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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the
118-C-1, 105-C Solid Waste Burial Ground. The 118-C-1 site is located within the
100-BC-2 Operable Unit in the 100-B/C Area of the Hanford Site in southeastern
Washington State. This waste site was the primary burial ground for general wastes
from the operation of the 105-C Reactor. The burial ground was in operation between
1953 and 1969 and received process tubes, aluminum fuel spacers, control rods,
reactor hardware, spent nuclear fuel and soft wastes. The site was located

approximately 150 m (500 ft) southeast of the 105-C Reactor.

Remedial action at the 118-C-1 site began on February 2, 2004, and was completed on
May 27, 2006. Remedial action activities involved removing the uncontaminated
overburden, the buried contaminated debris and the underlying contaminated soil. All
contaminated materials were disposed at the Environmental Restoration Disposal
Facility, with the exception of spent nuclear fuel, which will be transferred to the 100-K
Basins for interim storage prior to final packaging and disposal. Results of the
verification sampling, laboratory analyses, and data evaluations for the 118-C-1 site
(which includes the remediation footprint, the overburden/below cleanup level soil, and
the waste staging pile areas) indicate that all remedial action objectives and goals for
direct exposure, protection of groundwater, and protection of the Columbia River have
been met (see Table ES-1).

The site meets cleanup standards and has been reclassified as "interim closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989) and the Waste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 1998). A copy of the waste site reclassification form is
included as Attachment ES-1.

ES-1
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Table ES-1. Summary of Cleanup Verification Results for the
118-C-1 Burial Ground. (2 Pages)

Regulatory
Requirement

Remedial Action Goals

Results

Remedial
Action
Objectives
Attained?

Ref.

Direct Exposure —
Radionuclides

1.

Attain 15 mrem/yr dose rate
above background over
1,000 years.

Maximum predicted dose rates for
each sampling area at the

" 118-C-1 site are below 15

mrem/yr. Inclusion of one
carbon-14 result for the staging
pile area resulted in an elevated
calculated dose rate; therefore,
soil associated with this result
was backfilled to deep zone
portions of the site per agreement
with the EPA Project Manager.

Yes

Direct Exposure —
Nonradionuclides

Attain individual COC RAGs.

Polycyclic aromatic hydrocarbons
were detected above the direct
exposure RAGs in a verification
sample at 118-C-1 staging pile
area, but determined to be the
result of asphalt cross-
contamination. Asphalt that has
been used for structural and
construction purposes is not listed
as a CERCLA hazardous
substance, and does not present
a health risk for this waste site.
All other individual COC/COPC
concentrations are below the
direct exposure criteria.

Yes

Meet
Nonradionuclide
Risk
Requirements

Hazard quotient of <1 for
noncarcinogens.

The hazard quotients for
individual nonradionuclide
COCs/COPCs are less than 1.

Cumulative hazard quotient of <1
for noncarcinogens.

2.

The cumulative hazard quotient
for all sampling areas (1.6 x 107)
is less than 1.

Yes

Excess cancer risk of <1 x 10°
for individual carcinogens.

Excess cancer risk values for
individual nonradionuclide
COCs/COPCs are less than
1x10°.

Yes

Attain a total excess cancer risk
of <1 x 10°® for carcinogens.

4.

The total excess carcinogenic risk
for all sampling areas (1.6 x 10°%)
is less than 1 x 10°°.

Yes

Groundwater/
River Protection —
Radionuclides

Attain single COC groundwater
and river protection RAGs.

b

Among the radionuclide COCs,
cesium-137, cobalt-60, nickel-63,
strontium-90 and tritium are
calculated to reach groundwater
at concentrations significantly
below the RAGs.

Attain National Primary Drinking
Water Standards: 4 mrem/yr
(beta/gamma) dose rate to target
receptor/organs.?

2.

The maximum calculated drinking
water dose from beta/gamma-
emitting radionuclides is less than
4 mrem/yr.

Yes

ES-2
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Table ES-1. Summary of Cleanup Verification Results for the
118-C-1 Burial Ground. (2 Pages)

3. Meet drinking water standards for|3. No alpha-emitting radionuclide
alpha emitters: the more COCs/COPCs were detected in
stringent of the 15 pCi/L MCL verification soil samples. N/A f
or 1/25th of the derived
concentration guide per
DOE Order 5400.5.°
4. Meet total uranium standard of 4. No uranium isotopes were
21.2 pCi/L.° detected above background N/A f
levels in verification soil samples.
Groundwater/ 1. Attain individual nonradionuclide |1. Residual concentrations of
River Protection — groundwater and river cleanup muttiple metals and organic
Nonradionuclides requirements. compounds exceeded soil RAGs
for the protection of groundwater
and/or the Columbia River.
However, none of these
constituents is predicted to
migrate to groundwater (and thus Yes f
the Columbia River) at
concentrations exceeding
groundwater or river protection
criteria within 1,000 years (BHI
2005).d Therefore, residual
concentrations achieve the
remedial action objectives for
groundwater and river protection.

Other supporting |1. Site-Specific Close-out Approach.’ )
Information 2. 118-C-1 Sample Design (Appendix E).

a

b
c

i

“National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).

Radiation Protection of the Public and the Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pg/L MCL (40 Code of Federal Regulations
141) corresponds to 21.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity
Corresponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038
(BHI 2001).

100 Area Analogous Sites RESRAD Calculations, 0100X-CA-V0050, Rev. 0, Bechtel Hanford, Inc., Richland, Washington (2005).
118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief, 0100C-CA-V0035, Rev. 0, Washington Closure Hanford,
Richland, Washington (2006).

118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations, 0100C-CA-V0033, Rev. 0, Washington Closure Hanford,
Richland, Washington (2006).
118-C-1 Burial Ground Hazard Quotient and Carcinogenic Risk Calculations, 0100C-CA-V0034, Rev. 0, Washington Closure
Hanford, Richland, Washington (2006).

118-C-1 Burial Ground Comparison to Drinking Water Standards (MCL) Calculation, 0100C-CA-V0036, Rev. 1, Washington
Closure Hanford, Richland, Washington (2006).

Site Specific Instruction for Close-out Approach for 118-C-1, 100-BC-10, Rev. 0, Washington Closure Hanford, Richland,
Washington (2006).

118-C-1 Shallow Zone, Overburden and Staging Pile Sampling Plan , 0100B-CA-V0288, Rev. 0, Washington Closure Hanford,
Richland, Washington (2006).

COC = contaminant of concern NA = not applicable
COPC = contaminant of potential concern RAG = remedial action goal
MCL = maximum contaminant level RESRAD = RESidual RADioactivity (dose model)
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Attachment ES-1

Waste Site Reclassification Form

WASTE SITE RECLASSIFICATION FORM

itted: 2 : -
Date Submitted: 6/21/2007 Operable Unit(s):  100-BC-2 Control Number: 2006-063

Originator: _L. M. Dittmer

Waste Site Code: 118-C-1

Phone:  372-9227

Type of Reclassification Action:

Closed Out [[]  Interim Closed Out [X] No Action []
RCRA Postclosure []  Rejected [] Consolidated []

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:

Remedial action at this site has been performed in accordance with remedial action objectives and goals established by the U.S. Environmental
Protection Agency and the U.S. Department of Energy, Richland Operations Office, in concurrence with the Washington State Department of
Ecology. The selected remedial action involves (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing
contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the Hanford Site, and (3) backfilling
the site with clean soil to adjacent grade elevations. The excavation and disposal activities have been completed.

Basis for reclassification:

The results of verification sampling of the soils at the 118-C-1 waste site demonstrated that residual contaminant concentrations do not preclude
any future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 fi]
deep). The results also showed that residual contaminant concentrations are protective of groundwater and the Columbia River. The waste site
has a deep zone; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are required. The basis for
reclassification is described in detail in the Cleanup Verification Package for the 118-C-1, 105-C Solid Waste Burial Ground
(CVP-2006-00011), Washington Closure Hanford, Richland, Washington.

Waste Site Controls:

Engineered Controls: Yes [] No [X] Institutional Controls: Yes No [] O&M requirements: Yes [] No [X
Deed restriction to prevent uncontrolled drilling or excavafion intoythe deep zon (greater than 4.6 m [15 ft] below ground surface).
« e C

S. L. Charboneau A R - 7 Y S

DOE Federal Project Director (printed) *C(;ﬂsw@y \'5,// T Date

N/A
Ecology Project Manager (printed) Signature ~ Date

*  slet
D. A. Faulk Cam )g( 7 L1056
EPA Project Manager (printed) Signature ’ Datt 7
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1.0 INTRODUCTION

The purpose of this cleanup verification package is to document that the 118-C-1 Solid
Waste Burial Ground site was remediated in accordance with the Record of Decision for
the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2
Operable Units, Hanford Site (100 Area Burial Grounds), Benton County, Washington
(ROD) (EPA 2000). Remedial action objectives and goals for the 118-C-1 site were
established by the U.S. Environmental Protection Agency (EPA) and the

U.S. Department of Energy, Richland Operations Office (DOE-RL), in concurrence with
the Washington State Department of Ecology. These goals and objectives are
documented in the 100 Area Burial Grounds ROD (EPA 2000) and the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005).

The ROD (EPA 2000) provides the U.S. Department of Energy, Richland Operations
Office the authority, guidance, and objectives to conduct this remedial action.

The preferred remedy specified in the ROD (EPA 2000) and conducted for the

118-C-1 site included (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Facility (ERDF) at the 200 Area of the Hanford Site, and

(3) backfilling the site with overburden and clean soil to average adjacent grade
elevation. Excavation was driven by remedial action objectives for direct exposure,
protection of groundwater, and protection of the Columbia River.

Waste site contaminants of concern (COCs) and contaminants of potential concern
(COPCs) were identified in the Remedial Design Report/Remedial Action Work Plan for
the 100 Area (DOE-RL 2005) and include tritium, carbon-14, cesium-137, cobalt-60,
nickel-63, strontium-90, silver-108m, europium-152, europium-154, cadmium, lead and
mercury. Additional waste site COCs/COPCs were identified for this site based on the
observed waste forms found during remediation activities and the results of waste
characterization sampling as documented in the Site Specific Instruction (SSl) for
Close-Out Approach for 118-C-1 (118-C-1 SSI) (WCH 2006). The 118-C-1 SSI
documents the agreements between the Department of Energy Richland Operations
Office (DOE-RL) and the Environmental Protection Agency (EPA) regarding waste site
close-out for the118-C-1 Burial Ground. The additional COCs/COPCs identified in the
118-C-1 SSI (WCH 2006) include americium-241, plutonium-238, plutonium-239/240,
uranium-233/234, uranium-235, uranium-238, the expanded list of inductively coupled
plasma (ICP) metals (arsenic, antimony, barium, beryllium, boron, cadmium, chromium,
lead, cobalt, copper, manganese, molybdenum, nickel, selenium, silver, vanadium, and
zinc), hexavalent chromium, polychlorinated biphenyls (PCBs), total petroleum
hydrocarbons (TPH), semi-volatile organic compounds, and volatile organic
compounds. The COCs/COPCs detected at the 118-C-1 Burial Ground and their
respective points of compliance, the remedial action goals (RAGs), are summarized in
Tables 4 through 9 (Section 4.2) of this CVP.

Soil cleanup levels were established in the interim action ROD based on a limited
ecological risk assessment. Although not required by the ROD (EPA 2000), a
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comparison against ecological risk screening levels has been made for the site
COCs/COPCs. Screening levels were not exceeded for the site constituents, with the
exception of barium, boron, copper, lead, and molybdenum. Exceedance of screening
values does not necessarily indicate the existence of risk to ecological receptors. ltis
believed that the presence of these constituents does not pose a risk to ecological
receptors as concentrations of barium, copper, and lead are within the range of Hanford
Site background levels and boron and molybdenum concentrations are consistent with
those seen elsewhere at the Hanford Site (no established background value is available
for boron or molybdenum). A baseline risk assessment for the river corridor portion of
the Hanford Site began in 2004, which includes a more complete quantitative ecological
risk assessment. That baseline risk assessment will be used as part of the final
closeout decision for this site.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

The 118-C-1 site is located in the 100-BC-2 Operable Unit of the 100-BC Area
approximately 150 m (500 ft) southeast of the 105-C Reactor Building (Figure 1). This
waste site was the primary burial ground for general wastes from the operation of the
105-C Reactor. The burial ground was in operation between 1953 and 1969 and
received process tubes, aluminum fuel spacers, control rods, reactor hardware, spent
nuclear fuel (SNF) and soft wastes. The C-Area Land Burial Log (1962-1965) identifies
additional waste including trash, poison splines, dummies, hot laundry, fan filters,
irradiated balls, ceramic samples, thimbles, gun barrels, and hoses that were deposited
in the site (WCH 2006). The 118-C-1, 105-C Solid Waste Burial Ground was estimated
to contain 86 metric tons (94.8 tons) of boron, 1.1 metric tons (1.2 tons) of graphite,
0.51 metric tons (0.56 tons) of lead, 21.6 metric tons (23.8 tons) of lead/cadmium, and
96 metric tons (105.9 tons) of other materials.

2.1 CONTAMINANTS OF CONCERN/CONTAMINANTS OF POTENTIAL
CONCERN

The 118-C-1 Burial Ground contains ten trenches, eight oriented in a north-south
direction and the other two oriented east-west (Figure 2 and Figure 3). For close-out
verification sampling, the trenches and surrounding land between the trenches were
grouped into four sampling decision units. The four sampling decision units were
grouped based on similarity of the waste forms observed during remediation

(WCH 2006). The four different decision units were sampled only for the COCs/COPCs
pertinent to the waste forms identified within that area. The waste forms discovered
within the four sampling decision units are discussed below and the COCs/COPCs
associated with each sampling decision unit are provided in Table 1. The 118-C-1
waste site also includes an overburden/below cleanup level (BCL) decision unit and a
waste staging pile area decision unit. Both of these decision units were sampled for all
waste site COCs/COPCs identified for the 118-C-1 waste site, as shown in Table 1.
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Figure 1. Hanford Site Map and 118-C-1 Site Plan.
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Figure 2. 118-C-1 Burial Ground Post-Excavation Topographic Boundary.
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Figure 3. Remediation Footprint Sampling Area Boundaries.

G:\100BC\ 121806E.dwg

RN \; 2 N

Legend
ST Dirt Roads
Railroad
Sample Area 1
Sample Area 2
Sample Area 3
Sample Area 4

SCALE 1:1000
|

]

_
10 0 10 20 40 meters

118-C-1 Burial Ground
Sample Area Boundary Map




CVP-2006-00011
Rev. 0

2.1.1 Sampling Area 1.

Sampling Area 1 is composed of Trenches 2, 3, 5, 6, 7, and 8 (Figure 3). The waste
forms observed within these trenches included general debris, perforated and
non-perforated spacers, mercury tubes, splines, lead, sheet metal, vertical control rods,
boron balls, vent pipes, and SNF. Because of the presence of SNF, additional
radionuclide COCs were added to this sampling area for close-out purposes. The
COCs/COPCs associated with this area are provided in Table 1.

2.1.2 Sampling Area 2.

Sampling Area 2 is composed of Trenches 1, 4, 9, and 10 (Figure 2). The waste forms
observed within these trenches included general debris, perforated and non-perforated
spacers, vertical control rods, lead, boron balls, paint, piping, wax, tar, tar paper, casks,
and concrete blocks. The COCs/COPCs associated with this area are provided in
Table 1.

2.1.3 Sampling Area 3.

Sampling Area 3 consists of all the land between the targeted trenches on the west side
of the burial ground. This sampling area includes all COCs/COPCs associated with
Sampling Areas 1 and 2. The COCs/COPCs associated with this area are provided in
Table 1.

2.1.4 Sampling Area 4.

Sampling Area 4 consists of all the land between the targeted trenches on the east side
of the burial ground. This sampling area includes all COCs/COPCs associated with
Sampling Areas 1 and 2. The COCs/COPCs associated with this area are provided in
Table 1.

