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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-IU-2 Control No.: 2013-134

Waste Site Code(s)/Subsite Code(s):

600-279, Vegetation Free Area between White Bluffs and 10OF

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

RCRA Postclosure E Consolidated f None O
Approvals Needed: DOE M Ecology E] EPA E

Description of current waste site condition:

The 600-279, Vegetation Free Area between White Bluffs and 10OF waste site, located in the 100-IU-2 Operable Unit of
the Hanford Site, consisted of a large area of no vegetation covered with ash and bits of burned debris. The 600-279
waste site is located northwest of the 105-F facility and was added to the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2,
100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD),
U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999), as a "plug-in" site for remove, treat,
and dispose in the Fact Sheet 100 Area "Plug-In" and Candidate Waste Sites for Calendar Year 2012, U.S. Department
of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2013). This waste site was remediated as a
"plug-in" site in accordance with the Explanation of Significant Differences for the 100 Area Remaining Sites Interim
Remedial Action Record of Decision, Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency,
Region 10, Seattle, Washington (EPA 2009).

Remediation of the 600-279 waste site was performed over an area of 1,158 m2 (12,465 ft2 ) from September 30 through
October 22, 2013. A total of approximately 765 bank cubic meters (1,001 bank cubic yards) of material was removed and
direct loaded for disposal at the Environmental Restoration Disposal Facility (ERDF). Cleanup verification sampling was
performed on October 23 and November 13, 2013, to determine if the waste site meets remedial action objectives
(RAOs) and remedial action goals (RAGs) established by the Remaining Sites ROD (EPA 1999) and the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP), DOE/RL-97-17, Rev. 6,
U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2009b). 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 the ERDF at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling
that cleanup goals have been achieved, and (4) proposing the site for reclassification as Interim Closed Out.

Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling results support a reclassification of the 600-279 waste site to Interim Closed Out. The current site
conditions achieve the RAOs and RAGs established by the Remaining Sites ROD (EPA 1999) and the 100 Area
RDR/RAWP (DOE-RL 2009b). The results of verification sampling 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
analytical results and rationale presented in the attached remaining sites verification package also demonstrate that
residual contaminant concentrations meet direct exposure cleanup criteria and are protective of groundwater and the
Columbia River. Residual contamination above direct exposure levels was not observed in shallow or 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 600-279, Vegetation
Free Area Between White Bluffs and 100F (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-IU-2 Control No.: 2013-134
Waste Site Code(s)/Subsite Code(s):
600-279, Vegetation Free Area between White Bluffs and 10OF

Regulator comments:

Waste Site Controls:
Engineered E Yes E No Institutional O Yes Z No o&M E Yes E 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 D te

N/A

Ecology Project Manager (printed) Signature Date

C. Guzzetti 6! $ y-
EPA Project Manager (printed) Sioature Date
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Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-279, VEGETATION FREE AREA BETWEEN

WHITE BLUFFS AND 100F

EXECUTIVE SUMMARY

The 600-279, Vegetation Free Area between White Bluffs and 100F waste site, located in the
I 00-IU-2 Operable Unit, consisted of a large area having no vegetation and covered with ash and
bits of burned debris. The 600-279 waste site is located northwest of the 105-F facility. It is on
the west side of the 100-F Area western perimeter road near the northwest corner of the
100-F Area. This waste site was added to the Interim Action Record of'Decision for the
100-BC-I. 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1. 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-C W-3 Operable Units, Hanford Site,
Benton County, Washington (Remaining Sites ROD) (EPA 1999) as a "plug-in" site for remove,
treat, and dispose in the Fact Sheet 100 Area "Plug-In " and Candidate Waste Sitesfor
Calendar Year 2012 (DOE-RL 2013). This waste site was recommended for remove, treat, and
dispose based on the observed presence of stained soils, no vegetation, and a strong odor of
sulfur. It was remediated as a "plug-in" site in accordance with the Explanation of Significant
Differencesfor the 100 Area Remaining Sites Interim Remedial Action Record of Decision.
Hanford Site, Benton County, Washington (EPA 2009).

Remediation of the 600-279 waste site was performed from September 30 through
October 22, 2013. All materials (stained and affected soil, surface debris such as wood, metal,
and bricks) were directly loaded for disposal at the Environmental Restoration Disposal Facility.
The approximate volume of material removed from the 600-279 waste site is 765 bank cubic
meters (1,001 bank cubic yards). No overburden soil was stockpiled to be used as backfill.

Following remediation, verification sampling was conducted for the 600-279 waste site on
October 23 and November 13, 2013. These results indicated that residual contaminant
concentrations met the remedial action objectives (RAOs) and remedial action goals (RAGs) for
the 600-279 waste site. Verification sampling results support a determination that residual
contaminant concentrations in the soil meet cleanup criteria specified in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b)
and the Remaining Sites ROD (EPA 1999). The results indicated that the waste removal action
achieved compliance with the RAOs and RAGs for the 600-279 waste site.

A summary of the cleanup evaluation for the soil results compared to the applicable cleanup
criteria is presented in Table ES-1. The results of the verification sampling are used to make
reclassification decisions for the waste site in accordance with the TPA-MP-14 procedure in the
Tri-Party Agreement Handbook Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between

White Bluffs and JOOF ES-1



Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

Table ES-1. Summary of Remedial Action Goals for the 600-279 Waste Site.

Remedial
Regulatory Action

Requirement Remedial Action Goals Results Objectives
Attained?

Direct Exposure- Attain dose rate of <15 mreln/yr Radionuclides were not COPCs for the
Radionuclides above background over 1,000 years. 600-279 waste site. NA

Direct Exposure - Attain didua COPC RAG All individual COPC concentrations are below Yes
Nonradionucl ides the direct exposure criteria.

Attain a hazard quotient of < I for all The hazard quotients for individual
individual noncarcinogens. nonradionuclide COPCs are <I.
Attain a cumulative hazard quotient The cumulative hazard quotient for all

Risk Requirements - of <1 for noncarcinogens. sampling areas (2.6 x I0 ) is <1. Yes
Nonradionuclides Attain an excess cancer risk of The excess cancer risk values for individual

<I x 10f6 for individual carcinogens. nonradionuclide COPCs are all <1 x 10 .
Attain a cumulative excess cancer The cumulative excess cancer risk (3.6 x 1 I)
risk of <l x 1(T5 for carcinogens. is <I x 10.

Attain single COC groundwater and
river RAGs.

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

Groundwater/River receptor/organ t.
Protection - Radionuclides were not COPs for the NA
Radionuclides Meet drinking water standards for 600-279 waste site.

alpha emitters: the more stringent of
15 pCi/L MCL or 1/25' of the
derived concentration guide for
DOE Order 5400.5 ".

Meet total uranium standard of
21.2 pCi/L

Lead, benzo(a)anthracene, benzo(a)pyrene.
benzo(b)fluoranthene. and
benzo(k)fluoranthene are present at
concentrations exceeding soil RAGs for

Groundwater/River Attain individual nonradionuclide groundwater and/or Columbia River
e protection. However. an evaluation basedProtection - groundwater and Columbia RiRe oe n u in Yes

Nonradionuclides cleanup requirements. upon RESRAD modeling discussed in
Appendix C of the 100 Area RDR/RAWP
(DOE-RL 2009b) shows that residual
concentrations of these constituents are
predicted to be protective of groundwater and
the riverd.

"National Primary Drinking Water Regulations" (40 Cod of Federal Regsdations 14 1)
Radiation Prorection ot thc Public and Environment (DOI Ordcr 540105).
Based on the isotopic distribution of uranium in the 100 Area, the 30 pg/L MCL conresponds to 21.2 pCi'L. Concenranion-to-activity
calculations are documented in Calculaton of Total Urannm Actiitn Conesponding to a Maynmun, Contaminant Lvcel for Tegal Uraniu, of
3) Micrograms per Liter in Crouidwater (BII 200 1).
Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual concentrations of lead,
benzo(a)anthracene, henzo(a)pyrenc, benzo(b)fluoranthene. and benzotk)fluomnathene are not expected to migrate more than 1.8 in (5.9 fi)
vertically in 1.000 years (based on the contaminant with the lowest distribution coeffcient. lead, with a value of 30 mL/g). The vadose zone
underlying the soil below the site is approximately 6.2 in (20.3 fi). Therefbre. residual concentrations of these constituents are predicted to be
protective of groundwater and the Columbia River.

COC contaminant of concen NA = not applicable
COPC = contaminant of potential concern RAG = remedial action goal
DOE = U.S. Department of Energy RDRRAWIP = Remedial Design ReportlRemedial Action Work Plan
MCL maximum contaminant level RESRAD = RESidual RADioactivity

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
White Bluffs and 100F ES-2



Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

In accordance with this evaluation, the verification sampling results support a reclassification of
this site to interim closed out. The current site conditions achieve the RAOs and the
corresponding RAGs established in the 100 Area RDR/RAWP (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
future land uses that can be represented (or bounded) by a rural-residential scenario. The results
also demonstrate that residual contaminant concentrations support unrestricted future use of
shallow zone soil (i.e., surface to 4.6 m [15 ft]), and contaminant levels remaining in the soil are
protective of groundwater and the Columbia River. The 600-279 waste site was excavated to a
depth of approximately 3.7 to 6.1 m (12 to 20 ft) below ground surface. Residual contamination
above direct exposure levels was not observed in shallow or deep zone soils; therefore,
institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the site
are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
concern, contaminants of potential concern, and other constituents. Those constituents
exceeding the ecological screening level in Washington Administrative Code (WAC) 173-340,
"Model Toxics Control Act - Cleanup," were arsenic, boron, and vanadium. The
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for lead,
manganese, and vanadium. Exceedance of screening values does not necessarily indicate the
existence of risk to ecological receptors. Because the detected levels of manganese and
vanadium are below Hanford Site background levels, it is believed that the presence of
manganese does not pose a risk to ecological receptors. All exceedances will be evaluated in the
context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

Remaining Sites Verification Packagefor the 600-279, Vegetation Free Area Between
White Biffr and 100 ES-3
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Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-279, VEGETATION FREE AREA BETWEEN

WHITE BLUFFS AND 100F

STATEMENT OF PROTECTIVENESS

The 600-279, Vegetation Free Area between White Bluffs and lOOF waste site verification
sampling data, site evaluations, and supporting documentation demonstrate that this waste site
meets the objectives established in the Remedial Design Report/Remedial Action Work Plan for
the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b) and the Interim Action Record of
Decision for the 100-BC-I, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1,
100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). These results

show that residual soil concentrations support future land uses that can be represented (or
bounded) by a rural-residential scenario. The results also demonstrate that residual contaminant
concentrations support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [15 ft])
and that contaminant levels remaining in the soil are protective of groundwater and the
Columbia River. Residual contamination above direct exposure levels at the 600-279 waste site
was not observed in shallow or deep zone soils; therefore, institutional controls to prevent
uncontrolled drilling or excavation into the deep zone of the site are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
concern, contaminants of potential concern (COPCs), and other constituents. Those constituents
exceeding the ecological screening level in Washington Administrative Code (WAC) 173-340,
"Model Toxics Control Act - Cleanup," were arsenic, boron, and vanadium. The
U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for
lead, manganese, and vanadium. Exceedance of screening values does not necessarily indicate
the existence of risk to ecological receptors. Because the detected levels of manganese and
vanadium are below Hanford Site background levels, it is believed that the presence of
manganese does not pose a risk to ecological receptors. All exceedances will be evaluated in the
context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 600-279 waste site consists of a large area of no vegetation covered with ash and bits of
burned debris located northwest of the 105-F facility within the I 00-IU-2 Operable Unit. The
waste site is on the west side of the 100-F Area western perimeter road near the northwest corner
of the 100-F Area (Figure 1). The Washington State Plane coordinates for this waste site are
N 148089.2, E 579584.2.

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between

White Buji and 100F
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Figure 1. The 600-279 Waste Site Location Map.
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There is no process history associated with the 600-279 waste site. The 600-279 waste site is
likely related to pre-Hanford orchard activities where pesticides were routinely sprayed to
control pests on orchard crops. An aerial photograph from 1948 shows the 600-279 waste site
located in the northeast corner of an abandoned pre-Hanford orchard (Figure 2). According to
Pre-Hanford Agricultural History: 1900-1943 (BHI 1999), apples, apricots, pears, peaches, and
prunes were produced in those areas during the pre-Hanford era. Apples were the leading crops
in the pre-Hanford orchards although many were replaced with soft fruits such as grapes,
peaches, and apricots in the early I930s when apple production declined due to the increased
costs to control codling moth (apple pest). Lead-arsenate compounds were used to control
codling moth, and lime sulfur was used to control a variety of pests such as scale, red spiders,
mold, and mildew.

Figure 2. Aerial Photograph of the 600-279 Waste Site (1948).

Geophysical Survey

The objective of the geophysical survey was to determine if any utilities were located in the area
of the 600-279 waste site. The geophysical interpretation map is included in Figure 3. No
anomalies or utility lines were identified by the geophysical investigation.

Remaining Sites Verification Package for the 600-279. Vegetation Free Area Between

White Bluf and 100F 3
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Figure 3. Geophysical Interpretation Map for the 600-279 Waste Site.
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In-Process/Waste Characterization Sampling

In-process and/or waste characterization sampling was performed to determine the COPCs for
each waste site, determine waste disposal practices, and guide remedial actions. In-process
sampling at the 600-279 waste site for the purpose of waste management consisted of two
composite samples: 1 1RWK4 collected August 19, 2013, and JIT3J3 collected on
October 8, 2013. A portion of the site was observed to be covered with ash, burned debris
(pieces of brick, metal, and wood), and yellow stained soil with a sulfur odor in both waste
management sampling events. All contaminated soil, ash, and debris was subsequently removed
during the waste site remedial actions.

Sample Jl RWK4 was analyzed for inductively coupled plasma (ICP) metals, mercury, ion
chromatography, anions, sulfide, herbicides, pesticides, semi-volatile organic compounds
(SVOCs), volatile organic compounds, and pH. The sample results indicated exceedances of the
direct exposure remedial action goal (RAG) for arsenic and exceedances of groundwater and
river protection RAGs for lead and multiple SVOCs (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indeno( l2,3-cd)pyrene). Also indicated in the
result was a low soil pH value, pH 288.

Sample JlT3J3 was analyzed for ICP metals, pesticides, and pH. The sample results were
detected well below RAGs. The pH was 4.0.

The results of the in-process sampling are summarized in Table I and the sample results are
included in Appendix A.

Table 1. 600-279 In-Process Sample Summary (WCH 2013a).

HEIS Sample Sample Lti Sample
Sa~ae Northing Easting' Sample AnalysisNumber Date Depth

ICP metals, mercury, SVOA,
JIRWK4 8/19/2013 148089 579584 0 ft bgs VOA, IC anions, sulfide.

pesticides. herbicides, pH

10-12 ft bgs ICP metals, mercury,
JlT3J3 10/8/2013 148087 579578 (rm~et) psiie.p(from west )pesticides. pH

a Northing and casting are approximate due to the nature of composite sampling.

bgs = below ground surface ICP = inductively coupled plasma
HEIS Hanford Environmental Information System SVOA= semivolatile organic analysis
IC = ion chromatography VOA = volatile organic analysis

REMEDIAL ACTION SUMMARY

The 600-279 waste site was recommended as a -plug-in" site for remove, treat, and dispose in
the fact sheet 100 Area "Plug-In " and Candidate Waste Sites.for Calendar Year 2012 - Annual
Listing of Waste Sites Plugged into the Remove, Treat and Dispose Remedy in the 1999 Interim
Action Record of'Decision for the 100 Area (DOE-RL 2013) based on the observed presence of
stained soils, no vegetation, and strong odor of sulfur at this site (WCH 2013a).

Remaining Sites Verification Package fin the 600-2 79, Vegetation Fee Area Between

White Bluffs and I OF 5
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Remedial Action

Remediation of the 600-279 waste site was performed over an area of 1,158 m2 (12,465 ft2 ) from
September 30 through October 22, 2013. The 600-279 waste site is situated on a sloped area of
land that inclines toward the southeast. Therefore, the maximum excavation depth is
approximately 6.1 m (20 ft) from the west side of the waste site and 3.7 to 4.6 m (12 to 15 ft)
from the east side. All material (stained and affected soil; surface debris such as wood, metal,
and bricks) was directly loaded from the excavation into Environmental Restoration Disposal
Facility (ERDF) containers for disposal at ERDF. The approximate volume of material removed
from the 600-279 waste site was 765 bank cubic meters (1,001 bank cubic yards).

No anomalous materials were encountered during the excavation, There are no overburden piles
or waste staging pile areas associated with the 600-279 waste site.

Figure 4 is a photograph of the 600-279 waste site prior to remediation. Figures 5 and 6 are post
remediation photographs of the 600-279 waste site.

Figure 4. The 600-279 Waste Site Prior to Remediation (August 19, 2013).

08/19/2013

Reniusung Sites Verification Packagefor the 600-279, Vegetation Free Area Between
White Bluffs and 100F 6
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Figure 5. The 600-279 Waste Site Post-Remediation Photograph,
Looking West (October 23, 2013).

10/23/2013

Figure 6. The 600-279 Post-Remediation Photograph - Deepest
Part of Excavation, Looking West (October 23, 2013).

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
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Figure 7 shows walkaround boundary of the excavation performed following remediation of the
600-279 waste site. The inner line in the Figure 7 is the top of the slope for the deepest hole,
approximately 0.9 to 1.2 m ( 3 to 4 ft) below ground surface from the east side.

Figure 7. 600-279 Waste Site Excavation Walkaround Boundary.
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VERIFICATION SAMPLING ACTIVITIES

Cleanup verification sampling was performed at the 600-279 waste site on October 23 and
November 13, 2013. Sampling was conducted to support a determination that residual
contaminant concentrations in the soil meet cleanup criteria specified in the 100 Area
RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999).

