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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 Z Final E]
Reclassification Status: Closed Out Z No Action El Rejected El

RCRA Post closure O Consolidated O None Ol
Approvals Needed: DOE Z - Ecology 0 EPA Ol
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, Seattle, 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 1 00-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): 1 00-N-84:4
Basis for reclassification:
The verification sampling and modeling results for the 1 00-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 E Yes Z No Institutional E Yes Z No O&M E Yes Z No
Controls: Controls: Requirements:
If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:

J. P. Neath
DOE Federal Project Director (printed) Signature ate

N. Menard
Ecology Project Manager (printed) S gnature ate

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 1 00-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 ofDecision, 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 1 00-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 1 00-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-NArea 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
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Direct Exposure - Attain dose rate of <15 mrem/yr Radionuclides were not COPCs for the
Radionuclides above background over 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 <1.

Attain a cumulative hazard The cumulative hazard quotient for the
quotient of <1 for 100-N-84:4 subsite (5.1 x 10-2) is <1.
noncarcinogens.

The excess cancer risk for hexavalent

Risk Requirements - Attain an excess cancer risk of chromium, the only contaminant
Nonradionuclides <1 x 10-6 for individual subject to the excess cancer risk Yes

carcinogens. calculation, is 2.2 x 10-7, which is
<1 x 10-6.

The excess cancer risk for hexavalent
Attain a cumulative excess chromium, the only contaminant
cancer risk of <l x 10-s for subject to the excess cancer risk
carcinogens. calculation, is 2.2 x 10-7, which is

<l x 10-s.

Attain single COPC groundwater
and river RAGs.

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

Grondate/Rve target receptor/organ.Groundwater/River Meet drinking water standards Radionuclides were not COPCs for the NAProtctio -Met dinkng wter tandrds thelI00-N-84:4 waste subsite. N
Radionuclides for alpha emitters: the more

stringent of 15 pCi/L MCL or
1/25 of the derived
concentration guide for
DOE Order 5400.5 b

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

Remaining Sites Verification Package for the 100-N-84:4, 100-NArea 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
Regulatory Remedial Action Goals Results Action

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 d

a "National Primary Drinking Water Regulations" (40 Code ofFederal Regulations 141).
b Radiation Protection of the Public and Environment (DOE Order 5400.5).
c Based on the isotopic distribution of uranium in the 100 Area, the 30 [tg/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).

d 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.

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-NArea (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-NArea 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-NArea 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 obj ectives established in the Remedial Design Report/Remedial Action Work Plan for the

100-NArea (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 1 00-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-NArea Steam and Condensate Pipelines



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-NArea 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-NArea 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 WSP

Location Sample Media Sample Sample Coordinates Sample Analysis
Number (m)
JlJDM8 ICP metals a, mercury

Pipe1 ctJlJDR7 1.5 m N 149299 Hexavalent chromium
4TP-1

Soil below pipe J1JDC8 (5 ft) E 571058 ICP metals a, mercury,
I hexavalent chromium

Soil, bottom of excavation, ICP metals a mercury,
2.4 m (8 ft) bgs, no pipe JlJDDO hexavalent chromium
found

2.4 m N 149261 ICP metals', mercury,
Stained soil, no pipe found JlJDDl (8 ft) E 571262 hexavalent chromium,

anions, N0 2/N0 3, pH
-ICP metals a, mercury,

Duplicate of J 1 JDDO JlJDD2 he'alnt chromium
hexavalent chromium

Water inside pipe JlJFl9 ICP metals a, mercury

4TP-3 Water inside pipe JlJF29 1.8 m N 149516 Hexavalent chromium
(6 ft) E 571322 ICP metals a, mercury,

Soil below pipe JU1 DF5heaantcrmu
hexavalent chromium

Burnt material JlJDR6 Hexavalent chromium
4TP-6 2. 438 ICP metals a, mercury,Burnt material JlJDM6 (8 ft) E 571154 P tP e

PAH, TPH
Water inside pipe JlK3W6 ICP metalsa, mercury

4TP-7 Water inside pipe JlJF31 0.9 m N 149406 Hexavalent chromium
(3 ft) E 571349 ICP metals', mercury,Soil below pipe JUJDF7heaantcrmu

hexavalent chromium
ICP metals a, mercury,

Pipe contents J1JDM7 09m N196 A
4TP-8 0.9 mn N 149365 PAH a4TP-8

(3 ft) E 571178 ICP metalsa, mercury,
hexavalent chromium

Water inside pipe JJF21 ICP metals', mercury
Duplicate of JlJF21 JlJF22 1.5 m N 149683

4TP-9 Water inside pipe JlJF35 (5 ft) E 571313 Hexavalent chromium

Soil below pipe JJDF2 he'alnt chromium
hexavalent chromium

Pipe contents Jl JDM9 ICP metals a, mercury

4TP-10 1.8 m N 149661 ICP metalsa, mercury,
Soil below pipe JlJDF4 (6 ft) E 571295 PAH, TPH, hexavalent

chromium
ICP metals a, mercury,

Equipment NA hexavalent chromium
blanks ICP metals', SVOA,

Tape material Jl1JDNO PAH
Source: Field logbook EL-1601-05 (WCH 2011).
a 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 PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System SVOA = semivolatile organic analysis
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable WSP = Washington State Plane

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



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

Figure 2. The 100-N-84:4 Confirmatory Sample Test Pit Locations.
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

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 1 00-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.

\\outocad0l\cod-projects\rs..somplingfigures\ Oo1i00-n-84 4 fig6.dwg

Legend SCALE 1:3000

Q== No~ampleA= 30 0 30 60 120 meters

***N-M 100-N-84:4 Pipel ine Subsite with
Road Crossng Post-Excavation Civil Survey

Remaining Stoe Verification Package for the 100-NT8Rd4, 100-M Ara Steam and Condensate Pinelines 7



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

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



Attachment to Waste Site Reclassification Form 2011-118 Rv

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).

Figure 6. 100-N-84:4 Excavation and Loadout (December 4, 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).
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Figure 12. 100-N-84:4 Excavation South of 105-N Reactor,
Looking North of Road Crossing (March 10, 2014).

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 1 00-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 a - EPA Method 6010 Antimony, arsenic, barium, cadmium, chromium, copper,
lead, manganese, molybdenum, nickel, selenium, and zinc

Mercury - EPA Method 7471 Mercury
Hexavalent chromium - EPA Method 7196 Hexavalent chromium

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

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
1 00-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 1 00-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 I 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 1 00-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 1 00-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
1 00-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 JI T9D7 149278.5 571053.6 ICP metals a, mercury,
N-84-4b JlT9D8 149423.55 571354.17 hexavalent chromium

100-N-84:4 Excavation Verification Samples

EXC-1 JlTL72 149257.6 571050.3
EXC-2 JlTL73 149300.1 571062.5
EXC-3 JlTL74 149321.3 571405.7
EXC-4 JlTL75 149353.1 571460.9
EXC-5 JlTL76 149374.4 571411.8
EXC-6 JlTL77 149395.6 571387.3
EXC-7 J1TL78 149416.8 571362.8 ICP metalsa, mercury,
EXC-8 JlTL79 149438.1 571338.3 hexavalent chromium.

EXC-9 JlTL80 149448.7 571332.2
EXC-10 JlTL81 149544.2 571277.0
EXC-ll JlTL82 149554.8 571234.1
EXC-12 JlTL83 149554.8 571319.9

Duplicate of EXC-3 JlTL84 149321.3 571405.7
Split of EXC-3 JlTL88 149321.3 571405.7

FS-1 b JlTL85 149558.1 571258.8 ICP metals a, mercury,
FS-2b JlTL86 149566.4 571299.5 hexavalent chromium

Equipment blank JlTL87 NA NA ICP metalsa, mercury

a 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.

b 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-NArea 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 1 00-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.

Remedial Action Goals (mg/kg) a Does theStatistical or Does the
Maximum Soil Cleanup Soil Cleanup Result Result

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

Protection Protection Modeling?

Arsenic 4.3 (<BG) 20c 20' 20' No --

Barium 69.8 (<BG) 16,000 d 200 400 No --

Beryllium 0.35 (<BG) 10.4e 1.51' 1.51' No --

Boronf 1.1 16,000 d 320 No --

Cadmium h 0.15 (<BG) 13.9 e 0.81 ' 0.81 c No --

Chromium (total) 19.5 120,000 d 18.5' 18.5 c Yes Yes'

Cobalt 9.2 (<BG) 1,600 d 32 No --

Copper 16.7 (<BG) 2 ,960 d 59.2 22.0 ' No --

Hexavalent chromium 0.423 2.1 e 4.8 2 No --

Lead 7.6 (<BG) 353 10.2' 10.2' No --

Manganese 336 (<BG) 11,200 d 512' -- 9 No --

Mercury 0.030 (<BG) 24 d 0.33 ' 0.33 c No --

Molybdenumf 0.60 4008 g No --

Nickel 17.0 (<BG) 1,600 d 19.1 ' 27.4 No --

Selenium 0.88 400 d 5 1 No --

Vanadium 52.9 (<BG) 560 d 85.1 ' NO --

Zinc 57.5 (<BG) 24,000 d 480 67.8 ' No --

a RAGs obtained from the 100-N Area RDR/RAWP (DOE-RL 2013).
b Maximum or 95% UCL, depending on data censorship, as described in the 100-N-84:4 Subsite Cleanup Verification

95% UCL Calculations (Appendix C).
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).

d Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, Ecology 1996.
e 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.
9 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]).

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

-- = not applicable RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)
COPC= contaminant of potential concern UCL = upper confidence limit
RAG = remedial action goal WAC = Washington Administrative Code
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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) a Does the
Maximum Soil Cleanup Soil Cleanup Result Result

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

Protection Protection Modeling?

Arsenic 3.8 (<BG) 20c 20c 20c No --

Barium 95.8 (<BG) 16,000d 200 400 No --

Beryllium 0.21 (<BG) 10.4 e 1.51 c 1.51 c No --

Boronf 3.2 16,000d 320 No --

Cadmium h 0.39 (<BG) 13.9e 0.81 c 0.81' No --

Chromium (total) 11.6 (<BG) 120,000" 18.5 c 18.5 c No --

Cobalt 10.8 (<BG) 1,600 d 32 No --

Copper 74.3 2,960 d 59.2 22.0 c Yes Yes'

Hexavalent chromium 0.455 2.1 e 4.8 2 No --

Lead 12.3 353 10.2' 10.2' Yes Yes'

Manganese 405 (<BG) 11,200" 512' -- 9 No --

Mercury 0.018 (<BG) 24 d 0.33 c 0.33 c No --

Molybdenum f 0.31 400 d 8 NO --

Nickel 23.8 1,600d 19.1' 27.4 Yes Yes'

Selenium 1.0 400 d 5 1 No --

Vanadium 71.3 (<BG) 560 d 85.1 c No --

Zinc 104 24,000 d 480 67.8 c Yes Yes'

a RAGs obtained from the 100-N Area RDR/RAWP (DOE-RL 2013).
b Maximum results of the road crossing and french drain focused samples as described in the 100-N-84:4 Subsite Cleanup

Verification 95% UCL Calculations (Appendix C).
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).

d Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, Ecology 1996.
e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).
f No Hanford Site-specific or Washington State background value available.
g 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]).

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

-- = 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 (Kd) 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 contaminant carcinogenic risk of less

than 1 x 10-6 , and a cumulative carcinogenic risk of less than 1 x 10-5. 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 quotient 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
contaminant subject to the excess cancer risk calculation, is 2.2 x 10-, which is less than the

individual carcinogenic risk of less than 1 x 10-6 and the cumulative carcinogenic risk of less

than 1 x 10-5 . 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 cumulative hazard quotient of
6

less than 1.0, an individual excess carcinogenic risk of less than 1 x 10- , and a cumulative excess

carcinogenic risk of less than 1 x 10-5. Risk values were calculated for constituents that were

detected at concentrations above Hanford Site or Washington State background values or for

which there is no background value. In addition, the soil-partitioning coefficients for these

contaminants must be less than that necessary to show no migration to groundwater in

1,000 years based on RESRAD modeling discussed in Appendix C of the 100-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 Kd of 8.8 or greater is required to show no predicted migration to

groundwater in 1,000 years. All individual hazard quotients for noncarcinogenic constituents are

less than 1.0. The cumulative hazard quotient for the 100-N-84:4 subsite is 3.0 x 10-', which is

less than 1.0. No carcinogenic constituents met the criteria for groundwater protection .
evaluation at the 1 00-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
RAOs for direct exposure, groundwater protection, and river protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 1 00-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)

Saile Same Sample Lcation Northing Easting Aluminum Anfimony Ar:enic Barium
Number Date!Time mgLkI Q PL I mg/kg QI!L ng/kig QPQL

T1 !X'7 620 2011 l 41 1 11 sil helov ppe 149365 57117 100 7 0.83- 14 0 1 11 1 ,1 1090 0 76
111'. 7 622 11 1 -0 I1P L -ilbelowpipe 1.92on 71l05Ilona 431.l il 8 62I 0' 03 0.4

ilil7('3 v2 lil ' _ l upnent blank \\ \A 277 ( 1 1 24 1

11113170 11'n15 41?P'oilbelowpipe 149o1 7122 11 3431o4"o 1041 214 't -4 034
illi1 6'2.2ll 12 0 41P staIP ed,-il 149261 71262 1830 49 0 1 0 9 1 7 0 lIl 049

Il3 il 72 6282011 1 D21upihcate l31ll)15 149261 571262 609n 43 n." Va I 0' '' O \ 49. 11044

1112 629.2011 8 "0 11' > -ollclollpipe 141.'83 571313 77801 4.9. 0.59 1 1n 210 '19 119 57. {11

3131f4 " I 114 1 l0P-. ,1l blow pipe 149661 71295 3950 9 0460 1. 0 47 1.7) 1 78 34 039e

1 4' 7 11 11 14 9' 41 P soilhelow pip 141,o 713 9l1 619 073 1 '17 381 1 . 433 061
.1111)7 71l' O111' 1111 41P-7 soibelow pipe 149406 571349 4030 ' 8i 07 Ii 0 7 1560 1 17 31 2 0.5<

11\o o 2n 201 1 10 411> 6 burrinat ulenl 1493517 571154 l0 10 1 1 2 2 17.6
J31)A17 0 202011 11 411' 1p:contents 149,6 7117$ 0120 "o 1 1' 2I. 17 450 2.5

