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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2011-118

Waste Site Code(s)/Subsite Code(s): 100-N-84:4

Reclassification Category: Interim X Final [] ’

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

Approvals Needed: DOE [ . Ecology [X EPA [

Description of current waste site condition:

The 100-N-84:4, 100-N Steam and Condensate Pipelines subsite is one of 10 subsites associated with the 100-N-84,
100-N Miscellaneous Pipelines waste site. The 100-N-84 waste site, part of the 100-NR-1 Operable Unit, was added to
the Interim Remedial Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site,

Benton County, Washington (100-N Area 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-NR-1
and 100-NR-2 Operable Units Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington,
U.S. Environmental Protection Agency, Region 10, Seaitle, Washington (EPA 2011). Subsequently, the 100-N-84:4
pipelines were recommended for remedial action. The 100-N-84:4 subsite consisted of steam and condensate pipelines
concentrated around the 105-N Reactor.

Three french drains (formerly part of the 100-N-103:1, 100-N Steam Condensate French Drains waste site) were added
to the 100-N-84:4 subsite because they were within the planned layback of the 100-N-84:4 pipeline remediation.

French drain 9 was removed during demolition activities performed in 2009. French drains 10 and 11 were removed and
disposed with the remediation of the 100-N-84:4 pipeline subsite.

Several segments of the 100-N-84:4 pipelines subsite were removed with previous waste site remediations and were not |
included in the 100-N-84:4 sample design for verification sampling.

Remedial actions at the 100-N-84:4 pipelines subsite were conducted from December 2, 2013, through

February 24, 2014. The excavation depth ranged from 1.5 to 5 m (4.9 to 16.4 ft) below ground surface resulting in
approximately 4,100 bank cubic meters (5,363 bank cubic yards) of soil and pipeline debris being removed for disposal at
the Environmental Restoration Disposal Facility (ERDF). All waste material was loaded directly from the excavation into
ERDF containers for disposal; therefore, no waste staging pile area was generated. Additionally, there is no overburden
soil stockpile associated with the 100-N-84:4 pipeline subsite. No anomalous material was observed during the
remediation.

Cleanup verification sampling was conducted on February 6 and 26, 2014, to support backfilling of established roadways.
Cleanup verification sampling continued on May 5, 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-N Area (100-N Area RDR/RAWP), DOE/RL-2005-93, Rev. 1,

U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2013), and the 100-N Area ROD
(EPA 1999). The selected remedy involved (1) excavating the site to the extent required to meet specified soil cleanup
levels, (2) disposing of contaminated excavation materials at ERDF, (3) demonstrating through verification sampling that
cleanup goals have been achieved, and (4) proposing the site for reclassification to Interim Closed Out.
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2011-118
Waste Site Code(s)/Subsite Code(s): 100-N-84:4

Basis for reclassification:

The verification sampling and modeling results for the 100-N-84:4 subsite demonstrate that the site meets the RAOs and
corresponding RAGs established in the 100-N Area RDR/RAWP (DOE-RL 2013) and the 100-N Area 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-N-84:4, 100-N Area Steam
and Condensate Pipelines (attached).

Requlator comments:

Waste Site Controls: ,
Engineered [ Yes No Institutional (1 Yes X No O&M [J Yes X No .
Controls: Controls: Requirements:

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

J. P. Neath i /\W | Q’/& / |4

DOE Federal Project Director (printed) Signature { bate
N. Menard /777; W q/(\(//7
Ecology Project Manager (printed) ngnature / Date
NA .
EPA Project Manager (printed) Signature Date
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Attachment to Waste Site Reclassification Form 2011-118 Rev.0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-84:4, 100-N AREA STEAM AND
CONDENSATE PIPELINES

EXECUTIVE SUMMARY

The 100-N-84:4, 100-N Area Steam and Condensate Pipelines subsite, part of the 100-NR-1
Operable Unit, is 1 of 10 subsites associated with the 100-N-84, 100-N Miscellaneous Pipelines
waste site. The 100-N-84:4 subsite consisted of steam and condensate pipelines concentrated
around the 105-N Reactor and its support facilities, and three french drains that were formerly
part of the 100-N-103:1 waste site. The 100-N-84 waste site was added to the Interim Remedial
Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site,
Benton County, Washington (100-N Area ROD) (EPA 1999), as a candidate site for confirmatory
sampling via the Explanation of Significant Differences for the 100-NR-1 and 100-NR-2
Operable Units Interim Remedial Action Record of Decision, Hanford Site, Benton County,
Washington (EPA 2011). Subsequently, the 100-N-84:4 subsite was recommended for remedial
action (WCH 2012).

Three french drains (formerly part of the 100-N-103:1, 100-N Steam Condensate French Drains
waste site) were added to the 100-N-84:4 subsite because they were within the planned layback
of the 100-N-84:4 pipeline remediation. French drain 9 was removed during demolition
activities performed in 2009. French drains 10 and 11 were removed and disposed with the
remediation of the 100-N-84:4 pipeline subsite.

Several segments of the 100-N-84:4 pipelines subsite were removed with previous waste site
remediations and were not included in the 100-N-84:4 sample design for verification sampling
(WCH 2014b).

Remedial actions were conducted from December 2, 2013, through February 24, 2014. The
excavation depth ranged from 1.5 to 5 m (4.9 to 16.4 ft) below ground surface resulting in
approximately 4,100 bank cubic meters (5,363 bank cubic yards) of soil and pipeline debris
being removed for disposal at the Environmental Restoration Disposal Facility (ERDF). All
waste material was loaded directly from the excavation into ERDF containers for disposal;
therefore, no waste staging pile area was generated. Additionally, there is no overburden soil
stockpile associated with the 100-N-84:4 pipeline subsite. No anomalous material was observed
during the remediation.

Focused verification soil samples were collected on February 6 and 26, 2014, to support backfill
of established roadways. Verification soil sampling continued on May 5, 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.

Remaining Sites Verification Package for the 100-N-84.4, 100-N Area Steam and Condensate Pipelines ES-1



Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
Table ES-1. Summary of Remedial Action Goals for the
100-N-84:4 Subsite. (2 Pages)
Remedial
Regl.llatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
Direct Exposure — [:ét:‘l,g g:zle( ra;ig; z‘llzrmrem/yr Radionuclides were not COPCs for the NA
Radionuclides & 100-N-84:4 subsite.
1,000 years.
Direct Exposure — | Attain individual direct exposure | All individual COPC concentrations Yes
Nonradionuclides COPC RAGs. are below the direct exposure RAGs.
Attain a hazard quotient of <1 for | The hazard quotients for individual
all individual noncarcinogens. nonradionuclide COPCs are <I.
A&Lilil;; Zlén;‘fl?;lrve hazard The cumulative hazard quotient for the
q . 100-N-84:4 subsite (5.1 x 102) is <I.
noncarcinogens.
The excess cancer risk for hexavalent
Risk Requirements — | Attain an excess cancer risk of | chromium, the only contaminant
Nonradionuclides | <1 x 10 for individual subject to the excess cancer risk Yes
carcinogens. calculation, is 2.2 x 10”7, which is
<1x10° -
The excess cancer risk for hexavalent
Attain a cumulative excess chromium, the only contaminant
cancer risk of <1 x 10 for subject to the excess cancer risk
carcinogens. calculation, is 2.2 x 107, which is
<1x10%,
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 l}ladl(;)(r)luchd?s were not bC(')PCS for the NA
Radionuclides for alpha emitters: the more the100-N-84:4 waste subsite.
strinéent 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-N-84:4, 100-N Area Steam and Condensate Pipelines ES-2




Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Table ES-1. Summary of Remedial Action Goals for the
100-N-84:4 Subsite. (2 Pages)

Remedial

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

Attained?

Chromium (total), copper, lead, nickel,
and zinc 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-N Area RDR/RAWP Yes
Nonradionuclides cleanup requirements. (DOE-RL 2013), 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-N Area RDR/RAWP (DOE-RL 2013), residual
concentrations of total chromium, copper, lead, nickel, and zinc are predicted to migrate less than 2.6 m (8.5 ft) vertically in
1,000 years (based on the lowest soil-partitioning coefficient of these contaminants [copper] of 22 mL/g. The vadose zone
underlying the soil beneath the excavation is approximately 8 m (26.2 ft) thick. Therefore, residual concentrations of these
contaminants are predicted to be protective of groundwater and consequently are protective of the Columbia River.

o ®

o

COPC = contaminant of potential concern RAG = remedial action goal
DOE = U.S. Department of Energy RDR/RAWP= Remedial Design Report/Remedial Action Work Plan
MCL = maximum contaminant level RESRAD = RESidual RADioactivity (dose model)

NA  =not applicable

The results of the verification sampling were used to make reclassification decisions for the
100-N-84:4 subsite 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-N Area (DOE-RL 2013) and the 100-N Area
ROD (EPA 1999). These results show that residual soil concentrations support future land uses
that can be represented (or bounded) by a rural-residential scenario. The sampling and modeling
results also demonstrate that residual contaminant concentrations support unrestricted future use
of shallow zone soil (i.e., surface to 4.6 m [15 ft] deep) and contaminant levels remaining in the
soil are protective of groundwater and the Columbia River. Contamination above direct
exposure levels was not observed in shallow zone soils and is concluded to not exist in deep zone
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone soil are not required.

Remaining Sites Verification Package for the 100-N-84.:4, 100-N Area Steam and Condensate Pipelines ES-3



Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-84:4 subsite
contaminants of potential concern and other constituents (Appendix A).- Ecological screening
levels from the Washington Administrative Code (WAC) 173-340, “Model Toxics Control Act —
Cleanup,” were exceeded for boron, copper, selenium, vanadium, and zinc. The

U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
cadmium, copper, lead, manganese, selenium, vanadium, and zinc. 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 cadmium, manganese, and
vanadium, are below the Hanford Site or Washington State background values, it is believed that
the presence of these constituents does not pose a risk to ecological receptors. All exceedances
will be evaluated in the context of additional lines of evidence for risk to ecological receptors as
part of the final closeout decision for this site.

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines ES-4




Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-84:4, 100-N AREA STEAM AND
CONDENSATE PIPELINES

STATEMENT OF PROTECTIVENESS

The 100-N-84:4, 100-N Area Steam and Condensate Pipelines subsite 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-N Area (100-N Area RDR/RAWP) (DOE-RL 2013) and the Interim Action Record of
Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site, Benton County,
Washington (100-N Area 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.

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-84:4 subsite
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 boron, copper, selenium, vanadium, and zinc. The
U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for
cadmium, copper, lead, manganese, selenium, vanadium, and zinc. 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 cadmium, manganese, and
vanadium, are below the Hanford Site or Washington State background values, it is believed that
the presence of these constituents does not pose a risk to ecological receptors. All exceedances
will be evaluated in the context of additional lines of evidence for risk to ecological receptors as
part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-N-84:4, 100-N Area Steam and Condensate Pipelines subsite is one of ten subsites
associated with the 100-N-84, 100-N Miscellaneous Pipelines waste site. The

100-N-84:4 subsite consisted of steam and condensate pipelines that were concentrated around
the 105-N Reactor Building and its support facilities (Figure 1). The 100-N-84:4 subsite also
included three french drains that were originally part of the 100-N-103:1 waste site. The french
drains were deferred for disposition with the 100-N-84:4 subsite because they were within the
planned pipeline remediation footprint or were removed during previous demolition and removal
of the 105-N control room structure.

Remaining Sites Verification Package for the 100-N-84.4, 100-N Area Steam and Condensate Pipelines 1




Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Figure 1. 100-N-84:4 Subsite Location Map.
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

CONFIRMATORY SAMPLING ACTIVITIES
Contaminants of Potential Concern

The COPCs for confirmatory sampling identified in the Work Instruction for Confirmatory
Sampling of the 100-N-84:4, 100-N Area Steam and Condensate Pipelines (WCH 2010) included
inductively coupled plasma (ICP) metals, mercury, and hexavalent chromium. Radionuclides,
volatile organic compounds, total petroleum hydrocarbons (TPH), and polycyclic aromatic
hydrocarbons (PAH) were listed in the work instruction as potential COPCs depending on field
conditions.

Confirmatory Sample Design and Sample Results

A stratified sampling design with focused sampling of pipelines and underlying soil was used to
evaluate the 100-N-84:4 subsite (WCH 2010). The 100-N-84:4 subsite included four types of
process pipelines: high-pressure steam, medium-pressure steam, low-pressure steam, and
vacuum pump condensate. To ensure representative sampling, at least one test pit was specified
to be selected from each of the four pipeline types. Samples were specified to be collected of the
pipeline contents (if present) and the underlying soil.

The intent of the confirmatory sampling design was to evaluate the potential presence of
contamination in the steam and condensate pipelines or the soils where water may have leaked.
Samples were to be collected from the material within the pipeline as a worst-case estimate of
residual contamination associated with the pipelines themselves. Soil was to be collected from
beneath the pipeline to determine if a leak associated with the pipeline may have resulted in
contamination that would pose a risk to human health and the environment.

Confirmatory sampling was conducted in June and July 2011. No elevated radionuclides or
industrial hygiene readings were detected at any of the test pits (WCH 2011); therefore, volatile
organic analysis, gamma energy analysis, and gross alpha and gross beta analyses were not
performed for any of the confirmatory samples. Table 1 is a summary of confirmatory samples
collected and the requested analyses. The test pit locations are shown in Figure 2.

Based on the confirmatory sampling results, the 100-N-84:4 subsite was identified for
remediation (WCH 2012). The confirmatory sampling data are provided in Appendix B.

Remaining Sites Verification Package for the 100-N-84.4, 100-N Area Steam and Condensate Pipelines 3



Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
Table 1. 100-N-84:4 Subsite Confirmatory Sample Summary Table.
Sample HEIS S I WSP
P Sample Media Sample AMPe | Coordinates Sample Analysis
Location Depth
Number (m)
Pine contents J1JDM8 ICP metals®, mercury
ATP-1 pe J1IJDR7 1.5m N 149299 Hexavalent chromium
Soil below pipe J1JDC8 5 ft) E 571058 ICP metals?, mercury,
hexavalent chromium
Soil, bottom of excavation, ICP metals® merc
2.4 m (8 ft) bgs, no pipe J1JDDO ’ Uy,
hexavalent chromium
found
4TP-2 24m N 149261 ICP metals®, mercury,
Stained soil, no pipe found JIJDD1 8 f) E 571262 hexavalent chromium,
anions, NO,/NOs, pH
Duplicate of J1JDDO J1JDD2 ICP metals”, mercury,
hexavalent chromium
Water inside pipe J1JF19 ICP metals®, mercury
4TP-3 Water inside pipe J1JF29 1.8 m N 149516 Hexavalent chromium
Soil below pipe J11IDF5 (6 ft) E 571322 ICP metals?, mercury,
hexavalent chromium
bt Bumnt material J1JDR6 24m N 149358 i—g;z:::gtachrizzxr;
Burnt material J1JDM6 @8 f) E 571154 PAH, TPH
Water inside pipe JIK3W6 ICP metals®, mercury
4TP-7 Water inside pipe JUJF31 09m N 149406 Hexavalent chromium
Soil below pipe JLIDE7 3 ft) E 571349 ICP metals®, mercury,
hexavalent chromium
. ICP metals®, mercury,
TP.g Pipe contents J1IDM7 0.9m N 149365 PAH
Soil below pipe J1IDCT 3 ft) E 571178 ICP metals?, mercury,
hexavalent chromium
Water inside pipe J1JF21 a
Duplicate of J1JF21 TUIF22 ICP metals", mercury
— 1.5m N 149683 -
4TP-9 Water inside pipe JIJF35 s f) E 571313 Hexavalent chromium
Soil below pipe J1JDF2 ICP metals®, mercury,
hexavalent chromium
Pipe contents J1IJDM9 ICP metals ®, mercury
ATP-10 1.8 m N 149661 ICP metals®, mercury,
Soil below pipe J1JDF4 6 ft) E 571295 PAH, TPH, hexavalent
chromium
. Silica sand J1JDC9 ICP metals®, mereury,
Equipment NA hexavalent chromium
blanks . ICP metals®, SVOA,
Tape material J1JDNO PAH

Source: Field logbook EL-1601-05 (WCH 2011).

? 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.

bgs = below ground surface

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma

NA =not applicable

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines

PAH = polycyclic aromatic hydrocarbons
SVOA =semivolatile organic analysis
TPH =total petroleum hydrocarbons
WSP = Washington State Plane
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Figure 2. The 100-N-84:4 Confirmatory Sample Test Pit Locations.

Rev. 0
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REMEDIAL ACTION SUMMARY

Three french drains (formerly part of the 100-N-103:1, 100-N Steam Condensate French Drains
waste site) were added to the 100-N-84:4 subsite because they were within the planned layback
of the 100-N-84:4 pipeline remediation. French drain 9 was removed during demolition
activities performed in 2009 and french drains 10 and 11 were removed and disposed with the
remediation of the 100-N-84:4 pipeline subsite. The french drains are included in this closure
document as interim closed out.

Several segments of the 100-N-84:4 pipeline subsite were removed with previous waste site
remediations and, therefore, were not included in the 100-N-84:4 sample design for verification
sampling (WCH 2014b). Figure 3 shows the segments of pipeline that were removed with
previous remediations. These segments are included in this closure document as interim closed
out.

The Field Remediation Closure Project continued with the remediation of the 100-N-84:4 subsite
from December 2, 2013, through February 24, 2014. The depth of the remediation ranged from
approximately 1.5 to 5 m (4.9 to 16.4 ft) below ground surface resulting in approximately

4,100 bank cubic meters (5,363 bank cubic yards) of soil and pipeline debris being removed for
disposal at the Environmental Restoration Disposal Facility (ERDF). All waste material was
loaded directly from the excavation into ERDF containers for disposal; therefore, no waste
staging pile area was generated for the 100-N-84:4 subsite. Additionally, there is no overburden
soil stockpile associated with the 100-N-84:4 pipeline subsite. A post-remediation civil survey
was conducted following remedial action activities and is provided in Figure 4. Photographs of
the 100-N-84:4 remediation are provided in Figures 5 through 12.

Several in-process soil samples were collected from the 100-N-84:4 pipeline subsite during and
at the completion of site remediation. The data are provided in Appendix B.

Two verification soil samples were collected at road crossing areas as described in the “Request
to Verification Sample and Backfill Immediately Portions of 100-N-84 Pipeline Subsites that
Cross Under Established Roadways” (WCH 2014c) agreement. The verification samples are
further discussed in the “Verification Sampling Activities” section of this remaining sites
verification package.

Remaining Sites Verification Package for the 100-N-84.:4, 100-N Area Steam and Condensate Pipelines 6
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Figure 3. 100-N-84:4 Pipeline Segments Removed with Other Waste Sites.
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Figure 4. 100-N-84:4 Post-Excavation Civil Survey.
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Figure 5. 100-N-84:4 Excavation, South of
105-N Reactor (December 3, 2013).
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Figure 7. 100-N-84:4 Excavation, North of
105-N Reactor (December 12, 2013).

Figure 8. 100-N-84:4 Excavation Complete East of
105-N Reactor (February 3, 2014).
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Figure 9. 100-N-84:4 Excavation Complete East of
105-N Reactor (February 3, 2014).

Figure 10. 100-N-84:4 Excavation North of
105-N Reactor (March 10, 2014).
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Figure 11. 100-N-84:4 Excavation South of 105-N Reactor,
Looking South of Road Crossing (March 10, 2014).

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines

Rev. 0

14



Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Figure 12. 100-N-84:4 Excavation South of 105-N Reactor,
Looking North of Road Crossing (March 10, 2014).
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VERIFICATION SAMPLING ACTIVITIES

Focused verification soil samples were collected on February 6 and 26. 2014, at two road
crossing areas as described in the “Request to Verification Sample and Backfill Immediately
Portions of 100-N-84 Pipeline Subsites that Cross Under Established Roadways” (WCH 2014c)
agreement. The samples were collected to allow the area to be backfilled ahead of the normal
verification sampling/closeout process. These road crossing areas were excluded from the
verification sample design. The verification sample results are provided in Appendix C.
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Verification soil sampling continued on May 5, 2014, per the Work Instruction for Verification
Sampling of the 100-N-84.:4, 100-N Area Steam and Condensate Pipelines (WCH 2014d).
Sampling was conducted to support a determination that residual contaminant concentrations in
the soil meet cleanup criteria specified in the 100-N Area RDR/RAWP (DOE-RL 2013) and
100-N Area 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 (RAOs) and remedial action
goals (RAGs) for the 100-N-84:4 subsite. The following subsections provide additional
discussion of the information used to develop the verification sampling design. The statistical
results of verification sampling are also summarized to support interim closure of the site.