The verification sample results are provided in Appendix B and indicate that the waste removal
action achieved compliance with the remedial action objectives (RAOs) and RAGs for the
600-279 waste site. The following subsections provide additional discussion of the information
used to develop the verification sampling design. The statistical and maximum results of
verification sampling are summarized to support interim closure of the site. A more detailed
discussion of the verification sampling can be found in the Work Instruction for Verification
Sampling of the 600-279 Waste Site, Vegetation Free Area Between White Bhu's and
100F Waste Site (WCH 2013b).

Contaminants of Potential Concern

The COPCs for the 600-279 waste site were based on existing historical information, field
observation, and the results of in-process sampling data. The 600-279 COPCs included
ICP metals (arsenic and lead), mercury, sulfate, sulfide, SVOCs, herbicides, and pesticides. Soil
pH was analyzed to support waste characterization and monitor soil acidity at the 600-279 waste
site. The COPCs for verification sampling and the laboratory analytical methods are identified
in Table 2.

Table 2. 600-279 Laboratory Analytical Methods and
Contaminants of Potential Concern.

Analysis Analytical Method Contaminant of Potential Concern

ICP metals a EPA Method 6010 Arsenic and lead

Mercury EPA Method 7471 Mercury

IC anions EPA Method 300.0 Sulfate

SVOA EPA Method 8270 Semivolatile organic compounds

Sulfide EPA Method 9030 Sulfide

Herbicides EPA Method 8151 Herbicides

Pesticides EPA Method 8081 Pesticides

pH EPA Method 9045C None

Analysis was performed for the expanded list of ICP metals to include antimony, arsenic, barium,
beryllium. boron. cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum. nickel,
selenium, silver, vanadium, and zinc.
Analysis was performed for the expanded list of IC anions to include bromide. chloride, fluoride. nitrate.
nitrite. phosphate, and sulfate.

EPA U.S. Environmental Protection Agency ICP = inductively coupled plasma
IC = ion chromatography SVOA- semivolatile organic analysis

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between

White B/u/fr and HOOF 9
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Verification Sample Design

One decision unit, the excavation footprint, was identified for the 600-279 waste site. A total of
12 statistical verification soil samples were collected from the excavation footprint. In addition,
one focused sample was collected to evaluate yellow stained soil found at the bottom of the
deepest part of the excavation.

A discrete soil sample was collected at each designated sample point (0 to 0.15 m [0 to 6 in.] below
the surface of the excavated waste site) and analyzed using the methods identified in Table 2. The
soil sampling locations were global positional surveyed and staked prior to sample collection using
the coordinate pairs provided in Table 3, Figure 8 shows the waste site footprint and the sampling
locations.

Table 3. 600-279 Verification Sample Summary.

HEIS Washington State Plane
Sample Location Sample Coordinates Sample Analysis

Number Northing Easting

EXC-1 11T469 148073.7 579576.0
EXC-2 J1T470 148073.7 579586.6
EXC-3 J1T471 148082.9 579570.8
EXC-4 J IT472 148082.9 579581.3
EXC-5 JlT473 148082.9 579591.9
EXC-6 J1T474 148092.0 579565.5 ICP metals". mercury. IC anions'.
EXC-7 JIT475 148092-0 579576.0 sulfide, SVOA, herbicides.

EXC-8 JlT476 148092.0 579586.6 pesticides, pH
EXC-9 JT477 148092.0 579597.2
EXC-10 JIT478 148101.1 579570.8
EXC-I1 JT479 148101.1 579581.3

EXC-12 11480 148101.1 579591.9
Duplicate JI T481 148073.7 579576.0

ICP metals", mercury, IC anionsh,
FS-1 JIT461 148087.0 579578.0 cyanide. sulfide. SVOA, herbicides.

pesticides, pH

Equipment blank JIT482 NA NA ICP metals ", mercury

The expanded list of ICP metals included antimony, arsenic. barium. beryllium. boron, cadmium, chromium (total).
cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
The expanded list of IC anions included bromide, chloride. fluoride. nitrate, nitrite, phosphate, and sulfate in the
analytical results package.
One duplicate soil sample was collected from the 600-279 waste site at a location selected at the project analytical
lead's discretion.
One focused soil sample was collected from a yellow stained soil found at the bottom of the deeper excavation.

EXC = excavation ICP = inductively coupled plasma
FS =tcused NA = not applicable
HEIS = Hanford Environmental Information System SVOA= semivolatile organic analyses
IC - ion chromatography

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
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Figure 8. 600-279 Waste Site Verification Sample Locations.
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against cleanup criteria. If no detections for a given COPC were reported in the data set, then no
evaluations or calculations were performed for that COPC.

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 600-279 decision unit as specified by the 100 Area
RDR/RAWP (DOE-RL 2009b). The calculations are provided in Appendix B. When a
nonradionuclide COPC was detected in fewer than 50% of the verification samples collected for
a decision unit, the maximum detected value was used for comparison to 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 site COPCs with the RAGs for the 600-279 waste site are listed 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 2013) under WAC 173-340-740(3) for calcium, magnesium,
potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Supeifund, Volune 1:
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 these tables. The
laboratory-reported data results for all constituents are stored in the Washington Closure Hanford
(WCH) project-specific database prior to archival in the Hanford Environmental Information
System, and are presented in Attachment I of the 95% UCL calculations (Appendix B).

Table 4. Comparison of Contaminant Concentrations to Action Levels for the
600-279 Excavation Statistical Verification Samples. (2 Pages)

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

Maximum Soil Cleanup Cleanup Result Result PassCOPC Result b Direct Level for Exceed RESRAD
(mglkg) Exposure Groundwater Levelfor RAc s? Mod

Protection Rver RAGs? Modeling?
Protection

Arsenic 13.9 20' 20c 20' No --

Barium 73.4 (<BG) 5.600 200 400 No --

Beryllium 0.605 (<BG) 10.4 ' 1.51 1.51 c No --

Boron' 1.42 7.200 320 -- ' No --

Cadmium' 0.280 (<BG) 13.9 d 0.81' 0.81! No --

Chromium 12.3 (<BG) 80,000 18.5c 18.5c No --

Cobalt 6.96 (<BG) 24 15.7 c -_ No --
Copper 14.7 (<BG) 2,960 59.2 22.0' No -

Lead 28.3 353 10.2' 10.2c Yes Yes
Manganese 301 (<BG) 3,760 512c 512' No --

Mercury 0.00451 (<BG) 24 0.33 0.33' No --

Molybdenum' 0.332 400 8 -- No --

Nickel 10.5 (<BG) 1.600 19.1' 27,4 No --

Vanadium 48.0 (<BG) 560 85.1' -- No --

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
600-279 Excavation Statistical Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg)2

Statistical or Soil Does the Does the
Maximum Soil Cleanup Cleanup Result Result Pass

COPC Result b Direct Level for Level for Exceed RESRAD
(mgfkg) Exposure Groundwater River RAGs? Modeling?

Protection Protection

Zinc 39.8 (<BG) 24,000 480 67.8 No --

Chloride 2.38 (<BG) -- 25,000 -- No --

Fluoride 1.63 (<BG) 4.800 96 400 No --

Nitrogen in nitrate 2.36 (<BG) 128,000 1,000 2,000 No --

Nitrogen in nitrate 6.00 (<BG) 128,000 1,000 2.000 No --
and nitrite
Sulfate 5926 -- 25,000 -- No --

Benzo(a)anthracene 0.0336 1.37 0.015' 0.015' Yes Yes

Benzo(a)pyrene 0.0396 0.137 0.015' 0.015' Yes Yes

Benzo(b)fluoranthene 0.0406 1.37 0.015' 0.015' Yes Yesh

Benzo(k)fluoranthene 0.0155 1.37 0.015' 0.015' Yes Yes h

Chrysene 0.0346 13.7 0.12 0.1' No --

Fluoranthene 0.0438 3.200 64 18.0 No --

Pyrene 0.0445 2,400 48 192 No -

RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
Maximum or 95% UCL, depending on data censorship, as described in the 600-279 Waste Site Cleanup Verification
95% UCL Calculations (Appendix B).
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 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100 Area RDRIRAWP (DOE-RL 2009b).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne
particulate mass-loading rate of 0.0001 g/m3 (Hamford Guidancefor Radiological Cleanup [WDOH 1997]).

No Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State
Department of Ecology Cleanup Levels and Risk Calculations database (Ecology 2013) or other databases to calculate
cleanup levels (WAC 173-340-730[31[a[iii, Ecology 1996 [Method B for surface watersi).
Hanford Site-specific background value is not available: it was not evaluated during background study. Value used is from
Natural Background Soil Metals Concentations in Washington State (Ecology 1994).
Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b). the residual
concentrations of lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene are not
expected to migrate more than 1.8 m (5.9 ft) vertically in 1.000 years (based on the contaminant with the lowest distribution
coefficient, lead, with a value of 30 mL/g). The vadose zone underlying the soil below the site is approximately 6.2 m
(20.3 ft). Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the
Columbia River.
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The
cited RDLs are based on EPA-approved analytical methods that may not be available for rapid-turnaround analyses. Prior
notification and concurrence with the laboratory may be necessary to meet this RDL. Actual detection limits may differ
from any RDL.

-- = not applicable RDL = required detection limit

BG - background RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)
EPA = U.S. Environmental Protection Agency UCL = upper confidence limit
RAG = remedial action goal WAC = Washington Administrative Code
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White rluff and Intw 13



Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

Table 5. Comparison of Contaminant Concentrations to Action Levels for the
600-279 Excavation Focused Verification Samples.

Remedial Action Goals (mg/kg) a
Maximum SSoil Does the Does the

COPC Result l Cleanup Result Result PassDirect Level for Level for Exceed RESRAD(mg/kg) Exposure Groundwater RAGs? Modeling?
Protection Protection

Arsenic 3.96 (<BG) 20" 20b 20 No --

Barium 42.3 (<BG) 5.600 200 400 No --

Beryllium 0.445 (<BG) 1 10.4' 1.51 1.51 No --

Boron d 1.05 7,200 320 No --

Cadmium' 0.125 (<BG) 13.9' 0.81 0.81" No --

Chromium 11.9 (<BG) 80,000 18.5' 185 No --

Cobalt 4.16 (<BG) 24 15.7' e No --

Copper 14.4 (<BG) 2,960 59.2 22.0" No --

Lead 4.04 (<BG) 353 10.2' 10.2" No --

Manganese 172 (<BG) 3,760 512' 512' No --

Mercury 0.00573 24 0.33 0.33 No -,(<BG)
Molybdenum 0.353 400 8 e No --

Nickel 6.64 (<BG) 1,600 19.1" 27.4 No --

Vanadium 45.2 (<BG) 560 85.1 -- ' No --

Zinc 32.5 (<BG) 24,000 480 67.8 C No --

Chloride 2.23 (<BG) -- 25,000 _ No --

Fluoride 6.95 4,800 96 400 No --

Nitrogen in nitrate 0.536 (<BG) 128,000 1,000 2,000 No --

Sulfate 6,080 -- 25,000 -- ' No --

a RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
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 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009b).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne
particulate mass-loading rate of 0.000 1 g/na3 (Han/id Guidance for Radiological Cleanup [WDOH 1997]).

d No Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State
Department of Ecology Cleanup Levels and Risk Calculations database (Ecology 2013) or other databases to calculate
cleanup levels (WAC 173-340 -730 [3][a][iii], Ecology 1996 [Method B for surface waters]).

f Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from
Natural Background Soil Aletals Concentrations in Washington State (Ecology 1994).

-- = not applicable RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
BG = background RESRAD = RESidual RADioactivity (dose model)
COPC= contaminant of potential concern WAC = Washington Adminisirative Code
RAG = remedial action goal

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
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VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that contaminant concentrations at the 600-279 waste site achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RAWP
(DOE-RL 2009b).

Direct Comparison to RAGs

Evaluation of the verification sampling results in Tables 4 and 5 shows that all direct exposure
RAGs are met for the 600-279 waste site. Groundwater protection and/or Columbia River
protection cleanup levels were exceeded for lead, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and benzo(k)fluoranthene.

Based on the RESidual RADioactivity (RESRAD) modeling discussed in Appendix C of the
100 Area RDR/RAWP (DOE-RL 2009b), residual concentrations of lead, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene are not predicted to migrate
more than 1.8 m (5.9 ft) vertically within 1,000 years (based on the lowest distribution
coefficient of the contaminants exceeding the RAGs, lead with a distribution coefficient value of
30 mL/g). The vadose zone underlying the excavation is approximately 6.2 m (20.3 ft) thick.
Therefore, residual concentrations of these constituents are not predicted to migrate through the
soil column to groundwater (and thus the Columbia River) within 1,000 years.

Three-Part Test for Nonradionuclides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can 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-pan test for the 600-279 excavation is included in the statistical
calculations (Appendix B). The results of this evaluation indicate that the residual COPC
concentrations pass the three-part test in comparison against applicable RAGs with the exception
of lead, which fails all parts of the three-part test to be protective of groundwater and the
Columbia River. However, based on the RESRAD modeling discussed in Appendix C of the
100 Area RDR/RAWP (DOE-RL 2009b), residual concentrations of lead are not predicted to
migrate more than 1.8 m (5.9 ft) vertically within 1,000 years (based on the lead distribution
coefficient value of 30 mL/g). Therefore, the residual concentrations of lead are predicted to be

protective of groundwater and the Columbia River.

The 600-279 waste site is associated with the use of pesticides previous to the Manhattan
Project; however, the verification results demonstrate that the residual concentration of lead and
arsenic are protective of groundwater and the Columbia River.
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Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal

Assessment of the risk requirements for the 600-279 waste site was determined by calculation of
the hazard quotient and excess carcinogenic risk. The 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 I x 106, and a cumulative excess carcinogenic risk of less than
I x 10-. Hazard quotient and excess carcinogenic risk calculations for direct contact were
conservatively performed for the 600-279 waste site in Appendix B using the highest of the
focused and statistical values from the entire excavation decision unit. Risk values were not
calculated for constituents that were not detected or were detected at concentrations below
Hanford Site or Washington State background values. All individual hazard quotients are below
1.0, and all individual excess carcinogenic risk values are below I x 10.6. The direct contact
cumulative hazard quotient for the 600-279 waste site is 2.6 x 10-3, and the cumulative excess
carcinogenic risk value is 3.6 x 10-7, satisfying the criteria to be less than 1.0 and less than
Ix 10-s, respectively. Therefore, the nonradionuclide risk requirements are met.

DATA QUALITY ASSESSMENT

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

The DQA for the 600-279 waste site established that the data are of the right type, quality, and
quantity to support site verification 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 the WCH project-specific database for
data evaluation prior to archival in the Hanford Environmental Information System and are
summarized in Appendix B. The detailed DQA is presented in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 600-279 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed and the analytical results indicate that the residual concentrations of COPCs met the
RAGs and associated RAOs for direct exposure, groundwater protection, and river protection.
Residual contamination above direct exposure levels was not observed in shallow or deep zone
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone of the site are not required. In accordance with this evaluation, the verification sampling
results support a reclassification of the 600-279 waste site to Interim Closed Out.

Remaining Sites Verification Package for the 600-279. Vegetation Free Area Benveen
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APPENDIX A

IN-PROCESS SAMPLING RESULTS
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600-279 Waste Site In-, rocess Sampling Metals
Sample HEIS Sample Aluminum Antimony Arsenic Barium
Location Number Date mkj Q PQL mng/gQ PQL mk Q PQL I mz/kg IQ( PQL

Composite I JIRWK4 8/19/2013 7740 144 DU 1.44 20.7 0.436 1 73.5 0.0872
Composite2 J1IT3J3 1018/2013 5670 .41 0.312 U .312 3.26 0.473 1 33.2 10.0946

Sample lEIS Sample Be im Boron Cadmiu Calcium
Location Number Date I mg/ik gmkg 1 1 PQL mg/kg Q POL mg/k Q PQL

Composite I JIRWK4 8/19120131 0.704 0.08721 3.121 B 0.872 1 0.392 B 0.08721 116001 1 6.97
Composite 2 JIT33 10/8/2013 0.332 B 0.0946 3.82 B 0.946 0.0946 U 0.09461 17300 7.56

Sample HEIS Sample Chromium Cobalt f Copper Iron
Location I Number Date agfkg Q I POL I mWkg Q POL mPL mg/kg Q PQL

Composite I I JiRWK4 8/19/2013 11.3 0.131 1 4.94 D 0.654 11.3 0.261 17300_ 6.97
Composite2 I JIT3J3 10/8/2013 8.57 0.142 6.57 0.1421 15.5 0.281 117600 7.56

Sample HEIS Sample Lead iMagnesium Manganese Mercury
Location Number Date mg/kgQ PL I mg/kg Q PQL mg/kg Qj PQL mg/kI QI PQL

Composite I JlRWK4 8/19/2013 59.5 D 1.44 1 2630 I7 41 196 0.174 10.0042 B _ 0.004
Composite 2 1 JlT3J3 10/8/2013 3.72 L 0.312 1 3230 8.04 175 N1 0.189 0.0091 B [0.0042

Sample T HEIS Sample Molybdenum Nickel Potassium Selenium
Location Number Date mgg Q | PQL mg/kg Q I PQL m/kg QI PQL Imgkg IQ PQL

Composite JIRWK4 J8/19/20131 0174 [U 0174 7.12 0.131 L2110 5.58 10.329 DU 0.329
Composite 2 1 JiT313 1 10/8/20131 0.903 B 0.189 7.47 0.142 993 6.62 0,335 DU 0.335

Sample T HEIS Sample Silicon Silver Sodium Vanadium
Location I Number Date IAQ 2L m/kg I I LIJmg/kg IQ PQL mg/kg ( P m PQL

Composite I I JIRWK41 8/19/2013 388 [ N 1.31 0.0872 U 0,0872 476 J 6.10 47.2 D 0.436
Composite2 1 JiT313 10/8/2013 346 N* 1 42 0473 DL 047 438 | 6.62 415 009461

Sample HEIS Sample Zinc
Location Number Date mk Q L

Composite I JIRWK4 8/19/2013 65.9 ID 1.74
Composite 2 J1T3J3 10/8/2013 31.3 * 0.378

Acronyms and notes apply to all ofthe tables in this attachment.