1)11\5 b2t" ol. 0113'041IP-1 pripcontents 149299 87105 1540 8' 6 4 0 1643 1 1(1.i7 26 53
JilY\Mo 6 '0'1 0n4' 41P7 10 pipe sentents 149661 57129 5I.7 1, 'l 7 6 21 t' s1 11 1(1.3 .17 13 517

I1lTNy 7 1: Hll Aqu pmenthlank.ip N. NA 3 4 130 0 315 0.s1 96 (.44

113R6 6 0 0118 1 41P o burntnutenr 1493 57115 7
Jl11717 6t 0111I '0 4? 1 pipe ontents 1492o 571f

Sample sa Fiam. BervIlium Boron Cadmium Calcium
Numbar Dae/Time umpie Location lourting E(astinglumber Dilliefme mglks Q POL mg/kglQ, POL mg~Aw J9 PgLm/kQPO

3 1 I'7 I'611 1 O P 1N soil below pipe 14936 71178 0134 11 O 538 Tl o32 '3 00l '

i , 8 '2".2l1 13 - 41P 1 soil below pip 1429 571058 0.094 B 0 7 19 ' 1 0Y6 0" 14k000 1300

O il co 2ny111 1 1 I Lmpment iblank NA N\ 0.067 8 o ' ' . 0 ' L l' 83 B 100
1.0)-T 6 2 2011 1' 15 41[p soilbelowpipe 149261 7126 0.26 014 1164 B 1 3' 0 9 1 0 14 8O n77

31 171 ,)l 1I l I 4 1?P-2 st.ined so l 149261 71262 0.01. B 1) 1 44 ] 1 7- 0 9 1 0 ' '410 '79

31 71, 2 2 11 lulicate i 1 1'3 149261 71262 0.29 018 1 31 17' 0118 1P 0310 17

311112 62a201: 0 4Ipa1soil llmpipe 14% 13 571313 0.271 0 1 )4" 1 1a 0 117 02 3530 993
311171I4 62. "0 11 11 1i 411P- 1- il below pipe 149 791571295 09 0 16 0 71 lI l 0I 6 i 40 78 2

I1I1:[)7. 7 11 '(ll 14041 I - lbelon pipe 149516 571322 0 173 B 0 4 z '43 I 9; 0 4 O l ) 00

J1107 1 00o41'P7 .oilbelow pipe 149 6 571749 0.23 I -i 4 ,710 B 1 33 0117 1 0 1 11! "1
11. l M 6'0201 8 1it 41? 6 bumI t maternal 149358 171154 0.268 B 4 i 9 4 0 13 B 04 1430 00

1111)17 2011 1 I 1 41P pipe co entts 149365 7117 l.113 1 01(l3 ( 10 I113 1o 10i 080 17

11 I 2 2 2011 1 4T 1 pip ontents 140290 57105 2.14 U "14 10 B 1 '14 '14 18 0 1070
J1,1 Il,0 (0 20ll 1114' 41 10 - pipe corns 1496l 57129 2.07 1 07 o 7 1, 7 7 I '7 103t 1101

311 71 71311111 30 upmen blank, \\ \\ 0.17, 018 641 117 11l71 li 1lN 10 'lla
7I ' f 6 2011 i 11 1 41P o bunt atefial 149!8 57114

J1I313R7 2 2'l11 13 '041P- 1 pipecntents 149299 57108

Sample Sample ,. Chronium, Coblti Copper )'hit 11,it~

Numeu Dale/Time Smp_ Locaton Northing Easting hC Copper

mg/k~g Q P1,1 mglks Q P QL ME/k Q }LmlgQ11
1111'7 -0",1! 12o 41-i oil below pipe 149365 571178 22 03 142 311 ''4 1'1 3 001

1117 o 1 1 1 ll lP-1, oilbeow pipe 1492o 571o8 159 )2 1117 217 33 1 00 132 (1 133
3171r1 6'S )01I1215lFuapmienthhmak \\ NA 0396 o'2 2 l 2 I 3. ] 05 1. 0'

31177 6l 8' I1l il:15 41P-2,.atilbe, 'pipe 149261 571Yt2 12.8 0 14 9 12 138 14 1 0ni 11 o3 1 o83
177 1 6 2-111 12:20 41P-2 staied aoil 149261 171262 3.88 . 2 1 96 1 1 9 4'S 05 o.'7 l)89

311 1 6 0l l I ": Dupha'trlJtT I 149261 571262 58_ 5 0 825 . 1 7 1' a "1 . 1/1)53
111' 020211 0 41P- stylbelowpipe 1496 71313 157 0 498 1 ) ()7 099 0' 1. 02
11 11-4 f 0 l l00 41F-soilbelopipe 14%l 71295 389 (116 681 1 86 8 I 178 11)9 1

.)1)T7f 7 11 0211 l4 30 41P-3, sAl belowpipe 14pil6 71322 84 7 n '4 9 7-' 43 1 II 0 48 B, 1

111F7 7 13 011 12 00 4P P7. soil belkw pipe 149400 ^71140 -11 0 3 361 '3 ' 117 1762 1 002
1 1116)N 6 t n1 8 i 41 P-6, burnx materal 14935 57114 3 11 04 4 1 4 3 9

JI ll\17 01111il I ' 8- ppe contents 14935 57117$ $1 9 1ko 1, 101 61 4 " 17
3l 1inN 6 22 2011 1 '0 41?-1pipecoments 14999 57108 141 14 1 7 15 1 4 1; 11 7

JUD'i1 6 "01111348 41P-l0. pipe contents 149661 571295 1 '-f07 07 t 0 7 0 10
3130 7 13 1 1 11 (1 Equapment blank1.p NA NA 141' 1 1N 1 7 1 1 7' 7 (18

11IDRo 6 'I t1l1 '1li 41P- 6,burnt matenal 1498 7114.
313Il)R7 "201' ' 113 '0 4P 1. pipe contents 149299 87111 5

Remaining Sites Verification Package for the 100-N-84:4, 100-N Area Steam and Condensate Pipelines B-1



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

Table B-1. Confirmatory Sample Data. (7 Pages)

Sample sample iton IEad Magnesum Manese
tSample Iocation Northng I asting

luix__ 1.itelme m__k_____k Q I'Q'I usIk PQi a I e. mkg QN I'
JUI y7 62o 2911129 4fl'1.sod belo uppe 135 571H71 1839 3U 3 lo 76 2279 II3 > 7 *6

313)0l 622 291 13 3 410 1 Ielom pipe 14 57195S 119 j '11 7 47 '4 M 1 14~4 9 9 13 43

31 1 1I' i 411 'sul berowpip 1 1 71 2 1 ' 4 014 4410 -( b T1-'
) 6213111 10 411P- stainedsd 14 26 71 1 41 -1 794 4 >

1 3)) 2<111 12.' 22 1ill" lae Jillio 14921 571L2 245(1i 171 4 1<1 ( 44 MI > 9o a 'on

7111)2 29291 0 41P b 10 111 16209 1 4 -< 4'19 74 "3 4r9,

lifi I4 1 2921 i I 411'l0 -ilhelo pp7 14 l 71295 7 15 l 0 N (j 1F '14 3'l

.1l.1i13 711.29111l43411P-3 s hbelowipe 14951 571322 270 I'' 3 1 9 31 a 1l 3 '0 ' 9

HI .l1i<7 7 13.240 12 ni' 41 P-7 I.s b 'i PI> 1-44( 571349 1 79il 3T 3 44 44 '-4 '4 417 1l7 ' 93
1.11>1 6202nil1 Ale4?6bunnt ial 1498 571 14 7429 Jo 1 41 1 '0 75' la

13.DM7 62201 11:f 41Ppipe UntenAt 149365 571178 21500 414 14 8 96 43 10 1 14 0 29
JUDM)118 6 I22/2011 10 4TI8 L ipe contents 149299 571051 5814 429 59.7 5.3 547 P , 804 908 536

JUDM9<1 6 29 2011 10454 4T1014 peP coents 14661 57129)53'9000'. '447 19 '1 ' 17 776' 1 776 9'77 51 7

lll2t 144 f8 571 54 7
JU3( 6/22 20411 13:2'' 4TP 1I. pipe contents 149299 57105<: 1

Nunpler Nmple Sample ILocation loo thing I ln \lrurn 110ibu run .kil I otastinen
Numberthte/Time, kg PL mak Q2 POL mg/kg Lmik0 I'OL

1.)077 I 622111_r441.4ileipe 13 5717 1< 005 03 1 343 477 0' 7110 90

3111)0 622 1l1>l34 41? 1 ,wilbelowppe 149299 S71994 44443 1 1144 141 1 217 311 5 4 15 63441 4:1
31314l 62'<2411N H O I' q'uipmeni bbik \ 1 \ '3 104 4 1414 ' 1 4 1 4 79. El 4171

1111 621324.41l 1' 1 411-2.oulhdo' pi'e 149291 71"'' i('6 I 00 ) 3113 1 b '' '71 741 7

1!111 929211 41-. atomed sod 149261 471>6' 4 iN > 1(4 4460 13 1 430' 1 $ 10 1640 3.

1)1.11 7 122( 1 1 '1 .1 . )I.110. 4(14 17 1 114 1 44 4 1 1 '4 13l 7 12( 397

Il4l)14 62')2141 1144 41> 4\41P-l w lelwPhl< I[')6l 571'9 444l'S I 4444 044 II 1s ' I 4 * l: (49 313

31)15 7 I 21411 1 31 411P- o9 wbekw pipe 951<6 51)3 (((34 I 44443 44644 13 243 ''4 417 31341 487
:4I,13+7 7.1 141 I 44( 41?-7 soil below pipe 1404(1 571444 114,1 I 1444 (4 _9' HC3 7 24 4607 7213 467

3l3D1l1 62')2(11 14 4TFl-A6bo4t m:atenial 149351< 57134 (147 1444 (4e 59 1 4 241 14 1< 15 11

11)1)117 62142(411 11 '-411'S pipe contenis 1 44(6 571171 14447 1 0143 44)4 103 s '1< 47 174) 4 24744

3131)1 622i~ l11113'i 41PI'1 psp 47e4nent 149209 571101 40417 4444 '4) H II 14 '44 4' 9 51 1 2)

31))1<' n2')2(11 104'41-1 lldpipe cantenlS 149661 571'9S ((('S I 14(3 3' 13 207 111 14 41-1 41444 0 44(
31 1)^9 7 13 2(11 11 '4u pmenthhlnk, tape 'NA N \ ~ 0 1 3 175 3 '1 1 3 '1 364l 51

Ill1D66 6:2924)1l 1144 4TP-6. bumlmatenal 149358 571 IJ
3131)1R7 6222411 13241 41 1-petr1nts 1409 71(4

Sample Sample amp le I ienium Silicen Silver Sodium
Number Dateffime mak 11POL, mg/kai o POL m kg i PLmg/ke 1 POL
1]1)07 6244141 12n 41- soilbwpipe 149365 i71179 (4.4 I 5 4 76 34 34 ( 0 5 72 756

jlX1 62224141 41 P-L solbelowppc 149299 715 (45 4)3 2 17 pip17 I 74- F1 '43
111)09 62124111125lyuipinmbla4d NA \ NA 44. 1 443 11<1 4 it (1 114 13 '

J1 J11 2n2 1121 4; P-I soil beoppe - 2i 71262 (' 24 1 (' '66 l 3' 413 414 376 334

1131 D; ,212411 1242 4TP-2. stained soil 14u241 71o2 (4294 U 4429 313 I 0 ' ''14 44

131)DD 284412 22 Duplicate 3 IlDDO 1491l 571262 ((6 U 4426 3 1 7' 47 (41 7 54t'4 43 8
3111)12 629 2(41 Al5P-9 soilbeow pipe 1496< 111 44 2 04 432 16 a l49 1 41 l6' 446

.'4-4 629>24i it (4 41P-la.soilbel pipe 0 49661 371295 ( 1' 13 44 1 '6 44 ISo 14> 3 I

31.1)1 7 11 .41 14344 41P-3, wlbelowpipe 1451 571322 (436I 17 11 '4> 44 4 144 l144 64)
Jil)F3 7132 411 12m4 1P slbelowpipe 144T 71349 93 I (3 1371 'l3 o''3 (4 ' u4 '

inI.31<1 62442911114i 4TP-(9 hurnt matenal 14935k 71154 I ' 96 253 4 444 I (44 1 4 10
ltil7 6'4 421 11 411>S pipe nkcnls 149365 71178 " 5' 'I 1 221 1(43 1 1 14l '71 "9

Z17)1845222'1 2471P-1pipecontents 149 571( 21 iTY 611 '14 14 3 14 Ill 1 '1<4
N1111: 1 1 14 41PIlo pile contents 1461 571205. l 1 1.7 24 7 '07 1 207 517 1 5
11N 7132nil11130 1qumentblank, tape \A \\ 46 (26 144 175 i 17' 1 5 18 76'> 43

lll6 6ka 244 24(11 1 1( 431P- burComtmial 14'3\ 571154
)1)1(7 6 22 2011 1329 41P-1 pip enns 1492) 1 0II
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Table B-1. Confirmatory Sample Data. (7 Pages)

Sample Sample .Vanadium Zinc
Numbler Dae/Tie Sample Location Northing Easting -anadium ZincNumber Date/Time mg/kg Q PQL mg/kg Q PQL
JIJDC7 6/20/2011 12:05 4TP-8, soil below pipe 149365 571178 68 3.78 55.3 15.1
JIJDC8 6/22/2011 13:30 4TP-1, soil below pipe 149299 571058 57.3 2.72 58.9 10.9
J1JDC9 6/28/2011 12:15 Equipment blank NA NA 0.833 B 2.5 2.81 B 10
J1JDDO 6/28/2011 12:15 4TP-2, soil below pipe 149261 571262 66.6 1.69 52 6.77
J1JDDI 6/28/2011 12:20 4TP-2, stained soil 149261 571262 58.4 2.45 12.7 9.79
J1JDD2 6/28/2011 12:22 Duplicate J1JDDO 149261 571262 72.7 2.19 63.3 8.75
JJDF2 6/29/2011 8:50 4TP-9, soil below pipe 149683 571313 35.1 2.48 34.6 9.93
J1IJDF4 6/29/2011 11:00 4TP-10, soil below pipe 149661 571295 31.9 1.95 33.1 7.82
JJDF5 7/11/2011 14:30 4TP-3, soil below pipe 149516 571322 67.2 3.04 78.4 12.2
JlJDF7 7/13/2011 12:00 4TP-7, soil below pipe 149406 571349 33.5 2.92 29.3 11.7
J1JDM6 6/20/2011 8:10 4TP-6, burntmaterial 149358 571154 7.53 5 11 B 20
JlJDM7 6/20/2011 11:55 4TP-8, pipe contents 149365 571178 28.8 12.9 109 51.7
J1JDM8 6/22/2011 13:20 4TP-1, pipe contents 149299 571058 12.9 B 26.8 261 107
JJDM9 6/29/2011 10:45 4TP-10, pipe contents 149661 571295 2.95 B 25.9 103 U 103
J1JDNO 7/13/2011 11:30 Equipment blank, tape NA NA 0.764 B 2.19 7310 211
J1JDR6 6/20/2011 8:10 4TP-6, burnt material 149358 571154
J1JDR7 6/22/2011 13:20 4TP-1 pipe contents 149299 571058

