% UCL Calculation DATA iD Lead 95% UCL Calculation DATA D Manganese 95% UCL Calculation
42 12.5 J1TX47 5.6 J1TX47 287 J1TX47
43 13.4 J1TX48 7.7 J1TX48 329 J1TX48
44 94.3 J1TX49 Number of samples Uncensored values 211 J1TX49 Number of samples Uncensored values 489 J1TX49 Number of samples Uncensored values
45 13.8 J1TX50 Uncensored 12 Mean 37.2 53 J1TX50 Uncensored 12 Mean 7.4 308 J1TX50 Uncensored 12 Mean 363
46 11.8 J1TX51 Censored Lognormal mean 33.0 28 J1TX51 Censored Lognormal mean 7.4 240 J1TX51 Censored Lognormal mean 360]
47 257 J1TX52  Detection limit or PQL Std. devn. 53.3 4.4 J1TX52 Detection limit or PQL Std. devn. 5.0 304 J1TX52 Detection limit or PQL Std. devn. 183
48 13.6 JITX53  Method detection limit Median 16.0I 93 J1TX53 Method detection limit Median 6.1 243 J1TX53 Method detection limit Median 296
49 15.6 J1TX54 TOTAL 12 Min. 11.8 77 J1TX54 TOTAL 12 Min. 2.8! 288 J1TX54 TOTAL 12 Min. 2404
50 16.4 J1TX55 Max. 190 11.1 J1TX55 Max. 211 261 J1TX55 Max. 8390
51 23.0 J1TX56 6.5 J1TX56 449 J1TX56
52 190 JITX57 28 J1TX57 890 JITX57
53 16.3 J1TX58 4.2 J1TX58 262 J1TX58
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.699 r-squared is: 0.515 r-squared is:  0.961 r-squared is: 0.773 r-squared is: 0.784 r-squared is: 0.640
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Reject BOTH lognormal and normai distributions.
58
59 UCL (based on Z-statistic) is 62.5 UCL (Land's method) is 10.9 UCL (based on Z-statistic) is 450
60
61 JAcronyms and qualifiers are defined on sheet 3,
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098

CALCULATION SHEET

Mgm_losmlm’r,é v*)

Originator R. J. Nielson © Date __ 02/03/15 Calc. No. 0100H-CA-V0206. " Rev.No. _ 1
Project 100-H Area Closuré Operations Job No. 14655 Checked |. B. Berezovskiy \ NV Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations ~ Sheet No. 100f 11

Ecology Software (MTCAStat) Results, 100-H-51:3 & 100-H-51:6 Subsites - Decision Unit EXC.

1 DATA ID Mercury 95% UCL Calculation DATA ID Molybdenum 95% UCL Calculation DATA iD Nickel 95% UCL Calculation

21 0.0029 J1TX47 0.48 J1TX47 8.8 J1TX47

3 1 00057 J1TX48 0.41 J1TX48 11.6 J1TX48

4 0.021 J1TX49 Number of samples Uncensored values 4.9 J1TX49 Number of samples Uncensored values 88.8 J1TX49 Number of samples Uncensored values

5 1 0.0087 J1TX50 Uncensored 12 Mean 0.011 0.12 J1TX50 Uncensored 12 Mean 18] 104 J1TX50 Uncensored 12 Mean 25.3
6 | 0.0069 J1TX51 Censored Lognormal mean 0.011 0.12 J1TX51 Censored Lognormal mean 1.5 9.1 J1TX51 Censored Lognormal mean 23.8]
7 | 0.0094 J1TX52  Detection limit or PQL Std. devn. 0.0071 1.0 J1TX52 Detection limit or PQL Std. devn. 3.7} 20.2 J1TX52 Detection limit or PQL Std. devn. 29.0
8 | 0.0058 J1TX53  Method detection limit Median 0.0081 0.13 J1TX53 Method detection limit Median 0.34 9.4 J1TX53 Method detection limit Median 12.2)
9 0.014  J1TX54 TOTAL 12 Min. 0.0029] 0.13 J1TX54 TOTAL 12 Min. 0.11 16.1 J1TX54 TOTAL 12 Min. 8.81
10} 0.025  J1TX55 Max. 0.025§ 0.11 J1TX55 Max. 12.7] 128 J1TX55 Max. 88.8
11 0.019  J1TX56 0.74 J1TX56 20.5 J1TX56