Gray cells Indicate not applicable, precision not met.

Yellow highlighted value indicates RAG exceedanee. the control limits.

Note: Data qualified with *. , C, D J,,M. N. andfor X are considered acceptabk alues. PEST pesticides

Duplicate analysis not within control limits. PQ. practical quantitation limit

B estimated result: result is less than the RI. hut greater than the MDL. Q qualifier

5X the blank SVOA semivolatile organic analysis

reported from a TCLP toxicity characteristic leaching procedure

Envinmmental 1) undetected
HERB - herbicides VOA -volatile organic analysis

J estimated X missed holding time.
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Sample HEIS Bromide J Chloride anide
Location Number S pmg/kg Q PQL mg/kI Q IPQL mkPL

Composite I JlRWK4 8/19/2013 0.691 U 0.691 1.23 B 0.691 0.106 B 0.0813

Sample HEIS Fluoride Nitrogen in Nitrate Ni Nitrite
Locaton I umber Sample Date k ~ PLocation Number mig/kg Q PQL mg/kg IQ IPQL m/k Q PL

Composite I JIRWK4 8/19/2013 1.99 0.341 273 0.341 2.09 0.172

SampleNitrogen in Nitrite Ph orous SulfateSamle IS Sample Date II PhosphateLocation Number SapeDt NirgnnNtie
Location Numbr I mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL

Composite I JIRWK4 8/19/2013 0.341 U 0.341 0.82 B 0.691 18200 D 274

Sample I Sample Date Sulfide PH Measurement
SamSample Date

Location Number mg/kg Q PQL pH I L
Composite I JIRWK4 8/19/2013 8.61 U 8.61 2.88 X 0.0100
Composite 2 jlT3J3 10/8/2013 1 3.99 X 0,0100

Remaining Sites Verification Package fbr the 600-279. Vegetation Free Area Between
White Blu/ff and 1OOF A-2



Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

600-279 Waste Site In-process Sampling TCLP

Sample HEIS 2,4-Dichlorophenoxyacetic acid 2-(2,4,5-
Sample Date I Trichlorophenoxy)propionic acid

Location Number gL Q P I m/ 0 O___ ____ __ __ __ m/L F PL mg/L Q PL

600-279 JIRWK4 8/19/2013 0.0166 U 0,0166 0,0166 U 1 0.0166

Sample HEIS Chlordane Endrin
'e ~~Sample DateC1Q 

P I m/

Location Number m/L PL mL Q PL
600-279 JIRWK4 8/19/2013 0.000765 U 0.000765 0.00010 U 0.00010

Sample HEIS Gamma-BHC (Lindane) Heptachlor epoxide
= 'o N"mbcr ISample DateILocation jNumber Smlat mg/L Q FPL mg/L Q PL

600-279 jl RWK4 819/2013 0.000067 U 0.000067 0.000067 U 0.000067

Sample HEIS Hptachlor Methoxychlor
Loctin Numnber ImglL Q PQL I mg/L Q Q

600-279 JlRWK4 8/19/2013 0.000067 U 0.000067 0.00050 U 0.00050

Sample HEIS TexapheneLocation Numbe Sample Date *Locti N Nuber mg/L Q PL
600-279 JlRWK4 8/19/2013 0.0015 U 0,0015

Sample HEIS Sam eArsenic Barium
Location Number Sample Date mg/L Ari PQL 0mg/L C PL
600-279 JlRWK4 8/19/2013 0.0605 B 0.050 0.0563 CN 0.010

Sample HEIS Cadmium Chromium
Location Number Sample Date mg/L PQL I mg/L PL
600-279 JIRWK4 8/19/2013 0.010 U 0.010 0.0312 B 0.010

Sample HEIS FeadMercury
Location Number Sample Date mg/L Q PQL mg/LLead
600-279 jIRWK4 8/19/2013 0.033 NU 0.033 0.00067 U 0.00067

Sample HEIS I Selium Silver
t Number Sample Date lenu F

Location Numbr mg/L U PQL mg/L Q PQL
600-279 9/2013 1 0.060 U 0.060 0.010 U 0.010

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
While Bluffs and IOOF A-3
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600-279 Waste Site In-process Sampling Organics
JIRWK4 JIT3J3

CONSTITUENT CLASS Composite I Composite 2
8/19/2013 10/8/2013

ug/kg Q PQL ug/kg Q 1 PQL
2-(2,4,5-Trichlorophenoxy)propionic acid HERB 171 i DL 171 17.9 DU 17.9

2,4,5-Trichliorophenoxyacetic acid HERB 171 DU 171 17.9 DU 17.9
2,4-Dichlorophenoxyacedic acid HERB 171 DU 171 17.9 DTU 17.9

2-secButyl-4,6-dinitrophenol(DNBP) HERB 171 DU 171 17.9 DTU 17,9
4-(2.4-Dichlorophenoxy)butanoic acid HERB 171 DU 171 17.9 DTJ 17.9

Dalapon HERB 3610 DU 3610 378 DTI 378
Dicamba HERB 206 DU 206 21.6 DU 21.6

Dichloroprop HERB 233 DU 233 24.4 DTU 24.4
MCPA HERB 2490 DTU 2490
MCPP HERB -160 DTU 2160
Aldrn PEST 1.71 DU 1.71

Alpha-BHC PEST 1.71 DU 1.71 ..

alpha-Chlordane PEST 1.71 DU 1.71
beia-L2,3,4.5,6-Hexachlorocyclohcxane PEST 171 DU 1.71

Delra-BHCPEST 1.71 DU 1.71
Dichlorodiphenyldichlorncthane PEST 3.43 DU 3.43

Dichlorodiphenyldichloroethylcne PEST 3.43 DU 3.43
Dichlorodiphenyltrichlorocthane PEST 3.43 DU 343

Dieldrin PEST 3.43 DU 3.43
Endosulfan I PEST 1.71 DU 1.71
Endosulfan II PEST 3.43 DU 3.43

Endosulfan sulfate PEST 3.43 DU 3.43 1
Endrin PEST 3.43 DU 3.43

Endrin aldehyde PEST 3.43 DU 3.43
Endrin ketone PEST 3.43 DU 3.43

Gamma-BHCPEST 1.71 DU 1.71...dane)
gamma-Chlordane PEST 171 DU 1.71

Heptachlor PEST 1.71 DU 1.71
Heptachlor epoxide PEsT 1.71 DU 1,71

Methoxychlor PEST 1.1 DU 17.1.....

Toxaphene PES T 7 57. DU 5711 f."" 5M
1,2,4-Trichlorobenzene SVOA 103 U 103F

1.2-Dichlorobenzene SVOA 103 U 103
IL3-Dichlorobenzene S
1.4-Dichlorobenzcne SVOA 103 U 103

2,4,5-Trichlorophenol SVOA 103 U 1034
2,4.6-Trichlorophenol SVOA 103 U 103

2,4-Dichlorophenol SVOA 103 U 103
2.4-fDimethylphenol SVOA 103 U 103
2,4-Dinitrophenol _OA 103 U 103
2,4-Dinitrotoluene SVOA 1 u 103
2.6-Dinitrotoluene SVOA 103 Ul 103

2-Chloronaphthalene SVOA 10.3 U 10.3
2-Chlorophenol SVOA 103 I 103

2-Methylnaphthalene SVOA 10.3 U 103
2-Methyiphenol (cresol, o-) S 103 . N0

2-N itroaniline S A 114 1

2-Nitrophenol SVOA 103 U 103 ....

3,3'-Dichlorobenzidine SVOA 103 U 103
3+4 Methylphenol (cresol, m+p) SVOA 103 U 103

Remaining Sites Verification Package/fbr the 600-279, Vegetation Free Area Between
White Bilfs and I00F A-4
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600-279 Waste Site In-process Sampling Crganics
JIRWK4

CONSTITUENT CLASS Composite!
8/1912013

ua/kg Q POL
3-Nitroaniline SVOA 103 U 103

4,6-Dinitro-2-methylphenol SVOA 103 U 103
4-Brompheny phenyl ether SVOA 103 U 103

4-Chloro-3-methylphenol SVOA 138 U 138
4-Chloroaniline SVOA 103 U 103

4-Chlorophenylphenyl ether SVOA 103 U 103
4-Nitroaniline SVOA 103 U 103
4-Nitrophenol SVOA 103 U 103
Acenayhthene SVOA 10.3 U 10.3

Acenaphthylene SVOA 10.3 U 10.3
Anthracene SVOA 10.3 U 10.3

Benzo(a)anthracene SVOA 76.4 10.3
Benzo(a)pyrene SVOA 104 10.3

Benzo(b)tluoranthene SVOA 125 10.3
Benzo(ghi)perylenc SVOA 68.1 10.3

Benzo(k)fluoranthene SVOA 55.7 10.3
Bis(2-Chloroethoxy)methane SVOA 103 U 103

Bis(2-chloroethyl) ether SVOA 103 U 103
Bis(2-chloroisopropyl) ether SVOA 103 U 103
Bis(2-ethylhexyl) phthalate SVOA 103 U t 103

Butylbenzylphthalate SVOA 103 U 103
Carbazole SVOA 10.3 U 10.3
Chrysene SVOA 99.7 10.3

Dibenzfa,h anthracene SVOA 15.8 1 10.3
Dibenzothran SVOA 103 U 103

Diethylphthalate SVOA 103 U 103
Dimethyl phthalate SVOA 103 U 103
Di-n-butylphthalate SVOA 103 U 103
Di-n-octylphthalate SVOA 103 U 103

Diphenylamine SVOA 103 U 103
Fluoranthene . SVOA 152 10.3

Fluorene SVOA 10.3 U 10.3
Hexachlorobenzene SVOA 103 U 103

Hexachlorobutadiene SVOA 103 U 103
Hexachlorocyclopentadiene SVOA 103 U 103

Hexachloroethane SVOA 103 U 103
Indeno(1,2,3-cd)pyrene SVOA 61.2 10.3

Isophorone SVOA 103 U 103
Naphthalene SVOA 10.3 U 10.3
Nitrobenzene SVOA 103 U 103

N-Nitroso-di-n-dipropylamine SVOA 103 Ut 103
Pentachlorophenol SVOA 103 U 103

Phenanthrene SVOA 74.6 10.3
Phenol SVOA 103 U 103
Pyrene SVOA 211 10.3

1,1,1-Trichloroethane VOA 0.387 U 0.387
1,,2,2-Tetrachloroeth ane VOA 0 U387 U 0.387

1,I,2-Trichloroethane VOA 0.387 U 0.387
I,1-Dichloroethane VOA 0,387 U 0.387
I1-Dichloroethene VOA 0.387 U 0.387

Remaining Sites Verification Package for the 600-279. Vegetation Free Area Between
White Bin& and IOOF A-5
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600-279 Waste Site In-process Sampling Crganics
JIRVK4

CONSTITUENT CLASS Composite I
8/19/2013

ug/kg Q PQL
1,2-Dichloroethane VOA 0.387 U 0.387

1,2-Dichloroethene(Total) VOA 0.387 U 0.387
1,2-Dichloropropane VOA 0.387 U 0.387

2-Butanone VOA 1 .93 U 1.93
2-Hexanone VOA 1.93 U 1.93

4-Methyl-2-Pentanonc VOA 1 .93 U 1.93
Acetone VOA 2.44 J 1.93
Benzene VOA 0.387 U 0.387

Bromodichloromethane VOA 0.387 U 0.387
Bromoform VOA 0.387 U 0.387

Bromomethane VOA 0.387 U 0.387
Carbon disulfide VOA 1.93 U 1.93

Carbon tetrachloride VOA 0.387 U 0.387
Chlorobenzene VOA 0.387 U 0.387
Chloroethane VOA 0.387 U 0.387
Chloroform VOA 0.387 U 0.387

Chloromethane VOA 0.387 U 0.387
cis-1,2-Dichloroethylene VOA 0.387 U 0.387
cis-1,3-Dichloropropene VOA 0.387 U 0.387
Dibromochloromethane VOA 0.387 U 0.387

Ethylbenzene VOA 0.387 U 0.387
Methylenechloride VOA 2.58 U 2.58

Styrene VOA 0.387 U 0.387
Tetrachloroethene VOA 0.387 U 0.387

Toluene VGA 0.387 U 0.387
trans-1,2-Dichloroethylene VOA 0.387 U 0.387
trans-1,3-Dichloropropene VOA 0.387 U 0.387

Trichloroethene VOA 0.387 U 0.387
Vinyl chloride VOA 0.387 U 0.387
Xylenes (total) VOA 0.387 U 0.387

Remaining Siher Verification Packagefor the 600-279. Vegetation Free Area Between
White Bluffs and I 00F A-6
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APPENDIX B

CALCULATIONS
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APPENDIX B

CALCULATIONS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the files will be stored in a
U.S. Department of Energy, Richland Operations Office repository. The calculations have been
prepared in accordance with ENG- 1. Engineering Services, ENG-1-4.5, "Project Calculations,"
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

600-2 79 Waste Site Cleanup Verification 95% UCL Calculation, 0600X-CA-VO 164, Rev. 0,
Washington Closure Hanford, Richland, Washington.

600-279 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation.
0600X-CA-VOI 65, Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations 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.

Remaining Sites Verification Package for the 600-279. Vegetation Free Area Between
White BtfJ& and IOF B-1
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Acroba 8 0

CALCULATION COVER SHEET

Project Title: 100-IU-2/6 Field Remediation Job No. 14655

Area: 600 Area

Discipline: Environmental 'Calculation No: 0600X-CA-V0164

Subject: 600-279 Waste Site Cleanup Verification 95% JCL Calculation

Computer Program: Excel Program No: Excel 2003

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 O

SRv. Seet Nunbers Originator Checker Reviewer ,..Approval Date

Cover = 1

0 Sheets = 8 . Skoglie N. K. Schiffern I B erezovsy .F. Obenauer /

Total=190

SUMMARY OF REVISION

WCH-OE-018 (0510812007) 'Obtain Cai. No from Document Contro and Form from Intraret

Remaining Sites Verification Package for the 600-279. Vegetation Free Area Between
White Bluffs and 100F B-3
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Washington Closure Hanford
CALCULATION SHEET

Originator J. D. Skoglie Date 12/24/13 Calc. No. 06O0X-CA-V0164 Rev. No. 0
Project 100-IU-2/6 Remedlation Job No. 14655 Checked N. K. Schiffern MVj Date 12/24113

Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 1 of 8

I Summary
2 Purpose:
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,
4
5 perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for

6 nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each

7 contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.
8
§ Table of Contents:
10 Sheets 1 to 3 - Calculation Sheet Summary
11 Sheets 4 to 5 - Calculation Sheet Verification Data - 600-279 Excavation
12 Sheets 6 to 7 - Ecology Software (MTCASta) Results
13 Sheet 8 - Calculation Sheet Duplicate Analysis
14 Attachment 1 - 600-279, Waste Site Verification Sampling Results (10 sheets)
15
161 Given/References:17
18 1) Sample Results (Attachment 1).
19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2009b). DOE-RL (2001), and Ecology
20 (1996).
21 3) DOE-RL. 2001. Hanford Site Background. Part 1, Soil Background for Nonradioactive Analytes , DOE/RL-92-24, Rev, 4.
22 U.S. Department of Energy. Richland Operations Office. Richland, Washington.
23 4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP). DOE/RL-96-22. Rev. 5, U.S. Department
24 of Energy, Richland Operations Office. Richland. Washington.
25 5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17.
26 Rev. 6, U.S. Department of Energy. Richiand Operations Office, Richland, Washington.
27 6) Ecology, 1992. Statistical Guidance for Ecology Sire Managers. Publication #92-54, Washington Department o[ Ecology.

29 Olympia, Washington.
30 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
31 Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of
32 Ecology, Olympia, Washington.
33 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC 1/), Publication #94-145.
34 Washington State Department of Ecology, Olympia, Washington.
35 9) Ecology, 2011. Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
36 Olympia. Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
37 10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A: Interim
38 Final, EPA/540/1-89/002, U.S. Environmental Protection Agency. Washington, D.C.

