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WASTE SITE RECLASSIFICATION FORM
Date Submitted: 12/06/2010 OprbeUi~) 0-U2Control Number: 2010-094

Originator: M. L. Proctor Waste Site Code: 600-124

Phone: 372-9227 Type of Reclassification Action:

Closed Out [] Interim Closed Out 0 No Action E]
RCRA Postclosure [I Rejected [] Consolidated E]

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit,
if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste
management units will occur at a future date.

Description of current waste site condition:

The 600-124, White Bluffs Burn Site and Paint Disposal Area waste site was a 40- by 25-in (130- by 80-ft) area that contained
surface debris and wooden boards. Burned wood, roofing materials, glass, nails, metallic debris, transite, tar, and paint cans were
visible on the ground surface and were thought to be associated with a warehouse and storage area. There is no other known
process history associated with the site. The 600-124 waste site is located on the west side of Route 2 North, along the railroad
tracks, approximately 640 mn (2, 100 ft) southeast of the intersection of Route 2 North and Federal Avenue. The 600-124 waste
site is identified as a remaining site for remediation in the Interim Action Record of Decision for the 100-BC-I, 100-BC-2,
100-DR-i, iOO-DR-2, 100-FR-i, i00-FR-2, 100-HR-i, 100-HR -2, 100-KR-i, 100-KR -2, 100-IU-2, 100-I U-6, and 200-C W-3
Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD) U.S. Environmental Protection Agency,
Region 10, Seattle, Washington (EPA 1999).

Remedial action at the 600-124 waste site was performed in January 2010. The remediation resulted in approximately 1 mn (3 ft)
of material scraped from the surface and placed in a staging pile area located just south of the excavation prior to being sent to
the Environmental Restoration Disposal Facility.

Basis for reclassification:

Following remediation, verification sampling was conducted in September 2010. The sample results were evaluated in
comparison to the remedial action goals (RAGs). The results demonstrate that residual contaminant concentrations meet direct
exposure cleanup criteria and are protective of groundwater and the Columbia River.

In accordance with this evaluation, the verification sampling results support a reclassification of the 600-124 waste site to Interim
Closed Out. The current site conditions achieve the RAGs established by the Remaining Sites ROD (EPA 1999). 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 in [ 15 ft] deep). The analytical results and rationale presented in the attached remaining
sites verification package also demonstrate that the 600-124 waste site is protective of groundwater and the Columbia River.
Institutional controls to prevent uncontroll 'ed 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 600-124, White Bluffs Burn Site and
Paint Disposal Area (attached).

Waste Site Controls:

Engineered Controls: Yes El No 0 Institutional Controls: Yes El No 0 O&M requirements: Yes El No 0
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. .A

M. S. French a 4/ ('
DOE Federal Project Director (printed) igndt :ate

N/A______ _

Ecology Project Manager (printed) Siaete

C. Guzzetti 7u64i /_1
EPA Project Manager (printed) e6f
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Attachment to Waste Site Reclassification Form 2010-094 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE 600-124,
W-HTE BLUFFS BURN SITE AND PAINT DISPOSAL AREA

EXECUTIVE SUMMARY

The 600-124 White Bluffs Burn Site and Paint Disposal Area waste site, located just to the west
of the railroad tracks along Route 2 North, approximately 640 m (2, 100 ft) southeast of the
intersection of Route 2 North and Federal Avenue in the 100-LU-2 Operable Unit, was a 40- by
25-rn (130- by 80-ft) area that contained surface debris and wooden boards. Most of the debris
was concentrated in a pile near the northwest corner of the waste site. Burned wood, roofing
materials, glass, nails, metallic debris, transite, tar, and paint cans were visible on the ground
surface. A section of timber boards was found that appeared to be the remnants of a wooden
floor.

The 600-124 waste site is thought to be related to the warehouse and storage area of the White
Bluffs townsite. The White Bluffs area was selected as the location for the central shops to
support the Manhattan Project. Modifications of existing facilities and construction of new
support buildings began in 1943. The 600-124 waste site is located in an area indicated as a
warehouse and storage area on Hanford drawing H- 1-3709 (GE 1948). A note on the drawing
indicates that storage platforms made with 5-cm (2-in.) thick by 30-cm (12-in.)-wide planks were
present. A second Hanford drawing, C-33 16 (HEW 1944) identifies the location having
platforms and temporary buildings for pipe storage. There is no other known process history
associated with the site.

Remedial action at the 600-124 waste site was performed in January 2010. The remediation
resulted in approximately 1 mn (3 ft) of material being scraped from the surface and placed in a
staging pile area located just south of the excavation for later disposal at the Environmental
Restoration Disposal Facility. Waste material that was encountered during remnediation included
paint cans, various colors of paint, tar roofing material, and pieces of wood and vitrified clay
pipe.

Following remediation, verification sampling was conducted in September 2010. The results
indicated that the waste removal action achieved compliance with the remedial action objectives
(RAOs) and remedial action goals (RAGs) for the 600-124 waste site. A summary of the
cleanup evaluation for the soil results against the applicable criteria is presented in Table ES-i.
The results of the verification sampling are used to make reclassification decisions for the
600-124 waste site in accordance with the TPA-MP- 14 procedure in the Tri-Party Agreement
Handbook Management Procedures (DOE-RL 2007).

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area ES-i
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Table ES-i. Summary of Remedial Action Goals for the 600-124 Waste Site. (2 Pages)

Remedial
Regulatory Remedial Action Gas Reslt Action

Requirement Objectives
__________________________________________________ Attained?

Direct Exposure - Attain 15-mrem/yr dose rate Radionuclides were not COPCs for the 600-124
Radionuclides aoebcgunovrwaste site. N

1,000 years.

Direct Exposure - Atanidvda OC~s All individual COPC concentrations are belowYe
Nonradionuclides Atanidvda OCR~.the direct exposure criteria.Ye

Attain a hazard quotient of <1 The hazard quotients for individual
for all individual nonradionuclide COPCs are <1.
noncarcinogens.
Attain a cumulative hazard The cumulative hazard quotient for all sampling
quotient of <1 forara(23x1-)i<1

Risk Requirements -noncarcinogens. ara 23xl~ s<.Yes
Nonradionuclides Attain an excess cancer risk of Excess cancer risk values for individual

<1 X 10-6 for individual nonradionuclide COPCs are <1 x 10-6.
carcinogens.
Attain a cumulative excess

cance ris of 1 -5fo The total excess carcinogenic risk for all
cancer___risk__ofcrcinxgens sampling areas (1.8 x 10-7) is <1 X 10-5.

Attain single COPC
groundwater and river RAGs.

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

Groundwater/River receptor/organ . Radionuclides were not COPCs for the 600-124
Protection - Meet drinking water standards waste site. NA
Radionuclides for alpha emitters: the more

stringent of 15 pCiIL MCL or
1/25'h of the derived
concentration guide for DOE
Order 5400.5b

Meet total uranium standard o
21.2 pCiILc.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area ES-2
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Table ES-i. Summary of Remedial Action Goals for the 600-124 Waste Site. (2 Pages)

Remedial
Regulatory RmdaAcinGaseulsAction

Requirement RmdaAcinGaseulsObjectives
Attained?

Benzo(a)pyrene and benzo(b)fluoranthene are
present at concentrations slightly above soil
RAGs for groundwater and/or Columbia River
protection. However, an evaluation based upon
the RESRAD modeling discussed in Appendix C

Groundwater/River Attain individual of the RDR/RAWP (DOE-RL 2009b), residual
Protection -nonradionuclide groundwater concentrations of these constituents are notYe
Nonrdioucldes and Columbia River cleanup predicted to migrate vertically within 1,000 years
Nonrdioucldes requirements. based on the soil-partitioning coefficient (Kd) of

803 muJg for benzo(b)fluoranthene (the
contaminant with the lower Kd value). Therefore,
residual concentrations of benzo(a)pyrene and
benzo(b)fluoranthene are predicted to be
protective of groundwater and the river.

a "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141).
b Radiation Protection of the Public and Environment (DOE Order 5400.5).

CBased on the isotopic distribution of uranium in the 100 Area, the 30 pgg/L MCL corresponds to 21.2 pCiIL.

Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

COPC = contaminant of potential concern
DOE = U.S. Department of Energy
K = distribution coefficient
MCL = maximum contaminant level
RAG = remedial action goal
RESRAD = RESidual RADioactivity
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area

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 Remedial Design Report/Remedial Action Work Plan for
the 100 Area (DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-i,
i00-BC-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2, 100-HR-i, 100-HR -2, 100-KR-i,
100-KR -2 , i00-IU-2, i00-IU-6, and 200-C W-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 mn [ 15 ft]), and
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
The 600-124 waste site does not extend into the deep zone. 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
potential concern and other constituents. Those constituents exceeding the ecological screening

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area ES-3
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level in the Washington Administrative Code Chapter 173-340, Table 749-3 were boron and
vanadium. U.S. Environmental Protection Agency ecological soil screening levels were
exceeded for antimony, manganese, vanadium, and zinc. Exceedance of screening values is
intended to trigger additional evaluation and does not necessarily indicate the existence of risk to
ecological receptors. Because the maximum detected levels of antimony, manganese, vanadium,
and zinc were all below Hanford Site background values, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. No established background value is
available for boron at this time; a final cleanup level for boron, including consideration of
background, will be established through the final remedial investigation/feasibility study process.
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 Package for the 600-1 24, White Bluffs Bum Site and Paint Disposal Area ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-124,
WHITE BLUFFS BURN SITE AND PAINT DISPOSAL AREA

STATEMENT OF PROTECTIVENESS

The 600-124, White Bluffs Burn Site and Paint Disposal Area waste site verification sampling
data, site evaluations, and supporting documentation demonstrate that this site meets the
objectives established in the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDR/RAWP) (DOE-RL 2009b) and the Interim Action Record of Decision for the
100-BC-i, 1 00-BC-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2 , 100-HR-i, 100-HR -2,
100-KR-i, 100-KR -2 , iOO-IU-2, iOO-IU-6, and 200-C W-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 mn [15 ft]) and that
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
This site does not extend into the deep zone. 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
potential concern and other constituents. Those constituents exceeding the ecological screening
level in the Washington Administrative Code Chapter 173-340, Table 749-3 were boron and
vanadium. U.S. Environmental Protection Agency ecological soil screening levels were
exceeded for antimony, manganese, vanadium, and zinc. Exceedance of screening values is
intended to trigger additional evaluation and does not necessarily indicate the existence of risk to
ecological receptors. Because the maximum detected levels of antimony, manganese, vanadium,
and zinc were all below Hanford Site background values, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. No established background value is
available for boron at this time; a final cleanup level for boron, including consideration of
background, will be established through the final remedial investigation/feasibility study process.
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 600-124, White Bluffs Burn Site and Paint Disposal Area waste site, located in the 100-111-2
Operable Unit, was a 40- by 25-in (130- by 80-ft) area that contained surface debris and wood
boards. Most of the debris was concentrated in a pile near the northwest corner of the waste site.
Burned wood, roofing materials, glass, nails, metallic debris, transite, tar, and paint cans were
visible on the ground surface. A section of timber boards was found that appeared to be the
remnants of a wood floor.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area
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The 600-124 waste site is located on the west side of Route 2 North, approximately 640 m
(2, 100 ft) southeast of the intersection of Route 2 North and Federal Avenue. The site is just to
the west of the railroad tracks along Route 2 North (Figure 1). The waste site is thought to be
related to the White Bluffs townsite. The White Bluffs area was selected as the location for the
central shops to support the Manhattan Project. Modifications of existing facilities and
construction of new support buildings began in 1943. The 600-124 waste site is located in an
area indicated as a warehouse and storage area on Hanford drawing H-i 1-3709 (GE 1948). A
note on the drawing indicates that storage platforms made with 2 by 12 planks were present. A
second Hanford drawing, C-33 16 (HEIFW 1944) identifies the location having platforms and
temporary buildings for pipe storage. There is no other known process history associated with
the site.

Geophysical Survey

A geophysical survey was performed on the 600-124 waste site in 2004 (BHI 2004b). This
survey indicated that a variety of mixed debris was scattered across much of the site, with most
of it concentrated around a i to 1.5-in (3 to 4.9-ft)-high mound indicated to contain charcoal.
The geophysical data indicated that most of the debris/material was on or very near the surface
and not very concentrated. There were no noted geophysical anomalies associated with the
mound; however, there were observed to be more scattered conductivity and magnetic anomalies
in and around the mound than were observed in the surrounding terrain (BHI 2004b). No high
concentrations of metallic debris were detected. Figure 2 shows the geophysical interpretation
map overlaying a map of the surface features in the area.

Site Walkdown

Based on an initial site walkdown on February 5, 2004, confirmatory sampling was determined
to be unnecessary, and the waste site was sent immediately to remove, treat, and dispose (RTD)
(BHI 2004a).

A second site walkdown was completed on January 9, 2010, immediately prior to remediation.
The purpose of the walkdown was to evaluate the field conditions, possible sampling logistics
(i.e., accessibility, potential contaminants, and collection methods), and to locate and evaluate
debris and anomalies that may require further evaluation or removal in order to reclassify the site
as clean. Photographs of the waste site collected during this walkdown are provided in
Appendix A.

REMEDIAL ACTION SUMMARY

Remediation occurred from January 11 to 18, 20 10. The remediation resulted in approximately
1 in (3 ft) of material being scraped from the surface and placed in a staging pile area located just
south of the excavation for later disposal at the Environmental Restoration Disposal Facility
(ERDF). Several paint cans containing various colors of paint were encountered during remedial
activities. Tar roofing material and pieces of vitrified clay pipe were among the other items sent
to the ERDF with the paint cans and other material scraped from the surface of the site.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area 2
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Figure 1. The 600-124 Waste Site Location Map.
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Figure 2. The 600-124 Waste Site Geophysical Interpretation Map.
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VERIFICATION SAM[PLING ACTIVITIES

Verification sampling for the 600-124 waste site was conducted in September 2010 to support a
determination that residual contaminant concentrations at this site meet the cleanup criteria
specified in the RDRIRAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The
verification sample results provided in Appendix B indicate that the waste removal action
achieved compliance with the remedial action objectives (RAOs) for the 600-124 waste site.
The following subsections provide additional discussion of the information used to develop the
verification sampling design. A more detailed discussion of the verification sampling can be
found in the Work Instruction for Verification Sampling of the 600-124, White Bluffs Burn Site
and Paint Disposal Area (WCH 2010b).

Contaminants of Potential Concern

The contaminants of potential concern (COPCs) for the 600-124 waste site were preliminarily
identified in the RDR/RAWP as polychlorinated biphenyls (PCBs), pesticides, semivolatile
organic compounds (SYOCs), total petroleum hydrocarbons (TPH), volatile organic compounds
(VOCs), asbestos, barium, cadmium, chromium (total), hexavalent chromium, mercury, lead,
selenium, silver, and sulfate. Field observations and the results of waste characterization and in-
process samples were used to refine the list of COPCs (Appendix C).

Arsenic, cadmium, chromium, copper, lead, selenium, zinc, and PCBs associated with paint
disposal were detected in the waste characterization samples. Polycyclic aromatic hydrocarbons
(PAH) and TPH were detected in the in-process soil samples and were therefore included as
COPCs. Pesticides and PCBs were also detected in waste characterization samples, but were
collocated with the lead in paint samples and were not detected during in-process sampling;
therefore, pesticides and PCBs were eliminated as COPCs.

Several SYOCs w ere detected during waste characterization sampling; however, the analytical
results were estimated below the practical quantitation limit and SYOCs were not detected
during in-process sampling; therefore, they were eliminated as COPCs. Because friable asbestos
was not observed during remediation, it was eliminated as a COPC. Hexavalent chromium was
not detected during waste characterization or in-process sampling, and was not included as a
COPC. Sulfate was also identified in the RDR/RAWP as a COPC, but was not detected above
cleanup criteria in the in-process samples and was eliminated as a COPC. Barium, mercury,
selenium, and silver were not detected above cleanup criteria in any of the samples and were
therefore eliminated as COPCs. Volatile organic compounds were not detected in waste
characterization samples and were also eliminated as COPCs.

Although not considered COPCs, analyses for the constituents of the expanded inductively
coupled plasma (ICP) metals list was performed to include antimony, barium, beryllium, boron,
cobalt, manganese, molybdenum, nickel, selenium, silver, and vanadium.

A summary of all the contaminants analyzed is provided in Table 1.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area 5
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Table 1. 600-124 Laboratory Analytical Methods.

Analytical Method Contaminants of Potential Concern

ICP metals a - EPA Method 60 10 Arsenic, cadmium, total chromium, copper, lead,
_________________________________________selenium, zinc

PAH -EPA Method 83 10 PAM
TPH - NWTPH-Dx TPH
aAnalyses were performed for the expanded list of ICP metals including antimony, arsenic, barium, beryllium, boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

EPA = U.S. Environmental Protection Agency
ICP = inductively coupled plasma
NWTPH-Dx = Northwest total petroleum hydrocarbons - diesel range organics
PAH = polycyclic aromatic hydrocarbons
TPH = total petroleum hydrocarbons

Verification Sample Design

This section describes the basis for selection of an appropriate sample design and determination
of the number of verification samples that were collected. All sampling was performed in
accordance with the 100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2009a).
Professional knowledge and the laboratory results of waste characterization and in-process
sampling were used to develop the verification sampling design for the 600-124 waste site. A
statistical sampling design was used to collect soil samples from the excavation and staging pile
area, at the coordinates provided in Table 2. Figure 3 shows the waste site footprint and the
sampling locations.