Sample Sam ple [ Bromide Chloride Hluride
Number Date/Time m/kgQ POL m PQL m/ kg I Q QL
J13DDI 6 28011 12:Z0I4TP-2, stame~d ll 149261 o7126 58 8 I 8 iA 581 r6 5,8

Sample Sample . Nitrte Nitrite Nitrogen in Nitrite
Number Date/Time Sample Location Northing Eaistmg I t nd Nitrate

I Img/kg 10 POL Img/lkg 10 POIL m akg IQ Po L
TIUJDDI 6'S'2011 12i) 4TP- ainewl 14926 7120 4, 9 B& 58 I t 1 0 -58

Sample Sample Ph__osphate Sulfat p
Date/ Sampe Sam pie Location Northing E t tIiIg h t I pL j MeasurementNusmber Dt/iem/k.AI Q IPOL Imglkg JQ PQL Ipil 12 P1JL

UL)D1 62 -8 12 20 41-2staind soil 149261 71262 11 7 1 11 517 5,8 602 0.1

sample Sample TI i l-diedlrange TPl motor oil PercentSolids
NumL~r ate/Tim Sample LoAtion .10rthing I usting-TT

Number Date/Time un/kg caoi " QPL nglkg PL % 9 L
Rm ni 1ng. S Vnt acv f 14 : 10S andICondensat l
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Table B-1. Confirmatory Sample Data. (7 Pages)

Sample Number J1JDNO J1JDF4 JIJDM6
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/k Q PQL ug/kg Q PQL ug/kg Q PQL

Acenaphthene PAH 2570000 D 19400 156 JD 170 23100 D 332
Acenaphthylene PAH 45700 D 19400 278 D 170 332 U 332
Anthracene PAH 19400 UD 19400 84.6 JD 170 332 U 332
Benzo(a)anthracene PAH 19400 UD 19400 130 JD 170 604 D 332
Benzo(a)pyrene PAH 19400 UD 19400 72 JD 170 1580 D 332
Benzo(b)fluoranthene PAH 19400 UD 19400 170 UTD 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 LTD 19400 94.8 JD 170 673 D 332
Fluoranthene PAH 23700 D 19400 636 D 170 332 U 332
Fluorene PAH 26800 D 19400 110 JD 170 332 U 332
Indeno(1,2,3-cd)pyrene PAH 19400 UD 19400 170 U 170 28300 D 332
Naphthalene PAH 6890 JD 19400 249 D 170 8860 D 332
Phenanthrene PAH 146000 D 19400 361 D 170 2010 D 332
Pyrene PAH 13000 JD 19400 446 D 170 1420 D 332

1,2,4-Trichlorobenzene SVGA 30900 UTD 30900
1,2-Dichlorobenzene SVOA 30900 LD 30900
1,3-Dichlorobenzene SVOA 30900 TD 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 LID 30900
2,4-Dimethylphenol SVOA 30900 UD 30900
2,4-Dinitrophenol SVOA 155000 UD 155000
2,4-Dinitrotoluene SVOA 30900 UD 30900
2,6-Dinitrotoluene SVOA 30900 UTD 30900
2-Chloronaphthalene SVOA 30900 UTD 30900
2-Chlorophenol SVOA 30900 LID 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 LD 30900
3-Nitroaniline SVOA 155000 UD 155000
4,6-Dinitro-2-methylphenol SVOA 30900 UD 30900
4-Bromophenylphenyl ether SVOA 30900 LID 30900
4-Chloro-3-methylphenol SVOA 30900 UTD 30900
4-Chloroaniline SVOA 30900 UTD 30900
4-Chlorophenylphenyl ether SVOA 30900 LID 30900
4-Nitroaniline SVOA 155000 LD 155000
4-Nitrophenol SVOA 155000 UD 155000
Acenaphthene SVOA 30900 LD 30900
Acenaphthylene SVOA 30900 UD 30900
Anthracene SVOA 30900 UD 30900
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Table B-1. Confirmatory Sample Data. (7 Pages)

Sample Number J1JDNO J1JDF4 J1.JDM6
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/kg Q PQL ug/kgI 9 PQL u Q PQL
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-methylethyl)ether 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 309001
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 30900 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)

Sample Sample Auminum Animony Arsenic
.Number D: kefimrae Sample Location Northing Eastinag/lm MRtmn .XrLenIc
Number_ Date/Time_ __ u/L 0 PQLuWL P(L ugL PQL.

JTF19 7 11 2011 14 10 4T1-3. water instee pipe 149516 S71322 2I4 B 61 b L 0 I1 t li
IJF21 62 201184 41P-" waterinsidepip 1408 -7113 56 n 6 1 l6 IT !0

lIgjhc ie ot 4 Alp water
1312 62'o 'l0 1 8:47 1- 57131 1 6 11 6 1 I

I enside pipe
JU1F29 7/29211/11 8410 4TP-3, water inside pie 1491 5713]

J11K3W6 7 13/211 1145 4TP-7, water insidk pipe 14946 571349 74 8 50 6 U 1 U 1 lo

Sample SSmpko t1arum 1k0r-Iliur 'Bron
Number l~aef~ime .Snple 1Alcationl lorthing FEmung ~ !L ~ ~ ~ INumber Date/Inut ug/L 1Q F!21 us!T, LEI P ll, Q1 PQL

1110 711 2011 14. to 4-i3 wter inidepi.e 10 71322 423 . 1) - 8 10
l11 ' 84 41 .0 vtata imide pipe 142_1 57131 I 0 2 118 10

31 JF 6 '0011 47 ruplicted 419.9 wnter
.111" ipe...l...7.14968 713l, 48 ' 1 2 112 10

1]1 0 7 11:01114 hi 41P 11 ta inside pipe 145 171
1J1-1 7)132l11145 4TP 7woerinsidepipe 14In- 4 71340

313F38 6 ~0 '01 1 8 45 411 9 iv uter insid pipe 14083 7131
li k38\\i 7 1 i 211 1114 419All 7 n ater inside pipe 1404(6 '71 349 1 ' ) 2n11.9

Sample Sample Sample Location Northing Easting Cadmium Calcium Chromium
Number Date/Time ug/L IQ PL Ie/LbQ PQL u/L Q PQL

il F19 7 11 2011 14: 1l 41P-3. wuter inside pipe 149516 S71322 1 IU 1 8130 100 2 U 2
JIJF21 i0 111 48 41Po water inside pipe 140683 571313 1 1 4411 10 11

31: 629 21 1 , .47 1)prueo F~9 ~r14 96 5713111 1 IT 1 51101 100 111 it 2

713 7131111.451 41 P-7. w le nside ip 1494- 57134
7 193 69-201 I 8:45 1~ 0 war !1id 1ipe I40o 571313)

JIlK3,6 7 1 20111 44 4TP-7, wat insiepipe 149406 571349 1 U 1 4480 IC i37 2

Sample Sample CoI Copperexaaen
Number Date/ime Sample I ocation Northing Fasting Chromium

ne/L__ _ u POu/L L me/L Q PbL
JIJF19 7 11 2(11 14, 10 41>-3. water inade pipe 149516 571322 1. 10 U 1I

j IF21 2'O20 111 8:4 4 11. water inside pipe 1493 5 71.3 1 1 16 8 10

J1F122 6:29/2111 8 47 14683 571313 ' U 10 I 1V!
__________ insde pipe

Jl1JF29 7/11.2011 14:10 41P-3. waterinsidepipe 149516 5713 0007 L 90037
J iJF31 7132011 11 45 4TP-7. water inside pipe 149406 571349 1 Th7 I 00m17

J135 6/29/2011 845 4TP-9, water insid1eripe 149683 571313 0 037 L il00,7
J1K3W6 7/13201111:45 4IP-7, water inside pipe 149406 571349 ' I ' 137 10

Sample Sample Iron Lead 11a nesium
Sampler Dae/Tie Sample Location Northing Fasting u Lea Ma b L L I LNumber Date/Time usTOPL gI N} gL Q1 ITL

J1F19 7/11 211 141o 4TP-3, water inside pipe 149516 571322 39 8 5 5 1 5 510.9 B 100
J1F21 6/29:2011 8.45 41-9, water inside pipe 149683 571313 31301 9) 491 1 5 417 11)

Duliat of4P-9, w.ater
J1F22 6 I29211 847 . i. 14968 3 1313 423oI ) I 310 hM

31129 7/11/2011 14: 1i 4TP-3 water inside pipe 149516 57132
J1F31 7:13:2011 11:45 4TP-7, water inside pipe 149416 571349

JF3 6/29/2011 8 4 4TP-9. water inside pie _149683 571313
Jlk3W6 7:13 211 11:45 4TP-7, water inside pipe 1494.6 571349 16500 50 453 5 20 7 b1 0
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Table B-1. Confirmatory Sample Data. (7 Pages)

Sample Sample M angnee Mercury Molybdenum
Sample Location Northing Eaisting £2L L LNumber Date/Tlime - us/L IQ PQL uA/L -Q PQL ups/L Q PQL

11 1910 711 '(0 1 1410 41Tu7, trinsidepipe 14l16 571322 938 02 7 3)
J111121 6.291 1 8:4 4 1 P w iter inside pipe 140683 71311 ,40 2 u 0 347

8 Duplicate410P- water
fi } 2 0201 9 7 1 V13 571313 8Q r, 2L0: 24

I~d pit"e
J1I.12, 7 11 "'011 1,'loi 4 1 P-3. water inaidepp I 19516 57132

7I3 7132011 11:45 4-7,w5 risdpp 1, v 4-41f' s713'49j
JIJF35 6 '292011 8:45 4TP-9. water inside pipe 149683 571313

JIK3W6 7 132011 11:45 4TP-7, water in ide pipe 149406 571349 157 2 02 U (2 2 83 2

Sample Sample Nickel Potassium Selenium
Number Date/Time Sample Location Northing Easting u QPQ u/L 2 POL ua/L 1 POL
J1JF19 711 211 141 4TP-, water iidetpipe 149516 571322 6700 00 I 10
JJF21 6 29 2011 -45 4TP-9, woter mnside pipe 149683 571313 406B 5 1320 500 10 U 10

1upIlicate of4 I P-9 water
1JF22 6-29 l1 73 571313 1.0 70flit" 'I)! I X'. insde Pipe( r2701

Jif29 7 11 2011 14 10 4TP-3, waterinsle pipe 14. 516 571322
11iJF31 713 201 1 145 4TP-7water in5idepipe 144' 71349
JUF35 60 1 ll 8 45 4TP-9, watesinkpipe 149683 571313 :

JIK3W6 7 13 0l1 1145 4TP-7. wter insidepipe 149406 571349352 B 5 7

Sample Sample _iion Sbeodu
Numler Dam/Tie Sample Location Northing Easting l P 1. SodiumNumber Date/Time uni P PL u7/L Q1PQL ug/l, Q PQL

J1JF19 7 11 2011 14710 4TP-3. ater inside pipe 149510 571322 440 50 2 _ 2 60 1 10)
JJF21 6 '29211 845 4TP-1 water iide pipe 149683 571313 1040 50 2 U 2 7220 I10

Duplicate of 4TP-9, wakr1983 51e1
JUJF22 N 9011 8.47 1404,83 513 o 2 1' 2 7140 1

J JF29 7 11 2011 14 10 4TP-31 nater mnide pipe 149516 5713"
jIJFi 7 13 2u11 11 4 4TP-7 water inide pipe 149406 571 49
JIF35 6I, 011 8 4 4TP-9. waler mIdepipe 14968 57131

J1K3W6 7 3 2l ill45 4TP-7 water mn ipe 149406 I de 571349 402 U 2 '80 i0

Sample Sample Lranium Vanadium Zinc
Numbler Damle/n Sample Location Northing Easting /l I L auadiumL ZincNumber Date/Tme ug/L IQ POL ug/L 0 PQL ug/L QPQL

JIJl9 7/11/20111410 4TP-3, water inside pipe 149516 571322 100 13 100 5 U 5 10 10
J1W1 6/29'20 1 845 4TP9 water iside pipe 149683 571313 100 1I 100 " '6 B 12.1 10

J122 6/29'2011 8.47 Duplicateof4TP-9Awter 149683 571313 100 100 5 U 5 10.1 10imside pipe --. ~.
J1I3F2F 7 1120'111 10 4F1*-, wtr nid 14916 I.- ' '~'

3 1J-31 71 2l 1 11 45 41 P-7 water insdeppe 14900 571349
.111,;s '292 ' 845 4[IP wtermadine pipe 14w,, 571T I I

1K3HW6 7 13 2011 11:45 4TP-7 waterinsiepipe 149406 571349 1 U 100 5 255 1 0

Remaining Sites Verification Package for the 100-N-84.4, 100-N Area Steam and Condensate Pipelines B-7
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Table B-2. In-Process Sample Data. (2 Pages)

Sample Sample Northing Easting Aluminum Antimony Arsenic Barium
Number Date/Time mg/kg Q PQL mg/kg Q POL mg/kg Q POL mg/kg Q PQL
JlFHXO 3/22/2011 14:00 149651 571372 7580 16 0.4 U 0.4 2.8 0.69 66.6 0.08
JlT736 1/6/2014 14:25 149556.2 571233.4 5100 1.5 0.37 U 0.37 2.4 0.64 50.4 0.074
JlT737 1/6/2014 14:30 149547.6 571254.5 6450 1.7 0.41 U 0.41 3.5 0.72 50.9 0.083
JlT738 1/6/2014 14:45 149575.4 571290.8 7660 1.4 0.35 U 0.35 2.9 0.61 67.1 0.071
J1T739 1/6/2014 14:50 149550.8 571331.8 6430 1.6 0.4 U 0.4 2.8 0.69 43.1 0.079