Contaminants of Potential Concern

The COPCs identified in the Work Instruction for Confirmatory Sampling of the 100-N-84:4,
100-N Area Steam and Condensate Pipelines (CWI) (WCH 2010) included ICP metals, mercury,
and hexavalent chromium. Total petroleum hydrocarbons and PAH were identified as COPCs if
oil or burnt soils/material were encountered. Although not identified in the CWI, ion
chromatograph anions, and nitrate/nitrite were added as COPCs for a sample of burnt material.
Radiological activity and volatile organic compounds (VOCs) were not detected in the field
during confirmatory sampling; therefore, radionuclides and VOCs were not added as COPCs for
this site.

Because antimony, arsenic, barium, cadmium, total chromium, copper, lead, manganese,
molybdenum, nickel, selenium, zinc. and hexavalent chromium were detected above a RAG in
the confirmatory samples (Appendix B), they were retained as site COPCs for verification
sampling. Although not detected above a RAG, analysis for mercury was also retained.
Additionally, beryllium, boron, cobalt, silver, and vanadium were included in the expanded list
of ICP metals. Anions were not detected above RAGs in the sample of burnt material and were
not considered COPCs for verification sampling. Total petroleum hydrocarbons and PAH were
also detected above a RAG; however, asphaltic material related to former construction
(roadways, parking lots, mastic. and gilsulate applications around subsurface pipelines)
intersected or coincided with the pipeline remediations. In these instances, TPH and PAH
associated with asphaltic materials were likely to be present above soil RAGs. Therefore, TPH
and PAH were not considered site COPCs unless soil staining was observed (WCH 2014d). Soil
staining was not observed during the verification sampling; therefore, TPH and PAH were not
added to the list of analyses for verification sampling.

The final list of analyses for verification sampling of the 100-N-84:4 subsite included
ICP metals, mercury, and hexavalent chromium.

The analytical methods that were performed to evaluate the site COPCs are provided in Table 2.
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Table 2. 100-N-84:4 Pipeline Subsite Laboratory Analytical Methods.

Analytical Method Contaminants of Potential Concern
ICP metals® — EPA Method 6010 Antimony, arsenic, barium, cadm%um, chrom'ium, copper,
lead, manganese, molybdenum, nickel, selenium, and zinc
Mercury — EPA Method 7471 Mercury
Hexavalent chromium — EPA Method 7196 Hexavalent chromium

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

EPA=U.S. Environmental Protection Agency

ICP = inductively coupled plasma

Verification Sample Design

The 100-N-84:4 pipeline subsite was divided into three areas for evaluation. The areas were
determined based on geographical location of pipeline segments and the location of the colocated
100-N-84:2 pipeline subsite, and the pipeline segments removed with other waste sites.

Figure 13 shows the three areas. The area shown in green (Area 2) consists of the 100-N-84:4
pipeline segments that were colocated with the 100-N-84:2 pipelines, the area shown in blue
(Area 3) consists of the 100-N-84:4 pipeline segments that were removed and dispositioned with
other waste sites, and the area shown in red (Area 1) consists of the verification sampling area
for the remaining 100-N-84:4 pipeline segments.

One decision unit was identified for Area 1. Twelve statistical samples plus one duplicate and
one split sample were collected from the decision unit. The sample area was restricted to a
narrow segment of the excavation floor directly below and approximately 1 m (3.3 ft) on either
side of the pipeline location. Two focused verification samples were collected from Area 1 at
the former location of french drains 10 and 11. The french drains were formerly part of the
100-N-103:1 waste site; however, they were added to the 100-N-84:4 subsite because they were
within the planned layback of the 100-N-84:4 pipeline remediation. Additionally, two focused
verification samples were collected at road crossing areas. The verification sample summary is
provided in Table 3.

No verification soil samples were collected from Area 2. The 100-N-84:4 pipeline segments
within Area 2 were steam piping that ran parallel with the 100-N-84:2 diesel and Bunker C
pipelines. The excavation to remove the 100-N-84:2 pipelines and petroleum contaminated soil
extended to a minimum depth of 4.6 m (15 ft) below ground surface. Because the 100-N-84:4
pipeline was fairly shallow, sufficient soil has been removed from below the pipeline to have
removed any potentially contaminated soil that may have come from the steam pipeline. Soil
samples collected from the bottom of the excavated area would not be representative of the
100-N-84:4 steam pipeline segments.

No additional verification soil samples were collected from Area 3. The pipeline segments have
been removed with other waste sites (WCH 2014b).
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Figure 13. 100-N-84:4 Sample Areas.
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Table 3. 100-N-84:4 Waste Site Verification Sample Summary Table.

HEIS Washington State Plane
Sample Location Sample Coordinates Sample Analysis
Number Northing (m) | Easting (m)
100-N-84:4 Road Crossing Focused Verification Samples
N-84-4a J1T9D7 149278.5 571053.6 ICP metals®, mercury,
N-84-4b J1T9D8 149423 .55 571354.17 hexavalent chromium
100-N-84:4 Excavation Verification Samples
EXC-1 JNTL72 149257.6 571050.3
EXC-2 JITL73 149300.1 571062.5
EXC-3 JITL74 149321.3 571405.7
EXC-4 JITL75 149353.1 571460.9
EXC-5 JITL76 149374 .4 571411.8
EXC-6 JITL77 149395.6 571387.3
EXC-7 JITL78 149416.8 571362.8 ICP metals®, mercury,
EXC-8 JITL79 149438.1 571338.3 hexavalent chromium.
EXC-9 JITL8O 149448.7 5713322
EXC-10 JITLSI1 149544.2 571277.0
EXC-11 JITLS2 149554.8 571234.1
EXC-12 JITL83 149554.8 571319.9
Duplicate of EXC-3 JITL84 149321.3 571405.7
Split of EXC-3 JITLSS 149321.3 571405.7
FS-1° JITL8S 149558.1 571258.8 ICP metals®, mercury,
FS-2° JITL86 149566.4 571299.5 hexavalent chromium
Equipment blank JITL87 NA NA ICP metals*, mercury

® Analysis for the expanded list of ICP metals was performed to include antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and

zinc.

® Focused samples FS-1 and FS-2 are the former locations of french drains number 10 and 11, respectively.
HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
NA =not applicable

All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the 100-N Area Sampling and Analysis Plan for
CERCLA Waste Sites (DOE-RL 2006). All samples were grab samples collected at the
predetermined coordinates.

Additional information related to verification sampling can be found in the field sampling
logbook (WCH 2014a). The verification sample locations are shown in Figure 14.
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Figure 14. 100-N-84:4 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-N-84:4
subsite was performed by direct comparison of the statistical or maximum sample results for
each COPC against the cleanup criteria.

The primary statistical calculation to evaluate compliance with cleanup standards is the

95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each detected COPC are computed for the 100-N-84:4 subsite decision unit as specified by the
100-N Area RDR/RAWP (DOE-RL 2013). 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-N-84:4 subsite against the RAGs are
summarized in Tables 4 and 5. Contaminants that were not detected by laboratory analysis are
excluded from these tables. Calculated cleanup levels are not presented in the Cleanup Levels
and Risk Calculations Database (Ecology 2014) under WAC 173-340-740(3) for calcium,
magnesium, potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for
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 table.

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).

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-N-84:4 subsite achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
100-N Area ROD (EPA 1999) and documented in the 100-N Area RDR/RAWP

(DOE-RL 2013).

Attainment of Nonradionuclide RAGS
Tables 4 and 5 compare the cleanup verification sample results for the 100-N-84:4 subsite

excavation to the applicable soil RAGs for direct exposure, protection of groundwater, and
protection of the Columbia River.
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Table 4. Comparison of Contaminant Concentrations to Action Levels
for the 100-N-84:4 Excavation Verification Samples.
Statistical or Remedial Action Goals (mg/kg)* Does the Does the
Maximum Soil Cleanup | Soil Cleanup | pocult Result
COoPC Result ® Direct Level for Level for Exceed Pass
(mg/kg) | EXposure | Groundwater River RAGs? | RESRAD
Protection Protection Modeling?
Arsenic 4.3 (<BG) 20° 20° 20°¢ No -
Barium 69.8 (<BG) 16,0004 200 400 No -
Beryllium 0.35 (<BG) 10.4° 1.51° 1.51° No -
Boron® 1.1 16,000¢ 320 -t No -
Cadmium® 0.15 (<BG) 13.9¢ 0.81° 0.81° No -
Chromium (total) 19.5 120,000°¢ 18.5°¢ 18.5°¢ Yes Yes'
Cobalt 9.2 (<BG) 1,600¢ 32 --8 No -
Copper 16.7(<BG) | 2,960¢ 592 22.0° No ~-
Hexavalent chromium f 0.423 2.1°¢ 4.8 2 No --
Lead 7.6 (<BG) 353 10.2° 10.2° No -
Manganese 336 (<BG) | 11,200¢ 512° & No -
Mercury 0.030 (<BG) 244 0.33° 0.33°¢ No --
Molybdenum 0.60 4004 8 -8 No --
Nickel 17.0 (<BG) | 1,600¢ 19.1° 27.4 No -
Selenium 0.88 4004 5 1 No -
Vanadium 52.9 (<BG) 560¢ 85.1°¢ -8 No -
Zinc 57.5 (<BG) | 24,0007 480 67.8° No -

* RAGs obtained from the 100-N Area RDR/RAWP (DOE-RL 2013).

b

95% UCL Calculations (Appendix C).
¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d)
(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as

discussed in Section 2.1.2.1 of the 100-N Area RDR/RAWP (DOE-RL 2013).

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, Ecology 1996.

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

w e o

Maximum or 95% UCL, depending on data censorship, as described in the /00-N-84.4 Subsite Cleanup Verification

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]).

~ in Washington State (Ecology 1994).
' Based on RESRAD modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2013), it is predicted that
the residual concentration of total chromium will not migrate through the soil and reach groundwater (and thus the
Columbia River) within 1,000 years (based on the soil-partitioning coefficient of total chromium of 200 mL/g). A
contaminant with a soil-partitioning coefficient of 80 mL/g or greater is not predicted to migrate vertically through the soil.
Therefore, the residual concentration of total chromium is predicted to be protective of groundwater and the Columbia River.

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

-- = not applicable
BG = background

COPC = contaminant of potential concern
RAG =remedial action goal
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Table 5. Comparison of Contaminant Concentrations to Action Levels
for the 100-N-84:4 Focused Verification Samples.
Remedial Action Goals (mg/kg)* Does the
. : Does the
Maximum Soil Cleanup | Soil Cleanup Result
b . Result
COPC Result Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River o | RESRAD
. . RAGS? < o
Protection Protection Modeling?
Arsenic 3.8 (<BG) 20° 20° 20° No --
Barium 95.8 (<BG) | 16,000¢ 200 400 No -
Beryllium 0.21 (<BG) 104° 1.51°¢ 1.51° No -
Boron® 3.2 16,000¢ 320 -8 No -
Cadmium® 0.39 (<BG) 139°¢ 0.81° 0.81° No -
Chromium (total) 11.6 (<BG) | 120,000¢ 18.5°¢ 18.5° No --
Cobalt 10.8 (<BG) 1,600¢ 32 --8 No -
Copper 743 2,960 59.2 22.0° Yes Yes'
Hexavalent chromium f 0.455 2.1°¢ 4.8 2 No --
Lead 12.3 353 10.2°¢ 10.2° Yes Yes'
Manganese 405 (<BG) 11,200¢ 512°¢ -8 No --
Mercury 0.018 (<BG) 244 0.33° 0.33° No -
Molybdenum f 0.31 40014 8 -8 No -
Nickel 23.8 1,600¢ 19.1¢ 27.4 Yes Yes'
Selenium 1.0 400° 5 1 No -
Vanadium 71.3 (<BG) 5609 85.1° -8 No -
Zinc 104 24,0004 480 67.8°¢ Yes Yes'

* RAGs obtained from the 100-N Area RDR/RAWP (DOE-RL 2013).

b

Verification 95% UCL Calculations (Appendix C).

Maximum results of the road crossing and french drain focused samples as described in the 100-N-84:4 Subsite Cleanup

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

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100-N Area RDR/RAWP (DOE-RL 2013).

[ S T -W

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, Ecology 1996.

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

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

_ in Washington State (Ecology 1994).
' Based on RESRAD modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2013), the residual
concentrations of copper, lead, nickel, and zinc are not predicted to migrate more than 2.6 m (8.5 ft) vertically within
1,000 years (based on the contaminant with the lowest soil-partitioning coefficient [22 mL/g for copper]). The vadose zone
beneath the 100-N-84:4 subsite is approximately 8 m (26.2 ft) thick. Therefore, the residual concentrations of copper, lead,
nickel, and zinc are predicted to be protective of groundwater and the Columbia River.

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

- = 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

RAG =remedial action goal
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All COPCs were quantified below direct exposure RAGs. All COPCs were quantified below
groundwater and/or river protection soil RAGs with the exception of total chromium, copper,
lead, nickel, and zinc. However, given the lowest soil-partitioning coefficient (Kg) 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-N Area RDR/RAWP (DOE-RL 2013). The vadose zone beneath the
100-N-84:4 subsite is approximately 8 m (26.2 ft) thick. Therefore, residual concentrations of
total chromium, copper, lead, nickel, and zinc are predicted to be protective of groundwater, and
thus the Columbia River.

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-N-84:4 subsite is included in the 100-N-84:4
Subsite Cleanup Verification 95% UCL 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 total chromium, nickel, and selenium, which fail one or more parts
of the three-part test to be protective of groundwater and the Columbia River. Based on
RESRAD modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2013),
the residual concentrations of total chromium, nickel, and selenium are predicted to migrate less
than 15 m (49.2 ft) vertically within 1,000 years (based on the contaminant with the lowest soil-
partitioning coefficient [selenium] of 5 mL/g). Because the 100-N-84:4 pipelines subsite is
located throughout the 100-N Area at differing elevations, a conservative approach to
determining the vadose thickness was taken. A starting elevation of 131.5 m (431 ft) (pipeline
segment closest to the river) was used for the entire 100-N-84:4 pipelines subsite and a '
maximum remediation depth of 5 m (16.4 ft) was assumed for the entire site. With the
groundwater at approximately 118.5 m (389 ft), the vadose was determined to be 8 m (26.2 ft)
thick, which is insufficient to show groundwater/river protection for selenium. Therefore, the
vadose thickness was reevaluated in the areas surrounding the locations where selenium
exceeded a groundwater/river RAG to determine if sufficient vadose zone thickness was
available to show groundwater/river protection. Two locations were evaluated. The area around
sample location EXC-2 had a starting elevation of 140 m (459 ft), the remediation depth was
approximately 2 m (6.6 ft), and the groundwater is at 118.5 m (389 ft); therefore, the vadose
thickness is 19.5 m (64 ft). The area around sample location EXC-9 had a starting elevation of
139 m (456 ft), the remediation depth was approximately 2 m (6.6 ft), and the groundwater is at
119 m (390 ft); therefore, the vadose thickness is 18 m (59 ft). Based on RESRAD modeling and
a vadose thickness of 18 m (59 ft), the residual concentrations of total chromium, nickel, and
selenium are predicted to be protective of groundwater and the Columbia River.
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An additional application of the three-part test is included for the statistical data sets that default
to the maximum 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.

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 contammant carcinogenic risk of less
than 1 x 10°®, and a cumulative carcinogenic risk of less than 1 x 107, For the 100-N-84:4
subsite, these risk values were not calculated for constituents that were either not detected or
were detected at concentrations below Hanford Site or Washington State background. All
individual hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative
hazard qu0t1ent for those noncarcinogenic constituents above background or detected levels is
5.1 x 10”2, which is less than 1.0. The excess cancer risk for hexavalent chromium, the only
contammant subject to the excess cancer risk calculatlon is 2.2 x 107, which is less than the
individual carcinogenic risk of less than 1 x 107 and the cumulative carcinogenic risk of less
than 1 x 10°. The 100-N-84:4 subsite meets the requirements for the direct contact hazard
quotient and excess carcinogenic risk as identified in the 100-N Area RDR/RAWP

(DOE-RL 2013).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-N-84:4 subsite included a calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulatlve hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 x 107, and a cumulative excess
carcinogenic risk of less than 1 x 10 . Risk values were calculated for constltuents 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-N Area
RDR/RAWP (DOE-RL 2013). Based on this model and a vadose zone of approximately 8 m
(26.2 ft) in thickness, a K4 of 8.8 or greater is required to show no predicted migration to
groundwater in 1,000 years. All individual hazard quotients for noncarcinogenic constltuents are
less than 1.0. The cumulative hazard quotient for the 100-N-84:4 subsite is 3.0 x 10", which is
less than 1.0. No carcinogenic constituents met the criteria for groundwater protectlon
evaluation at the 100-N-84:4 subsite; therefore, no calculations of excess carcinogenic risk were
performed. Therefore, nonradionuclide risk requirements related to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2014d), the field logbook (WCH 2014a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.
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The DQA for the 100-N-84:4 subsite established that the data are of the right type, quality, and
quantity to support site closeout decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in a 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.