12} 0.0075 J1TX57 127 J1TX57 84.5 J1TX57

13] 0.0064 J1TX58 0.26 J1TX58 11.2 J1TX58

14 Lognormat distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

15 r-squared is: 0.952 r-squared is:  0.871 r-squared is: 0.853 r-squared is: 0.494 r-squared is: 0.763 r-squared is: 0.583

16 Recommendations: Recommendations: Recommendations:

17 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.

18

19 UCL (Land's method) is 0.018 UCL (based on Z-statistic) is 35 UCL (based on Z-statistic) is 39.0

20

21 DATA D Vanadium 95% UCL Calculation DATA 1D Zinc 95% UCL Calculation

22 42.2 J1TX47 38.1 J1TX47

23 39.9 J1TX48 39.6 J1TX48

24 422 J1TX49 Number of samples Uncensored values 34.3 J1TX49 Number of samples Uncensored values

25 39.4 J1TX50 Uncensored 12 Mean 39.2 38.1 J1TX50 Uncensored 12 Mean 37.5

26 40.6 J1TX51 Censored Lognormal mean 39.3f 305 J1TX51 Censored Lognormal mean 37.8
27 38.9 J1TX52 Detection iimit or PQL Std. devn. 4.7 354 J1TX52 Detection limit or PQL Std. devn. 8.4

28 43.5 J1TX53 Method detection limit Median 40.3] 40.4 J1TX53 Method detection limit Median 381

29 37.0 J1TX54 TOTAL 12 Min. 2521 51.0 J1TX54 TOTAL t2 Min. 18.0

30 39.4 J1TX55 Max. 43.5] 442 J1TX55 Max. 51.0

31 40.8 J1TX56 46.9 J1TX56

32 25.2 J1TX57 18.0 J1TX57
33 415 J1TX58 34.0 J1TX58
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.587 r-squared is:  0.653 r-squared is: 0.826 r-squared is:  0.929
36 Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Use normal distribution.
38
39 UCL (based on Z-statistic) is 41.5 UCL (based on t-statistic) is 41.9
40
41

42 Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Forms 2014-097 and 2014-098 Rev. 0
CALCULATION SHEET
Washington Closure Hanford PJW
Originator R. J. Nielson Date__ 02/03/15 Calc. No. 0100H-CA-V0206~\~ Rev. No. 1
Project 100-H Area Closure Operations Job No. 14655 Checked |. B. Berezovskiy \ Y§.) Date 02/03/15
Subject 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations ~ Sheet No. 11 0of 11

1 Duplicate Analysis - 100-H-51:3 & 100-H-51:6 Subsites EXC

2 Sampling Sample | Sample Aluminum Arsenic Barium Beryilium Boron Calcium Chromium Cobalt Copper Iron

3 Area Number Date mgkg | Q PQL m Q PQL mgkg | Q PQL mg/k Q PQL mg/kg | Q PQL mgkg | Q PQL mg/kg | Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
4 FS-1 J1TX60 8/4/14 9010 X 15 4.1 0.64 109 X 0.073 0.27 0.032 9.3 0.95 5280 X 13.6 10.7 0.056 7.2 X 0.097 13.8 X 0.21 18300 X 3.7
5 | Duplicate of JITX60 | J1TX59 8/4/14 9440 X 15 4.3 0.65 107 X 0.075 0.28 0.032 9.0 0.96 5480 X 13.9 11.4 0.057 7.2 X 0.098 144 X 0.21 18800 X 3.7
6 Analysis:

7 TDL 5 10 2 0.2 2 100 1 2 1 5

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

9 Duplicate Analysi Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)

10 4 RPD 4.7% 1.9% 3.7% 6.3% 4.3% 2.7%

11 Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable Not applicable

12

13 Duplicate Analysis - 100-H-51:3 & 100-H-51:6 Subsites EXC

14 Sampling Sample | Sample Lead Magnesium Manganese Mercury Nickel Potassium Silicon Sodium Vanadium Zinc

15 Area Number Date mg/k Q PQL mgkg | Q PQL mgkg | Q PQL mgkg | Q PQL mg/kg Q PQL mgkg | Q PQL mgkg | @ PQL ma/kg Q PQL ma/kg Q PQL mg/kg Q PQL
16 FS-1 J1TX60 8/4/14 7.6 0.26 4560 X 3.6 321 X 0.097 0.0096 B 0.0064 15.0 X 0.12 1780 39.6 241 N 5.5 337 57.0 41.8 X 0.091 40.8 X 0.38
17 | Dupilicate of JITX60 | J1TX59 8/4/14 7.6 0.27 4660 X 3.6 321 X 0.098 0.0099 B 0.0057 10.7 X 0.12 1690 40.3 210 N 5.6 402 58.0 43.0 X 0.092 41.1 X 0.39
18 Analysis:

19 TDL 5 75 5 0.2 4 400 2 50 2.5 1

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

21 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptabie) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (caic RPD) Yes (calc RPD) Yes (calc RPD)

22 RPD 2.2% 0.0% 13.7% 17.6% 2.8% 0.7%

23 Difference > 2 TDL? No - acceptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not applicable Not applicable Not applicable

24

25 Duplicate Analysis - 100-H-51:3 & 100-H-51:6 Subsites EXC

26 Sampling Sample | Sample Benzo(a)anthracene Benzo(a) ene Benzo(b)fiuoranthene Benzo(ghi)perylene Benzo(k)fluoranthene Chrysene Fluoranthene Indeno(1,2,3-cd)pyrene Pyrene

27 Area Number | Date ugkg | Q PQL ugkg | Q PaL ugkg | Q PQL ugkg | Q@ PaL ug/kg Q PQL ugkg | Q@ PQL ug/kg | Q PQL ugkg | Q@ PQL ug/kg Q PaL

28 FS-1 J1TX60 8/4114 7.3 JX 3.2 14 J 6.5 6.6 JX 4.3 48 7.3 10 J 4 19 J 4.9 16 JX 13 36 12 14 JX 12

29 | Duplicate of JITX60 | J1TX59 8/4/14 5.0 JX 3.2 24 J 6.4 8.1 JX 4.2 64 7.2 10 J 3.9 17 J 4.8 15 JX 13 31 X 12 12 JX 12

30 Analysis: :

31 TDL 15 15 15 15 15 15 15 15 15
32 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable)

33 Dupii . Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

a4 uplicate Analysis RPD

35 Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable

36
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No; 0100H-CA-V0207

Subject: 100-H-51:3 and 100-H-51:6 Subsites 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.
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1 Changes were made to remove antimony from the direct contact calculation as ail results were
undetected.
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Sheet No. 1 of 3

Calculations
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-51:3 and 100-H-51:6 subsites. In accordance with the remedial action
5  goals (RAGs) in the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009b),
6 the following 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 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
12
13
14  GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009a, /00 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. S,
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-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Calculations,
26 0100H-CA-V0206, 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 107,
42
43
44
45
46
47
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Washington Closure Hanford A CALCULATION SHEET
Originator: | R. J. Nielson __ / \\J Date: | 02/03/15 Calc. No.: | 0100H-CA-V0207_, Rev.: 1

Project: | 100-H Area Closure Operations Job No: 14655 Checked: | 1. B. Berezovskiy(_JI{] Date: | 02/03/15
Subject: | 100-H-51:3 & 100-H-51:6 Subsites Direct Contact Hazard Quotient and Carcinogenic Risk Sheet No. 2 of 3

Calculations

METHODOLOGY:

The 100-H-51:3 and 100-H-51:6 subsites are comprised of one decision unit for verification sampling,
consisting of the excavations. Also included is one focused sample. The direct contact hazard quotient
and carcinogenic risk calculations for the 100-H-51:3 and 100-H-51:6 subsites were conservatively
calculated for both subsites using the greater of the statistical or maximum value for each analyte in the
excavation decision unit from WCH (2014). Of the contaminants of potential concern (COPCs) for this
site, boron and molybdenum require HQ and risk calculations because these analytes were detected and
a Washington State or Hanford Site background value is not available. Barium, chromium, copper, |
nickel, and selenium are included because they were quantitated at a concentration above the
Washington State or Hanford Site background. Lead was detected above background; however, lead

12 does not have a reference dose for calculation of a hazard quotient because toxic effects of lead are

13 correlated with blood-lead levels rather than exposure levels or daily intake. Additionally, arsenic was
14 detected above background; however, the arsenic standard is not toxicity based. All other site

15  nonradionuclide COPCs were not detected or were quantified below background levels. An example of
16 the HQ and risk calculations is presented below:

O 0~ R W -

=2 =2
—

17 :

18 1) For example, the statistical value for boron is 47.3 mg/kg, divided by the noncarcinogenic RAG

19 value of 7,200 mg/kg (calculated i m accordance with the noncarcinogenic toxics effects formula in
20 WAC 173-340-740([3]), is 6.6 x 107, 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 1.0 x 10"". 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°%. Although polycyclic aromatic hydrocarbons (PAH) were
30 detected: the results were determined to be attributable to cross-contamination in the sample from
31 pipe mastic and are not related to the 100-H-51:3 and 100-H-51:6 processes; therefore, PAH

32 analytes are excluded from the calculation. There are no other constituents detected with

33 carcinogenic RAGs; therefore, the criterion for excess cancer risk is met. Consequently, the

34 criterion for cumulative excess cancer risk for carcinogens is also met.

35

36

37  RESULTS:

38

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

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

41 3) List individual carcinogens and corresponding excess cancer r1sk >1 x 10°: None
42  4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None

44 Table 1 shows the results of the calculations.
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Washington Closure Hanford . /} CALCULATION SHEET
Originator: | R.J. Nielson Y/ Date: | 02/03/15 | Calc. No.: [ 0100H-CA-V0207 1 Rev.: 1
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | L B. Berezovskiy{ J\J Date: | 02/03/15
Subject: | 100-H-51:3 & 100-H-51:6 Subsites Direct Contact Hazard Quotient and Carcinogenic Risk Sheet No. 3 of 3
Calculations

1 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
2 for the 100-H-51:3 and 100-H-51:6 Subsites.
3 Statistical or . .
4 . . . Noncarcinogen Carcinogen
Contaminants of Potential Maximum b Hazard b . .
5 n RAG X RAG Carcinogen Risk
6 Concern Value (mg/kg) Quotient (mg/kg)
7 (mg/kg)
8 Metals =~ e ; B e N e
9 Arsenic’ 93 20 =
10 |Barium 211 5,600 3.8E-02 - -
11 1Boron 43 7,200 6.6E-03 —~ =
ig Chromium, total 7738 80,000 3.5E.04 = =
14 Copper 62.5 2,960 2.1E-02 - -
15 Lead ¢ 109 353 - - -
16 Molybdenum 35 8.8E-03 - -
17 Nickel 39.0 2.4E-02 -- --
18 ISelenium 081
19 | ToralmR e i e e
é(l) Cumulative Hazard Quotient:
22 Cumulative Excess Cancer Risk: ] 0.0E+00
23 Notes:
24 * = From WCH (2014).
25 ¥ = Value obtained from the RDR/RAWP (DOE-RL 2009b) or Washington Administrative Code (W AC) 173-340-740(3),
26 Method B, 1996, unless otherwise noted.
27 ¢ = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in
28 Section 2.1.2.1 of the RDR/RAWP (DOE-RL 2009a).
29 4 = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic
30 Model for Lead in Children, EPA/540/R 93/08 1, Publication No. 9285.7, U.S. Environmental Protection Agency,
g; Washington, D.C.
33 -- = not applicable
34 RAG = remedial action goal
35
36
37
38
39  CONCLUSION:
40