2.1.5 Overburden/BCL Soil.

The three overburden/BCL soil piles are considered one decision unit (Figure 2). This
decision unit contains all COCs/COPCs identified for the remediation footprint, as
shown in Table 1.

2.1.6 Waste Staging Pile Area.

The 118-C-1 waste site contained two waste staging pile footprints (Figure 2).
Excavated waste material from the 118-C-1 Burial Ground was initially transported to
the northern waste staging pile area for sorting and sampling. Subsequent sorting of
excavated waste material was performed in the southern waste staging area, which
utilized process cells (trenches) for the waste sorting operations. The two staging pile
area footprints will collectively be referred to as the waste staging pile area and will be
closed out as one decision unit. The waste staging pile area includes all COCs/COPCs
identified for the remediation footprint, as shown in Table 1.
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Table 1. Summary of the 118-C-1 Waste Site COCs/COPCs for the Six Sampling

Subunits.
cocsicopes | SnEINg | Samplng | Sampling | Sampling | Overburden! | Wasle Seging
Radionuclides
Carbon-14 X X X X X X
Cesium-137 X X X X X X
Cobalt-60 X X X X X X
Europium-152 X X X X X X
Europium-154 X X X X X X
Nickel-63 X X X X X X
Strontium-90 X X X X X X
Silver-108m X X X X X X
Tritium X X X X X X
Americium-241 X X X X X
Plutonium-238 X X X X X
Plutonium-239/240 X X X X X
Plutonium-241 X X X X X
Uranium-233/234 X X X X X
Uranium-235 X X X X X
Uranium-238 X X X X X
Nonradionuclides
ICP metals® X X X X X X
Mercury X X X X X X
e x| x| x
PCBs X X X X X
SVOA X X X X X
TPH X X X X X
VOA X X X X X

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

BCL = below cleanup level
ICP = inductively coupled plasma

PCBs = polychlorinated biphenyls
SVOA = semi-volatile organic analysis

TPH = total petroleum hydrocarbons
VOA = volatile organic analysis
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3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action at the 118-C-1 site began on February 2, 2004. Excavation of the site
involved removing the uncontaminated overburden, the buried contaminated debris, and
the underlying contaminated soil. On March 31, 2004, excavation and sorting of the burial
ground was initiated. Suspect SNF was discovered during the waste debris sorting
operation on September 27, 2004. Subsequent characterization of the suspect SNF
confirmed it to be SNF. All remedial activities associated with the 118-C-1 Burial Ground
were suspended until the Authorization Basis could be properly assessed and revised to
include SNF (WCH 2006).

Load-out operations were re-established on April 11, 2005, for previously sorted and
segregated material. All remedial activities (excavation, sorting, and load-out) resumed
on October 25, 2005 and were completed on May 27, 2006. Over 75,300 metric tons
(83,000 tons) of waste and contaminated soil from the 118-C-1 Burial Ground was
disposed at ERDF and approximately 9,300 bank cubic meters (BCM) of overburden
soil was removed for subsequent backfill. The post-remediation topographic map is
shown in Figure 2 and the remediation footprint is shown in Figure 3. At the conclusion
of excavation activities, the elevation at the deepest part of the remedial excavation was
146 m (480 ft) above sea level. The remediation excavation was approximately

20,500 m? (220,600 ft%) in area with a maximum depth of approximately 5 m (17 ft).

Visual observations of the buried waste confirmed that the following items were disposed of
in the 118-C-1 Burial Ground during its operation: several thousand perforated and non-
perforated spacers, piping and tubing, vertical control rods, sheet metal, boron balls, boron
ball vacuums, bismuth, paint, high-dose piping, wax, casks, tar, tar paper, miscellaneous
metal, mercury tubes, lead items, reactor parts and hardware, SNF, hydraulic hoses and
parts, degraded drums, glassware, concrete, electrical components, and other
miscellaneous debris. Photographs of the waste site debris and remediation activities are
provided in Appendix B.

The SNF discovered during remediation activities was staged in five bunkers within the
118-C-1 northern waste staging pile area. In total, nine intact SNF rods and four
fractional pieces of SNF were discovered and characterized at the 118-C-1 waste site.
All SNF is awaiting transfer to the 100-K fuel storage basins for interim storage prior to
final packaging and disposal, pending completion of shipping and transfer
documentation.

3.1.1 FIELD SCREENING
3.1.2 Radiological Surveys

Radiological field screening was conducted during the site remedial actions as specified
in the SAP (DOE-RL 2001). Field screening was used to guide the excavation to

8
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quickly assess the presence and level of contamination. Field screening at the site
included using a radiological data mapping system survey. The radiological mapping
survey was performed over more than 50% of the site excavation surface area using a
Global Positioning Environmental Radiological Surveyor (GPERS) with instrumentation
specific to the detection of radiation associated with gamma-emitting radionuclides.

The radiological surveys are provided in Appendix D. Several radiological “hot spots”
requiring additional remediation were identified in the trenches in Sampling Areas 1 and
2 as well as in the waste staging area process cells. The “hot spots” were targeted and
an additional 454 metric tons (500 tons) of soil containing scattered metal debris were
removed. These areas were resurveyed to confirm that waste site excavation was
complete. Both the initial and final GPERS surveys for the remediation footprint are
provided in Appendix D.

The overburden/BCL material was surveyed for radioactivity using GPERS throughout
the remedial process. No contamination was identified in the final GPERS survey, and
therefore, no further remedial action was required prior to the collection of verification
samples.

3.2 BIASED SAMPLING AND ANALYSIS

Biased samples are collected to provide confidence for the absence of contamination in
residual soil beneath locations exhibiting visual soil stains, buried liquid wastes or
equipment, mercury-containing piping, or large inventories of dangerous/hazardous
wastes (e.qg., lead bricks). Additionally, biased samples may be collected from locations
where process knowledge indicates the potential for elevated concentrations of alpha-
or beta-emitter contamination, or where waste characterization sampling results indicate
elevated concentrations of chemical contaminants above the RAGs.

Less than twenty unique anomalous waste forms were discovered during excavation and
sorting at the 118-C-1 Burial Ground. Anomalous items included: casks, multiple small
glass and plastic containers, SNF, sealed metal pipes, filter traps, boron ball vacuums,
paraffin wax, high dose metal items, vertical control rods, and mercury tubes. Photographs
of anomalous waste debris items are provided in Appendix B.

Twelve discrete soil verification samples (i.e., biased samples) were collected, in
addition to the statistical cleanup verification samples, based on agreement with the
EPA and DOE-RL (WCH 2006). Seven of the biased samples were collected at
locations where anomalous waste items were found within the remediation footprint
(Figure 4). Five of the biased samples were collected from soil underlying the SNF
bunkers located in the waste staging pile area. Table 2 provides a description of the
biased samples along with the associated COCs. The results of the biased verification
soil samples are included with the statistical soil verification assays provided in
Appendix A.
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Table 2. 118-C-1 Biased Samples
Biased Location Associated Anomaly COCs
Sample
Area 1, . a
FS-1 Trench 2 Cache of lead bricks ICP Metals
Area 1, . a
FS-2 Trench 3 Cache of lead bricks ICP Metals
Area 2, . ) a
FS-3 Trench 4 Miscellaneous lead debris ICP Metals
Area 1, Instrumentation bundle containing a
FS-4 Trench 7 high levels of bismuth ICP Metals
Area 2, : ICP Metals®, SVOA, VOA,
FS-5 Trench 9 Cache of paint products PCBs, TPH
FS-6 Area 2, Cache of tar and wax products SVOA, VOA, PCBs, TPH
Trench 10 P ’ ’ ’
FS-7 Area 2, Cache of boron ball vacuums ICP Metals®, GEA
Trench 10
Americium-241,
) Waste Staging Pile Isotopic Plutonium,
FS-8 Area SNF Bunker 1 Plutonium-241, Isotopic
Uranium, GEA
. . Americium-241, Isotopic
FS-9 Waste /S\traegamg Pile SNF Bunker 2 Plutonium, Plutonium-241,
‘ Isotopic Uranium, GEA
. . Americium-241, Isotopic
FS-10 Waste itrzgmg Pile SNF Bunker 3 Plutonium, Plutonium-241,
Isotopic Uranium, GEA
. . Americium-241, Isotopic
FS-11 Waste Staging Plle | sNF Bunker 4 Plutonium, Plutonium-241,
Isotopic Uranium, GEA
. . Americium-241, Isotopic
FS-12 Waste Staging Ple | sNF Bunker 5 Plutonium, Plutonium-241,
Isotopic Uranium, GEA

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

GEA = gamma energy analysis SNF = spent nuclear fuel

ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
PCBs = polychlorinated biphenyls VOA = volatile organic analysis
SVOA = semi-volatile organic analysis

3.3 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected in August and September, 2006 and
May 2007 to confirm acceptability of residual contaminant concentrations in the soil at
the 118-C-1 waste site. Each statistical verification sample was a composite formed by
combining soil collected at four randomly selected nodes within each sampling decision

11
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subunit. The verification samples were submitted to offsite laboratories for analysis
using approved EPA analytical methods, as required per the 100 Area Burial Grounds
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001). The sample
design methodology and sample location figures are presented in the calculation brief
for verification sample design in Appendix E.

For close-out verification sampling of the 118-C-1 remediation footprint, the ten trenches
and surrounding land were grouped into four separate sampling decision units based on
similarity of the waste forms observed during remediation. In addition to these four
sampling decision units, the 118-C-1 waste site includes one decision unit for the
overburden/BCL piles and one decision unit for the waste staging pile area (Figure 3).
All six sampling decision units will be closed-out using the more restrictive shallow zone
cleanup criteria, even though the remediation footprint does contain a deep zone
(greater than 4.6 m (15 ft) below ground surface).

The number of decision subunits is determined by the overall footprint area of the
decision unit (DOE-RL 2001). The default number of verification samples for each
decision unit is four (4) composite samples. The required number of verification samples
for each of the decision units associated with the 118-C-1 Burial Ground waste site are

listed in Table 3.

Table 3. Number of Verification Samples for the 118-C-1 Burial Ground.

Decision Waste Site Size Classification Decision Verification
Unit Footprint (ft) (ftz) Subunits Samples

Sampling Area 1 32,500 Small (<100,000) 1 4 composite

Sampling Area 2 25,200 Small (<100,000) 1 4 composite

Sampling Area 3 82,500 Small (<100,000) 1 4 composite

Sampling Area 4 82,500 Small (<100,000) 1 4 composite

Overburden/BCL pile 97,000 Small (<100,000) 1 4 composite
Medium

Waste Staging Pile Area 250,00 (>100,000 to 4 16 composite
400,000)

BCL = below cleanup level

4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 118-C-1 cleanup verification
data for comparison with the data quality criteria and RAGs.

12
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41 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) is performed to compare the verification sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

The DQA for the 118-C-1 site established that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. All
analytical data were found to be acceptable for decision-making purposes. 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
Environmental Restoration (ENRE) project-specific database for data evaluation prior to
submittal for archival in the Hanford Environmental Information System (HEIS) and are
summarized in Appendix A. The detailed DQA is presented in Appendix C.

4.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each COC/COPC are computed for each decision unit. Prior to calculating the 95%
UCL, the individual sample results are reviewed and, as appropriate, adjusted per the
SAP (DOE-RL 2001) and RDR/RAWP (DOE-RL 2005). Statistical evaluations were not
performed on data sets with no reported detections. This process is summarized below:

¢ Radionuclides: The laboratory reported value is used in the calculation of the
95% UCL. In cases where the laboratory does not report a value for data
qualified with a "U" (i.e., less than the detection limit), half of the minimum
detectable activity is used in the calculation of the 95% UCL.

¢ Nonradionuclides: For data flagged with a "U" (i.e., less than detection), a
value equal to one-half the practical quantitation limit is used in the calculation of
the 95% UCL, as required by Washington State Department of Ecology
regulations (Washington Administrative Code [WAC] 173-340-740[7][g]). If
greater than half of the sample results for a given COC are below detection, then
the statistical value is set equal to the maximum concentration detected (i.e.,
versus computing a 95% UCL).

Statistical calculations are presented in the 118-C-1 cleanup verification 95% UCL
calculation brief (Appendix E). Comparisons of the statistical results for waste site
COCs/COPCs and the site RAGs are summarized in Tables 4 through 9. Calculated
cleanup levels are not presented in the Cleanup Levels and Risk Calculations (CLARC)
Database (Ecology 2005) under the Washington Administrative Code (WAC)
173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and
sodium; therefore, these constituents are not considered site COCs/COPCs.
Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were detected in
samples collected at the site, but are not considered within the statistical calculations as
these isotopes are not related to the operational history of the site. All individual sample

13
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cleanup verification results are presented in Appendix A. The cleanup verification data
set, summarized in Tables 4 through 9, was used for the RESidual RADioactivity
(RESRAD) modeling discussed in Section 5.0.

Initial statistical data results from the waste staging pile area indicated the presence of
arsenic and TPHs at concentrations exceeding the cleanup criteria. Consequently,
additional soil was removed from these areas and the areas re-sampled and analyzed
for ICP metals and TPHs. The second set of analyses for ICP metals and TPH were
used to perform the 95% UCL calculations for the waste staging pile area, the results of
which are presented in Table 9.

Carbon-14 was detected in a single verification sample collected from the waste staging
pile area (Table 9). This detection was in exceedance of the carbon-14 direct exposure
dose-equivalence lookup value. Evaluation of radionuclide data from the waste staging
pile area indicated that statistical evaluation and dose modeling using this sample would

result in an elevated dose estimate due to the presence of the carbon-14. Therefore,
this sample was not considered in the statistical calculations for residual radionuclide
activities at the waste staging pile area, and instead a sample-specific dose evaluation
was performed,using RESRAD (Appendix E). Based on this evaluation, it has been
determined that the soil containing carbon-14 from the waste staging pile area will be
used as backfill in the deep zone.

Table 4. Comparison of Statistical Contaminant Concentrations to Action Levels for

Verification Sampling of the 118-C-1 Sample Area 1. (2 Pages)

Generic Site Lookup Values® (pCi/g) | Does the Does the
Statistical . Statistical -
atistical | ghajlow | Groundwater River Result Statistical
coc/copc Result Zone Protection | Protection | Eyceeq | RESUlt Pass
(pCi/g) Lookup Lookup Lookup | |ookup RESR‘AD’,
Value Value Value Values? | Modeling?
Cesium-137 0.185 6.2 1,465° 1,465° No
S S Yes?
Europium-152 0.121 3.3 -- -- No
Uranium-233/234 0.506 (<BG) 1.1f 1.1f 1 1f No —
Uranium-235 0.084 (<BG) 0.84 0.5° 0.59 No _
Uranium-238 0.637 (<BG) 1.1f 11f 11f No -
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Elea?;lp Data Set | Result Pass
(mg/kg) | Exposure | Groundwater (:Ii(\a/eror Exceed RESRAD
Protection p ] RAGs? Modeling?
rotection
Arsenic 3.0 (<BG) 20 20 20 No --
Barium 54.3 (<BG) | 5,600 132" 224" No -
Beryllium 0.84 (<BG) 10.4' 1.51 1.51! No -
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Table 4. Comparison of Statistical Contaminant Concentrations to Action Levels for

Verification Sampling of the 118-C-1 Sample Area 1. (2 Pages)

Boron™ 1.9 16,000 320 P No --
Chromium (total) 7.9 (<BG) | 80,000" 18.5 18.5 No .
Cobalt 7.9 (<BG) 1,600 32 No -
Copper 13.7 (<BG) 2,960 59.2 22.0 No -
Lead 4.7 (<BG) 353 10.2/ 10.2! No -
Manganese 339 (<BG) | 11,200 512! 512! No -
Nickel 10.3 (<BG) 1,600 19.1! 27.4 No .
Vanadium 39.8 (<BG) 560 85.1! " No -
Zinc 37.3 (<BG) | 24,000 480 67.8 No -

a

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-
specific statistical soil background activity.