Table 2. 600-124 Verification Sampling Summary Table. (2 Pages)
Washington State Plane

Sample Location HEIS Number Coordinates Sample Analysis
Northing (in) Easting (in)

EX-1 JI38R1 147521.3 578494.8
EX-2 J1B8R2 147533.6 578507.1
EX-3 JlB8R3 147513.5 578465.8
EX-4 J1IB8R4 147525.8 578478.1
EX-5 JIB8R5 147538.0 578490.4
EX-6 11B8R6 147518.0 578449.1
EX-7 J1B8R7 147530.3 578461.3
EX-8 JlB8R8 147542.5 578473.6
EX-9 J1B38R9 147554.8 578485.9 ICP metals', PAH, TPH

EX-lI J1B38TO 147547.0 578456.9
EX-11 J11B8T1 147559.3 578469.1
EX-12 J11B8T2 147563.8 578452.4

Duplicate of EX-1I JIB38T3 147521.3 578494.8
SPA- II 13B9T4 147488.7 578508.8
SPA-2 J IB18T5 147492.1 578521.0
SPA-3 JlB8T6 147490.7 578475.2
SPA-4 J1B38T7 147494.2 578487.4
SPA-S J1B38T8 147497.6 578499.7 __________________

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area 6
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Table 2. 600-124 Verification Sampling Summary Table. (2 Pages)

Washington State Plane
Sample Location HEIS Number Coordinates Sample Analysis

Northing (in) Easting (in)

SPA-6 J1B38T9 147501.0 578511.9

SPA-7 JIB18VO 147492.8 578441.6

SPA-8 JIB38VI 147496.2 578453.9

SPA-9 J1B8V2 147499.6 578466.1 ICP metals', PAH, IPH
SPA-10 JIB38V3 147503.0 578478.4

SPA-l IJI.118V4 147506.5 578490.6
SPA- 12 JiB38V5 147509.9 578502.8

Duplicate of SPA-i Ii B18V6 147488.7 578508.8 ___________________

Equipment blank .1118V7 NA NA ICP metalsa

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

EX = excavation PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System SPA = staging pile area
ICP =inductively coupled plasma TPH = total petroleum hydrocarbons
NA n rot applicable

The excavation extended to a depth of approximately 1 mn (3 ft) bgs, and the vadose zone beneath
the excavation is approximately 8.3 mn (27.2 ft) thick. Twenty-four statistical verification soil
samples were collected on a grid that included the excavated area and the staging pile area
footprint.

Verification Sample Results

Verification samples were analyzed using U.S. Environmental Protection Agency-approved
analytical methods. The 95% upper confidence limits (UCLs) on the true population means for
residual concentrations of COPCs were calculated for the excavation and staging pile area
decision units as specified by the RDR/RAWP (DOE-RL 2009b), with calculations provided in
Appendix B. When a nonradionuclide COPC was detected in fewer than 50% of the verification
samples collected for the area, the maximum detected value was used for comparison to remedial
action goals (RAGS). If no detections for a given COPC were reported in the data set, then no
statistical evaluation or calculations were performed for that COPC. Comparisons of the
statistical results for COPCs to the RAGS for the excavation and staging pile area are presented
in Tables 3 and 4, respectively.

Contaminants that were not detected by laboratory analysis are excluded from these tables.
Calculated cleanup levels for aluminum, calcium, iron, magnesium, potassium, silicon, and
sodium are not presented in the RDR/RAWP (DOE-RL 2009b). Parameters to calculate cleanup
levels for these constituents are not presented in the Cleanup Levels and Risk Calculations
(CLARC) Database (Ecology 2009) under WAC 173-340-740(3) or other reference databases;
therefore, these constituents are not considered COPCs and are not included in the tables. The
laboratory-reported data results for all constituents are stored in the Environental Restoration
(ENRE) project-specific database prior to provision to the Hanford Environmental Information
System (HEIS) and are presented as an attachment to the 95% UCL calculation in Appendix B.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area 7
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Figure 3. 600-124 Verification Sample Locations.
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Table 3. Comparison of Statistical Contaminant Concentrations to Remedial Action Goals
for the 600-124 Excavation Verification Sampling Data. (2 Pages)

Remedial Action Goals a(mg/kg) Does the Do the

Statistical Soil Cleanup Soil Cleanup Statistical Results

COPC Result b Direct Level for Level for Data Set Pass

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

Arsenic 2.11 (<BG) 20 c 20 c 20 c No -

Barium 67.9 (<BG) 5,600 200 400 No -

Beryllium 0.256 (<BG) 10.4"d 1.51 c 1.51 c No -

Boron'e 1.25 7,200 320 -- fNo -

Cadmium g 0. 167 (<BG) 13. ge 0.81 c 0.81 c No -

Chromium (total) 10.5 (<BG) 80,000 18.5 c 18.5 c No -

Cobalt 6.69 (<BG) 24 15.7 c -- fNo -

Copper 12.2 (<BG) 2,960 59.2 22.0 c No -

Lead 3.67 (<BG) 353 10.2 c 10.2 c No -

Manganese 322 (<.BG) 3,760 512 c 512 c No -

Molybdenum e 0.45 6 400 8 -- fNo -

Nickel 10.0 (<BG) 1,600 19.1 C 27.4 No -

Vanadium 68.5 (<BG) 560 85.1 c -- fNo -

Zinc 42.7 (<BG) 24,000 480 67.8 CNo -

TPH - motor oil 4.22 200 200 200 No -

Acenaphthene 0.192 4,800 96 129 No -

Acenaphthylene 1.41 4,800 96 129 No -

Benzo(a)anthiracene 0.0114 1.37 0.0 15 h0.015 h No -

Benzo(a)pyrene 0.0183 0.137 015h0.015 h Yes Yes'

Benzo(b)fluoranthene 0.0160 1.37 0.015 h 0.015 h Yes Yes'

Benzo(ghi)peryleneJ 0.0238 2,400 48 192 No -

Benzo(k)fluoranthene 0.00731 1.37 0.015 h 0.015 h No -

Chrysene 0.0261 13.7 0.12 0.1 h No -

Dibenz(a,h)anthracene 0.00405 1.37 0.03 0.03 No -

Fluoranthene 0.0761 3,200 64 18.0 No -

Fluorene 0.0253 3,200 64 260 No -

Naphthalene 0.113 1,600 16.0 1 988 No -

Phenanthrene ~ 0.156 24,000 240 1,920 No -

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area 9
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Table 3. Comparison of Statistical Contaminant Concentrations to Remedial Action Goals
for the 600-124 Excavation Verification Sampling Data. (2 Pages)

Remedial Action Goals a (mg/kg) Does the Do the
Statistical Soil Cleanup Soil Cleanup Statistical Results

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

_____ Protection Protection RAGs? Modeling?
Pyrene 0.0419 12,400 1 48 192 No -

a RAGs obtained from the RDRIRAWvP (DOE-RL 2009b) unless otherwise noted.
b 95% upper confidence limit or maximum value, depending on data censorship, as described in 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 of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as
discussed in Section 2.1.2.1 of the RDR/RAWP (DOE-RL 2009b).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3] (Ecology 1996)
(Method B for air quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (Hanford Guidance for Radiological
Cleanup [WDOH 1997]).
No Hanford Site-specific or Washington State background value available.

fNo parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations Database
(Ecology 2009) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii) [Ecology 1996] [Method B for
surface waters]).

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

hWhere cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996).
Based on RESRAD modeling discussed in Appendix C of the RDR/RAWPT (DOE-RL 2009b), the residual concentrations of
benzo(a)pyrene and benzo(b)fluoranthene are not expected to migrate vertically in 1,000 years (based on the distribution
coefficient of benzo(b)fluoranthene of 803 mUg). Therefore, residual concentrations of these constituents are predicted to be
protective of groundwater and the Columbia River.

JToxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(ghi)perylene, surrogate: pyrene; phenanthrene, surrogate: anthracene.

-- = not applicable; only applicable for direct exposure
AWQC = ambient water quality criteria
BG = background (obtained from Hanford Site Background: Part 2, Soil Background for Radionuclides

(DOE-RL 1996] or Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
[DOE-RL 2001], unless otherwise noted)

COPC = contaminant of potential concern
RDL = required detection limit
RAG = remedial action goal
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area 10
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Table 4. Comparison of Statistical Contaminant Concentrations to Remedial Action Goals for
the 600-124 Staging Pile Area Verification Sampling Data. (2 Pages)

Remedial Action Goals a (mg/kg) Does the Do the

Statistical Soil Cleanup Soil Cleanup Statistical Results

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

Protection Protection RAGs? Modeling?

Antimony 0.286 (<BG) 32 5 c5 c No

Arsenic 2.27 (<zBG) 20 c 20 C 20 c No -

Barium 66.6 (<BG) 5,600 200 400 No -

Beryllium 0.255 (<BG) 10 .4 d 1.51 c 1.51 c No -

Boron' 2.15 7,200 320 -- fNo -

Cadmium 9 0. 168 ('BG) 13 .9 d 0.81 c 0.81 c No -

Chromium (total) 11.8 (<BG) 80,000 18.5 c 18.5 c No -

Cobalt 6.54 (<BG) 24 15.7 c -- fNo -

Copper 15.9 (<BG) 2,960 59.2 22.0 c Yes Yes'

Lead 5.09 (<BG) 353 10.2 c 10.2 c No -

Manganese 311 (<BG) 3,760 512 c 512 c No -

Molybdenum' 0.618 400 8 -- f No -

Nickel 11.2 (<BG) 1,600 19.1 C 27.4 No -

Vanadium 66.6 (<BG) 560 85.1 c -- fNo -

Zinc 47.1 (<BG) 24,000 480 67.8 c No -

TPH - motor oil 51.3 200 200 200 No -

Acenaphthene 0.0013 4,800 96 129 No -

Benzo(a)anthracene 0.00276 1.37 0.015' 0.015 ' No -

Benzo(a)pyrene 0.00300 0.137 0.015' 0.015' No -

Benzo(b)fluoranthene 0.0043 1 1.37 0.015' 0.015' No -

Benzo(ghi)peryleneJ 0.00386 2,400 48 192 No -

Benzo(k)fluoranthene 0.00467 1.37 0.0 15' 0.015' No -

Chrysene 0.00271 13.7 0.12 0.11 No -

Dibenz(a,h)anthracene 0.00198 1.37 0.03' 0.03' No -

Fluoranthene 0.00692 3,200 64 18.0 No -

Fluorene 0.0033 3 3,200 64 260 No -

Indeno(1,2,3-cd)pyrene 0.0205 1.37 0.33' 0.33' No -

Phenanthrene J0.0029 8 24,000 240 1,920 No -

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area 1
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Table 4. Comparison of Statistical Contaminant Concentrations to Remedial Action Goals for
the 600-124 Staging Pile Area Verification Sampling Data. (2 Pages)

Remedial Action Goals a (mg/kg) Does the Do the
Statistical Soil Cleanup ISoil Cleanup Statitica1l Results

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

_____ Protection Protection RAGs? Modeling?
[Pyrene 0.00627 2,400 48 192 No -

a RAGs obtained from the RDRIRAWP (DOE-RL 2009b) unless otherwise noted.
b 95 upper confidence limit or maximum value, depending on data censorship, as described in Appendix B.
cWhere cleanup levels are less than background, cleanup levels default to background per WAG 173-340-700[4][d] (Ecology 1996).
The arsenic cleanup level of 20 mglkg has been agreed to by the Tni-Party Agreement Project Managers as discussed in
Section 2.1.2.1 of the RDRIRAWP (DOE-RL 2009b).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAG 173-340-750[3] (Ecology 1996)
(Method B for air quality) and an airborne particulate mass loading rate of 0.0001 g~m3 (Hanford Guidance for Radiological
Cleanup [WDOH 1997]).

eNo Hanford Site-specific or Washington State background value available.
fNo parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations Database
(Ecology 2009) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii) [Ecology 1996] [Method B for surface
waters]).

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

hCopper results exceed the groundwater and river protection RAGs for greater than 10% of the statistical results; however, based on
RESRAD modeling discussed in Appendix C of the RDRIRAWP (DOE-RL 2009b), the residual concentrations of copper are not
expected to migrate more than 3 mn (10 ft) vertically in 1,000 years (based on the distribution coefficient of copper of 22 mulg).
Therefore, residual concentrations of copper 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).

JToxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(ghi)perylene, surrogate: pyrene; phenanthrene, surrogate: anthracene.

-- = not applicable; only applicable for direct exposure
AWQC = ambient water quality criteria
BG = background (obtained from Hanford Site Background: Part 2, Soil Background for Radionuclides [DOE-RL 1996]

or Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes [DOE-RL 20011, unless
otherwise noted)

COPC = contaminant of potential concern
RAG = remedial action goal
RDL = required detection limit
RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code

DATA EVALUATION

Nonradionuclides

Tables 3 and 4 compare the cleanup verification sample values to the applicable soil RAGS for
direct exposure, protection of groundwater, and protection of the Columbia River.
Benzo(a)pyrene and benzo(b)fluoranthene within the excavation were quantified at
concentrations exceeding soil RAGs for protection of groundwater and/or river protection. Data
were not collected on the vertical extent of these contaminants, but given the lowest soil-
partitioning coefficient for these constituents (803 mJJg for benzo(b)fluoranthene), neither
would be expected to migrate vertically in 1,000 years (DOE.-RL 2009b). Therefore, residual

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area 12
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concentrations of benzo(a)pyrene and benzo(b)fluoranthene are predicted to be protective of
groundwater. The only pathway for contaminant migration to the Columbia River is via
groundwater; therefore, residual concentrations of these contaminants are also predicted to be
protective of the Columbia River.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
Washington Administrative Code (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 WAC 173-340 three-part test for the 600-124 waste site statistical data is
included in the. 95% UCL calculation (Appendix B). The results of this evaluation indicate that
all residual COPC concentrations pass the three-part test in comparison to applicable RAGs,
except for copper, benzo(a)pyrene, and benzo(b)fluoranthene in comparison against the soil
RAGs for protection of groundwater and the Columbia River. However, as previously described,
these constituents are not predicted to migrate more than 3 mn (10 ft) vertically within 1,000
years. Residual concentrations are, therefore, protective of groundwater and the Columbia River.

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10- , and a cumulative carcinogenic risk of less than 1 x 10-5. For the 600-124 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background levels. All
individual hazard quotients for noncarcinogenic 'constituents were less than 1.0. The cumulative
hazard quotient for those noncarcinogenic constituents above background or detected levels is
2.3 x 10-3. All individual contaminant carcinogenic risk values were less than 1 x 10-6, and the
cumulative carcinogenic risk of 1.8 x 10-7i less than the criteria of 1.0 x 105 Based on the
nonradionuclide groundwater and river protection RAGs shown in Tables 3 and 4, the residual
concentrations of the nonradionuclide contaminants are protective of groundwater and the
Columbia River.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2010~b), the field logbook (WCH 2010a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

The DQA for the 600-124 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 ENRE project-specific database for
data evaluation prior to archival in the HEIS and are provided as an attachment to the 95% UCL
calculation in Appendix C. The detailed DQA is presented in Appendix D.
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SUMMVARY FOR INTERIM CLOSURE

The 600-124 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the RDRLRAWP (DOE-RL 2009b). Verification sampling was performed and
the analytical results indicate that the residual concentrations of COPCs at this site achieve the
remedial action goals and associated remedial action objectives for direct exposure, groundwater
protection, and river protection. In accordance with this evaluation, the verification sampling
results support a reclassification of the 600-124 waste site to Interim Closed Out. The waste site
does not extend into the deep zone. Institutional controls to prevent uncontrolled drilling or
excavation into the deep zone of the site are not required.
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APPENDIX A

PHOTOGRAPHS
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Figure A-i. The 600-124 Waste Site Before Remediation (January 6, 2010).

..... ....

Figure A-2. Blue Paint Chips at the 600-124 Waste Site (March 13, 2003).

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area A-i



Attachment to Waste Site Reclassification Form 2010-094 Rev. 0

Figure A-3. 600-124 Broken Shingles and Debris (February 9, 2004).

Figure A-4. 600-124 Possible Wood Floor (April 25, 2004).
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Figure A-5. 600-124 Paint Chip Sampling (January 11, 2010).

Figure A-6. Vitrified Clay Pipe at the 600-124 Waste Site (February 18, 2010).
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Figure A-7. 600-124 Waste Staging Pile (January 18, 2010).