SUMMARY FOR INTERIM CLOSURE

The 100-N-84:4 subsite has been evaluated in accordance with the 100-N Area ROD (EPA 1999)
and the 100-N Area RDR/RAWP (DOE-RL 2013). Verification sampling was performed, and
the analytical results indicate that the residual concentrations of COPCs at the site meet the
RAO:s for direct exposure, groundwater protection, and river protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-N-84:4 subsite to Interim Closed Out. Contamination above direct exposure levels was
not observed in the shallow zone soils and is concluded to not exist in deep zone soils.
Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the sites
are not required.
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APPENDIX B
CONFIRMATORY AND IN-PROCESS SAMPLE DATA
Table B-1. Confirmatory Sample Data. (7 Pages)
Sample Sample Sumple Locatio Northing | Easti Aduminum Aniimony Arsenic Burium
Number | Date/Time vample ocaflon  Rorag | BASUOE ey | Q]PQL| me/ke |Q|POL| me/ig |Q1PQL| me/kg | Q]PQL
JIDCT 6202011 12:05[4TP-8, soil helow pine | 149365 | 571178 | 19200] | 7.56] 0834 Bloo1| 231 [ '1.51] 1090 [ (076
NIDCS [6:222011 13:30/4TP-1. soil below pipe 149299 | 571058 | 11600 5.43] 131 0.65] 6.22 1.09] 603 0.54
[ J1IDCY | 62872011 12:15|iEquipment blank NA NA |27 ] 5| o6 uloe| 1 [u 1 |245] 05|
JUDIDO [6/28/2011 12: 15|41 P-2, soil below pipe 149261 | 571262 § 4840 1339] 0.406 | U] 0. 41{ 2.14 0.68] 443 1 0.34
JUDD! |628/2011 12:204TP-2, stained soil | 149261 | 571262 | 1830 | | 49 | 0.588 {U|059] 1.97 | 098] 111 | 049
JUDD2 16282011 12:22{Duplicate 113DDO 149261 | 571262 | 6090 1438|0525 {U[DS53] 225 088 495 10,44
JUDE2_| 29/2011 8:50 [4TP-9, soil helowpipe | 149683 | 571313 | 7780 | 496| 0596 (U 06 | 319 | [099| 575 | T 05
_JUDF4_[6729/2011 11.00]4TP-10, soil below pipe | 149661 | 571205 | 3950 | 7391} 0469 'Uloa7] 175 | 07 7 "33 030
NIDFS | 7/112011 14:30 4TP-3, soil below plp_t, | 149516 | 571322 | 9910 6.09] 0.73 Uj073] 381 122 433 0.61
| UUDK7 [ 71372011 12:00[4TP-7,soil below pipe | 149406 | 571349 | 4030 | | 5.83 (071 156 l_l'_l 3121 058
JHIIDM6 | 6/20/2011 8:10 j4TP-6, hurnt mutenal 149358 | 571154 | 1060 10 1.2 2 Ju 2 176 1
JUIDMT 16/20/2011 11:5514TP-8. pipe contents 149365 | 571178 1 6120 {259 311239 SA7] 450 2.59
TIDMB 6222011 13:26J4TB.1 pipe contents | 149299 1 5710358 | 1330 | 536 643 36 | 07| 26 | 536
JIDMO 1672972011 10:45 4TP-190, pivc contents 149661 | 371295 1 S17 UisLy 6.2 11 10.3] 5.17 |U 517
TIUDNO [ 7132011 11 30[Equipment blank. lape | NA | NA | 03 053[ 1452 [B 0w 196 | 044
JHDR6 | &20/2011 8:10 [41P-6, burnt material 149358 | 371154 . ] X Fy
JUIDRT [ 6/22/2011 13:20[4°TP-1, pipe contents 149209 { 371088
Sample Sample " 8 /im - ee o BeryHium Boron Cadmium Calcium
Number | Dutertime | Sumple bocation | Northing) Kasting [ oo ToOL | make | O [POL| ma/ke [ Q[POL merke [Q[POL
NInC? 6«"0/'"0” 12-0584TP-8, sotl below pipe 149365 | 371178 1 0134 [Bl 03 | 558 3.03] 0.326 1.3 12060001 2270
J1JDC8_|6/22/2011 13 30|3TP- 1, soil below pipe | 149299 | 571058 | 0.094 |B| 022| 7.19 | 1217|0926 |0.22]1 w;)630
JHIDCY 0.8'7011 12:15] Equipment blank NA NA 0067 {B 0.2 2 iUl 2 U2 U 02 L 100
JIIDDO_| 6282011 12:15{4TP-2, soil below pipe | 149261 | 571262 | 0262 | 014] 0645 B|133| 0092 |B| 014] 5830 | 677
JLIDDI |67872011 12:20}4TP-2, stained soil 149261 | 371262 | 0098 [B 02| 144 B[196] 009 [B 02| 2410 (979
JUDD2 {628 2011 12:22Duplicate 11IDDO 149261 | 571262 | 0.292 0181 131 BIL73{U1I8IB 018] 6310 | [ R7S
JUDF2_| 6202011 8:50 [4TP-9_ soil below pipe | 149683 571313 0271 (02 145 BI199]0117|B| 023530 ] 993
NIDF4 6292011 11:00§4TP-10, soil below pipe 149661 | 571293 1 0191 016] 0716 BI1.56] 008 |B|016] 3240 | [ 782
JUDES | 71172011 14:30[4TP-3, soil below pipe | 149516 | 5713 3;;% o173 [Bio2¢| 5 [2a3] 0383 [o24fome00] | 609
NIDF7 | 7/13:2011 12:00§4TP-7, soil below pipe 149406 | $71349 1 0233 U 023[ 0716 I B{2.33] 0.117 | B 0.23 163000 383
JTIIDMS6 | 6/20,2011 8:10 |4TP-6, bumt material__ | 149358 | 371154 | 0268 |B 04 | 259 4 [0135|B| 041430 | | 200
| JUIDM7 6/ 202011 11:55 41P-8, pipe contents 149365 | 571178 | 1.03 |U 103| 103 U|103] 103 U 1.03] 3980 I's17
JIJDMS8 [622/2011 13:20§4TP-1, pipe contents 149200 | 571058 | 214 U 214] 102 BI214] 214 U 2114|1850 | (1070
| JUDMY [6/29.2011 10:4314TP-10, pipe contents 139661 | 5712905 | 2.07 {U 207] 207 [U]20.7] 207 (U] 2.07] 1030 111030
JLIDNO_ | 71372011 11:30{Equipment blank. tape NA NA [e17s (Uloas] 631 1751 0071 [Bluis|ss960 ] [zilo
NIDR6 | 6/20:2011 3:10 J4TP-6. bumt material 149358 | 371184 | : o [an
JIDR7 (64222011 13:2014TP-1, pipe contents 149299 | 571058
. .- " . y y ) Hexavalend
33 :g::_ n:f:?f:m Sample Locative | Northing | Easting Sl ek ey ippe Chromium
: mg/ke | O meikg | Q[POL] me/ke [OTPQLI mekg [Q]POQL
JIDCT 16202011 12:05{4TP-8. soi] below pipe 149365 | S71178 | 225 142 3031 32.4 151§ 336 [
JIDCE [6/22/2011 13:30[4TP-1, soil below pipe | 149399 | 371638 | 159 107 . [217] 233 | | 109] 132 [D/ 133
JIIDCY [6/28/2011 12:15|Equipment blank NA INA Jo3%6 | 85 |U 05
JHDDO [6/28/2011 12:15]4TP-2, soil below pipe 149261 | 571262 | 128 053 (U 053
JIIDDI (672872011 12:20[4TP-2, siained sl | 149261 | 571262 | 3.88
NIDD2 (6282011 1222 Duplicae N1IDDO 149261 | 571262 | 585
JUDF2_| 6292011 8:50 [4TP-9_ soil below pipe | 149683 | 571313 | 157
TTIIDEA [6/2972011 11:00}4TP-10, s0il below pipe | 149661 | 571295 | 389
JIIDFS | 71172011 14:304TP-3, soil below pipe 140516 | 571322 | 847
TIDF7 | 771372011 12:00}4TP-7. soil below pipe | 149406 | 571349 | 511
JTIDMS6 | 6/20:2011 8:10 [4TP-6, hurnt mulerial 149358 | 571154 | 3.1
JUDM7 [6/2072011 11:53|41P-8_pipe contents | 149365 | 571178
J1IDMS [6/22/2011 13:20}4TP-1, pipe contenls 139299 | ST1058
_J1IDM9 |6/29/2011 10:454TP-10, pipe contents 149661 | 371295
JUDN0_[7132011 11.30[Equipment blank,tape | NA | NA 3
JIJDR6 | 62072011 8 10 J4TP-6, burnt material 149358 | 571154 0154 U D15
JUIDR7 16222011 13:20{4TP- 1, pipe contents 149209 | 571058 | £ 0815 016
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Table B-1. Confirmatory Sample Data. (7 Pages)
Sample Sample N - . . Lron Lead Magnesium Kfanganese
Number | DateTime Sampitlotalion  (Nowthing| Fasting ety oTo0n] sl [Q[PQL mu/ke [Q[POL me/ka [O]POL
“JIIDCT [620 2011 12.05[4TP-8. sorl below pipe | 149365 | 571178 | 18300] | 303| 306 . |076]22700] 113 ] 259 | 736
JHDCE [6.22 2011 13:30[4TP-1, soil below pipe 149200 | S71038 J19100] 21 L ; os4/1390] s15] 213 543
TIDCY [§2872011 12:15|Equipmentblank | NA | NA | 852 | | 20 | 0566 | 03| 433 |B| 75 | 608 | | S
JIDD0 |6282011 1215 4TP-2, soilbelow pipe | 149261 s71262 123300 1135] 489 | [034] 4310 1508 315 339
JUDDL [6 2872011 12.20]4TP-2, stained soil | 139261 | $71262 | 28400 | 196] 45 | [049] 457 | 73.4f 350 49
TIDD2 |6 2382011 1222 Duplicate JLIDIDO 149361 | 371262 J 24500 11751 488 044] 4960 | T656) 319 | 438
TIIDF2 | 62972011 8:50 |3TP-0. soilbelow pive | 149683 | 571313 | 16200 | | 199| 41 | | 05 | 4510 | 743] 223 _‘_496
TTUDF4 [672072011 11-00[4TP- 10, soil below pipe | 149661 | 571205 [ 17200] [156] 302 | [039] 3680 | [s86] 216 | 391
JUDES 1771172011 14:30[4T0-3, soil below pipe 149516 | 571322 | 27000 122 35 0.61 | 9280 w13 306 6.()9
JUDF7 17132011 12.00[4TP-7, soi] below pipe 149406 1 371349 1 107001 1233 260 | 1 USE] 2580 8250 177 | 1583
JUDMG | 620 2011 8:10 [41P-6. bumt matertal 149338 | S71154 | 7420 | 40 ] 325 | 1 469 1s0] 752 10
TIDMT [6/20 2011 11L3S|4TP-§, pipe contents 149365 | 571178 |215000] | 414 | 148 | |239]| 4330 | | 38% | 1450 | 259
“IUIDMB |62 2011 13:36[4T0-1, pipe eoments | 149299 | 571058 [ssouno] 429 | 597 | |s36| s47 (B soa| 908 | 536
JUIDMO (67292011 10:45[47P- 1. pipe vontents 140661 571295 |3 8OL . S 776 |UI 7716 ] 977 S1.7
JUIDNO J711372011 11:30 quipinent blank, vape NA | 0385 B 1210 6581 188 | 439
JUDR6 | 62072011 8:10 [4TP-0. burnt material 149358 | 5371154 T S PR R &
JHDR? 6222011 13:20{4TP- 1. pipe contents 149299 1 ST10S8
Sample Sample samate Location Northing | Fastin Mercury Molvbdenum Nickel Potassium
Number Datel/Time AR ; i mgdie | Q| POL | mgky |QIPOL | ma/kg | QI POL| melka olroL
JHIDCT 620 2011 1203 4TP-8, soil below pipe 149363 571178 048 [Ujo0s| 063 B|3.031 47.7 6051 M1y 603
JLIDCS [6/2272011 13 3014TP-1, soil below pipe | 149209 031 [Clow3| 106 [BI217] 315 | 335] 6340 | | 435
JUDCY 16/28: 2001 12:15 Equipment blank 0024 U002 2 W 2 4 1L 4 79.1 |B: 400
TUIDD0_[6/282011 12:15[4TP-2. soil below pipe )wm 122 |00 [UToo3| 0382 B135] 255 [ 271] 741 271
JUDDIL 6728 2011 12:20]41P-2. stained soil 149261 | 571262 | ww2e (Ul 003| 0672 B|1.96] 392 1 3 392
nmp: Jexdami 2 Duplicate THDDO 149261 | 71262 | 0025 (U002l 0351 (B[ 175] o0l 3.5 350
JLIDE2 16 29 2011 8:50 [4TP-9. so0il below pipe 149683 | 371313 | o026 [U003] 0313 [B[199] 133 3971 1270 397
JIDES 67292011 11:00{41TP-10, soil below pipe 149661 | S71295 | 0025 U002 0485 (131 1.56 3.13
JUDES {71172011 14:304TP-3, sail below pine 149506 | STLI22 | 0.034 [U[ 003 ] 0.601 [B} 243
JUDET {7 132011 {2:0004TP-7. soil below pipe 149406 | 571340 | 0035 | U003 0.265 [ Bj233
TUDNG | 620 2011 8 10 [41P-6. burnt material 139358 | 571154 | 0047 | | 003] 0563 |[B| 4
JUDM7 [6°202011 11.3514TP-8, pipe contents | 149365 | $71178 | 1027 [U ] 003] 494 |B| 103
JUIDNME |6 223011 13:20{37P-1 -1 pipe contents 140299 | 371058 | 047 03] 206 (B[21.4
JUDMO [6292011 10.45[4TP-10, pipe coments | 149661 | 571205 | 0025 [U 003|323 [B[207]
JUDNO 17/13/2011 11:30{Equipment blank. tape NA NA 0913 ‘B[1.75 i
JUDRG6 | 6/20:2011 8:10 4TP-6, humt material 149358 | 571154 i I
JUDR? 6222000 132004711, pipe contents 149299 | 571058 e
Sample Sample 3 3 . . = o Selenium Silicon Silver Sodium
Number | Date/Time Sample Location | Northing| kasting [ TOTPOL | merke [Q]POL [ miz/ke [ Q [POL| mefie [O]FOL
TUDCT 6202011 12:05[4TP-8_ soil below pipe | 149365 | ST1178 | 0454 (U 045] 576 | |3.03] 0303 [U a3 | 572 | 756
JUDCS 6222001 13:3014TP-1, soil beow pipe 149200 | s71058 J 0358 | 1033 260 217 02176 022] sss 54.3
JUDCY [6:28° 2011 12:15 liquipment blank NA NA 03 (Ul o03 ] I8 2 | a2 jG 02] 118 B! S0
JUIDDO |6 28 2001 12:154TP-2, sonl below pipe 149261 | S71262 | 0203 (U] 0.2 | 266 135] 0135 [U 014] 376 339
JUIDDT 6282001 12:20]4TP-2, stained soil 149261 | 371262 | 0.294 [U 029} 313 1.96] 0.196 [U. 02 | 2510 49
| J1DD2 628 2011 1223 [Duplicate 110 149261 | 571262 | 0263 [U  026] 378 175| 0175 (U 0.18] 00 | | 438]
JUDE2 | 67292011 8:50 [4TP-9. s0il below plpe 149683 | 571313 Ju2og U 03 | 432 199 G199 117 02 | 165 49.6 |
JVIDF4_[6/2972011 11.00[4TP-10, soil below pipe | 149661 | 571205 | 0234 [U]023] 240 156] 0156 |U 0.16] 153 9.1
JUDES [711:2011 13:30[4TP.3 soil belowpipe | 149516 | 571322 [ 0365 [UT037] 815 | [243[ 0243 [U 024f 1140 | 1609
JUIDFT |7 132001 [2:00]4TP-7, soil below pipe 149406 | 571330 | 035 [Ulo3s| 878 233]1023310:023] R0
J1IIDM6 | 620 2011 8:10 [4TP-6. burnt material 149358 | s711s4 f 125 | [ 06| 233 4 ] 04 U 04
JUDM7 |6 202011 11:55]4TP-8, pipe conlents 149365 | 571178 | 1.55 J1 155 228 10.3] 1.03 |Ui103
| JLIDMS 6222011 13- 20[4TP-1, pipe contents 149299 | ¢ VATV I3z el 124 204 qUT2 14
JIJDOM9 62920011 1H0:45[4TP-10. pipe contents 149661 | ! 31 ' 1370 [207] 207 |G 2w
JUDNe (71372011 1130ikquipment blank, tape | NA | NA ] 0486 | 1 102 0175
,,,,, CTUDR6 | 6 20,2011 870 [41P-6, burat material 149358 | $71154 | j : ]
JUDR? [6:22 2011 13:2044TP-1, pipe contents 149200 1 371058 i i
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Table B-1. Confirmatory Sample Data. (7 Pages)
Sample Sample . . ] Vanadium Zinc
Number Date/Time Sample Location Northing | Easting mz/ke | Q] POL | ma/ka | O[POL
NIDCT [6/20/2011 12:05]|4TP-8, soil below pipe 149365 | 571178 68 3.78| 553 15.1
J1IDC8 [6/22/2011 13:30]4TP-1, soil below pipe 149299 | 571058 | 573 2721 589 10.9
J1IDC9 |6/28/2011 12:15|Equipment blank NA NA 0.833 |[B| 25| 2.81 |B| 10
JIIDDO {6/28/2011 12:15}4TP-2, soil below pipe 149261 | 571262 | 66.6 1.69] 52 6.77
J1JIDD1 |6/28/2011 12:20|4TP-2, stained soil 149261 | 571262 | 58.4 245] 127 9.79
J1JDD2 |6/28/2011 12:22|Duplicate J1JDDO 149261 | 571262 | 72.7 2.19| 63.3 8.75
JUDF2 | 6/29/2011 8:50 |4TP-9, soil below pipe 149683 | 571313 | 35.1 2.48| 34.6 9.93
J1IDF4 |6/29/2011 11:00}4TP-10, soil below pipe 149661 | 571295 | 319 195} 831 7.82
JUIDF5 | 7/11/2011 14:30]4TP-3, soil below pipe 149516 | 571322 | 67.2 3.04] 784 12.2
JUDF7 |7/13/2011 12:00}4TP-7, soil below pipe 149406 | 571349 | 335 292] 293 11.7
J1IDMS6 | 6/20/2011 8:10 |4TP-6, bumt material 149358 | 571154 | 7.53 5 11 |B| 2
J1IDM7 [6/20/2011 11:55]4TP-8, pipe contents 149365 | 571178 | 288 129] 109 51.7
J1JDMS8 [6/22/2011 13:20]4TP-1, pipe contents 149299 | 571058 | 129 |B|26.8] 26l 107
JIJIDM9 [6/25/2011 10:45{4TP-10, pipe contents 149661 | 571295 | 295 [B|259| 103 |U| 103
JIJDNO | 7/13/2011 11:30{Equipment blank, tape NA NA 0.764 |B| 2.19] 7310 211
J1IJDR6 | 6/20/2011 8:10 [4TP-6, burnt material 149358 | 571154
JIIDR7 |6/22/2011 13:20|4TP-1, pipe contents 149299 | 571058
Sample Sample % . : oo - o Bromide Chioride Fluoride
Num:a:r 'Dalc/'ll?imc Sample Location Northing| Easting ks Ql POL | me/kz [O] POL | make [Q] POL
JHIDD 167282011 12:20]47TP-2, stained soil 149261 | 571262 58 (Ul A% 46 (B 53 6 B 5%
o . - - Nitrogen in Nitrite
:2 :::g:: Dt:t;;’i:fm Sample Location Northing| Easting S g :::il Nitrute
g : mgikg {Q] POL | mg/kg Q] POL | mgike [Q] POL
THIDDT 16/28/201) 12:20[4TP-2, stained soil 149261 | 571262 49 B{ 3% 38 iU 38 0.93 (.58
,S:: ':g:fr D:‘:;:lfllplll;e Sample Locaiion Northing | Fasting mg;kgeilg“‘;QL alg/k:u"(;“ POL pi)lll\ {cﬁ:zurc;gi(
JHIDDT 16/28/2011 12:20{4TP-2. stained soil 149261 | 371262 117 (U] 117 51.7 38 692 0]
;:1 :‘:; D:;t?I{)illtxe Sample Location | Northing] Easting 'l;Ld:«»:; ; ‘gg ag&: rfgﬁa;g; E,/: l cen(;fo;ﬁl‘
JHDFA 16/2972011 11:00[4TP-10, soil below pige | 149661 | 71203 1 295000 1 D] 69300 | 18000 | DI208000; 985 [ al
JHIOMO | 62072011 8:10 J4TP-6. burnt material 149358 | 571154 13740000 1320008 86100007 13950008 ]
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Table B-1. Confirmatory Sample Data. (7 Pages)