40 11) EPA. 2013, "EPA Concurrence for 600-294 Additional Sampling," CON 173590 to H. M. Carman from C. J. Guzzetti,
41 Washington Closure Hanford, Richland, Washington. October 30.
42 12) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.
43
44 Solution:
45 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP
46 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte. the WAC
47 173-340-740(7)(e) 3-part test for nonradionuctides, and the RPD calculations for each COC/COPC. The hazard quotient and
48 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification
49 Package (RSVP).
50
51
52 Calculation Description:
53 The subject calculations were performed on statistical and focused data from verification samples (Attachment 1) from the 600-279

54 waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet

55 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP
56 (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
57 for this site.
58
59 Methodology:
60 The 600-279 waste site underwent statistical verification sampling at one decision unit (excavation) and one focused sample. A
61 duplicate sample was also taken within the excavation. Analytical results for all sampling locations are summarized in the tables
62 provided on sheet 3. Further information of the sample data quality is presented in the data quality assessment section of the
63 associated RSVP.
64
65
66

Remaining Sites Verification Package for the 600-2 79. Vegetation Free Area Beitween
White Bhffs and) 1OF B-4
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Washington Closure Hanford
CALCULATION SHEET

Originator J. .Skaglie Date 12/24113 Calc. No. 0600X-CA-V0164 Rev. No. O
Project 100-lU-26 Remediation Job No. 14655 Checked N K Schiffem Date 12124113
Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 2 of 8

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
4 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
5 determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which

includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those

g data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL
g was not calculated for data sets with no reported detections, Calculated cleanup levels are not available in Ecology (2011) under

10 WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment for Superfund
11 (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron,
12 magnesium, potassium. silicon, and sodium are not considered site COCs/COPCs and are also not included in these
13 calculations.
14
15 All nonradionuctide data reported as being undetected are set to % the detection limit value for calculation of the statistics
16 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
17 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
18
19 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),

20 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
21 before being included in the data set, after adjustments for censored data as described above.
22
23 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
24 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n <
25 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
26 nonradionuclide data sets of ten or greater, as for the subject site. distributional testing is done using Ecology's MTCAStat
27 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
28 (DOE-RL 2009b) and MTCASta coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
29
30 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data

31 set treated as uncensored.
32
33 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if.
34 1) the 95% UCL exceeds the most stringent cleanup limit for each COPCICOC.
35 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,
36 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
37
38 The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above
39 detection limits and are greater than 5 times the target detection limit (TOL). The TOL is a laboratory detection limit pre-
40 determined for each analytical method and is listed in Table 2-1 of the SAP (DOE-RL 2009a) for certain constituents. All other
41
42 constituents will have their own pre-determined TDL's based on the laboratory and method used. Where direct evaluation of the

attached sample data showed that a given analyle was not detected in the primary and/or duplicate sample, further evaluation of

44 the RPD value was not performed. The RPD calculations use the following formula:
45
46 RPD=[ M-Sh((M+S)/2)]*100
47
48 where, M = Main Sample Value S = Split (or duplicate) Sample Value

49
50 For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare
51 favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
52 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicatesplit sample, but was quantified
53 at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
54 between the primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the

5 usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
5 applicable RSVP.
56
58
59

Remaining Sites Verification Package for the 600-2 79, Vegetation Free Area Between
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Washington Closure Hanto CALCULATION SHEET

Originator J. D. Skoglie Date 12/31/13 Calc. No. 060OX-CA-V0164 Rev. No. 0
Project 100-lU-2/6 Reme ation Job No. 14655 Checked N. K. Schiffern Date 12/31/13
Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 3of 8

1 Summary (continued)
2 Results:
3 The results presented in the tables that follow Include the summary of the results of the 95%
4 UCL and/or maximum calculations for the 600-279 excavation, focused sample, the WAC
5 173-340-740(7)(e) 3-part test evaluation. and the RPD calculations, and are for use in risk
6 analysis and the RSVP for this site.

7 Relative Percent Difference
8 600-279 Statistical and Focused Sampling Results Summary Results and AC Analysis

1600-279
9 Analyte 600-279 Excavation FS-1 Duplicate

Analyte Analysis
10 95% UCL Maximum Maximum EX
li Arsenic 13.9 -- 3.96 mg/kg Aluminum 5.7%
12 Barium 73.4 -242.3 mg/kg%
13 Beryllium 0.605 -- 0.445 mg/kg Calcium 7.4%
14 Boron -- 1,42 1 05 mg/kg Chromium 19%
15 Cadmium 0280 -- 0,125 mg/kg Copper 23%
16 Chromium 12.3 -- 1-1.9 mg/kg Iron 0.6%
17 Cobalt 6.96 -- 4.16 mg/kg Magnesium 5.0%
18 Copper 14,7 -- 14.4 mg/kg Manganese 41%
19 Lead 28.3 -- 4.04 mgfkg Silicon 62.4%
20 Manganese 301 -- 172 mg/kg Vanadium 3.8%
21 Mercury -- 0.00451 0.00573 mg/kg Zinc 11.4%
22 Molybdenum 0.332 -- 0.353 _ mg/kg Sulfte 29.6%
23 Nicekel 10.5 -- 6.64 - RPD listed where result
24 Vanadium 48.0 -- 45.2 mg/kg produced, based on criteria. If
2S Zinc 39.8 -- 32.5 mg/kg RPO not required, no value is
26 Chloride 2.38 -- 23 -ri listed. The significance of the
27 Fluoride 1.63 -- 6.95 mg/kg reported RED values, including
28 Nitrogen in nitrate 2.36 -- 0.536 mg/kg values greater than 30%, is
29 Nitrogen In nitrate and nitrite 6.00 -- -- mglkg addressed in the data quality
30 Sulfate 5926 -- 6080 mg/kg assessment section of the RSVP.
31 Benzo(a)anthracene -- 0.0336 -- mg/kg
32 Benzo(a)pyrene -- 0.0396 -- mg/kg
33 Benzo(b)fluoranthene -- 0.0406 -- mg/kg
34 Benzo(k)fluoranthene -- 0.0155 -- mg/kg
35 Chrysene 0.0346 -- mg/kg
36 Fluoranthene -- 0.0438 -- mg/kg
37 Pyrene -- 0.0445 -- mg/k
38 3-Part Test Evaluation: 600-279
39 95% UCL or maximum >
40 Cleanup Limit? YES
41 > 10% above Cleanup Limit? YES
42 Any sample > 2x Cleanup Limit? YES
43 'The 95% UCL result or maximum value, depending on data censorship, as described in the
44 methodology section.
45 -- = not applicable
46 Pduplicate analysis not within control mis = qualifier
47 B =the analyte was detected in both the associated CC blank CAC quality assurance/quality control
48 and in the sample. RAG = remedial action goal
49 0 = dilution RDRIR.AWP = remedial design report/remedial
50 DE = direct exposure action work plan
51 EXO = excavation RESIRAD = RESidual RADioactivity (dose model)
52 FS = focused sample RPD relative percent difference
53 GW = groundwater RSVP = remaining sites verification package
54 J =estimate SAP = sampling and analysis plan
55 Mi duplicate precision not met TDL = target detection limit
56 MTCA = Model Toxics Control Act U = undetected
57 N = spike sample recovery outside control limits UCL =upper confidence limit
58 POt. = practical quanittation limit WAC =Washington Administrative Code
59

Remtaininrg Sites Verification Package for tlie 600-2 79, Vegetation Free Area Between
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CALCULATION SHEET
Washington losure Hanford

Originator J. D Sko ie Date 12/24/13 Cale. No. 0600X-CA-V0154 Rev. No. a

Project 100-IU-216 Remedialien Job No. 1655 Checked Date 12124/13

Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 4 of 8

1 600-279 Statistical Calculations
2 Verification Data 600-279 Waste Site Excavation
3 Sample Sample Sample Arsenic Bari.m Beryllium Cadmium Chromium Cobalt Copper Lead Manganese

4 Area Number Date mg/kg [O rn/k 0 POL I L

5 0(-1 J1T469 111113 333 1 0.44B 0 -I O896 0549 1 00P6 0308 8 0.0896 104 134 712 D 0672 170 01369 4.70 0/13 1.48 2 0.179 0278 0179

0.~l fJT8 1111 2 N098 051 O0918 0.264 g .01 10.2 0A138 784 1 D 0.fill 17.4 0275 4.00 So0 1 51 3000 F4 D21lB 18

8Duplicate ot J1T481 11/13/13 2.78 0.459 528 4 091 0.4I014 061 8i04
J17469 _ _ _

7 EXC-2 11T470 11/13/13 _ 3.67 0.4660,612 1 1 0,0932 1 0.0932 11. 1 0140 0o699 122 02 6 0 54

8 EXC-3 J1T471 11/13/13 25.1 0.501JN 0100 0699 0100 341 0200 0330 B
9 .4 J1T472 11/1313 4.13 0.4663 11 0.140 0 70 44 0280

10 EC5 J17473 11131 4-0 0.454 1UL810 0(-5 J1T473 11/13113 4.1 05 85 JN 0.98)6 .09090 0.u B00908 .8 015 5 Dq 068 127.0/ 5.56 0D 1.50 L25 80.162 0.4 B018

11 EXC-6 J1T474 11/13113 5.51 . 0.4S3 4 04 00906 0,2 520
12 EXC-7 J1T475 11/13/13 10.3 0.51B 76,1 JN 0104 0657 0104 0306 i 0104 103 i 0155 660 0 0777 137 0311 8.59 0 1 1.71 334 0.207 0267 8 0207

13 ECO JT46 11 /1l3/13 4.81 0.502 5,17 JN 0.100 0,488 8 0 100 0.259 B 1 0.100 14.1 0.151 15.80 0 0754 16,5 0.301 3.17 80 1 66 248 f 0.201 0.318 B 0201
13 EXC-8 J1T476 11/3/1 48 01502

1 4 E X C - J14 7 1 1 1 / 3 7 3 
1014 - J147 11/13/13 7.70 101 0244 B 0101 1 01 1 0.754 0 0302 21 6 166 279 0201 03 B 0201

20 ampe ampe ampe rseicBarium Beryllium Cadmium Ch romium Cobalt Copper Lead Manganese Molybdenum

21 Areaq NuPQermqate mgPkg mnlkgg mPQLr 1 magkkg Q POL _ malkgQ|PL mak Qk POL me/kg Q POL__

_11746

4 1 JN3 0 050.549 .0 0.38 8 104 0 74 1 D -.

52470 11/1318 JN 0604. 0.612 L9 0.264 B 0 616 D 10.68 1100646 0 9 0.619 0.20 , 11.97.4 69 9 1 020 676 D 1 .54 299 08.16 0.328 B10.18911 .3 5.2 J 0 0 0.4 03 8..100 0100 131. 0.150 0.752 1 1 31 2 0.641 _ -3 B 0 0

26 0(05 1143 111/10015. 0.466____ 0025906 B 9.9 6818 0.136___ 5209 ID D60 130 022 09 D 150 23032 .8

1761 1 0657 01 0.306 103 0 660 0 0.777 13.7 8.59 7 334 0.267 8 0294 7 JN10.1008470.488 B 0.10 0 0.259 B 040 14.1 0.151 5.80 D 0 1.0 242
3IT479 11/13/13 7 67.5 0.01 0.551 0. 1 0.244 1 01 6.11 D 0.7 1 | 0

31. J1 TN 1 1330 0.610 2 0.284 . 14.0 . 3 6.09 D 0. 0
50E.5l JN7 0.0942.05050.534 0.25811 610 0 12.9 28 0 5 252 0261

17 EXC-12 J1T480 :11/13/13 1.7 02. J 0 0.589 0.25 0.82 121 6.96 0661 14_0 0.264 24.2i D 4551 0. B 0.1_76

18
34 Statistical Computation Input Data

20 Arsenic Baium Beryllium Cadmium Chromium Cobalt Copper Lead Manganese Molybdenum
21 Area Number Date Sg gk im/gmlmilgk / - 91q1

22 N1 J1T421 11/1313 3 12 16 12 -48 12 4 2 20

23 EXC-2? |JT470) 11/13/13 3664D61 0296612 16661132

24 EXC7 J147 11/9713/139

2 J1T472 11/13/13 2 14
2 JiT473 11/13/13 or ea IS 193 0540 1 0.235 13 696 14.7 283 3 32

42 Maiumvlu 51 I 9504669I 0.252 14. 81 or 17. 37.7 3408

27 EX - JT44 11131358
28 E -XC-7 J1T473 11/13/138024
29 EX - J1T474 11/13/13 5 1 1-

3 0 EX-9 J1T477 11/13/13 137. 
6703613601. 

5 3

1 0
3 EXC-11 J1T479 11/13/13 an RP51 081 18 P 5 8 W P 22 Pco .2 P P 8

Arn ProtctiouPr Be etiaroectiop

rn5i Arsenic___ Barium____ Beryllium__ Cadmium__ Chomu CbatCope ea MnanseMlydeu

344853.A0 417328610.07,8-1.2A435 94ES27

4.N13 512 0.54 0.331 , 9 14. 112

40 58.% e5en 06 0. 5 NA NA 2 9.68 15 1203_ %6 0N N

395 517 46 9 056492 -245 8.118 5.01 1370 109 223 0.322 1

40Stndrdde 10. 6 3 7. 1 0.065 0.36: 10.3 I.03 13. .8 59 332

47 An0a:ea2'lanpLmt ON ANAN AN 0 AN

4- 819 641 0 8 0.259 4.5 5.8 _ 16 I3 1 4 .1

17. 3085 0.699131 0.28 14.0 6.0 37738 .8
8.50mu 50.5e 2-534 0L5 .6610 121 20.0 2534O18

S Matst til n Com luati nsp Arseni BarD.um& Bey i ve Cadm ium r Chrom ium r Co aliCp er Lea ManvrGn &ieseG

Thre data set meet th0)e -rgecdauaset all aluesue Beaue dallaus are be10)w usease allaus arn Bec)ase allaus are 10),ase allaus ar 0),ase allaus are will) Lare perforsed. The B1),case allaus are Th0)Lre data set meet t 30)

dap a st riteri o ecn dlstrun 1 r ibun (.1 m t hbtionw b rond 1 rond 5 t w rond ( 7 d ron dst m rietion d bribu tion p striteio n

37 NA 1271312122123e1p_ _R_
3 Sites % <aDetectn Limitf t _0 0- e 0% 0% N% NA Y NA

M ost > a S ri g e C leanup L i t for D E . G W & G W & R v G W & R r G W &45 95% UCmle > Cleanup Limit? No NA NA NA _ _ NA NA NA YES NA NO

A detailed assessment

The data set meets the 3- Because all values are Because all values are below Because all values are Be.cau.se all values are Because all values are Because all values are will be performed. The Because all values are The data set meets the 3-

48 WA 13-40Coplane? par t est citerl when below background (132 background (1.51 mg/g the below background (U 8 1 below background (18.5 below background (15 7 below background (22.0 data set meets fihe 3-prt below background (512 part test crieri when

46 AC17334 Cmplane? compared to Ihe most mg/kg) the WAC 173-340 &. WAC 173-340 3-part test is mg/g the WAC 173-340 mgkg the WAC 173-340 mg/g the WAG 173-3401 mg/kg the WAC 173-340 test criteria when mg/g the WAC 173-340 compared to the most

stnngent RAG. part test is not required not requred 3-part test is not required. 3-part test is not required. 3-par test is not required. 3-part test is not required. compared to the direct 3-pat test is not required. stringent RAG.

exposure RAG
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Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoolie Date 12/31/13 Calc. No. 0600X-CA-V0164 Rev. No. 0
Project 100-lU-2/6 Remedja on Job No, 14655 Checked N. K. Schiffern Date 12/31113
Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 5 of 8

1 600-279 Statistical Calculations
2 Verification Data - 600-279 Waste Site Excavation

3 Sample Sample Sample Nickel Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate Nitrogen n Nitrite and Sulfate

4 Area Number Date mg/k Q PaL l PaL mg/kg 1 POL II/kiiJ IPoL mg1k Q[ PLPL mg/kg 0 POL mg/kg POL
5 EXC-1 JiT469 11/13/13 102 0.134 51-3 JON 0.448 37.9 JON 1.79 1.37 B 0687 293 0,338 0,555 JB 0338 0219 B 0.173 1670 27.3
6 Duplicate of J1T4816 J1T469 J1T481 11/13/13 11.2 018 49.4 JON 0.459 33S8 JON 1.184 1.31 B 0.685 2.80 0,338 0.559 JB 0.338 0.17 U i0.177 1240 0) 13.6
7 EXC-2 J1T470 11/13/13 960 0.40 50.6 JON 0.466 37.5 JON 1.86 1.05 B 0.695 0.799 B 0.342 0.603 JR 0.342 0.340 B 0.171 410 D 6.90
8 EXC-3 J1T471 11113 10,6 0.150 51.2 JON 0.501 455 JON 2.00 0.847 B 8 .701 0.626 8 0.345 0.780 JR 0.345 0,841 0.179 44.2 1.39
9 EXC-4 J1T472 11/13/5 11.3 0140 481 JON 0466 35.1 JON 1.87 1.39 B 0,687 247 0.338 2.01 J 0338 2.10 0.172 1780 0 27.3
10 EXC-b J1T473 1/31 65 .3 9 J - 0- 510 EC5 J77 11/3 951016 4, O .5 24 JON 1 82 0.854 B .700 0.621 B 0,345 0.417 J6 0.345 0.173 J 0.173 408 D 8.95
11 EXC-6 J1T474 1/31 9 ,3 D 408 5 311 EX- JT44 11131 99 ~ T ~ 3.3 JO-.43 29.7 JON 1.81 14.32 _ 0.694 0,6 B 0.342 _ 0.644 JR 0.342 0.173 U 0.173 5. _ 13
12 EXC-7 J1T475 111/3 97 15 422 JN 812 F 7 JT7-16/3 .5015 4. O .-518 35.1 JON L 2.07 4.03 0.714 1.07 _ _70.51 172- J 0.351 1.69 0.181 286 D 2.83
13 EXC-8 J1T476 11/13/13 8.37 051 39.7 0.502 38.6 JON 2.01 0.947 1 B 0704 1.25 2.29 7017 2450 0 7.9
14 EXC-9 J1T477 11113/13 9. 0.151 4A JON 0.503 365 JON 2.01 2.70 0.693 0.674 B 1 13 J 0,341 1. t 7 3.8
15 EXC-10 J1T478 113/13 115 .153 JON 0.510 37. JON 2.04 1.46 B 0,698 0,478 4.27 J 0344 4.56 07.7
16 EXC-11 J1T479 11/13/13 964 0.141 43.5 N 1 79 1.8
17 EX-1 J1T4817 EXC-12 117480- 11f/13/13 9.16 012 5. [JN .41 75 JO 176 0.689 0.532 B 039 1.08 1J 10.339 10.645 1 1 73 631137
18
19 Statistical Computation Input Data ___________

20 Sample Sample Sample Nickel Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate Nitrogen in Nitrite and Sulfate
Nitrate

21 Area Number Date mg/kg mg/kg mg/k PQL __ m k PQL alk Q PQL mqikq mg/kg mg/k PQL mg/kQ

22 EXCI J1T481 11113/13 10.7 50.4 35.9 1.34 2.87 0.550 0.154 1455
23 EXC-2 J1T470 11/13/13 9.50 0 50.6 37.5 J .05. . 0.603 0.340 410
24 EXC-3 J1T471 1/13/13 10.6 | 51.2 JDN .50 45.5 JDN 2.00 0.847 0.626 8 0_345 0.780 JB 0_345 0.841 0.179 44.225 EXC-4 1T472 11/13/13 11.3 48.1 JDN 0.46 35.1 JDN 1.87 1.39 B_ 0687 2.47 0_338 2.01 2.10 0.172 17802
26 EXC-5 J1T473 11/13/13 9.51 409 J 0.454 32.4 JDN 1 82 0854 B 0.700 0.621 B 0.345 0.417 JB 0.345 0.0865 408 O 8.95
27 EXC-6 J1T474 11/13/13 9.93 1 37.3 J 5 29.7 JDN 1.81 432 0 860 B 4 0.644 0.0865 U 0 55.3
28 EXC- 11/13/13 9.75 42.2 35.1 403 0.71 1.07 0.5 1.72 1,69 286 D
29 X8 11/13/13 8.37 0.151 39.7 JDN .50 38,6 JDN 2.01 0.947 B 0 1.25 0_347 2.29 1 88 2450
30 EXC-9 I1T477 11/13/13 9.88 0 1 444 36,5 2.70 0.693 0.674 1.38 J 0_341 1 15 758 1