The lookup value is below the required minimum detectable activity (MDA). The value presented is the required MDA.
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and WAC
173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists
separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can
be determined.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and
Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method
B for surface waters]).

- = not applicable COPC = contaminant of potential concern
BG = background (from DOE-RL [1996, 2001], unless otherwise noted) RAG = remedial action goal
CcoC = contaminant of concemn RESRAD = RESidual RADioactivity
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Table 5. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Area 2. (2 Pages )

. M a .
Generic Site Lookup Values® (pCi/g) Sl,)t:;zttizzl Does the
Statistical | ghallow | Groundwater River Result Statistical
COC/COPC Result Zone Protection | Protection | Eyceeq | RESUlt Pass
(pCilg) Lookup Lookup Lookup Lookup “?EdS?AD’;
Value Value Value Values? odeling~
Carbon-14 8.0° 5.16 - - Yes
Cesium-137 0.140 6.2 1,465° 1,465° No
Cobalt-60 0.99 1.4 13,900° 13,900° No Ved!
es
Europium-152 0.199 3.3 -9 -0 No
Nickel-63 26.1 4,013° 83° 83° No
Tritium 4.76 459° 12.6° 12.6° No
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for E'ea?rp Data Set | Result Pass
(mg/kg) | Exposure | Groundwater %Viieror Exceed RESRAD
Protection Protection RAGs? Mode"ng?
Arsenic 2.7 (<BG) 20 20 20 No -
Barium 51.9 (<BG) | 5,600° 132" 224 No -
Beryllium 0.88 (<BG) 10.4 1.51 1.51" No -
Boron' 2.1 16,000 320 — No -
Chromium (total) 6.1 (<BG) | 80,000 18.5 18.5' No -
Chromium (hexavalent) 0.24 2.1 4.8" 2 No -
Cobalt 7.7 (<BG) 1,600 32 - No .
Copper 13.6 (<BG) 2,960 59.2 22.0" No --
Lead 4.1 (<BG) 353 10.2" 10.2" No -
Manganese 340 (<BG) 11,200 512" 512" No -
Nickel 9.8 (<BG) 1,600 19.1" 27.4 No -
Vanadium 46.2 (<BG) 560 85.1" - No -
Zinc 39.3 (<BG) | 24,000 480 67.8' No -
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Table 5. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Area 2. (2 Pages )

Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Cleanup | pata Set | Result Pass
(mg/kg) | Exposure | Groundwater Levelfor | Exceed RESRAD
Protection River RAGs? | Modeling?
Protection
bis(2-Ethylhexyl) 0.28 71.4 0.625 0.36 Yes® Yes?
phthalate
Di-n-butylphthalate 0.035 8,000 160 540 No --
Methylene chloride 0.012 133 0.5 0.94 No --

a

Lookup values and remedial action goals (RAGs) obtained fromthe Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

The statistical value for the carbon-14 activity in Sample Area 2 (8 pCi/g) is greater than the shallow zone lookup value (5.16 pCi/g)
because the lookup value was calculated for a generic site using the RESRAD model with a carbon-14 distribution coefficient (Kd
value) of 0 mL/g while 100 Area RESRAD evaluations use a Kd value of 200 mL/g, per Table E-1 of the 100 Area RDR/RAWP
(DOE-RL 2005). Using a Kd value of 200 mL/g the shallow zone lookup value is calculated to be 8.69 pCi/g.

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii}(A), 1996 (“100 times rule”) and WAC
173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists
separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can
be determined.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and
Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method
B for surface waters)).

Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 [“100
times rule™]) presented is lower than that presented in the RDR/RAWP (DOE-RL 2005), based on updated oral reference dose value
(as provided in IRIS).

The statistical verification data set fails the second and/or third component of the WAC 173-340-740(7)(e) 3-part test in comparison
against soil RAGs for groundwater and/or river protection (one or more sample concentrations exceeds twice the soil RAG value
and/or more than 10% of the data set exceeds the soil RAG value).

P Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil portioning coefficient (Kq)
value, contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is greater
than 25 m (82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

- = not applicable
BG = background (obtained from DOE-RL [1996] and DOE-RL [2001], unless otherwise noted)

COoC = contaminant of concern
COPC = contaminant of potential concern
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose-assessment model)
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Table 6. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Area 3. (2 Pages)

Generic Site Lookup Values® (pCi/g) Does the Does the
Statistical | ghajlow | Groundwater River St,gtiStiﬁal Ststistilc a
COC/COPC Res_ult Zone Protection | Protection Execsel;d Peassust
(pCi/g) Lookup Lookup Lookup Lookup | RESRAD
Value Value Value Values? | Modeling?
Cesium-137 0.709 6.2 1,465° 1,465° No
Cobalt-60 0.037 1.4 13,900° 13,900° No Ve
Europium-152 0.140 3.3 --° --° No
Strontium-90 0.268 45 27.6° 27.6° No
Uranium-233/234 0.83 (<BG) 1.1° 1.1° 1.1° No -
Uranium-238 0.666(<BG) 1.1° 1.1° 1.1' No -
Remedial Action Goals® (mg/kg.;) Does the | Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for f;sz?;loﬁ Data Set Pass
(mg/kg) | Exposure Glt;oundmfater River g’fg:g RESRAD
rotection Protection " | Modeling?
Arsenic 4.5 (<BG) 20 20 20 No -
Barium 75.3 (<BG) | 5,600° 132" 224 No -
Beryllium 0.64 (<BG) 10.4% 1.51" 1.51' No -
Boron' 2.7 16,000 320 e No -
Cadmium” 0.12 (<BG) 13.9 0.81' 0.81' No -
Chromium (total) 8.7 (<BG) | 80,000° 18.5 18.5' No -
Cobalt 8.8 (<BG) 1,600 32 — No --
Copper 386 2,960 59.2 22.0' Yes Yes®
Lead 18.6 353 10.2 10.2' Yes Yes®
Manganese 349 (<BG) 11,200 512 512 No -
Molybdenum 4.5 400 8 - No -
Nickel 12.0 (<BG) | 1,600 19.1' 27.4 No -
Vanadium 50.6 (<BG) 560 85.1' _ No -
Zinc 74.8 24,000 480 67.8' Yes Yes®
Aroclor-1254 0.054 0.5 0.017° 0.017° Yes Yes
Benzo(a)anthracene 0.18 1.37¢ 0.33° 0.33° No -
Benzo(a)pyrene 0.12 0.33° 0.33° 0.33° No -
Benzo(b)fluoranthene 0.14 1.37¢ 0.33° 0.33° No -
Benzo(g,h,i)perylene’ 0.051 2,400 48 192 No -
Benzo(k)fluoranthene 0.14 13.7¢ 0.33° 0.33° No -
bis(2-Ethylhexyl)phthalate 0.22 71.4 0.625 0.36 No --
Butylbenzylphthalate 0.038 16,000 320 250 No --
Chrysene 0.21 1371 1.2¢ 0.33° No --
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Table 6. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Area 3. (2 Pages)

Remedial Action Goals® (mg/kg) Does the
i Does the Statistical
Statistical Soil Cleanup Soil Statistical Result
COC/COPC Result Direct Level for Cleanup | pata Set
Level for Pass
(mg/kg) | Exposure | Groundwater . Exceed
Protection River RAGs? RESRAD
Protection Modeling?
Di-n-butylphthalate 0.13 8,000 160 540 No -
Fluoranthene 0.32 3,200 64 18 No --
Indeno(1,2,3-cd)pyrene 0.046 1.37 0.33° 0.33° No --
Phenanthrene’ 0.055 24,000 240 1,920 No -
Pyrene 0.32 2,400 48 192 No --
Acetone 0.011 72,000 720 =M No -
Methylene chloride 0.011 133 0.5 0.94 No --

a

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-specific
statistical soil background activity.

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and

WAGC 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated
oral reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations {CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A), 1996
(“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii}(A), 1996 (“100 times rule”), a dilution-attenuation
factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005)).
No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists separate from the
previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can be determined.
Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and Risk
Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for
surface waters]).

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

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil portioning coefficient (Kq) value,
contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is greater than 25 m
(82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-340-
707[2], 1996 and DOE-RL 2005).

RAG value listed in the RDR/RAWP (DOE-RL 2005) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific
carcinogenic cleanup level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using Oak Ridge National Laboratory oral
cancer potency factors.

Toxicity data for this chemical are not available. RAGs for benzo(g,h,i)perylene and phenanthrene are based on the surrogate chemicals
pyrene and anthracene, respectively.

- = not applicable COPC = contaminant of potential concern
BG = background (from DOE-RL [1996, 2001], unless otherwise noted) RAG = remedial action goal
COC = contaminant of concern RESRAD = RESidual RADioactivity
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Table 7. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Area 4. (2 Pages)

Generic Site Lookup Values® (pCi/g) Doe-s the Does the
Statistical | ghallow | Groundwater | River StgtIStllc | statistical
COC/COPC Result Zone Protection | Protection Exiseue; Result Pass
(pCi/g) Lookup Lookup Lookup Lookup RESRAD
Value Value Value Values? | Modeling?
Cesium-137 0.81 6.2 1,465° 1,465° No Ves!
Europium-152 0.114 3.3 --° --° No
Uranium-233/234 0.479(<BG) 1.1° 11" 1.1 No -
Uranium-238 0.636(<BG) 1.1 1.1° 1.1f No -
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Cleanup | pata Set | Result Pass
(mg/kg) | Exposure | Groundwater L?'iig_or Exceed RESRAD
Protection Protection RAGs? Modeling?
Arsenic 2.4 (<BG) 20 20 20. No --
Barium 206 5,600° 132" 224 Yes Yes®
Beryllium 0.58 (<BG) 10.4' 1.51" 1.51" No -
Boron™ 3.4 16,000 320 - No -
Chromium (total) 6.5 (<BG) | 80,000° 18.5' 18.5 No -
Cobalt 8.7 (<BG) 1,600 32 =" No -
Copper 15.0 (<BG) 2,960 59.2 22.0' No -
Lead 5.0 (<BG) 353 10.2' 10.2' No -
Manganese 340 (<BG) | 11,200 512' 512' No -
Nickel 9.9 (<BG) 1,600 19.1' 27.4 No -
Vanadium 51.6 (<BG) 560 85.1" No -
Zinc 41.0 (<BG) | 24,000 480 67.8' No -
Aroclor-1254 0.013 0.5 0.017° 0.017° No --
Benzo(a)anthracene 0.13 1.37° 0.33° 0.33° No -
Benzo(a)pyrene 0.083 0.33° 0.33° 0.33° No -
Benzo(b)fluoranthene 0.11 1.37° 0.33° 0.33° No -
Benzo(g,h,i)perylene? 0.037 2,400 48 192 No -
Benzo(k)fluoranthene 0.092 13.7° 0.33° 0.33° No --
E‘,;(jhexyl)phthalate 0.017 71.4 0.625 0.36 No -
Chrysene 0.17 1377 1.2° 0.33° No -
Di-n-butylphthalate 0.026 8,000 160 540 No --
Fluoranthene 0.33 3,200 64 18 No -
Indeno(1,2,3-cd)pyrene 0.035 1.37 0.38° 0.33° No --
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Table 7. Comparison of Statistical Contaminant Concentrations to Action Levels for

Verification Sampling of the 118-C-1 Sample Area 4. (2 Pages)

Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Cleanup | pata Set | Result Pass
(mg/kg) | Exposure | Groundwater Levelfor | Exceed RESRAD
Protecﬁon Rlver_. RAGS? Mode“ng?
Protection
Phenanthrene® 0.097 24,000 240 1,920 No -
Pyrene 0.35 2,400 48 192 No -
Acetone 0.012 72,000 720 - No -
Benzene 0.001 18 0.080 0.24 No --
Methylene chloride 0.014 133 0.5 0.94 No --
Xylene (total) 0.001 16,000 160 —_ No --

a

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-
specific statistical soil background activity.

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and WAC
173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005)). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists
separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can
be determined.

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil portioning coefficient (Kq4)
value, contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is greater
than 25 m (82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and
Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method
B for surface waters]).

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-340-
707[2], 1996 and DOE-RL 2005).

RAG value listed in the RDR/RAWP (DOE-RL 2005) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific
carcinogenic cleanup level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using Oak Ridge National Laboratory oral
cancer potency factors.

Toxicity data for this chemical are not available. RAGs for benzo(g,h,i)perylene and phenanthrene are based on the surrogate
chemicals pyrene and anthracene, respectively.

- = not applicable COPC = contaminant of potential concern
BG = background (from DOE-RL [1996, 2001], unless otherwise noted) RAG = remedial action goal
CcOoC = contaminant of concern RESRAD = RESidual RADioactivity

21




CVP-2006-00011

Rev. 0

Table 8. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Overburden/BCL Material. (2 Pages)

. . a .
o Generic Site Lookup Values® (pCi/g) SDt(a):zttizsl Does the
Statistical | ghallow | Groundwater River Result Statistical
COC/CoPC Res.ult Zone Protection | Protection | Eyceeq | RESUlt Pass
(pCi/g) Lookup Lookup Lookup Lookup NFIREdSI?ADo
Value Value Value Values? odeling:
Cesium-137 0.352(<BG) 6.2 1,465° 1,465° No --
Strontium-90 1.41 45 27.6° 27.6° No Yes®
Uranium-233/234 0.523(<BG) 1.1° 1.1° 1.1° No --
Uranium-238 0.505(<BG) 1.1° 1.1° 1.1° No -
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for f‘ea?rp Data Set | Result Pass
(mg/kg) | Exposure | Groundwater ;V.e of | Exceed RESRAD
Protection P 't“’et': RAGS? Modeling?
rotection
Arsenic 2.4 (<BG) 20 20 20 No --
Barium 55.2 (<BG) | 5,600 13290 224' No -
Beryllium 0.68 (<BG) 10.4! 151" 151" No -
Chromium (total) 6.7 (<BG) | 80,000 18.5" 18.5" No -
Chromium (hexavalent) 0.24 2.1 4.8* 2 No --
Cobalt 7.7 (<BG) 1,600 32 - No -
Copper 15.4 (<BG) 2,960 59.2 22.0" No -
Lead 4.9 (<BG) 353 10.2" 10.2" No -
Manganese 325 (<BG) | 11,200 512" 512" No .
Nickel 9.5 (<BG) 1,600 191" 27.4 No -
Vanadium 44.7 (<BG) 560 85.1" . No -
Zinc 37.5 (<BG) | 24,000 480 67.8" No -
Aroclor-1254 0.0065 0.5 0.017™ 0.017™ No -
Benzo(a)anthracene 0.038 1.37" 0.33" 0.33™ No -
Benzo(a)pyrene 0.024 0.33™ 0.33™ 0.33™ No -
Benzo(b)fluoranthene 0.033 1.37" 0.33™ 0.33™ No -
Benzo(k)fluoranthene 0.029 13.7" 0.33™ 0.33™ No -
Chrysene 0.052 137" 1.2" 0.33™ No -
Fluoranthene 0.11 3,200 64 18 No --
Phenanthrene® 0.037 24,000 240 1,920 No -
Pyrene 0.057 2,400 48 192 No --
Acetone 0.011 72,000 720 ! No -
Methylene chloride 0.012 133 0.5 0.94 No --
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Table 8. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Sample Overburden/BCL Material. (2 Pages)

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted. '

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)

model (DOE-RL 2005).

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of

Decision (BHI 2004).

4 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-

specific statistical soil background activity.

" Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

¢ Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and WAC
173-340-720(8), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

" Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-

attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP

[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists

separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can

be determined.

' Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

¥ Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 [“100

times rule”]) presented is lower than that presented in the RDR/RAWP (DOE-RL 2005), based on updated oral reference dose value

(as provided in IRIS).

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and

Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method

B for surface waters]).

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-340-

707[2], 1996 and DOE-RL 2005).