Rev. 0

Sample Number JLJDNO J1JDF4 J1LIDM6
Location Special EB 100-N-84:4 100-N-84:4
Constituernt Class 07/13/11 11:30 AM | 06/29/11 11:00 AM | 06/20/11 08:10 AM
ug/kz | Q] PQL | ug/ks [ Q| POL | ughks | Q] POL
Acenaphthene PAH 2570000\D 19400 156|1D 170] 23100|D 332
Acenaphthylene PAH 45700D 19400 278D 170 332|U 332
Anthracene PAH 19400/UD | 19400 84.6|1D 170 332|U 332
Benzo(a)anthracene PAH 19400/UD | 19400 130{1D 170 604|D 332
Benzo(a)pyrene PAH 19400/UD | 19400 72|ID 170 1580|D 332
Benzo(b){luoranthene PAH 19400/UD | 19400 170/UD 170 1280|D 332
Benzo(ghi)perylene PAH 5450|JD 19400 170|UD 170  2230|D 332
Benzo(k)fluoranthene PAH 19400|UD | 19400 170|UD 170 349{D 332
Chrysene PAH 19400|UD | 19400 178|D 170 1220|D 332
Dibenz[a,h]anthracene PAH 19400(UD | 19400 94 8/1D 170 673|D 332
lFluoranthene  |PAH 23700D | 19400 636|D 170 332|U 332
Fluorene PAH 26800|D 19400 110/1D 170 332|U 332
Indeno(1,2,3-cd)pyrene PAH 19400|UD | 19400 170|U 170 28300|D 332
Naphthalene PAH 6890|1D 19400 249D 170 8860|D 332
Phenanthrene PAH 146000|D 19400 361D 170 2010|D 332
Pyrene PAH | 13000{JD 19400 446D 170 1420|D 332
1,2,4-Trichlorobenzene SVOA | 30900[UD| 30900
1,2-Dichlorobenzene SVOA 30900|UD | 30900
1,3-Dichlorobenzene SVOA 30900/UD | 30900
1,4-Dichlorobenzene SVOA 30900 UD | 30900
2,4,5-Trichlorophenol SVOA 30900(UD | 30900
2,4,6-Trichlorophenol SVOA 30900 UD | 30900
2,4-Dichlorophenol SVOA 30900|UD | 30900
2,4-Dmmethylphenol SVOA | 30900{UD | 30900
2,4-Dinitrophenol [SVOA 155000|UD | 155000
2,4-Dinitrotoluene SVOA 30900(UD | 30900
2,6-Dinitrotoluene SVOA 30900|UD | 30900
2-Chloronaphthalene SVOA 30900|UD | 30900
2-Chlorophenol SVOA 30000|UD | 30900
2-Methylnaphthalene SVOA 30900|UD | 30900
2-Methylphenol (cresol, o-) SVOA 30900/UD | 30900
2-Nitroaniline SVOA 155000|UD | 155000
2-Nitrophenol SVOA 30900{UD | 30900
3,3'-Dichlorobenzidine SVOA 61900/UD | 61900
3+4 Methylphenol (cresol, m+p) [SVOA 30900/UD | 30900
3-Nitroaniline SVOA 155000|UD | 155000
4,6-Dinitro-2-methylphenol SVOA 30900/UD | 30900
4-Bromophenylphenyl ether SVOA 30900/ UD | 30900
4-Chloro-3-methylphenol SVOA 30900(UD{ 30900
4-Chloroaniline SVOA 30900/UD | 30900
4-Chlorophenylphenyl ether SVOA 30900|UD | 30900
|4-Nitroaniline [SVOA 155000|UD | 155000
4-Nitrophenol SVOA 155000|UD | 155000
Acenaphthene SVOA 30900|UD | 30900
Acenaphthylene SVOA 30900/UD | 30900
Anthracene SVOA 30900(UD | 30900
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
Table B-1. Confirmatory Sample Data. (7 Pages)
Sample Number J1JDNO J1JDF4 J1JDMG6
Location Special EB 100-N-84:4 100-N-84:4
Constituent Class 07/13/11 11:30 AM | 06/29/11 11:00 AM | 06/20/11 08:10 AM
ug/ke | Q| PQL | ug/kg | Q| POQL | ugkg | O | POIL
Benzo(a)anthracene SVOA 30900|UD | 30900
Benzo(a)pyrene SVOA 30900{UD | 30900
Benzo(b)fluoranthene SVOA 30900{UD | 30900
Benzo(ghi)perylene SVOA 30900/UD ! 30900
Benzo(k)fluoranthene SVOA 30900/UD| 30900
Bis(2-chloro-1-methylethylether |SVOA 30900(UD| 30900
Bis(2-Chloroethoxy)methane SVOA 30900{UD | 30900
Bis(2-chloroethyl) ether SVOA 30900{UD| 30900
Bis(2-ethylhexyl) phthalate SVOA 30900|UD | 30900
Butylbenzylphthalate SVOA 30900|UD | 30900
Carbazole SVOA 30900/ UD| 30900
Chrysene SVOA 30900/UD| 30900
Dibenz[a,h]anthracene SVOA 30900/UD | 30900
Dibenzofuran SVOA 30900|UD | 30900
Diethyl phthalate SVOA 30900|UD | 30900
Dimethyl phthalate SVOA 30900(UD | 30900
Di-n-butylphthalate SVOA 30900/UD | 30900
Di-n-octylphthalate SVOA 30900|UD | 30900
Fluoranthene SVOA 30900/UD | 30900
Fluorene SVOA 30900|UD | 30900
Hexachlorobenzene SVOA 30900|UD | 30900
Hexachlorobutadiene SVOA 30900/UD | 30900
Hexachlorocyclopentadiene SVOA 30900/UD | 30900
Hexachloroethane SVOA 30900|UD| 30900
Indeno(1,2,3-cd)pyrene SVOA 30900|UD | 30900
Isophorone SVOA 30900{UD | 30900
Naphthalene SVOA 30000/UD | 30900
Nitrobenzene SVOA 30900|UD | 30900
N-Nitroso-di-n-dipropylamine SVOA 30900/UD | 30900
N-Nitrosodiphenylamine SVOA 30900|UD| 30900
Pentachlorophenol SVOA 155000|UD | 155000
Phenanthrene SVOA 30900/UD | 30900
Phenol SVOA 30900/UD | 30900
Pyrene SVOA 30900/UD | 30900
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Table B-1. Confirmatory Sample Data. (7 Pages)
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Sample Sample %‘;xnlple Location Northing| Eastin Aluminum Antimony Arsenic
Number Date/Time e i stng ug/L [Q[PQL ug/.]1Q[PQL] ugl. {Q] POL
_ 1JF19 7112011 14 IU 4TP-3. water inside pipe | 149316 | 571322 | 204 B| 50 & (Ul 6 o U 1w
CJUF2L | 672972011 8:45 [4TP-9, water inside pipe | 149683 | 571313 | 552 | so | 6 [U| 6 | 205 |B] 10
E2 | 6292011 8:47 !)“?’““f" of P9, watetl ysoesa | smzis | 213 | | so | s (Ul 6 | 10 [u 10
inside pipe | | 3
_TA172011 1410 [4TP-3, water inside pipe | 149516 | 571322 A f
7/]‘% 2011 11 4\ 4TP 7 \vmu inside pipe | 149406 37]349 ! '
) 6/2972011 8:45 |4TP-9. water inside pipe | 149683 571313 | | i :
JH\3WC§ ZA372001 11045 [4TP-7, water inside pipe 149406 | 571349 | 748 30 6 |[U]l 6 10 ju 10
Sample Sample e i o Barivm Beryilium Boren
Number hate/Time Sampils Locxtion Northing] Bissting ug/L QI POL ag/L | QPO ugd. { Q] POL
JURIS | 7TU2011 1410 [4TP-3, water inside pipe | 149516 | 571323 [423 | 5 | 2 U 2 ]"258 10
JLIF21 6292011 8:45 | 4TP-9, water inside pipe | 149683 | 571313 | 20 S 2 iGN 2 118 W
NIz | 6a0n0r1 sy |PUPleate of 4TPO waterl ) o G | ey sz du 2| e 10
| - insidepipe | :
J1IE29 71172011 1410 [4TP-3, water ln\ldCRlpL 149516 | 571322 i
UHIE3T p 7132000 11045 [4TP-7, water inside pipe | 149406 | 371349 ! !
NIF3S ()J“)’.Oll 43 4TP-9. water inside me; 149683 | 571313 *Aud T | : ] PSS ALY
HEK3WG6 7/13/2081 11.45 [4TP- 7. waler inside pipe 149406 | 5371349 | 15 . B| 5 2 jul 2 20.9 10
Sample Sample ( . . - Cadmiwmn Calcium Chromium
Number Date/Time SAmpefoemin osihing| Baeting ugm() POL{u/L]QIPOL| uel. 1Q] POL
IF19 FAL2011 T 00 [4TP-3, water inside pipe | 149516 § 571322 1 iU 1 8830 100 = ju 2
TIF21 6202011 84S [4TP-O_ water inside pipe | 149683 | 571313 | 1 U4 1 fsd400 o 1 § 2
NIF2 | o2onmi a7 |Pupheateof TIPS water oo soiis | 1wl 1 |sie] o] 1es [B 2
RRR ] s e PSS Mdala J P . Ao &
S » nside pipe [ _ ; :
N9 TAL2011 1400 |4TP-3. water inside plI‘\t 149516 | 571322 i 1
1131 HTP-7, water inside pipe | 149406 | 571349 | | b i Y iete 1
U RIFs 6 -HPU water inside pljk e | 149683 | 571313 waiegl =3 badot [ 3 LS5
JIK3W5 -lTl’ 7, waterinside pipe | 149406 | 871349 | 1 U] 1 |4480] [100f 7371 0 2
= : lexavuient
:: ::g:: D:::/";?I:u‘ Sample Location Northing]| Easting abalk Coppsr Chromium
) ug/L | O POL ue/1. O] POL] wme/it, O] POL
HJF1$ FIL2001 1410 |4TP-3, water insidepupe | 149516 § 5713221 2 U] 2 |10 (Ul 10 Rk
JUIE2E | 6292011 8:45 [4TP-9, water inside pipe | 149683 | S7T1313 { 15 B} 2 11638 10 S 10
N2 | 620011 gy [Popliene ol ATRS watert ooy L sz | 2wl 2 | 10 |ul 10 ,
mside pipe ; Y
| JUF29 | 7/11/2011 14:10 |4TP-3, water inside pipe | 149516 § 571322 | 0.0037] T 0“03,7_
| J1JF31 1320010 1145 |4TP-7, water inside pipe | 149406 | 571349 | i 0.0037 |G 0.0037
| JUF3S | 67292011 845 [4TP-9, water inside pipe | 149683 | 571313 1 [ 0.0037| U, 0.0037
CJIK3W6 | 71372011 1145 [4TP-7, water inside pipe | 149406 § 571349 2 (Ul 2 | 137 10 o
Sample Sample . o 5 : 4 Tron Tead Muagnesium
Number Date/Time Sample Location Northing] Easting gL TOIPOL [w/L]O[POL] wert, |Q] POL
1 F19 FAL2011 1410 14TP.3 water inside pipe 149516 § 571322 | 398 50 S (U s S09 Bt
11321 62972011 845 4TP-9, water inside pipe | 149683 3 571313 {31300, S 1491(B 3 47 100
NI | e20n01 5.4y [Poplicate ol STPDowaterl ypoqes b osqians o) [ 50| s |ul s | e 100
X inside pipe . 5 P | SO o IO [ o,
JUI"’Q 7/1 112_01_1»—14 10 -HP . water mbldé_plpn 149516 | 571322 [ g i
UL | 7132000 11 4< 4TP-7, water mside pipe | 149406 | 571349 b1 i
O JUF3S ] 6202011 8 4TP-9. water inside pipe | 149683 | 571313 | :
NK3W6 | 7132011 1 ] 4* 4TP-7, water inside pipe | 149406 | 371349 {16500 30 1453 5 207 (B 100
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: Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
|
| Table B-1. Confirmatory Sample Data. (7 Pages)
Sample Sample . . . Alapgancse Mercury AMolybdenunt
‘ Number Date/Time Smayyls bosabam Poxthing ag/L [QIPOL ug/LIQIPQL| ug/l 1Q} POL
JIF19 | 77112011 1410 [4TP3, wator inside pipe_| 149516 | 371322 | 938 | 2 |02 [U| 02| 23 ?
CNIE2E 62972011 845 4FI’0 water ms1(jﬂj\3p‘, 149683 | 34 EM 2 102U 02| 347 )
') "L < -
nF | e2onont sy [DoPlese o TPD water) oo s Laos | | 2 |0z ful 02| 2 z
inside pipe i
IRz | 712001 14010 [4TP-3, water inside pipe | 149516 | 571322
JUF31 | 71372011 11:45 [4TP-7, water inside pipe | 149406 | 571349 .
J1IF35 6/29/2011 §:45  |4TP-9, water inside pipe | 149683 | 571313 it e
J1K3W6 7/13/2011 11:45 |4TP-7. water inside pipe | 149406 | 571349 0.2 | U 2.83 P2
Sample Sample - i ; - - Nickel] Potassium Selenium
Number | Date/Time Sample Location | Northing | Fasting oo o T L [Q[POL s/l [Q[ POL
—JUFI9 | 71172011 1410 |4TP-3, water inside pipe | 149516 | 571322 [ 5 | U| 5 [6760] | 500 10 U 10
1JF21 6/29/201] 8:45 |4TP-9, water inside pipe | 149683 | 571313 | 406 B| 5 [1320 500 10 (UL 10
. Juph e i 3
nER | em0n011 gy [Pupieaeof 3PS waterl oo | smans fogos | s |1270] | seo| 10 {Ul 10
inside pipe
JUF29 /1172011 14:10 |4TP-3, water inside pipe | 149516 | 571322
J1IF31 7132011 11:45 |4TP-7, water inside ptpe | 149406 | 571349 :
JUF35 | 629/2011 8:45 [4TP-9, water inside pipe | 149683 | 571313 ', e ,
JIK3W6 | 7/13/2001 1145 4TP-7, water inside pipe | 149406 | 571349 | 352 B| 5 |7170 500 [0 (UL 10
Sample Sample M 25 : _— Silicon Silver Sodium
Number | Dute/Time Sample Location | Northing | Ensting o To T o Tog, Q[PQL] ugt. JOT POLL
JUF19 7112011 14:10 |4TP-3, water inside pipe | 149516 | 571322 | 440 50 2 U 2 ] 26600 100
JUF21 | 6/2972011 8:45 |4TP-9, water inside pipe | 149683 | 571313 | 1040 | S0 | 2 |U| 2 | 7220 100
MFR | 620n01) guay [PUPlicateof TPS, waterl yyocea | smaz | 507 | | 50| 2 |u] 2 | 40 100
inside pipe
- JUF9 7/11/2011 14:10 [4TP-3, water inside pipe | 149316 | 571322
JHIF31 771372011 11:45 [4TP-7, water inside pjlc 149406 | 571349
NIF3S 6/99/:2_011 8:45 [4TP-9, water msxdc plp:: 149683 § S7TI1313 | =4 .
JIK3W6 7/13/2011 11:45 |4TP- 7, waler inside pipe | 149406 | 371349 1 400 50 2 (Ul 2 | 4880 100 J
Sample Sample . M T o S Uranium Vanadium Zine
Number Date/Time plsloaiiio gNerthisg) Sty ug/L, [Q[POL | ug/L[Q[PQL] ug/L. POL
JUK19 71172011 14:10 [4TP-3, water inside pipe | 149516 | 571322 | 100 (UL 100] 5§ (U 5 WU 1
JHIF2] 6/29/2011 8:45  [4TP-9, water inside pipe | 149683 | 371313 | 100 U 100 |226(B| 3§ 12.1 16
22 | emono11 gy |Dupheate of 4TRS waterl o | smata | 100 (U100 | 5 |ul s | 100 10
ot B inside pipe " S, | L —_
JIF29 7/1172011 14:10 4TP-3 water mstdﬂv plpc 149516 | 571322 ; ’
. JIJFZI - 7/13°2011 11:45 4IP 7, \\,atcr inside pipe | 149406 | 571349
N 1IF35 &29 "()ll_if_j_S____-Hl’Q walcmﬁ_c_mﬁ& 149683 | 571313 e
JR3WS 7132011 11:45 {41P-7, water inside pipe | 149406 | 571349 | 100 | U

B-7
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Table B-2. In-Process Sample Data. (2 Pages)
Sample Sample Northing | Eastin Aluminum Antimony Arsenic Barium
Number |  Date/Time g 8 [mg/ka| O ] POL |ma/ke] © | POL lmg/kz ] Q | POL | me/kg] Q [ PQL
JIFHXO0 | 3/22/2011 14:00]  149651|  571372] 7580 1.6 04/ U 04 28| 0.69| 66.6 0.08f
J1T736 1/6/2014 14:25] 149556.2] 571233.4] 5100] 1.5 037/ U | 0.37 24, | 064 504 0.074
717737 1/6/2014 14:30] 149547.6] 571254.5] 6450 1] o41[U | o4 35| 0.72| 509 | 0.083]
NT738 | Ue2014 14:45| 149575.4] 5712908] 7660 | 14| 035U | 035| 29 | 061 671 0.071]
J1T739 1/6/2014 14.50] 149550.8] 571331.8 6435[ | 16 04/ U| 04 2.8(— 0.69] 43.1 | 0.079
Sample Sample Northing | Eastin Beryllium Boron Cadmium Calcium
Number | Date/Time g 8 me/ke [ O | POL |me/ke ] O | POL [ mgikg | Q [ POL [ ma/ke] Q [PQL
JIFHXO0 | 3/22/2011 14:00 149651 5713721 0.14] B | 0.035 1.1| B 1] 0.085| B 1. 0.043}1 7520 | 148
JIT736 1/6/2014 14:25] 149556.2 5712334| 029 0.032] 095/ U | 095 011 B | 0.04 6110 | 13.7
J1T737 1/6/2014 14.30| 149547.6] 5712545] 035 0.036 11| U 1.1] 0.13] B | 0.045] 7320 | 153
J1T738 1/6/2014 14:45] 149575.4] 571290.8] 0.34 0.031 1.1 B | 0.91 0.16] B | 0.038] 7310 131
J1T739 1/6/2014 14 50] 149550.8] 571331.8] 027 0.035 1| U | 1 012] B | 0.043] 5750 14.7
. - Hexavalent
I\?zzgler Df‘:en[lrpill:le Northing | Easting Chromium Cobalt Copper Chromium
i mg/kg [ Q | POL Img/ks | Q [POL [merka | Q | POL [ma/kg] Q [ POL
JIFHXO | 3/22/201114:00] 149651] 571372| 139 | 0.061 il 01] 163 0.23] 0.146 U?)AMG
117736 | 160014 14.25| 149556.2| 712334 97 X | 00s6| 75 X | 0.097] 193[ M| 021] 0155 U | 0155
NnT737 1/6/2014 14:30| 149547.6] 5712545 16.2 X_]:O&S_ 76/ X | 011 168 | 0.24] 0.155 U | 0.155
JIT738 | 1/6/201414:45| 149575.4] 5712908| 1110 X | 0054] 75/ X [0.093] 165 | 02| 0155 U [0155
JIT739 1/6/2014 14:50] 149550.8] 571331.8 6| X | 0.061 69 X | 0.1 17 0.23] 0.155| U | 0.155
Sample Sample . ) Tron Lead Magnesimmn Manganese
Number |  Date/Time | Nothing | Easting [ T 5o Tmake ] O 1POL [mg/ka ] Q | POL, [mp/ke] O [ POL,
JIFHXO0 | 3/22/2011 14:00]  149651]  571372] 17500 4 63 | 0.28] 4320 39| 300 0.1
N1T736 1/6/2014 14:25] 149556.2] 571233.4] 17900 X 3.6 3.7 | 026] 4080] X | 36| 264] X |0.097
JT737 | 1/6/2014 1430] 1495476 5712545| 18300/ X | 338 62 029 4930 X | 4] 2719) X | 011
J1T738 1/6/2014 14:45] 149575.4] 571290.8] 194000 X 3.9 5 0.25] 4640 X 34 294, X | 0.093
N1T739 1/6/2014 14:50] 149550.8] 571331.8] 17800] X 4 37 0.28] 4040 X 39] 254 X 0.1
Sample Sample Northin Eastin Mercury Molybdenum Nickel Potassium
Number Date/Time g 5 mg/ke [ Q [ POL [mg/kg] Q [POL [mg/ke | Q [ POL [ma/kg| Q [PQL
JIFHXO0 | 3/22/201114:00f 149651] 571372} 0.006| U | 0.006] 029 B 27] 1L 0.13] 1380| 43
J1T736 1/6/2014 1425 149556.2] 5712334/ 0.0054) U [00054] 032 B | 025 92| X | 012] 748 39.8
11T737 | 1/6/2014 1430 149547.6] 5712545/ 0.0081] B |0.0063] 037 B | 028] 103 X | 0.13| 1090 446
J1T738 1/6/2014 14:45| 149575.4] 571200.8] 0.0071] U |0.0071] 025 B | 0.24 11 X | 011] 1310 38.1
J1T739 1/6/2014 14:50] 149550.8] 571331.8] 0.0068] B | 0.0061 027, U | 0.27 86/ X | 0.13 749 42.9
Sample Sample . . Selenium Silicon Silver Sodium
Number | Date/Time | Northing | Easting [ =T PO, Tmeke] O ] POL mg/kg | Q | PO, | mg/ke | Q | POL
JIFHXO0 | 3/22/201114:00f  149651] 571372 09l U| 09 240| N 591 017/ U] 017 279 | 61.9
J1T736 1/6/2014 14-25] 149556.2| 5712334] 0383/ U 0.83] 207/ N| 55| 016/ U | 016] 303 | 572
J1T737 1/6/2014 14:30] 149547.6] 5712545 0954 U 0.94 362| N 62 0171 U | 017 281 [ 64.2
J1T738 1/6/2014 14 45| 149575.4] 5712908 08 U 08] S517[N[ 53] o015/ U | 015 332 | 549
J1T739 1/6/2014 14:50] 149550.8] 571331.8 09 U 09 385N 59 o017/ U 017 323 | 617
Sample Sample " . Vanadium Zinc
Number | Date/Time | Northing [ Easting [ T T POL [meke] O [POL
JIFHXO0 | 3/22/201114:00] 149651] 571372] 43.5 0.099] 429 0.42
J1T736 1/6/2014 14:25] 149556.2] 5712334] 356.1 0.091] 50.7/NX| 0.39
111737 1/6/2014 14:30] 149547.6] 571254.5] 46.4 01] 419 X | 043
JIT738 1/6/2014 14:45| 149575.4] 5712908 4338 0.087] 5638 X | 037
J1T739 1/6/2014 14.50] 149550.8} 571331.8 48/ 0.098 48] X | 0.42
Remaining Sites Verification Package for the 100-N-84.4, 100-N Area Steam and Condensate Pipelines B-8
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Table B-2. In-Process Sample Data. (2 Pages)
Sample Number J1T736 J11737 JUT738 JIT739 JITIXL
Location 100-N-84:4 100-N-84:4 100-N-84:4 100-N-84:4 160-N-84:3
H106/14 02:25 PN O106/14 02:30 PM { 61/06/14 02:43 PM L 01/06/14 02:50 I'M 1 01721/14 67:43 AM
Constituent Class ‘ - ] i ;
ughg| @ PQL jugkg| Q | PQL jughkg Q | PQL |ug/kg| Q POL |ugke Q | PQL
Acenaphthene | PAH| 310X | 10| 1[0 | 1] 10U | 10| 330]X | 10| 250(UD | 250
Acenaphthylene PAH 9.2 UN 92f 971U oH 94U | 94| 93jU = 93F 230:UD 230
Anthracene | PAH] 29X 31} 33U | 331 32U | 32 33 31 77UD| 77
Benzo(a)anthracene PAH g4 33 1513 3.4 21} 33] 69 .33 80!UD 80
Benzoda pyrene PAI|SOT eS| 79X | 69| 961X | 67| sl | 66| 420D | 160
Benzo(h)fluoranthene PAH NX 43 13{JX 4.5 44/U | 44| 530 431 110 UD 110
Benzo(ghiperylene | PAH| 300X 73] 77[U 77| 18X | 75| 340] | 74| 180[UD | 180
Benzo{ Mfluoranthene PAH 23 4 42]U 420 41X 40 220 4.1 99:UD 9%
Chrysene PAH | 53X 490 190 82 \mg L sap e30p . 3f 120UD | 120
Dibenz[ahlanthracene PAH 11118 11 12jU 12 121U i 12 79X 11 2801UD 280
Fluoranthene JPAH] 140 1 13F 400 | 14F 49 4l 1500f | 13 330UD | 330
Fluorene PAH 18N 54f 571U 5.7 55U 55 170 541 130.UD 130
[ndeno(1.23-cdjpyrene | PAH [ 57X | 12f 13U | 131 13]U 131 3201 121 300UD | 300
Naphthalene PAH 121U 18 131U 13 13U 13 Yy 12{ 300/UD 300
Phenanthrene | PAH| 94 | 12f 20[3 | 13| ss | 13| 990 12| 300UD | 300
Pyrene dpad| 10 b a3l 43 13| 1400 12) 3000UD | 300
Aroclor-1016 1 PCB| HIER Y et I 271U 27
Aroclor-1221 PCB [l TRt L , i 7270 | 77
Aroclor-1232 PCB [RCiptal et ¢ e o | L EEmEE
Aroclor-1248 | PCB | = £ . a 450 45
Aroclor-1254  I'PCB| I | g 25U | 23
Aroclor-1260 PCB i .| 23U 2.5
Sample Sample TPH - Diesel Range TPH - Diesel Percent Moisture
Numll;er Date /ll“)ime Northing | Easting Extended to C36 Range {wet sample)
ug/kg POL | ug/ke |Q] POL % |Q| POL
JIFHXO | 3/22/2011 14:00 149651 571372 , 14.1 0
J1T736 1/6/2014 14:25] 149556.2| 571233.4| 62000 1000] 35000 710 5.4 0
J1T737 1/6/2014 14:30] 149547.6] 571254.5| 39000 1100] 21000 720 9 0
J1T738 1/6/2014 14:45| 149575.4] 571290.8] 29000 1100] 16000 720 8.1 0
JIT739 1/6/2014 14:50] 149550.8] 571331.8] 12000 1000] 8100 700 53| 0
JIT7X1 1/21/2014 7:45 240000 2000] 160000 1300 2.3 0
Total Beta
;::::El:r Sample Date/Time | Northing | Easting Gross&lphn Grwss Pota Radiostrontium
pCilg [QT MDA | pCirg TQT MDA [ pCirg JOT MDA
JIFHX0 3/22/2011 14:00] 149651] 571372 13.7 6.15 30.1 4.9{ 0.0207(U 0.172
Sample : ; p Americium-241 Cesium-137 Cobalt-60
Sample Date/Time th East
Numbey |S2mple Date/Time | Northing | Easting = =7 T U T Cie 1O ] MDA | pCiz | Q] MDA
JIFHX0 3/22/2011 14:00] 149651] 571372| -0.0498|U | 0.0701§ 0.00173|U | 0.0398| 0.00964|U 0.045
Sample : - . Europium-152 Europium-154 Europium-155
Number Sample Date/Time | Northing | Easting >Ciie 10 MDA | pCie 1 O] MDA | pCiiz | Q] MDA
JIFHXO0 3/22/2011 14:00] 149651f 571372] -0.0322|U 0.104] -0.0193|TJ 0.129] 0.0301|U 0.101
DSIZI:]EI:I' Sample Date/Time | Northing | Easting o Cillzad":;n_zlz\/f])A
JIFHXO0 3/22/2011 14:00] 149651] 571372] 0.535 0.0673
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APPENDIX C