31 11/13/13 11.5 0.153 441 J 0.S10 37.1 1.46 B 0_698 0.478 4.27 4.56 . 1590
XC-11 11/13/13 9.64 04 43.5 J 33.9 1.56 1.14 04 1.30 J 1.04 0_179 822

33 0 11/13/13 9.16 0132 506 475 J 1.20 B 0.68 0.532 B 0,3 1.08 0.645 0_173 63.1
34 Statistical Computations Data

35 Nickel Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate Nitrogen in Nitrite and SulfateSample Nitrate

Large data set(n 10), use Large data set(n 10). use Large data set(n 10), use Large data set (n 10), Large data set (n 10), Large data set In 10), Large data set (n 10o), Large data set (n 10).
36 95% UCL based on MTCAS~at lognormal MTCAStat lognormal MATCAStaI lognormal lonra n omluse MTCAStaI lognorrnal use MTCAStaI lognormal use MTCAStat lognormal use MTCAStaItiognomaldistribution distribution distribution distribution rejected use

z~taili.distribution distribution distribution distribution
37 N 12 12 4239 12 28 12 12 12
38 % < Detection limit 0% 0% 1 0% 0% 0% 0% 173 0
39 Mean 9.99 452 37. 1 1.81 0.126 42 .21 43
40 Standard deviation 0.897 4.81 3 5.1 1.21 0.769 .08 1.26
41 95% UCL o mean 10.5 44 4 39.8 2.8 .64 2.36 600 5926

42 M J1xi1umvalue 11.5 . 513 1 |7.5 - .432 2.9 4.27 4.56 150
Most Stringent Cleanup Limit for W GW

43 nonradionuclide and RAG type 19.1 W Protection 85.1 SW Protection 678 River Protection 25000 Protection 96 W Protection 1000 W Protection 1000 Protection 25000 S Protection
(mNtkg)

44 WAG 173-340 3-PART TEST ___________________

45 95% UCL I Cleanup Limit? NA NA NA NA NO NA NA NO
46us 10% above Cleanup Limit? NA NA N1A0 a s ( 1L NA Ne N A NA NO
47 Any sample > 2X Cleanu Limit? NA NA NA NA NO NA NA NO

Because all values are below Because all values are Because all values are below Because all values are The data setlmeets the 3- Because al values are Because all values are The data set meets the 3-
48 WA 13-4 Cmpiace background (19.1 mg/kg) the below background (85.1 background (67.8 mg/kg) the below background (100 part testoriteria when below background (11.8 below background (11I8 part testoriteria when48 WA 13-4 cmpiace AG 173-340 3-part testis mg/kg)the WAG 173-3403. WAG 173-340 3-part testis mg/kg)the WAG 173-340 compared to the most rng/kg) the WAG 173-34O mg/kg) the WAG 173-340 compared to the most

not required part lest is not required. not required. 3-pan test is not required. stringent RAG. 3-par test is not required 3-pad test is not required. stringent RAG.
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Attachment to Waste Site Reclassification Form 2013-134 
Rev. 0

CALCULATION SHEET

Washington Closure Hanford
Originator J. D. Skoplie Date 12/31/13 Calc. No. 0600X-CA-V0164 Rev. No. 0

Project 100-IU-2/6 Rernediation Job No. 14655 Checked N. . Schiffern Date 1231/13

Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation

Ecology Software (MTCAStat) Results, 600-279 Waste Site

1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation

J1T469/ JiT4691 J1T4691

2 3.06 J1T481 53.4 J1T481 0.545 J1T481

3 3.67 J1T470 64.6 J1T470 0.612 J1T470

4 25.1 J1T471 Number of samples Uncensored values 89.5 J1T471 Number of samples Uncensored values 0.699 J1 T471 Number of samples Uncensored values

5 4.13 J1T472 Uncensored 12 Mean 8.74 51.2 J1T472 Uncensored 12 Mean 651 0540 J1T472 Uncensored 12 Mean 0.566

6 4.01 JIT473 Censored Lognormal mean 8.75 58.5 J1T473 Censored Lognormal mean 65.2 0.466 J1T473 Censored Lognormal mean 0.566

7 5.51 JIT474 Detection limit or POL Std. devn. 6.63 46.9 J1T474 Detection limit or POL Sid. devn. 13.9 0.492 J1T474 Detection limit or POL Std. devn. 0.0705

8 10.3 J1T475 Metnod detection limit Median 644 76.1 J1 T475 Method detection limit Median 64.7 0657 JiT475 Method detection limit Median D.548

9 4.81 J1T476 TOTAL 12 Min. 3.06 64,7 J1T476 TOTAL 12 Min 469 0488 J1T476 TOTAL 12 Min. 0.466

10 7.37 J1T477 Max. 25.1 67.5 J1T477 Max. 895 0551 J1T477 Max. 0.699

11 17.7 JIT478 85.9 J1T47B 0,613 J1T478

12 8.50 J1T479 50.5 J1T479 0.534 J1T479

13 10.7 J1T480 72.7 J1T480 0.589 JiT480

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

15 r-squared is: 0.949 r-squared is 0,795 r-squared is: 0 972 r-squared is: 0.958 r-squared is: 0,976 r-squared is. 0.966

16 Recommendations: Recommendations: Recommendations:

17 Use lognormal distribution Use lognormal distribution. Use lognormal distribution.

18
19 UCL (Land's method) is 13.9 UCL (Land's method) is 73.4 UCL (Land's method) Is 0.605

20
21 DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation DATA ID Cobalt 95% UCL Calculation

J1T4691 J1T4691 J1T4691

22 0.286 J1T481 10.3 J1T481 7.48 J1T481

23 0.299 J1T470 11.1 J1T470 6.96 J1T470

24 0.280 J1T471 Numberofsamples Uncensored values 11.9 J1T471 Numberofsamples Uncensoredvalues 8.10 J1T471 Numberofsamples Uncensoredvalues

25 0.235 J1T472 Uncensored 12 Mean 0.267 13.1 JIT472 Uncensored 12 Mean 11 2 6.95 J1T472 Uncensored 12 Mean 6.50

26 0.252 J1T473 Censored Lognormal mean 0267 9.68 J1T473 Censored Lognormal mean 11.2 5.59 J1T473 Censored Lognormal mean 6.50

27 0.245 J1T474 Detection limit or POL Sd. devn. 0,0230 8.18 J1T474 Detection limit or POL Sid devn 1.88 5.20 J1 T474 Detection limit or POL Sid devn, 0.834

28 0.306 J1T475 Method detection limit Median 0.259 103 J1T475 Method detection limit Median 10 7 6.60 J1T475 Method detection limit Median 6.36

29 0.259 JiT476 TOTAL 12 Min. 0.235 14.1 J1T476 TOTAL 12 Min. 8.18 5.80 J1T476 TOTAL 12 Min. 5.20

30 0.244 J1T477 Max. 0.306 10.1 J1T477 Max. 14.1 6.11 J1T477 Max. 8.10

31 0.284 J1T478 14.0 J1T478 6.09 J1T478

32 0.258 J1T479 9.36 JIT479 6.10 J1T479

33 D.259 J1T480 12.1 J1T480 6.96 J1T480

34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

35 r-squared is: 0.955 r-squared is: 0.949 r-squared is: 0.971 r-squared is: 0.963 r-squared is: 0.976 r-squared is: 0.968

36 Recommendations: Recommendations: Recommendations:

37 Use lognormal distribution. Use lognormal distribution Use lognormal distribution.

38
39 UCL (Land's method) is 0.280 UCL (Land's method) is 12.3 UCL (Land's method) is 8.96

40
41 DATA ID Copper 95% UCL Calculation DATA I Lead 95% UCL Calculation DATA 10 Manganese 95% UCL Calculation

J1T4691 J1T4691 J1T4691

42 17.2 J1T481 4.35 J1T481 294 J1T481

43 12.2 J1T470 6.66 J1T470 299 J1T470

44 14.1 J1T471 Number of samples Uncensored values 240 J1T471 Number of samples Uncensored values 341 JIT471 Number of samples Uncensored values

45 14.4 JIT472 Uncensored 12 Mean 137 11.1 JIT472 Uncensored 12 Mean 14.6 283 J1T472 Uncensored 12 Mean 280

46 12.3 J1T473 Censored Lognormal mean 137 5.56 J1T473 Censored Lognormal mean 15.5 228 J1T473 Censored Lognormal mean 280

47 13.0 J1T474 Detection limit or POL Std. devn. 174 109 J1T474 Detection limit or POL Std. devn. 10.6 223 J1T474 Detection limit or POL Std. devn. 38.1

48 13.7 J1T475 Method detection limit Median 136 8.59 J1T475 Method detection limit Median 11.0 334 J1T475 Method detection limit Median 281

49 16.5 J1T476 TOTAL 12 Min. 11.0 3,17 JIT476 TOTAL 12 Min. 3.17 248 J1T476 TOTAL 12 Min. 223

50 11.0 J1T477 Max. 172 21.6 JIT477 Max. 37.7 279 J1T477 Max. 341

51 13.5 JIT478 37.7 J1T478 308 J1T478

52 12.9 J1T479 20.0 J1T479 252 JIT479

53 14.0 J1T480 24.2 J1T480 265 J1T480

54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

55 r-squared is: 0.954 r-squared is: 0.933 r-squared is. 0.967 r-squared is: 0.901 r-squared is: 0.980 r-squared is: 0.980

56 Recommendations: Recommendations: Recommendations:

57 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.

58
59 UCL (Land's method) is 14.7 UCL (Land's method) is 28.3 UCL (Land's method) is 301
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Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

CALCULATION SHEET
Washington Closure Hanford
Originator J. D. S Date 12/31/13 Calc. No. 0600X-CA-V0164 Rev. No. O

Project 100 26 Rem Job No. 14655 Checked N. K. Schifforn V) Date 12/31/13
Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 7 of 8

Ecology Software (MTCAStat) Results, 600-279 Waste Site
1 DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation DATA ID Vanadium 95% LICL Calculation

J1T469/ J1T469/ J1T4691
2 0,270 J1T481 107 J1T481 50.4 J1T481
3 0.322 J1T470 9.50 J1T470 50.6 JIT470
4 0.330 J1T471 Number of samples Uncensored values 10.6 J1T471 Number of samples Uncensored values 51.2 J1T471 Number of samples Uncensored values
5 0.327 J1T472 Uncensored 12 Mean 0.307 11.3 J1T472 Uncensored 12 Mean 9.99 48.1 J1T472 Uncensored 12 Mean 452
6 0.240 J1T473 Censored Lognormal mean 0.307 951 J1T473 Censored Lognormal mean 9.99 409 J1T473 Censored Lognormal mean 453
7 0.322 J1T474 Detection limit or PQL Sid devn. 0.0428 9.93 J1T474 Detection limit or POL Std. devn. 0.897 37.3 J1T474 Detection limit or POL Sid. devn. 4.81
8 0.267 J1T475 Method detection limit Median 0.320 9.75 J1 T475 Method detection limit Median 9.82 42.2 J1T475 Method detection limit Median 44.3
9 0.318 J1T476 TOTAL 12 Min 0.240 8.37 J1T476 TOTAL 12 Min, 8.37 39.7 J1T476 TOTAL 12 Min. 37.3

10 0.386 JIT477 Max. 0.386 9.88 J1T477 Max 11.5 44.4 JT477 Max 51.2
11 0.288 J1T478 11.5 J1T478 44.1 317478
12 0.261 J1T479 9.64 J1T479 43.5 J1T479
13 0.356 J1T480 9.16 J1T480 50.6 J1T480
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.959 r-squared is: 0.958 r-squared is: 0.957 r-squared is: 0.956 r-squared is: 0.935 r-squared is: 0.933
16 Recommendations: Recommendations: Recommendations
17 Use lognormal distribution. Use lognormal distribution Use lognormal distribution.
18
19 UCL (Land's method) is 0.332 UCL (Land's method) is 10.5 UCL (Land's method) is 48.0
20
21 DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCL Calculation DATA ID Fluoride 95% UCL Calculation

J1T469/ J1T469/ J1T469/
22 35.9 J1T481 1.34 J1T481 2.87 J1T481
23 37.5 J1T470 1.05 J1T470 0.799 J1T470
24 45.5 J1T471 Numberofsamples Uncensored values 0.847 JiT471 Numberof samples Uncensored values 0626 J1T471 Numberof samples Uncensored values
25 351 J1T472 Uncensored 12 Mean 37,1 1.39 J1T472 Uncensored 12 Mean 181 2.47 JIT472 Uncensored 12 Mean 1.12
26 32.4 J1T473 Censored Lognormal mean 37.1 0.854 JiT473 Censored Lognormal mean 1.80 0.621 J1T473 Censored Lognormal mean 1.11
27 29.7 i1T474 Detection limit or PQL Sid. devn. 5.03 4.32 J1T474 Detection limit or POL Std. devn. 1,21 0.860 J1T474 Detection limit or PQL Sid. devn. 0.769
28 35.1 J1T475 Method detection limit Median 36.2 4.03 J1T475 Method detection limit Median 1.37 1.07 J1T475 Method detection limit Median 0.830
29 38.6 J1476 TOTAL 12 Min. 29,7 0.947 J1T476 TOTAL 12 Min. 0.847 1.25 J1T476 TOTAL 12 Min. 0.478
30 36.5 J1T477 Max. 47.5 2.70 J1T477 Max, 4.32 0.674 J1T477 Max. 2.87
31 37.1 J1T478 1.46 JIT478 0.478 J1T478
32 33.9 J1T479 1.56 J1T479 1.14 .1T479
33 47.5 JIT480 1.20 J1T480 0.532 J 1T480
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distnbution?
35 r-squared is: 0.920 r-squared is: 0.889 r-squared is: 0.878 r-squared is: 0.754 r-squared is: 0.910 r-squared is: 0.755
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
38
39 UCL (Land's method) is 39.8 UCL (based on 2-statistic) is 2.38 UCL (Land's method) is 1 63
40
41 DATA ID Nitrogen in nitrate 95% UCL Calculation DATA ID Nitrogen In nitrate and nitrite 95% UCL Calculation DATA ID Sulfate 95% UCL Calculation

J1T469/ J1T469/ J1T469/
42 0.557 J1T481 0.154 JIT481 1455 J1T481
43 0.603 J1T470 0.340 J1T470 410 J1T470
44 0.780 J1T471 Number of samples Uncensored values 0.841 J1T471 Number of samples Uncensored values 44.2 JIT471 Number of samples Uncensored values
45 2.01 J1T472 Uncensored 12 Mean 1.42 2.10 J1T472 Uncensored 12 Mean 1.21 1780 J1T472 Uncensored 12 Mean 843
46 0.417 J1T473 Censored Lognormal mean 1.44 00865 JiT473 Censored Lognormal mean 1.54 408 J1T473 Censored Lognormal mean 1195
47 0.644 J1T474 Detection limit or PQL Std. devn. 1.08 0.0865 JIT474 Detection limit or POL Std. devn, 1.26 55.3 J1T474 Detection limit or POL Std. devn. 795
48 1.72 J1T475 Method detection limit Median 1.19 1.69 J1T475 Method detection limit Median 0.941 286 J1T475 Method detection limit Median 584
49 2.29 J1T476 TOTAL 12 Min. 0417 1.88 J1T476 TOTAL 12 Min. 0.0865 2450 J1T476 TOTAL 12 Min. 44.2
50 1.38 J1T477 Max. 4.27 1.15 J1T477 Max. 4.56 758 J1T477 Max. 2450
51 4.27 J1T478 4.56 J1T478 1590 JiT478
52 1.30 J1T479 1.04 J1T479 822 J1T479
53 1.08 J1T480 0.645 J1T480 63.1 31T480
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0,974 r-squared is: 0.807 r-squared is: 0.939 r-squared is: 0.806 r-squared is: 0.912 r-squared is: 0.899
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (Land's method) is 236 UCL (Land's method) is 6.00 UCL (Land's method) is 5926
60
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Attachment to Waste Site Reclassification Form 2013-134 
Rev. O

CALCULATION SHEET

Washington Closure Hanford
Originator J. D. Skoglie Date 12/24/13 Calc. No. 0600X-CAV0164 Rev. No. 0

Project 100-IU-2/6 Rernddiation Job No. 14655 Checked N. K. Schiffern Date 12124113

Subject 600-279 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 8 of 8

1 Duplicate Analysis 600.279 

Caalo

2 Sampling S A ample6- Sample Aluminum Arsenic Barium I Berlium Cadmium Calcium Chromium Cobaltopper

3 Area Number Date mg/kgI Q PQL [m/kg Q POL mn/ 0 PQL r I POL mg/kg Q L I PQL rn/k 0 PQL mqkq Q PQL m/k Q PL

4 EXC-1 J1T469 11/13/13 5480 I M 6.10 3.33 0.448 54.0 N 0.0896 0.549 0.0896 0.308 B 0.0896 3910 7.17 10.4 0,134 7.12 D 0.672 17.0 0.269

5 DUplicateof J1T481 11/13/13 5800 M 6.24 2.78 0.459 52.8 N 00918 0.541 0.0918 0.264 B 0.0918 4210 7.34 10.2 0.138 7.84 D 0.688 17.4 0.275