Figure A-8. 600-124 Excavated Area (January 18, 2010).
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APPENDIX B

RELATIVE PERCENT DIFFERENCE (RLPD), DIRECT CONTACT
HAZARD QUOTIENT, AND CARCINOGENIC RISK

CALCULATIONS
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-1IU-2/6 Field Remediation Job No. 14655

Area: -1004IU-2

Discipline: Environmental *Calculation No: 0600X-CA-V0093

Subject: 600-124 Waste Site Cleanup Verification 95% UCL 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 flSuperseded LIVoided E]

Rev. ~, Sheet Numbers. OriginatorK Checker- Reviewer, Approva, <Date:

Cover = I
0 Shets.=18 \J D S oglie, T. E Queen B. L. Vedder D.F.Oear1'

Shets. = 18 F bnur
Total =27 2 L 'o

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007) *Obtain Ca~c. No. from Document Control and Form from Intranet
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Washington Closure Hanfor ACLTO HE

Originato . D. Skoglie Date 11/15/10 Calc. No. 0600X-CA-V0093 Rev. No. 0Project 100I-1 Fil Remediation Job No. 14655 Checked T.E Date 11/15/10Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations JtW - he~.lt1

1 Summary
2 Purpose:
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,4 perform the Washington Administrative Code (WAC) 1 73-340-740(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

7contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.
8
9 Table of Contents:

10 Sheets I to 4 -Calculation Sheet Summary
11 Sheet 5 to 6- Calculation Sheet Verification Data - Excavation
12 Sheet 7 to 9- Calculation Sheet Verification Data - Staging Pile Area
13 Sheet 10 to 16 - Ecology Software (MTCAStat) Results
14 Sheet 17 to 18 - Calculation Sheet Duplicate Analysis15 Atcmn 0-2,Vrfcto apigRsls( hes16 Atcmn 0-2,Vrfcto apigRsls( hes
17
18 Given/References:
19 1 ) Sample Results (Attachment 1).
20 2) Background values and remedial action goals (RAGs) are taken from DOE-RI (2005b), DOE-RI (2001), and Ecology
21 (1996).
22 3) DOE-RI, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4,
23 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
24 4) DOE-RI, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOEIRL-96-22, Rev. 4, U.S. Department25 of Energy, Richland Operations Office, Richland, Washington.
27 5) DOE-RI, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOEIRL-96-1 7,28 Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
29 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers. Publication #92-54, Washington Department of Ecology,
30 Olympia, Washington.
31 7) Ecology, 1993. Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
32 Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
33 Ecology, Olympia, Washington.
34 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC 11), Publication #94-145,
35 Washington State Department of Ecology, Olympia, Washington.
36. 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,37 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
38 10) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.39
40
41 Solution:
42 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRJRAWP43 (DOE-RI 2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC
44 1 73-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The direct contact hazard45 quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites
46 Verification Package (RSVP).
47
48 Calculation Description:

49The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 600-124 waste50sieThdaawreneeinoaEXE203srasetadcluainpefrebyuigtebitispedhe
51sieThdaawreneeinoaECl203srasetadcluainpefrebyuigtebitispedhe
52 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDRIRAWP53 (DOE-RI 2005b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP

54for this site.
55
.5 Methodology:
57 The 600-124 waste site consisted of 2 decision units for verification sampling: the excavation area and the staging pile area.
58
59 Analytical results for all sampling locations are summarized in the tables providied on sheets 3 & 4. Further information of the
60 sample data quality is presented in the data quality assessment section of the associated RSVP.
61
62
63
64
65
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Attachment to Waste Site Reclassification Form 2010-094 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator J. D. Skoglie Date 11/15/10 Ca~c. No. 0600X-CA-V0093 Rev. No. 0
Project 100-IU-2/6 Field emediation Job No. 14655 Checked TE.Queen Date 11/15/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 18

1 Summary (continued)
2 Methodology, continued:
3 For nonradioactive analytes with :50% 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

5determined by direct inspection of the sample results (Attachment 1), the maximumn detected value for the data set (which
6Includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those

8data sets.
9

10 For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL was not
11 calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2005) under WAC
12 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents are not
13 considered site COCs/COP~s and are also not included in these calculations.
14
15 All nonradionuclide data reported as being undetected are set to Y/2 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.
18
19
20 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
21 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n <
22 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
23 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
24 software (Ecology 1993). Due to differences in addressing censored data between the RDRIRAWP
25 (DOE-RL1 2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
26 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
27 set treated as uncensored.
28
29 The WAC 1 73-340-740(7)(e) 3-part test is performed for nonradionudlide analytes only and determines if.
30
31 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,
32 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPO/COC,
33 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
34
35 The WAC 1 73-340-740(7)(e) 3-part test is not performed for COPCs where the statistical value defaults to the maximum value
36 in the data set. Instead, direct comparison of the maximum value against site remedial action goals (RAGs) (within the RSVP) is
37 used as the compliance basis.
38
39 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and

40are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each
42 analytical method and is listed in Table Il-1 of the SAP (DOE-RL1 2005a) for certain constituents with cleanup levels.

43All other constituents will have their own pre-determined TDL-'s based on laboratory and method used. Where direct evaluation
44of the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further

45 evaluation of the RPD value was not performed. The RPD calculations use the following formula:
46
47 RPD =[ jM-S V((M+S)/2)]100
48
49 where, M =Main Sample Value S = Split (or duplicate) Sample Value
50
51 For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare
52 favorably. If the RPD is greater than 30% further investigation regarding the usability of the data is performed. To assist in the
53 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at

54less than 5 times the TOL in one or both samples, an additional parameter is evaluated. In this case, if the difference between
55thprmrandulctreutexedacotoliiof2tmsteTLfuteasesetrgrigteuaiiyoth

56data is performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable

58 RSVP.
59
60
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Washington Closure Han. CALCULATION SHEET

Originator J. D. Skoglie Date 11/17/10 Calc. No. 0600X-CA-V0093 Rev. No. 0
Project 1 00-I11-9/A i Remediation Job No. 14655 Checked T. E. Queen NCA, Date 11/17/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations ' ~ V Sheet No. 3 of 18

1 Summary (continued)
2Results:
3The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the excavation and

4 staging pile areas, the WAC 173-340-740(7)(e) 3-part test evaluation, the RPIJ calculations, and are for use in risk analysis and the RSVP
for this site.

7 Results Summa - Excavation' ___ Results Summary -Staging Pit. Area'

8 Analyte 95% UCL Maximum UisAaye951% UCL Maximum Units
_______________ Result Result nisnateResult Result

9 Arsenic 2.11 - tk Arsenic 2.27 - mg/kg
10 Barium 67.9 mg/k Barium 66.6 - mg/kg
11 Beryllium 0.256 - mg/kg Beryllium 0.255 - mg/kg
12 Baron 1.25 - lkg Boron 2.15 - gk
13 Cadmium 0.167 - j tkj Cadmium 0.168 - gk
14 Chromium 10.5 - mg/kg Chromium 11.8 - gk
15 Cobalt 6.69 - /k Cobalt 6.54 - mg/kg
16 Copper 12.2 - g/kg Copper 15.9 - mg/kg
17 Lead 3.67 - j~g Lead 5.09 - gk
18 Manganese 322 mg/k Manganese 311 - gk
19 Molybdenum 0.456 - /k Molybdenum 0.618 mgk
20 Nickel 10.0 - tk Nickel 11.2 - mgk
21 Vanadium 68.5 - mg/kg Vanadium . 66.6 - gk
22 Zinc 42.7 - mg/kg Zinc 47.1 - mg/kg
23 Acenaphthene - 0.192 mgk TPH - motor oil 51.3 - mg/kg
24 TPH - motor oil - 4.22 _ gk Benzo(a)anthracene 0.00276 - gk
25 Acenaphthtylene - 1.41 mgk Benzo(a)pyrene 0.00300 - gk
26 Benzo(a)anthracene - 0.0114 mgk Benzo(b)fluoranthene 0.00431 - mg/kg
27 Benzo(a)pyrene - 0.0183 mg/kg Benzo(ghi)perylene 0.00386 - mg/kg
28 Benzo(b)fluoranthene - 0.0160 mg/kg Chrysene 0.00271 - mg/kg
29 Benzo(ghi)perylene - 0.0238 mgk Fluoranthene 0.00692 - mg/kg
30 Benzo(k)fluoranthene - 0.00731 mg/kg Phenanthrene 0.00298 - gk
31 Chrysene - 0.0261 mgk Pvrene 0.00627 - mg/kg
32 Dibenz(a,h)anthracene - 0.00405 mg/kg Antimony - 0.286 mgk
33 Fluoranthene - 0.0761 mg/kg Acenaphthene - 0.0013 m/
34 Fluorene - 0.0253 mg/g Benzo(k)fluoranthene - 0.00467 m aJ
35 Naphthalene - 013 m/g Dibenza,h)anthracene - 0.001 98 mg/kg
36 Phenanthrene - 016 mg/kg Fluorene - 0.00333 mg/kg
37 Pyrene - .49 mg/kg Indeno(1 .2,3-cd)pyrene - 0.205
38 WAC 173-340-740(7)(e) Evaluation: WAC 173-340-741)(7)(e) Evaluation:
39
40 *WAC 173-340 3-Part Test for most stringent RAG: WAC 173-340 3-Part Test for most stringent RAG:
41 95% UCL > Cleanup Uimit? NO 95% UCL > Cleanup Limit? NO
42 > 10% above Cleanup Limit? NO > 10% above Cleanup Limit? YES (copper)
43 Any sample > 2x Cleanup Limit? NO Any sample > 2x Cleanup Limit? NO
44 'The 95% UCL result or maximum value, depending on data 'The 95% UCL result or maximum value, depending on data
45 censorship, as described in the methodology section. censorship, as described in the methodology section.
48
47 -=not applicable QA/QO quality assurance/quality control
48 B =blank contamination (inorganic constituents) RAG = remedial action goal
49 C =Sample was </= 5X the blank concentration RDR/RAWP = remedial design report/remedial action work plan
50 DE = direct exposure RESRAD = RESidual RADioactivity (dose model)
51 GW = groundwater RPD = relative percent difference
52 J = estimate RSVP = remaining sites verification package
53 L = dilution indicating physical and chemical SAP = sampling and analysis plan
54 interference are present TDL = target detection limit
55 M = sample duplicate precision not met U = undetected
56 MTCA = Model Tax/cs Control Act UCL = upper confidence limit
57 PQL = practical quantitation limit WAC = Washington Administrative Code
58 Q = qualifier
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Washington Closure Hant CALCULATION SHEET

Originator J. D. Skoglie Date 11/15/10 Calc. No. 0600X-CA-V0093 Rev. No.- 0
Prjc 1004lU-2/6 Fie CekdTE.Q enA/ Remedfiation Job No. 14655 Chce ~ u e ~ 7Date 11/15/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations ShfJ S eet No. 4 of 18

1 Summary (continued)

4 for the excavation and staging pile areas, the WAC 1 73-340-740(7)(e) 3-part test evaluation, the RPD

7.
8Relative Percent Difference Results and QAIQC Analysis'

10 Excavation Staging Pile
__________ Area

An11t Duplicate Duplicate
11Analysis Analysis

12 Aluminum 3.2% 1.7%
13 Bariumn 24.5%/ 1.3%
14 Calcium 9.0% 2.9%
15 Chromium 4.5% 21.3%
16 Copper 0.9% 51.7%
17 Iron 6.8% 11.2%
18 Magnesium 3.0% 5.5%
19 Manganese 9.7% 0.3%
20 Silicon 19.8% 11.6%
21 Sodium 0.8%
22 Vanadium 2.0% 4.8
231Zinc 2.0% 724%

24aRPD listed where result produced, based on criteria, If RPD
24not required, no value is listed. The significance of the

reported RPD values, including values greater than 30%, is
addressed in the data quality assessment section of the RSVP.
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Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skolie I)Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0
Project 100-lU-,2/6 Field Rdmedlation Job No. 14655 Checked T.E.een A .~CN Date 11/15110

Subject 600-124 Waste Site Cleanup Verification 95% UICL Calculations -Z3:1Sheet No.. 5of 18

1 600-124 Statistical Calculations
2 Verification Data - Excavation____________________ _______________

3 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

4 Area Number Date mg Q PQL mclg Q PgQ PQL mgkg Q PQL jmjigQ PQ L mg/kg Q PQL mg/kg Q PQL mg/kg 0l PQLmu

5 EX-1 JIB8RI 9113110 1.76 0.970 58.7 0.485 0.210 0.194 1.05 B 11.94 0.125 B 0.194 8.87 0'.194 6.86 11.94 11.7 0.970

6 Duplicate of JIB8T3 9113110 1.90 0.730 75.1 0.365 0.223 0.146 0.907 B 1.46 0.122 B 0.146 9.28 0.146 6.68 1.46 11.8 0.730
JIB8R1 _________1___ ___

7 EX-2 J1B8R2 9/13/10 1.66 0.865 61.3 0.432 0.232 - 0.173 1.09 B 1.73 0.135 B 0.173 10.0 0.173 6.92 1.73 10.7 0.865
8 EX-3 JIB8R3 9/13/10 1.86 0.799 65.5 0.399 0.249 0.160 1.31 B 1.60 0.164 0.160 9.71 0.160 6.47 1.60 11.8079
9 EX-4 .1118114 9/13110 1.99 0.652 69.3 0.326 0.261 - 0.130 1.20 B 1.30 0.140 0.130 10.7 0.130 6.45 1.30 11.2 0.652

10 EX-5 J1BSR5 9113110 1.97 1 0.759 69.2 0.380 0.255 0.152 1.26 B 1.52 0.129 B 10.152 9.86 10.152 6.47 1.52 11.1 0.759
11 EX-6 J1B8R6 9/13/10 2.42 0.721 61.0 0.360 0.255 0.144 1.32 1B 1.44 0.103 B 0.144 13.1 0.144 5.60 1.44 13.6 0.721
12 EX-7 J113817 9/13/10 2.01 01787 73.3 0.394 0.281 - 0.157 1.28 B 1.57 0.140 B 0.157 10.2 0.157 7.05 1.57 12.2 0.787
13 EX-8 JIB8RS 9/13/10 1.98 0.670 70.9 0.335 0.255 0.134 1.01 B 1.34 0.150 0.134 8.99 0.134 6.74 1.34 12.2 0_ 0.670
14 EX-9 JIBSR19 9/13/10 2.07 0.773 1 63.2 0.386 0.239 0.155 1.26 B 1.55 0.288 0.155 10.4 0.155 6.20 11.55 11.6 0.773
15 EX-10 JIBSTO 9/13/10 2.05 0.733 63.4 0.366 0.229 0.147 1.06 B 1.47 0.124 B 0.147 8.34 0.147 1 6.29 1.47 11.7 0.733
16 EX-11 JIBSTI 9/13/10 2.02 0.762 55.5 0.381 0.232 - 0.152 1.11 B 1.52 0.122 B 0.152 9.57 0.152 6.79 1.52 1 12.0 __ 0.762
17 E12 JB8T2 9/13/10 2.20 1 0.798 161.7 0.399+ 0.252 0.160 1.25 B 1.60 0.118 B 0.10 9.78 0.160 5.57 1.60 1 11.5 0.798
19 Statistical Computation Input Data ___ ________

20 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

21 Area Number Date mg~kg _____m mikg mgk gift mgi___ ___mkq mg1k ___ mg k __

22 EX1 J1138111 9/13/10 1.83 66.9 0.217 0,979 0.124 9.08 6.77 11.8

23 EX-2 JIB8R2 9113110 1.66 61.3 0.232 ______ 1.09 _______ 0.135 100 6.92 10.7 ___

24 EX-3 J1B8R3 9113110 1.86 __65.5 ___ 0.249 1.31 _______ 0.164 9.71 6.47 11.8
25 EX-4 JIBSR4 9/13/10 1.99 __69.3 0.261 1.20 _ ____ 0.140 10.7 6.45 11.2 ___

26 EX-5 J1138115 9113110 1.97 69.2 ____ 0.255 1.26 _ 0.129 19.86 6.47 11.1 ___

27 EX-6 J1B8R6 9113110 2.42 61.0 ____ 0.255 1_____ 1.32 _ __ 0.103 13.1 5.60 1___ 13.6

28 EX-7 JIB8R7 9/13/10 2.01 _ ___ 73.3 ____ 0.281 _ ___ 1.28 __0.140 10.2 7.05 12.2
29 EX-8 .1113818 9/113/10 1.98 __ ____ 70.9 1___ 0.255 1.01 _ __ 0.150 8.99 _ __ 6.74 ___ 12.2

30 EX-9 111381191 9/13/10 2.07 __ ____ 63.2 ___ 0.239 ______ 1.26 _ ___ 0.288 10.4 _____ 6.20 ____ 11.6 ___

31 EX-10O JIB38TO 19/13/10 2.05 §___ 3.4 __ ___ 0.229 _ __ 1.06 _ __ 0.124 8.34 _ __ 6.29 11.7 ___

32 EX-11I JIBSTI 9/13110 2.02 __ ____ 55.5 ______ 0.232 1.11 _ ____ 0.122 9.57 6___ 6.79 12.0 ___

33 EX-12 IJ1B8T2l 9/13/10 2.20 __ ____ 61.7 ____ 0.252 1_____ 1.2 _ __ 0.118 1 1 9.78 _ __ 5.57 ____ 11.5 ___

34 Statistical Computations _________ __________________

35 ____________ Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

Large data set (n 1 0), use Large data set (n 1l0), use Large data set (n 1:l0), Large data set (n Z:10). use Large data set (n ;?10), Large data set (n :10), Large data set (n 1l0). use Large data set (n 1l0).
36 95% UCL based on MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal MTCAStat lognormal lognormal and normal lognormal and normal MTCAStat normal use MTCAStat lognormal

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

37 N 12 12 12 12 12 1 12 1___ 12 12
38 % < Detection limit 0% 0% 0% 0% 0%0% 0%_0%

39 Mean 2.01 65.1 0.246 1.18 0.14 10.0 _ __ 6.44 11.8
40 Standard deviation 0.188 5.05 0.0174 0.11 0.0478 1.18 _ __ 0.474 0.726
41 95% UCL on mean 2.1 67.9 0.256 1.2 0.167 10.5 ____ 6.69 12.2
42 Maximum value 2.42 75. 0.281 1.3 0.268 13.17.516

Most Stringent Cleanup Limit for
43 nonradlonucllde and RAG typ 20 DE, GW & 200 1.51 GW and River 320 0.81 GW and River 18.5 GW and River 15.7 GW 22.0 River

m 9k gi River Protection GW Protection Protection GW Protection Protection Protection Protection Protection
4.4 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit? NA NA NA NO NA NA NA NA
46 > 10% above Cleanup Limit? NA NA NA NO NA NA NA NA
47 Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NA

Becuseallvales ar beow Because all values are Because all values are The data set meets the 3- Because all values are Because all values are Because all values are Because all values are

48 W 13-34 Copliace? bcagrue all5 values are elo below background (132 below background (1.51 part test criteria when below background (0.81 below background (18.5 below background (15.7 below background (22.0

48 WACar 173-34 Coplane bcgo n t 6.em/kgite. mg/kg) the 3-part test is not mg/kg) the 3-part test is compared to the most mg/kg) the 3-part test is mg/kg) the 3-part test is mg/kg) the 3-part test is not mg/kg) the 3-part test is
patts i o eqie.required. not required. stringent RAG. not required. not required. required. not required.
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SCALCULATION SHEETWashington Closure Hanfod~ Date 11/15/10
Originator J. D. Skocilie Job No. 14055 Calc. No. 060OX-CA-VO093 Rev. No. 0project 1 004IU-216 Field Rediediation Checked T.E. Que :, JDate -11/15/10

Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations ,~C> ~Sheet No. 6of 18

1 600-124 Statistical Calculations
2 Verification Data - Excavation__ _______ ________

3 Sample Sample Sample Lead Manganese Molybdenum Nickel Vanadium Zinc
4 Area Number Datek Q O mg/k 0 PQL mgkgQQ PQL jmg~gQ P0. PQL mg/kg 0 POL mg/kg Q PQL

5 EX-11 JIBBRI 9113110 F 2.55 0.485 305 4.85 0.503 B 11.94 9.11 3.88 71.3 2.42 41.0 _ 9.70
6 Dupicate o JIB8T3 9113110 2.45 0.365 336 3.65 0.431 B 1.46 10.6 2.92 69.9 1.83 40.2 7.30
7 EX-2 JIBSR2 9113/ 10 2.65 0.432 331 _ 4.32 0.515 B 1.73 9.93 3.46 173.8 2.16 41.2 8.65
8 EX-3 J1B8R3 W1110 3.79 0.399 316 3.99 ..482 B -1.60 8.51 3.20 65.9 2.00 144.7 7.99
9 EX-4 .1113814 9113110 3.14 _ 0.326 322 _ 3-26 0.433 B 1.30 9.48 2.61 63.7 1.63 42.5 6.52