CALCULATIONS
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APPENDIX C
CALCULATION BRIEF

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-N-84:4 Subsite Cleanup Verification 95% UCL Calculation, 0100N-CA-V0270, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100N-CA-V0271, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculations for Protection of
Groundwater, 0100N-CA-V0272, 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-N-84.4, 100-N Area Steam and Condensate Pipelines C-1
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No: 0100N-CA-V0270

Subject: 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2010

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

Committed Calcutation [X] Preliminary [} Superseded [ ] Voided []

[EETTT

Originator | Checker | Reviewer | Approval | Date

Cover =1
Sheets = 10

' ‘ SG.LKins i
0 Attm. 1 =3 XD.S c_>g|7 . B. Berezoysk@j H’M.Sulloway \za@benaﬁ GAD, \4

Total = 14 \1,;. %\J‘E#.. %@m& ] j A/]S"VJ ?m’m

o 8 A )

.

SUMMARY OF REVISION

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

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines C-3
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CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie ﬁ Date 06/05/14  Cale. No. 0100N-CA-V0270 /N Rev. No. Q
Project 100-N Field Rerhediation Job No. 14655 Checked |. B. Berezovskiy f{ ¥/ Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL ~ Sheet No. _10f10
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaiuate 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.

Table of Contents:

Sheets 1 to 4 - Calculation Sheet Summary

Sheets 5 to 7 - Calculation Sheet Verification Data - Excavation Statistical and Maximum Calculations
Sheets 8 and 9 - Ecology Software (MTCAStat) Results

Sheet 10 - Calculation Sheet Duplicate-Split Analysis

Attachment 1 - 100-N-84:4, Verification Sampling Resuilts (3 sheets)

Given/References:

1) Sample Results (Attachment 1). .

2) DOE-RL, 2006a, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites, DOE/RL-2005-92, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington. )

3) DOE-RL, 2013, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 1, U.S. Department
of Energy, Richland Operations Office, Richland, Washington.

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

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

6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, Olympia,
Washington, <https:/fortress.wa.gov/ecy/ctarc/CLARCHome.aspx>.

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

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

Solution:

Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP

(DOE-RL 2013). 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 and focused data from soil verification samples (Attachment 1) from the 100-N-84:4]
subsite. 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 2013) is
documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP for this site.

Methodology:
The 100-N-84:4 subsite underwent statistical and focused sampling. The 100-N-84:4 is comprised of one decision unit; excavation
(EXC), with associated focused samples FS-1, FS-2, N-84-4a, and N-84-4b.

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.

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines C-4
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Washington Closure Hanford CALCULATION SHEET
Originator J. D. Skoglie % Date 06/05/14  Calc. No. 0100N-CA-V0270 (Y}, Rev.No. 0
Project 100-N Field Remediation Job No. 14655 Checked |. B. Berezovskiy \ /N Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 5% UCL Sheet No. 2 of 10

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 results (Attachment 1), the maximum detected value for the data set (which includes primary and duplicate samples) is
used instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported
detections. Calculated cleanup levels are not available in (Ecology 2011) under WAC 173-340-740(3) for calcium, magnesium,
potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron
not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not
considered site COCs/COPCs and are also not included in these calculations.

All nonradionuclide data reported as being undetected are set to 12 the detection limit value for calculation of the statistics (Ecology
1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after
adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done using the reported value.
In cases where the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in the
calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after
adjustments for censored data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and the|
95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets

(n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software
(Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2013) and MTCAStat coding and
due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for
censored data are performed before software input and the resulting data set treated as uncensored.

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

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

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

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

The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above detection limits
and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical
method and is listed in Table 2-1 of the SAP (DOE-RL 2013) for certain constituents. All other constituents will have their own pre-
determined TDL's based on the laboratory and method used. Where direct evaluation of the attached sample data showed that a given
analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
calculations use the following formula:

RPD =[ |[M-S)/((M+S)/2)}*100
where, M = Main Sample Value S = Split (or duplicate) Sample Value

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare favorably.
If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the identification of
anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at less than 5 times
the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary and
duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed.
Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.
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Washington Closure Hanfor CALCULATION SHEET
Originator J. D. Skoglie Date 06/05/14 Calc. No. 0100N-CA-V0270  ~"\
Project 100-N Field Remediation Job No. 14655 Checked |. B. Berezovskiy [\ M)

Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Caiculations

Summary (continued)
QUALIFIER LIST

B = estimated result. Result is less than the RL, but greater than MDL.

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

D = reported from a dilution.

J = estimate

M = sample duplicate precision not met

N = recovery exceeds upper or lower control limits.

U = undetected

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

ACRONYM LIST

- = not applicable

DE = direct exposure

EXC = excavation

FS = focused sample

GW = groundwater

MTCA = Model Toxics Control Act

PQL = practical quantitation limit

Q = qualifier

QAJQC = quality assurance/quality control

RAG = remedial action goal

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

RSVP = remaining sites verification package
SAP = sampling and analysis plan

TDL = target detection fimit

UCL = upper confidence limit

WAC = Washington Administrative Code

Rev. 0

Rev. No. 0
Date 06/05/14

SheetNo. 3o0of 10
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Washington Closure Hanford,

Originator J. D. Skoglie a.s

Project 100-N Field Refnediation

Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations

CALCULATION SHEET

Date 06/05/14

Job No. 14655

Calc. No. 0100N-CA-V0270 ~(\ .

Checked 1. B. Berezovskiy( AL/

Rev. 0

Rev. No. 0
Date  06/05/14
Sheet No. 40f 10

1 Summary {continued)
2 [Results:
3 | The results presented in the tables that follow include the summary of the 85% UCL
4 (calculations and maximum results for the excavation, focused samples, the WAC
5 1173-340-740(7)(e) 3-part test evaluation, and the RPD calculations are for use in risk]
& |analysis and the RSVP for this subsite.
7
8 Results Summary - Excavation and Focused Samples *
9 ., Focused
10 Excavation Samples ®
Analyte - - Units

1 95% UCL | Maximum | Maximum

Resuit Result Resuit Relative Percent Difference Results
12]Arsenic 4.3 -= 3.8 mgrkg and QA/QC Analysis®
13{Barium 69.8 == 95.8 mglkg Analyte EXC
14 {Beryllium - 0.35 0.21 mg/kg Duplicate Split
15|Boron 1.1 3.2 mg/kg Aluminum 4.8% 14.8%
16|Cadmium 0.15 -- 0.39 mg/kg Barium 11.4% 17.7%
17|Chromium 19.5 -= 11.6 mg/kg Calcium 10.2% 16.4%
18|Cobalt 9.2 -- 10.8 mg/kg Chromium 4.3% 16.3%
19|Copper 16.7 -- 743 mg/kg Copper 0.0% 4.5%
20{Hexavalent chromium 0.423 -- 0.455 mg/kg Iron 1.9% 0.6%
21|Lead 7.6 - 12.3 ma/kg Magnesium 1.0% 8.1%
22|Manganese 336 -= 405 mg’kg Manganese 1.5% 7.8%
23[Mercury - 0.030 0.018 mgikg Nickel 27.5% wa
24| Molybdenum -- 0.60 0.31 mg/kg Silicon 9.3% 137.9%
25|Nickel 17.0 -= 23.8 ma/kg Sodium 6.0% 32.8%
26|Selenium 0.88 -- 1.0 mg/kg Vanadium 3.3% 17.7%
27|Vanadium 529 - 71.3 mg/kg Zinc 0.3% 22.0%
28|Zinc 57.5 - 104 mg/kg ®RPD listed where result produced,
29)3-Part Test Evaluation: based on criteria. If RPD not required,
30{95% UCL or maximum 2> EXC no value is listed. The significance of
31{Cleanup Limit? YES NO the reported RPD values, including
32[> 10% above Cleanup Limit? YES NO values greater than 30%, and greater
33|Any sample > 2x Cleanup Limit? YES NO than 35% for splits, is addressed in the

34 2 The 95% UCL result or maximum value, depending on data censorship, as

35 described in the methodology section.

RSVP.

36 ® Focused samples include FS-1, FS-2, and the road crossing samples N-84-4a and

37 N-84-4b.

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines

data quality assessment section of the

C-7




Attachment to Waste Site Reclassification Form 2011-118 ' Rev. 0

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines C-8




1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

38
39
40
a1
42
43

44

45
46
47
48

49

Attachment to Waste Site Reclassification Form 2011-118

CALCULATION SHEET
Washington Closure Hanford \%
Originator J. D. Skoglie Date 06/05/14 Calc. No. 0100N-CA-V0270, Rev. No. 0
Project 100-N Field Remedlation Job No. 14655 Checked . B. Berezovskigf w Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 5of10__
100-N-84:4 Subsite Statistical Calculations
Verification Data - Excavation (EXC
Sample Sample | Sample Arsenic Barium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium -
Area Number Date mg/kg Q PQL mg/kg Q PQL mgkg | Q PQL mg/kg Q PQL myg/kg Q PQL mg/kg Q PQL mglkg | Q PQL mgkg | Q PQL
EXC-3 J1TL74 5/5/14 29 0.63 56.5 JX 0.073 1.1 B 0.94 0.12 B 0.039 9.0 . X 0.055 76 X 0.096 13.1 X 0.21 0.307 0.155
D‘jﬂ'ﬁ;‘z oF | y17L84 | s/5014 36 0.62 504 | JX | 0.071 097 |B| o092 0.12 B | 0039 9.4 X | 0.054 8.1 X | 0.094 131 | x| 020 0.307 0.155
EXC-1 J1TL72 5/5/14 27 0.61 124 JXM | 0.071 1.7 B 0.91 0.13 B 0.038 8.1 X 0.054 7.9 X 0.093 15.5 X 0.20 0.455 0.155
EXC-2 J1TL73 5/5/14 9.6 0.59 61.6 JX 0.068 1.3 B 0.88 0.15 B 0.037 12.1 X 0.052 8.4 X 0.089 18.6 X 0.19 0.413 0.155
EXC-4 J1TL75 5/5/14 27 0.56 50.2 JX 0.065 0.83 u 0.83 0.10 B 0.035 7.4 X 0.049 8.2 X 0.085 12.9 X 0.18 0.508 0.155
EXC-5 J1TL76 5/5/14 2.1 0.58 39.3 JX 0.066 0.86 U 0.86 0.092 B 0.036 6.9 X 0.051 6.5 X 0.087 8.8 X 0.19 0.155 U 0.155
EXC-6 J1TL77 5/5/14 2.1 0.58 46.1 JX 0.067 0.87 U 0.87 0.092 B 0.036 46 X 0.051 8.9 X 0.088 13.0 X 0.19 0.321 0.155
EXC-7 J1TL78 5/5/14 25 0.59 49.6 JX 0.068 0.87 U 0.87 0.12 B 0.037 6.6 X 0.052 9.2 X 0.089 14.9 X 0.19 0.534 0.155
EXC-8 J1TL79 5/5/14 3.0 0.57 69.5 JX 0.0865 1.3 B 0.84 0.18 0.035 1.9 X 0.050 8.6 X 0.086 15.3 X 0.19 0.280 0.155
EXC-9 J1TL80 5/5/14 2.5 0.59 55.2 JX 0.068 0.88 U 0.88 0.11 B 0.037 44 X 0.052 9.5 X -] 0.090 14.3 X 0.20 0.449 0.155
EXC-10 J1TL81 5/5/14 23 0.61 42.5 JX 0.070 0.91 U 0.91 0.10 B 0.038 4.0 X 0.054 9.8 X 0.092 12.0 X 0.20 0.177 0.155
EXC-11 J17L82 5/5/14 3.1 0.58 66.2 JX 0.067 1.6 B 0.86 0.20 0.036 60.7 X 0.051 9.1 X 0.088 21.9 X 0.19 0.349 0.155
EXC-12 J1TL83 5/5/14 3.7 0.59 52.2 JX 0.068 0.99 B 0.87 0.13 B 0.036 9.8 X 0.052 9.9 X 0.089 15.6 X 0.19 0.375 0.155
Statistical Computation Input Data
Sample Sample | Sample Arsenic Barium Boron Cadmium Chromium Cobait Copper Hexavalent Chromium
Area Number Date mg/kg mg/kg mglkg mglkg mg/kg mg/kg mglk mg/kg
EXC-3 "311-?[';1/ 5/5/14 33 53.5 1.0 0.12 9.2 7.9 13.1 0.307
EXC-1 J1TL72 5/5/14 2.7 124 1.7 0.13 8.1 7.9 15.5 0.455
EXC-2 J1TL73 5/5/14 9.6 61.6 1.3 0.15 12.1 8.4 18.86 0.413
EXC-4 J1TL75 5/5/14 2.7 50.2 0.42 0.10 7.4 8.2 12.9 0.508
EXC-5 J1TL76 5/5/14 2.1 39.3 0.43 0.092 6.9 6.5 8.8 0.0775
EXC-6 J1TL77 5/5/14 21 46.1 0.44 0.092 4.6 8.9 13.0 0.321
EXC-7 J1TL78 5/5/14 2.5 49.6 0.44 0.12 6.6 9.2 14.9 0.534
EXC-8 J1TL79 5/5/14 3.0 69.5 1.3 0.18 11.9 8.6 15.3 0.280
EXC-9 J1TL80 5/5/14 2.5 55.2 0.44 0.1 4.4 9.5 14.3 0.449
EXC-10 J1TL81 5/5/14 2.3 42.5 0.46 0.10 4.0 9.8 12.0 0.177
EXC-11 J1TL82 5/5/14 3.1 66.2 16 0.20 60.7 9.1 21.9 0.349
EXC-12 J1TL83 5/5/14 3.7 52.2 0.99 0.13 9.8 9.9 15.6 0.375
Statistical Computations
Arsenic Barium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium
I_Ie:,rg: f;: setd(:c)z 12’ Llarge datal setd(n 2 103’ Llarge datal setd(n z 103' Large data set (n = 10), use L]arge data‘ setd(n = 10%’ Large data set (n > 10), use| Large data set (n2 10), |Large data set(n2 10), use
5% UCL based on|  o9normat and norm ;ognormaf and norma ;ognormat and norma MTCAStat lognormal ;ognormat and norma MTCAStat lognormal | use MTCAStat lognormal MTCAStat normal
distribution rejected, use distribution rejected, use | distribution rejected, use S distribution rejected, use A P e
L o o distribution. o distribution. distribution. distribution.
z-statistic. z-stafistic. z-statistic. z-stafistic.
N 12 12 12 12 12 12 12 12
% < Detection limit 0% 0% 50% 0% 0% 0% 0% 8%
mean 33 59.2 0.88 0.13 121 8.7 14.7 0.354
st. dev. 2.0 223 0.50 0.034 15.5 0.97 3.3 0.133
95% UCL on mean|- 4.3 69.8 1.1 0.15 19.5 9.2 16.7 0.423
max value 9.6 124 1.7 0.20 60.7 9.9 21.9 0.534
Most Stringent Cleanup Limit for DE, GW & ) oW GW & River GW & River ‘ )
nonradionuclide and RAG type| 20 i o protection| 200 GW Protection 320 Protection 0.81 Protection 18.5 Protection 32 GW Protection 220 River 2 River Protection
{mg/kg) Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NO NA NO NA YES NA NA NO
> 10% above Cleanup Limit?| NO NA NO NA NO NA NA NO
Any sample > 2X Cleanup Limit?] NO NA NO NA YES NA NA NO
The data set meets the 3- Because all values are | The data set meets the 3-| Because all values are below b,;; iiﬁgfg:;sﬁ:::;fgt Because all values are Because all values are | The data set megts the 3-
WAC 173-340 Compliance? part test criteria when below background (132 part test criteria when | background (0.81 mg/kg) the meets the 3-p.a it test criteria below background (15.7 | below background (22.0 part test criteria when
) compared fo the most  |mg/kg) the WAC 173-340 3-} compared to the most | WAC 173-340 3-part test is hen compared to the direct mg/kg) the WAC 173-340 3-| mg/kg) the WAC 173-340 compared to the most
stringent RAG. part test is not required. stringent RAG. not required. whe prgs;?e ROAG r part test is not required. | 3-part test is not required. stringent RAG.
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Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2011-118

CALCULATION SHEET

Originator J. D. Skoglie Date 06/05/14 Calc. No. 01OON—CA-V0270/\“
Project 100-N Field Rem¥diation Job No. 14655 Checked . B. aerezovskiy\& 52)’ 4
Subject 100-N-84:4 Subsite Cleanup Verification 5% UCL Calculations T

100-N-84:4 Subsite Statistical Calculations
Verification Data - Excavation (EXC
Sampie Sample | Sample Lead Manganese Nickel Selenium Vanadium Zinc
Area Number Date mglkg Q PQL ma/kg Q PQL mgkg | Q PQL malkg Q PQL mg/kg Q PQL mg/kg Q PQL
EXC-3 J1TL74 5/5/14 38 0.26 268 X 0.096 21.0 X 0.12 0.82 9] 0.82 387 X 0.09 34.8 X 0.38
D“J‘;"ch;i of | jities | 5514 39 0.25 264 X | 004 | 277 | x| o012 0.81 u| ost 40.0 X | 0088 | 349 | X | 037