J1T469-
6 Analysis: 2 0.2 0.2 100 1 2
7 | TDL 5 10 2 0.2 0.2 100 1

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

9 Duplicate Both >5xTDL? Yes (calc RPD) No p acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop acceptable) Yes (cal RPD) Yes (al RPD) No-Stop (acceptable) Yes alc P)

10 Analysis RPD 5.7% 2.2% 7% 1.9%.3%
11 Difference >2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not appicable Not applicable No - acceptable

12
13 Duplicate Analysis .600-279
14 Sampling Sample Sample Iron Lead Magnesium Manganese Molybdenum Nickel Potassium Silicon Sodium

15 Area Number IDate mng/kg mqkgm/k Q PL mqlkg Q Q kg | I O mtq/kg Q P QL mg/kgQ PQ It L mOIkg Q | PQL, I I

16 EXC-1 J1T469 11/13/13 18100 7.17 4.70 D 1.48 4090 7.62 288 0.179 0.278 B 0.179 10.2 0.134 717 JN 5.74 972 JN 1.34 204 6.2

17 Duplicate of JiT481 11/13/13 18000 7.34 4.00 8D 1.51 4300 7.80 300 0.184 0.261 B 0.184 11.2 0.138 772 JN 5.87 405 JN 1.38 107 42

18 Analysis: 2 4 400 2
19 TDL 5 5 75 5 5

20 Both > POL? Yescontinue) Yes (continue) Yes (continue) Yes (co nintinue) Yes (continue) Yes (continue) Yes continue)(continue)

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

22 Analysis RPOV.%___________ . 4.%1.%__________

23 Difference >2 TDL? Not pplicabele Ne INot 5 e.. No - acceptable No - acceptable Not pliable

2425 Du licate Anal sis - 600-279

26 Sample Sample Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate Suffe
SamrplIng

27 Area Number Date m/k Q PQL m \ Q PL mI/k Q P PQL mqa P / I /kg PQL mg/kg Q PQL

28 EXC-1 J1T469 11/13/13 51.3 JDN 0448 37.9 JDN 1.79 1.37 B 0.687 2.93 0.338 0.555 JB 0.338 1670 D 27.3

29 Duplicateof J1T481 11/13/13 49.4 JDN 0.459 33.8 JDN 1.84 1.31 B 0.685 2.80 0.338 0.559 JB 0.338 1240 D 13.6

30 Analysis:
31 TDL 2.5 1 2 5 0.75

32 Both> PQL? Yes (continue) Yes (continue) continue) Yes (continue) Yes (continue) Yes continue

33 Duplicate Both >5xTDL? Yes (talc RPD) Yes (alcRPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD
33 p 9.6%/

34 Analysis RPD 3.8% 11.4% ______N-acetbeot_____

35 | Difference > 2 TDL? Not applicable Not applicable ] No- acceptable No - acceptable No - acceptable Ntaplcabl

36

Remaining Sites Verification Package for the 600-2 79, Vegetation Free Ar ea Between Bi
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Attachment to Waste Site Reclassification Forms 2013-134 Rev. 0

Attachment 1. 600-279 Wasto Site Ver fication Sample Results (Metals).

Sample HEIS Sample Aluminum Arlumy Arsenic Barium Beryllium

Location Number Date mkt Q TPOL mk IjQl PL ng/kg Q POL ,kg Q POL mIk Q IPQL
EXC-I JtT469 11/13113 5480 M 610 149 UD 1.48 3.3s 0448 54.0 N 0.0896 0.549 0.0896

Duplicateof 11451 11/13/33 5800 M 6.24 1.51 LID I.51 278 0.459 52.8 IN 009]8 0541 00918
J23469
EXc-2 11T470 11il3/13 6010 M 634 1.54 UD 1.54 367 0,466 646 JN 00932 0.612 00932

PXC-3 JIT471 11/13!13 7440 M 6.81 165 UD 1.65 15. 0 (L50' 89.5 N 0.100 0.699 0100

EXC 4 JlT472 11/13/13 5560 M 6.34 1.54 LID 1 54 4 0.466 51.2 JN 00933 0.540 0.0933

EXC.5 Jl T473 11/13/13 5240 M 6.17 .50 D 50 4.01 0.454 58.5 IN 0.090K 0.466 0.0908

Exc-6 I 31T474 iv1/n3 460 M 6.16 3.50 o .D 0.453 46.9 IN 0.0906 0.492 0.0906

EXC-7 J1T475 11/13/13 6870 M 1 05 1.71 JD 1.71 10.3 0.518 76.1 IN 0.104 0.657 0,104

EXC-8 11476 11/13/13 6060 M 6.83 1.66 ID 1.66 4.81 0.502 647 JN 0.100 0.488 0 0.100

EXC.9 JIT477 11/13/13 5530 M 6.84 1.66 ID 1.66 737 0.503 675 IN 0.101 0.551 0.101

EXC-10 JIT478 I/13/13 6490 M 693 3.68 ]UD 1.68 17,7 0.510 85.9 JN 0.102 0.613 0102

EXC-Il JlT479 11/13/13 5440 M! 6.41 1.55 LID 1.55 8.50 0.471 505 IN 0.0942 0.534 00942

EXC- I JT480 1t/13/13 7060 M 5.99 1T45 UD 1.45 10.7 0.441 727 | N 0.0882 0,589 0.0882

FSt ILT46I 10/23/23 5640 7.01 0.340 U 0340 396 0.515 423 1 0.103 0.445 B 0.103
EquiptseJt IT1482 Il/13113 96.1 M 6.36 0.308 U 0308 0467 U 0.467 1.55 JN 0.0935 0.0035 U 0.0935

Blank

Sample IEIS Sample Born Cadmium Calcium Chromium Cobalt

LocartIon Numanber Dale mPe/k 1y 0 POL ms/kg 0 Pol nilk| POL mykn It POL.

EXC-I JIT469 /13/3 0.896 6 0.30 0,0896 910 7.12 0.67
Duplicateof JIT481 11/13/13 0.9138 U 0.918 0.264 B 0.0918 4230 10,2 0.138 7.84 0 0.688

11T469
EXC-2 11T470 11/13/33 0.932 U 0.932 0.299 8 0.0932 280 11 1 0.140 6.96 0 0.99

1.XC-3 JIT471 1113/13 142 B 100 0.280' B 0.00 3510 8 1. 0.150 10 0
EXC-4 JiT472 11/13/13 0.933 U 0.933 0.235 B 0.0933 4200 1 746 13.1 0340 5 0 700

EXC-5 JIT473 11/13/13 0.908 U 0.908 0.252 B 0.0908 2790 93 9

EXC-6 J1T474 1/13/13 0.906 I 0.906 0.245 B 0.0906 4

EXC 7 1IT475 11/1313 I.4 U | 1.04 0.306 B 0.104 3410 R.29 103 0355 660 D 077

EXC-8 J1T476 11/13113 .00 U 1.00 0.259 B3 0.100 3370 8 14.1 1 5 . 0754
EXC-9 JIT477 11/133 101 U .01 0.244 0.101 151 74

EXC-10 JiT478 11/13/13 1.02 B 1.02 0.284 B3670 835 14.0 0153

FX1-Il J11479 11/13/13 0.942 U | 0.942 0.258 B 0.0942 3530 I 54 936 0,341 6 0707

EX- 12 J1480 11/33/13 0.882 U 0.882 0.25,_ B 0.0882 2280 705 12.1 0.32 6A96 D 0661

FS-1 JIT461 0/23/13 1.05 B 1.03 0.125 I B 0.103 1200 8' 11.9 0.155 4.16 1 5$

EquIpment 4 11 l 0.93 U 0.935 0.0935i U 0.0935 33.6 0 .240 U 0.240 0.140 U 0.340
13lank ____ - - _____

Note: Cray cells Indicate no appicable. Antcharm I Sheet N. I of 10

Aconyims and notes apply to all of he tablet n his antachinenl. ime.,. Date 1233/13

Sdupcae analysis o within control mts ate 23113
IT- est.iaed resul; rults luhan the RL but netean he MDL. 3 1 N| 77 10CA-V064 Rea No. 0

C l arget atalyic was deuteced tn ihe sample and the asaoctated blank, and the

sample concenrlration was s; 5 1times the blank concenation. PQL practical flunamin limit

D - toptmod from a dilution PEST .' pesticide
1. = 0x.2l.u Q D qualifier

IS focused sample Rrcjstdd

HOTS - Hanford Enviromenl tefonnatio Systm SVOA - sentiv il Iutatti li a

[ORB - hbcid T - spikeBo r du,ice sat s.n r e is o 6i ol Ian d 0.

3J. estimate U =undetected

M4 =,dupliale prcio not trt X = seoal dilution in the mAyltoal hatch inctwate that physical anti chec,mIl inteferences ame

N rmct~rery is outside control lteids. present-

Remtaining Sites Verification Package for the 600-279. Vegetation Free-a Betw een

White B.iff.s and 6OOF D-13



Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

Attachmet 1. 600-279 Waste Site VerIfication Sample Results (Metals),
Sample HEIS Sample Coppcr Iron Lead Magnsum Manganese
Location Number Date mk 0 1 PQL m ekg Q PQL /o mr/k Q POL mg/kg 0 POL
EXC-1 JlT469 11/13/13 17.0 0269 18(00 7.17 4.70 |D 148 4090 7.62 288 0.179

JlIT469 J T481 11/13/13 17.4 0.275 18000 7.34 4.00 D 151 4300 7.80 300 0.184

EXC-2 17470 11/13/13 12.2 0.280 19100 7.46 6.66 D 1.54 3710 7.92 299 0.186
EXC-3 JIT471 11/13/13 14.1 0.301 20900 8.02 24.0 D 1.65 4320 .52 341 0.200
EXC4 1T472 11/13/13 14.4 0.280 (7500 7.46 11 1 D .54 4380 7.93 283 0.187
EXC-5 JIT473 1113113 12.3 0.272 15500 7.26 5.56 D I.50 3700 7.71 228 0.182
EXC-6 J1T474 11/13/13 13.0 0.272 14700 7.25 10.9 D 1.50 3750 7.70 223 0.181
EXC-7 11475 11/13/13 13.7 0.311 9500 [ .29 8.59 D 1.71 4100 8.81 334 0.207
EXC-8 JlT476 11/13/13 16.5 0.301 19800 8.04 3.17 1 BD 1.66 3580 r 8.54 248 0.201
EXC-9 JIT477 11/13/13 11.0 0.302 17500 1 804 21.6 F D 1.66 3520 8.54 279 0.201
EXC-l0 J1T478 I/13/13 (3.5 0.306 20200 8.15 37.7 D .68 4100 8.66 308 0.204
EXC- l 11479 1/13113 12.9 0.283 (6700 7.54 20.0 D 1.55 3660 8.01 252 .]88
EXC-12 11T480 11/13 14.0 0.264 19900 7.05 24.2 D 1.45 3530 7.49 265 0.176

FS-1 11T461 10/23/13 14.4 0.309 18000 8.25 4.04 0.340 3770 8.76 172 M 0.206
Equmnt JT42 11/13/13 0.280 U 0.280 206 7.48 0.308 U 0.308 13.8 B 7.94 4.73 0J87Bora, I I__

Sample lEIS Sample Mercury Molybdenum Nickel Potassium Selenfum
Location Nuber Date mrkg Q IPQQLI /kIQ Ql .m/kg IQ I PQL mg POL me/kg PQL
EXC-1 JT469 11/13/13 0.00396 U 0.00396 0.278 B 0.170 10.2 I 0.134 717 IN 5.74 0.306 UD 0.306

Dulicateof JT481 11/13/13 0.00378 U 0.00378 0.261 B 0.184 11.2 0.138 772 IN 587 0.339 UD 0339

EXC-2 11470 11/13/13 0.00392 _11 0.00392 0.122 B_ 0.186 9.50 1 0.140 1470 IN 597 0.326 UD 0.326
EXC-3 JIT471 11/13/13 0.00405 U 0.00405 0.330 B U.200 10.6 0.150 1550 IN 6.41 0.315 UD 0315
EXC-4 JT472 11/13/13 0.00413 U 0.00413 0.327 B 0.187 11.3 0.140 827 IN 5.97 0.318 UD 0318
EXC-5 11T473 11/13/13 0.00415 U 0.00415 0.240 B 0.182 9.51 0.136 080 1N 5.81 0.300 UD 0.300
EXC-6 11T474 11/13/13 0.00403 U 0.00403 0.322 B 0.181 9.93 0.136 726 IN . 5.80 0.315 UD 0.315
EXC-7 IIT475 1/13/13 0.00420 1 0.00420 0.267 H 0.207 975 0.155 1600 IN 6.63 0,336 LUD 0.336
EXC-8 JIT476 11/13/13 0.00422 U 0.00422 0.318 B J.201 K.37 0.151 1090 iN 6.43 0.328 UD 0.328
EXC-9 JT477 11/13/13 0.00375 U 0.00375 0.386 B 0.201 9.88 0.151 1450 IN I 6.43 0.330 UD 0.330
EXC-10 JT478 11/133 000451 D 0.00378 0.288 B 0.201 115 0.IS3 1610 IN 6.52 0.327 UD 0.327
EXC. I I IT479 11/13.13 0.00364 L 0.00364 0.261 B | 0.198 9.64 I 0.141 954 IN 6.03 0.341 tiD 0.341
EXC-12 JIT480 11/1/13 0.00387 U 0.00387 0.356 B 0.176 9.16 | 0.132 1540 IN 5.64 0.298 UI) 0.298

FS-1 J1T461 10/23!13 0.00571 B 0.0409 0.353 I 0.206 6.64 0.155 923 J 6.60 0.340 UD 0.340

Equpment I T482 I1/13/13 0.00372 U 0.00372 0.187 U 0.387 0.147 UJBC 0.147 35.3 IN 5.98 0.291 UD 0.291

Attachment I Sheet No. 2 of 10
Originator J. D. Skoglie Dote 12/31(13
Checked N. K. Schiffern Date 12/31/13

Colt. No. 0600X-CA-V0164 Rev. No. 0
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Attachment to Waste Site Reclassification Forms 2013-134 Rev. 0

Atlalinhent 1. 600-279 Waste Site Verinc1ation Sample Results (Orgles).

EXC-1 -I .IT469 Duplicate ofJ 1T469 - EXC4 - JIT470 EXC-3 - 11T471 EXC-4- JIT472
COOSTITUEN1 CLASS -__JIT4___1

11/13/13 11113/13 11/131/ 11/13/0 1/13113
iWkg q Pl k PQL ug~kg Q P PQL urtkgI Q PQL u/k Q POL

I,24-Tinchlorobesnocnc SVOA 103 U 103 103 t'j 103 104 U 104 105 U 005 105 U L 105
1, 2-Dichlorabenzcnc SVOA 103 U 103 103 U | 103 104 IU 104 105 U 105 105 . U 1 05
1.3-Dichlorobnzene SVOA (03 U 03 103 U 103 104 U 104 105 U 105 105 U 105
I,4-Dichlorabcnzene SVOA 103 U 103 103 U 103 104 U 104 105 U 105 005 U 105

2.4,5-Trchlorophenal SVOA 103 U 103 03 U 103 104 U 104 105 U 105 105 U 105
2.4,6-Trichloropheot SVOA 103 U 103 103 L 103 04 U 104 105 U 105 105 U 105
2.4-Dichlurophenal SVOA 103 U 103 103 U 103 04 I I4 105 U 105 105 U 105
2.4-DimethIphenol SVOA 103 U 103 03 U 103 104 U 104 105 U 105 105 U 10S
2,4-Dinitrophenol SVOA 103 U 103 103 I 103 104 L 104 105 UJ 105 105 UJ 105
2,4-Dinirtoleuee SVOA 103 U 103 103 U 103 104 U 104 105 U 105 105 11 105
2,6-Dininotolunec SVOA 103 UJ 103 103 | 1 103 104 U 104 105 U 105 105 U 105

2-Chlnrocnpuh.lenc SVOA 0.3 U 03 103 U 10.3 10.4 U 10.4 10.5 U 10.5 105 U | 10.5
2-Chlomplienol SVOA 103 U 103 103 U 003 [04 U 04 05 U 105 105 U | 10

2-Mcthylnphldtenc SVGA 103 u .3 3 1.4 U 04 10.5 U 10 U ).5
2-Methylpbenal (cresol, 0-) 03 U 103 104 1) 104 's 0l 105 u 15

2-NioainVA 3 U 113 113 U 115 116 U 116 11eU
2-Nitophenol SVA 103 U 10 104 U 04 105 U 105 l05 1 u 105

3.3U-iehIorobc.,,dmnc, TVGA 103 U lo 3 1103 U) 103 W0 U -IN4 00 U HI5 1.5 U 105
3+4 Metypheno p SVA 003 U 103 103 U 10. 104 U 0 U l 105

3-NitronilineSVA 03 U 103 03 103 104 U 05 U 105 05 5
4,6-Diniro-2-mctlylphcno SVGA 103 U 103 103 U 103 104 104 105 U 105 105 U 05
4-hlrorophenylphnyl ether SVGA 103 U 103 '03 U04 04 10S U 105 l 1054SVA '03 U 103 103 . 03 '04 U 104 l0. U 05 105 U O.