10 EX-5 J113811 W1110 2.90 0.380 319 3.80 0.423 B 1.52 8.94 3.04 68.0 1.90 40.2 1 1 7.59
11 EX-6 J1138R6 9113110 3.35 0.360 286 _ 3.60 0.401 B 1.44 10.6 2.88 55.3 1.80 34.0 17.21
12 EX-7 J158R7 9113110 2.98 0.394 348 __ 3.94 0.442 B 1.57 10.4 3.15 70.6 1.97 44.1 17.87
13 EX-8 JIB8RS 9/13110 2.95 0.335 325 3.35 0.445 B 1.34 10.5 2.68 67.3 1.68 41.0 6.70
14 EX-9 JIB8R9 9/13/10 5.97 __ 0.386 301 __ 3.86 0.430 B 1.55 9.85 3.09 635 1.93 48.8 7.73
15 EX-10 JIBSTO 9/13/10 2.44 0.366 293 __ 3.66 0.406 B 1.47 9.49 2.93 166.1 11.83 38.1 7.33
16 EX-11 JIBSTI 9/13/10 2.9 _ 0.381 280 _ 3.81 0.398 B 1.52 9.31 3.05 63.3 1.91 38.5 7.62
17 EX-12 JIB8T2 1131 2.97 _ 0.399 1 272 _ 3.99 0.366 B 1.60 8.56 3.19 55.9 2.00 35.3 7.98
19 StatIsticall Con~ pua Input______ Data______ 

__

20 Sml ape Sample Lead Manganese Molybdenum Nickel Vanadium Zinc
21 Area Number Date mg/kg mgq ___ ___ mglk _____m ____ la__

22 JIBBR11 9113110 2.50 321 0.467 9.86 70.6 40.6
EX-1 JIB8T3 1____ ____

23 EX-2 JIB8R2 9113110 2.65 331 _______ 0.515 __9.93 73.8 ___ 41.2
24 EX-3 JISSR3 9113/10 3.79 316 _______ 0.482 __8.51 65.9 44.7
25 EXC-4 .11118114 9113110 3.14 322 _______ 0.433 9.48 63.7 42.5 _ ____
26 EX-5 JIB8R5 9113/10 1 2.90 319 _______ 0.423 __8.94 68.0 40.2
27 EX46 JIB8R6 9113110 1 3.35 286 0.401 1___ 10.6 55.3 ___ 34.0 1 ___28 EX-7 JIB8R7 9/131 10 2.98 348 0.442 10.4 70.6 44.1 _ __29 EX-8 JIBSRS 9113/10 2.95 325 _______ 0.445 __10.5 67.3 41.0
30 EX-9 JIB8R9 9113/10 5.97 301 1_____1 _ 0.430 __9.85 63.5 46.8 _ __31 X-lO 10 JIBSTO 9113/10 2.44 293 _______ 0.406 __9.49 ____ 66.1 38.1
321 EX-11I JIBSTI1 9113/10 2.99 1 1280 _______ 0.398 __9.31 163.3 38.5
331 EX-12 IJIB8T21 9113/10 2.97 1 1272 _______ 0.366 1 8.56 ____ 5935.3
34 S9tatistical Computations_ ________ ___ ___

35 Lead Mnnes Molybdenum Nickel Vanadium Zinc
95%g datL base an(gora n norml age data set (n 1 0), use Large data set (n 1l0), Large data set (n 1 0), use Large data set (n 1 0), Large data set (n zt10)36 9%ULbsdo lonraannoml MTCAStat lognormal use MTCAStat lognormal MTCAStat lagnormal use MTCAStat lognormal use MTCAStat lognarmaldistributian rejected, use distribution. distribution. distribution. distribution. distribution.

z-statistic.
37 N 12 12 12 12 12 12
38 % < Detection limit 0% 0% 0% 0% 0% 0%
39 Mean 3.22 309 0.44 9.62 65.3 40.6
40 Standard deviation 0.940 22.9 0.0405 0707 5.5 3741
41 950%UCL on mean 3.67 322 0.4560 10.0 68.5 42.7
42 Maximum value 5.97 348 0.51 10.6 73. 46.8

Most Stringent Cleanup Limit for
43 nonradionuclide and RAG tye 10.2 GW & River 512 GW & River 8 19.1 85.1 67.8 River

(mg/ka) Protection Protection GW Protection GW Protection GW Protection protection44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit? NA NA NO NA NA NA
46 > 10% above Cleanup Limit? NA NA NO NA NA NA
47 Any sample > 2X Cleanup Limit? NA NA NO NA NA NA

Because all values are below Because all values are The data set meets the 3- Because all values are Because all values are Because all values are
48 WAC 173-340 Compliance? background (10.2 mg/kg) the below background (512 part test criteria when below background (19. 1 below background (85.1 below background (67.8WAC 173-340 3-part test is mg/kg) the WAC 173-340 3,compared to the most mg/kg) the WAC 173-340 3- mg/kg) the WAC 173-340 mg/kg) the WAC 173-340

not required, part test is not required. stringent RAG. part test is not required. 3-part test is not required. 3-part test is not required.

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area B



Attachment to Waste Site Reclassification Form 2010-094 Rv

Washngto CloureCALCULATION SHEET

Originator I. D.Soe Date 11/15/10 Caic. No. 060OX-CA-VO093 Rev. No. 0
Project I 0-U163 Field Remediation Job No. 14655 Check . .Qeden-A Date 11/15110

Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations 9-"Sheet No. 7 of 18

1 600-124 Statistical Calculations
2 Verification Dat - Stag!ng Pile Area

3 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

4 Area Number Date mg/kg Q PO1 mglkg. Q PQL mg/kg Q PQL mg/kg Q POL mg/kg Q P01 mg/kg Q POL mg/kg Q PQL mg/kg 0 PQL

5 SPA-I J1B8T4 9/13/10 2.09 0.894 63.1 0.447 0.264 0.179 1.84 1.79 0.143 B 0.179 10.9 0.179 6.66 1.79 13.2 0.894

6 Dulct fJIB8V6 9/13/10 2.95 0.849 62.3 0.424 0.241 0.170 2.49 1.70 0.161 B 0.170 13.5 0.170 6.57 1.70 22.4 0.849
JIB8T4 _______

7 SPA-2 JIBSTS 9113110 2.75 0.778 61.1 0.389 0.256 0.156 4.31 _ 1.56 0.164 0.156 17.0 0.156 6.08 1.56 27.1 0.778

8 SPA-3 JIB8T6 9/13/10 2.29 0.737 74.0 0.389 0.286 0.147 2.22 1.47 0.159 0.147 11.1 0.147 6.00 1.47 12.0 0.737

9 SPA-4 J1B8T7 9/13/10 1.86 __ 0.741 54.8 0.371 0.230 0.148 1.11 B 1.48 0.121 B 0.148 .9.96 0.148 6.56 1.48 12.9 0.741

10 SPA-S JIB8T8 9/13/10 1.84 0.877 66.2 0.438 0.248 0.175 1.39 B 1.75 0.143 B 0.175 8.87 0.175 6.43 1 11.75 12.5 0.877

11 SPA-6 JIB8T9 9113110 1.94 0.880 65.6 __ 0.443 0.256 0.177 1.71 B 1.77 0.150 B 0.177 9.98 0.177 6.43 11.77 12.0 0.886

12 SPA-7 J1B8VO0 9/13/10 1.93 0.758 61.9 0.379 0.244 0.152 1.34 B 1.52 0.151 B 0.152 9.75 0.152 6.19 1.52 12.0 0.758

13 SPA-8 JIB8VI 9/ 13/10 1.85 _ 0.735 62.2 0.367 0.229 0.147 1.44 B 1.47 0.158 0.147 12.2 0.147 6.54 1.47 12.2 0.735

14 SPA-9 J1B8V2 9/13/10 2.02 0.698 62.7 __ 0.349 0.227 0.140 1.42 1.40 0.225 0.140 9.12 0.140 6.17 1.40 11.6 0.69

15 SPA-10 JIB8V3 9/13/10 2.48 __ 0.890 71.6 0.445 0.258 1 0.178 1 1.43 B 1.78 0.164 B 0.178 10.1 0.178 6.87 1.78 11.6089

16 SPA-11 JIB8V4 9131 1.79 0.670 164.2 0.335 0.236 1 0.134 1 1.24 B 1.34 0.146 0.134 9.00 0.134 6.50 1.34 11.30.7

17 SPA121 JIB8Vj 9/3/.10 156 1_ 0.656 153.4 0.328 0.200 0.131 0.839-A B 11.31 1 O34 0.131 19.87 1 0.131 16.53 11.31 12.0065
19~ Statistical Co rputation Input Data _____ ________

20 -Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium cobalt Cooper

21 Area Number Date mr/kg mg/k _ __mglkq_ _mqg _____ a/ka ____ jkq, __ mgi 1mk

22 SAI JIBOT41 9/13/10 2.52 62.7 0.253 2.17 0.152 12.2 6.62 17.8

23 SPA-2 J1B8T5 9/13110 2.75 61.1 0.256 4.31 0.164 ___17.0 6.08 27.1

24 -SPA-3 JIB8T6 9/13/10 2.29 74.0 0.286 2.22 _ 0.159 __ ___ 11.1 _ __ 6.00 12.0

25 SPA-4 JIB8T7 9/13/10 1.86 54.8 ____ 0.230 __1.11 __ ___ 0.121 ____ 10.0 6.56 12.9 ______

26 SPA-5 JIB8T8 9/ 13/10 1.84 66.2 0.248 1.39 _____ 0.143 _____ 8.87 6.43 ___ 12.5

27 SPA-B JIB8T9 9/13/10 1.94 65.6 0.256 _ ___ 1.71 0.150 _____ 10.0 6.43 ___ 12.0

28 SPA-7 JIB8VO 9/13/10 1.93 161.9 1___ 0.244 _ ___ 1.34 10.151 ____ 9.75 6.19 1_____ 12.0 1___

29 SPA-8 JIB8V 9/13/10 1.85 62.2 ____ 0.229 1.44 0.158 12.2 6.54 112.2

30 SPA-9 JIB8V2 9/13/10 2.02 162.7 ___ 0.227 ______ 1.42 _ ___ 0.225 ______ 9.12 _ __ 6.17 _ 11.6 ______

31 SPA-10 JIB8V3 9/113110 2.48 1___ 71.6 0.258 ______ 1.43 _ ___ 0.164 _____ 10.1 _ __ 6.87 _ 11.6 __ ___

32 SPA-11I J1B8V4 911 1.79 _ __ 64.2 0.236 ______ 1.24 _ ___ 0.146 _ ___ 9.00 _ __ 6.50 1_ 11.'3

331 SPA-12 IJIB8V /31 1.56 _ __ 53.4 ____ .0 _____ 0.839 _ ___ 0.134 _____ 9.87 _ __ 6.53 1_ 12.0 __ ___

34 Statistical Computations ___________

35 ___________ Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt - Copper_ __

Lagedaa et(nz: 0, se Lagedtase ( l ). Lagedaa etI l ), Lagedaa etIn;-10,Large data set (n ZO10), Large data set (n 1l0), Large data set (n 1 ) ag dtst( A0),

36 95% UC based Larg dTatat (onora u1) sse Lre dTata t lonora u1) sLre data st lonor10a, lognornmal and normal lognormal and normal lognormal and normal us TAt lgoml onralndoml

695 CLbaedoiMCstaibton.ra use tAiautilonra use rbtin distribution rejected, use distribution rejected, use distribution rejected, use use tAiautilonr distribution rejected, use

ditiuto.z-statistic. z-statistic. z-statistic. z-statistic.

37 N 12 ]_ ___ 12 12 12 12 12 112 .12

38 % < Detection linit 0% J_ __ 0% 0% 0% 0% 0% 0%/ 0% _ ___

39 Mean 2.07 j_ ___ 63.4 0.244 1.72 0.15 10.8 6.41 13.8 ___

40 Standard deviation 0.357 j ____ 5.85 0.0203 0.907 0.025 2.26 0.252 4.54 __

41 95% UCL on mean 2.27 I_ ___ 66.6 0.255 2.15 0.168 11i.8~...L.............. 6.54 15.9 ___

42 Maximum valu 2.95 -374.0 0.286 4.31 0.225 17.06.8 27.1
Most Stringent Cleanup Limit for

43 nonradlonuclide and RAG typ 20 DE, 6W & 200 GW 1.51 GW and River 320 0.81 GW and River 18.5 GW and River 15.7 22.0

(mgikg) River Protection Protection Protection GW Protection Protection Protection GW Protection River Protection

44 WAC 173-340 3-PART TEST
45 950/6UCL >Cleanup Lmit? NA NA NA NO NA NA NA NO

46 > 10%/ above Cleanup Limit? NA NA NA NO NA NA NA YES

47 Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NO

Beaseal aus r blw Because all values are Because all values are The data set meets the 3- Because all values are Because all values are Because all values are w til ed erf met

48 WC13-4 oplac? Barund (6.5 mg/kg) are elo below background (132 below background (1.51 part test criteria when below background (0.81 below background (18.5 below background (15.7 data se prme The p

part test is not required. mg/kg) the 3-part test is mg/kg) the 3-part test is compared to the most mg/kg) the 3-part test is mg/kg) the 3-part test is mg/kg) the 3-part test is test whien compared to
not required. not required. stringent RAG. not required. not required. not required, the direct exposure RAG.

Remaining Sites Verification Package for the 600-1 24, White Bluffs Bum Site and Paint Disposal AreaB-



Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washinaton Closure Hanford Date 11/15/10 Calc. No. 060OX-CA-VO093Originator J. D. Skoglie 11 )Job No.. 14655 Checked T. . ueen~~\ Rev. No. 0Project 100-IU-2/6 Field Rimediation Date 11/15/10Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 8 of 18

1 600-124 Statistical Calculations
2 Verification Data - Staging Pile Area_____
3 Sample Sample Sample Lead _ ___ Manqanese Mot btdenum ____Nickel Vanadium Zinc____ TPH - motor oil Benzo(a)anthracene4 Area Number Date mgk _Q PQL mglg 0 PQL mgk Q0 PQL mgk Q PQL jg/kg 0 PQL m!g~lk Q- PQL ugk Q POL ugikg Q POL5 SPA-I .JIB8T4 9113/10 4.67 0.447 303 4.47 0.411 B 1.79 12.2 3.58 64.0 2.24 41.3 8.94 10900 9900 1.28 J 3.35

6Dupllotas of JIB8V6 9113110 4.41 0.424 302 4.24 1.63 B 1.70 13.5 3.40 61.0 2.12 88.2 8.49 12300 J 10200 1.94 J 3.19JIBST4__ __

7 SPA-2 J1B;8T5 911-3110 5.59 0.389 302 3.89 0.921 B 1.56 12.3 3.11 55.7 1.94 39.2 7.78 196000 D 49200 1.62 J 3.208 SPA-3 JIB38T6 9113/10 5.00 0.369 311 3.69 0.394 B 1.47 9.33 2.95 55.8 1.84 42.2 7.37 11900 10100 0.955 J 3.359 SPA-4 JIB8T7 9/13/10 2.88 0.371 291 __ 3.71 0.393 B 1.48 11.5 2.97 60.8 1.85 38.4 7.41 3900 J 110100 3.32 U 3.3210 SPA-5 JIB8T8 9113110 3.08 0.438 308 _ 4.38 0.400 B 1.75 8.64 3.51 65.8 2.19 40.5 8.77 10100 U 110100 1.33 J 3.3611 SPA-6 J188T9 9113110 6.23 0.443 298 __ 4.43 0.435 B 1.77 9.76 3.54 65.4 2.21 42.5 8.86 6550 J 9930 3.34 U 3.3412 SPA-7 JIB8VO 9/13110 3.70 0.379 279 __ 3.79 0.402 B 1.52 9.78 3.03 62.6 1.89 42.8 7.58 15400 10100 1.89 J 3.2913 SPA-a JIB8YI 9113110 4.06 __ 0.367 314 __ 3.67 0.440 B 1.47 10.5 2.94 64.4 1.84 42.2 7.35 12400 J 10100 2.14 J 3.2714 SPA-S JIBOV2 9/13/10 6.24 0.349 290 __ 3.49 0.448 B 1.40 9.66 2.79 64.9 1.74 45.4 6.98 30200 J 10000 6.73 3.2715 SPA-10 JIB8V3 9/13/10 3.88 0.445 338 __ 4.45 0.479 B 1.78 1163.56 72.4 2.23 45.1 8.90 13530 J 10100 3.38 U 3.3316 SPA-11 JIBSV4 9/13/10i 2.93 0.335 310 3.35 0.424 B 1.4 10.4 2.68 68.2 1.68 42.7 6.70 19800 UJ 980 3.341 U 3.-3417 SPA-12 JIB8V5 9113110 2.39 __ 0.328 282 __ 3.28 0.439 1B 1.31 9.20 2.63 168.1 1.64 140.0 6.56 19900 UJ 9900 13.32 1U L 3 3219 Statistical Comuatonpu Data_________ 
_______20 Sample Sample Sample Lead Manganese Molybdenum Nickel Vanadium zinc TPII - motor oil Benzo(a)anthracene21 Area Number Date mg/bg mgka___ m/kg mg/hg _____ mlkg ____ ___ ug/k; 1__