Sample Sample Northing Easting Beryllium Boron Cadmium Calcium
Number Date/Time mg/kg IQ IPQ L mg/kg Q PQL mg/kg IQ PQL mg/kg Q PQL

JlFHXO 3/22/2011 14:00 149651 571372 0.14 B 0.035 1.1 B 1 0.085 B 0.043 7520 14.8
JlT736 1/6/2014 14:25 149556.2 571233.4 0.29 0.032 0.95 U 0.95 0.11 B 0.04 6110 13.7
J1T737 1/6/2014 14:30 149547.6 571254.5 0.35 0.036 1.1 U 1.1 0.13 B 0.045 7320 15.3
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 13.1
JlT739 1/6/2014 14:50 149550.8 571331 8 0.27 0.035 1 U 1 0.12 B 0.043 5750 14.7

Sample Sample Chromium Cobalt Copper Hexavalent
Number Date/Time Northing Fasting __ Chromium

Ng/ku mQ PQL mg/kg QPL mg/kg _Q POL m/kg Q ] PgQL
JlFXO 3i22i2011 14:00 149651 571372 13.9 0.061 7 0.1 16.3 0.23 0.146 U 0.146
J1T736 1/6/2014 14:25 149556.2 571233.4 9.7 X 0.056 7.5 X 0.097 19.3 M 0.21 0.155 U 0.155
JlT737 1/6/2014 14:30 149547.6 571254.5 16.2 X 0.063 7.6 X 0.11 16.8 0.24 0.155 U 0.155
JlT738 1/6/2014 14:45 149575.4 571290.8 11.1 X 0.054 75 X 0.093 16.9 0.2 0.155 U 0.155
JlT739 1/6/2014 14:50 149550.8 571331.8 6 X 0.061 6.9 X 0.11 17 0.23 0.155 U 0.155

Sample Sample Northing Easting Iron Lead Magnesium Manganese
Number Date/Time mgkg QI PQL mgkg Q PQL mg/kg Q PQL mg/kg Q PQL

JlFHXO 3/22/2011 14:00 149651 571372 17500 4 6.3 0.28 4320 3.9 300 0.1
J1T736 1/6/2014 14:25 149556.2 571233.4 17900 X 3.6 3.7 0.26 4080 X 3.6 264 X 0.097
JlT737 1/6/2014 14:30 149547.6 571254.5 18300 X 3.8 6.2 0.29 4930 X 4 279 X 0.11
J1T738 1/6/2014 14:45 149575.4 571290.8 19400 X 3.9 5 0.25 4640 X 3.4 294 X 0.093
J1T739 1/6/2014 14:50 149550.8 571331.8 17800 X 4 3.7 0.28 4040 X 3.9 254 X 0.1

Sample Sample Northing Easting Mercury Molybdenum Nickel Potassium
Number Date/Time mg/kg [Q P PQL mg/kg Q PQL

JlFHXO 3/22/2011 14:00 149651 571372 0.006 U 0.006 0.29 B 0.27 11.3 0.13 1380 43
J1T736 1/6/2014 14:25 149556.2 571233.4 0.0054 U 0.0054 0.32 B 0.25 9.2 X 0.12 748 39.8
J1T737 1/6/2014 14:30 149547.6 571254.5 0.0081 B 0.0063 0.37 B 0.28 103 X 0.13 1090 44.6
J1T738 1/6/2014 14:45 149575.4 571290.8 0.0071 U 0.0071 0.25 B 0.24 11 X 0.11 1310 38.1
J1T739 1/6/2014 14:50 149550.8 571331.8 0.0068 B 0.0061 0.27 U 0.27 8.6 X 0.13 749 42.9

Sample Sample Northing Eastg Selenium Silicon Silver Sodium
Number Date/Time mg/kg 1 POL mg/kg PQL mg/kg Q PQL m 0 PQL

J1FHXO 3/22/2011 14:00 149651 571372 0.9 U 0.9 240 N 5.9 0.17 U 0.17 279 61.9
J1T736 1/6/2014 14:25 149556.2 571233.4 0.83 U 0 83 207 N 5,5 0.16 U 0.16 303 57.2
J1T737 1/6/2014 14:30 149547.6 571254.5 0.94 U 0.94 362 N 6.2 0.17 U 0.17 281 64.2
J1T738 1/6/2014 14:45 149575.4 571290.8 0.8 U 0.8 517 N 5.3 0 15 U 0.15 332 54.9
J1T739 1/6/2014 14:50 149550.8 571331.8 0.9 U 0.9 385 N 5.9 0.17 U 0.17 323 61.7

Sample Sample Northing Easting Vanadium Zinc
Number Date/Time mg/kgj Q PQL mg/kg QPQL

JlFHXO 3/22/2011 14:00 149651 571372 43.5 0.099 42.9 0.42
J1T736 1/6/2014 14:25 149556.2 571233.4 56.1 0.091 50.7 NN 0.39
J1T737 1/6/2014 14:30 149547.6 571254.5 46.4 0.1 41.9 X 0.43
J1T738 1/6/2014 14:45 149575.4 571290.8 43.8 0.087 56.8 X 0.37
J1T739 1/6/2014 14:50 149550.8 571331.8 48 0.098 48 N 0.42
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Table B-2. In-Process Sample Data. (2 Pages)

SampleNuibr J1T736 JIT737 J1T738 J1T739 JlTTXI
A calion 100-N-84:4 100-N-84:4 100-N-84:4 100-N-84:4 100-N-84:4

01/06/14 02:25 PM 01/06/14 02:30 PML 01/06/14 02:45 PM 01/06/14 02:50 PM 01/21/14 07:45 AM
Constituent (Iw

ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL ug/kg Q PQ

Acenaphthene l>A11 31 1j 10 11 U 11 101U 10 230 X 10 21 V 250
Acenaphthylene PAHl 9 '\ 9,2 9.7 U 9,7 9 4U 9.4 93 U 93 230 UD 230
Anthracene_ PAll '9 \ 31 331U 33 32 U 2 330 "1 _77 UD 7

enz nthrnncen P \ll 84 N 33 15 3 4 690 33 801UD 80
Benz,)rene PAL so 6 79 JX 69 96 X 67 S20 76 40 160
Benzobfluoranthene P 11 4 \\ 4. 1 13 jX 4 4.41 44 530 4 110 U 110
Becnza 8hoperilene _PAH 30 I\X 7.3 77L 77 i 8 J. 7.5 340 7.4 180 1 0 1 S
In oi 2Iurinthene PAI 3 4 4 2L 4,' 4.1 .11 4.1 >0 41 ) 1) 99
C' hruene PAiAH 53 X 4 i [f 5 173 .1 51 630 1 011) 120
Dihen4ashlnthracene PIA 11 1 11 12 ! 12 121 2. 79 1 1 '1 )0 t '80
F lu.enthene P.Al 140 13 40 j 14 4 14 1500 13 30 U 330

iuorne I I 181 5.4 71 7 . 5.5 170 4 13011) 130
Inden l 2.3-1J)pvrene PAH 7 I 12 13 . 13 13 1 l 3'0 1 300 UD 00
Laphthlene PiAll 1 1 12 1311 ) 13 1 2 1' Too I ) me
Phenanthrene PAH 94 12 20' J 13 55 l3 )91 1 ' o lb .00
I *rene P. H lin~ 12 42 I _ T 43 1 1400 1' A t 1 3 i0
Amo'lor-1016 P( 8 71 2 7
A cclor- i1 771 7.7

Numbeor-3 PDate/Time--------- Nothn Ea-- -- -- -- -- 1g 19eddt C6a we ape

J1FHXO 3/22/2011 14:00 149651 571372 14.1 0 QL
JT736 1/6/2014 14:25 149556.21 571233.4 62000 1000 35000 710 5.4 0
J1T737 11/6/2014 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
J1T739 1/6/2014 14:50 149550.8 571331.8 12000 1000 8100 700 5.3 0
JlT7XI1 1/21/2014 7:45 240000 2000 160000 1300 2.3 0-

Sample Gross Alpha Gross Beta Pct Mitu

Number Sample Date/Time Northing Easting E n t Radiostrontium
pCilg Q MA pCilg IQ MDNA pCilg IQ IMDA

J1FHXO 3/22/2011 14:00 149651 571372 13.7 6.15 30.1 4.9 0.0207 U 0.172

Sample Saple Date/Time Nor thing Easting Americium-241 I Cesium-137 Cobalt-60
Number I IpCi/g I MDA IpCilg I MDA pCilg I MDA

J1FHXO 3/22/2011 14:00 149651 571372 -0.0498 U 0.070110..0 30 0 7 0964 U 0.045

Sample Sample Date/Time Nortihing Easting Euro pium-152 I Euro sium-154 I Euro:>ium-155
Number 1//2pCilg 14:3 MDA 19pCilg 51Q54 MDA I pCilg 20Q I MDA

J1FHXO 3/22/2011 14:00 149651 571372 -0.0322U 10.104 -0.0193U 0.129 0.0301 0

Sample Sample Date/Time Northing Easting
Number pCilg Q MDA

J1FHXO 3/22/2011 14:00 149651 571372 0.5551 1 0.06734
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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-VO270, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100N-CA-VO271, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculations for Protection of
Groundwater, 01OON-CA-VO272, Rev. 0, Washington Closure Hanford,
Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that are provided in this appendix have been generated to document compliance
with established cleanup levels. These calculations should be used in conjunction with other
relevant documents in the administrative record.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Field Remediation Job No. 14655

Area: 100-N

Discipline: Environmental *Calculation No: O100N-CA-VO270

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 Calculation 0 Preliminary O Superseded [D Voided L

Rev Sheet Numbers Originator Checker Reviewer Approva Date
Cover = 1

Sheets = 10
0 Attm.1=3 I B Berezovsk H M Sulloway

Total = 14

SUMMARY OF REVISION

WCH-DE-018 (05/0812007) *Obtain Calc. No. from Document Control and Form from Intranet
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CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 06/05/14 Calc. No. 0100N-CA-VO270 Rev. No. 0
Project 100-N Field Re ediation Job No. 14655 Checked 1. B. Berezovskly ) Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Sheet No. 1of 10

1 Summary
2 Purpose:
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, perform
4 the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for nonradionuclide analytes
5 and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each contaminant of concern (COC) and
6 contaminant of potential concern (COPC), as necessary.
7
8 Table of Contents:
9 Sheets 1 to 4 - Calculation Sheet Summary
10 Sheets 5 to 7 - Calculation Sheet Verification Data - Excavation Statistical and Maximum Calculations
11 Sheets 8 and 9 - Ecology Software (MTCAStat) Results
12 Sheet 10 - Calculation Sheet Duplicate-Split Analysis
13 Attachment 1 - 100-N-84:4, Verification Sampling Results (3 sheets)
14
15 Given/References:
16 1) Sample Results (Attachment 1).
17 2) DOE-RL, 2006a, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites, DOEIRL-2005-92, Rev. 0, U.S. Department of
18 Energy, Richland Operations Office, Richland, Washington.
19 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
20 of Energy, Richland Operations Office, Richiand, Washington.
21 4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, Olympia,
22 Washington.
23 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with Below-
24 detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology, Olympia,
25 Washington.
26 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, Olympia,
27 Washington, <https://fortress.wa.gov/ecy/clarcCLARCHome.aspx>.
28 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim Final,
29 EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.
30 8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.
31
32 Solution:
33 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP
34 (DOE-RL 2013). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC
35 173-340-740(7)(e) 3-part test for nonradionucldes, and the RPD calculations for each COC/COPC. The hazard quotient and
36 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification Package
37 (RSVP).
38
39 Calculation Description:
40 The subject calculations were performed on statistical and focused data from soil verification samples (Attachment 1) from the 1 00-N-84:4
41 subsite. The data were entered into an EXCEL 2010 spreadsheet and calculations performed by using the built-in spreadsheet functions
42 and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2013) is
43 documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP for this site.
44
45 Methodology:
46 The 100-N-84:4 subsite underwent statistical and focused sampling. The 100-N-84:4 is comprised of one decision unit; excavation
47 (EXC), with associated focused samples FS-1, FS-2, N-84-4a, and N-84-4b.
48
49 Analytical results for all sampling locations are summarized in the tables provided on sheet 4. Further information of the sample data
50 quality is presented in the data quality assessment section of the associated RSVP.
51
52
53
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator J. D. Skoglie Date 06/05/14 CaIc. No. 010N-CA-V02790 1 , Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Checked IB.erezovski Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Sheet No. 2of10

1 Summary (continued)
2 Methodology, continued:
3 For nonradioactive analytes with 550% of the data below detection limits, the statistical value calculated to evaluate the effectiveness of
4 cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as determined by direct inspection
5 of the sample results (Attachment 1), the maximum detected value for the data set (which includes primary and duplicate samples) is
6 used instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
7 detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported
8 detections. Calculated cleanup levels are not available in (Ecology 2011) under WAC 173-340-740(3) for calcium, magnesium,
9 potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron
10 not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not
11 considered site COCs/COPCs and are also not included in these calculations.
12
13 All nonradionuclide data reported as being undetected are set to 2 the detection limit value for calculation of the statistics (Ecology
14 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after
16 adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done using the reported value.
16 In cases where the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in the17 calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after18 adjustments for censored data as described above.19
20 For nonradionuclides, the WAC 173-40 statistical guidance suggests that a test for distributional form be performed on the data and the21 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets22 (n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For

24 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software
25 (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2013) and MTCAStat coding and
26 due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for
27 censored data are performed before software input and the resulting data set treated as uncensored.
28 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:
30 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,
31 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,
32 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
33
3 The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above detection limits

35 and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical
36 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-

37 determined TDL's based on the laboratory and method used. Where direct evaluation of the attached sample data showed that a given

38 analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
39 calculations use the following formula:
40 RPD =[ |M-S|/((M+S)/2)]*100
41
42 where, M = Main Sample Value S = Split (or duplicate) Sample Value
43
44 For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare favorably.
45 If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the identification of
46 anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at less than 5 times
47 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary and
48 duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed.
49 Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.
50
51
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Washinqton Closure Hanfor CALCULATION SHEET