4-NI~ohenolSVGA 103 U 103 '03 U 103 104 U '04 l05 U 105 105 U 105

4~al1ephylphtne SVOA '033 U 13 13 1 113 1. U 11 106 U 016 105 U4 00
SVOA 103 U 103 103 I 103 104 IJ 104 105 U 105 105 ) 105
SVGA 03 U (43 103 U. 103 10.4 U 104 (US U 105 105 J 105FSVOA 103 U 03 103 U 103 104 U 104 105 U 10S 105 U 105

OeNioma.,yronel SVOA 103 U L03 103 U 03 10.4 U 104 105 U 105 105 U 105
lSVA 103 U 103 103 U 103 104 U 104 105 UJ 105 105 U 005

Nclgh~ip SVOA '03 _U 03 103 1 03 104 U 104 105 U 105 105 U 105
flczok~luoanlineSVGA Ji37 U 0037 103 U 3 1039 U04 10.4 105 LiU 10 14.51012c lnnhyayle -SVOA 13 U' 103 103 0 03 104 U 104 10S UJ 1 105 105 U) 105

SVOA 103 U I 103 T 103 104 U 104 505 U 1S05 U N05
SVOA 103 . 103 103 U 103 104 U 104 005 U O 0 5 U 105

SVOA 1103 U 103 10 U 103 104 1J ]04 1O5 U |105 10.5 u 105SVOA 103 U 103_ 003 L 0.3 104 _ _10.4 l _U 0 105 L 105

Carbaxole SVOA 10. .(J 103 103 U 10.3 10.4 UJ 004 '05 U 1 05 '0.5S U '0.5

Anthracene SVOA 10.3 U. 10.3 103 U 103 10.4 U 10.4 10.5 U 10.5 '0.5 U '0.5
13envonajanthraccnc SVOA 103 U 03 10.3 U 10.3 104 U 0.4 10.5 U 10.5 10.5 U 0.5

DBenofra~rn SVoA 113 u -1 -03 -03 U 103 104 U 04 105 U (05 (05 U 105
Reio(b)uaahec SVGA 10.3 . 0.3 0.3 L 103 104 U 104 10.5 U '05 10.5 U 105

Bimezol bhipnrlae SVOA 103 Ul 103 (03 U10.3 104 U I004 105 LI 105 105 U 105

Benzokuorahenc' SVOA 103 U 103 10.3 U '03 104 U. 10 10.5 UJ '0.5 l0.5 U 10.5
Bi-(2-chylrehylarhleta SVGA 003 UJ IJ3 103 UJ 103 104 IUJ 004 105 UJ lO (0 05 Ul 10S

B is hroymene SVOA 103 U 103 103 U 103 104 U 104 10 U 105 '05 U 05
Bs(2-clorochyl) th SVOA 103 U 103 103 U 103 '104 U 04 05 U 105 J05 U 105

Bis(2-ethlbexyl) plithala e SVOA 103 U 103 103 U 103 04 U 104 05 1.5 0 10.5
Blexhnzviphthbale SVOA 103 U 103 103 103 1 04 U 104 U 0505 U 105

Carbaoe SVOA 103 U D103 103 10.3 04 1 1 5 U 105 U 10.5
lCht s en 5VOA 103 U 103. 103 U 103 10.4 U 10.4 lw5 u .310.5 10T5 U 105

nzaahlanthane SVOA 10.3 U 0.3 103 U 103 104 U 104 10.5 U 0.5 05 U 0.5
Dienof,, ran SVOA 103 u 03 103 U 103 104 U 104 105 U 105 105 U 105

Dicthyrhthalat SVOA 103 U 103 103 LI 103 004 U 104 10$ U 005 105 u 105
Dinethyl phtalue SVOA 103 L (03 003 10.3 104 U 104 105 105 5 LI 105
Dio--buryphtalt SVOA 103 U 103 103 U 003 04 305 U 105 1105 U 105
Di-ncry lae SVOA 103 U 003 103 U 103 104 U 104 105 U 105 105 U 105

Dipenchylarni SVOA 103 U 103 103 U (03 104 U 104 105 U 105 05 U 105
FunteeSVOA 103 U O 03 103 U 10.3 104 U 10.4 15.4 3 0. 105 u 10.

hlrnc SVOA 10.3 U 10.3 10.3 U 10.3 10.4 U 10.4 (0.5 U 10.5 105 tJ 10.5
I e no n SVOA 103 U 1 M3 103 U 103 104 U 104 105 105

Heahoauein VA 103 U 103 103 U 103 104 1) lm4 1o0 105 OS 1005 105tixahlscyloeteiecSVOA 103 CJ 13 13 LJ 33 14 U 0 0 JIS 15 U 0FlxclrcsoeSVO 103 U 13 103 U) 103 104 Ul | 0 105 Ull 10305 tok j Uj

Ispchorotne SVOA 103 _U 103 103 V ]03 104 U |104 105 U 105 105 U 105

Nphthene SVGA 30.3 U 10.3 10.3 U 10.3 10.4 U 10.4 10.5 U 10.5 00.5 U 1 0.5

,irbenzniG SVOA 1 U1 10r3 103 U 103 104 1. 104 1S U 10D5 OS U I1
N-Ntrsedia-dprpyamncSVOA 103 U 10 0 03 IN10 U 104 i05 U V0 0 0

SVOA 103 U 10 3 103 U 103 104 U I 1 005 U 10 5Phenar dilitane~m VOA 103 U 0 10.3 U 10,3 10.4 1 10.4N 10.5 U 10.5 10.5 I10,5
Penahloronol SVOA 103 U N 113 13 U) U0 10 1)0 1 105 (1 I05 IS .1 105

Pyee-SV A 1. 1 1. 03 u U 10o 10.4 r 10.4 14.6 u 10.5 10.5 U 10 5

Cale.No. 0600X-CA-V 164 1Rc No.
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Attachment 1. 600-279 Waste Site Verification sample Res ]1ts (Organics).

|EXC-5 - JT473 E XC-6 JIT1474 EXC-7 .J IT475 EXC- -JTIT476 EXC-9-JlT477

CONSI IItLENT CsS H131 11/31,31 11/3 1131

I,3-Dichlorobenzcnc9VA N 0 0K 17UU I
1,4-DichlorabeunVA1ne14 u 6 17U 1710 0

2, DdlotplsaCLVA -- 1/13/13 1 /3 /1 3 1 1/1 1: 7 W 1 1 0 6 16 /U13 06

2,4DiicihypheolSVOA IN li 104 103 LI 103 107, U 107 106 U 106 106 1U 1016

2,4-uni~haallSVOA 104 U I04 103 11 103 107 U1 107 10D6 UJ M0 106 UJ 106

2.DmtototcaSVOA 104 U N 104 T13 U 10 107 1) 107 16 U 100 6 6 U 106
SVO 14 14 03 (1 13 1 _07 10 U 106 10 U 106

S'VO -0 0 0 I0 107 U 107 10 S L 106 10 U 16
2,4-Dichlrophnuc) SVOA 14 U 104 103 U 103 107 U 10 0 U 16 16 . 0
2-D hyl phnal, SVOA 104 U 1014 103 U 10 1ot 07 U 10 7 106 U 1106 106 UI 106

24-Diniophanol SVOA 14 tJ 104 103 UJ 103 107 UJ 107 106 10 106 106 1U 106
24DnrolecSVOA 104 U 104 103 U i03 107 1) o07 06 v 106 106 U 106

,- Dinitrheal ot ol 0-) SVOA 104 U 104 113 U1 603 107 U L 17 07 106 u l06 106 U 106

-C lroaphbauten SVOA 114 u 145 1013 10.3 10.7 1u 10.7 1016 U_ 10.6 1016 U 116
2-Chlorophnot SVO.A IN4 U 104 103 U 13 107 U 107 106 Ia U 06 bU U 106

',TM iathy bph thaen SVGA I0.4 U 10.4 10.3 U I 1J3 13 107 106 U | 10.6 10.6 1) 106
324Methylphenol (crcsol,o-)+ SVOA 104 U 104 103 U 1103 107 U 107 1 06 ! fU m 106 10 IM10

2-Nitm nilin SVO 115 U 115 114 U 1417 1 17 16 , 016 6 u1 116
2-Nkrupenot SVOA I104 U 104 10 U 13 107 U W0 Io U 1 0 0

3,3'-Dchlumbnzidin SV A 14 0 103 U 10 1(? _ 10 10 U_ 10o- [ U 10

4,6 Ditntr-2-me...hylpheno1 SVOA 104 U 104 10 I 103 107 U 107 16 .U 106 U._, 106
4-rm hnl heere SVOA 104 U 104 103 103 107 U 107 106 U 106 106 U 106

4-hoo3mt lp na SVOA 119 UF 139 118 LU1 138 142 U _142 141 tU 1 141 _141 U I4
4-Chloronline SVOA INR UJ 104 _103 UJ 103 107 b J 107 106 UCA 106 06 o.) S

4Cloohnlhi lerSVOA 154 U7J 104 1034 U 103 107 11 U 0 _ 1P0 96 V 106 16 ( 8

4-Nitronneline SVOA 194 U 104 13 U 103 107 1U 107 06 , 1 06 16 U 0

4-Nitrplienal SVOA 104 U 104 1 U 10 107 U 107 11)6 U 106 106 U 106

Acenspt~hele SVOA 10.4 u 1J 0I,4 10.3 1) I10.3 10. U 10.7 M 06 LI 1 10,6 u 10lob
Aceaphthylene SVOA 10.4 U 10.4 103 U 03 10.7 U 107 |10.6 U 10,6 10.h U 10.6

A b ceeS O 1.4 U 10.4 10 11 03 10,7 U 10.7 i1lo6 1U 10. 10.6 U (06

Beno(.antracc SVOA 10.4 U 10.4 10.3 U 1 03 10.7 u 107 lob61C 106 -257, . 10.6
Benzo(S)pyrene SVOA 10.4 U 10 103 U 10.3 10.7 U 10,7 10,6 U 10.6 28 1 J M0.

13nzoabMflornnthene SVOA 10,4 U , O 10 t 10.3 Ui 10.3 10.7 U 107 _10.6 U 10.6 33.4 1 10b6
Belia~gilplykle VOA 10. 0.4 10. 1) 10. 107 U 10. 106 U o 10. 10 6 0

Beno~)RarnthneSVA 0. U 1w. i0.3 AO11. 0. 06U1 6 155J10.6
Bcb(hlor-1mehytIc the SVOA 04 UJ 14 T0 UJ 103 10 7 uJ ,0 0 J 16 16 C 0

Ba(-Ch lmethoylmcran e SVOA 1n4 U 104 __ 10e Ub0_ _0 0 86 _ 0 o J
Bs2cooblmbrSO M U 04 10 3 U | 103 107 U: 1 10 B6 1. 106 106 U 106

i2-ethylh scyle,) hl r SVOA 1INU10 103 UJ 1 03 107 10 106 1 106 106 t.U 106
Buybn litaaeSVOA 10 . 104 103 u 103 107 U ]: 07 106 U 106 106 T o 106

CarazleSV A 14 I 1.4 10.3 1 10.3 10. 0.7 10.6 U- _106 10.6 1U 10W
Chrys e lk SVGA 10 i 104 103 U 10. 10.7 Ut; 7 1.6 0 16 278 J .

Dinz2-~h tscxIn hthare SVOA 1014 U | 10. 10.3 U) 103 10.7 U 10.7 lo1I 0 . 6 U 10.6
~ibeGnzfurs SVOA 10U4 U |104 103 UT 103 107 U 107 106 U 1106 106 U 106
Dietylp..h. at SVOA ID4 U |10 4 103 U1 Mo3 107 U1 07 1067 U 106 106a 1 06O

Dieby h alate SV'OA 104 U 104 103 U 103 107 U |107 106 U F106 10 J 106b

Di-a-butylpnhhalaes SVOA II04 U |104 103 U 103 10,7 L I 107 106 U 11016 106 U I(106

Dn-octvp.ao ate SVOA IN4 U 104N 103 U 103 107 U 107 106 1U 106 106 U 106
Diheylmie VO 14 1 4 10 L 13 07 UL 7 j 106 106 106_ U 106

Filor ifa 'the SVOA 10.4 U 10.4 10.3 1) 10.3 10.7 U .' 107 106 |106o.9 1.
Flooene VOA 10.4 U 1.4 1.3 10. 107 U 0.7 10.5 U 10.6 106 U 1.

Diexckyl woroe ne SVOA 104 U 104 103 U 103 107 t] . 107 106 U 10 10 . 16

HxclrbtdeeSVOA 104 U IN04 3 103 107 U 17 106 U 106 106 U 106
Ieahracy. aentan e SVoA 104 us I 1o 3 Uo v 0io 107 10. lo106a o os 0 0

HeahootaeSVOA 104 U 104 103 U 103 M0 U 107 106 U '106 106 U 106
ineno(1,3<dfpreneA I N 0 7 10 0 I

Naphd.thcSGAueT6;0
NitrW..3ObenacnV A 10e 0 13 I 07 O ot 0 uN.,nl~l ~SVOA 104 u 10 4 10.3 1) 10 3 10.7 U 107 10.6 U I 10 10.6 1 U 10.6

M.1,itacaSVOA 104 U 104 103 G 1031 107 u ic17 106 u 106 106

NSVOA N0 1 104 03 U 03 107 U 107 16U106 106 U 06
Pe~aaSVOA,104 U 10SVG01IN 103 107 U 107 106 U 10fi 106 o

SVOnnha bA 10.4 U I04 103D 03 1 U 10.7 10.6 U I1 10.6 10.6 U1. 10 6_
ph.lSVOA 104 u 104 103 u' 10 107 U 1 07 106 11 _0 10 U 16

Pyrena .SVOA 10.4 UI 10.4 11 10.3 10l 7 IJ 1. 06 U 1. 3 1 1.

An aient 1 Shee No 9 of 10

0Or.g...ator J, D SalcDate !L 31.13
Checked N.K Schiffemn Date 11/13
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Attachment to Waste Site Reclassification Form 2013-134 Rev. 0

Attachment I. 600-279 Waste Site Verification Sample Results (Organics).
KXC-10- 3 1T478 EXC-11-JlT479 EXC-12-JIIT48(I FS-1 - 111461

CONSITUENT CLASS 11/13/13 11/13/13 11/13/13 10/23/13
ng/kg Q PQL ug kI Q PQL u/kg Q P ugkg Q PQL

1,2.4Trichlorobenzene SVOA 106 U 106 106 U 106 105 U 105 103 U 103
1,2-Dichlorobenzcnc SVOA 106 U 106 106 U 106 105 U 105 103 U 103
1,3-Dichlorobanzene SVOA 106 U 106 106 U 06 105 U 15 103 U 103
1,

4
-Dichlotobenzene SVGA 106 U 106 106 U 106 105 U 1O 103 U 103

4,5-Trichlorophcenol SVOA 106 . 106 106 U 106 05 U 105 103 U 103
2.4,6-Trichluropheoul SVOA 106 U 106 106 U 106 1o U o5 103 U 103

2.4-D[chlorophenol SVOA 106 U 106 106 U 106 105 U 105 103 U 103
2,4-Dimethylphenol SVOA 106 U 1106 06 U 16 105 U 105 103 U 103
2.4-Diniruophenol SVOA 106 U] 106 106 UJ 106 [05 U3 [05 103 J 103
2,4-Dinitratoluet SVGA 106 U 106 106 U 106 o5 U ]05 103 U 103
2,

6-Dinitrotoluene SVOA 106 U 106 106 U 106 105 U 105 103 U 103
2-Chlloranaphshalene SVGA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3

2-Chilorophenal SVOA 106 U 106 106 U 106 105 U 105 103 U 103
2-Methybnaphlhalene SVGA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3

2.MethayIlenol (crrsol, o-1 SVOA 106 U 106 106 U 106 105 U 105 103 U 103
2-Nitroaniline SVGA 117 U 117 116 U1J1I6 115 U 115 113 U 113

2-Nitrophenol SVGA 106 U 106 106 U 106 l05 U 105 103 U 103
3,3'-Dichil orbenzidinic SVOA 106 U l06 106 U 106 105 U [05 103 UI 103

34Methylphersol (crosol,m'np) SVOA 106 U 106 106 U 106 l05 U [05 103 U.J 103
3-Nitroanline SVOA 106 U 106 106 U 106 105 U [05 103 U 103

4.6-Dinitro-2-mehylphenol SVOA 106 U 106 106 U 106 105 U [05 103 U 103
4-Bromophenylphenyl ether SVOA 106 U 106 106 U 106 105 U 105 103 U 103

4-Chloro-3-methylphenal SVGA 141 U 141 141 U 141 140 U 140 137 U 137
4-Chloroaniline SVGA [06 U) [06 106 UJ 106 105 U) [05 103 U 103

4-Chlorophenylphonylher SVOA 106 U 106 106 U 106 105 U 105 103 U 103
4-Nittoaniline SVOA 106 U 106 106 U 106 105 U 105 103 1J 103
4-Nitrophenaol SVOA 106 U 106 106 U 106 105 U 105 103 U 103
Accnaphthelnc SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3

Acenaphilhylene SVOA [06 U [0.6 [06 U 10.6 10.5 U 10.5 [0.3 U 10.3
Anthraceno SVOA 106 U 106 10.6 U [0.6 10.5 U 10.5 10.3 U [0.3

Benzailalantrhracene SVGA 33.6 1 10.6 10.6 ,U [0.6 [0.5 U 10.5 10.3 U 10.3
Bento(alpyrcnc SVOA 39.6 10.6 10.6 U [0.6 10.5 U 10.5 10.3 U 103

Benzo(b)fluornnthene SVGA 40.6 [0.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3
Benzo(ghi)perviene SVGA [0.6 U 10.6 10.6 U [0.6 10.5 U 10.5 10.3 U 10.3
enzalk)fluotathene SVGA [3 . J 10.6 _0.6JU [0.6 10.5 U 10.5 10.3 U 1.3

Bis(2-chlorodImethylethyl)cther SVOA 106 U) 106 106 UJ 106 105 UJ 105 103 U 103
Bis(2-Chlorocthoxy)methane SVOA 106 U [06 U06 06 [05 U 105 [03 U [03

Bis(2-chlorocthyl)ether SVGA 106 UJ [06 106 1U [06 [05 U 10 103 [03
Bis(2-thylhcxyl pinehate SVOA 106 U 106 106 U 106 105 U 105 103 U 103

Butybenzy[phth~aae SVOA 106 U 206 106 U [06 [05 U 105 103 U 103
Carbiazole SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U [0.5 10.3 U 103
C ohtyen SVGA 34.6 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 103

Dibcz ma.h]ynhracene SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3
Dihntofurtan SVOA 106 U 106 106 U 106 105 U 105 103 U 103