41  The calculations in Table 1 demonstrate that the 100-H-51:3 and 100-H-51:6 subsites meet the

42 requirements for the direct contact hazard quotient and carcinogenic (excess cancer) risk, respectively,
43 as identified in the RDR/RAWP (DOE-RL 2009b) and SAP (DOE-RL 2009a). The direct contact

44 hazard quotient and carcinogenic (excess cancer) risk calculations are for use in the RSVP for this

45  subsite.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Closure Operations Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0208
Subject: 100-H-51:3 and 100-H-51:6 Subsites Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater
Computer Program: Excel Program No: Excel 2010

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

Committed Calculation [X Preliminary [} Superseded [] Voided [7]
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Washington Closure Hanfgsd CALCULATION SHEET
Originator: | R.J. Nielson RV Date: | 10/20/2014 | Calc. No.: | 0100H-CA-V0208 Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | . B. Berezovskiy (A} Date: | 10/202014
Subiect: 100-H-51:3 and 100-H-51:6 Subsites Hazard Quotient and Carcinogenic Risk Calculation for = Sheet No. 1 of 3
UPIECE | protection of Groundwater Sk
1 PURPOSE:
2 .
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4  risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-H-51:3 and 100-H-51:6 subsites. In accordance with the remedial action goals
6  (RAGS) in the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the
7  following criteria must be met:
8
9 1) AnHQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) Anexcess cancer risk of <1 x 10 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23
24 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
25
26 4) WCH, 2014, 100-H-51:3 and 100-H-51:6 Subsites Cleanup Verification 95% UCL Caleulations,
27 0100H-CA-V0206, Rev. 0, Washington Closure Hanford, Richland, Washington.
28
29
30  SOLUTION:
3l
32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
33 K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
34 generic site model (BHI 2005).
35
36  2) Sum the HQs and compare this value to the cumulative HQ of «1.0.
37
38  3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
39 soil and with a K4 less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
43

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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Washington Closure Hanfard CALCULATION SHEET
Originator: | R. J. Nielson {/ /1) Date: | 10/28/2014 | Calc. No.: | 0100H-CA-V0208\| Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 | Checked: | I B. Berezovskiy\M] Date: | 10/28/2014
.| 100-H-51:3 and 100-H-51:6 Subsites Hazard Quotient and Carcinogenic Risk Calculation for
Subject: | pyorection of Groundwater Sheet No. 2 of 3

METHODOLOGY:

The 100-H-51:3 and 100-H-51:6 subsites are comprised of one decision unit for the purpose of
verification sampling, consisting of the excavation. Also included is one focused sample. Hazard
quotient and carcinogenic risk calculations for potential impact to groundwater at the 100-H-51:3 and
100-H-51:6 subsites were conservatively calculated for the entire subsite using the greater of the
statistical or maximum value for each analyte in the decision unit from the 95% UCL calculation (WCH
2014). Antimony is excluded from the calculation because the detected antimony in two samples is the
result of heterogeneity in the sample matrix. Both samples were reanalyzed and antimony was
undetected. The original elevated antimony results are concluded not to represent sufficient contaminant
mass to present a threat to groundwater. Of the contaminants of potential concern (COPCs) for this site,
arsenic, boron, and selenium are included because no Washington State or Hanford background value
has been established or the detected value is greater than the background value, and the distribution
coefficients are less than that necessary to show no migration to groundwater in 1,000 years using the
generic site RESRAD model (BHI 2005). Based on this model and a vadose zone of approximately 9 m
(29.5 ft) thickness, a K4 of 7.9 or greater is required to show no predicted migration to groundwater in
1,000 years. All other site nonradionuclide COPCs were not detected, quantified below background
levels, or have a Ky greater than or equal to 7.9. An example of the HQ and risk calculations for soil
constituents with a potential impact to groundwater is presented below:

1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
(mg/kg/day) to a reference dose for the same substance derived over the same specified time
(mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
(maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
This is based on the “100 times rule” of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
statistical value for selenium of 0.81 mg/kg, divided by the noncarcinogenic RAG value of 5 mg/kg
is 1.6 x 107 Comparing this value to the requirement of <1.0, this criterion is met.