EXC-1 J1TL72 5/5/14 10.0 M 0.25 275 X 0.093 10.6 X 0.11 0.97 0.80 43.3 X 0.087 41.6 X 0.37

EXC-2 J1TL73 5/5/114 9.7 0.24 397 X 0.089 13.4 X 0.11 1.1 0.77 341 X 0.084 58.1 X 0.36

EXC-4 J1TL75 5/5/14 7.7 0.23 297 X 0.085 10.5 X 0.10 0.85 || 073 | 437 X 0.080 41.0 X 0.34

EXC-5 J1TL76 5/5/14 3.8 0.24 204 X 0.087 23.2 X 0.1 0.75 8] 0.75 30.5 X 0.082 27.7 X 0.35

EXC-6 J1TL77 5/5/14 4.2 0.24 283 X 0.088 8.5 X 0.11 0.83 B 0.76 51.2 X 0.083 | 393 X 0.35

EXC-7 J1TL78 5/5/14 3.9 0.24 307 X 0.089 10.5 X 0.11 0.77 u 0.77 54.9 X 0.084 42.2 X 0.36

EXC-8 J1TL79 5/5/14 6.8 0.23 329 X 0.086 135 X 0.11 0.92 0.74 48.4 X 008t | 106 | X | 034 |

EXC-9 J1TL80 5/5/14 4.2 0.24 297 X 0.090 9.2 X 0.11 1.3 077 | 56.3 X 0.085 46.9 X 0.36

EXC-10 J1TL81 5/5/114 3.0 0.25 292 X 0.092 8.0 X 0.11 0.80 U 0.80 58.4 X 0.087 42.2 X 0.37

EXC-11 J1TL82 5/5M14 8.2 0.24 356 X 0.088 15.8 X 0.11 0.76 ] 0.76 49.2 X 0.083 51.8 X 0.35

EXC-12 J1TL83 5/5/14 4.8 0.24 358 X 0.089 15.6 X 0.11 0.79 B 0.76 55.2 X 0.084 45.3 X 0.35

Statistical Computation Input Data
Sample Sample [ Sample Lead Manganese Nickel Selenium Vanadium Zinc
Area Number Date mg/kg mg/kg mg/k mg/kg mg/kg mg/kg
J1TL74/

EXC-3 J1TL84 5/5/14 3.9 266 24.4 0.41” B o 394 349

EXC-1 JTL72 | 5/5/14 10.0 275 10.6 | o097 433 416

EXC-2 J1TL73 5/5/14 9.7 397 13.4 1.1 34.1 58.1

EXC-4 JITL75 5/5/14 7.7 297 10.5 0.85 43.7 41.0

EXC-5 JITL76 5/5/14 3.8 204 232 0.38 30.5 277

EXC-6 J1TL77 5/5/14 4.2 283 8.5 0.83 51.2 39.3

EXC-7 J1TL78 5/5/14 3.9 307 10.5 0.39 54.9 42.2

EXC-8 J1TL79 5/5/14 6.8 329 | 13.5 0.92 48.4 106

EXC-9 J1TL80 5/5/14 4.2 297 9.2 1.3 56.3 46.9

EXC-10 J1TL81 5/5/14 3.0 292 8.0 0.40 58.4 42.2 ]

EXC-11 J1TL82 5/5/14 8.2 356 15.8 0.38 49.2 51.8

EXC-12 J1TL83 5/5/14 4.8 358 15.6 0.79 55.2 45.3 |

Statistical Computations
Lead Manganese Nickel Selenium Vanadium Zinc

95% UCL based on

Large data set (n z 10), use
MTCAStat lognormal

Large data set (n 2 10}, use
MTCAStat lognormal

Large data set (n 2 10),
use MTCAStat lognormal

Large data set {n = 10),
lognormal and normal
distribution rejected, use

Large data set (n > 10), use
MTCAStat lognormat

Large data set {n = 10),
lognormal and normal
distribution rejected, use

Rev. No.
Date
Sheet No.

distribution. distribution. distribution. A distribution. =
z-statistic. z-statistic.
N 12 12 12 12 12 12 |
% < Detection limit 0% 0% . 0% 42% 0% 0%
mean 5.8 305 13.6 0.73 47.0 48.1
_ st. dev. 2.5 50.3 54 0.33 9.0 18.8
95% UCL on mean 7.6 336 17.0 0.88 . 52.9 57.5
max value 10.0 397 i 1.3 58.4 106 |
Most Stringent Cleanup Limit for X ;
= ) GW & River : GW River . . .
nonradionuclide and R?n?gt/)‘/(pge) 10.2 Protection 512 GW Protection 19.1 Protection 1 Profection 85.1 GW Protection 67.8 River Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NA NA NO NO NA NO
> 10% above Cleanup Limit? NA NA YES YES NA NO
NA NA NO NO NA NO

Any sample > 2X Cleanup Limit?

WAC 173-340 Compliance?

Because all values are
below background (10.2
mg/kg) the WAC 173-340 3
part test is not required.

Because all values are
below background (512
mg/kg) the WAC 173-340 3-
part test is not required.

A detailed assessment will
be performed. The data
set meets the 3-part test

criteria when compared to
the direct exposure 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.

The data set meets the 3-
part test criteria when
compared to the most

stringent RAG.
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Washington Closure Hanford \
Originator J. D. Skoglie {

Attachment to Waste Site Reclassification Form 2011-118

Project 100-N Field Remediation

Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations

100-N-84:4 Subsite Statistical Calculations
Verification Data - Excavation (EXC)

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Sample Sample | Sample Beryllium Mercury Molybdenum
Area Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
EXC-3 J1TL74 5/5/14 0.032 U 0.032 0.0057 U 0.0057 0.51 B 0.25
Duplicate of J1TL74 | J1TL84 5/5/14 0.063 B 0.031 0.0050 U 0.0050 0.60 B 0.24
EXC-1 JITL72 5/5/14 0.031 u 0.031 0.0053 U 0.0053 0.26 B 0.24
EXC-2 J1TL73 5/5/14 0.35 0.030 0.0074 B 0.0057 0.23 U 0.23
EXC-4 J1TL75 5/5/14 0.028 u 0.028 0.0061 u 0.0061 0.22 U 0.22
EXC-5 J1TL76 5/5/14 0.029 u 0.029 0.0056 U 0.0056 0.52 B 0.23
EXC-6 JITL77 5/5/14 0.029 U 0.029 0.0060 U 0.0060 0.23 U 0.23
EXC-7 J1TL78 5/5/14 0.029 U 0.029 0.0049 U 0.0049 0.23 U 0.23
EXC-8 J1TL79 5/5/14 0.054 B 0.028 0.030 0.0057 0.22 U 0.22
EXC-9 J1TL80 5/5/14 0.030 u 0.030 0.0058 U 0.0058 0.23 u 0.23
EXC-10 J1TL81 5/5/14 0.031 u 0.031 0.0052 U 0.0052 0.24 U 0.24
EXC-11 J1TL82 5/5/14 0.067 B 0.029 0.0078 B 0.0053 0.29 B 0.23
EXC-12 J1TL83 5/5/14 0.052 B 0.029 0.0061 U 0.0061 0.23 U 0.23
Statistical Computations
Beryllium Mercury Molybdenum
% < Detection limit]  58% 75% 67% |
Maximum value|  0.35 0.030 0.60 |
Most Stringent Cleanup Limit for : :
nonradionuclide and RAG typej  1.51 ivr\gig;;/:r 0.33 GPV:)ZE;;/? 8 GW Protection
(mgrkg)
3-PART TEST

Maximum > Cleanup Limit? NA NA NO

> 10% above Cleanup Limit? NA NA NO

Any sample > 2X Cleanup Limit? NA NA NO

3-Part Test Compliance?

Because all values are below

background (1.51 mg/kg) the

WAC 173-340 3-part test is
not required.

Because all values 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.

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines
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Washington Closure Hanforfg)

Attachment to Waste Site Reclassification Form 2011-118

CALCULATION SHEET

Originator J. D. Skoglie ‘g}y Date 06/05/14 Calc. No. 0100N-CA-V0270 / N\~ Rev.No. =0
Project 100-N Field Remedi&tion Job No. 14655 Checked [. 8. Berezovskiy {\ 5/ Date  08/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Caiculations Sheet No. 80of10

Ecology Software (MTCAStai) Results, 100-N-84:4 Subsite Excavation (EXC)
11 DATA D Arsenic 95% UCL Calculation DATA 1D Barium 85% UCL Calculation DATA D Boron 95% UCL Calculation
2 3.3 J1TL74/41T7L84 53.5  J1TL74/J1TL84 1.0 JITL74/ J1TL84
3 27 J1TL72 124 JITL72 {27 J1TL72
4 9.6 J1TL73 Number of samples Uncensored values 61.6 J1TL73 Number of samples Uncensored values 1.3 JITL73 Number of samples Uncensored values
5 27 J1TL75 Uncensored 12 Mean 3.3] 502 J1TL75 Uncensored 12 Mean 592 0.42 JITL75 Uncensored 12 Mean 0.88
6 21 J1TL76 Censored Lognormal mean 3.2 39.3 J1TL76 Censored Lognormal mean 59.0 0.43 JI1TL76 Censored Lognormal mean 0.89
' 2.1 JITL77 Detection limit or PQL Std. devn. 2.0] 48.1 JITL?77 Detection limit or PQL Std. devn. 22.3] 0.44 J1TL77 Detection limit or PQL Std. devn. 0.50
8 25 J1TL78 Method detection limit Median 277 496 J1TL78 Method detection limit Median 52.8 0.44 J1TL78 Method detection limit Median 0.72
9 3.0 J1TL79 TOTAL 12 Min. 2.1 69.5 J1TL79 TOTAL 12 Min. 39.3 k3 J1TL79 TOTAL 12 Min. 0.42
10| 25 J1TL8O Max. 96] 552 J1TL8O Max. 124 0.44 J1TL8O Max. 1.7
1] 23 J1TL81 425 J1TL81 0.46 J1TL81
12l B J1TL82 66.2 J1TL82 1.6 J1TL82
13 37 J1TLE3 52.2 J1TL83 0.99 J1TL83
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is: 0.707 r-squared is: 0.515 r-squared is: 0.839 r-squared is: 0.688 r-squared is: 0.823 r-squared is: 0.841
17 Recommendations: Recommendations: Recommendations:
18 Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions
19
20 UCL (based on Z-statistic) is 4.3 UCL (based con Z-statistic) is 69.8 UCL (based on Z-statistic) is 1.1
21| DATA iD Cadmium 95% UCL Calculation DATA iD Chromium 95% UCL Calculation DATA iD Cobalt 95% UCL Calculation
221 012 J1TL74/J1TL84 9.2 J1TL74/ J1TL84 7.9 J1TL74/ J1TL84
231 0.13 J1TL72 8.1 JITL72 7.9 J1TL72
241 0.15 J1TL73 Number of samples Uncensored values 121 JATNZ3) Number of samples Uncensored values 8.4 JITL73 Number of samples Uncensored values
251 0.10 J1TL75 Uncensored 12 Mean 0.13, 7.4 J1TL75 Uncensored 12 Mean 12.1 8.2 J1TL75 Uncensored 12 Mean 8.7
26| 0.092 JITL76 Censored Logrormal mean 0.13 6.9 J1TL76 Censored Lognormal mean 11.2 6.5 JITL76 Censored Lognormal mean 8.7
27| 0.092 J1TL77 Detection limit or PQL Std. devn. 0.034 4.6 J1TL77 Detection limit or PQL Std. devn. 15.5 8.9 JITL77 Detection limit or PQL Std. devn. 0.97
28] 012 J1TL78 Method detection limit Median 0.12 6.6 J1TL78 Method detection limit Median 7.8 92 J1TL78 Method detection limit Median 8.8
29| 0.18 JITL79 TOTAL 12 Min. 0.092f 119 JITL79 TOTAL 12 Min. 4.0 8.6 J1TL79 TOTAL 12 Min. 6.5
301 0.1 J1TL8O Max. 0.20 4.4 J1TL8O Max. 60.7 9.5 J1TL8O Max. 9.9
311 0.10 J1TL81 4.0 J1TL81 9.8 J1TL81
32] 020 J1TL82 60.7 J1TL82 9.1 J1TL82
33} 0.13 J1TL83 9.8 J1TL83 99 J1TL83
34
35 Lognormal distribution? Normal distribution? Lognormai distribution? Normal distribution? Lognormal distribution? Normal distribution?
36 r-squared is: 0.934 r-squared is: 0.884 r-squared is: 0.792 r-squared is: 0.458 r-squared is: 0.912 r-squared is: 0.944
37 Recommendations: Recommendations: Recommendations:
38 Use lognormal distribution. Reject BOTH lognormal and normal distributions Use lognormal distribution.
39
40 UCL (Land's method) is 0.15 UCL (based on Z-statistic) is 19.5 UCL (Land's method) is 9.2
41} DATA ID Copper 95% UCL Calculation DATA iD Hexavalent Chromium 95% UCL Calculation DATA ID Lead 95% UCL Calculation
421 131 J1TL74/ 41TL84 0.307 J1TL74/U1TL84 39 J1TL74/ J1TL84
43f 155 JITL72 0.455 J1TL72 10.0 J1TL72
441 18.6 JITL73 Number of samples Uncensored values 0.413 J1TL73 Number of samples Uncensored values 9.7 JITL73 Number of samples Uncensored values
451 129 J1TL7S Uncensored 12 Mean 14.7] 0.508 J1TL7S Uncensored 12 Mean 0.354 7.7 J1TL7S Uncensored 12 Mean 5.8
46 88 J1TL76 Censored Lognormal mean 14.7f 0.0775 JITL76 Censored Lognormal mean 0.369 3.8 J1TL76 Censored Lognormal mean 59
471 13.0 JITL77 Detection fimit or PQL Std. devn. 33] 0.321 J1TL?7 Detection limit or PQL Std. devn. 0.133 4.2 JITL77 Detection limit or PQL Std. devn. 2.5
48] 149 J1TL78 Meathod detection limit Median 146 0.534 J1TL78 Method detection limit Median 0.362 3.9 J1TL78 Method detection limit Median 4.5
49| 15.3 JITL79 TOTAL 12 Min. 8.8] 0.280 J1TL79 TOTAL 12 Min. 0.0775 6.8 JITL79 TOTAL 12 Min. 3.0
50 143 J1TL8O Max. 21.9] 0449 J1TL8O Max. 0.534 4.2 J1TL8O Max. 10.0]
51] 12.0 J1TL81 0.177 J1TL81 3.0 J1TL81
52 219 J1TL82 0.349 J1TL82 8.2 J1TL82
53] 156 J1TL83 0.375 J1TL83 4.8 J1TL83
54
55 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
56 r-squared is: 0.929 r-squared is: 0.920 r-squared is: 0.794 r-squared is: 0.958 r-squared is: 0.911 r-squared is: 0.877
57 Recommendations: Recommendations: Recommendations:
58 Use lognormal distribution. Use normal distribution. Use lognormal distribution.
59
60 UCL (Land's method) is 16.7 UCL (based on t-statistic) is 0.423 UCL (Land's method) is 7.6
61
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Washington Closure Hanfo}d

Attachment to Waste Site Reclassification Form 2011-118

CALCULATION SHEET

Originator J. D. Skoglie Y Date 06/05/14 Calc. No. 0100N-CA-V0270 /Y L Rev. No. o
Project 100-N Field Remediation Job No. 14655 Checked 1. B. Berezovskiy Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 9 of 10

Ecology Sofiware (MTCAStat) Results, 100-N-84:4 Subsite Excavation (EXC) .
1{ DATA 1D Manganese 95% UCL Calculation DATA ID Nickel 95% UCL Calculation DATA 1D Selenium 95% UCL Calculation
2 266  J1TL74/J1TL84 244  J1TL74/J1TL84 ' 0.41 J1TL74/ J1TL84
3 275 J1TL72 10.6 J1TL72 0.97 J1TL72
4 397 J1TL73 Number of samples Uncensored values 13.4 J1TL73 Number of samples Uncensored values Al J1TL73 Number of samples Uncensored values
5 297 J1TL75 Uncensored 12 Mean 305 10.5 J1TL75 Uncensored 12 Mean 13.6 0.85 J1TL75 Uncensored 12 Mean 0.73
6] 204 J1TL76 Censored Lognormal mean 306f 232 J1TL76 Censored Lognormal mean 13.6] 0.38 J1TL76 Censored Lognormal mean 0.74
7 283 J1TL77 Detection limit or PQL Std. devn. 50.3! 8.5 J1TL77 Detection limit or PQL Std. devn. 54 0.83 J1TL77 Detection limit or PQL Std. devn. 0.33
8 307 J1TL78 Method detection limit Median 297 10.5 J1TL78 Method detection limit Median 12.0 0.39 J1TL78 Method detection fimit Median 0.81
9 329 J1TL79 TOTAL 12 Min. 204y 135 JITL79 TOTAL 12 Min. 8.0 092 J1TL79 TOTAL 12 Min. 0.38,
10F 297 J1TL8O Max. 397 9.2 J1TL80 Max. 24.4 1.3 J1TL8O Max. 1.3
111 292 J1TL81 8.0 J1TL81 0.40 J1TL81
12] 356 J1TL82 5.8 J1TL82 0.38 JiTL82
13; 358 J1TL83 15.6 J1TL83 0.79 J1TL83
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is: 0.928 r-squared is: 0.951 r-squared is: 0.936 r-squared is: 0.861 r-squared is: 0.859 r-squared is: 0.890
17 Recommendations: Recommendations: Recommendations:
18 Use lognormal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions
19
‘ 20 UCL (Land's method) is 336 UCL (Land's method) is 17.0 UCL (based on Z-statistic) is 0.88
21} DATA 1D Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation
22} 394 J1TL74/J1TL84 349  J1TL74/41TL84
23} 433 J1TL72 416 J1TL72
24F 341 JITL73 Number of samples Uncensored values 58.1 JI1TL73 Number of samples Uncensored values
25] 437 J1TL75 Uncensored 12 Mean 47.0y 41.0 JITL7S Uncensored 12 Mean 48.1
26§ 305 J1TL76 Censored Lognormai mean 4721 277 J1TL76 Censored Lognormal mean 47.9
27 51.2 J1TL?7 Detection fimit or PQL Std. devn. 9.01 39.3 J1TL77 Detection limit or PQL Std. devn. 19.8
28] 548 JITL78 Method detection limit Median 48.8] 422 J1TL78 Method detection limit Median 422
29) 484 J1TL79 TOTAL 12 Min. 30.5 106 J1TL79 TOTAL 12 Min. 27.7
30| 56.3 J1TL80 Max. 5841 46.9 J1TL8O Max. 106
31 584 J1TL81 42.2 J1TL81
32] 492 J1TL82 51.8 J1TL82
33] 55.2 J1TL83 453 J1TL83
34
35 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
36 r-squared is: 0.921 r-squared is: 0.951 r-squared is: 0.828 r-squared is: 0.665
37 Recommendations: Recommendations:
38 Use lognormal distribution. Reject BOTH lognormal and normal distributions
39
40 UCL (Land's method) is 52.9 UCL (based on Z-statistic) is 57.5
41
42
' 43
|
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Attachment to Waste Site Reclassification Form 2011-118