Diethylphthalae SVOA 106 U [06 106 U 106 105 U 105 I03 U 103
DimNetyl phhalate SVOA 106 U 106 106 U 106 105 U ]05 103 U 103
Di-n-butylphthalato SVOA 106 U 106 106 U 106 105 U 105 103 U 103
Di-A-octylphthalate SVOA 106 U 106 106 U 106 105 U 105 103 U 103

Diphenylamine SVOA 106 U 106 106 U [06 105 U 105 103 U 103
FluAnIthene SVOA 43.8 10.6 10,6 U 10.6 10.5 U 10.5 10.3 U 103

Fluorcnc SVGA 10.6 U 10.6 [0.6 U 10.6 10.5 U 10.5 10.3 U 103
Hlexachlorabenzene SVGA [06 U 106 [06 U [06 [05 U [05 1 03 U1 103

Hexachlorabuladncn SVOA [06 U 106 106 U 106 [05 U 105 103 U [03
H e.xachlorocyclopnbadienc SVOA 306 U1 06 [06 U) [06 105 U] 105 103 U [03

Hexachloroethane SVOA 106 U [06 106 U 106 105 U 105 103 U 103
Indcnol.2.3.cd)pyrcne SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 103

[sopluroane SVOA 106 U 106 106 U 106 105 U [05 [03 U 103
Naphlbalenc SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.3 U 10.3
Nitrobcnzene SVOA 106 U 106 106 U 106 105 U 105 103 U 103

N-Nitraso-din-dipropylamaine SVOA 106 U 106 106 U 106 105 U 105 103 U 103
Pentachlorophenol SVOA 106 U 106 106 U 106 105 U 105 103 U 103

Phonanthrene SVOA 10.6 U 10.6 10.6 U 10.6 10.5 U 10.5 10.31 U 10.3
Phenol SVOA 106 U 106 106 U 106 105 U 105 103 U 103
P'yrene SVOA 44.5 10.6 10.6 U 10.6 10.5 J 10.5 103 U 10.3

A[tcchment 1 0 heet No. 1 0 of 10

Originator 3. . Skoglic Date [1131/13
Checked N I. Sc0Hifn D Ute 12031/13
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ACr.b, 5.0

CALCULATION COVER SHEET

Project Title: 100-IU-2/6 Field Remediation Job No. 14655

Area: 600 Area

Discipline: Environmental Calculation No: 0600X-CA-V0165

Subject: 600-279 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2003

The anched culhlions have been nerated to documni complionce ith 1s.ablished cleanup levels. Ihese calculations
should he used in cO unj tion with other relevant documents in toh adminisrative record

Connitted Calculation M Preliminary O Superseded O Voided EI

Rev . SetNulbers Originator. Checker ReViwe I Approval Date

0 Cover = I
Summary = 3 D- S ogle N K. Sciffern I B. D. F. Ohenauer
Total - 4 c oskiY

SUMMARY OF REVISION

WCI-DE- 01 (05.t/2007)

DE01-437.03
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Washington Closure Hanfo , Inc. CALCULATION SHEET
Oniiater: J.D.Skoglie Date: 12/312013 Calc. No.: 0600X-CA-V0165 Rev. 0

Proiect. 00-I.'-2 Field tediaiion lob No. 14655 Cl ecked: N. K. Schiffern Date: 12/31 2013
Subject: 600-279 Waste Site Direct Contact I lazard Quotient and Carcinogenic Risk Calculations Sheet No. I of 3

I PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (I IQ) and excess
4 carcinogenic risk for the 600-279 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009b), 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<] x 10' for individual carcinogens
11 4) A cumulative excess cancer risk of <l x 10 for carcinogens.
12
13
14 GIVEN/REFERENCES:
15
16 1) DOE-RI., 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
17 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
18

I 9 2) DOE-RL. 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
20 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
21 Richland, Washington.

23 3) WAC 173-340. "Model Toxics Control Act Cleanup," Washington Administrative Code, 1996.
24
25 4) WCH, 2014, Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
26 White Bluffi and 100F. Attachment to Waste Site Reclassification Form 2013-134, Washington
27 Closure Hanford, Inc., 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-RI. 2009b).
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 <l x 106 (DOE-RL 2009b).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of < x 10.
43
44

45
46

47

Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between
White Bluffs and JOOF B-24
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Washington Closure Hanfogd, Inc. CALCULATION SHEET
Orinator: J. D. Skoglie Date: 1231/2013 Catc. No.: 600X-CA-V0165 Rev.: 0

Project: 100-IU-2 Field Remediation Job No. 14655 Checked: N. K. Schiffe Date: 12(31/2013
Subject: 600-279 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No, 2 of 3

2 METHODOLOGY:

4 The 600-279 waste site underwent statistical verification sampling at one decision unit (excavation) and
5 one focused sample. A duplicate sample was also taken. The direct contact hazard quotient and
6 carcinogenic risk calculations for the 600-279 waste site were conservatively calculated for the entire
7 waste site using the greater of the statistical and focused verification soil sample results (WCH 2014).
8 Of the contaminants of potential concern (COPCs) for this site, boron, molybdenum, and the detected
9 semivolatile organic compounds (SVOCs) require HQ and risk calculations because these analytes were

to detected and a Washington State or Hanford Site background value is not available. Fluoride is included
I1 because it was detected above a Washington State or Hanford Site background value. Additionally,
12 arsenic was detected above background; however, the arsenic standard is not toxicity based. Lead was
13 detected above background; however, lead does not have a reference dose for calculation of a hazard
14 quotient because toxic effects of lead are correlated with blood-lead levels rather than exposure levels or
15 daily intake. All other site nonradionuclide COPCs were not detected or were quantified below
16 background levels. An example of the HQ and risk calculations is presented below:
17
is I) For example, the maximum value for boron is 1.42 mg/kg. divided by the noncarcinogenic RAG
19 value of 7,200 mg/kg (calculated in accordance with the noncarcimogenic toxics effects formula in
20 WAC 173-340-740[3]), is 2.0 x 104. Comparing this value, and all other individual values, to the
21 requirement of <1.0, this criterion is met.
22
23 2) After the I IQ calculation is completed for the appropriate analytes, the cumulative HQ can be
24 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
25 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
26 2.6 x 10. Comparing this value to the requirement of <1.0, this criterion is met.
27
28 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
29 RAG value, then multiplied by 1.0 x 10- . For example, the maximum value for benzo(a)pyrene is
30 0.0396 mg/kg, divided by 0.137 mg/kg, and multiplied as indicated, is 2.9 x 10-. Comparing this
31 value, and all other individual values, to the requirement of <1 x 10', this criterion is met.
32
33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
34 risk 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 3.6 x 10 '. Comparing this value to the requirement of <Ix 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 10: None
45 4) List the cumulative excess cancer risk for carcinogens >1 x 10': None
46
47 Table I shows the results of the hazard quotient and excess cancer risk calculations.
48
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Washington Closure Hanfo, Inc. CALCULATION SHEET
Ornaor: ., D. Skoglie Date: 12/31/2013 Cole. No.: 0600X-CA-V0165 Rev.: 0

Project: 100-10-2 Field R mediation JobNo: 14655 Checked N. K. Schiffern Dote: i2/312013
Subject: 600-279 Waste Site 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 for the
3 600-279 Waste Site.

Statistical or Noncarcinogen Carcinogen5 Contaminants of Potential Maximum RAG Hazard A Carcinogen
RGRAGhringt

6 Concern Value j Quotient Risk
7 ________________ (g/g) (mg/kg) (mg/kg)7 (mg/kg)lg)(-kg

8 MetlIs I. I , -.

9 Arsenic' 13.9 20 -- 0.667
10 Boron 1?42 7,200 2.E-04 --

11 Lead J 28.3 353 -- -- --

12 Molybdenum 0,353 400 8.SE-04 -- --

13 seiwM ladtfil&_______
14 Benzo(a)anthracene 0.0336 -- -- 1.37 2.5E-08

15 Benzo(a)pyrene 0.0396 -- -- 0.137 2.9E-07

16 Benzo(b)fluoranthene 0.0406 - .- 1,37 3.0E-08

17 Benzo(k)fluoranthene 0.0155 - -- 1.37 1.1E-08
Chrysene 0.0346 -- -- 13.7 2.5E-09

Is Fluoranthene 0.0438 3,200 1.4E-05 -- --
I I Pyrene 0.0445 2,400 19E-05 -- --

20 Anions:
21 Fluortde 6.95 4,800 4IAE-03
22 Ti&s
23 Cumulative Hazard Quotient: 2.6E-03
24 Cumulative Excess Cancer Risk: 3.6E-07

25 From WCH (2014).

26 Value obtained from the RDR/RAWP (DOE-RL 2009b) or Washington Adinisrotive Code (WAC) 173-340-740(3), Method
B. 1996, unless otherwise noted.

27 The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section
28 2.1.2.1 of the RDR/RAWP (DOE-RL 2009b). he arsenic standard is not toxicity based, therefore, the hazard quotient will not be
29 calculated.

30 d - Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinctic Model
31 for Lead in Children. EPA/540/R 93/081, Publication No 9285.7, U.S. Environmental Protection Agency, Washington, D.C.
32

33 - not applicable

34 RAG = reiiedial action goal

35
36
37

38 CONCLUSION:
39
40 The calculations in Table I demonstrate that the 600-279 waste site meets the requirements for the direct
41 contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
42 RDR/RAWP (DOE-RL 2009b) and SAP (DOE-RL 2009a). The direct contact hazard quotients and
43 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

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 2013b). This DQA was performed in accordance with
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and
Analysis Plan (100 Area SAP) (DOE-RL 2009).

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

Verification sample data collected at the 600-279 waste site were provided by the laboratories in
two sample delivery groups (SDGs): SDG XP0023 and XP0027. SDG XP0027 was submitted
for third-party validation. Major deficiencies were identified in the analytical data set. Minor
deficiencies are discussed for the 600-279 data set, as follows below. If no comments are made
about a specific analysis, it should be assumed that no deficiencies affecting the quality of the
data were found.

MAJOR DEFICIENCIES

In the ion chromatograph anions analysis, the holding times for nitrate, nitrite, and
orthophosphate in method 300.0 were exceeded by more than twice the limit. All undetected
nitrate, nitrite, and orthophosphate results in these SDG XP0027 were qualified as rejected with
"R" flags by third-party validation. Similarly, the project has rejected all undetected nitrate,
nitrite, and orthophosphate results in SDG XP0023. These results were anticipated by the
project. To obtain usable nitrate and nitrite, data method 353.2 was also run, which has longer
allowable holding times. The method 353.2 data effectively replace the rejected method
300.0 nitrate and nitrite data. Orthophosphate is not a regulated compound. Therefore, the
resulting data set is sufficient for decision-making purposes.
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MINOR DEFICIENCIES

SDG XP0023

This SDG comprises one focused soil grab samples (JlT461) collected from the 600-279
excavation on October 23, 2013. This sample was analyzed for inductively coupled plasma
(ICP) metals, mercury, anions, semivolatile organic compounds (SVOCs), herbicides, pesticides,
and pH. No major deficiencies were noted. Minor deficiencies are as follows.

In the SVOC analysis, matrix spike (MS) recoveries for 2-methyl-4,6-dinitrophenol (117%) and
2,4-dinitrophenol (115%) are above the laboratory acceptance criteria, but are within the projects
acceptance criteria. The matrix spike duplicate (MSD) for 2-methyl-4,6-dinitrophenol (111%)
was similarly elevated. The laboratory control samples (LCS) results were not affected. The
laboratory concluded these results may be due to matrix interference. Results for
2-methyl-4,6-dinitrophenol and 2,4-dinitrophenol may be considered estimated. Estimated data
are usable for decision-making purposes.

In the herbicide analysis, the continuing calibration verification standard for
methylchlorophenoxypropionic acid (MCPP) returned a high bias on the confirmatory column.
Similarly, the MS/MSD (163%, 172%) and LCS result for MCPP (130%) are above the
laboratory acceptance criteria. However, the field sample result for sample JlT461 was
nondetect for MCPP. Therefore, the possible high bias has no impact on the field sample data.
The data are usable for decision-making purposes.

In the herbicide analysis, the MS/MSD recoveries for 2,4-D (568%, 865%), and dichloroprop
(251%, 381%) are all above the quality control (QC) range. Additionally, the MSD result for
2,4-DB (166%) is also above the QC range. The relative percent difference for dichloroprop
(41.3%) is also elevated. Because these results are all similar, the laboratory concluded they are
due to matrix interference. The field sample results for sample JlT461 is nondetect for all of
these analytes. Therefore, the possible high bias implied by these results has no impact on the
field sample data. The data are usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for silicon (67.6%) is below the acceptance criteria.
The laboratory has qualified the associated silicon data with "N" flags. These data may be
considered estimated. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, serial dilutions identified matrix interference for the analyte
manganese. The laboratory has qualified the associated manganese data with "M" flags. These
data may be considered estimated. Estimated data are usable for decision-making purposes.

In the pH analysis, the sample was analyzed past the specified holding time because the holding
time specified is "immediate." Analysis of pH at a fixed laboratory is more reliable and
standardized than is usually possible in the field. Also, pH is not a regulated quantity and is
collected for informational purposes. The data are usable for decision-making purposes.
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SDG XP0027

This SDG comprises 13 statistical (31T469, J1T470 through J1T479, J1T480, JIT481) and an
equipment blank (J1T482). The statistical samples were collected from the 600-279 excavation
on November 13, 2013, and the equipment blank was prepared on that same day. The equipment
blank was analyzed for ICP metals and the statistical samples were analyzed for ICP metals,
mercury, anions, SVOCs, sulfides, herbicides, pesticides, and pH. A field duplicate pair
(J1T469/JIT481) is included in this data set. SDG XP0027 was submitted for third-party
validation. No major deficiencies were noted. Minor deficiencies are as follows.

In the pesticide analysis, toxaphene was not included in the spiking solution for the MS, MSD, or
LCS. Toxaphene is a mixture of compounds that would interfere with the other analytes being
evaluated and is not generally included in the spiking mixtures. Third-party validation has
qualified all toxaphene results in SDG XP0027 as estimated with "J" flags. Estimated data are
usable for decision-making purposes.

In the pesticide analysis, the relative percent difference (RPD) calculated for 4,4-DDT (36.2%) is
outside QC limits. Third-party validation has qualified all results for 4,4-DDT in SDG XP0027
as estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the herbicide analysis, RPDs calculated for 2,4-D (77.8%), 2,4-DB (51.7%), and dichloroprop
(61.5%) are outside QC limits. Third-party validation has qualified all results for these analytes
in SDG XP0027 as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

In the anions analysis, the holding times for nitrate, nitrite, orthophosphate, and pH were
exceeded by more than twice the listed hold time. The undetected results for nitrate, nitrite, and
orthophosphate are discussed above in the Major Deficiencies section. The detected results for
nitrate, nitrite, orthophosphate, and pH were qualified by third-party validation as estimated with
"J" flags. Estimated data are usable for decision-making purposes.

In the anions analysis, the MS recovery for orthophosphate (65.8%) is outside the QC limit.
Third-party validation indicated that this would have resulted in qualifying the data as estimated
and the application of "J" flags. However, all of the orthophosphate data has been rejected and
no additional "J' flags have been applied. Orthophosphate is not a regulated compound. The
resulting data set is usable for decision-making purposes.

In the sulfides analysis, the MS recovery for sulfide (68.1%) is outside the QC limits.
Third-party validation qualified the associated sulfide data in samples JlT478, JlT479, J1T480,
and JlT481 as estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, low levels of nickel, vanadium, and zinc were detected in the method
blank. Similar concentrations were detected in the field blank (J1T482). Third-party validation
qualified results for nickel, vanadium, and zinc in sample J1 T482 as nondetected and estimated
with "UJ" flags. Nondetected and estimated data are usable for decision-making purposes.
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In the ICP metals analysis, the MS recoveries for barium (52.8%), potassium (40.9%), silicon
(0%), vanadium (66.3%), and zinc (63.2%) are outside the QC limits. Third-party validation
qualified all results for these analytes as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the SVOC analysis, the LCS recoveries for 2,4-dintitrophenol (38.8%),
hexachlorocyclopentadiene (40.1%), and bis(2-chloroisopropyl)ether (49.7%) are outside the QC
limits. Third-party validation qualified all results for these analytes as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the SVOC analysis, the MS recoveries for 2,4-dinitrophenol (38.5%), 4-chloroanaline
(48.6%), hexachlorocyclopentadiene (24.8%), and bis(2-chloroisopropyl)ether (48.2%) are
outside the QC limits. Similarly the MSD recovery for hexachlorocyclopentadiene (24.9%) was
also outside the QC limits. Third-party validation qualified all results for these analytes as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the SVOC analysis, the RPD calculated for 2,4-dinitrophenol (39%) is above the QC range.
Third-party validation qualified all results for 2,4-dinitrophenol as estimated with "J" flags.
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.

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) for the 600-279 waste site include one set of duplicate samples
(JlT469/JlT481). The QA/QC sample results are presented in Appendix B.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each contaminant of potential concern. Relative percent
differences are not calculated for analytes that are not detected in both the main and duplicate
sample at more than five times the target detection limit (TDL). 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 B provides details on duplicate pair evaluation and RPD calculation.

The RPD calculated for silicon in the field duplicate pair (JlT469/JIT481) is above the
acceptance criteria (30%) at 82.4%. Elevated RPDs in environmental samples are generally
attributed to natural heterogeneities in the sample matrix and do not necessarily indicate a
problem with the sample handling or analysis. Additionally, silicon, known to be a poor
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performing analyte in the ICP metals analysis, is not a regulated compound. The data set is
usable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In
these cases, a control limit of±2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. None of the data required this check.

A visual inspection of all of the data is also performed. No additional major or minor
deficiencies are noted. The data are usable for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 600-279
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 600-279 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The verification sample analytical data are stored in the
Environmental Restoration project-specific database prior to being submitted for inclusion in the
Hanford Environmental Information System database. The verification sample analytical data
are also summarized in Appendix B.
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