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
100-H-51:3 and 100-H-51:6 subsites is 3.1 x 10"'. Comparing this value to the requirement of <1.0,
this criterion is met.

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
RAG value, and then multiplied by 1 x 10°. The 100-H-51:3 and 100-H-51:6 subsites do not have.
any constituents with carcinogenic RAGs; therefore, the criterion for excess risk is met.
Consequently, the criterion for cumulative excess cancer risk for carcinogens is also met.

4) The soil cleanup RAGs for protection of groundwater are based on the “100 times” provision in
WAC 173-340-740(3)(a)(ii)}(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the “100 times
rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
demonstrate that higher soil concentrations may be protective of groundwater.

Remaining Sites Verification Package for the 100-H-51.3, 184-H Brine Discharge Line and
100-H-51:6, Carbon Steel Pipe Subsites =27
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Washington Closure Hanford, CALCULATION SHEET
Originator: | R.J. Nielson KW ¥V Date: | 10/20/2014 | Calc. No.: | 0I00H-CA-V0208 n | Rev.: 0
Project: | 100-H Area Closure Operations Job No: 14655 Checked: | I B. Berezovskiyl Date: | 10/20/2014
Siibieet lOO-H-§ 1:3 and 100-H-51:6 Subsites Hazard Quotient and Carcinogenic Risk Calculation for Sheet No. 3 of 3
Protection of Groundwater
RESULTS:

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

2) List the cumulative noncarcinogenic HQ >1.0: None

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

Table 1 shows the results of the calculations.

Table 1. Hazard Quotient and Excess Cancer Risk Results
for the 100-H-51:3 and 100-H-51:6 Subsites.

Contaminants of Potential Maximum or . Noncarcu;ogen Hazard Carcmohgen Exrdinasi
Concern® Statistical Value RAG Quotient RAG Risk
__ (mg/kg) (mg/kg) (mg/kg)
Meta!s’ $ ""', “ "\“, B 75.,4 i TR S 2l Rt
Arsenic 20° - -- =
Boron ) 473 320 1.5E-01 - --
Selenium 0.81 5 1.6E-01 -~ --
Totals® '+ i N e i SRR R R e
Cumulative Hazard Quotient: I 3.1E-01 T
Cumulative Excess Cancer Risk: [ 0.0E+00
Notes:

* = From WCH (2014),

P = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, resuits and the
"100 times" model.

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

-- = not applicable

RAG = remediai action goal

CONCLUSION:

This calculation demonstrates that the 100-H-51:3 and 100-H-51:6 subsites meet the requirements for
the hazard quotient and excess carcinogenic risk for protection of groundwater as identified in the
RDR/RAWP (DOE-RL 2009).
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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
Analysis Plan (100 Area SAP) (DOE-RL 2009).

A review of the sample design (WCH 2014b), the field logbook (WCH 2014a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design, with minimal alterations, as warranted by field conditions.
The proximity of pump-and-treat piping necessitated a field change to the location of sample
EXC-11, which was moved approximately 3.7 m (12.1 ft) north of the location specified in the
sample design (WCH 2014b). This change will have no impact on the evaluation of the
100-H-51:3 and 100-H-51:6 subsites.