RAG value listed in the RDR/RAWP (DOE-RL 2005) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific

carcinogenic cleanup level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using Oak Ridge National Laboratory oral

cancer potency factors.

Toxicity data for this chemical are not available. RAGs for benzo(g,h,i)perylene and phenanthrene are based on the surrogate

chemicals pyrene and anthracene, respectively.

-- = not applicable

BG = background (obtained from DOE-RL [1996] and DOE-RL [2001], unless otherwise noted)

cocC = contaminant of concern
COPC = contaminant of potential concern
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose-assessment model)
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Table 9. Comparison of Statistical Contaminant Concentrations to Action Levels for

Verification Sampling of the 118-C-1 Staging Pile Area. (3 Pages)

Generic Site Lookup Values® (pCi/g)

Does the

fati Statistical Dogs t_he
Statistical | ghallow | Groundwater River Result Statistical
coc/copC Result Zone Protection | Protection | Eyceeq | RESUlt Pass
(pCilg) Lookup Lookup Lookup Lookup RESRAD
Value Value Value Values? Modeling?
Carbon-14 182° 5.16 -8 -8 Yes
Cesium-137 1.03 6.2 1,465' 1,465' No
Cobalt-60 0.029 1.4 13,900’ 13,900 No Yes®
Europium-152 0.177 3.3 --° --° No
Strontium-90 0.334 4.5 27.6' 27.6' No
Uranium-233/234 0.489(<BG) 1.1° 1.19 1.19 No -
Uranium-235 0.038(<BG) 0.84 0.5" 0.5" No -
Uranium-238 0.573(<BG) 1.19 1.19 1.19 No -
Remedial Action Goals® (mg/kg)
- Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Cleanup | pata Set | Result Pass
(mg/kg) | Exposure | Groundwater Lei:{viigor Exceed RESRAD
Protection ] RAGs? Modeling?
Protection
Arsenic 2.8 (<BG) 20 20 20 No --
Barium 130 (<BG) 5,600’ 1321% 224 Yes™ Yes"
Beryllium 0.43 (<BG) 10.4° 1.51% 1.51" No -
Boron®? 2.8 16,000 320 -9 No -
Chromium (total) 8.2 (<BG) | 80,000 18.5" 18.5" No -
Chromium (hexavalent) 0.5 2.1 4.8 2 No -
Cobalt 7.0 (<BG) 1,600 32 -9 No -
Copper 36 2,960 59.2 22.0 Yes Yes"
Lead 10.7 353 10.2" 10.2% Yes Yes"
Manganese 323 (<BG) | 11,200 512 512¢ No -
Mercury 0.06 (<BG) 24 0.33" 0.33¢ No -
Molybdenum® 0.62 400 8 —_ No -
Nickel 10.6 (<BG) 1,600 19.1% 27.4 No -
Selenium?® 0.80 400 5 1 No -
Vanadium 46.6 (<BG) 560 85.1% -9 No -
Zinc 46.1 (<BG) | 24,000 480 67.8% No -
g;;?(')g;:gﬂﬁ;’m 146 - 200! 200 No -
Aroclor-1254 0.015 0.5 0.017" 0.017" Yes™ Yes"
Aroclor-1260 0.061 0.5 0.017" 0.017" Yes Yes"
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Table 9. Comparison of Statistical Contaminant Concentrations to Action Levels for

Verification Sampling of the 118-C-1 Staging Pile Area. (3 Pages)

Remedial Action Goals® (mg/kg)

Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COC/COPC Result Direct Level for Cleanup | pata Set | Result Pass
(mg/kg) | Exposure | Groundwater Le;viilef:r Exceed | RESRAD
Protection ] RAGs? Modeling?
Protection
Acenaphthene 0.041 4,800 96 129 No -
Anthracene 0.26 24,000 240 1,920 No --
Benzo(a)anthracene 0.5 1.37" 0.33" 0.33" No" -
Benzo(a)pyrene 0.48 0.33" 0.33" 0.33" No" -
Benzo(b)fluoranthene 0.21 1.37" 0.33" 0.33" No" -
Benzo(g,h,i)perylene” 0.26 2,400 48 192 No -
Benzo(k)fluoranthene 0.20 13.7" 0.33" 0.33" No" -
E‘;(jhexyl)phthalate 0.052 71.4 0.625 0.36 No .
Butylbenzylphthalate 0.017 16,000 320 250 No --
Carbazole 0.24 50 0.438 - No -
Chrysene 0.4 137" 1.2" 0.33" No" -
Di-n-butylphthalate 0.11 8,000 160 540 No --
Dibenz(a,h)anthracene 0.18 0.33" 0.33" 0.33" No --
Dibenzofuran 0.034 160 3.2 - No -
Fluoranthene” 0.19 3,200 64 18 No -
Fluorene 0.043 3,200 64 260 No -
Indeno(1,2,3-cd)pyrene 0.25 1.37 0.33" 0.33" No -
Phenanthrene” 1.3 24,000 240 1,920 No --
Phenol 0.024 24,000 480 4,200 No --
Pyrene 0.5 2,400 48 192 No -
2-Butanone 0.004 48,000 480 - No -~
Acetone 0.015 72,000 720 -9 No --
Methylene chloride 1 0.023 133 0.5 0.94 No -
Styrene 0.004 33.3 0.15 -4 No -
Toluene 0.002 6,400 64 1,360 No --
Xylene (total) 0.001 16,000 160 -9 No -

25




CVP-2006-00011
Rev. 0

Table 9. Comparison of Statistical Contaminant Concentrations to Action Levels for
Verification Sampling of the 118-C-1 Staging Pile Area. (3 Pages)

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

Carbon-14 value presented is the result for a single sample from the staging pile area; this isotope was not detected in other samples
collected at the staging pile area. Initial dose evaluation indicated that including this result in the statistical data set for the entire
staging pile area would result in an elevated dose estimate. Material at this location will be backfilled into deep zone portions of the
site, and this sample was omitted from statistical calculations for the staging pile area and a sample-specific evaluation was performed
using RESRAD (Appendix E).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief (Appendix E).

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-
specific statistical soil background activity.

The lookup value is below the required minimum detectable activity (MDA). The value presented is the required MDA.

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and WAC
173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists
separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can
be determined.

The statistical verification data set fails the second and/or third component of the WAC 173-340-740(7)(e) 3-part test in comparison
against soil RAGs for groundwater and/or river protection (one or more sample concentrations exceeds twice the soil RAG value
and/or more than 10% of the data set exceeds the soil RAG value).

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil portioning coefficient (Kq)
value, contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is greater
than 25 m (82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and
Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(jii), 1996 [Method
B for surface waters]).

Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 [“100
times rule”]) presented is lower than that presented in the RDR/RAWP (DOE-RL 2005), based on updated oral reference dose value
(as provided in IRIS).

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

RAG values for total petroleum hydrocarbons obtained from WAC 173-340-740(2), 1996 (Method A for soils).

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-340-
707[2], 1996 and DOE-RL 2005).

RAG value listed in the RDR/RAWP (DOE-RL 2005) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific
carcinogenic cleanup level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using Oak Ridge National Laboratory oral
cancer potency factors.

Constituent is the result of asphalt cross-contamination of the sample matrix. Asphalt that has been used for structural and
construction purposes is excluded from consideration as a dangerous waste by WAC 173-303-071(3)(e), 2004, is listed as an inert
waste in WAC 173-350-990(2)(b), 2005, and does not present a significant human health risk.

Toxicity data for this chemical are not available. RAGs for benzo(g,h,i)perylene and phenanthrene are based on the surrogate
chemicals pyrene and anthracene, respectively.

A portion of the fluoranthene data for the staging pile area was rejected based on data quality deficiencies; the value presented is the
maximum detected accepted value. Because polycyclic aromatic hydrocarbons in the staging pile area were determined to be the
result of asphalt cross-contamination of the sample matrix, and because fluoranthene is not a significant risk-driver as compared to
other polycyclic aromatic hydrocarbons, no further analysis was performed.

- = not applicable COPC = contaminant of potential concern
BG = background (from DOE-RL [1996, 2001], unless otherwise noted) RAG = remedial action goal
COC = contaminant of concern RESRAD = RESidual RADioactivity
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Several polycyclic aromatic hydrocarbons (PAHs) were detected above the RAGs in
statistical samples collected from the waste staging pile area (Table 9). The PAHs were
determined to be the result of asphalt cross-contamination. The elevated detections of
PAHSs within the staging pile area occurred at locations formerly overlain by asphalt
paving. Because the area previously contained several paved surfaces and was used
as a location for temporary structures and staging during construction of the 105-C
Reactor Building, the likelihood for the presence of asphalt debris is high. Asphalt that
has been used for structural and construction purposes is excluded from consideration
as a dangerous waste in WAC 173-303-071(3)(e), is listed as an inert waste in

WAC 173-350-990(2)(b), and does not present a significant risk to human health or the
environment. A comparison of the statistical PAH concentrations in the verification data
set to a known asphalt sample (Table 10) shows a good correlation, as indicated by the
ratio column.

Table 10. Comparison of 118-C-1 Staging Pile Area
Statistical Results to a Known Asphalt Sample

Statistical
Asphalt Verification Ratio
Analyte Sample Result Result 4
(mg/kg) (x107)
(mg/kg)
2-Methylnaphthalene 394 ND --
Acenaphthene 1,783 0.041 2.3
Anthracene 3,699 0.26 7.0
Benzo(a)anthracene 5,792 0.5 8.6
Benzo(a)pyrene 5,533 0.48 8.7
Benzo(b)flucranthene 4,619 0.21 4.5
Benzo(g,h,i)perylene 2,839 0.26 9.2
Benzo(k)fluoranthene 4,527 0.20 4.4
Carbazole 2,049 0.24 11.7
Chrysene 5,580 0.4 7.2
Dibenzo(a,h)anthracene 1,531 0.18 11.8
Dibenzofuran 1,135 0.034 3.0
Fluoranthene® 10,665 0.19 1.8
Fluorene 1,756 0.043 2.4
Indeno(1,2,3-cd) pyrene 2,751 0.25 9.1
Naphthalene 1,917 ND --
Phenanthrene 10,975 1.3 11.8
Pyrene 10,205 0.5 4.9

. ND = not detected
# A portion of the fluoranthene data for the staging pile area was rejected due to data quality
deficiencies, including the portion where the highest detections of other polycyclic aromatic
hydrocarbons occurred. The value presented is the maximum accepted detected value, but is
low relative to other polycyclic aromatic hydrocarbon results due to the exclusion of some data.
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Twelve biased samples were collected from the 118-C-1 waste site. The biased

BIASED SAMPLE RESULTS

CVP-2006-00011

Rev. 0

samples were collected from soil underlying anomalous media found within the trenches
during the remedial excavations or from soil underlying the SNF interim storage bunkers
in the waste staging pile area. Statistical analysis (e.g., calculation of a 95% UCL
value) is inappropriate for evaluation of biased samples; therefore, the sample results
for each biased sample are evaluated using the maximum detected activity for each
COC/COPC and comparing the value directly to the cleanup level. Table 11 provides a
comparison of the maximum result of the twelve biased samples against the cleanup
criteria. Individual sample results are provided in Appendix A.

Table 11. Comparison of Maximum Biased Sample Concentrations to Cleanup
Levels. (2 Pages)

Generic Site Lookup Values® (pCi/g) Does the | Does the
. Statistical | Statistical
Maximum | ghajlow | Groundwater River Result Result
COcC/COPC Result Zone Protection Protection Exceed Pass
(pCi/g) l.;;ac?kuga L\c;olkup L\(;olkup Lookup | RESRAD
alue alue alue Values? | Modeling?
Cesium-137 0.437 6.2 1,465° 1,465° No --
Plutonium-239/240 0.204 33.9 - - No -
Uranium-233/234 0.681(<BG) 1.1° 1.1° 1.1° No -
Uranium-238 0.483(<BG) 1.1° 1.1° 1.1° No -
. » a
Remedial Action Goals®™ (mg/kg) Does the “[:ogs the
Maximum Soil Cleanup | Soil Cleanup | Maximum ;)::ﬁtm
COC/COPC Result Direct Level for Level for Result Pass
(mg/kg) | Exposure | Groundwater River Exceed
Protection Protection RAGs? | ESHAD
o * | Modeling?
Arsenic 5.4 (<BG) 20 20 20 No --
Barium 80.2 (<BG) | 5,600 13290 224’ No -
Beryllium 0.34 (<BG) 10.4 1.51" 1.51" No -
Boron® 3.2 16,000 320 - No -
Chromium (total) 10.2 (<BG) | 80,000 18.5" 18.5" No -
Cobalt 10.5 (<BG) 1,600 32 - No -
Copper 23.3 2,960 59.2 22.0" Yes Yes
Lead 7.2 (<BG) 353 10.2" 10.2" No -
Manganese 446 (<BG) | 11,200 512" 512" No -
Mercury 0.04 (<BG) 24 0.33" 0.33" No -
Nickel 14.1 (<BG) | 1,600 19.1" 27.4 No -
Vanadium 46.4 (<BG) 560 85.1" - No -
Zinc 45.1 (<BG) | 24,000 480 67.8" No .
Aroclor-1254 0.022 0.5 0.017" 0.017" Yes Yes™
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Table 11. Comparison of Maximum Biased Sample Concentrations to Cleanup
Levels. (2 Pages)

. » a
Remedial Action Goals® (mg/kg) Does the nlz:fi;t:;
Maximum Soil Cleanup | Soil Cleanup | Maximum Result
COC/COPC Result Direct Level for Level for Result Pass
(mg/kg) | Exposure | Groundwater River Exceed | orcpap
Protection Protection RAGs? Modeling?
bis(2-
Ethylhexyl)phthalate 0.067 71.4 0.625 0.36 No -
Di-n-butylphthalate 0.055 8,000 160 540 No --
Diethylphthalate 0.022 64,000 1,280 4,600 No --
Phenol 0.036 24,000 480 4,200 No --
Acetone 0.024 72,000 720 - No --
Carbon tetrachloride 0.039 7.7 0.034 0.05 . Yes Yes®
Methylene chloride 0.019 133 0.5 0.94 No --

a

Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for the 100
Area (RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340-720, 730, and 740, Method B,
1996, unless otherwise noted.

Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESidual RADioactivity (RESRAD)
model (DOE-RL 2005).

Revised lookup value per 100 Area Radionuclide and Nonradionuclide Lookup Values for the 1995 Interim Remedial Action Record of
Decision (BHI 2004).

No value—RESRAD modeling predicts the contaminant will not reach groundwater within 1,000 years.

The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-
specific statistical soil background activity.

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDR/RAWP
[DOE-RL 2005]). Updated oral reference dose values (as provided in the Integrated Risk Information System [IRIS]) yield Method B
direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively.

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and WAC
173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The updated oral
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more
restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-740(3)(a)(ii)(A),
1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200 mg/kg.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution-
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDR/RAWP
[DOE-RL 2005]). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value exists
separate from the previous drinking water standard; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can
be determined.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750([3], 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m® (WDOH 1997).

No Hanford Site-specific or Washington State background value available.

No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and
Risk Calculations database (Ecology 2005) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method
B for surface waters]).

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil portioning coefficient (Kq)
value, contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is greater
than 25 m (82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-340-
707[2], 1996 and DOE-RL 2005).

The total mass of carbon tetrachloride present is not expected to be sufficient to migrate to groundwater and result in a concentration
exceeding the WAC 173-340-720(3), 1996 (Method B for groundwater) carcinogenic groundwater cleanup level (0.34 pg/L).