CALCULATION SHEET

Washinaton Closure Hanford ﬁ&
Originator J. D. Skoglie | Date 06/05/14 Calc. No. 0100N-CA-V0270 77 L, Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Checked |. B. Berezovskiy { L/ Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 10 of 10
Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
Sampling | Sample | Sample Aluminum Arsenic Barium Boron Cadmium Calcium Chromium Cobalt Copper
Area Number Date mglkg Q PQL mgkg | Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg | Q PQL mglkg Q PQL mgkg | Q PQL mg/kg Q PQL mog/kg Q PQL
EXC-3 J1TL74 5/5/14 6530 1.5 2.9 0.63 56.5 JX | 0.073 1.1 B 0.94 0.12 B 0.038 7640 X 13.5 9.0 X 0.055 76 X 0.098 13.1 X 0.21
D“ﬁ'ﬁ;i“ JITL84 | &/5(14 | 6850 15 36 0.62 504 | Jx | 0071 097 | B | 092 012 |B| 0039 | 6900 | X | 132 g4 | X | 0054 8.1 X | 0.004 13.1 X | 020
iﬂt;ﬁ J1TL88 5/5/14 5630 6.75 3.32 0.496 47.3 0.0993 255 B 0.993 0.328 | B | 0.0993 6480 7.94 10.6 0.149 8.73 D 0.744 13.7 0.298
Analysis:
TDL 5 10 2 2 0.2 100 1 2 1
Both > PQL? Yes (continue} Yes (continue) Yes {continue) Yes {continue) Yes {continue} ‘Yes {continue) Yes (continue) Yes {continue) Yes {continue)
Duplicate 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)
Analysis RPD 4.8% 11.4% 10.2% 4.3% 0.0%
Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
Both > PQL? Yes {continue) ~Yes {continue} Yes (continue) Yes {(continue) Yes {continue) Yes {continue) Yes {continue) Yes {continue) Yes {continue)
Split Both >5xTDL? Yes {calc 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)
Analysis RFD 14.8% 17.7% 16.4% 16.3% 4.5%
Difference > 2 TDL? Not applicable Na - acceptable Not applicable No --acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
Sampling | Sample | Sample Hexavalent Chromium fron Lead Magnesium Manganese Molybdenum Nickel Potassium Silicon
Area Number Date mg/kg Q PQL mg/kg | Q PQL mg/kg Q PQL mgkg | Q PQL makg [ Q PQL mg/kg Q PQL mgkyg | Q PQL mg'kg Q PQL mg/kg Q PQL
EXC-3 J1TL74 5/5/14 0.307 0.155 16100 | X 3.6 3.8 0.26 4090 X 3.5 268 | X | 0.096 0.51 B 0.25 21.0 X 0.12 1130 39.2 213 J 54
D%ﬂ";f;i ofl JiTLes | sisi1a | 0307 | 0155 | 15800 | X | 36 39 025 4130 | X | 3% 264 | X | 0.094 060 | B | 024 277 | X | o012 1190 385 194 J 53
Jsﬂ_t;’; J17L88 5/5/14 0.119 u 0.119 16200 7.94 4.20 BD 1.64 3770 8.44 248 0.199 0.199 u 0.199 10.0 0.149 1120 6.35 1160 N 1.49
Analysis:
TDL 05 5 5 75 5 2 4 400 2
Both > PQL? Yes {continue) Yes {continue) Yes (continue) Yes {continue) Yes {continue} Yes {continue) Yes {continue} Yes {continue} Yes (continue}
Duplicate Both >5xTDL? No-Stop (acceptable) Yes {calc RPD) No-Stop (acceptable) Yes {calc RPD) Yes {calc RPD) No-Stop (acceptable) Yes {calc RPD) No-Stop (acceptable) Yes (calc RPD)
Analysis RPD 1.9% 1.0% 1.5% 27.5% : 9.3%
Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable Not applicable No - acceptable Not applicable
Both > PQL? No-Stop (acceptable) Yes (continue) Yes {continue) Yes {continue) Yes {continue)} No-Stop (acceptable) Yes {continue) Yes (continue) Yes {¢continue)}
Split Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) ~ Yes {calc RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop (accepiable) Yes (calc RPD)
Analysis RPD 0.6% e 8.1% 7.8% 137.9%
Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable Yes - assess further No - acceptable Not applicable
Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
Sampling | Sample | Sample Sodium Vanadium Zinc
Area Number Date ma/kg Q PQL ma/kg Q PQL mg/kg Q PQL
EXC-3 J1TL74 5/5/14 940 56.4 38.7 X 0.090 34.8 X 0.38
Duplicate of
TL74 J1TL84 5/5/14 998 55.4 40.0 X 0.088 34.9 X 0.37
SPItof | yi1ieg | s/5/14 675 6.95 462 | D | 0496 434 | D | 199
JITL74 ) ) ) ) )
Analysis:
TDL 50 2.5 1
Both > PQL? Yes {(continue) Yes {continue) Yes {(continue)
Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD} Yes {calc RPD}
Analysis RPD 6.0% 3.3% 0.3%
Difference > 2 TDL? Not applicable Not applicable Not applicable
Both > PQL? Yes {continue) Yes (continue) Yes (continue)
Split Both >5xTDL? Yes {calc RPD) Yes {calc RPD) Yes (calc RPD)
Analysis RPD 32.8% 17.7% 22.0%

Difference > 2 TDL?

Not applicable

Not applicable

Not applicable

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
Attachment 1. 100-N-84:4 Subsite Verification Sample Results (Metals and Physical).
Sample HEIS | Sample Aluminum Antimony Arsenic Barium Beryllium
Location Number | Date mg/ke Q POL | mg/kg | Q PQL { mg/kg | Q | PQL mg/kg Q L PQL | mykg | Q| PQL
EXC-3 JITL74 | 5/5/14 6530 15 | 036 | UT| 036 219 0.63 36.5 X | 0073 | 0032 | U | 0032
D‘}‘]’I%CE";Z“ JITLR4 | 5/5/14 | 6850 15 | 036 | US| 036 | 36 062 | 504 | JX | 0071 | 0.063 B | 0031
EXC-1 JITL72 | 5/5/14 6650 1.4 035 | UI| 035 2.7 0.61 124 XM | 0.071 0.031 | U | 0.031
EXC-2 JITL73 | 5/5/14 10700 14 034 | UJ| 034 9.6 0.59 61.6 X | 0.068 0.35 0.030
EXC-4 JITL75 | 5/5/14 6470 13 032 | Ul 032 2.7 0.56 50.2 JX | 0065 | 0.028 | U | 0.028
EXC-5 NTL76 | 5/5114 4720 1.4 033 | UT| 033 2.1 0.58 393 JX | 0066 | 0.029 | U | 0.029
EXC-6 JITL77 | 5/5/14 4860 14 034 | UJ| 034 2.1 0.58 46.1 JX | 0067 | 0029 | U | 0.029
EXC-7 JITL78 | 5/5/14 5420 14 034 | Ul | 034 2.5 0.59 49.6 JX | 0.068 | 0.029 | U | 0.029
EXC-8 JITL79 | 5/5/14 7510 13 033 | UJ| 033 3.0 0.57 69.5 JX | 0065 | 0054 | B | 0.028
EXC-9 JITL8O | 5/5/14 5610 1.4 034 | UT| 034 2.5 0.59 5552 JX | 0.068 | 0.030 | U | 0.030
EXC-10 JITL81 | 5/5/14 4320 1.4 035 | UJ| 035 L3 0.61 425 JX | 0.070 | 0.031 | U | 0.031
EXC-11 JITLR2 | 5/5/14 7810 14 033 | Ul | 033 3tl 0.58 66.2 JX | 0067 | 0.067 | B | 0.029
EXC-12 JITL83 | 5/5/14 8020 1.4 034 | UJ| 034 3.7 0.59 522 JX | 0068 | 0.052 | B | 0.029
Splitof JITL74| JITL88 | 5/5/14 5630 6.75 164 |DU| 1.64 332 0.496 47.3 0.0993 | 0294 | B | 0.0993
N-84-4a JIT9D7 | 2/6/14 5730 73 0.36 u 0.36 2.8 0.62 56.9 0.36 0.074 | B | 0.031
N-84-4b JIT9D8 | 2/26/14 7860 15 0.37 U 0.37 2.9 0.64 69.6 0.074 0.18 | B | 0032
FS-1 JITL8S | 5/5/14 11200 1.4 035 1 U1 | 035 3.8 0.61 958 JX | 0.070 0.21 0.030
FS-2 JITL86 | 5/5/14 7610 1.5 036 | UT| 036 34 0.63 84.0 JX | 0072 | 0054 | B | 0.031
Eq;;‘::;f“t JITL87 | 5/5114 | 234 13| 033 | Wi 033 | 057 | U| 057 23 1X | 0066 | 0.063 0.029
Sample HEIS | Sample Boron Cadmium alcium Chromium Cobalt
Location Number | Date mg/kg Q POQL | mg/kg | Q POL | mg/kg | Q | PQL mg/kg Q POL | mg/kg | Q| PQL
EXC-3 JITL74 | 5/5/14 1.1 B 0.94 0.12 B 0.039 7640 X 185 9.0 X 0.055 7.6 X | 0.096
D‘}‘;‘;,‘E‘;i"f JITLR4 | 5/5/14 | 097 B 092 012 | B | 003 | 600 | X| 132 94 | X | oosa | 81 | X| 0094
EXC-1 JITL72 | 5/5/14 1.7 B 0.91 0.13 B | 0.038 6760 | X 13.1 8.1 X | 0.054 7.9 X | 0.093
EXC-2 JITL73 | 5/5/14 1.3 B 0.88 0.15 B 0.037 17900 | X 12.6 12.1 X 0.052 8.4 X { 0.089
EXC+4 JITL75 | 5/5/14 0.83 u 0.83 | 010 B | 0.035 4760 | X 12.0 74 X | 0.049 8.2 X | 0.085
EXC-5 JITL76 | 5/5/14 0.86 U 0.86 | 0092 | B | 0.036 3930 | X 12.3 6.9 X | 0.051 6.5 X | 0.087
EXC-6 JITL77 | 5/5/14 0.87 U 0.87 | 0.092 | B | 0.036 5110 | X 12.5 4.6 X | 0.051 8.9 X | 0.083
EXC-7 JITL78 | 5/5/14 0.87 U 0.87 0.12 B | 0.037 8100 | X 12.6 6.6 X | 0.052 9.2 X | 0.089
EXC-8 IITL79 | 5/5/14 1.3 B 0.84 | 0.18 0.035 5780 | X 12.1 119 X | 0.050 8.6 X | 0.086
EXC-9 TITL8O | 5/5/14 0.88 U 0.88 | 0.11 B | 0.037 5110 | X 12.7 4.4 X | 0.052 9.5 X | 0.090
EXC-10 JITLS1 | 5/5/14 0.91 U 0.91 0.10 B | 0.038 5020 | X 13.0 4.0 X | 0.054 9.8 X | 0.092
EXC-11 JITL82 | 5/5/14 1.6 B 0.86 | 020 0.036 7720 | X 124 60.7 X | 0051 9.1 X | 0.083
EXC-12 JITL83 | 5/5/14 0.99 B 0.87 | 0.13 B | 0.036 8150 | X 12.5 9.8 X | 0.052 9.9 X | 0.089
Splitof JITL74| J1TL88 | 5/5/14 2.55 B 0.993 [ 0328 | B | 0.0993 | 6480 7.94 10.6 0.149 673 | D | 0.744
N-84-4a JIT9D7 | 2/6/14 0.92 U 092 | 0.13 B | 0038 5910 | X 13.2 5.6 0.27 10.8 0.47
N-84-4b JIT9D8 | 2/26/14 1.0 B 0.95 0.16 B | 0.040 5710 | X 13.7 10.7 0.056 82 X | 0.097
FS-1 JITLBS | 5/5/14 1.2 B 0.90 | 030 0.038 9650 | X 13.0 11.1 X | 0.053 101 | X | 0092
FS-2 JITL86 | S/5/14 3.2 0.93 0.39 0.039 7650 | X 134 1.6 X | 0.055 8.1 X | 0.095
Eq;;snmkem JITL87 | 5/5714 | 0385 U | 085 ] 0036 | U | 0036 | 445 | X | 123 022 X | 0050 | o011 |BX| 0087
Attachment 1 Sheet No. _lof3
B = blank contamination (inorganic constituents) Originator J. D. Skoglie Date 6/5/14
C = </= 5x blank concentration Checked- [ B. Berezovski Date 6/5/14
D = reported from a dilution. Cale. No.  0100N-CA-V0270 Rev. No.. 0
EXC = excavation
FS = focused sample
HEIS = Hanford Environmental Information System PQL = practical quantitation limit
J = estimate Q = qualifier
M = duplicate precision not met. U = undetected
N = recovery outside control limits X = >40% difference between primary and confirmation dector results.
Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines C-15




Attachment to Waste Site Reclassification Form 2011-118

Attachment 1. 100-N-84:4 Suhsite Verification Sample Results (Metals and Physical).

Rev. 0

Sample HEIS | Sample Copper Hexavalent Chromium Iron Lead Magnesium
Location | Number | Date | mg/kg Q [POL [ meke | Q [ POL | mgkg [ Q] POL | mokg | Q | POL | moks | Q | PQL
EXC3 JITL74 | 5/5/14 13.1 X | 021 | 0307 | 0.155 | 16100 | X | 3.6 38 026 | 4090 | X | 35 |
Duplicate of I N
[esiy JITL84 | 5/5/14 13.1 JX | 020 | 0307 0.155 | 15800 | X | 3.6 39 025 | 4130 | X | 35
EXC-1 JITL72 | 5/5/14 | 155 JX | 020 | 0455 0.155 | 18700 | X | 3.5 100 . | M | 0325 | 4260 | X | 34
EXC-2 TITL73 | 5/5/14 18.6 JX | 015 | 0413 0.155 | 20100 | X | 3.4 9.7 024 | 7280 [ X | 33
EXC-4 JITL7S | 5/5/14 12.9 X [ 018 | 0.508 0.155 | 20000 | X | 32 7.7 023 | 4690 [ X | 32
EXC-5 JITL76 | 5/5/14 8.8 X [ o019 | 0155 | U | 0155 | 12300 | X | 33 38 024 | 2670 | X | 32
EXC-6 J1TL77 | 5/5/14 13.0 X | 019 | 0321 0.155 | 21400 | X | 34 42 024 | 4040 [ X ] 33
EXC-7 JITL78 | 5/5/14 14.9 X [ 019 | 0534 0.155 | 22500 | X | 3.4 3.9 024 | 4990 | X | 33
EXC-8 JITL79 | 5/5/14 15.3 TX | 019 | 0280 0.155 | 21300 | X | 33 6.8 023 | 4540 [ X | 32
EXC-9 JITL8O | 5/5/14 14.3 X | 020 | 0449 0.155 | 24300 | X | 34 4.2 024 | 4190 | X | 33
EXC-10 JITL81 | 5/5/14 12.0 X | 020 | 0177 0.155 | 24700 | X | 35 3.0 025 | 4400 | X | 34
EXC-11 JITL82 | 5/5/14 | 21.9 X [ o019 | 0349 0.155 | 23000 [ X | 33 8.2 024 | 5020 [ X | 32
EXC-12 | JITLB3 | 5/5/14 15.6 X | 019 | 0375 0.155 | 22900 | X | 34 4.8 024 | 6210 | X | 33
Split of 11'TL74| TITL88 | 5/5/14 13.7 0298 ] 0.119 | U | 0.119 | 16200 7.94 420 | BD | 164 | 3770 R 44
N-84-4a | 11T9DT | 2/6/14 | 16.2 1.0 50 28800 17.8 38 1.3 4870 17.4
N-84-4b | JITIDB | 2726/14 | 18.5 0.21 | 20600 | X | 37 63 0.26 | 4540 3.6
FS-1 JITL8S | 5/5/14 | 74.3 JX | 020 | 0455 0.155 | 24600 | X | 35 12.3 025 | 6490 | X | 34
FS-2 JITL86 | 5/5/14 | 19.0 X [ 021 | 0178 0.155 | 20300 [ X | 36 73 026 | 4230 [X] 35
Eq;‘lz;’;:"“ NTLST | 5/514 | 056 |UIBXC| 049 | ol 52 | X | 33 042 | B | 023 | 518 | X | 32
Sample HEIS | Sample Manganese Mercury Molybdenum Nickel Potassinm
Location Numnber | Date mg/kg Q POL | mg/kg | Q POL | mg/kg [ Q | PQL mg/kg Q POL | mgkg | Q| PQL
EXC3 JITL74 | 5/5/14 268 X [0.096[0.0057 | U | 00057 | 051 | B | 025 21.0 X | 012 | 1130 39.2
D‘}‘l"%f;‘z of | Jitea | s/5n4 | 264 X 1009400050 | U | 00050 | 060 | B | 024 27.7 X | 012 | 119 38.5
EXC-1 JITL72 | 5/5/14 275 X 009300053 [ U | 00053 | 026 | B| 024 10.6 X | 011 | 1050 38.1
EXC-2 JITL73 | 5/5/14 397 X 1008900074 B [00057] 023 [ U 023 13.4 X [ o011 1950 36.7
EXC-4 JITL75 | 5/5/14 297 X [ 0.085] 00061 [ U 00061 022 [U | 022 10.5 X [ 010 | 1200 34.9
EXC-5 JITL76 | 5/5/14 204 X | 0.087 ] 0005 | U [0.0056] 052 [ B | 023 232 X | 011 819 | 359
EXC-6 NTL77 | 51514 283 X 008800060 [ U [ 00060 | 023 | U 023 85 X | on 787 36.3
EXC-7 JITL78 | 5/5/14 307 X 008900049 | U [00049| 023 | U [ 023 10.5 X | on 723 36.6
EXC-8 JITL79 | 5/5/14 329 X [o0.08 | 0030 00057 | 022 | U | 022 13.5 X | o1 1470 35.3
EXC-9 JITL80 | 5/5/14 297 X [0.09 ] 00058 | U | 00058 | 023 | U [ 023 9.2 X | on 781 36.9
EXC-10 JITL81 | 5/5/14 292 X 009200052 U [00052| 024 | U | 024 8.0 X [ o1 676 | | 379
EXC-11 J1TL82 | 5/5/14 356 X ]0.088]| 00078 | B | 00053 | 029 | B | 023 15.8 X [ o1t | 1420 36.0
EXC-12 JITL83 | 5/5/14 358 X [0.089] 00061 | U | 00061 | 023 | U | 023 15.6 X [ on 1270 36.5
Split of ITL74 JITL88 | 5/5/14 248 0.199 [ 0.00414 | U |0.00414| 0.199 | U | 0.199 10.0 0.149 | 1120 6.35
N-84-4a__ | JITOD7 | 2/6/14 344 047 | 00056 | U ] 0.0056 | 024 | B | 024 78 X | 012 768 385
N-84-4b [ JITODS | 2/26/14 | 316 X [0097] 0018 | M | 00060 | 031 | B | 025 14.6 X [ 012 | 1450 397
FS-1 JITL8S | 5/5/14 405 X 10092] 00093 B [00055] 024 | U | 024 238 X | o1 1750 37.8
FS-2 JITL86 | 5/5/14 326 X [ 0.095] 00060 | U | 0.0060 | 025 | U| 025 12.5 X [ 012 | 1410 389
Eq;;zn"‘ke“‘ JITL8T | 5/5/14 6.5 X | 0.087] 00054 | U | 00054 | 023 | U| 023 047 | BX | 011 | 484 | B | 357
Attachment 1 Sheet No. 20f3
Originator J. D. Skoglie Date 6/5/14
Checked [. B. Berezovskiy Date 6/5/14
Calc. No.  0100N-CA-V0270 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0
Attachment 1. 100-N-84:4 Subsite Verification Sample Results (Metals and Physical).
Sample HEIS Sample Selenium Silicon Silver Sodium Vanadium
Location |Number| Date | mg/kg | Q [POL |mekg | Q [ POL | meke [ Q| POL | mykg | Q | POL | mgkg [Q [ PQL
EXC-3 JITL74 | /514 | 082 U o082 ] 213 | 3 54 015 | U | 015 540 | [ 564 | 387 | X | 0090
D‘;‘f%‘f;i"f JITL84 | 5/514 | 0.81 U 081 | 194 1| 53 015 | U | 015 998 554 | 400 | X | 0088
EXC-1 JITL72 | 5/5/14 | 0.97 0.80 | 144 | J 53 015 | U] 015 373 548 | 433 | X | 0087
EXC-2 JITL73 | 5/5/14 L1 077 | 217 | 3 5.1 014 | U | o4 284 528 | 341 | X | 0.084
EXC-4 JITL75 | 5/5/14 | 0.85 0.73 | 148 | J 4.8 014 | U | 014 1220 503 | 437 | X | 0.080
EXC-5 JITL76 | 5/5/14 | 0.5 U {075 | 107 | 1 | 49 014 | U | o014 558 516 | 305 | X | 0.082
EXC-6 JITL77 | 5/5/14 | 0.83 B 076 | 935 | 1 5.0 014 | U | o0l4 465 522 | 512 | X | 0083
EXC-7 JITL78 | 5/514 | 0.77 U 077 108 [ 1 5.1 014 [U | 014 332 52.6 | 549 | X | 0.084
EXC-8 JITL79 | 5/5/14 | 0.92 074 | 154 | I 4.9 014 | U] 014 328 508 | 484 | X | 0.081
EXC-9 1ITL8O | 5/5/14 13 077 | 102 | J 5.1 014 | U | 014 344 531 | 563 | X | 0.085
EXC-10 JITL8L | 5/514 | 0.80 U o080 [ 102 |3 52 0.15 | U | 0.5 292 54.6 | 584 | X | 0087
EXC-11 JITL82 | 5/5/14 | 0.76 U o076 | 162 | 3 5.0 014 | U | 014 339 S1.8 | 492 | X | 0.083
EXC-12 TITL83 | 5/5/14 | 0.79 B | 076 | 154 | 1 5.0 0.14 | U | 014 582 525 | 552 | X | 0.084
Splitof JITL74| JITL8S | 5/5/14 | 0334 | DU [0334| 1160 | N | 149 | 00993 | U | 0.0993 | 675 695 | 462 | D | 049
N-B4-4a__ | JIT9D7 | 2/6/14 | 081 U | 081 | 248 266 | 015 | U | 0.15 277 554 | 713 0.44
N-84-4b | JIT9DS | 2/26/14 | 0.83 U |08 | 297 |NX| 55 015 | U | 015 505 M | 571 | 537 0.091
FS-1 JITL8S | 5/5/14 1.0 079 | 200 | J 52 015 | U | 015, 384 544 | 484 | X | 0.087
FS-2 JITL86 | 5/5/14 | 0.82 U o8| 173 |3 54 0.15 | U | 0.5 440 560 | 462 | X | 0.089
Eq;;i?ke“t NTLS7 | 5514 | 075 U |o75 ] w8 | 7| 49 | 014 |U| 014 513 U | 513 | 09 [BX| 0082
Sample HEIS Sample Zinc Percent moisture (wet
Location Number | Date sample)
mg/kg Q PQL Yo Q POL
EXC-3 JITL74 | 5/514 | 3438 X | 038 | 31 0.10
Duplicate of
e TL84 | 5514 | 349 X | 037 33 0.10
EXC-1 JITLT2 | 5/5/14 | 416 X 0.10
EXC-2 JITL73 | 5/514 | 8.1 X 0.10
EXC-4 TITL75 | 5/5/14 | 410 X 0.10
EXC-S JITL76 | 5514 | 27.7 X 0.10
EXC-6 JITL77 | 5/5/14 | 39.3 X 0.10
EXC-7 J1ITL78 | 5/5/1a | 422 X 0.10
EXC-8 11TL79 | 5/5/14 106 X 0.10
EXC-9 JITLBO | 5/5/14 | 469 X 0.10
EXC-10 JITL8L | 5/5/14 | 422 X 0.10
EXC-11 JITL8Z | 5/5/14 | SL8 X 0.10
EXC-12 JITLB3 | 5/5/14 | 453 X 10
Split of JITL74| JITL88 | 5/5/14 | 43.4 D
N-84-4a__ | JITOD7 | 2/6/14 | 51.2
N-84-4b | JITSD8 | 2/26/14 | 43.4 % Attachment 1 Sheet No. 30f3
FS-1 JITL8S | 5/5/14 104 X Originator 1. D. Skoglie Date 6/5/14
FS-2 JITL86 | 5/5/14 65.9 X Checked 1. B. Berezovskiy Date 6/5/14
Equipment
Elhok | JATEST G RHAY 18 | X JO | G0 L€ 050 Calc.No. O0100N-CAV0270  RevNo. 0
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Attachment to Waste Site Reclassification Form 2011-118 R

ev.0

Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation ] Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No:  0100N-CA-V0271