To ensure quality data, the 100 Area SAP (DOE/RL 2009) data assurance requirements and the
Data Validation Procedures for Chemical Analysis (BHI 2000) is 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 data from samples collected at the 100-H-51:3 and 100-H-51:6 subsites were
provided by the laboratories in one sample delivery group (SDG): SDG JP0845. SDG JP0845
was submitted for third-party validation. No major deficiencies were noted. Minor deficiencies
are discussed for the 100-H-51:3 and 100-H-51:6 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 JP0845

This SDG comprises 12 statistical soil samples (J1TX47 through J1TX49, JITX50 through
J1TX58) from the excavated areas, a focused sample (J1TX59), a duplicate (J1TX60), and an
equipment blank (J1TX61), for a total of 15 samples. All samples were analyzed for inductively
coupled plasma (ICP) metals, mercury, hexavalent chromium, and polycyclic aromatic
hydrocarbons (PAH) with the exception of the equipment blank (J1TX61), which was analyzed
for ICP metals and mercury. Additionally, two samples (J1TX49 and J1TX57) were reanalyzed

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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for ICP metals to evaluate some spurious antimony results, which are discussed below.
SDG JP0845 was submitted for third-party validation. Minor deficiencies are as follows.

In the ICP metals analysis, matrix spike recoveries for antimony (43%) and silicon (15%) are
outside quality control (QC) limits. Third-party validation qualified all antimony and silicon
results in SDG JP0845 as estimated with “J” flags. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, analytical results for antimony in samples J1TX49 and J1TX57 were
higher than normally expected. The project requested that the laboratory reanalyze these two
samples for ICP metals. The resulting data, recorded as samples J1TX49-A and JITX57-A,
were non-detected for antimony. This wide range in the antimony results suggests a high degree
of heterogeneity in the sample matrix. Additionally, the laboratory qualified most of the analytes
in the original sample data with “X” flags, indicating physical or chemical interference may also
be impacting the reported values. The original antimony data is retained for evaluation purposes;
however, these antimony results should be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, low levels of chromium and nickel were detected in the method
blank. The field sample results for chromium and nickel were sufficient that there is no impact
on those results. However, the equipment blank (J1TX61) results were of similar magnitude.
Third-party validation qualified the chromium and nickel for sample J1TX61 as nondetected and
estimated with “UJ” flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the laboratory control sample results for silicon (9%) is outside QC
limits. Third-party validation qualified all silicon results in SDG JP0845 as estimated with
“J” flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the relative percent difference (RPD) calculated for iron (132%) in
sample J1TX61 is outside QC limits. Third-party validation qualified the iron result for sample
JITX61 as estimated with a “J” flag. Estimated data are usable for decision-making purposes.

In the PAH analysis, the matrix spike recovery for benzo(a)pyrene (550%) is outside the QC
limits. These results suggests a possible high bias in the field sample results for benzo(a)pyrene.
Third-party validation qualified all detected benzo(a)pyrene results in SDG JP0845 as estimated
with “J” flags. Estimated and/or high biased data are usable for decision-making purposes.

In the PAH analysis, a surrogate recovery associated with sample J1TX49 is outside the
QC limits. Third-party validation qualified all detected PAH results in sample J1TX49 as
estimated with “J” flags. Estimated data are usable for decision-making purposes.

In the PAH analysis, the RPD calculated for benzo(a)pyrene (138%) is outside QC limits.
Third-party validation qualified all benzo(a)pyrene results in SDG JP0845 as estimated with
“J” flags. Estimated data are usable for decision-making purposes.

Remaining Sites Verification Package for the 100-H-51:3, 184-H Brine Discharge Line and
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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
logbook (WCH 2014a), 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
Excavation Area J1TX60 JITX59

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 contaminant of potential concern. 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.

None of the RPDs calculated for the field duplicate pair (J1TX60/J1TX59) were above the
acceptance criteria of 30%. 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, including
undetected analytes. 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. None of the
analytes in the 100-D-51:3 and 100-D-51:6 data set 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 the data set are within
expectations for the matrix types and analyses performed. The DQA review of the 100-H-51:3
and 100-H-51:6 subsite verification sampling data found that the analytical results are accurate
within the standard errors associated with the analytical methods, sampling, and
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sample handling. The DQA review for 100-H-51:3 and 100-H-51:6 subsites 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 Washington Closure Hanford
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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