SPA- ..,iesv 9113110 4.54 303 1.02 12.9 62.5 64.8 11600 1.61
23 SPA-2 JI38T5 9113110 5.59 _ ___ 302 ______ 0.921 12.3 _______ 55.7 ____ 39.2 ___ 196000 1.62 ___24 SPA-3 JIBST6 9/13/10 5.00 311 0.394 9.33 _______ 55.8 ___ 42.2 ______ 11900 0.9625 SPA-4 JIB8T7 9/13110. 2.88 _ ____ 291 _____ 0.393 11.5 60.8 ___ 38.4 ___ 3900 ___ 1.6626 SPA-S JIB8T8 9/13110. 3.08 308 _____ 0.400 8.64 _ 65.8 ___ 40.5 _____ 5050 _ 1.33 ___27 SPA-6 JIBITS 9113110 6.23 _ ____ 298 ______ 0.435 _____ 9.76 ____ 65.4 ___ 42.5 _ ___ 6550 1 1 __ 1.67128 SPA-7 JIBSVO .9/13/10 3.70 _ ____ 279 . ____ 0.402 _____ 9.78 ____ 62.6 42.8 _ ___ 15400 _ ___ 1.89 ___29 SPA-S JIB8VI 9113110 4.06 _ ___ 314 ______ 0.440 _____ 10.5 ____ 64.4 42.2 12400 ___ 2.14 __ ___30- SPA-9 1J18B8V2 9113/10 6.24 _ ___ 290 0.448 _____ 9.66 ____ 64.9 ___ 45.4 ______ 30200 ___ 6.73311 SPA-10 JIBBV3 9113110 3.88 _ ____ 338 _ __ 0.479 ______ 11.6. ____ 72.4 ___ 45.1 ______ 3530 ____ 1.67321 SPA-1I JIB8V4 9/13/10 2.93 _ ___ 310 ___ 0.424 _____ 10.4 ____ 68.2 ___ 42.7 4900 ___ 1.6733L. SPA-12 1JIB8V5 9113110 2.39 28 ____ 0.439 _____ 9.20 ____ 68.1 ___ 4. ______ 4950 _ ___ 1.66 ___34 Statistical Computations_____ ______ ____ ___
35 _____Lead Manganese Molybdenum Nickel Vanadium ____Zinc____ TPH - motor oil Benzo(a)anthracene

data set set((n!:110),s Luse dtLarge ( >data Lrsetataset n10).) aLarget sdata set. us(nare10)astLarge 0 Ladataaa set(n(n10, 10)eatLarge( dataLasetda (net(n10)0)Large ~~~~lagrg l daan e nor10),lagdaastn 1)ue Lredtaet( 0) lognormal and normal lognormal and normal lognormal and normal36 95% UCL based on MTCAStat lognormal use MTCAStat lognormal ditrginoreecand , orma MTCAStat lognormal use MTCAStat lognormal distribution rejected, use distribution rejected, use distribution rejected, usedistribution. distribution, distribu tion r j cte , s distribution, distribution. z s ai t c -t t si .z s ai t c
37N 12 _____ 12 12 _____ 12 ______ 12 _ _____ 12 12 ____ 12 __ ___38 % < Detection limit 0% 0% ____ 0% 0% 0% ____ 0% _____ 25% j,____ 42% __ ___39 Mean 4.21 302 0.516 10.5 63.9 43.8 25532 {____ 2.05 __ ___40 Standard deviation 1.32 16.0 0.215 1.32 4.88 6.93 54203 ',1.50 __ ___41 95% UCL on mean 5.09 311 0.618 11.2 66.6 47.1 51271 j___ 2.76 ___ ___42 . Maximumn value 6.24 338 ____ 1.63 13.5 72.4 . 82____196000 ____ 6.73 ___

Most Stringent Cleanup Limit for 
000143 nonradionuclide and RAG type 10.2 GW & River 512 GW & River 8 19.1 85.1 67.8 River ugk E W& u/g GW & River

-(mg/kg) unless noted otherwise Protection Protection GW Protection GW Protection GW Protection Protection River Protection Protection44 WAG 173-340 3-PART TEST
45 95% UCL > Cleanup Uimit? NA NA NO NA NA NO NO NO46 > 10% above Cleanup Limit? NA NA NO NA NA NO - NO NO47 Any sample > 2X Cleanup Limit? NA NA NO NA NA NO NO NO

Because all values are below Because all values are The data set meets the 3- Because all values are Because all values are The data set meets the 3-o The data set meets the 3- The data set meets the 3-48 WAC 173-340 Compliance? background (10.2 mg/kg) the 3 below background (512 part test criteria when below background (19.1 below background (85.1 part test criteria when part test criteria when part test criteria whenpat es s otrqure. mg/kg) the 3-part test is compared to the most mg/kg) the 3-part test is not mg/kg) the 3-part test is compared to the most compared to the most compared to the mostpatts i o eqienot required, stringent RAG. required, not required. stringent RAG. stringent RAG. stringent RAG.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area B4



Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washington Closure Hanford Date 11/15/10 Ca~c. No. 060OX-CA-VO093

Originator J. D. Skoglie (~JJob No. 14655 Checked T.E ue Rev. No. 0
Project 100-IU-2/6 Field Rbmediation Date 11/15/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 9 of 18

1 600-124 Statistical Calculations
2 Verification Data - Staging Pile Area___________ ______________________________ ___________________

3 Sample Sample Sample Benz a)p rne Benzo(b fuoranthene Benzo(ghi) erylene Chrysen1e Fluoranthene Phenanthrene ____ yrene

4 Area Number Date ug/kg Q PQL ug~kg Q PQL uglkg Q PQL uglkg Q POL ug/kg Q PQL ug/kg 01 PQL uglkg Q PQL
5 SPA-I JIBST4 9113110 1.68 J 3.35 2.25 J 3.35 2.03 T 3.35 2.43 J 3.35 3.51 3.35 1.24 J 3.35 3.32 J 3.35

6 Duplictae of JIBSV6 9113110 1.45 J 3.19 4.07 3.19 1.69 J 3.19 2.12 J 3.19 2.97 J 3.19 1.53 J 3.19 3.16 J 3.19
JIB8T4 ___ ___________

7 SPA-2 JIB8T5 9/13110 1.72 J 3.20 3.21 3.20 2.28 J 3.2 1.62 J 3.20 11.0 3.20 2.97 J 3.20 5.05 3.20
8 SPA-3 JIBUT6 9113110 1.61 J 3.35 2.85 J 3.35 1.41 J 3.35 1.36 J 3.35 2.46 J 3.35 1.63 J 3.35 3.94 3.35

9 SPA-4 JIB8T7 9113110 3.32 U_ 3.32 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32 3.32 'U 3.32 3.32 U 3.32 3.32 U 3.32
10 SPA-5 JIB8T8 9113110 1.14 J 3.36 1.36 J 3.36 1.78 J 3.36 3.36 U 3.36 2.71 J 3.36 3.36 U 3.36 1.55 J 3.36
11 SPA-fl *JIB8T9 9113110 3.34 U 3.34 1.74 J 3.34 3.34 U 3.34 1.80 J 3.34 2.34 J 3.34 0.902 J 3.34 3.04 J 3.34
12 SPA-7 J1BBVO 9113110 2.53 J 3.29 3.50 __ 3.29 3.19 J 3.29 4.56 3.29 4.56 3.29 1.48 J 3.29 6.15 3.29
13 SPA-S JiBSYI 9113110 1.70 J 3.27 3.03 J 3.27 1.69 J M3.27 2.00 J 3.27 5.88 3.27 2.32 J 3.27 4.14 3.27
14 SPA-9 JIB8V2 9113110 7.58 3.27 11.1 _ 3.27 8.87 3.33 4.37 __ 3.27 17.1 3.27 7.23 3.27 17.0 ___ 3.27
15 SPA-10 J1B8V3 9113110 3.38 U 3.38 3.38 U 3.38 3.38 U 3.38 3.38 U 3.33 3.38 U 3 .33 3.38 U 3.33 3.38 U 3.33
16 SPA-11 J1BSV4 9113110 3.34 U 3.34 3.3- U 334 5.68 3.38 3.34 U 3.34 3.34 U 3 .38 3.34 U 3.38 3.34 U 3.34
17 S--PA-12 JI85 9113110 3.32 U 3.32 3.32 U .2 3.32 U 3.32 3.32 U 3.32 3.32 1U 13.32 3.32 U 13.34 13.32 U 3.32
19 Statistical Computation Input Data_____ ___ __________________

20 Sample Sample Sample Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Chrysene Fluoranthene, Phenanthrene Pyrene
21 Area Number Date ukg uq ~ ____ ug/k uqkg u/ki 1______ ugkf,

22 JIB8T4I 9113110 1.57 3.16 1.86 2.28 3.24 1.39 3.24
SPA-I JIB8V6I11

23 SPA-2 JIBST5 9113110 1.72 __3.21 2.28 1.62 ______ 11.0 __ ___ 2.97 __5.05 ___

24 SPA-3 J1B8T6 9113/10 1.61 __2.85 1.41 1.36 2.46 ____ 1.63 3.94
25 SPA-4 JIB8T7 9113110 1 1.66 __1.66 __1.66 1.66 ____ 1.66 ____ 1.66 1.66
26 SPA-5 JIB8T8 9/13110 1.14 1_ 1.36 1.78 1.68 2.71 1___ 1.68 1.55
27 SPA-6 JIBST9 9113110 1.67 1_ 1.74 1_ 1.67 _ ___ 1.80 2.34 _ ___ 0.90 __3.04____

28 SPA-7 JIB8VO 9113110 2.53 3.50 3.19 _ ___ 4.56 ______ 4.56 __ ___ 1.48 _ ___ 6.15

29 SPA-S JIB8VYI 9113110 1.70 _ ___ 3.03 1.69 ______ 2.00 ____ 5.88 _ __ 2.32 ______ 4.14

30 SPA-9 J1BSV2 9113110 7.58 _ __ 11.1 8.87 ______ 4.37 ____ 17.1 _ ____ 7.23 _ __ 17.0 ______

31 SPA-10 JIBBV3 9)13110 1.69 _ __ 1.69 _ .9 _ ___ .7___ .7 _ ___ 16 ___ .7___
32 SPA-1I JIBOV41 911312 1.67 ____ 16 _56 _____ 16 ___ 16 ____ .9____ 16
33 SPA-12 JIBSYS 91,1 1.6 -___ .616 _____ 16 _ ___ 16.___ .7____ 16 __

34 Statistical Computations _____ ________ ________ ________ ___ _______ ___ _____

35 Benzo(ajpyrene Benzo(b fluc anthene Benz oheryene ChrysenIe Fluoranthene Phenanthrene Pyrene
Large data set (n 1l0), Large data set (n 1l0), Large data set (n 1 0), Large data set (n ;!1l0), Large data set (n "a10), Large data set (n 1 0), Large data set (n 1l0),

36 50 UC bsedon lognormal and normal lognormal and normal lognormal and normal lognormal and normal lognormal and normal lognormal and normal lognormal and normal
395UCbaeon distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use

3N 12z-statistic.__12__ z-statistic. 12z-statistic. 12z-statistic. 12z-statistic. 12z-statistic. 12z-statistic.

38 % < Detection limit 42% 1_ __ 33% 33% 42% 33% _ ____ 42% 33%_ _ ___

39 Mean 2.18 ]______ 3.05 2.79 2.19 4.66 ____ 2.19 [ _4.23 ___

40 Standard deviation 1.73 _______ 2.65 2.25 1.08 _ 4.75 _ ___ 1.66 4.30 _ __

41 95% UCL on mean 3.00 _______ 4.31 3.86 2.71 6.92 _ __ 2.98 [_ _____ 6.27 _ ____

42 Maximum value 7.58 J______ 11.1 _ __ 8.87 _ __ 4.56 ____ 17.1 _ __ 7.23 ______ 17.0 _ __

Most Stringent Cleanup Limit for 40018000 240000 48000
43 nonradionuclide and RAG type 15 ug/kg GW & River 15 tjg/kg GW & River 48000 100 ug/kg River gk tgugg

(mg/kg) unless noted otherwise Protection Protection ukg GW Protection Protection u/g River Protection UIk GW Protection ul g W Protection
44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit? NO NO NO NO NO NO NO
46 > 10% above Cleanup Limit? NO NO NO NO NO NO NO
47 Any sample > 2X Cleanup Limit? NO NO NO NO NO NO NO

Th dtast ees h 3patThe data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set. meets the 3- The data set meets the 3-
481330Cmlac? te daitea se metsthmparto part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when

48 AC17-30 omlinc? es citri wencopaedto compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most
th os tinet A. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG.

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area B i



Attachment to Waste Site Reclassification Form 20 10-094 Rv

CALCULATION SHEET
Washlnaton Closure Hanford
Originator J. 0. Skoglie Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0Project 100-IU-2/6 Field Rem dion Job No. -14655 Checked T. . Qee i~ Date 1T1/15/10Subject 600-124 Waste Site 1~au eiiain95% UCL Calculations 4 ~ She co. 10of1

Ecology Software (MTCAStat)_Results, 600-1 24 WasteSiteExcavation ________________________________

1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UICL Calculation DATA ID Beryllium 95% UCL CalculationJi B8R1/ JI B8R1/ Ji B8RI2 1.83 JIB8T3 66.9 J1B8T3 0.217 J1B8T3
3 1.66 J1B8R2 61.3 JIB8R2 0.232 J1B8R24 1.86 J1B8R3 Number of samples Uncensored values 65.5 J1B8R3 Number of samples Uncensored values 0.249 J1B8R3 Number of samples Uncensored values5 1.99 J188R4 Uncensored 12 Mean 2.01 69.3 J1B8R4 Uncensored 12 Mean 65.1 0.261 J1B8R4 Uncensored 12 Mean 0.2466 1.97 J1IB8R5 Censored Lognormal mean 2.01 69.2 JIB8RS Censored Lognormal mean 65.1 0.255 J1B8R5 Censored Lognormal mean 0.2467 2.42 J1B8R6 Detection limit or POL Sid. devn. 0.188 61.0 J1B8R6 Detection limit or POL Std. devn. 5.05 0.255 JIB8R6 Detection limit or POL Std. devn. 0.01748 2.01 J1B8R7 Method detection limit Median 2.00 73.3 JIB8R7 Method detection limit Median 64.5 0.281 JIB8R7 Method detection limit Median 0.2519 1.98 J188R8 TOTAL 12 Min. 1.66 70.9 J1IB8R8 TOTAL 12 Min. 55.5 0.255 J 1B8R8 TOTAL 12 Min. 0.21710 2.07 JIB8R9 Max 2.42 63.2 JI B8R9 Max 73.3 0.239 JIB8R9 Max 0.28111 2.05 J1B8TO 63.4 J1IB8TO 0.229 J1B8TO12 2.02 J1B8T1 55.5 JIB8T1 0.232 JIB8TI13 2.20 J1B8T2 61.7 J1B8T2 0.252 JIB8T214 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?15 Lognormal distribution? Normal distribution? r-squared is: 0.966 r-squared is: 0.972 r-squared is: 0.953 r-squared is: 0.95016 r-squared is: 0.926 r-squared is: 0.918 Recommendations: Recommendations:17 Recommendations: Use lognormal distribution. Use lognormal disribution.18 Use lognormal distribution.

19 UCL (Land's method) is 67.9 UCI (Land's method) is 0.25620 UCL (Land's method) is 2.11
21 ___________________________________

22 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL CaiculationJ1B8RI/ Ji B8RI Ji B8RI/23 0.98 J 1B8T3 0.124 J1B8T3 9.08 J1B8T324 1.09 11B81R2 0.135 JIB8R2 10.0 JIB8R225 1.31 J1B8R3 Number of samples Uncensored values 0.164 J168R3 Number of samples Uncensored values 9.71 J1B8R3 Number of samples Uncensored values26 1.20 J1B8R4 Uncensored 12 Mean 1.18 0.140 JIB8R4 Uncensored 12 Mean 0.145 10.7 J1B8R4 Uncensored 12 Mean 10.027 1.26 J1B8RS Censored Lognormal mean 1.18 0.129 J1B8R5 Censored Lognormal mean 0.144 9.86 JIB8R5 Censored Lognormal mean 10.028 1.32 J1B8R6 Detection limit or POL Std. devn. 0.121 0.103 J188R6 Detection limit or POL Std. devn. 0.0478 13.1 JIB8R6 Detection limit or POL Std. devn. 1.1829 1.28 J1B8R7 Method detection limit Median 1.23 0.140 J1B8R7 Method detection limit Median 0.132 10.2 J1 B8117 Method detection limit Median 9.8230 1.01 J1B8R8 TOTAL 12 Min. 0.98 0.150 JIB8R8 TOTAL 12 Min. 0.103 8.99 J1 B8118 TOTAL 12 Min. 8.3431 1.26 J1B8R9 Max 1.32 0.288 Ji B8R9 Max. 0.288 10.4 J1B8R9 Max 13.132 1.06 JIB8TO 0.124 JIB8TO 8.34 JI1B8TO33 1.11 J1B8T1 0.122 JIB8T1 9.57 J1B8T134 1.25 J1B8T2 0.118 J1IB8T2 9.78 J1IB8T2
35
36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?37 r-squared is: 0.912 r-squared is: 0.918 r-squared is: 0.747 r-squared is: 0.613 r-quared is: 0.877 r-squared is: 0.82938 Recommendations: Recommendations: Recommendations:39 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.40
41 UCL (Land's method) is 1.25 UCL (based on Z-statistic) is 0.167 UCL (based on Z-statistic) is 10.5421

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area B1



Attachment to Waste Site Reclassification Form 20 10-094 Rv

Washington Closure HanfordCACLTO SHE
Originator J. 0. Skoglie Date 11/17/10 Calc. No. 060OX-CA-VO093 Rev. No. -0

Project 1 00-IU-2/6 Field Remediaton Job No. 14655 Checked T. E. Quee Date 11/17/10

Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations I ~ Z iK Sheet No. 11of 18

_____________________________________________________Ecology Software (MTCAStat) Results, 600-124 Waste Site Excavation _______________________________

1 DATA tD Cobalt 95% UCL Calculation DATA tD Copper 95% UCL Calculation DATA tD Lead 95% UCL Calcurlation

2J188RII' J1B8RI/ Ji B8R1/
2 6.77 J188T3 11.8 J 1 8T3 2.50 J1B8T3

3 6.92 J168R2 10.7 J1B8R2 2.65 JIB8R2
4 6.47 J1 B8R3 Number of samples Uncensored values 11.8 J1B8R3 Number of samples Uncensored values 3.79 J IB8R3 Number of samples Uncensored values

5 8.45 J1IB8R4 Uncensored 12 Mean 6.44 11.2 JIB8R4 Uncensored 12 Mean 11.8 3.14 J1IB8R4 Uncensored 12 Mean 3.22