= not applicable

BG = background (obtained from DOE-RL [1996] and DOE-RL [2001], unless otherwise noted)

coC = contaminant of concern
COPC = contaminant of potential concern
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose-assessment model)
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4.3.1 Biased Sample Data Evaluation

All biased sample results are below the direct exposure RAGs. The maximum values
detected in the biased samples for copper and aroclor-1254 exceed the soil RAG for the
protection of groundwater and/or river protection (Table 11). Copper and aroclor-1254
are not predicted to reach groundwater based on RESRAD modeling using their soil
partitioning coefficients (BHI 2005). Data were not collected showing the vertical extent
of residual contamination; however, given the soil-partitioning coefficients of 22 mL/g
and 75.6 mL/g for copper and aroclor-1254, respectively, the RESRAD modeling
predicts these constituents will not migrate vertically more than 3 m (10 ft) in 1,000
years. The vadose zone underlying the 118-C-1 site is greater than 25 m (82 ft) thick,
so these contaminants are not predicted to reach groundwater (and therefore the
Columbia River) in 1,000 years.

The maximum value detected in the biased samples for carbon tetrachloride

(0.039 mg/kg) exceeds the soil RAG for the protection of groundwater (0.034 mg/kg).
However, because the maximum concentration represents a single sample at a point
source, the total mass of carbon tetrachloride present at the site is not expected to be
sufficient to migrate to groundwater and result in a concentration exceeding the
groundwater cleanup level of 0.34 pg/L. As such, the nonradionuclide soil RAGs for the
protection of groundwater and the Columbia River have been attained for the biased
samples.

4.4 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Tables 4 through 9)
were entered into the RESRAD computer code, Version 6.30 (ANL 2005), to estimate
the dose rate and the impact on groundwater and the river from residual COC
concentrations. Separate RESRAD runs were performed for the four individual
sampling areas in addition to the overburden/BCL decision unit and the waste staging
pile area. A RESRAD run was also performed using the maximum 95% UCL values
from the four individual remediation sampling areas in order to provide a combined dose
for the entire remediation footprint. To be conservative, the combined dose for the four
individual sampling areas (referred to collectively as the remediation footprint) will be
presented in Section 5.0. The individual dose contributions from each of the four
sampling areas are provided in the RESRAD calculation brief (Appendix E).

Carbon-14 was detected in a single verification sample collected from the waste staging
pile area (Table 9). The soil containing carbon-14 will be used as backfill into the deep
zone areas of the 118-C-1 waste site, therefore, the contaminated soil was evaluated in
RESRAD as deep zone material (with 4.6 m [15 ft] of clean soil cover). All RESRAD
modeling methodologies, results, and input values are included in the RESRAD
calculation brief (Appendix E). The RESRAD derived groundwater radionuclide
concentrations as compared to groundwater remedial action goals and maximum
contaminant levels (MCLs) are provided in the MCL calculation brief (Appendix E).
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Specific results from the calculations are discussed in the RAG evaluation section
(Section 5.0).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 118-C-1 site have achieved the
applicable RAGs. Sections 5.1, 5.2, and 5.3 address attainment of direct exposure
RAGs, groundwater protection RAGs, and Columbia River protection RAGs,
respectively. Section 5.4 summarizes the results of the WAC 173-340 three-part test
performed in the 95% UCL calculation brief (Appendix E). This test is required for
nonradionuclide COCs only and is based on the most restrictive RAG (defined as the
lowest of the direct exposure, groundwater protection, and river protection RAGs).

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.1 Radionuclides

The results of the 118-C-1 RESRAD dose rate estimates for the all-pathways scenarios
for the remediation footprint (sampling areas 1 through 4), the overburden/BCL, and the
staging pile area are shown in Figures 5 through 7. These dose rates represent the
dose contributions from soils at relevant time periods. The 2018 date corresponds to
the 30-year site cleanup schedule of the Hanford Federal Facility Agreement and
Consent Order (Ecology et al. 1989). All dose rate estimates are less than the 15
mrem/yr RAG. The RESRAD computations are shown in detail in the calculation briefs
presented in Appendix E.

5.1.1.1 118-C-1 Remediation Footprint. The estimated maximum total all-pathways
dose rate from the 118-C-1 Burial Ground remediation footprint is 12.8 mrem/yr at year
zero (2006) and decreases to 1.01 x 10 mrem/yr in 1,000 years (Figure 5). The
estimated dose rate in the year 2018 is 3.89 mrem/yr. The all-pathways dose rate
estimate remains below the direct exposure RAG.
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Figure 5. RESRAD Analysis for the Remediation Footprint— All Radionuclides,
All-Pathways Dose Rate Estimate.
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5.1.1.2 118-C-1 Overburden/BCL Soil. The estimated maximum total all-pathways
dose rate from the 118-C-1 Burial Ground overburden/BCL soil is 4.01 mrem/yr at year
zero (2006) and decreases to 2.47 x 107'° mrem/yr in 1,000 years (Figure 6). The
estimated dose rate in the year 2018 is 3.04 mrem/yr. The all-pathways dose rate
estimate remains below the direct exposure RAG.

Figure 6. RESRAD Analysis for the Overburden/BCL soil—- All Radionuclides,
All-Pathways Dose Rate Estimate.
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5.1.1.3 118-C-1 Waste Staging Pile Area. The estimated maximum total all-pathways
dose rate from the 118-C-1 Burial Ground waste staging pile area is 12.4 mrem/yr at
year zero (2006) and decreases to 2.42 x 10™"® mrem/yr in 1,000 years (Figure 7). The
estimated dose rate in the year 2018 is 7.38 mrem/yr. The all-pathways dose rate
estimate remains below the direct exposure RAG.

Figure 7. RESRAD Analysis for the Waste Staging Pile Area— All Radionuclides,
All-Pathways Dose Rate Estimate.
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5.1.2 Nonradionuclides

5.1.2.1 Direct Comparison to RAGs. Tables 4 through 9 compare the cleanup
verification statistical values to the direct exposure RAGs. All nonradionuclides are
below the direct exposure cleanup criteria and, therefore, all applicable RAGs are met.

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340-745(a) and (b) specify the evaluation of the hazard quotient which
is given as a daily intake divided by a reference dose. Both individual and cumulative
hazard quotient values must be less than 1.0. Hazard quotient calculations were
performed for the 118-C-1 Burial Ground using the highest statistical value from all
sampling areas or individual detections in the biased samples (locations 1 through 7).

The details and results of the hazard quotient calculations are provided in the hazard
quotient and carcinogenic risk calculation brief (Appendix E). Results of the hazard
quotient calculations show that all individual hazard quotients are less than one and the
cumulative hazard quotient for the 118-C-1 waste site is 1.6 x 10”' (Appendix E).
Therefore, the noncarcinogenic hazard quotient RAG has been attained for the 118-C-1
waste site.
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5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340 Method B cleanup limits are based on an
incremental cancer risk of 1 x 10, For nonradionuclide carcinogenic COCs, the total
excess cancer risk must be less than 1 x 10, Carcinogenic risk calculations were
performed for the 118-C-1 Burial Ground using the highest statistical value from all
sampling areas or individual detections in the biased samples (locations 1 through 7) for
the nonradionuclide carcinogenic COCs. The details and results of the hazard quotient
calculations are provided in the hazard quotient and carcinogenic risk calculation brief
(Appendix E).

Results of the carcinogenic risk calculations show that all individual nonradionuclide
carcinogenic COCs have an incremental cancer risk below 1 x 10° (Appendix E). The
calculated total excess cancer risk for the 118-C-1 waste site is 1.6 x 10, which is
below the RAO of 1 x 10°°. The nonradionuclide carcinogenic risk RAG has been
attained for the 118-C-1 waste site.

5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
5.2.1 Radionuclides |

The estimated groundwater concentrations for all of the radionuclide COCs contributed
by the site soils are shown in the RESRAD calculation brief (Appendix E). Among the
radionuclide contaminants of concern, only cesium-137, cobalt-60, nickel-63,
strontium-90, and tritium are calculated to reach groundwater in 1,000 years at
concentrations significantly below the RAGs. Table 12 gives the total peak
concentrations predicted for each radionuclide COC along with the individual RAGs for
comparison. The peak concentration for each COC is the maximum value, as predicted
by RESRAD modeling, from the sampling areas (i.e., remediation footprint,
overburden/BCL, and waste staging pile area). No COC concentration is predicted to
exceed the RAGs; therefore, the RAOs are attained.

Figure 8 shows the individual organ dose rate for beta- and gamma-emitting
radionuclides predicted over 1,000 years as shown in the comparison to drinking water
standards calculation brief (MCL calculation brief in Appendix E). The cumulative dose
for each total body, bone, liver, and gastrointestinal tract for all beta- and gamma-
emitting COCs is less than the 4 mrem/yr standard over 1,000 years. Results of the
RESRAD calculations are shown in the MCL calculation brief (Appendix E).

No non-uranium alpha-emitting radionuclide COCs/COPCs were detected in the
verification soil samples and no uranium isotopes were detected above background
levels in the verification soil samples. Therefore, the drinking water concentration
standard for non-uranium alpha emitters and the uranium standard of 30 pg/L have
been met.
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Table 12. Estimated Peak Radionuclide Groundwater Concentrations
in the Soils for 118-C-1.

Radionuclide Peak Concenétlration RA_G RAGs Attained?
(pCi/L) (pCi/L) (Yes/No)
Cobalt-60 0.00712 100° Yes
Cesium-137 0.0290 60° Yes
Nickel-63 15.7 50° Yes
Strontium-90 0.357 8° Yes
Tritium 5,430 20,000° Yes

 The peak concentration is the maximum predicted value from the three sampling areas (remediation footprint,
overburden/BCL, and waste staging pile area). All resuits are presented in the MCL calculation brief
(Appendix E).

® Lookup value corresponding to a dose rate of 4 mrem/yr.

¢ EPA drinking water promulgated MCL (40 CFR 141.66).

CFR = Code of Federal Regulations

EPA = U.S. Environmental Protection Agency
MCL = maximum contaminant level

RAG = remedial action goal

Figure 8. Dose Rate to Organs from Groundwater.
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5.2.2 Nonradionuclides

Tables 4 through 9 compare the statistical verification results to the groundwater
protection RAGs for all sampling areas. The tables show that the statistical results for
barium, lead, aroclor-1254, and aroclor-1260 exceed the soil RAGs for the protection of
groundwater. The residual concentrations of these constituents, however, are not
predicted to reach groundwater (and, therefore, the Columbia River) in 1,000 years
based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and their
contaminant-specific soil partitioning coefficient (Ky) values. Given the soil-partitioning
coefficients of barium (25 mL/g), lead (30 mL/g), aroclor-1254 (75.6 mL/g), and
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aroclor-1260 (530 mL/g), the results of RESRAD modeling (BHI 2005) indicate that
these constituents will not migrate vertically more than 3 m (10 ft) in 1,000 years. The
vadose zone underlying the 118-C-1 site is greater than 25 m (82 ft) thick and, as such,
these contaminants will not reach groundwater (and, therefore, the Columbia River) in
1,000 years.

5.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
5.3.1 Radionuclides

The river protection RAGs for radionuclides are identical to the groundwater protection
RAGs. The RESRAD modeling results are compared to the groundwater protection
RAGs in Table 12. The results of RESRAD modeling indicate that radionuclides are not
predicted to reach groundwater (and by extension, not predicted to reach the Columbia
River) at levels that exceed the RAGs; therefore, the Columbia River protection RAOs
have been attained.

5.3.2 Nonradionuclides

Tables 4 through 9 compare the statistical verification results to the Columbia River
protection RAGs for all sampling areas. The tables show that the statistical results for
copper, lead, zinc, aroclor-1254, and aroclor-1260 exceed the soil RAGs for the
protection of groundwater. The residual concentrations of these constituents, however,
are not predicted to reach groundwater (and, therefore, the Columbia River) in 1,000
years based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and
their contaminant-specific soil-partitioning coefficient values. Given the soil-partitioning
coefficients of copper (22 mL/g), lead (30 mL/g), zinc (30 mL/g), aroclor-1254

(75.6 mL/g), and aroclor-1260 (530 mL/g), the results of the RESRAD modeling (BHI
2005) indicate that these constituents will not migrate vertically more than 3 m (10 ft) in
1,000 years. The vadose zone underlying the 118-C-1 site is greater than 25 m (82 ft)
thick and, as such, these contaminants will not reach groundwater (and, therefore, the
Columbia River) in 1,000 years.

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

Sections 5.1, 5.2, and 5.3 looked separately at compliance with direct exposure RAGs,
groundwater protection soil RAGs, and Columbia River protection soil RAGs,
respectively. When using a statistical sampling approach, a RAG requirement for
nonradionuclides is the WAC 173-340-740(7)(e) three-part test. The WAC 173-340
three-part test consists of the following criteria: 1) the cleanup verification statistical
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%.
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The application of the three-part test for the 118-C-1 waste site is included in the 95%
UCL calculation brief (Appendix E) and summarized in Table 13. Only the
COCs/COPCs that failed one or more parts of the WAC 173-340 three-part test are
provided in Table 13. The table lists the most restrictive RAG, the maximum detected
value, the total number of samples collected, and the percentage of samples exceeding
the RAG. The final column of the table describes the result of applying the three WAC
173-340-740(7)(e) criteria using the values listed in the preceding columns.

Residual concentrations of bis(2-ethylhexyl)phthalate, barium, copper, lead, zinc,
aroclor-1254, and aroclor-1260 fail the three-part test in comparison against the soil
RAGs for the protection of groundwater and/or the Columbia River. Based on RESRAD
modeling (BHI 2005) and contaminant-specific soil-partitioning coefficient values, these
constituents will not vertically migrate more than 3 m (10 ft) in 1,000 years. Given a
vadose zone thickness greater than 25 m (82 ft) thick underlying the 118-C-1 waste site,
residual concentrations are not predicted to reach groundwater (and, therefore, the
Columbia River) within 1,000 years. As such, all non-radionuclide statistical verification
data sets pass the WAC 173-340 three part test.

Table 13. Summary of the WAC 173-340 Three-Part Test for the

118-C-1 Burial Ground.? (2 Pages)

Statistical Maximum Percentage
Most Detected of Cleanup
cocicope | Restrictive | | ZC8PP | Cleanup |\ "8 | Verification | SeUP
Applicable Vv Verification d Data Set .
alue Samples . Attained?
RAG (mg/kg)® Value Exceeding
g/kg (mg/kg)® RAG®
Remediation Footprint (Sample Area 2)
bis(2- o £
Ethylhexy)phthalate 0.36 0.28 0.40 5 60% Yes
Remediation Footprint (Sample Area 3)
Copper 22.0° 38.6 45.2 4 50% Yes'
Lead 10.2° 18.6 23.1 4 50% Yes'
Zinc 67.8° 74.8 77.1 4 50% Yes'
Aroclor-1254 0.017" 0.054 0.062 4 75% Yes'
Remediation Footprint (Sample Area 4)
Barium 132 | 206 | 286 | 4 25% Yes'
Waste Staging Pile Area
Barium 132"9 130 (<BG) 495 16 6% Yes'
Copper 22.0° 36 144 16 6% Yes'
Lead 10.29 10.7 25.8 16 12.5% Yes'
Aroclor-1254 0.017" 0.015 0.025 16 19% Yes'
Aroclor-1260 0.017" 0.061 0.061 16 12.5% Yes'
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Table 13. Summary of the WAC 173-340 Three-Part Test for the
118-C-1 Burial Ground.? (2 Pages)

Only the COCs/COPCs that failed the WAC 173-340 Three-Part Test are presented.

Criterion is statistical value cannot exceed most restrictive applicable RAG.

Criterion is no single detection can exceed two times the most restrictive applicable RAG.

Total number of samples in the decision unit may include field duplicate samples, which are included in the evaluation as
separate samples. .

Criterion is percentage of data set exceeding the most restrictive applicable RAG cannot exceed 10%.

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and contaminant-specific soil-portioning coefficient
(Kq) value, contaminant will not migrate vertically more than 3 m (10 ft) in 1,000 years. As the vadose zone underlying the site is
greater than 25 m (82 ft) thick, the contaminant will not reach groundwater (and thus the Columbia River) in 1,000 years.

9 Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996).

Where cleanup levels are less than the required detection limit, cleanup levels default to the required detection limit (WAC 173-
340-707[2], 1996 and DOE-RL 2005).

Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDR/RAWP [DOE-RL 2005]). The
updated oral reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared
to the more restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations [CFR] 141). Per WAC 173-340-
740(3)(a)(ii)(A), 1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater protection would be 200
mg/kg.

a o o

®

COC = contaminant of concern

COPC = contaminant of potential concern
IRIS = Integrates Risk Information System
RAG = remedial action goal

RESRAD = RESidual Radioactivity (dose model)
RDR/RAWP = remedial design report/remedial action work plan
WAC = Washington Administrative Code

6.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (EPA 2000) and is
expressed in terms of an allowable radiation dose rate above background (i.e.,

15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD model to
estimate total annual radiation dose rates for 1,000 years for comparison to the RAG.
Radiation presents a carcinogenic risk, and the RESRAD model also calculates the
excess lifetime cancer risk (ELCR) associated with the estimated radiation dose rates
using the EPA's Health Effects Assessment Summary Tables (update dated April 16,
2001, “Update of Radionuclide Carcinogenicity Slope Factors,” available on the Internet
at www.epa.gov/radiation/heast). The “National Oil and Hazardous Substances
Pollution Contingency Plan” (40 Code of Federal Regulations 300) presents a target
range for residual risk of 10 to 10°°.

Figures 9 through 11 illustrate ELCR for the remediation footprint, overburden/BCL, and
waste staging pile area as estimated using the RESRAD model. Because of radioactive
decay, the risk decreases over time. The maximum predicted ELCR occurs at present
(year 2006). The maximum ELCR is 9.95 x 107 for the remediation footprint, 5.42 x 10
for the overburden/BCL soil and 1.55 x 10™* for the waste staging pile area. The ELCR
predicted for the year 2018 is 3.79 x 10 for the remediation footprint, 4.10 x 10 for the
overburden/BCL soil and 9.57 x 10 for the waste staging pile footprint. All three
sampling areas meet the target risk range of 10*to 10°.
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Figure 9. RESRAD Analysis — Radionuclide Risk, All Pathways — Remediation
Footprint.

R4
@
[
0 1 10 100 1000
Time (Years)
Figure 10. RESRAD Analysis — Radionuclide Risk, All Pathways —
Overburden/BCL Soil.
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Figure 11. RESRAD Analysis — Radionuclide Risk, All Pathways — Waste Staging
Pile Footprint.
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7.0 STATEMENT OF PROTECTIVENESS

This cleanup verification package demonstrates that remedial action at the 118-C-1 site
has achieved the remedial action objectives and corresponding RAGs established in the
ROD (EPA 2000) and RDR/RAWP (DOE-RL 2005). The remaining soils at the 118-C-1
site have been sampled, analyzed, and modeled. The results of this effort indicate that
the materials from the 118-C-1 site containing COCs at concentrations exceeding RAGs
have been excavated and disposed at ERDF. These results also indicate that residual
concentrations will support future land uses that can be represented (or bounded) by a
rural-residential scenario and that residual concentrations throughout the site pose no
threat to groundwater or the Columbia River. Institutional controls are required for the
site to prevent uncontrolled drilling or excavation into deep zone soils. The 118-C-1 site
is verified to be remediated in accordance with the ROD (EPA 2000) and may be
backfilled.
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118-C-1 Verification Sampling Results

Sample Location Sample | Sample Americium-241 Americium-241 GEA Carbon-14 Cesium-137 Cobalt-60

Number Date pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q] MDA | pCi/g | Q | MDA

Areal Al 1134Y7 | 8/17/06 | 0073 | U | 028 042 | U| 042 | 0292 | U | 3.0 009 |U| 009 | 0048 | U | 0.048
Duplicate of J134Y7 | J134Y9 | 8/17/06 | -0.036 | U | 027 024 | U| 024 | -0395| U] 30 0.299 0032 | 0046 | U | 0.046
Split of J134Y7 113504 8/17/06 | 0.0311 | U | 0.0211 0418 | U | 0720 | 0391 0.0162 | 0.00841 | U | 0.0217
Areal A2 J13500 | 8/17/06 0 U | 034 018 | U | o018 124 JU| 34 0.129 0.021 | 0020 | U | 0.020
Areal A3 1134Y8 | 8/17/06 | -0041 | U | 032 015 | U| 015 -160 U 32 0.178 0.025 | 0026 | U | 0.026
Areal A4 113501 8/17/06 | 0036 | U | 028 | 0.056 | U | 0.056 164 f U 29 0.018 0.009 | 0.009 | U | 0.009
Area 2 Al 713502 8/17/06 032 | U] 032 | -0488 | U] 29 0.128 0.034 | 0036 | U | 0.036
Duplicate of J13502 | J13508 8/17/06 032 | U| 032 | 0048 | U| 35 0.092 0.040 | 0034 | U | 0034
Split of J13502 113505 8/17/06 0407 | U | 0719 | 0.0464 0.0148 | 0.00506 | U | 0.0174
Area2 A2 713503 8/17/06 016 | U o016 | 0827 | U| 28 0.149 0.029 | 0087 | U | 0.087
Area 2 A3 113506 8/17/06 043 | U| 043 166 | U| 29 0063 | U| 0063 | 0076 | U | 0.076
Area 2 A4 113507 8/17/06 024 | U| 024 11.7 3.1 0.107 0.047 1.48 0.045
Area 3 Al 713510 8/21/06 | -0.009 | U | 0064 | 020 | U} 020 | 0660 | U| 2.8 0.195 0.033 | 0034 | U | 0.034
Area 3 A2 J13511 8/21/06 | 0.007 | U | 0.041 0636 | U| 29 0.240 0.020 | 0.042 0.025
Area 3 A3 J13512 821/06 | 0027 | U | 0042 | 044 [ U] 044 | 0369 | U] 3.0 0.958 0.049 | 0061 | U | 0.061
Area 3 A4 J13513 8/21/06 | 0.039 | U | 0.048 -0.866 | U 2.8 0.227 0.027 | 0024 | U} 0.024
Area 4 Al 113514 8/21/06 | -0.031 | U | 0063 | 022 | U| 022 172 Ul 28 0.065 0.031 | 0035 | U| 0.035
Area 4 A2 713515 8/21/06 | -0.014 | U | 0.068 17 |U 1.7 0560 | U| 28 1.19 0.036 | 0050 | U | 0.050
Area 4 A3 113516 8/21/06 | -0.008 | U | 0.050 0360 | U| 3.0 0.044 0.020 | 0016 | U | 0.016
Area 4 A4 J13517 8/21/06 | 0053 | U | 0.3 014 | U| 014 | -0307 ] U} 29 0.082 0024 | 0022 | U| 0.022
OB/BCL Al J13518 8/22/06 | 0.123 | U | 031 025 { U] 025 | 0903} U] 29 0.220 0.035 | 0030 | U | 0.030
OB/BCL A2 J13519 8/22/06 | 0.036 | U | 028 020 J U 020 | 0592 | U] 29 0.059 0.033 | 0030 | U | 0.030
OB/BCL A3 113520 8/22/06 | 0.169 | U | 043 013 JU| 013 | 0345 U] 29 0.437 0018 | 0015 | U | 0.015
OB/BCL A4 J135N5 8/22/06 | 0.007 | U | 0.11 037 | U| 037 | 0472 | U 3.3 0.172 0.046 | 0.040 | U | 0.040

Note: The following abbreviations apply to all Appendix A tables.
Note: Data qualified with B, B¥, C, D, N, or J are considered acceptable values.
B = method blank contamination

B* =estimated

BCL = below cleanup levels
C = method blank contamination

D = diluted
FS = focused sample

GEA = gamma energy analysis

J = estimated

OB = overburden

MDA = minimum detectable activity

N = spiked analyte recovery outside control limits
PQL = practical quantitation limit

Q = qualifier

R =rejected

SPA = staging pile area
U = undetected
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Americium-241  |Americium-241 GEA| Carbon-14 Cesium-137 Cobalt-60
Number Date pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q | MDA
SPA Al J13522 9/11/06 0 U 0.24 0.056 | U | 0.056 -1.24 U 33 0.424 0.050 0.040 U | 0.040
SPA A2 J13523 9/11/06 0.056 U 0.21 0.26 U 0.26 -1.19 | U 2.8 0.141 0.035 0.031 U | 0.031
SPA A3 J135P1 9/12/06 0 Ul 1.1 0.39 U 0.39 -0.524 | U 2.1 3.00 0.041 0.036 U | 0.036
SPA A4 J135P0 9/12/06 -0.068 U 0.22 0.045 | U] 0045 | -0403 | U 2.5 0.826 0.039 0.029 U | 0.029
SPA B5 J13524 9/11/06 0.034 U 0.26 0.15 U 0.15 -1.58 | U 2.9 0.494 0.028 0.026 U | 0026
SPA B6 J13525 9/11/06 0 U 0.22 0.47 U 0.47 -1.05 | U 3.1 0.830 0.049 0.044 U | 0.044
SPA B7 J135N8 9/11/06 0 U 0.23 0.025 | U | 0.025 -1.27 | U 2.7 0.160 0.024 0.022 U | 0022
SPA B8 J135N9 9/11/06 0.060 U 0.23 0.051 | U | 0051 -153 | U 2.8 0.383 0.048 0.034 U | 0.034
SPA C9 J135P2 9/12/06 0.030 U 0.23 0.11 U 0.11 -0.600 | U 2.6 0.290 0.020 0.023 U | 0023
SPA C10 J135P3 9/12/06 0.271 U 0.52 0042 | U] 0.042 | -0.647 | U 2.1 0.979 0.035 0.055 0.033
SPA C1 J135P4 9/12/06 0 U 0.23 0.49 U 0.49 -0487 | U 2.4 1.16 0.046 0.050 U ] 0.050
SPA C2 J135P5 9/12/06 -0.033 U 0.25 0.57 U 0.57 -0.935 1 U 2.1 0.644 0.055 0.055 U | 0.055
SPA D3 J135P6 9/12/06 0.063 U 0.24 0.27 U 0.27 -0.356 | U 2.1 0.071 0.033 0.034 U | 0.034
SPA D4 J135P7 9/12/06 0.085 9] 0.22 0.16 8] 0.16 182 2.1 0.091 0.033 0.030 U | 0.030
SPA D5 J135P8 9/12/06 0 U 0.59 0.067 | U | 0.067 0362 | U 2.2 1.18 0.053 0.063 0.051
SPA D6 J135P9 9/12/06 0.059 U 0.23 0.020 | U | 0.020 -1.06 | U 2.3 0.198 0.017 0.014 U | 0015
FS-7 J12XM4 7/26/06 0.040 | U | 0.040 0.045 | U} 0.045 0.062 U | 0.062
FS-8 J14Y70 5/15/07 | -0.0334 | U 0.11 0.26 U 0.26 0.437 0.038 0.033 U | 0.033
FS-9 J14Y71 5/15/07 0 U 0.11 0.085 | U | 0.085 0.346 0.026 0.025 U | 0.025
FS-10 114Y72 5/15/07 0 U 0.089 | 0.029 | U | 0.029 0.305 0.030 0.025 U | 0.025
FS-11 J14Y73 5/15/07 ] 0.0355 | U 0.10 0.14 U 0.14 0.321 0.026 0.021 U | 0.021
FS-12 J14Y74 5/15/07 | 0.0100 | U 0.061 0.057 | U | 0.057 0.552 0.017 0.019 U | 0.019
Sample Location Sample | Sample Europium-152 Europium-154 Europium-155 Nickel-63 Plutonium-238
Number Date pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g |OQ] MDA | pCi/g | Q| MDA
Area 1 Al J134Y7 8/17/06 0.161 0.097 0.15 U 0.15 0.16 U 0.16 2.49 U 2.9 -0.025 | U 0.30
Duplicate of J134Y7 J134Y9 8/17/06 | 0.142 0.083 0.16 U 0.16 0.12 U 0.12 1.42 U 3.1 -0.074 | U 0.57
Split of J134Y7 113504 8/17/06 0.128 U ] 0.0519 1 0.0360 | U | 0.0648 | 0.0388 | U | 0.0437 7.70 5.73 0.00793 | U | 0.0442
Area 1 A2 J13500 8/17/06 0.083 0.044 | 0.069 | U | 0.069 0.068 | U | 0.068 0441 | U 2.9 0.186 U 0.71
Area 1 A3 J134Y8 8/17/06 0.064 U 0.064 | 0.082 | U | 0.082 0.092 | U] 0.092 -0.194 | U 3.1 -0.110 | U 0.84
Area 1 A4 J13501 8/17/06 0.024 U 0.024 | 0.032 | U | 0.032 0.051 | U | 0.051 0.086 | U 2.8 0 U 0.56
Area 2 Al 113502 8/17/06 0.082 U 0.082 0.11 U 0.11 0092 | U 0.13 0673 | U 2.9
Duplicate of J13502 J13508 8/17/06 0.085 U 0.085 0.11 U 0.11 0.12 U 0.12 1.49 U 2.8
Split of 113502 J13505 8/17/06 | 0.00852 | U | 0.0396 | 0.0175 | U | 0.0522 | 0.0255 | U | 0.0411 3.57 U 5.58
Area 2 A2 J13503 8/17/06 0.055 U 0.055 0.075 | U} 0.075 0.073 U | 0.073 12.4 2.8
Area2 A3 J13506 8/17/06 0.281 0.099 0.15 U 0.15 0.14 U 0.14 1.37 U 2.8
Area2 A4 J13507 8/17/06 0.087 U 0.087 0.11 U 0.11 0.11 U 0.11 35.8 2.9
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Europium-152 Europium-154 Europium-155 Nickel-63 Plutonium-238
Number Date pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q | MDA
Area 3 Al 713510 | 8/21/06 | 0069 | U | 0069 | 0.090 | U | 0.090 | 0095 | U| 0095 | -160 |U]| 36 0 ur| 031
Area 3 A2 113511 8/21/06 | 0.138 0.053 | 0071 | U] 0071 | 0081 | U] 0081 | 0913 |U| 36 0009 | U| o.11
Area 3 A3 J13512 | 8/21/06 | 0.140 0097 | 014 U 014 016 | U} o016 | -0975 Ul 35 0.030 | U | 0.097
Area 3 Ad J13513 8/21/06 | 0.082 0.046 | 0068 | U | 0068 | 0078 | U | 0078 -131 {U| 36 0.176 | UI| 0.67
Area 4 Al 113514 | 8/21/06 | 0070 | U J 0070 | 011 J U | o011 | 0098 ] U] 0098 | 0912 |U| 34 0 url 0.79
Area 4 A2 113515 | 8/21/06 | 0.159 0074 | 00905 [ U| 0095 | 011 [ U] o011 -191 |U| 35 0 ur| 0.6
Area 4 A3 J13516 | 8/21/06 | 0.038 | U | 0038 | 0049 | U | 0049 | 0075 J U] 0075 | 231 [U| 36 -0.050 | U | 039
Area 4 A4 J13517 8/21/06 | 0.048 | U | 0.048 | 0.070 { U | 0070 | 0097 | U | 0097 | -0.187 |U| 34 0 Ul 062
OB/BCL Al 713518 | 8/22/06 | 0.080 | U | 0.080 | 0.097 | U] 0.097 | 013 | U | 0.13 0200 |U| 24 0.037 {UI| 028
OB/BCL A2 713519 | 8/22/06 | 0065 | U | 0065 | 010 | U| 010 | 0094 | U| 0094 | 0236 JU| 24 0 ul| o018
OB/BCL A3 713520 | 8/22/06 | 0.041 | U | 0041 | 0050 | U | 0050 | 0083 | U | 0083 | 0523 U| 23 -0.076 | U] 027
OB/BCL A4 J135N5 | 8/22/06 0.10 U | 010 012 | U | 012 014 JU| 014 | 055 |u| 24 0 U| 014
SPA Al J13522 | 9/11/06 | 0.11 U | o1l 012 Jul o012 | o088 J U] 0088 | 0760 U] 25 0070 | U| 053
SPA A2 313523 | 9/11/06 | 0075 | U | 0075 | 012 | U | 0.12 010 ful| o10 0208 |U| 26 0060 | U| 046
SPA A3 J135P1 | 9/12/06 | 0.483 0.11 013 U | 013 015 u| 015 | 0735 |Uu| 37 0168 |UI| 043
SPA A4 J135P0 | 9/12/06 | 0.214 0.085 | 0.095 | U | 0.095 | 0068 | U| 0068 | -0.821 U] 3. 0 Ul 051
SPA BS J13524 | 9/11/06 | 0.112 0.064 | 0.080 | U | 0080 | 015 JU| 015 0382 |U| 27 0061 | U| 047
SPA B6 713525 | 9111/06 | 0.13 U | 013 016 | U| 0.16 017 | U | 017 155 Ul 26 0073 | U| 056
SPA B7 J135N8 | 9/11/06 | 0.046 | U | 0.046 | 0078 | U | 0078 | 0049 | U | 0049 | 0340 [ U| 27 0 U | 049
SPA B8 J135N9 | 9/11/06 | 0.093 | U | 0093 | 010 J U 010 | 0079 | U| 0079 | 0215 {U| 27 0 U | o050
SPA C9 J135P2 | 9/12/06 | 0.049 | U | 0.049 | 0.054 | U | 0.054 { 0065 | U | 0.065 236 |U| 36 0 Ul 045
SPA C10 J135P3 | 9/12/06 | 0363 0.079 | 0.089 | U| 0089 | 0064 | U| 0064 | 0238 |U| 34 0 U| 046
SPA C1 J135P4 | 9/12/06 | 0.156 0.12 016 J U | o016 018 Ju| o018 0826 |U| 35 0 U| 044
SPA C2 J135P5 | 9/12/06 | 0.16 U | 016 019 | U| 019 020 | U| 020 0462 | U| 3.6 0.104 | U| 050
SPA D3 J135P6 | 9/12/06 | 0077 | U | 0077 | 011 | U | 0.11 011 | U | o011 0569 Ul 35 0 U | 051
SPA D4 J135P7 | 9/12/06 | 0.071 | U | 0.071 | 0087 | U | 0.087 | 0095 | U | 0.095 0 ul 35 0075 | U] 057
SPA D5 J135P8 | 9/12/06 0.14 U | 014 0.14 {U| 0.14 010 Ul o010 166 |U| 4.0 0.063 | U{ 048
SPA D6 J135P9 | 9/12/06 | 0.035 | U | 0.035 | 0.041 { U | 0.041 | 0035 | U| 0035 | -0594 |U| 36 0.020 | U | 0.076
FS-7 J12XM4 | 7/26/06 | 0070 | U | 0070 | 017 | U | 017 | 0041 | U | 0.041
FS-8 J14Y70 | 5/15/07 | 0.084 | U | 0084 | 012 | U| 012 | 0098 | U | 0.098 0.0358 | U| 0.16
FES-9 J14Y71 | 5/15/07 | 0.068 | U | 0.068 | 0.08 | U | 0.08 | 0.070 | U | 0.070 0101 | U| 034
FS-10 114Y72 | 5/15/07 | 0.093 | U | 0.093 | 0.083 | U | 0083 | 0059 | U | 0.059 0121 U | o015
FS-11 J14Y73 | 5/15/07 | 0.0355 | U | 010 | 0075 | U | 0075 | 0076 | U | 0.076 0.0226 | U| 035
FS-12 J14Y74 | 5/15/07 010 | u | o010 | 0051 | U] 0051 | 0047 | U | 0.047 00137 | U] 013
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118-C-1 Verification Sampling Results