Originator J. D. Skoglie Date 06/05/14 Caic. No. 0100N-CA-VO270 Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Checked I. B. Berezovskiy Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 3 of 10

1 Summary (continued)
2
3 QUALIFIER LIST
4
5 B = estimated result. Result is less than the RL, but greater than MDL.
6 C = the analyte was detected in both the sample and associated QC blank, and the sample concentration was 5 5X
7 the blank concentration.
8 D reported from a dilution.
9 J = estimate
10 M = sample duplicate precision not met
11 N recovery exceeds upper or lower control limits.
12 U undetected
13 X = serial dilution in the analytical batch indicates that physical and chemical interferences are present (metals).
14
15 ACRONYM LIST
16
17 - not applicable
18 DE = direct exposure
19 EXC = excavation
20 FS = focused sample
21 GW = groundwater
22 MTCA = Model Toxics Control Act
23 PQL = practical quantitation limit
24 Q = qualifier
25 QA/QC = quality assurance/quality control
26 RAG = remedial action goal
27 RDR/RAWP = remedial design report/remedial action work plan
28 RESRAD = RESidual RADioactivity (dose model)
29 RPD = relative percent difference
30 RSVP = remaining sites verification package
31 SAP = sampling and analysis plan
32 TDL target detection limit
33 UCL = upper confidence limit
34 WAC = Washington Administrative Code
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

Washinqton Closure Hanford CALCULATION SHEET

Originator J. D. Skoglie Date 06/05/14 Calc. No. 0100N-CA-VO2709 1r. Rev. No. 0
Project 100-N Field Re ediation Job No. 14655 Checked 1. B. BerezovskiyS Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 4 of 10

1 Summary (continued)
2 Results:
3 The results presented in the tables that follow include the summary of the 95% UCL
4 calculations and maximum results for the excavation, focused samples, the WAC
5 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations are for use in risk
6 analysis and the RSVP for this subsite.
7
8 Results Summary - Excavation and Focused Samples a
9 Focused

Excavation b
10 SamplesbAnalyte Units
1195% UCL Maximum Maximum

Result Result Result Relative Percent Difference Results
12 Arsenic 4.3 -- 3.8 mg/kg and QAJQC Analysisa
13 Barium 69.8 -- 95.8 mg/kg 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 -- 74.3 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 mg/kg Magnesium 1.0% 8.1%
22 Manganese 336 -- 405 mg/kg Manganese 1.5% 7.8%
23 Mercury -- 0.030 0.018 mg/kg Nickel 27.5%
24 Molybdenum -- 0.60 0.31 mg/kg Silicon 9.3% 137.9%
25 Nickel 17.0 -- 23.8 mg/kg Sodium 6.0% 32.8%
26 Selenium 0.88 -- 1.0 mg/kg Vanadium 3.3% 17.7%
27 Vanadium 52.9 - 71.3 mg/kg Zinc 0.3% 22.0%
28 Zinc 57.5 -- 104 mg/kg aRPD listed where result produced,
29 3-Part Test Evaluation: based on criteria. If RPD not required,
30 95% UCL or maximum a> 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 data quality assessment section of the34 a The 95% UCL result or maximum value, depending on data censorship, as RSVP.
35 described in the methodology section.

36 b Focused samples include FS-1, FS-2, and the road crossing samples N-84-4a and
37 N-84-4b.
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 06/05/14 CaIc. No. 0100N-CA-VO270y/-N Rev. No. 0
Project 100-N Field Reme tion Job No. 14655 Checked 1. B. BerezovskiLY\ Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 5 of 10

1 100-N-84:4 Subsite Statistical Calculations
2 Verification Data - Excavation (EXC
3 Sample Sample Sample Arsenic Barium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium-
4 Area Number Date mglkg Q PQL mglkQg Q PQL mg/ QI Q PQL QL mQ PQL P Q QL m/kg Q PQL mg/kg Q PQL mgikg Q PQL
5 EXC-3 JITL74 5/5/14 2.9 0.63 56.5 JX 0.073 1.1 B 0.94 0.12 B 0.039 9.0. X 0.055 7.6 X 0.096 13.1 X 0.21 0.307 0.155

6 Duplicate of J1TL84 5/5/14 3.6 0.62 50.4 JX 0.071 0.97 B 0.92 0.12 B 0.039 9.4 X 0.054 8.1 X 0.094 13.1 X 0.20 0.307 0.155
J1TL74

7 EXC-1 J1TL72 5/5/14 2.7 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
8 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
9 EXC-4 JlTL75 5/5/14 2.7 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

10 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
11 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 4.6 X 0.051 8.9 X 0.088 13.0 X 0.19 0.321 0.155
12 EXC-7 J1TL78 5/5/14 2.5 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
13 EXC-8 J1TL79 5/5/14 3.0 0.57 69.5 JX 0.065 1.3 B 0.84 0.18 0.035 11.9 X 0.050 8.6 X 0.086 15.3 X 0.19 0.280 0.155
14 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 4.4 X 0.052 9.5 X 0.090 14.3 X 0.20 0.449 0.155
15 EXC-10 JITL81 5/5/14 2.3 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
16 EXC-11 J1TL82 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
17 EXC-12 JITL83 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
18
19 Statistical Computation Input Data
20 Sample Sample Sample Arsenic Barium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium
21 Area Number Date mg/kg mg/kg mg/k_ mg/kg ag/kg mg/k mgl/k

22 EXC-3 J1TL74/ 5/5/14 3.3 53.5 1.0 0.12 9.2 7.9 13.1 0.307J1TL84 I I
23 EXC-1 J1TL72 5/5/14 2.7 124 1.7 0.13 8.1 7.9 15.5 0.455
24 EXC-2 JITL73 5/5/14 9.6 61.6 1.3 0.15 12.1 8.4 18.6 0.413
25 EXC-4 JITL75 5/5/14 2.7 50.2 0.42 0.10 7.4 8.2 12.9 0.508
26 EXC-5 JITL76 5/5/14 2.1 39.3 0.43 0.092 6.9 6.5 8.8 0.0775
27 EXC-6 JITL77 5/5/14 2.1 46.1 0.44 0.092 4.6 8.9 13.0 0.321
28 EXC-7 J1TL78 5/5/14 2.5 49.6 0.44 0.12 6.6 9.2 14.9 0.534
29 EXC-8 J1TL79 5/5/14 3.0 69.5 1.3 0.18 11.9 8.6 15.3 0.280
30 EXC-9 J1TL80 5/5/14 2.5 55.2 0.44 0.11 4.4 9.5 14.3 0.449
31 EXC-10 J1TL81 5/5/14 2.3 42.5 0.46 0.10 4.0 9.8 12.0 0.177
32 EXC-11 J1TL82 5/5/14 3.1 66.2 1.6 0.20 60.7 9.1 21.9 0.349
33 EXC-12 J1TL83 5/5/14 3.7 52.2 0.99 0.13 9.8 9.9 15.6 _ 0.375
34
35 Statistical Computations .

36 Arsenic Barium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium
Large data set (n 10), Large data set (n 2 10), Large data set (n a 10), Large data set (n> 10) use Large data set (n a 10), Large data set (n> 10), use Large data set (n 2 10), Large data set (n 10), use
lognormal and normal lognormal and normal lognormal and normal aTCe ta 0),nusel lognormal and normal

37 95% UCL based on distribution rejected, use distribution rejected, use distribution rejected, use MTCAStat lognormal distribution rejected, use MTCAStat lognormal use MTCAStat lognormal MTCAStat norm

z-statistic.distribution distribution. distribution distribution.

38 N 12 12 12 12 12 12 12 12
39 % < Detection limit 0% 0% 50% 0% 0% 0% 0 8%
40 mean 3.3 59.2 0.88 0.13 12.1 8.7 14.7 0.354
41 st. dev. 2.0 22.3 0.50 0.034 15.5 0.97 3.3 0.133
42 95% UCL on mean 4.3 69.8 1.1 0.15 19.5 9.2 16.7 0.423
43 max value 9.6 124 1.7 0.20 60.7 9.9 21.9 0.534

Most Stringent Cleanup Limit for DE, GW & GW GW & River GW & River
44 nonradionuclide and RAG type 20 River Protection 200 GW Protection 320 Protection 0.81 Protection 18.5 Protection 32 GW Protection 22.0 River 2 River ProtectionRie(rtetomroeto/PoetonPoetinGgroeto Protection

45 WAC 173-340 3-PART TEST
46 95% UCL > Cleanup Limit? NO NA NO NA YES NA NA NO
47 > 10% above Cleanup Limit? NO NA NO NA NO NA NA NO
48 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 A detailed assessment will Because all values are Because all values are The data set meets the 3-

part test criteria when below background (132 part test criteria when background (0.81 mg/kg) the be performed. The data set below background (15.7 below background (22.0 part test criteria wh
49 WAC 173-340 Compliance? compared to the most mg/kg) the WAC 173-340 3- compared to the most WAC 173-340 3-part test is meets the 3-part test criteria mgkg) 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. when compared to the direct part test is not required. 3-part test is not required. stringent RAG.
exposure RAG.
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skolie Date 06/05/14 Calc. No. 0100N-CA-V0270"\- Rev. No. 0
Project 100-N Field Rem diation Job No. 14655 Checked I. B. Berezovskiy Date 06/05/14

Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 6 of 10

1 100-N-84:4 Subsite Statistical Calculations
2 Verification Data - Excavation (EXC_
3 Sample Sample Sample Lead Manganese Nickel Selenium Vanadium Zinc
4 Area Number Date mg/kg Q PQL mglkg Q PQL mglkg Q I PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
5 EXC-3 J1TL74 5/5/14 3.8 0.26 268 X 0.096 21.0 X 0.12 0.82 U 0.82 38.7 X 0.09 34.8 X 0.38

6 Duplicate of J1TL84 5/5/14 3.9 0.25 264 X 0.094 27.7 X 0.12 0.81 U 0.81 40.0 X 0.088 34.9 X 0.37

7 EXC-1 JlTL72 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
6 EXC-2 JiTL73 5/5/14 9.7 0.24 397 X 0.089 13.4 X 0.11 1.1 0.77 34.1 X 0.084 58.1 X 0.36
9 EXC-4 J1TL75 5/5/14 7.7 0.23 297 X 0.085 10.5 X 0.10 0.85 0.73 43.7 X 0.080 41.0 X 0.34
10 EXC-5 JITL76 5/5/14 3.8 0.24 204 X 0.087 23.2 X 0.11 0.75 U 0.75 30.5 X 0.082 27.7 X 0.35
11 EXC-6 J1TL77 5/5/14 4.2 0.24 283 X 0.088 8.5 X 0.11B X 0.083 39.3 0.35
12 EXC-7 J1TL78 5/5/14 3.9 0.24 307 X 0.089 1 0 .5  X 01 0.77 U 0.77 54.9 X 0.084 42.2 X 0.36
13 EXC-8 J1TL79 5/5/14 6.8 0.23 329 X 0.086 13.5 X 0.11 0.92 0.74 48.4 X 0.081 106 X 0.34
14 EXC-9 J1TL80 5/5/14 4.2 0.24 297 X 0.090 9.2 X 0.11 1.3 0.77 56.3 X 0.085 46.9 X 0.36
15 EXC-10 J1TL81 5/5/14 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
16 EXC-11 J1TL82 5/5/14 8.2 10.24 356 X 0.088 15.8 X 0.11 0.76 U 0.76 49.2 X 0.083 51.8 X 0.35
17 EXC-12 JITL83 5/5/14 4.8 1 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
18
19 Statistical Computation Input Data
20 Sample Sample Sample Lead Manganese Nickel Selenium Vanadium Zinc
21 Area Number Date mg/kg mg/k mg/kg mg/kg mglkg mg/k
22 EXC-3 JiTL74/ 5/5/14 3.9 266 24.4 0.41 39.4 34.9
23 EXC-1 J1TL72 5/5/14 10.0 275 10.6 0.97 43.3 41.6
24 EXC-2 J1TL73 5/5/14 9.7 397 13.4 1.1 34.1 58.1
25 EXC-4 J1TL75 5/5/14 7.7 297 10.5 0.85 43.7 41.0
26 EXC-5 J1TL76 5/5/14 3.8 204 23.2 0.38 30.5 27.7
27 EXC-6 J1TL77 5/5/14 4.2 283 8.5 0.83 51.2 39.3
28 EXC-7 J1TL78 5/5/14 3.9 307 10.5 0.39 54.9 42.2
29 EXC-8 JlTL79 5/5/14 6.8 329 13.5 0.92 48.4 106
30 EXC-9 JlTL80 5/5/14 4.2 297 9.2 1.3 56.3 46.9
31 EXC-10 JiTL81 5/5/14 3.0 292 8.0 0.40 58.4 42.2
32 EXC-11 JITL82 5/5/14 8.2 _356 15.8 0.38 49.2 51.8
33 EXC-12 J1TL83 5/5/14 4.8 | 358 15.6 --- 0.79 55.2 45.3
34
35 Statistical Computations

36 Lead Manganese Nickel Selenium Vanadium Zinc

Large data set (n 10), use Large data set (n 5 10), use Large data set (n 2 10), Large data set (n 2 10) Large data set (n 10), use Large data set (n 2 10),
37 95% UCL based on MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal lognormal and normal MTCAStat lognormal lognormal and normal

distribution. distributon. distribution. distribution rejected, use distribution. distribution rejected, use
z-statistic. z-statistic.

38 N 12 12 12 12 12 12 I
39 % < Detection limit 0% 0% 0% 42% 0% 0%
40 mean 5.8 305 13.6 0.73 47.0 48.1
41 st. dev. 2.5 50.3 5.4 0.33 9.0 19.8
42 95% UCL on mean 7.6 336 17.0 0.88 52.9 57.5
43 max value 10.0 | 397 27.7 1.3 58.4 106

Most Stringent Cleanup Limit for
44 nonradionuclide and RAG type 10.2 Protection 512 GW Protection 19.1 Protection 1 Protection 85.1 GW Protection 67.8 River Protection

(mg/kg) Poeto
45 WAC 173-340 3-PART TEST

46 95% UCL > Cleanup Limit? NA NA NO NO NA NO
47 > 10% above Cleanup Limit? NA NA YES YES NA NO
48 Any sample > 2X Cleanup Limit? NA NA NO NO NA NO

A detailed assessment will A detailed assessment will be Because all values are The data set meets the 3-Because all values are Because all values are be performed. The data performed. The data set Bcuealvle r h aastmeste3
below background (10.2 below background (512 se prme The dt efre.Tedte below background (85.1 part test criteria when49 WAC 173-340 Compliance? mbe w co 3-3 3- mg/kg) the WAC 173-340 3- crt eets the 3-part st meets cempart te irc mg/kg) the WAC 173-340 3- compared to the most
part test is not required. part test is not required the direct exposure RAG, exposure RAG. part test is not required. stringent RAG.