Subject: 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2010

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

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

ShestNumbers | Orignator | Checker |

Seond bo

" Reviewar | Apbioval | Dats

nit

™

R b it (PSR <

SUMMARY OF REVISION

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

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie 1} Date: | 6/4/2014 Calc. No.: | 0100N-CA-V027] Rev.: | 0
Project: | 100-N Field Remédiation JobNo: | 14655 Checked: | I. B. Berezovskiy \Ad/ Date: | 6/4/2014
Subject: | 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 1of 3
1 PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-N-84:4 subsite. In accordance with the remedial action goals (RAGs) in
5  the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2013), the following
6  criteria must be met:
7
8 1) AnHQ 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 10~ for carcinogens.
12
13
14  GIVEN/REFERENCES:
15
16 1) DOE-RL, 2006, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites,
17 DOE/RL-2005-92, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19
20 2) DOE-RL, 2013, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
21 DOE/RL-2005-93, Rev. 1, 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-N-84.4 Subsite Cleanup Verification 95% UCL Calculations, 0100N-CA-V0270,
27 Washington Closure Hanford, Richland, Washington.
28
29
30  SOLUTION:
31
32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
34 (DOE-RL 2013).
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 or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10 (DOE-RL 2013).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107
43
44
45
46
47
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6/5/2014
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Rev.:

0

Project: | 100-N Field Remekifation
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14655
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Date:

6/5/2014

Subject: | 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Sheet No. 20f 3

METHODOLOGY:

—
= = I~ <JEEN Be N O TR ~SE US B SO B

The 100-N-84:4 subsite is comprised of one decision unit for verification sampling consisting of the
excavation area. In addition, four focused samples were collected: FS-1, FS-2, N-84-4a, and N-84-4b.
The direct contact hazard quotient and carcinogenic risk calculations for the 100-N-84:4 subsite were
conservatively calculated for the entire subsite using the greater of the maximum or statistical
verification soil sample results (WCH 2014). Of the contaminants of potential concern (COPCs) for this
subsite, boron, hexavalent chromium, and molybdenum require HQ and risk calculations because these
analytes were detected and a Washington State or Hanford Site background value is not available.
Chromium, copper, nickel, selenium, and zinc are included because they were quantitated at a
concentration above 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. All other site
14 nonradionuclide COPCs were not detected or were quantified below background levels. An example of
15 the HQ and risk calculations is presented below:

16

17 1) For example, the maximum value for boron is 3.2 mg/kg, divided by the noncarcinogenic RAG

18 value of 16,000 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
19 WAC 173-340-740[3]), is 2.0 x 10™*. Comparing this value, and all other individual values, to the
20 requirement of <1.0, this criterion is met.

21

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

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

24 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
25 51x10% Comparing this value to the requirement of <1.0, this criterion is met,

26

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

29 chromium is 0.455 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is

30 22x107. Comparing this value, and all other individual values, to the requirement of <1 x 10,
31 this criterion is met.

32

33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
34 risk can be obtained by summing the individual values. To avoid errors due to intermediate

35 rounding, the individual cancer risk values ;)rior to rounding are used for this calculation. The sum
36 of the excess cancer risk values is 2.2 x 10”. Comparing this value to the requirement of <I x 10~
37 this criterion is met.

38

39

40  RESULTS:

41

42 1) Listindividual noncarcinogens and corresponding HQs >1.0: None

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

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

47  Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
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Washington Closure Hanford CALCULATION SHEET

Originator: | J. D. Skoglie ¥ Date: | 6/4/2014 Cale. No.: | 0I00N-CA-V0271 Rev.: 0
Project: | 100-N Field Remediation Job No: 14655 Checked: | I. B. Berezovskiy} Date: 6/4/2014
Subject: | 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3of 3

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

3 for the 100-N-84:4 Subsite.

4 Maximum or . .

. Noncarcinogen Carcinogen
Contaminants of Potential Statistical b Hazard = Carcinogen
5 ) RAG < RAG <
Concern Quotient Risk

6 (mg/kg) (mg/kg)

8 Boron 16,000 2.0E-04 - -~

i Chromium, total 120,000 1.6E-04 - -
10 Ghromminm hemyalent® 240 1.9E-03 B 22E07
L1 Copper 2,960 25E-02 = N
12 a

Lead 353 - - -
13 Molybdenum 400 1.5E-03 -- -
Lt Nickel 1,600 1.5E-02 % =
15 Selenium 400 2.5E-03 - -
16 Zinc 24,000 43E-03 - -
17 qu?als ST e ; L e B IR g s
18 Cumulative Hazard Quotient: | 51F02 |
19 Cumulative Excess Cancer Risk: 2.2E-07
20 Notes: '
21 " = From WCH (2014).
29, ® = Value obtained from the 100-N Area RDR/RAWP (DOE-RL 2013) or Washington Administrative Code
23 (WAC) 173-340-740(3), Method B, 1996, unless otherwise noted.
24 ¢ = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.
25 8= Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic
Model for Lead in Children, EPA/540/R 93/081, Publication No. 9285.7, U.S. Environmental Protection Agency,
46 Washington, D.C.
27 :
-- =not applicable

26 RAG = remedial action goal
29
30
31
32
33
34
35
36
37
33 CONCLUSION:
39

40 The calculations in Table 1 demonstrate that the 100-N-84:4 subsite meets the requirements for the
41 direct contact hazard quotient and carcinogenic (excess cancer) risk, respectively, as identified in the
42 RDR/RAWP (DOE-RL 2013) and SAP (DOE-RL 2006). The direct contact hazard quotient and

43 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this subsite.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No: 0100N-CA-V0272

Subject: 100-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

Computer Program: Excel Program No: Excel 2010

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

Committed Calculation [X] Preliminary [T} Superseded [] Voided [7]
~ SheetNumbers | Originator | Checker | Reviewer | Approval |
Cover = 1 55 . Wi ~so—
0 Sheets =3 J. D. Skogli I. B. Berezovskiy | H. M. Sulioway | B—+—Sberaver / G/\O/\Af
Total =4 i . | -] 5 3 .
l =4 T

SUMMARY OF REVISION

WCH-DE-O’;S (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet|
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‘Washington Clesure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie Date: | 06/04/14 Calc. No.: | 0100N-CA-V0272-,, Rev.: 0
Project: | 100-N Field Refiediation JobNo: | 14655 Checked: | I. B. Berezovskiy{ N[/ Date: | 06/04/14
Sibtens ggjﬁﬁ:};?ﬁfubsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 3
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-N-84:4 subsite. In accordance with the remedial action goals (RAGs) in the
6  remedial design report/remedial action work plan (RDR/RAWP) for the 100-N Area (DOE-RL 2013),
7 the following criteria must be met:
8
9 1) An HQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) Anexcess cancer risk of <1 x 10 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 10~ for carcinogens.
13
14
15  GIVEN/REFERENCES:
16
17 1) DOE-RL, 2013, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
18 DOE/RL-2005-93, Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland,
19 Washington.
20
21 2) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
22
23 3) WCH, 2014, 100-N-84:4 Waste Sites Cleanup Verification 95% UCL Calculations,
24 0100N-CA-V0270, Washington Closure Hanford, Richland, Washington.
25
26
27  SOLUTION:
28
29 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
30 K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
31 generic site model (DOE-RL 2013).
32
33 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
34
35 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
36 soil and with a K less than that required to show no migration to groundwater in 1,000 years using
37 the RESRAD generic site model (DOE-RL 2013).
38
39 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
40
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Washington Closure Hanforg CALCULATION SHEET
Originator: | J. D. Skoglie X Date: | 06/05/14 Calc. No.: | 0100N-CA-V0272 Rev.: 0
Project: | 100-N Field Remediation JobNo: | 14655 Checked: | I B. Berezovskiv.[ /)  Date: | 06/05/14
subjsed 190-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3
Groundwater

METHODOLOGY:

The 100-N-84:4 subsite is comprised of one decision unit for verification sampling, consisting of the
excavation. In addition, four focused samples were collected; FS-1, FS-2, N-84-4a, and N-84-4b. The
protection of groundwater hazard quotient and carcinogenic risk calculations for the 100-N-84:4 subsite
were conservatively calculated for the entire subsite using the statistical or maximum value for each
analyte (WCH 2014). Based on the generic site RESRAD model (DOE-RL 2013) and a vadose zone of
approximately 8.0 m (26.2 ft) thickness, a K4 of 8.8 or greater is required to show no predicted migration
to groundwater in 1,000 years. Boron and hexavalent chromium are included because they have a K4 of
less than 8.8, and no Hanford Site background value has been established. Selenium was included
because it has a K4 of less than 8.8 and a value greater than the Hanford Site background. All other site
nonradionuclide COPCs were undetected, quantified below background levels, or have a K4 greater than
or equal to 8.8. 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 (ing/kg) for protection of groundwater,
where the RAG is the groundwater cleanup level (ug/L) (calculated with, and related to the hazard
quotient through, WAC 173-340-720 (3)(a)(i1)(A), (1996) x 100 x 1 mg/1000 ng (conversion factor).
This is based on the “100 times rule” of WAC 173-340-740(3)(a)(i1) (A) (1996). For example, the
maximum value for boron of 3.2 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
1.0x 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-N-84:4 subsite is 3.0 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™. There were not any constituents in this calculation that
had a carcinogenic RAG associated with it. Therefore, the requirement of <1 x 10°® is met.
Furthermore, 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)(11)(A). WAC 173-340-740(3)(2)(ii}(A) (1996) provides the “100 times
rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
demonstrate that higher soil concentrations may be protective of groundwater.
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Washington Closure Hanford

CALCULATION SHEET

Rev. 0

Originator: | J. D. Skoglie ‘\g& Date: | 06/04/14 Calc. No.: | 0100N-CA-V0272 1 /1 Rev.: 0
Project: | 100-N Field Remd¥iation Job No: 14655 Checked: | I B. Berezovskiy,. /MO Date: | 06/04/14
Subject: é}(igul;lld‘:’;?efubsne Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3
1 RESULTS:
7
3 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
4 2} List the cumulative noncarcinogenic HQ >1.0: None )
5 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°: None
6 4) List the cumulative excess cancer risk for carcinogens >1 x 10”°: None.
7
8  Table 1 shows the results of the calculations.
9
10
11 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-N-84:4 Subsite.
12 Maximum or 3 .
- Noncarcinogen Carcinogen
13 . X Statistical . Hazard 5 Carcinogen
Contaminants of Potential Concern . RAG N RAG .
14 Value Quotient Risk
15 (me/ke) (mg/kg) (mg/kg)
16  |Metals : 2 3
17 Boron 32 320 1.0E-02 -~ --
18 Chromium, hexavalent 0.455 48 9.5E-02 - -
19 Sclcnium 1.0 5 » 2.0E—Ql -- -
o (Fowls e ' :
21 Cumulative Hazard Quotient: L 3.0E-01 i
23 Cumulative Excess Cancer Risk: | 0.0E+00
- Notes:
23t From WCH (2014).
24 ® = Valuc obtained from the Cleanup ILevels and Risk Caleulations (CLARC) database using Groundwater, M cthod B, results and the
25 100 times model.
26 -- = not applicable
27 RAG = remedial action goal
28
29
30
31 CONCLUSION:
32

33 This calculation demonstrates that the 100-N-84:4 subsite meets the requirements for the hazard quotient

34  and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP

35 (DOE-RL 2013).
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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-N Area Sampling and Analysis Plan for
CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006).

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. To ensure quality data, the 100-N Area SAP

(DOE-RL 2006) data assurance requirements and the data validation procedures for chemical
analysis (BHI 2000) are used as appropriate. This review involves evaluation of the data to
determine if they are of the right type, quality, and quantity to support the intended use

(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 100-N-84:4 waste site were provided by the laboratories
in sample delivery groups (SDGs) JP0733, JP0742, JP0786, and XP0087. SDG JP0786 was
submitted for third-party validation. No major deficiencies were identified for the subject data
sets. The minor deficiencies identified in the 100-N-84:4 analytical data sets are discussed as
follows. If no comments are made about a specific analysis, it should be assumed that no
deficiencies affecting the quality of the data were found.

MAJOR DEFICIENCIES

None.

MINOR DEFICIENCIES
SDG JP0786

This SDG is comprised of 13 statistical verification soil samples (J1TL72 through J1TL84) and
2 focused verification samples (J1TL85 and J1TL86) from the 100-N-84:4 excavation collected
on May 5, 2014. Samples JITL84 and J1TL74 comprise a field duplicate pair. All samples were
analyzed for inductively coupled plasma (ICP) metals, mercury, and hexavalent chromium. In
addition, one equipment blank (J1TL87) was analyzed for ICP metals and mercury.

SDG JP0786 was submitted for third-party validation. Minor deficiencies are as follows:
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In the ICP metals analysis, the matrix spike (MS) recoveries were outside of quality control (QC)
limits for antimony (58%) and silicon (22%). All antimony and silicon results were qualified as
estimated and flagged “J” by third-party validation due to the MS recoveries outside the

QC limits. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all silicon results were considered qualified as estimated and flagged
“J” by third-party validation due to a laboratory control sample (LCS) recovery below QC limits
at 19%. Estimated data are usable for decision-making purposes.

SDG JP0733

This SDG is comprised of one soil sample (J1T9D7) from the 100-N-84:4 road crossing
collected on February 6, 2014. The sample was analyzed for ICP metals, mercury, and
hexavalent chromium. Minor deficiencies are as follows:

In the ICP metals analysis, the MS recovery was outside of QC limits for antimony (55%) and
silicon (40%). Although not qualified for the MS recovery outside of QC limits, the antimony
and silicon results may be considered estimated. Estimated data are usable for decision-making

purposes.

In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (22%).
Although not qualified for the LCS recovery outside of QC limits, the silicon result may be
considered estimated. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, barium, copper, nickel, silicon, and zinc were detected at less than the
contract required detection limit (CRDL) in the method blank (MB). Method blank
contamination of this magnitude has no significant impact on the field sample results. The data
are usable for decision-making purposes.

In the ICP metals analysis, laboratory duplicate relative percent difference (RPD) calculation
was above the QC limits for chromium (34%). Although not qualified for the laboratory
duplicate results outside of QC limits, the chromium result may be considered estimated.
Estimated data are usable for decision-making purposes.

SDG JP0742

This SDG is comprised of one soil sample (J1T9D8) from the 100-N-84:4 road crossing
collected on February 26, 2014. The sample was analyzed for ICP metals, mercury, and
hexavalent chromium. Minor deficiencies are as follows:

In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (13%).

Although not qualified for the LCS recovery outside of QC limits, the silicon result may be
considered estimated. Estimated data are usable for decision-making purposes.
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In the ICP metals analysis, zinc was detected at less than the CRDL in the MB. Method blank
contamination of this magnitude has no significant impact on the field sample results. The data
are usable for decision-making purposes.

In the ICP metals analysis, the MS recovery was outside of QC limits for antimony (49%) and
silicon (18%). Although not qualified for the MS recovery outside of QC limits, the antimony
and silicon results may be considered estimated. Estimated data are usable for decision-making
purposes.

In the ICP metals analysis, the laboratory duplicate RPD calculation was above QC limits for
sodium (51%). Although not qualified for the laboratory duplicate result outside of QC limits,
the sodium result may be considered estimated. Estimated data are usable for decision-making

purposes.

SDG XP0087

This SDG is comprised of one soil sample (J1TL88) from the 100-N-84:4 excavation collected
on May 5, 2014. Sample JITLDS is a split of sample J1TL74 collected on May 5, 2013. The
sample was analyzed for [CP metals, mercury, and hexavalent chromium. Minor deficiencies are
as follows:

In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (52.3%).
Although not qualified for the LCS recovery outside of QC limits, the silicon result may be
considered estimated. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, antimony was detected at less than the CRDL in the MB. Method
blank contamination of this magnitude has no significant impact on the field sample results. The
data are usable for decision-making purposes.

In the ICP metals analysis, laboratory duplicate RPD calculations were above QC limits for
arsenic (50.0%), copper (32.3%), and nickel (34.7%). Although not qualified for the laboratory
duplicate results outside of QC limits, the arsenic, copper, and nickel results may be considered
estimated. Estimated data are usable for decision-making purposes.

In the hexavalent chromium analysis, the MS/matrix spike duplicate (MSD) recoveries were
outside of QC limits at 55.9% and 50.2%, respectively. The laboratory attributed the low
recoveries to sample matrix interference due to the similar recoveries. Although not qualified for
the MS/MSD recoveries outside of QC limits, the hexavalent chromium result may be considered
estimated. Estimated data are usable for decision-making purposes.

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.
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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 2013a) are shown in Table D-1. The main and QA/QC sample results are
presented in Appendix C.

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

Sample Area Main Sample Duplicate Sample Split Sample
EXC-3 JITL74 JITL84 JITL88

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 (COPC). Relative percent
differences are not calculated for analytes that are not detected in both the main and duplicate
sample at more than five times the target detection limit. Relative percent differences of analytes
detected at low concentrations (less than five times the detection limit) are not considered to be
indicative of the analytical system performance. The calculation brief in Appendix C provides
details on duplicate pair evaluation and RPD calculation.

Split samples are collected to provide a relative measure of the variability in the sampling,
sample handling, and analytical techniques used by commercial laboratories. The field main and
split samples are evaluated by computing the RPD of the split samples for each COPC to
determine the usability of the verification data. The U.S. Environmental Protection Agency
Contract Laboratory Program duplicate sample comparison methodology, USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA 2004), is
used as an initial test of the data from the splits. Only analytes that had values above five times
the CRDL for both the main and split sample were compared. The calculation brief in

Appendix B provides details on split pair RPD calculation. The RPD acceptance criteria for
project-split samples is <35% (less than or equal to 35%).

The RPD calculations for the field duplicate samples are all below the acceptance criteria (30%).
The RPD calculations for the field split samples are below the acceptance criteria (35%), except
for silicon (137.6%). Elevated RPDs in environmental samples are generally attributed to
natural heterogeneities in the sample matrix. The data are usable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate/split) is less than five times the target detection limit (TDL),
including undetected analytes. In these cases, a control limit of +2 times the TDL is used
(Appendix C) to indicate that a visual check of the data is required by the reviewer. This check
was not required for the any of the duplicate samples. For the field split, this check was required
for nickel. This result is attributed to heterogeneity in the sample matrix from which the samples
were collected. A visual inspection of all of the data is also performed. 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.
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Summary

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 100-N-84:4
waste site verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling. The
DQA review for the 100-N-84:4 waste site Overburden 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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