. Sample | Sample | Plutonium-239/240 | Plutonium-241 Potassium-40 Radium-226 Radium-228
Sample Location - - - - -
Number | Date | pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | Q | MDA
Area 1 Al J134Y7 | 8/17/06 | 0025 | U | 019 | 1.16 | U | 24 | 216 037 | 0754 0.082 | 1.04 0.19
D‘}‘f;g‘; of 1134Y9 | 8/17/06 0 U | 057 | 491 |U| 21 11.4 028 | 0.401 0.063 | 0.530 0.15
Split of 7134Y7 713504 | 8/17/06 | 0.0461 00250 | 126 | U | 2.87
Area 1 A2 713500 | 8/17/06 0 Ul 071 | 141 U] 21 | 238 0.18 | 0.843 0032 | 1.34 0.080
Area 1 A3 T134YS | 8/17/06 0 U | 084 | 640 |U| 22 | 131 027 | 0.566 0.048 | 0.873 0.11
Area | Ad J13501 | 8/17/06 0 U| 056 | 814 |U| 22 | 115 0.10 | 0.409 0.021 | 0.638 0.040
Area 2 Al 713502 | 8/17/06 213 029 | 0.757 0061 | 1.17 0.13
Duplicate of J13502 | J13508 8/17/06 214 0.33 0.758 0.064 1.13 0.14
Split of 113502 113505 | 8/17/06
Area 2 A2 J13503 | 8/17/06 10.7 026 | 0.414 0.046 | 0.656 0.096
Area 2 A3 113506 | 8/17/06 219 038 | 0.832 0.089 | 115 0.17
Area 2 Ad 113507 | 8/17/06 10.5 032 | 0382 0.064 | 0.680 0.25
Area3 Al 113510 | 8721/06 | -0.023 | UJ | 022 |-0542| U | 23 | 113 023 | 0.524 0.059 | 0.781 0.14
Arca 3 A2 113511 | 8721/06 | 0.036 | U | 0068 | -1.91 | U | 22 | 123 021 | 0.833 0.042 | 0.844 0.094
Area 3 A3 113512 | 82106 | 0 | U | 0077 | <106 | U | 18 | 202 041 | 0.827 0.086 | 1.14 0.18
Area 3 Ad 13513 | 8n06 | 0 |ur| 067 | -106 |[U| 20 | 117 022 | 0411 0.042 | 0.644 0.097
Area 4 Al 113514 | 82106 | 0 |Ui| 079 | 403 |U | 24 | 105 032 | 0441 0.051 | 0.607 0.15
Area 4 A2 113515 | &21/06 | 0073 | Ui | 056 | -773 | U | 27 | 202 032 | 0.981 0056 | 125 0.13
Area 4 A3 713516 | 8/21/06 | 0.050 | U | 039 | 348 | U | 22 | 120 0.16 | 0.434 0.032 | 0.649 0.076
Area 4 Ad 113517 | 8/21/06 | 0.081 | U | 062 | 531 | U | 21 10.4 0.19 | 0399 0.036 | 0.59 0.085
OB/BCL Al 13518 | 8/22/06 | 0.037 | UJ | 014 | 142 |U| 28 | 220 036 | 0.724 0062 | 131 0.15
OB/BCL A2 113519 | 822006 | O | U | 011 | 7.02 | U | 28 | 111 025 | 0417 0.052 | 0.670 0.13
OB/BCL A3 713520 | 82206 | 0.045 | U | 012 | 627 |U | 27 | 217 0.15 | 0.710 0.030 | 111 0.068
OB/BCL A4 JI35N5 | 8/22/06 | 0 | U | 0069 | 619 |U | 27 | 258 035 | 0911 0076 | 134 0.14
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample | Plutonium-239/240 Plutonium-241 Potassium-40 Radium-226 Radium-228
Number Date pCi’g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q | MDA
SPA Al J13522 9/11/06 0 8] 0.53 13.7 U 19 124 0.38 0.503 0.078 0.824 0.17
SPA A2 J13523 9/11/06 0 U 0.46 5.29 U 19 12.0 0.34 0.376 0.063 0.598 0.15
SPA A3 J135P1 9/12/06 0.279 uJ 0.43 5.82 U 18 1.3 U 1.3 0.740 0.062 1.08 0.15
SPA A4 J135P0 9/12/06 0 8 0.51 1.71 U 21 12.5 0.26 0.438 0.068 0.765 0.12
SPA B5 J13524 9/11/06 0.061 U 0.47 119 U 18 14.1 0.26 0412 0.053 0.822 0.10
SPA B6 J13525 9/11/06 0.145 U 0.56 2.92 U 18 22.7 0.42 0.799 0.076 1.33 0.18
SPA B7 J135N8 9/11/06 0.064 U 0.49 7.08 8] 16 13.0 0.18 0.446 0.043 0.728 0.10
SPA B8 J135N9 9/11/06 0 U 0.50 9.76 U 21 13.6 0.33 0.561 0.072 1.09 0.16
SPA C9 J135P2 9/12/06 0 U 0.45 -1.19 U 18 13.0 0.17 0.670 0.036 0.927 0.082
SPA C10 J135P3 9/12/06 0.179 U 0.46 453 U 21 12.6 0.25 0.501 0.061 0.698 0.14
SPA C1 J135P4 9/12/06 0.115 U 0.44 6.88 U 22 27.4 1.7 0.835 0.078 1.37 0.21
SPA C2 J135P5 9/12/06 0.157 U 0.40 6.23 U 20 23.1 0.34 0.878 0.100 1.17 0.24
SPA D3 J135P6 9/12/06 0.106 8] 0.41 5.04 U 19 114 0.34 0.499 0.069 0.729 0.13
SPA D4 J135P7 9/12/06 0 U 0.57 12.5 8] 20 13.1 0.30 0.491 0.053 0.769 0.10
SPA D5 J135P8 9/12/06 0 18] 0.48 0953 | U 20 13.1 0.42 0.547 0.100 0.779 0.20
SPA D6 J135P9 | 9/12/06 | 0010 | U | 0076 | 426 | U 19 13.1 0.13 0.563 0.027 | 0824 0.062
FS-7 J12XM4 7/26/06 7.49 0.58 0.256 0.078 0.357 0.21
FS-8 J14Y70 5/15/07 | 0.0239 U 0.091 7.21 18] 27 132 0.32 0471 0.061 0.560 0.14
FS-9 J14Y71 5/15/107 0 U 0.28 4.00 U 24 11.8 0.26 0.431 0.035 0.636 0.096
FS-10 J14Y72 5/15/07 0.0202 U 0.15 14.0 U 29 12.6 0.24 0.449 0.044 0.670 0.080
FS-11 J14Y73 5/15/07 0.204 0.17 11.8 18] 28 11.9 0.24 0.440 0.044 0.744 0.095
FS-12 J14Y74 5/15/07 0.0957 U 0.10 11.7 18] 26 12.0 0.16 0.441 0.036 0.667 0.063
, Sample | Sample Silver-108m Thorium-228 Thorium-232 Total beta Tritium
Sample Location Number Date Radiostrontium
pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q] MDA | pCi/g | Q | MDA
Areal Al J134Y7 8/17/06 0.034 u 0.034 1.09 0.063 1.04 0.19 0.148 8] 0.24 -2.44 18] 2.7
Duplicate of J134Y7 J134Y9 8/17/06 0.025 U 0.025 0.622 0.049 0.530 0.15 0.115 U 0.22 -1.10 19] 2.7
Split of J134Y7 J13504 8/17/06 |-0.00909] U | 0.0130 0.323 0.149 | 0.00726 | U | 0.044
Area 1 A2 J13500 8/17/06 0.014 U 0.014 1.26 0.025 1.34 0.080 0.048 U 0.27 -1.42 U 3.1
Area 1l A3 J134Y8 8/17/106 0.018 U 0.018 0.705 0.034 0.873 0.11 0.136 | U 0.21 -1.21 U 2.9
Area 1 A4 J13501 8/17/06 0.006 U 0.006 0.549 0.012 0.638 0.040 0049 | U 0.24 -1.56 U 2.7
Area 2 Al J13502 8/17/06 0.024 U 0.024 1.05 0.041 1.17 0.13 0.009 U 0.27 -0.857 U 2.8
Duplicate of J13502 J13508 8/17/06 0.023 U 0.023 1.08 0.043 1.13 0.14 0.065 U 0.22 -1.10 U 3.1
Split of J13502 J13505 8/17/06 | 0.00243 ] U | 0.0112 0.0128 | U | 0.157 -0.0323 | U | 0.0492
Area 2 A2 J13503 8/17/06 0.017 U 0.017 0.646 0.043 0.656 0.096 0.114 U 0.22 -0.836 U 2.7
Area 2 A3 J13506 8/17/06 0.029 U 0.029 1.10 0.055 1.15 0.17 0.035 U 0.21 -1.24 18] 2.7
Area 2 A4 J13507 8/17/06 0.026 U 0.026 0.647 0.073 0.680 0.25 0.094 U 0.18 7.71 2.8
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118-C-1 Verification Sampling Results.