50
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MAXIMUM VALUE 3-PART TEST CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 06/05/14 Calc. No. 0100N-CA-V027 Rev. No. 0
Project 100-N Field Remediation Job No. 14655 Checked I. B. Be Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 7ofl1

1 100-N-84:4 Subsite Statistical Calculations
2 Verification Data - Excavation (EXC)

3 Sample Sample Sample Beryllium Mercury Molybdenum

4 Area Number Date mg/kg Q PQL m/kg Q PQL mg/kg Q1  PQL
5 EXC-3 J1TL74 5/5/14 0.032 U 0.032 0.0057 U 0.0057 0.51 B 0.25
6 Duplicate of J1TL74 J1TL84 5/5/14 0.063 B 0.031 0.0050 U 0.0050 0.60 B 0.24
7 EXC-1 J1TL72 5/5/14 0.031 U 0.031 0.0053 U 0.0053 0.26 B 0.24

8 EXC-2 J1TL73 5/5/14 0.35 0.030 0.0074 B 0.0057 0.23 U 0.23
9 EXC-4 J1TL75 5/5/14 0.028 U 0.028 0.0061 U 0.0061 0.22 U 0.22

10 EXC-5 J1TL76 5/5/14 0.029 U 0.029 0.0056 U 0.0056 0.52 B 0.23
11 EXC-6 J1TL77 5/5/14 0.029 U 0.029 0.0060 U 0.0060 0.23 U 0.23
12 EXC-7 J1TL78 5/5/14 0.029 U 0.029 0.0049 U 0.0049 0.23 U 0.23
13 EXC-8 J1TL79 5/5/14 0.054 B 0.028 0.030 0.0057 0.22 U 0.22

14 EXC-9 J1TL80 5/5/14 0.030 U 0.030 0.0058 U 0.0058 0.23 U 0.23
15 EXC-10 J1TL81 5/5/14 0.031 U 0.031 0.0052 U 0.0052 0.24 U 0.24

16 EXC-11 J1TL82 5/5/14 0.067 B 0.029 0.0078 B 0.0053 0.29 B 0.23
17 EXC-12 J1TL83 5/5/14 0.052 B 0.029 0.0061 U 0.0061 0.23 U 0.23
18
19 Statistical Computations

20 Beryllium Mercury Molybdenum

21 % < Detection limit 58% 175% 1 167%
22 Maximum value 0.35 0.030 0.60

Most Stringent Cleanup Limit for GW & River GW & River
23 nonradionuclide and RAG type 1.51 Protection 0.33 Protection 8 GW Protection

(mg/kg)
24 3-PART TEST
25 Maximum > Cleanup Limit? NA NA NO
26 > 10% above Cleanup Limit? NA NA NO
27 Any sample > 2X Cleanup Limit? NA NA NO

Because all values are below Because all values are below The data set meets the 3-
background (1.51 mg/kg) the background (0.33 mg/kg) the part test criteria when
WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most

not required. not required. stringent RAG.
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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

CALCULATION SHEET
Washington Closure Hanfo0

Originator J. D. Skoglie 4 Date 06/05/14 CaIc. No. 0100N-CA-VO270 ,-- Rev. No. 0
Project 100-N Field Remedih6n Job No. 14655 Checked 1. B. BerezovskiY Date 06/05/14

Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 8of 0

Ecology Software (MTCAStat) Results, 100-N-84:4 Subsite Excavation (EXC)
1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Boron 95% UCL Calculation
2 3.3 J1TL74/J1TL84 53.5 J1TL74/JITL84 1.0 J1TL74/J1TL84
3 2.7 JlTL72 124 J1TL72 1.7 J1TL72
4 9.6 J1TL73 Number of samples Uncensored values 61.6 J1TL73 Number of samples Uncensored values 1.3 J1TL73 Number of samples Uncensored values
5 2.7 J1TL75 Uncensored 12 Mean 3.3 50.2 J1TL75 Uncensored 12 Mean 59.2 0.42 J1TL75 Uncensored 12 Mean 0.88
6 2.1 J1TL76 Censored Lognormal mean 3.2 39.3 JlTL76 Censored Lognormal mean 59.0 0.43 J1TL76 Censored Lognormal mean 0.89
7 2.1 J1TL77 Detection limit or PQL Std. devn. 2.0 46.1 J1TL77 Detection limit or PQL Std. devn. 22.3 0.44 J1TL77 Detection limit or POL Std. devn. 0.50
8 2.5 J1TL78 Method detection limit Median 2.7 49.6 JlTL78 Method detection limit Median 52.8 0.44 JITL78 Method detection limit Median 0.72
9 3.0 J1TL79 TOTAL 12 Min. 2.1 69.5 J1TL79 TOTAL 12 Min. 39.3 1.3 JITL79 TOTAL 12 Min. 0.42
10 2.5 J1TL80 Max. 9.6 55.2 J1TL80 Max. 124 0.44 JITL80 Max. 1.7
11 2.3 J1TL81 42.5 J1TL81 0.46 J1TL81
12 3.1 J1TL82 66.2 J1TL82 1.6 J1TL82
13 3.7 J1TL83 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: 0.686 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 on 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
22 0.12 J1TL74/J1TL84 9.2 J1TL74/J1TL84 7.9 J1TL74/JiTL84
23 0.13 J1TL72 8.1 J1TL72 7.9 J1TL72
24 0.15 JITL73 Number of samples Uncensored values 12.1 J1TL73 Number of samples Uncensored values 8.4 J1TL73 Number of samples Uncensored values
25 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 J1TL76 Censored Lognormal mean 0.13 6.9 J1TL76 Censored Lognormal mean 11.2 6.5 J1TL76 Censored Lognormal mean 8.7
27 0.092 J1TL77 Detection limit or PQL Std. devn. 0.034 4.6 J1TL77 Detection limit or POL Std. devn. 15.5 8.9 J1TL77 Detection limit or POL Std. devn. 0.97
28 0.12 jiTL78 Method detection limit Median 0.12 6.6 J1TL78 Method detection limit Median 7.8 9.2 J1TL78 Method detection limit Median 8.8
29 0.18 JlTL79 TOTAL 12 Min. 0.092 11.9 J1TL79 TOTAL 12 Min. 4.0 8.6 J1TL79 TOTAL 12 Min. 6.5
30 0.11 J1TL80 Max. 0.20 4.4 J1TL80 Max. 60.7 9.5 J1TL80 Max. 9.9
31 0.10 J1TL81 4.0 J1TL81 9.8 J1TL81
32 0.20 J1TL82 60.7 J1TL82 9.1 J1TL82
33 0.13 J1TL83 9.8 JiTL83 9.9 J1TL83
34
35 Lognormal distribution? Normal distribution? Lognormal 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
42 13.1 JiTL74/JITL84 0.307 J1TL74/ J1TL84 3.9 J1TL74/J1TL84
43 15.5 J1TL72 0.455 J1TL72 10.0 J1TL72
44 18.6 J1TL73 Number of samples Uncensored values 0.413 JlTL73 Number of samples Uncensored values 9,7 J1TL73 Number of samples Uncensored values
45 12.9 J1TL75 Uncensored 12 Mean 14.7 0.508 J1TL75 Uncensored 12 Mean 0.354 7.7 J1TL75 Uncensored 12 Mean 5.846 8.8 J1TL76 Censored Lognormal mean 14.7 0.0775 J1TL76 Censored Lognormal mean 0.369 3.8 J1TL76 Censored Lognormal mean 5.947 13.0 J1TL77 Detection limit or PQL Std. devn. 3.3 0.321 JITL77 Detection limit or PQL Std. devn. 0.133 4.2 J1TL77 Detection limit or POL Std. devn. 2.5
48 14.9 JlTL78 Method detection limit Median 14.6 0.534 J1TL78 Method detection limit Median 0.362 3.9 J1TL78 Method detection limit Median 4.549 15.3 JlTL79 TOTAL 12 Min. 8.8 0.280 J1TL79 TOTAL 12 Min. 0.0775 6.8 J1TL79 TOTAL 12 Min. 3.0
50 14.3 J1TL80 Max. 21.9 0.449 JlTL80 Max. 0.534 4.2 J1TL80 Max. 10.051 12.0 J1TL81 0.177 J1TL81 3.0 J1TL81
52 21.9 J1TL82 0.349 J1TL82 8.2 J1TL82
53 15.6 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: 0.87757 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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Attachment to Waste Site Reclassification Form 2011-118 Rev. 0

CALCULATION SHEET
Washington Closure Han

Originator J. D. Skoglie 1) Date 06/05/14 Calc. No. 0100N-CA-V0270( J Rev. No. 0
Project 100-N Field Remedation Job No. 14655 Checked1. B. Berezovskiy( Date 0

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

Ecology Software (MTCAStat) Results, 100-N-84:4 Subsite Excavation (EXC) _________________________________________

1 DATA ID Manganese 95% UCL Calculation DATA ID Nickel 95% UCL Calculation DATA ID Selenium 95% UCL Calculation
2 266 J1TL74/JITL84 24.4 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 1.1 JiTL73 Number of samples Uncensored values
5 297 JlTL75 Uncensored 12 Mean 305 10.5 JlTL75 Uncensored 12 Mean 13.6 0.85 JlTL75 Uncensored 12 MEan 07
6 204 J1TL76 Censored Lognormal mean 306 23.2 J1TL76 Censored Lognormal mean 13.6 0.38 JITL76 Censored Lognormal mean 0.74
7 283 JlTL77 Detection limit or POL Std. devn. 50.3 8.5 .JlTL77 Detection limit or POL Std. devn. 5.4 0.83 JITL77 Detection limit or POL Std. dev. 03
8 307 JlTL78 Method detection limit Median 297 10.5 JITL78 Method detection limit Median 12.0 0.39 JlTL78 Method detection limit Medin 08
9 329 JlTL79 TOTAL 12 Min. 204 13.5 JlTL79 TOTAL 12 Min. 8.0 0.92 JITL79 TOTAL 12 MN 03

10 297 .JlTL80 Max. 397 9.2 JlTL80 Max. 24.4 1.3 JlTL80 Max .
11 292 J1TL81 8.0 J1TL81 0.40 J1TL81
12 356 J1TL82 15.8 J1TL82 0.38 JiTL82
13 358 J1TL83 15.6 J1TL83 0.79 JITL83
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 ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation
22 39.4 J1TL74/J1TL84 34.9 J1TL74/J1TL84
23 43.3 J1TL72 41.6 J1TL72
24 34.1 J1TL73 Number of samples Uncensored values 58.1 J1TL73 Number of samples Uncensored values
25 43.7 J1TL75 Uncensored 12 Mean 47.0 41.0 J1TL75 Uncensored 12 Mean 48.1
26 30.5 J1TL76 Censored Lognormal mean 47.2 27.7 J1TL76 Censored Lognormal mean 47.9
27 51.2 J1TL77 Detection limit or PQL Std. devn. 9.01 39.3 JITL77 Detection limit or PQL Std. devn. 19.8
28 54.9 J1TL78 Method detection limit Median 48.8 42.2 JITL78 Method detection limit Median 42.2
29 48.4 J1TL79 TOTAL 12 Min. 30.5 106 JlTL79 TOTAL 12 Min. 27.7
30 56.3 J1TL80 Max. 58.4 46.9 JlTL80 Max. 106
31 58.4 J1TL81 42.2 J1TL81
32 49.2 J1TL82 51.8 J1TL82
33 55.2 J1TL83 45.3 JITL83
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 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie i Date 06/05114 Calc. No. 0100N-CA-VO270f) Rev. No. 0
Project 100-N Field Rem'ndiation Job No. 14655 Checked I. B. Berezovskiy Date 06/05/14
Subject 100-N-84:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 10 of 10

1 Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
2 Sampling Sample Sample Aluminum Arsenic Barium Boron Cadmium Calcium Chromium Cobalt Copper
3 Area Number Date mp/kg Q PQL mg/kg Q PQL mg/kg Q PQL QmgLkg g Q PQL mq/kg Q PQL mg/kg Q PQL mg/kg Q PQL mp/kQ PL
4 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 0.039 7640 X 13.5 9.0 X 0.055 7.6 X 0.096 13. 1 X 0.21

Duplicate of ____

5 J1TL74 JITL84 5/5/14 6850 1.5 3.6 0.62 50.4 JX 0.071 0.97 B 0.92 0.12 B 0.039 6900 X 13.2 9.4 X 0.054 8.1 X 0.094 13.1 X 0-20

6 Split of i 67 . .9 ___________

6 J1tL74 J1TL88 5/5/14 5630 6.75 3.32 0O496 47.3 0.0993 2.55 B 0.993 0.328 B 0.0993 6480 7.94 10.6 0.149 6.73 D 0.744 13.7 0.298
7 Analysis:
8 TDL 5 10 2 2 0.2 100 1 2 1
9 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)

10 Duplicate 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)
11 Analysis RPD 4.8% 11.4% 10.2% 4.3% 0.0%
12 Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
13 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
14 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)
15 Analysis RPD 14.8% 17.7% 16.4% 16.3% 4.5%
16 Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
17
18 Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
19 Sampling Sample Sample Hexavalent Chromium Iron Lead Magnesium Manganese Molybdenum Nickel Potassium Silicon
20 Area Number Date m/kg[ Q [ PQL rn/kg Q PQL mp/kg Q PQL /mq/kg Q PQL mg/kg Q PQL mg/kg Q PQL rn/km PqL mg/kg Q PQL
21 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 5.4

Duplicate of XX 
0

22 J1TL74 J1TL84 5/5/14 0.307 0.155 15800 X 3.6 3.9 0.25 4130 X 3.5 264 X 0.094 0.60 B 0.24 27.7 X 0.12 1190 38.5 194 J 5.3

Split of [t1____I__________________ ~ 019 1.
23 JITL74 J1TL88 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