6 6.47 J1 B8115 Censored Lognormal mean 6.45 11.1 J1B8R5 Censored Lognormal mean 11.8 2.90 J1B8R5 Censored Lognormal mean 3.21

7 5.60 Ji B8R6 Detection limit or POL Std. devn. 0.474 13.6 Ji B8R6 Detection limit or POL Std. devn. 0.726 3.35 Ji 88R6 Detection limit or PQL Std. devn. 0.940

8 7.05 JI B8R7 Method detection limit Median 6.47 12.2 J1B8R7 Method detection limit Median 11.7 2.98 J1B8R7 Method detection limit Median 2.98

9 6.74 J1B8R8 TOTAL 12 Min. 5.57 12.2 JIB8R8 TOTAL 12 Min. 10.7 2.95 J188R8 TOTAL 12 Min 2.44

10 6.20 J186R9 Max 7.05 11.6 JI B8R9 Max 13.6 5.97 J1B8R9 Max 5.97

11 6.29 J 1B8TO 11.7 JIB8TO 2.44 J1 B8TO
12 6.79 JIB8TI 12.0 JIB8TI 2.99 JIB8T1
13 5.57 J1B8T2 11.5 J IB8T2 2.97 J1BST2
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

15 Lognormal distribution? Normal distribution? r-squared is: 0.901 r-squared is: 0.879 r-squared is: 0.768 r-squared is: 0.652
16 r-squared is: 0.891 r-squared is: 0.909 Recommendations: Recommendations:
17 Recommendations: Use lognormal distribution. Reject BOTH lognormal and normal distributions.
18 Use normal distribution.
19 UCI (Land's method) is 12.2 UCL (based on Z-statisic) is 3.67
20 UCL (based on t-statistic) is 6.69
2121___________________________________ ______________________________________

22 DATA tD Manganese 95% UCL Calculation DATA tD Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation
J1B8RII J188RI/ Ji B8R11

23 321 J 1B8T3 0.467 JI88T3 9.86 J188T3
24 331 J1 B8R2 0.515 J 188R2 9.93 J1B8R2
25 316 J1 B8R3 Number of samples Uncensored values 0.482 JI1B8R3 Number of samples Uncensored values 8.51 JI B8R3 Number of samples Uncensored values
26 322 J1B8R4 Uncensored 12 Mean 309 0.433 J1B8R4 Uncensored 12 Mean 0.434 9.48 J1B8R4 Uncensored 12 Mean 9.62

27 319 J168R5 Censored Lognormal mean 310 0.423 J1B8R5 Censored Lognornal mean 0.434 8.94 J1B8R5 Censored Lognormal mean 9.62
28 286 J1B8R6 Detection limit or POL Std. devn. 22.9 0.401 J 1 8R6 Detection limit or POL Std. devn. 0.0405 10.8 JIB8R6 Detection limit or POL Std. devn. 0.707
29 348 J IB8R7 Method detection limit Median 318 0.442 J 1B8117 Method detection limit Median 0.432 10.4 J1B8R7 Method detection limit Median 9.67

30 325 J198R8 TOTAL 12 Min. 272 0.445 J1B8R8 TOTAL 12 Min. 0.366 10.5 J IB8R8 TOTAL 12 Min. 8.51
31 301 JIB8R9 Max 348 0.430 JIB8R9 Max 0.515 9.85 J1B8R9 Max 10.6
32 293 J1IB8TO 0.406 J1B8TO 9.49 J1B8TO
33 280 J1B8TI 0.398 JIB8T1 9.31 J1B8TI
34 272 J1B8T2 0.366 JIB8T2 8.56 J1B8T2

35 Lognormal distribution? Normal distribution?
36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? r-squared is' 0.956 r-squared is: 0.960
37 r-squared is: 0.957 r-squared is: 0.961 r-squsred is: 0.980 r-squared is: 0.973 Recommendations:
38 Recommendations: Recommendations: Use lognormal distribution.
39 Use lognormal distribution. Use lognormal distribution.
40 UCL (Land's method) is 10.0
41 UCL (Land's method) is 322 UCL (Land's method) is 0.456
424 ___________________________________ ____________________________________ _____________________________________
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Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washington Closure Han for~

Originator JD.Solie WDate 11/15/10 CaIc. No. 060OX-CA-VO093 Rev. No. 0
Project 100-IU-2/6 Field Remediation Job No. 14655 Checked T.E Qe Date 11/15/10

Subject 600-1 24 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 12 of 18

Ecology Software (MTCAStat) Results, 600-1 24 Waste Site Excavation
1 DATA ID Vanadium 95 UCL Calculation DATA ID Zinc 95% UCL Calculation

2J1B8R1/ J1B8R1/
2 70.6 J11B8T3 40.6 11138T3

3 73.8 J1B38R2 41.2 J1B38R2
4 65.9 J11B8R3 Number of samples Uncensored values 44.7 11138R3 Number of samples Uncensored values
5 63.7 J1B38R4 Uncensored 12 Mean 65.3 42.5 JIB38R4 Uncensored 12 Mean 40.6
6 68.0 J11B8R5 Censored Lognormal mean 65.4 40.2 J1 B8R5 Censored Lognormal mean 40.6
7. 55.3 JIB38R6 Detection limit or PQL Std. devn. 5.55 34.0 J1B8R6 Detection limit or PQL Std. devn. 3.748 70.6 JIB38R7 Method detection limit Median 66.0 44.1 JIB 18R7 Method detection limit Median 40.89 67.3 JIB38R8 TOTAL 12 Min. 55.3 41.0 J1118R8 TOTAL 12 Min. 34.010 63.5 JIB18R9 Max. 73.8 46.8 J 1B18R9 Max. 46.811 66.1 J I1B8TO 38.1 J1B38TO

12 63.3 J1B8T1 38.5 J1IB8T1
13 55.9 J 1B18T2 35.3 J11B8T2
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.918 r-squared is: 0.936 r-squared is: 0.974 r-squared is: 0.982
16 Recommendations: Recommendations:
17 Use lognormal distribution. Use lognormal distribution.
18
19 UCL (Land's method) is 68.5 UCL (Land's method) is 42.7
201_________________________________________

21

Remaining Sites Verification Package for the 600-124, White Bluffs Burn Site and Paint Disposal Area B1



Attachment to Waste Site Reclassification Form 20 10-094 Rv

CALCULATION SHEET

Washington Closure Hanford
Originator J. D. Skoglie Date 11/15/10 Caic. No. 060OX-CA-VO093 Rev. No. 0

Project 100-IU-2/6 Field Reh~iation Job No. 14655 Checked T. E. Date 11/15/10

Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations O e n Sheet No. 13 of 18

_________________________________________________ Ecology Software (MTCAStat)_Results,_600-124 Waste Site StagingPile Area

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

2 2.52 J18V62.7 J1BT/0.253 J18V6
JI1BV6J1B8V6 J1B8V6

3 2.75 J1B8T5 61.1 J188T5 0.256 J1B38T5
4 2.29 J I B8T6 Number of samples Uncensored values 74.0 Ji 876 Number of samples Uncensored values 0.286 Ji1 B8T6 Number of samples Uncensored values
5 1.86 J 1B8T7 Uncensored 12 Mean 2.07 54.8 JIB8T7 Uncensored 12 Mean 63.4 0.230 J1B8T7 Uncensored 12 Mean 0.244
6 1.84 J1I88T8 Censored Lognormal mean 2.07 66.2 JIB8T8 Censored Lognormal mean 63.4 0.248 J1B8T8 Censored Lognormal mean 0.244

7 1.94 J 1 BT9 Detection limit or PQ1 Std. devn. 0.357 65.6 J1B8T9 Detection limit or PQL Std. devn. 5.85 0.256 J1B8T9 Detection limit or P01 Std. devn. 0.0203
8 1.93 J1B8VO Method detection limit Median 1.94 61.9 J1B8VO Method detection limit Median 62.7 0.244 J1BSVO Method detection limit Median 0.246
9 1.85 JiB8VI TOTAL 12 Min. 1.56 62.2 J 1B8V1 TOTAL 12 Mini. 53.4 0.229 J1B8V1 TOTAL 12 Mini. 0.206

10 2.02 JI1B8V2 Max. 2.75 62.7 J IB8V2 Max. 74.0 0.227 J1B8V2 Max. 0.286
11 2.48 J1B8V3 71.6 J1B8V3 0.258 J1B8V3
12 1.79 11138W 64.2 J1B8V4 0.236 JIB8V4
13 1.56 J1B8V5 53.4 JI1B8V5. 0.206 J188V5
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 Lognormal distribution? Normal distribution? r-squared is: 0.935 r-squared is: 0.937 r-squared is: 0.948 r-squared is: 0.946
16 r-squared is: 0.931 r-squared is: 0.910 Recommendations: Recommendations:
17 Recommendations: Use lognormnal distribution. Use lognormal distribution.
18 Use lognormal distribution.
19 UCL (Land's method) is 66.6 UCL (Land's method) is 0.255
20 UCL (Land's method) is 2.27
21
22 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA 1D Chromium 95% UCL Calculation

2.17 J1BT/0.152 J1BT/12.2 J1B8T4/
23 J1B8V6 J 1 8V6 J118V6
24 4.31 118T5 0.164 J1B8T5 17.0 J1B8T5
25 2.22 J1B8T6 Number of samples Uncensored values 0.159 J 188T6 Number of samples Uncensored values 11.1 J 1B8T6 Number of samples Uncensored values
26 1.11 J1B8T7 Uncensored 12 Mean 1.72 0.121 J1B8T7 Uncensored 12 Mean 0.156 10.0 J 1B8T7 Uncensored 12 Mean 10.8
27 1.39 J1B8T8 Censored Lognormal mean 1.71 0.143 JIB8T8 Censored Lognormal mean 0.156 8.87 J1B8T8 Censored Lognormal mean 10.8
28 1.71 J118T9 Detection limit or P01 Std. devn. 0.907 0.150 J1I88T9 Detection limit or POL Std. devn. 0.0251 10.0 J1B8T9 Detection limit or PQL Std. devn. 2.26
29 1.34 J1B8VO Method detection limit Median 1.43 0.151 JIB8VO Method detection limit Median 0.152 9.75 J 1B8VO Method detection limit Median 10.0
30 1.44 J1B8V1 TOTAL 12 Min. 0.84 0.158 J 1B8V1 TOTAL 12 Min. 0.121 12.2 J 1B8VI TOTAL 12 Mini. 8.87
31 1.42 J 1B8V2 Max. 4.31 0.225 J1B8V2 Max. 0.225 9.12 J1B8V2 Max. 17.0
32 1.43 J1B8V3 0.164 J1B8V3 10.1 J1B8V3
33 1.24 J1B8V4 0.146 J IB8V4 9.00 J1B8V4
34 0.839 J 1B8V5 0.134 J 1B8V5 9.87 JIB8V5
35
36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
37 r-squared is: 0.873 r-squared is: 0.692 r-squared is: 0.838 r-squared is: 0.768 r-squared is: 0.805 r-squared is: 0.730
38 Recommendations: Recommendations: Recommendations:
39 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
40
41 UCL (based on Z-statistic) is 2.15 UCL (based on Z-statistic) is 0.168 UCL (based on Z-statistic) is 11.8
4242 __________________________________ ___________________________________ ____________________________________

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area B1



Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEETWashington Closure Hanford
Originator J. D. Skoglie Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0

Project 100-IU-2/6 Field Re gediation Job No. 14655 Checked T. E. Queenk,~ Date 11/15/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 14)0f 18

_____________________________________________________ Ecology Software (MTCAStat)_Results,_600-124 WasteSite StagingPileArea _________________________________

1 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA ID Lead 95% ICL Calculation
2 66 B8/178 J 1B8T4/ 4.4 J1B8T4/

6.2 J1B8T4V1. J1B8V6 J1B8V6
3 6.08 J1B8T5 27.1 J1B8T5 5.59 J1B8T54 6.00 J1B8T6 Number of samples Uncensored values 12.0 J1B8T6 Number of samples Uncensored values 5.00 JIB8T6 Number of samples Uncensored values
5 6.56 J1B8T7 Uncensored 12 Mean 6.41 12.9 J1B8T7 Uncensored 12 Mean 13.8 2.88 J1B8T7 Uncensored 12 Mean 4.216 6.43 J188T8 Censored Lognormal mean 6.41 12.5 J1B8T8 Censored Lognormal mean 13.7 3.08 J188T8 Censored Lognormal mean 4.237 6.43 J1B8T9 Detection limit or PQL Std. devn. 0.252 12.0 JIB8T9 Detection limit or PQIL Std. devn. 4.54 6.23 J1B8T9 Detection limit or PQL Std. devn. 1.328 6.19 J1B8VO Method detection limit Median 6.47 12.0 JIB8VO Method detection limit Median 12.0 3.70 J1B8VO Method detection limit Median 3.979 6.54 J188VI TOTAL 12 Mi. 6.00 12.2 J1B8V1 TOTAL 12 Mi. 11.3 4.06 J1B8V1 TOTAL 12 Mi. 2.39

10 6.17 J1B8V2 Max 6.87 11.6 J188V2 Max 27.1 6.24 JI 88V2 Max 6.24
11 6.87 J188V3 11.6 J1B8V3 3.88 JIB8V3
12 6.50, J1B8V4 11.3 J1B8V4 2.93 J1B8V4
13 6.53 JIB8V5 12.0 JIB8V5 2.39 J1B8V5
14 Lognormal distribution? Normal distibution? Lognormal distribution? Normal distribution?15 Lognormal distribution? Normal distribution? r-squared is: 0.581 r-squared is: 0.519 r-squared is: 0.968 r-squared is: 0.95216 r-squared is: 0.943 r-squared is: 0.944 Recommendations: Recommendations:
17 Recommendations: Reject BOTH lognormal and normal distributions. Use lognormal distribution.
18 Use lognormal distribution.
19 UCL (based on Z-statistic) is 15.9 UCL (Land's method) is 5.09
20 UCL (Land's method) is 6.54
21_________________________________
22 DATA ID Manganese 95% UCIL Calculation DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCI Calculation

23 303 J188T4/ 1.02 JBT/12.9 B8/2 186J188V6 J1B8V624 302 J1B8T5 0.921 J1188T5 12.3 J1B8T5
25 311 J1B8T6 Number of samples Uncensored values 0.394 J1B8T6 Number of samples Uncensored values 9.33 J1B8T6 Number of samples Uncensored values
26 291 JIB8T7 Uncensored 12 Mean 302 0.393 J1B8T7 Uncensored 12 Mean 0.516 11.5 JIB8T7 Uncensored 12 Mean 10.527 308 J188T8 Censored Lognormal mean 302 0.400 J188T8 Censored Lognormal mean 0.514 8.64 J1B8T8 Censored Lognormal mean 10.5
28 298 J1B8T9 Detection limit or PQL Std. devn. 16.0 0.435 J1B8T9 Detection limit or POL Std. devn. 0.215 9.76 J1B8T9 Detection limit or PQL Std. devn. 1.3229 279 JIB8VO Method detection limit Median 302 0.402 J1B8VO Method detection limit Median 0.437 9.78 JIB8VO Method detection limit Median 10.130 314 J1B8VI TOTAL 12 Min. 279 0.440 J1B8V1 TOTAL 12 Min. 0.393 10.5 J1B8VI TOTAL 12 Min. 8.8431 290 J1B8V2 Max. 338 0.448 JIB8V2 Max 1.02 9.66 J1B8V2 Max 12.932 338 J1B8V3 0.479 J1B8V3 11.6 J1B8V3
33 310 J118V4 0.424 J1B8V4 10.4 JIB8V4
34 282 J1B8V5 0.439 J1B8V5 9.20 J1B8V5
35 Lognormal distribution? Normal distribution?36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? r-squared is: 0.960 r-squared is: 0.94737 r-squared is: 0.950 r-squared is: 0.940 r-squared is: 0.635 r-squared is: 0.580 Recommendations:
38 Recommendations: Recommendations: Use lognormal distribution.39 Use lognormal distribution. Reject BOTH lognormal and normal distributions.
40 UCL (Land's method) is 11.2
41 UCL (Land's method) is 311 UCL (based on Z-statistic) is 0.618
421___________________________________

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area B1



Attachment to Waste Site Reclassification Form 20 10-094 Rv

Washington Closure HanfordCAC AiOSHE
Originator J. D. Skoglie Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0

Project 100-IU-2/6 Field Rem diation Job No. 14655 Checked TE.Queen Date 11/151
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations .-~IWLZ- Sheet No. i~18

Ecology Software (MTCAStat) Results, 600-1 24 Waste Site Staging Pile Area _________________________________

1 DATA ID Vanadium 95% UCIL Calculation DATA ID Zinc 95% UCL Calculation DATA ID TPH - motor oil 95% UCL Calculation

2 62.5 lBT/64.8 J1B8V6/ 11600 JI1B8V6/
J1B8V6J1 86J186

3 55.7 J1B8T5 39.2 J1IB8T5 196000 J IB8T5
4 55.8 J1IB8T6 Number of samples Uncensored values 42.2 J1IB8T6 Number of samples Uncensored values 11900 J1IB8T6 Number of samples Uncensored values
5 60.8 J I B8T7 Uncensored 12 Mean 63.9 38.4 J I B8T7 Uncensored 12 Mean 43.8 3900 J 1 B8T7 Uncensored 12 Mean 253
6 65.8 JI1B8T8 Censored Lognormal mean 63.9 40.5 J1B8T8 Censored Lognormal mean 43.8 5050 J1IB8T8 Censored Lognormal mean 193
7 65.4 J 1B8T9 Detection limit or POL Std. devn. 4.88 42.5 J 1B8T9 Detection limit or POL Std. devn. 6.93 6550 J IB8T9 Detection limit or POL Std. devn. 540
8 62.6 J1B8VO Method detection limit Median 64.7 42.8 J1IB8VO Method detection limit Median 42.4 15400 J 1B8VO Method detection limit Median 97
9 64.4 J1B8V1 TOTAL 12 Min. 55.7 42.2 J1B8V1 TOTAL 12 Min. 38.4 12400 J 1B8VI TOTAL 12 Min. 33