24 Analysis:
25 TDL 0.5 5 5 75 5 2 4 400 2
26 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
27 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)
28 Analysis RPD 1.9% 1.0% 1.5% 27.5% 9.3%
29 Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable Not applicable No - acceptable Not applicable
30 Both > PQL? No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue)
31 Split Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD)
32 Analysis RPD 0.6% 8.1% 7.8% 137.9%
33 Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable Yes - assess further No - acceptable Not applicable
34
35 Duplicate/Split Analysis - 100-N-84:4 Subsite Excavation (EXC)
36 Sampling Sample Sample Sodium Vanadium Zinc
37 Area Number Date m5/kg5I Q PQL mg/kg Q PQL m.kg Q PQL
38 EXC-3 JITL74 5/5/14 940 56.4 38.7 X 0.090 34.8 X 0.38

39 Jupict74f J 1TL84 5/5/14 998 55.4 40.0 X 0.088 34.9 X 0.37

Split of ___________I___ ____I___40 J1TL74 J1TL88 5/5/14 675 6.95 46.2 D 0.496 43.4 D 1.99

41 Analysis:
42 TDL 50 2.5 1
43 Both > PQL? Yes (continue) Yes (continue) Yes (continue)
44 Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD)
45 Analysis RPD 6.0% 3.3% 0.3%
46 Difference > 2 TDL? Not applicable Not applicable Not applicable
47 Both > PQL? Yes (continue) Yes (continue) Yes (continue)
48 Split Both >5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD)
49 Analysis RPD 32.8% 17.7% 22.0%
50 Difference > 2 TDL? Not applicable Not applicable Not applicable
51
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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/kg Q PQL tmg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q 1 PQL
EXC-3 J1TL74 5/5/14 6530 1.5  0.36 UJ 0.36 2.9 0.63 S6.5 JX 0.073 0.032 U 0.032

Duplicate of /4
JTL74 JTL84 5/5/14 6850 1.5 0.36 UJ 0.36 3.6 0.62 50.4 IX 0.071 0.063 B 0.031

EXC-1 JITL72 5/5/14 6650 1.4 0.35 UJ 0.35 2.7 0.61 124 JXM 0.071 0.031 U 0.031
EXC-2 J1TL73 5/5/14 10700 1.4 0.34 UJ 0.34 9.6 0.59 61.6 JX 0.068 0.35 0.030
EXC-4 JITL75 5/5/14 6470 1.3 0.32 UJ 0.32 2.7 0.56 50.2 IX 0.065 0.028 U 0.028
EXC-5 JITL76 - 5/5/14 4720 1.4 0.33 UJ 0.33 2.1 0.58 39.3 IX 0.066 0.029 U 0.029
EXC-6 JITL77 5/5/14 4860 1.4 0.34 UJ 0.34 2.1 0.58 46.1 JX 0.067 0.029 U 0.029
EXC-7 JITL78 5/5/14 5420 1.4 0.34 UJ 0.34 2.5 0.59 49.6 JX 0.068 0.029 U 0.029
EXC-8 JITL79 5/5/14 7510 1.3 0.33 UJ 0.33 3.0 0.57 69.5 JX 0.065 0.054 B 0.028
EXC-9 J1TL80 5/5/14 5610 1.4 0.34 UJ 0.34 2.5 0.59 55.2 iX 0.068 0.030 U 0.030
EXC-10 J1TL81 5/5/14 4320 1.4 0.35 UJ 0.35 2.3 0.61 42.5 JX 0.070 0.031 U 0.031
EXC-11 J1TL82 5/5/14 7810 1.4 0.33 UJ 0.33 3.1 0.58 66.2 JX 0.067 0.067 B 0.029
EXC-12 JlTL83 5/5/14 8020 1.4 0.34 UJ 0.34 3.7 0.59 52.2 JX 0.068 0.052 B 0.029

SplitofJlTL74 JlTL88 5/5/14 5630 6.75 1.64 DU 1.64 3.32 0.496 47.3 0.0993 0.294 B 0.0993
N-84-4a JlT9D7 2/6/14 5730 7.3 0.36 U 0.36 2.8 0.62 56.9 0.36 0.074 B 0.031
N-84-4b JlT9D8 2/26/14 7860 1.5 0.37 U 0.37 2.9 0.64 69.6 0.074 0.18 B 0.032

FS-1 JITL85 5/5/14 11200 1.4 0.35 UJ 0.35 3.8 0.61 95,8 JX 0.070 0.21 0.030
FS-2 J1TL86 5/5/14 7610 1.5 0.36 UJ 0.36 3.4 0.63 84.0 JX 0.072 0.054 B 0.031

Equpment JITL87 5/5/14 234 1.3 0.33 UJ 0.33 0.57 U 0.57 2.3 JX 0.066 0.063 B 0.029Blank I I I I I I I I II I

Sample HEIS Sample Boron Cadmium Calcium Chromium Cobalt
Location Number Date mg/kg Q PQL mg/kg Q PQL mg/kg _Q PQL mg/kg Q PQL mg/kg Q PQL
EXC-3 JlTL74 5/5/14 1.1 B 0.94 0.12 B 0.039 7640 X 13.5 9.0 X 0.055 7.6 X 0.096

Duplicat4f JITL84 5/5/14 0.97 B 0.92 0.12 B 0.039 6900 X 13.2 9.4 X 0.054 8.1 X 0.094

EXC-1 J1TL72 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 J1TL75 5/5/14 0.83 U 0.83 0.10 B 0.035 4760 X 12.0 7.4 X 0.049 8.2 X 0.085
EXC-5 11TL76 5/5/14 0.86 U 0.86 0.092 B 0.036 3930 X 12.3 6.9 X 0.051 6.5 X 0.087
EXC-6 J1TL77 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 0.088
EXC-7 J1TL78 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 1TL79 5/5/14 1.3 B 0.84 0.18 0.035 5780 X 12.1 11.9 X 0.050 8.6 X 0.086
EXC-9 J1TL80 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 JITL81 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 J1TL82 5/5/14 1.6 B 0.86 0.20 0.036 7720 X 12.4 60.7 X 0.051 9.1 X 0.088
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

Split ofJlTL74 JITL88 5/5/14 2.55 B 0.993 0.328 B 0.0993 6480 7.94 10.6 0.149 6.73 D 0.744
N-84-4a J1T9D7 2/6/14 0.92 U 0.92 0.13 B 0.038 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 8.2 X 0.097

FS-1 JITL85 5/5/14 1.2 B 0.90 0.30 0.038 9650 X 13.0 11.1 X 0.053 10.1 X 0.092
FS-2 J1TL86 5/5/14 3.2 0.93 0.39 0.039 7650 X 13.4 11.6 X 0.055 8.1 X 0.095

Equipment IITL87 5/5/14 0.85 U 0.85 0.036 U 0.036 44.5 X 12.3 0.22 0.050 0.11 BX 0.087
Blank 0,036 ___ 445_ X___ 12. 0.22__ - _

Attachment 1 Sheet No. I of 3
B = blank contanination (inorganic constituents) Originator J. DE Skolie Date 6/5/14
C= </- 5x blank concentration Checked I. B. Berezovskiy Date 6/5/14
D = reported from a dilution. Calc. No. OIOON-CA-VO270 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 = >4 0% difference between primary and confirmation dector results.
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Attachment 1. 100-N-84:4 Subsite Verification Sample Results (Metals an d Physical).
Sample HEIS Sample Copper Hexavalent Chromium Iron Lead Magnesium

Location Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
EXC-3 JITL74 5/5/14 13.1 JX 0.21 0,307 0.155 16100 X 3.6 3.8 0.26 4090 X 3.5

Duplicate of

11TL74 JITL84 5/5/14 13.1 JX 0.20 0.307 0.155 15800 X 3.6 3.9 0.25 4130 X 3.5

EXC-1 J1TL72 5/5/14 15.5 JX 0.20 0.455 0.155 18700 X 3.5 10.0 M 0.25 4260 X 3.4
EXC-2 JITL73 5/5/14 18.6 JX 0.19 0.413 0.155 20100 X 3.4 9.7 0.24 7280 X 3.3
EXC-4 JlTL75 5/5/14 12.9 iX 0.18 0.508 0.155 20000 X 3.2 7.7 0.23 4690 X 3.2
EXC-5 JITL76 5/5/14 8.8 JX 0.19 0.155 U 0.155 12300 X 3.3 3.8 0.24 2670 X 3.2
EXC-6 JITL77 5/5/14 13.0 iX 0.19 0.321 0.155 21400 X 3.4 4.2 0.24 4040 X 3.3
EXC-7 JlTL78 5/5/14 14.9 JX 0.19 0.534 0.155 22500 X 3.4 3.9 0.24 4990 X 3.3
EXC-8 J1TL79 5/5/14 15.3 JX 0.19 0.280 0.155 21300 X 3.3 6.8 0.23 4540 X 3.2
EXC-9 JITL80 5/5/14 14.3 JX 0.20 0.449 0.155 24300 X 3.4 4.2 0.24 4190 X 3.3

EXC-10 J1TL81 5/5/14 12.0 JX 0.20 0. 177 0.155 24700 X 3.5 3.0 0.25 4400 X 3.4
EXC-l 1 J1TL82 5/5/14 21.9 iX 0.19 0.349 0.155 23000 X 3.3 8.2 0.24 5020 X 3.2
EXC-12 J1TL83 5/5/14 15.6 JX 0.19 0.375 0.155 22900 X 3.4 4.8 0.24 6210 X 3.3

Split ofJITL74 1ITL88 5/5/14 13.7 0.298 0-119 U 0.119 16200 7.94 4.20 BD 1.64 3770 8.44
N-84-4a JIT9D7 2/6/14 16.2 1.0 28800 17.8 3.8 1.3 4870 17.4
N-84-4b JlT9D8 2/26/14 18.5 0.21 0.293 0.155 20600 X 3.7 6.3 0.26 4540 3.6

FS-1 JITL85 5/5/14 74.3 JX 0.20 0.455 0.155 24600 X 3.5 12.3 0.25 6490 X 3.4
FS-2 JITL86 5/5/14 19.0 X 021 0.178 0.155 20300 X 3.6 7.3 0.26 4230 X 3.5

Equipment JlTL87 5/5/14 0.56 UJBXC 0.19 572 X 3.3 0.42 B 0.23 51.8 X 3.2Blankr. ~ . 52 X 33 04 .3 5, .

Sample IIEIS Sample Manganese Mercury Molybdenum Nickel Potassium
Location Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
EXC-3 JITL74 5/5/14 268 X 0.096 0.0057 U 0.0057 0.51 8 0.25 21.0 X 0.12 1130 39.2

Duplicate of
JlTL74 JITL84 5/5/14 264 X 0.094 0.0050 U 0.0050 0.60 B 0.24 27.7 X 0.12 1190 38.5

EXC-1 J1TL72 5/5/14 275 X 0.093 0.0053 U 0.0053 0.26 B 0.24 10.6 X 0.11 1050 38.1
EXC-2 JITL73 5/5/14 397 X 0.089 0.0074 B 0.0057 0.23 U 0.23 13.4 X 0.11 1950 36.7
EXC-4 IJTL75 5/5/14 297 X 0.085 0.0061 U 0.0061 0.22 U 0.22 10.5 X 0.10 1200 34.9
EXC-5 J1TL76 5/5/14 204 X 0.087 0.0056 U 0.0056 0.52 B 0.23 23.2 X 0.11 819 35.9
EXC-6 J1TL77 5/5/14 283 X 0.088 0.0060 U 0.0060 0.23 U 0.23 8.5 X 0.11 787 36.3
EXC-7 JlTL78 5/5/14 307 X 0.089 0.0049 U 0.0049 0.23 U 0.23 10.5 X 0.11 723 36.6
EXC-8 JITL79 5/5/14 329 X 0.086 0.030 0.0057 0.22 U 0.22 13.5 X 0.11 1470 35.3
EXC-9 JITL80 5/5/14 297 X 0.090 0.0058 U 0.0058 0.23 U 0.23 9.2 X 0.11 781 36.9

EXC-10 JITL81 5/5/14 292 X 0.092 0.0052 U 0.0052 0.24 U 0.24 8.0 X 0.11 676 37.9
EXC-ll JlTL82 5/5/14 356 X 0.088 0.0078 B 0.0053 0.29 B 0.23 15.8 X 0.11 1420 36.0
EXC-12 JITL83 5/5/14 358 X 0.089 0.0061 U 0.0061 0.23 U 0.23 15.6 X 0.11 1270 36.5

SplitofllTL74 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 J1T9D7 2/6/14 344 0.47 0.0056 U 0.0056 0.24 B 0.24 7.8 X 0.12 768 38.5
N-84-4b JIT9D8 2/26/14 316 X 0.097 0.018 M 0.0060 0.31 B 0.25 14.6 X 0.12 1450 39.7

FS-1 JITL85 5/5/14 405 X 0.092 0.0093 B 0.0055 0.24 U 0.24 23.8 X 0.11 1750 37.8
FS-2 JITL86 5/5/14 326 X 0.095 0.0060 U 0.0060 0.25 U 0.25 12.5 X 0.12 1410 38.9

Equipment JITL87 5/5/14 6.5 X 0.087 0.0054 U 0.0054 0.23 U 0.23 0.47 BX 0.11 48.4 B 35.7Blank

Attachment I Sheet No. 2 of 3
Originator J. D. Skoglie Date 6/5/14
Checked 1. B. Berezovskiy Date 6/5/14
Cale. No. O100N-CA-VO270 Rev. No. 0
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Attachment 1. 100-N-84:4 Subsite Verification Sample Results (Metals and Physical).

Sample IEIS Sample Selenium Silicon Silver Sodium Vanadium
Location Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q [ PQL mg/kg Q PQL m Q PQL
EXC-3 J1TL74 5/5/14 0.82 U 0.82 213 J 5.4 0.15 U 0.15 940 56.4 38.7 X 0.090

Duplicate of J1TL84 5/5/14 0.81 U 0.81 194 3 5.3 0.15 U 0.15 998 55.4 40.0 X 0.088
JITL74___

EXC-1 JlTL72 5/5/14 0.97 0.80 144 J 5.3 0.15 U 0.15 373 54.8 43.3 X 0.087
EXC-2 JlTL73 5/5/14 1.1 0.77 217 J 5.1 0.14 U 0.14 284 52.8 34.1 X 0.084
EXC-4 JITL75 5/5/14 0.85 0.73 148 J 4.8 0.14 U 0.14 1220 50.3 43.7 X 0.080
EXC-5 JITL76 5/5/14 0.75 U 0.75 107 J 4.9 0.14 U 0.14 558 51.6 30.5 X 0.082
EXC-6 JlTL77 5/5/14 0.83 B 0.76 93.5 J 5.0 0.14 U 0.14 465 52.2 51.2 X 0.083
EXC-7 J1TL78 5/5/14 0.77 U 0.77 108 J 5.1 0.14 U 0.14 332 52.6 54.9 X 0.084
EXC-8 JITL79 5/5/14 0.92 0.74 154 J 4.9 0.14 U 0.14 328 50.8 48.4 X 0.081
EXC-9 J1TL80 5/5/14 1.3 0.77 102 J 5.1 0.14 U 0.14 344 53.1 56.3 X 0.085
EXC-10 J1TL81 5/5/14 0.80 U 0.80 102 J 5.2 0.15 U 0.15 292 54.6 58.4 X 0.087
EXC-11 J1TL82 5/5/14 0.76 U 0.76 162 J 5.0 0.14 U 0.14 339 51.8 49.2 X 0.083
EXC-12 J1TL83 5/5/14 0.79 B 0.76 154 J 5.0 0.14 U 0.14 582 52.5 55.2 X 0.084

Split of11TL74 JITL88 5/5/14 0.334 DU 0.334 1160 N 1.49 0.0993 U 0.0993 675 6.95 462 D 0.496
N-84-4a JlT9D7 2/6/14 0.81 U 0.81 248 26.6 0.15 U 0.15 277 55.4 71.3 0.44
N-84-4b J1T9D8 2/26/14 0.83 U 0.83 297 NX 5.5 0.15 U 0.15 505 M 57.1 53.7 0.091

FS-1 JITL85 5/5/14 1.0 0.79 200 J 5.2 0.15 U 0.15. 384 54.4 48.4 X 0.087
FS-2 JlTL86 5/5/14 0.82 U 0.82 173 J 5.4 0.15 U 0.15 440 56.0 46.2 X 0.089

Equment JlTL87 5/5/14 0.75 U 0.75 108 J 4.9 0.14 U 0.14 51.3 U 51.3 0.90 BX 0.082

Sample HEIS Sample Zinc Percent moisture (wet

Location Number Date mgkg Q QL % samp PQe)
- mg/kg Q PQL % Q PQL

EXC-3 JITL74 5/5/14 34.8 X 0.38 3.1 0.10
Duplicate of J1TL84 5/5/14 34.9 X 0.37 3.3 0.10

JITL74
EXC-1 JlTL72 5/5/14 41.6 X 0.37 1.3 0.10
EXC-2 JTL73 5/5/14 58.1 X 0.36 2.8 0.10
EXC-4 JITL75 5/5/14 41.0 X 0.34 1.3 0.10
EXC-5 JlTL76 5/5/14 27.7 X 0.35 1.4 0.10
EXC-6 JITL77 5/5/14 39.3 X 0.35 1.7 0.10
EXC-7 JlTL78 5/5/14 42.2 X 0.36 2.5 0.10
EXC-8 JlTL79 5/5/14 106 X 0.34 1.6 0.10
EXC-9 JITL80 5/5/14 46.9 X 0.36 2.5 0.10

EXC-10 JITL81 5/5/14 42.2 X 0.37 1.7 0.10
EXC-11 JlTL82 5/5/14 51.8 X 0.35 3.5 0.10
EXC-12 JlTL83 5/5/14 45.3 X 0.35 3.9 0.10

SplitofJlTL74 JlTL88 5/5/14 43.4 D 1.99
N-84-4a JlT9D7 2/6/14 51.2 1.9 6.5 0.10
N-84-4b J1T9D8 2/26/14 43.4 X 0.39 6.1 0.10 Attachment I Sheet No. 3 of3

FS-1 J1TL85 5/5/14 104 X 0.37 4.0 0.10 Originator J. D. Skoglie Date 6/5/14
FS-2 J1TL86 5/5/14 65.9 X 0.38 2.4 0.10 Checked 1. B. Berezovskiy Date 6/5/14

Equipment JITL87 5/5/14 1.8 X 0.35 0.10 U 0.10 Calc. No. OIOON-CA-V0270 Rev. No. 0
Blank Cal n 0100na2 Re No.7
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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-VO271

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 Preliminary O Superseded [ Voided [

Re Sheet Numbers . Originator Checker Reviewer Approval D

Cover =I~C

0 Summary= 3 D rezovsk HMSlway
Total =44 VA

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Cal. No. from Document Control and Form from Intranet
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Washington Closure Hanfor4 CALCULATION SHEET
Originator: J. D. Skoglie Date: 6/4/2014 Calc. No.: 0100N-CA-V0271 J Rev.: 0

Project: 100-N Field Rem iation Job No: 14655 Checked: . B. BerezovskiA Date: 6/4/2014
Subject: 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. I of 3

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-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) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13

14 GIVEN/REFERENCES:
15

16 1) DOE-RL, 2006, 100-NArea 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-NArea,
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 10-6 (DOE-RL 2013).
41

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-.
43

44

45

46

47
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Washington Closure Hanford CALCULATION SHEET
Originator: J. D. Skoglie ' Date: 6/5/2014 Cale. No.: 0100N-CA-VO271, Rev.: 0

Project: 100-N Field Rem tion Job No: 14655 Checked: L B. Berezovskiy Date: 6/5/2014
Subject: 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 3

1 METHODOLOGY:
2
3 The 100-N-84:4 subsite is comprised of one decision unit for verification sampling consisting of the
4 excavation area. In addition, four focused samples were collected: FS-1, FS-2, N-84-4a, and N-84-4b.
5 The direct contact hazard quotient and carcinogenic risk calculations for the 1 00-N-84:4 subsite were
6 conservatively calculated for the entire subsite using the greater of the maximum or statistical
7 verification soil sample results (WCH 2014). Of the contaminants of potential concern (COPCs) for this
8 subsite, boron, hexavalent chromium, and molybdenum require HQ and risk calculations because these
9 analytes were detected and a Washington State or Hanford Site background value is not available.

10 Chromium, copper, nickel, selenium, and zinc are included because they were quantitated at a
11 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 corTelated 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 1 0 4. 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 5.1 x 10-2. 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 10-6. 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 2.2 x 10 7 . Comparing this value, and all other individual values, to the requirement of <1 x 10-6
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 prior 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 <1 x 10-,
37 this criterion is met.
38

39

40 RESULTS:
41

42 1) List individual 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 106 : None
45 List the cumulative excess cancer risk for carcinogens >1 x 10-: None
46

47 Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
48
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Washington Closure Hanfor l CALCULATION SHEET
Originator: J. D. Skoglie I Date: 6/4/2014 Calc. No.: I 0100N-CA-VO271, Rev.: 0

Project: 100-N Field Remediation Job No: 14655 Checked: I. B. Berezovskiy' Date: 6/4/2014
Subect: 100-N-84:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3 of 3

2 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
3 for the 100-N-84:4 Subsite.

4 Mlaximumn or Noncarcinogen Carcinogen
Contaminants of Potential Statistical b Hazard b Carcinogen

5 a RAG RAG
6 Concern Value (RG Quotient RG Risk
6 m/g (mg/kg) (mg/kg)

7 (mg/kg)
Setals

8 Boron 3.2 16,000 2.OE-04 -- --
Chromium, total 19.5 120,000 1.6E-04 -- --

10 Chromium, hexavalento 0.455 240 1.9E-03 2.1 2.2E-07
Copper 74.3 2,960 2.5E-02 -- --

12 ad 12.3 353 -- -- --
13 La _____

Molybdenum 0.60 400 1.5E-03 -- --
14 Nickel 23.8 1,600 1.5E-02 -_--
15 Selenium 1.0 400 2.5E-03 - --
16 Zinc 104 24,000 4.3E-03 - --

17 Total5

18 Cumulative Hazard Quotient: 5.1E-02
19 Cumulative Excess Cancer Risk: 2.2E-07
20 Notes:

21 "= From WCH (2014).

22 b = 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 C = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.

25 = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic

26 Model for Lead in Children, EPA/540/R 93/081, Publication No. 9285.7, U.S. Environmental Protection Agency,

27 Washington, D.C.
-- = not applicable

RAG = remedial action goal
29

30

31

32

33

34

35

36

37

38 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.
44

45

46
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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-VO272

Subject: 1 00-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 J Preliminary ] Superseded [I Voided [

Re Sheet Nurnbers orginaor Cecker Reviewer Approva Date

Cover 1 5. '
0 Sheets = 3 J. D. Skogli 1. B. Berezovskiy H M. Sulloway -B-+-Gbee r

Total = 4

SUMMARY OF REVISION

WCH-DE-0'8 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Han d CALCULATION SHEET
Originator: J. D. Skoglie Date: 06/04/14 Calc. No.: 0100N-CA-V027-,_ Rev.: 0

Project: 100-N Field Re ediation Job No: 14655 Checked: L B. Berezovskiy L) Date: 06/04/14

Subject: 100-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 3
Groundwater

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) An excess cancer risk of <1 x 10-6 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
13

14

15 GIVEN/REFERENCES:
16

17 1) 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 Kd 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 Kd 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 10-5.
40
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Washington Closure Hanford CALCULATION SHEET
Originator: J. D. Skoglie Date: 06/05/14 Calc. No.: 010ON-CA-V0272 - Rev.: 0

Project: I 100-N Field Remediation Job No: 14655 Checked: I. B. Berezovskiy, Date: 1 06/05/14

Subject: 1 00-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3Groundwater

1 METHODOLOGY:
2

3 The 100-N-84:4 subsite is comprised of one decision unit for verification sampling, consisting of the
4 excavation. In addition, four focused samples were collected; FS-1, FS-2, N-84-4a, and N-84-4b. The
5 protection of groundwater hazard quotient and carcinogenic risk calculations for the 100-N-84:4 subsite
6 were conservatively calculated for the entire subsite using the statistical or maximum value for each
7 analyte (WCH 2014). Based on the generic site RESRAD model (DOE-RL 2013) and a vadose zone of
8 approximately 8.0 m (26.2 ft) thickness, a Kd of 8.8 or greater is required to show no predicted migration
9 to groundwater in 1,000 years. Boron and hexavalent chromium are included because they have a Kd Of

10 less than 8.8, and no Hanford Site background value has been established. Selenium was included
II because it has a Kd of less than 8.8 and a value greater than the Hanford Site background. All other site
12 nonradionuclide COPCs were undetected, quantified below background levels, or have a Kd greater than
13 or equal to 8.8. An example of the HQ and risk calculations for soil constituents with a potential impact
14 to groundwater is presented below:
15

16 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
17 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
18 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
19 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
20 where the RAG is the groundwater cleanup level (jpg/L) (calculated with, and related to the hazard
21 quotient through, WAC 173-340-720 (3)(a)(ii)(A), (1996) x 100 x 1 mg/1000 gg (conversion factor).
22 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii) (A) (1996). For example, the
23 maximum value for boron of 3.2 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
24 1.0 x 10-2. Comparing this value to the requirement of <1.0, this criterion is met.
25

26 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
27 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
28 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
29 100-N-84:4 subsite is 3.0 x 10-1. Comparing this value to the requirement of <1.0, this criterion is
30 met.
31

32 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
33 RAG value, and then multiplied by 1 x 10- . There were not any constituents in this calculation that
34 had a carcinogenic RAG associated with it. Therefore, the requirement of <1 x 10-6 is met.
35 Furthermore, the criterion for cumulative excess cancer risk for carcinogens is also met.
36

37 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in
38 WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times
39 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of
40 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to
41 demonstrate that higher soil concentrations may be protective of groundwater.
42

43

44

45

46
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Washington Closure Hanfor CALCULATION SHEET
Originator: J. D. Skolie Date: 06/04/14 Calc. No.: 0100N-CA-V0272r( Rev.: 0

Project: 100-N Field Rem iation Job No: 14655 Checked: 1. B. Berezovskiy, Kb Date: 06/04/14

Subject: 100-N-84:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3Groundwater

1 RESULTS:
2

3 1) List individual noncarcinogens and corresponding HQs >1.0: None
4 2) List the cumulative noncarcinogenic HQ >1.0: None
5 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6: 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 Noncarcinogen Carcinogen
13 Statistical bHazard CarcinogenContaminants of Potential Concern Sasia RAG Haar RAG
14 Value ____ ____Quotient _______ Risk

15 _____________________ (m/k) (mg/kg) (mg/kg)15 (mg/kg)
16 Metals
17 Boron 3.2 320 1.OE-02
18 Chromium, hexavalent 1 0.455 4.8 9.5E-02

19 Selenium 1.0 5 2.OE-01 --
Totals

20

21 Cumulative Hazard Quotient: 3.OE01
2Cumulative Excess Cancer Risk: 0.0E+,00
22 Notes:

23 = From WCH (2014).
24 b= Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method 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).
36

37

38

39

40
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2014b). This DQA was performed in accordance with
site-specific data quality objectives found in the 100-NArea 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 (JlTL85 and J1TL86) from the 100-N-84:4 excavation collected
on May 5, 2014. Samples J1TL84 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 (JlTL87) 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 (JlT9D8) 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 JlTLD8 is a split of sample JlTL74 collected on May 5, 2013. 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 (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 JlTL74 JlTL84 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 535% (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.

REFERENCES

BHI, 2000, Data Validation Procedure for Chemical Analysis, BHI-01435, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

DOE-RL, 2006, 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.

EPA, 2004, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic

Data Review, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 2006, Guidance on Systematic Planning Using the Data Quality Objectives Process,
EPA QA/G-4, U.S. Environmental Protection Agency, Office of Environmental
Information, Washington, D.C.

WCH, 2014a, 100NField Remediation Sampling, Logbook EL-1652-1 1, pp. 95-98, Washington
Closure Hanford, Richland, Washington.

WCH, 2014b, Work Instruction for Verification Sampling of the 100-N-84:4, 100-N Area Steam
and Condensate Pipelines, 01 OON-WI-G0089, Rev. 0, Washington Closure Hanford,
Richland, Washington.

Remaining Sites Verification Package for the I0-IN-84:4, 100-NArea Steam and Condensate Pipelines D-5



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

Remaining Sites Verification Package for the 100-N-84:4, 100-NArea Steam and Condensate Pipelines D-6


	1227012 14-AMRP-0298_-_Letter_[1409230080]_-_1
	1227012 14-AMRP-0298_-_Attachment_[1409230080]_-_2