10 64.9 J1B8V2 Max 72.4 45.4 J1B8V2 Max 64.8 30200 J IB8V2 Max 1960
11 72.4 JI1B8V3 45.1 JIB8V3 3530 J1B8V3
12 68.2 JI1B8V4 42.7 J1B8V4 4900 J 1B8V4
13 68.1 J 1B8V5 40.0 JI1 B8V5 4950 JI1B8V5
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 Lognormal distribution? Normal distribution? r-squared is: 0.657 r-squared is: 0.590 r-squared is: 0.811 r-squared is: 0.404
16 r-squared is: 0.942 r-squared is: 0.952 Recommendations: Recommendations:
17 Recommendations: Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18 Use lognormal distribution.
19 UCL (based on Z-statistic) is 47.1 UCL (based on Z-statistic) is 51271
20 UCL (Lands method) is 66.6
2121 __________________________________ ___________________________________ ____________________________________

22 DATA ID Benzo(a)anthracene 95% UCL Calculation DATA ID Benzo(a)pyrene 95% UCL Calculation DATA ID Benzo(b)fluoranthene 950% UCI Calculation

1.61 J 1B8T4/ 1.57 J1IB8T4/ 3.16 J 1B8T4/
23 J1B8V6 JIB8V6 J1BV
24 1.62 J1B8T5 1.72 J1B8T5 3.21 J1B8T5
25 0.955 J 1B8T6 Number of samples Uncensored values 1.61 J1IB8T6 Number of samples Uncensored values 2.85 J1IB8T6 Number of samples Uncensored values
26 1.66 J 1B8T7 Uncensored 12 Mean 2.05 1.66 J1B8T7 Uncensored 12 Mean 2.18 1.66 JIB8T7 Uncensored 12 Mean 30
27 1.33 JIB8T8 Censored Lognormal mean 2.00 1.14 J1B8T8 Censored Lognormal mean 2.11 1.36 J1B8T8 Censored Lognormal mean 29
28 1.67 JIB8T9 Detection limit or POL Std. devn. 1.50 1.67 J 1B8T9 Detection limit or PQL Std. devn. 1.73 1.74 JIB8T9 Detection limit or PQL Std. devn. 26
29 1.89 J1B8VO Method detection limit Median 1.66 2.53 J 1B8VO Method detection limit Median 1.67 3.50 J1IB8VO Method detection limit Median 23
30 2.14 J1B8V1 TOTAL 12 Min. 0.96 1.70 J IB8V1 TOTAL 12 Min. 1.14 3.03 J1B8VI TOTAL 12 Min. 13
31 6.73 J1B8V2 Max. 6.73 7.58 J1IB8V2 Max. 7.58 11.1 J 1B8V2 Max. 1.
32 1.67 J1IB8V3 1.69 J 1B8V3 1.69 J 1B8V3
33 1.67 JIB8V4 1.67 J1B8V4 1.67 J1B8V4
34 1.66 JI1B8V5 1.66 J1IB8V5 1.66 J1B8V5
35
36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
37 r-squared is: 0.654 r-squared is: 0.459 r-squared is: 0.572 r-squared is: 0.424 r-squared is: 0.795 r-squared is: 0.553
38 Recommendations: Recommendations: Recommendations:
39 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
40
41 UCL (based on Z-stafistic) is 2.76 UCL (based on Z-statistic) is 3.00 UCL (based on Z-statistic) is 4.31
42421 _________________________________ ____________________________________ _____________________________________

Remaining Sites Verification Package for the 600-1 24, White Bluffs Burn Site and Paint Disposal Area B4



Attachment to Waste Site Reclassification Form 20 10-094 Rv

Washinaton Closure Han for CACLTO SHE
Originator J. 0. Skoglie Date 1 1/15/10 CaIc. No. 060OX-CA-VO093 Rev. No. 0Project 100-IU-2/6 Field Rerbbiation Job No. 14655 Checked T. . ueen Date 11/15/10Subject 600-124 Waste Site Cleanup Verification 95%/ UCL Calculations c.tJfSheet No. 16 of 18

Ecology Software (MTCAStat)_Results,_600-124 WasteSiteStagingPile Area _________________________________1 DATA ID Benzo(ghi)perylene 95%/ UCL Calculation DATA ID Chrysene 95% UCL Calculation DATA ID Fluoranthene 95% UCL Calculation
2 1.86 J1IB8V6/ 2.28 J 1B8V6/ 3.24 J1 8/

J1B86 J138V6J1B8V6
3 2.28 JIB8T5 1.62 J1118T5 11.0 JIB8T54 1.41 J1B8T6 Number of samples Uncensored values 1.36 J1118T6 Number of samples Uncensored values 2.46 J1B8T6 Number of samples Uncensored values5 1.66 J1B8T7 Uncensored 12 Mean 2.79 1.66 JIB8T7 Uncensored 12 Mean 2.19 1.66 J1B8T7 Uncensored 12 Mean 4.666 1.78 J1B8T8 Censored Lognormal mean 2.71 1.68 11B8T8 Censored Lognormal mean 2.18 2.71 J1B8T8 Censored Lognormal mean 4.547 1.67 J1B8T9 Detection limit or POL Std. devn. 2.25 1.80 J1B8T9 Detection limit or POL Std. devn. 1.08 2.34 JIB8T9 Detection limit or PQL Std. devn. 4.75r8 3.19 JIB8VO Method detection limit Median 1.74 4.56 J1B8VO Method detection limit Median 1.68 4.56 JIB8VO Method detection limit Median 2.599 1.69 J1B8VI TOTAL 12 Min. 1.41 2.00 JIB8V1 TOTAL 12 Min. 1.36 5.88 JIB8V1 TOTAL 12 Min. 1.6610 8.87 J1118V2 Max 8.87 4.37 JIB8V2 Max 4.56 17.1 JIB8V2 Max 17.111 1.69 J188V3 1.67 11138V3 1.67 J1B8V312 5.68 JIB8V4 1.67 118V4 1.69 JIB8V4

13 1.66 J1B8V5 1.66 J1B8V5 1.66 J1B8V514 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?15 Lognormal distribution? Normal distribution? r-squared is: 0.723 r-squared is: 0.635 r-squared is: 0.865 r-squared is: 0.68016 r-squared is: 0.731 r-squared is: 0.607 Recommendations: Recommendations:17 Recommendations: Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.18 Reject BOTH lognormal and normal distributions.
19 UCL (based on Z-staisic) is 2.71 UCL (based on Z-statistic) is 6.9220 UCL (based on Z-statistic) is 3.86
21
22 DATA ID Phenanthrene 95% UCL Calculation DATA ID Pyrene 95% UCI Calculation

1.39 JlBT4/ .24 JIB8T4/
23 1.9 JIB8T4V32 JIB8V6
24 2.97 JIB8T5 5.05 J1B8T5
25 1.63 J1B8T6 Number of samples Uncensored values 3.94 JIB8T6 Number of samples Uncensored values26 1.66 J1B8T7 Uncensored 12 .Mean 2.19 1.66 J1B8T7 Uncensored 12 Mean 4.23
27 1.68 J1B8T8 Censored Lognormal mean 2.14 1.55 J1B8T8 Censored Lognormal mean 4.1128 0.902 J1138T9 Detection limit or PQL Std. devn. 1.66 3.04 Ji B8T9 Detection limit or PQL Std. devn. 4.30
29 1.48 J1B8VO Method detection limit Median 1.67 6.15 J1B8VO Method detection limit Median 3.14
30 2.32 J1B8VI TOTAL 12 Mi. 0.902 4.14 J1B8V1 TOTAL 12 Mi. 1.5531 7.23 JIB8V2 Max 7.23 17.0 J1B8V2 Max. 17.0
32 1.67 J1B8V3 1.67 JIB8V3
33 1.69 J1B8V4 1.67 JIB8V4
34 1.67 J1B8V5 1.66 J1B8V5
35
36 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
37. r-squared is: 0.764 r-squared is: 0.546 r-squared is: 0.864 r-squared is: 0.610
38 Recommendations: Recommendations:
39 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
40
4 1 UCL (based on Z-statistic) is 2.98 UCL (based on Z-stafisic) is 6.27
421
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Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0
Project 1 00-IU-2/6 Flefd Rernediation Job No. 14655 Checked .E. uee J Date 11/15/10
Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. -17 of 18

1 Duplicate Analysis - 600-124 Excavation____________ _____________________ ___ ________ ___________

2 Sampling Sample Sample Aluminum Arsenic ____Barium Be Iylium Boron Cadmium Calcium Crmu
3 Area Number Date mgJ]7Q Q rn/kg Q PQL mg/kg Q POL rn/kg Q PQL rn/kg Q PQL mgkg O gk PQL rnkQmQ
4 EX-1 J1 B8RI 9/13/10 5540 4.85 1.76 0.970 58.7 0.485 0.210 0.194 1.05 B 1.94 0.125 0.194 5100 97.0 8.70.9

5Duplicate of J 1B18T3 9/13/10 5720 3.65 1.90 0.730 75.1 0.365 0.223 0.146 0.907 B 1.46 0.122 0.146 4660 II 73.0 92 .4
6 J1B8R1 I j . .___ .j

6Analysis:T11011
7 ______ TOL J5 10 2 0.2 L2 0.2 100_________

8 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) [e~otne
9 Duplicate Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) _____________________ Yes (calc RPD) Ys(acRD

10 Analysis RPD j3.2% __________24.5% 1 _________ _________9.0% j45
11 ______ Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Jj No - acceptable Not applicable Ntapial

12 Duplicate Analysis - 600-1 24 Excavation__________ __________ ________ ___________ __________

13 Sampling HEIS Sample Cobalt Copper ____Iron Lead Ma nesium Manganese Mo ydenum ice
14 Area Number Date mgkg Q P01 rn/kg Q PQL mg/k Q PQL mgkg Q IPQL rn/kg Q PQL mqkg PQL m kQ PQL rn
15 EX-1 J1B8R1 9/13/10 6.8 1.94 11.7 0.II970 24400 - 19.4 2.5 0.8 4360II~IIi~I 727 3548 053 B 19

16 Dupliateo A83.913/10 6.68 1.46 11.8 0.730 22800 14.6 2.45 0.365 4230 5~.8 336 3.65 0.431 B 1.46 10629
17 Analysis:____________ __________ ____________ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

18 ______ TDL 2 1 f5 5 75 5 J2 __________

19 Both >PQL? Yes (continue) Yes (continue) Yes (continue) J Yes (continue) j Yes (continue) [Yes(continue) No-Stop (acceptable) Ys(otne
20 Duplicate Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) FNo-Stop (acceptable) Yes (calc RPD) j Yes (calc RPD) ___________ N-tp(cetbe
21 Analysis RPD ___________0.9% Ii6.8% J __________3.0% J9.7%
22 ______tDifference > 2 TDL? No - acceptable Not applicable j Not applicable ]~No - acceptable Not applicable J Not applicable No - acceptableNo-acpbe
23
24 DpiaeAnalysis - 600-1 24 Excavation ______________________ ______________________

25 Sampling HEIS Sample Potassium Silicon fSodium Vanadium Zinc
26 Area Number Date ml/k Q PQL mgkg PI Mqk IQI PL 3gikg I QL rn/kq Q PQL

27 EX-1 J1B8R1 9/13/10 923 388 648 1.4 264 48.5 71.3 242 41.0 9.70
28 Dulct Jf1118T3 9/13/10 869 292 531 1.6 22365 69.9 I 1.83 40.2 7.0
29 Analysis: ___________ __________ ___________ __________ __________

30 ______ TDL 400 2 50 2.5 1
31 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
32 Duplicate Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD)
33 Analysis RPD __________19.8% 10.8% 2.0% 2.0%

34 ____ Difference > 2 TDL? No - acceptable Not applicable j Not applicable Not applicable Not applicable
35
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Attachment to Waste Site Reclassification Form 2010-094 Rv

CALCULATION SHEET
Washinaton Closure Hanford

Originator J. D. Skoglie Date 11/15/10 Calc. No. 060OX-CA-VO093 Rev. No. 0Project 100I-/ FelId e-medi at io n Job No. 14655 Checked T.E ue Date 11/15/10Subject 600-124 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 18 of 181 Duplicate Analysis - 600-124 Staging Pile, Area_____________________
3 Aamln Numbler atpe mk miu Arei PQLiu QL PQLiu Boron CaPmiu CalQPLcLiumPL gk Q2 Saln Sampler Sape Aluminu AQei Bariu Bek PL m~g Q O g Ilu Boo fO Cadmiu _Cac-u Chromium]Q g/g PL g4 SPA-i J 1B18T4 9/13/10 6870 4.47 2.9 .894 3. 0.447 0.264 0.179 1.84 1.9 0.14 B0.179 4180 894 109
5 Duplictae of J 1B8V6 I9/13/10 6990 IJ 424 2.95 0 l.849 6231 0.424 0.241 II 0.170 2.49 1.70 0.161 Bi 0.170l 4060f 84. 13-1fl7
6 Analysis: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _7 _ TDL j5 J10 2 0.2 2 0.2 10018Both > PQL? J Yes (continue) Yes (continue) Yes (continue) j Yes (continue) Yes (continue) fNo-Stop (acceptable) Yes (continue)* Ys(otn)91 Duplicate Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) __________ Yes (calc RPD) Ye (a RD101 Analysis RPD j1.7% j1.3% [_________ _________12.9%213

11 _____ Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable No - acceptable Not applicable No1plial12
13 Duplicate Aalysis - 600-124 Staging Pile Area____________________
14 Sampling HEIS Sample Cobalt Copper JIron ____Lead Magnesiumn Ma ganese Molybdenum Nce15 Area Number Date mqk Q PL mlLk..Q PQL= mg.g PQL mgk Q mg1IZJQZPQL mgkg Q PL mgI PQL mk Q PQ16 SPA-I J1B38T4 9/13/10 6.66 179 13.2 I 0.894 2190 17.9 4.67 _q.447 4080 (67.1 303 1 4.47 0.411 1.79 12.2 I 3517Duplictae of __ I__F FP 718 J118T4 J1B8V6 9/13/10 6.57 ~ 1.0 2. 0.849 217.0 .41 j 0 424. 386 63. 30 .4 6 7 3

18Analysis: ___________ _________

19 ___ TDL 2 1 f5 J5 [75 J5 2_ _ _ _ _20 - Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) } Yes (continue) No- Stop (acceptable) Yes(otne21 Duplicate - Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) ___________ No-Stp(cetbe22 Analysis RPD ___________51.7% f11.2% 5_________ .5% ii0.3% J___________________23,_____ Difference > 2 TDL? No -acceptable -Not applicable Not applicable No - acceptable Not applicable N ot applicable j~No - acceptable No-actbl24
25 Duplicate Aalysis -600-124 Staging Ple Area____________________
27 Aamln NumEr atpe in/k siu Siio PQLiu k L m Q n/k i m ZinL mkH - motL u/k QL u/k Q PQL u/k QL26 Saln Humer Sape PotassiumPQ liconP mk Soiu JQ Vnadu Zin moto oilk BenzoLauanthrQcene Ben/k Q pyren28, SPA-i J118T4 J 9/13/10 1200 38 731 - 179 4 44.7 64.0 2.24 1894 10900 9900 !1.2I II I 8 J 3.35 6
29 Dupl38T4ef J 1 18V6 I9/13/10 1220 3401821 1.70 258I 42.4 61.0 II 2.12 88.2118.49 12300113-19 194 1J 3.19 I1.45,9 3.9
30 Analysis:___________ 

_____ _____

31 ____ TDL 400 J2 50 2.5 J1 J5000 15 132 - Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) { Yes (continue) No-Stop (acceptable) No-Stp(acptbe33 Duplicate - Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable)J34 Analysis RPD ___________11.6% ___________4.8% -72.4%No-actbl
35 Difference > 2 TDL? No - acceptable Not applicable No -acceptable Not applicable Not applicable J No - acceptable No - acceptable N36

37~ Duplicate Aalysis - 600-124 Staging Pile Area_____________________
38 Sampling HEIS Sample Benzo( bfluoranthene Benz (hpeyene C Crysene Fluoranthene Phenanthrne Pyrene39 Area Number Date jukg Q PQL u kg Q QL ju/lg PQL u/g10 PQL u/kg O u/kq
40. SPA-i 1 J1118T4 9/13/10 2.25 .5 2.03 35 2.4 J 3.3 3.5 3.5 12 .5 33 3341 Duplicte J1B8V6 9/13/10 4.07 3.9 1.69 193 2.12 3.19 2.7 J 3.19 1 .53 J 3.9 .1 J.1.9
42 Analysis: ___________ __________ __________

43 _____ TDL 15 15 15 15 15 15
44Both > PQL? J o-stop (acceptable) No-S top (acceptable) No- Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)45 Duplicate Both >5xTDL? ___________ __________I__________ 

__________ __________46 Analysis RPD j___________________________ 
___________________________

47,_____J Difference > 2 TDL? No -acceptable No -acceptable No -acceptable No -acceptable No -acceptable . No -acceptable
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Attachment to Waste Site Reclassification Form 2010-094 Rev. 0

Attachment 1. 600-124 Waste Site Verification Sample Results (TPH).
Sample HiEIS SmlDae TPH - diesel range TPH - motor oil (hig boiling)

Location Number Sample QDattgkg Q
EX-1 JIB8R1 9/13/10 3160 U 3160 9500 U 9500

Duplicate of JlB8T3 9/13/10 3320 U 3320 9950 U 9950
JIB8RI ___________

EX-2 J1B8R2 9/13/10 3320 U 3320 9950 U 9950
EX-3 JiB8ilS 9/13/10 3250 U 3250 9760 U 9760
EX-4 J1B8R4 9/13/10 3340 U 3340 10000 U 10000
EX-5 J1B8R5 9/13/10 3390 U 3390 10200 U 10200
EX-6 J1B8R6 9/13/10 3270 U 3270 4220 J 9820
EX-7 J1BSR7 9/13/10 3300 U 3300 9910 U 9910
EX-8 J1B8R8 9/13/10 3270 U 3270 9820 U 9820
EX-9 J1B8R9 9/13/10 6500 U 65100 195000 U 195000
EX-10 JlBSTO 9/13/10 3190 U 3190 9560 U 9560
EX-11 JiBSTi 9/13/10 3-340 U 3340 10000 U 10000
EX-12 JIB8T 9/13/10 3350 U 3350 10100 U 10100
SPA-i J1BST4 9/13/10 3300 U 3300 10900 9900

Duplictae of J1B8V6 9/13/10 3390 U 3.19 12300 J 10200
JIB8T4 _____

SPA-2 J1BST5 9/13/10 16400 U 16400 196000 D 49200
SPA-3 JIBST6 9/13/10 3360 U 3360 11900 10100
SPA-4 J1B8T7 9/13/10 3350 U 3350 3900 J 10100
SPA-5 J1BST8 9/13/10 3380 U 3380 10100 U 10100
SPA-6 J1BST9 9/13/10 3310 U 3310 6550 J 9930
SPA-7 JIB8VO- 9/13/10 3370 U 3370 15400 10100.
SPA-8 J1B8V1 9/13/10 3370 U 3370 12400 J 10100
SPA-9 J1B8V2- 9/13/10 3340 U 3.33 30200 J 10000

SPA-10 J1B8V3 9/13/10 3380 U 3.38 3530 J 10100
SPA-li J1B8V4 9/13/10 3270 U 3.34 9800 UJ 9800
S A12 JIB8V5 9/13/10 3300 U ,3.32 9900 UJ 9900

Attachmnent- 1 Sheet No. ______8 of 8
Originator J. D. Skoglie Date 11/15/10
Checked T. E. Queen Date 11/15/10
CaIc. No. 0600X-CA-V0093 Rev. No. 0
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Actbat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-IU-2/6 Field Remediation Job No. 14655

Area: 600-124

Discipline: Environmental *Calculation No: 0600X-CA-V0094

Subject: 600-1 24 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk 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 LI Superseded E] Voided E]

ReV. Sheet Numbiers Originiator Checker~ Reviewer Approva[ Date~

0 Shet D. 09ogie T. E. Queen B. L. Vedder DF ~ e
Total =4 ~ ~ 4 _ _ _ _

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007) *Obtain CaIc. No. from Document Control and Form from Intranet
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Washington Closure Hanfolj Inc. CALCULATION SHEET
Oiginator: IJ. D. Skoglie dj Date: 111/16/10 Calc. No.: I0600X-CA- V0094 Rev.: 1-0-]

Project: I 100-IU-2/6 FieldfRerediation IJob No: 1 14655 IChecked: I T. E. Queen )-' /I Date: I 1116/1Subject: 1600-124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 3

1'PURPOSE:
2

3 Provide documentation to Support the calculation of the direct contact hazard quotient (HQ) and
4 excess carcinogenic risk for the 600-124 waste site. In accordance with the remedial action goals
5 (RAGS) in the remedial design report/remedial action work plan (RDR/RAWYP) (DOE-RL 2009), the
6 following criteria must be met:
7
8 1) An HQ of < 1. 0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13

14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19
20 2) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
21
22 3) WCH, 2010, 600-124 Waste Site Cleanup Verification 95% UCL Calculations,
23 (0600X-CA-V0093), Rev 0, Washington Closure Hanford, Inc., Richland, Washington.
24
25

26 SOLUTION:
27
28 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
29 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
30 (DOE-RL 2005).
31
32 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
33
34 3) Generate an excess cancer risk value for each carcinogenic constituent detected above
35 background or required detection limit/practical quantitation limit and compare it to the excess
36 cancer risk of <1 x 10-6 (DOE-RI 2009).
37

38 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
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Washington Closure Hanford), Inc. CALCULATION SHEET
IOriginator: I J. D. SkoglieY a I: Date: 1 11/16/10 ICalc. No.: I 0600X-CA-VO094 I Rev.: 0

Proect. 100-IU-2/1Fieldilemediation Job No: 114655 Checked: IT. E. Qeen _f-,I Date: 111/16/10
Subject: 600-124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of"

METHODOLOGY:
2

3. The 600-124 Waste Site consisted of an excavation area and a staging pile area for the purpose of
4 verification sampling.
5
6 Direct contact hazard quotient and carcinogenic risk calculations for the 600-124 waste site were
7 conservatively calculated for the entire waste site using the greater of the statistically determined
8 values for each analyte from WCH (2010). Boron, molybdenum, and the detected polycyclic
9 aromatic hydrocarbons require HQ and risk calculations because these analytes were detected and a

10 Washington State or Hanford Site background value is not available. Although total petroleum
11I hydrocarbons (motor oil) were detected and no background value is available, the risk associated
12 with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. All other
13 site nonradionuclide COPCs were not detected or were quantified below background levels. An
14 example of the HQ and risk calculations is presented below:
15

16 1 ) For example, the maximum value for boron is 2.15 mg/kg, divided by the noncarcinogenic RAG
17 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula
18 in WAC 173-340-740[3]), is 3.0 x 10-4. Comparing this value, and all other individual values, to
19 the requirement of <1.0, this criterion is met.
20

21 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
22 obtained by sumnming the individual values. (To avoid errors due to intermediate rounding, the
23 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values
24 is 2.3 x 10-3. Comparing this value to the requirement of <1.0, this criterion is met.
25

26 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the
27 carcinogenic RAG value, and then multiplied by 1 X 10-6. For example, the maximum value for
28 chrysene is 0.0261 mg/kg; divided by 13.7 mg/kg, and multiplied as indicated, is 1.9 x 10-9.
29 Comparing this value to the requirement of <1 x 10-6, this criterion is met.
30

31 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess
32 cancer risk can be obtained by summing the individual values. To avoid errors due to
33 intermediate rounding, the individual cancer risk values prior to rounding are used for this
34 calculation. The sum of the excess cancer risk values is 1.8 x 10-7. Comparing this value to the
35 requirement of <:1 x 1 0-, this criterion is met.
36

37 RESULTS:
38

39 1) List individual noncarcinogens and corresponding HQs >1.0: None
40 2) List the cumulative noncarcinogenic HQ >1.0: None
41 3) List individual carcinogens and corresponding excess cancer risk >1 X 10-6 None
42 4) List the cumulative excess cancer risk for carcinogens >1 X 10-5: None.
43

44 Table 1 shows the results of the calculations.
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Washington Closure Hanford, h#e. CALCULATION SHEET
I Originator. I J. D. Skoglie &A' I Date: 1 11/16/10 1 Caic. No.: I 060OX-CA-VO094 I Rev.: 1 0

1 Project: I100-IU-2/6 Field R&Aedjation IJob No: 114655 1Checked: IT. E. Qeen Date: 11/16/10

1 Subject: 1600-124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 3

1 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 600-124
2 Waste Site.

3 CotmnnsoPoeta Statistical or jNoncaeoe Jzr arcinogen Carcinogen
4 Concern Maiu juoRGbQuotient RGbRs

7 Boron 2.15 ] 7,200 13.OE-04 -

8 Molybdenum 0.618 j 400 1 1.5E-03 -_____

10 Acenaphthene 0.192 4,800 4.OE-05 -

I1I AcenaphthylenC 1.41 4,800 2.9E-04 -

12 enzo(a)anthracene 0.0114 - -1.37 8.3E-09
12 Benzo(a)pyrene 0.0183 - 0.137 1.3E-07

13 Benzo(b)fluoranthene 0.0160 - -1.37 1.2E-08
114 Benzo(ghi)perylenee 0.0238 2,400 9.9E-06 --

15 Benzo(k)fluoranthene 0.00731 - -1.37 5.3E-09

16 Chrysene 0.0261 --- 13.7 1.9E-09
17 Dibenz(a,h)anthracene 0.00405 - -1.37 3.OE-09
18 Fluoranthene 0.0761 3,200 2.4E-05 -- -

19 Fluorene 0.0253 3,200 7.9E-06 --

20 Indeno(1,2,3-cd)pyrene 0.0205 -- -- 1.37 1.5E-08

21 Naphthalene 0.113, 1,'600 7.1E-05 --

22 Phenhnec 0.156 24,000 6.5E-06-

23 Pyrene 0.04 19 2,400 1.7E-05-

25 Motor oild 51.3 1 00 I - I - I -

26 Cumulative Hazard Quotient: 1 2.3E03 ___________

27 [Cumulative Excess Cancer Risk: I 18E-07
28 Notes:
29 = Fromn WCH (2010).
30 b=Value obtained from the RDR/RAWP (DOE-RL 2009a) or Washington Administrative Code (WAG) 173-340-740(3),

31 Method B, 1996, unless otherwise noted.

32 Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrogate chemicals.
33 acenaphthylene surrogate- acenaphthene

34 benzo(gh,i)perylene surrogate: pyrene
phenanthrene surrogate: anthracene

35 d = The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
36

37= not applicable

38 RAG =remedial action goal

39

40

41 CONCLUSION:
42

43 This calculation demonstrates that the 600-124 waste site meets the requirements for the direct contact
44 hazard quotient and excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL 2009).
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-1 U-216 Field Remediation Job No. 14655

Area: 600-1 24

Discipline: Environmental *Calculation No: 060OX-CA-V0094

Subject: 600-i124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk 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 []Superseded []Voided E]

Rewi . Sheet Numbers ~ 046iinatorl Checker. Reviewer-, Approval'< ________-

Cover =1
0 Sheets 3 J. D. Skoglie Tr.E Queen B. L. Vedder D F. 0 e puer

__ _Total 4 of i -,i 0- )hf1,

SUMMARY OF REVISION

WCH-DE-018 (05/0812007) *Obtain calc. No. from Document Control and Form from Intranet
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Washington Closure HanfordA Inc. CALCULATION SHEET
IOriginator: I J. D. Skoglie /)IDate: I11/16/10 ICaic. No.: I 060OX-CA-V00 94 Rev.: 0

I Project: I100-IU-2/6 Fiel emnediation IJob No: 14655 Checked: IT. E. Queen.)a Date: 11/16/10
Subject: 1600-124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation *-~Sheet No. 1 of 3/1

' PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and
4 excess carcinogenic risk for the 600-124 waste site. In accordance with the remedial action goals
5 (RAGS) in the remedial design report/remnedial action work plan (RDR/'RAWP) (DOE-RL 2009), the
6 following criteria must be met:
7
8 1) An HQ of <1 .0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13

14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19

20 2) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
21

22 3) WCH, 2010, 600-124 Waste Site Cleanup Verifi cation 9S% UCL Calculations,
23 (0600X-CA-V0093), Rev 0, Washington Closure Hanford, Inc., Richland, Washington.
24

25
26 SOLUTION:
27
28 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
29 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
30 (DOE-RL 2005).
31
32 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
33
34 3) Generate an excess cancer risk value for each carcinogenic constituent detected above
35 background or required detection limit/practical quantitation limit and compare it to the excess
36 cancer risk of <1 X 10-6 (DOE-RL 2009).
37

38 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 X 10-5.
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Washington Closure H!RLord Inc. CALCULATION SHEET
I rginator: IJ. D. Skoglie U) Date: 1 11/16/10 ICaic. No.: I 0600X-CA-VO094 Rev.: 0

Project: I100-IU-2/6 Field emediation Job No: 114655 Checked: IT. E. Queen.,;QI Date: 1/61
Subject: 1600-124 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3

IMETHODOLOGY:
2

3 The 600-124 Waste Site consisted of an excavation area and a staging pile area for the purpose of
4 verification sampling.
5
6 Direct contact hazard quotient and carcinogenic risk calculations for the 600-124 waste site were
7 conservatively calculated for the entire waste site using the greater of the statistically determined
8 values for each analyte from WCH (2010). Boron, molybdenum, and the detected polycyclic
9 aromatic hydrocarbons require HQ and risk calculations because these analytes were detected and a

10 Washington State or Hanford Site background value is not available. Although total petroleum
11I hydrocarbons (motor oil) were detected and no background value is available, the risk associated
12 with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. All other
13 site nonradionuclide COPCs were not detected or were quantified below background levels. An
14 example of the HQ and risk calculations is presented below:
15

16 1 ) For example, the maximum value for boron is 2.15 mg/kg, divided by the noncarcinogenic RAG
17 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula
18 in WAG 173-340-740[3]), is 3.0 x 10-4. Comparing this value, and all other individual values, to
19 the requirement of <1.0, this criterion is met.
20

21 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
22 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
23 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values
24 is 2.3 x 10-3. Comparing this value to the requirement of <1 .0, this criterion is met.
25

26 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the
27 carcinogenic RAG value, and then multiplied by 1 x 10 0. For example, the maximum value for
28 chrysene is 0.0261 mg/kg; divided by 13.7 mg/kg, and multiplied as indicated, is 1.9 x 10-9.
29 Comparing this value to the requirement of <I x 10 0, this criterion is met.
30

31 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess
32 cancer risk can be obtained by summing the individual values. To avoid errors due to
33 intermediate rounding, the individual cancer risk values prior to rounding are used for this
34 calculation. The sum of the excess cancer risk values is 1.8 x 10-7. Comparing this value to the
35 requirement of <I x 1 0-, this criterion is met.
36

37 RESULTS:
38

39 1) List individual noncarcinogens and corresponding HQs >1.0: None
40 2) List the cumulative noncarcinogenic HQ >1.0: None 1-
41 3) List individual carcinogens and corresponding excess cancer risk >1 x 0:None
42 4) List the cumulative excess cancer risk for carcinogens >1 X 1i-5: None.
43

44 Table I shows the results of the calculations.
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APPENDIX C

WASTE CHARACTERIZATION

AND

IN-PRO CESS ANALYTICAL DATA
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D

DATA QUALITY ASSESSMIENT

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 (WHC 2010~b). This DQA was performed in accordance with site
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis

Plan (SAP) (DOE-RL 2009).

A review of the sample design (WCH 2010~b), the field logbook (WCH 2010a), 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 SAP data assurance
requirements and the Data Validation Procedure 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 600-124 waste site were provided by the laboratory in
two sample delivery groups (SDGs): SDG K2362 and SDG K2363. The SDG K2363 was
submitted for third-party validation. No major deficiencies were identified in the analytical data
set. Minor deficiencies are discussed 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.

SDG K2363

This SDG comprises six verification soil samples (J1B8Vl-J1B8V6) from the 600-124 staging
pile area. These samples were analyzed for inductively coupled plasma (ICP) metals, polycyclic
aromatic hydrocarbons (PAH), and total petroleum hydrocarbons (TPH). In addition, one
equipment blank (JIB8V7) was collected and analyzed for ICP metals. SDG K2363 was
submitted for third-party validation. Minor deficiencies are as follows:

In the TPH analysis, all of the motor oil data in SDG K2363 were qualified by third-party
validation as estimated with "J" flags, due to lack of a matrix spike (MS), matrix spike duplicate
(MSD), and laboratory control sample (LCS) analysis. Estimated, or "J"-flagged, data are
acceptable for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five
analytes (aluminum, iron, manganese, antimony, and silicon). For most of these analytes the
spiking concentration was insignificant compared to the native concentration in the sample from
which the MS was prepared. The deficiency in the MS is a reflection of the analytical variability
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of the native concentration rather than a measure of the recovery from the sample. Antimony did
not have mismatched spike and native concentrations in the original MS. The original MS
recovery for antimony was 57%. All antimony data for SDG K2363 were considered estimated
and flagged "J" by third-party validation due to the MS recovery outside the quality control (QC)
limits. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the LCS recovery for aluminum is above the QC limit at 140%. The
aluminum results were considered estimated and flagged "J" by third party validation. The data
are useable for decision-making purposes.

SDG K2362

This SDG comprises 13 verification soil samples (J1B8R1-J1B8R9, J1B8T0-J1B8T3) from the
600-124 excavation, and 7 verification soil samples (J1B8T4-JlB8T9, J1B8VO) from the
600-124 staging pile area. A field duplicate pair (J1B8Rl/JlB8T3) is included in this SDG.
These samples were analyzed for ICP metals, PAH, and TPH. Minor deficiencies are as follows:

In the TPH analysis, all of the motor oil data in SDG K2362 may be considered estimated due to
lack of a MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making
purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for three
analytes (aluminum, iron, and antimony). For aluminum and iron the spiking concentration was
insignificant compared to the native concentration in the sample from which the MS was
prepared. The deficiency in the MS is a reflection of the analytical variability of the native
concentration rather than a measure of the recovery from the sample. Antimony did not have
mismatched spike and native concentrations in the original MS. The original MS recovery for
antimony was 60%. All antimony data for SDG K2362 may be considered estimated. Estimated
data are useable for decision-making purposes.

In the ICP metals analysis, the LCS recovery for antimony is outside the QC limits at 133%. The
antimony results may be considered estimated. The data are useable for decision-making
purposes.

In the ICP metals analysis, the relative percent difference (RPD) for silicon is above the QC limit
of 30% at 41%. The silicon results may be considered estimated. The data are useable for
decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

The RPD 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/quality control (QA/QC) measures are used to assess potential sources of

error and cross contamination of samples that could bias results. Field QAIQC samples, listed in

the field logbook (WCH 2010a), are the primary and duplicate samples from the excavation
(J1B8R1/J1B8T3) and the primary and duplicate samples from the staging pile area
(JLB8T4/J1B8V6). The main and QAIQC sample results are presented in Appendix C.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of

the sample/duplicate pair(s) for each contaminant of potential concern (COPC). The RPIs are
not calculated for analytes that are not detected in both the main and duplicate sample at more
than 5 times the target detection limit. The RPIs of analytes detected at low concentrations (less
than 5 times the detection limit) are not considered to be indicative of the analytical system
performnance. The upper confidence level (UCL) calculation brief in Appendix C provides
details on duplicate pair evaluation and RPD calculation.

The RPDs calculated for copper and zinc in the staging pile area duplicate s ample (Ji1B 8V6) are
above the acceptance criteria of 30% at 5 1.7% and 72.4%, respectively. A secondary check of
the data variability is used when one or both of the samples being evaluated (main and'duplicate)
is less than 5 times the target detection limit (TDL), including undetected analytes. In these
cases, a control limit of ± 2 times the TDL is used (Appendix C) to indicate that a visual check of
the data is required by the reviewer. No 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
useable 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 600-124
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 600-124 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 (ENRE) project-specific database prior to being submitted for
inclusion in the Hanford Environmental Information System (HEIS) database. The verification
sample analytical data are also summarized in Appendix C.
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