. Sample | Sample Silver-108m Thorium-228 Thorium-232 T,O tal bet? Tritium
Sample Location Number Date Radiostrontium
pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q] MDA | pCi/g | Q] MDA | pCi/g | Q | MDA
Area 3 Al J13510 | 8/21/06 | 0.021 | U | 0.021 | 0.548 0.036 | 0.781 0.14 0016 |U| 027 0488 | U | 29
Area 3 A2 J13511 8/21/06 | 0.016 | U | 0.016 | 0.693 0.030 | 0.844 0.094 | 0087 [U]| 026 ‘116 { U 3.0
Area 3 A3 J13512 | 8/21/06 | 0032 | U | 0032 | 1.03 0.058 | 1.14 0.18 0.279 019 | -0361 | U| 3.1
Area 3 A4 J13513 8/21/06 | 0.016 | U | 0.016 | 0.534 0.028 | 0.644 0.097 0.263 0.21 -158 | U 2.9
Area 4 Al J13514 | 8/21/06 | 0.022 | U | 0.022 | 0.551 0.038 | 0.607 015 | 0008 U] 022 | -0966 | U| 29
Aread A2 J13515 8/21/06 | 0023 | U | 0023 | 1.22 0.040 | 125 0.13 0.139 |U| 0.19 -145 U | 28
Area 4 A3 J13516 | 8721/06 | 0.010 { U | 0.010 | 0.573 0.019 | 0.649 0076 | 0.110 fU| 020 -153 Ul 3.0
Area 4 A4 J13517 8/21/06 | 0.014 | U | 0014 | 0515 0.023 | 0.596 0.085 | -0.048 | U] 020 233 | U 29
OB/BCL Al 113518 8/22/06 | 0.021 | U | 0.021 1.05 0.044 | 131 0.15 0080 |U| 026 209 fur|l 28
OB/BCL A2 113519 8/22/06 | 0.019 | U | 0.019 | 0.550 0.035 | 0.670 0.13 0052 |U| 029 -149 jur| 27
OB/BCL A3 J13520 | 8/22/06 | 0.011 | U | 0.011 1.06 0022 | 1.11 0.068 2.10 025 | -0518 |Uur| 27
OB/BCL A4 J135N5 | 8/22/06 | 0.027 | U | 0027 | 1.20 0.052 1.34 0.14 0089 |U| 027 200 |Ur| 3.1
SPA Al 113522 | 9/11/06 | 0.032 | U | 0.032 | 0.807 0.075 | 0.824 0.17 0211 Ju| 022 | 0913 Ul 30
SPA A2 113523 9/11/06 | 0.022 | U | 0.022 | 0496 0.036 | 0.598 0.15 0.158 | U| 021 0 Ul 25
SPA A3 1135P1 9/12/06 | 0033 | U | 0.033 | 1.36 0.073 1.08 0.15 0.855 0.21 <133 | U 25
SPA A4 J135P0 | 9/12/06 | 0.025 | U | 0.025 | 0.886 0.057 | 0.765 0.12 0315 0.25 0253 | U| 3.0
SPA B5 713524 | 9/11/06 | 0.022 | U | 0.022 | 0.678 0.036 | 0.822 0.10 0.235 021 | 0768 | U| 26
SPA B6 J13525 | 9/11/06 | 0.035 | U | 0.035 | 141 0.075 | 133 0.18 0070 |U| 023 | -0821 | U| 28
SPA B7 J135N8 | 9/11/06 | 0.014 | U | 0.014 | 0.644 0.022 | 0.728 0.10 0057 |U| 021 0189 | U | 25
SPA B8 J135N9 | 9/11/06 | 0.028 | U | 0.028 | 0.965 0.062 | 1.09 0.16 0115 Ul 025 | <0757 | U| 26
SPA C9 J135P2 | 9/12/06 | 0.014 | U | 0.014 | 0.771 0.025 | 0927 0.082 | 0203 fU| 021 <0566 | U | 3.0
SPA C10 J135P3 | 9/12/06 | 0.025 | U | 0.025 | 0.898 0.054 | 0.698 0.14 0.327 021 | 0214 JU| 26
SPA C1 J135P4 | 9/12/06 | 0.037 | U | 0.037 | 1.50 0.076 | 137 021 0.333 021 | 0952 | U| 3.0
SPA C2 J135P5 | 9/12/06 | 0.040 | U | 0.040 | 1.35 0.095 1.17 0.24 0191 |Uf 022 | 0933 | U| 26
SPA D3 J135P6 | 9/12/06 | 0.022 | U | 0.022 | 0.558 0.038 | 0.729 0.13 0117 U 023 160 UL 26
SPA D4 J135P7 | 9/12/06 | 0.020 | U | 0.020 | 0.703 0.037 | 0.769 010 | 0019 Ul 022 | 0272 | U| 25
SPA D5 J135P8 | 9/12/06 | 0.040 | U | 0.040 | 0.865 0.084 | 0.779 0.20 0.475 022 | 032 | U| 27
SPA D6 J135P9 | 9112/06 | 0011 | U | 0.011 | 0.926 0.025 | 0.824 0062 | 0031 fU| 025 | -0406 | U 2.8
FS-7 J12XM4 | 7/26/06 | 0.025 | U | 0.025 | 0.226 0.033 | 0357 0.21
FS-8 114Y70 | 5/15/07 | 0.026 | U | 0.026 | 0.638 0.046 | 0.560 0.14
FS-9 J14Y71 | 5/115/07 | 0018 | U | 0.018 | 0777 0.044 | 0.636 0.096
FS-10 J14Y72 | 5/15/07 | 0.018 | U | 0.018 | 0615 0.035 | 0.670 0.080
FS-11 J14Y73 | 5/15/07 | 0.018 | U | 0.018 | 0.718 0.046 | 0.744 0.095
FS-12 J14Y74 | 5/15/07 | 0.014 | U | 0.014 | 0.626 0.025 | 0.667 0.063
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Uranium-233/234 Uranium-235 Uranium-235 GEA Uranium-238 Uranium-238 GEA
Number Date pCi/g | Q | MDA | pCi/g ] Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q | MDA
Area 1 Al J134Y7 | 8/17/06 | 0.338 0022 | 0010 | U| 0027 | 018 | U| 018 0.389 0.022 53 Ul 53
Duplicate of J134Y7 | J134Y9 | 8/17/06 | 0.387 0.026 | 0.027 0025 | 020 [ U] 020 0.415 0.034 42 Ul 42
Split of J134Y7 113504 8/17/06 | 0.545 0.0170 | 0.0225 0.0354 0.575 0.0300
Areal A2 J13500 | 8/17/06 | 0.420 0.031 | 0024 | U| 0026 | 010 J U| 0.10 0.422 0.027 23 Ul 23
Areal A3 J134Y8 | 8/17/06 | 0.527 0.029 | 0025 | U| 0028 | 012 | U | 0.12 0.479 0.029 2.7 ul 27
Area 1l A4 113501 8/17/06 | 0.480 024 | 0116 | UYL 030 | 0044 | U| 0044 | 0.736 0.24 1.1 8] 1.1
Arca2 Al 713502 8/17/06 013 U | 013 4.0 Ul 40
Duplicate of J13502 | J13508 8/17/06 016 | Ul oi6 3.8 Ul 38
Split of J13502 113505 8/17/06

Area2 A2 713503 8/17/06 010 | U| 0.10 2.8 Ul 28
Area2 A3 113506 8/17/06 018 | U 0.8 5.4 Ul 54
Area2 A4 113507 8/17/06 015 | U] 015 5.4 U 5.4
Area 3 Al 713510 8/21/06 | 0.364 025 | 0040 | U| 031 014 Ul o014 0.265 0.25 3.4 Ul 34
Area3 A2 J13511 8/21/06 1.09 020 | 0129 | U] 025 011 | U] 0.1 0.825 020" 2.5 Ul 25
Area 3 A3 713512 8/21/06 | 0235 | U | 026 | 0041 | U| 031 021 | Ul o021 0.269 0.26 4.8 U| 48
Area3 A4 J13513 8/21/06 | 0328 0.21 0 U | 025 0.09 | U | 0.099 | 0438 0.21 2.1 U 2.1
Area 4 Al J13514 8/21/06 | 0.231 022 | 0070 | U} 027 014 Ul o014 0.607 0.22 35 Ul 35
Area 4 A2 113515 8/21/06 | 0211 | U | 023 0 Ul 028 019 U 019 0.362 0.23 3.3 U| 33
Area 4 A3 J13516 8/21/06 | 0.537 026 | 0041 | U] 031 0069 | U| 0069 | 0671 0.26 1.7 U 1.7
Area 4 A4 J13517 8/21/06 | 0.422 0.29 0 U| 036 | 0091 | U] 0.091 0268 | U| 029 22 U 22
OB/BCL Al 713518 8/22/06 | 0.430 013 | 0020} U} 015 019 Ul o019 0.480 0.13 3.4 Ul 34
OB/BCL A2 J13519 8/22/06 | 0.428 013 | 0020 | U | 0.15 013 | ul o013 0.478 0.13 3.4 Ul 34
OB/BCL A3 713520 8/22/06 | 0.575 0.13 0 Ul 016 | 0072 | U] 0072 | 0508 0.13 44 U| 44
OB/BCL A4 J135N5 8/22/06 | 0.383 0.12 0 Ul 014 019 JU| 019 0.399 0.12 4.7 Ul 47
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Uranium-233/234 Uranium-235 Uranium-235 GEA Uranium-238 Uranium-238 GEA
Number Date pCi/ge | Q| MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g | Q] MDA | pCi/lg | Q | MDA

SPA Al J13522 | 9/11/06 | 0415 021 | 0067 | Ul 026 015 | U| 015 0.663 0.21 45 Ul 45
SPA A2 713523 | 9/11/06 | 0.364 025 | 0040 | U] 031 014 | U | 014 0.398 0.25 42 Ul 42
SPA A3 J135P1 | 9/12/06 | 0.406 0.26 0 U | 031 0.18 | U| 0.18 0.541 0.26 42 Ul 42
SPA A4 J135P0 | 9/12/06 | 0.387 025 | 0039 | Ul 030 011 | U o011 0.646 0.25 3.7 Ul 37
SPA B5 113524 | 9/11/06 | 0.448 0.21 0 Ul 026 014 | U] 014 0.811 021 3.0 Ul 3.0
SPA B6 113525 | 9/11/06 | 0.415 0.23 0 Ul 027 022 | Ul 022 0.237 0.23 5.1 SHIER!
SPA B7 J135N8 | 9/11/06 | 0.276 026 | 0042 | UL 032 | 0072 | U| 0072 | 0518 0.26 2.7 ul| 27
SPA B8 J135N9 | 9/11/06 | 0.320 022 | 0035 | U| 027 013 |u| 013 0.640 0.22 4.1 Ul 41
SPA C9 J135P2 | 9/12/06 | 0.626 0.039 | 0.045 0038 | 012 Ul 012 0.498 0.039 2.0 Ul 20
SPA C10 J135P3 | 9/12/06 | 0.523 0.033 | 0.047 0040 | 011 [ U] 011 0.554 0.033 3.3 Ul 33
SPA C1 J135P4 | 9/12/06 | 0.467 0042 | 0011 | UJ 0041 | 023 | U| 023 0.370 0.034 5.6 ul| se6
SPA C2 1135P5 | 9/12/06 | 0.467 0032 | 0035 ] U] 0039 ] 026 } U| 026 0.396 0.032 6.4 U| 64
SPA D3 J135P6 | 9/12/06 | 0.552 0.047 | 0036 | U] 0045 | 0.15 { U| 0.15 0.489 0.047 42 U| 42
SPA D4 J135P7 | 9/12/06 | 0.524 0.038 | 0.043 0037 | 014 U | 014 0.497 0.030 3.2 ul| 32
SPA D5 J135P8 | 9/12/06 | 0.484 0.066 | 0.042 0040 | 017 | U| 017 0.510 0.033 54 U| 54
SPA D6 J135P9 | 9/12/06 | 0.577 0.19 0 U| 023 | 0077 | U] 0077 | 0426 0.19 1.6 U 1.6

FS-7 J12XM4 | 7/26/06 0.068 | U | 0.068 6.4 U| 64

FS-8 J14Y70 | 5/15/07 | 0.483 0.18 |0.0278] U | o021 015 | U | 015 0.483 0.18 4.0 Ul 40

FS-9 J14Y71 | 5/15/07 | 0.339 024 [00373] U] 029 016 | U] o016 0.462 0.24 2.9 ul 29

FS-10 J14Y72 | 5/15/07 | 0.499 020 |00636| U] 024 011 [ ul o011 0.473 0.20 3.0 Ul 30

FS-11 114Y73 | 5/15/07 | 0.306 0.23 0 U| 028 011 | U | o.11 0.428 0.23 2.6 Ul 26

FS-12 J14Y74 | 5/15/07 | 0.681 024 | 0.0750 029 | 0076 | U| 0076 | 0434 0.24 2.1 Ul 21
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Aluminum Antimony Arsenic Barium Beryllium Boron
Number Date | mg/kgi Q | PQL | mg/kg| Q| POQL | mg/kg| Q | POL | mg/hkg [ Q| PQL |mg/kg| Q| POL | mg/kg | Q| PQL
Area 1 Al 1134Y7 | 8/17/06 | 3880 3.0 12 Jul 12 2.7 1.7 48.1 0.06 0.78 0.06 1.3 0.66
Duplicate of J134Y7 | J134Y9 | 8/17/06 | 4500 7.9 12 ul 12 23 1.7 515 0.05 0.82 0.05 1.7 0.66
Split of J134Y7 113504 | 8/17/06 | 6610 | N 6.3 12 | N| 033 26 0.28 575 0.50 034 | B*| 0.071 1.6 |Bx| 15
Area 1 A2 113500 | 8/17/06 | 4130 8.0 12 ful 12 1.9 1.7 52.0 0.06 0.69 0.06 1.6 0.66
Area 1 A3 J134Y8 | 8/17/06 | 4570 8.0 12 {ul 12 2.3 1.7 56.0 0.06 0.69 0.06 2.1 0.67
Area 1 A4 113501 8/17/06 | 4460 7.9 12 {ul| 12 3.3 1.7 487 0.06 0.88 0.06 1.6 0.66
Area 2 Al 713502 | 8/17/06 | 4690 7.9 12 |ul 12 2.3 1.7 48.1 0.06 0.70 0.06 1.9 0.66
Duplicate of J13502 | 713508 | 8/17/06 | 4090 3.0 12 {ul 12 2.4 1.7 48.4 0.06 0.86 0.06 1.7 0.67
Split of 113502 113505 | 8/17/06 | 6210 | N 6.3 15 | N| 033 3.1 0.28 54.7 0.50 034 | B*| 0.071 19 |B*| 15
Area 2 A2 113503 | 8/17/06 | 4310 8.0 12 ful 12 2.8 1.7 45.6 0.06 0.78 0.06 2.0 0.66
Area 2 A3 J13506 | 8/17/06 | 4050 8.0 12 {ul 12 2.0 1.7 44.4 0.06 0.68 0.06 22 0.66
Area 2 A4 113507 8/17/06 | 3990 7.9 12 | U 1.2 2.4 1.7 54.5 0.05 0.93 0.05 1.5 0.66
Area 3 Al J13510 | 8/21/06 | 5540 7.9 12 Jul 12 1.8 1.7 63.8 0.06 0.70 0.06 1.6 T | 066
Area 3 A2 J13511 | 8/21/06 | 4550 8.0 43 1.2 33.9 1.7 132 0.06 0.50 0.06 4.6 I | 066
Area3 A2 resample | JI3HN3 | 9/29/06 | 4950 | ¢ | 7.0 11 Jul 11 5.8 1.1 713 | C| 006 0.28 0.03 2.1 1.1
Area 3 A3 J13512 | 8/21/06 | 5040 7.9 12 |ufl 12 22 1.7 78.4 0.06 0.51 0.06 3.2 T | 066
Area 3 A4 J13513 8/21/06 | 4700 7.9 12 | U 12 2.0 1.7 55.5 0.05 0.52 0.05 15 7| 066
Area 4 Al J13514 | 8/21/06 | 4880 7.9 12 Jul 12 2.1 1.7 48.6 0.05 0.58 0.05 1.0 ] 066
Area 4 A2 J13515 | 8/21/06 | 5100 7.9 12 {ul| 12 2.3 1.7 286 0.05 0.58 0.05 4.9 1| 066
Area 4 A3 J13516 | 8/21/06 | 4080 7.9 12 {ul 12 2.4 1.7 499 0.05 0.37 0.05 065 |ur| oes
Area 4 A4 J13517 8/21/06 | 4070 7.9 12 U 1.2 22 1.7 492 0.06 0.43 0.06 0.66 | UI| 0.66
OB/BCL Al 113518 | 8/22/06 | 4660 8.3 13 ol 13 22 1.8 48.7 0.06 0.65 0.06 2.1 ul| 0.69
OB/BCL A2 J13519 | 8/22/06 | 4740 8.4 13 jur| 13 22 1.8 50.0 0.06 0.69 0.06 1.8 |ur] 070
OB/BCL A3 113520 | 8/22/06 | 3690 8.4 13 fur] 13 1.8 U 1.8 46.0 0.06 0.60 0.06 1.6 |ur| 070
OB/BCL A4 JI35N5 | 8/22/06 | 4760 8.4 13 jur|l 13 2.3 1.8 58.4 0.06 0.52 0.06 20 jur] 070
SPA Al J13522 | 9/11/06 | 5120 6.6 1.0 | U 1.0 3.0 1.1 52.9 0.06 0.43 0.03 1.2 1.1
SPA A2 J13523 | 9/11/06 | 5020 6.6 1.0 |U| 10 2.5 1.1 53.4 0.06 0.31 0.03 1.1 Ul 11
SPA A3 J135P1 | 9/12/06 | 5300 6.5 10 Jul 10 23 1.1 533 0.06 0.37 0.03 1.7 1.1
SPA A4 J135P0 | 9/12/06 | 4600 6.5 1o {ul 10 3.3 1.1 53.5 0.06 0.31 0.03 2.0 1.1
SPA BS5 113524 | 9/11/06 | 5130 6.6 1.0 JUul| 10 2.4 1.1 55.6 0.06 0.31 0.03 1.1 Ul 11
SPA B6 113525 | 9/11/06 | 4830 6.6 10 Jul 10 23 1.1 54.9 0.06 0.34 0.03 1.1 Ul 11
SPA B7 JI35N8 | 9/11/06 | 5310 6.6 10 Ul 10 2.4 1.1 54.7 0.06 0.35 0.03 1.1 Ul 11
SPA BS JI35N9 | 9/11/06 | 4900 6.5 1.0 Jul 10 2.9 1.1 60.1 0.06 0.30 0.03 1.1 Ul 11
SPA C9 J135P2 | 9/12/06 | 6390 6.5 10 Ul 10 1.8 1.1 495 0.06 0.57 0.03 10.7 1.1
SPA C10 JI35P3 | 9/12/06 | 4580 6.6 1.0 | U 1.0 2.0 1.1 60.0 0.06 0.36 0.03 1.1 Ul 11
SPA C1 J135P4 | 9712/06 | 5100 6.5 10 Jul 10 2.8 1.1 58.2 0.06 0.41 0.03 2.4 1.1
SPA C2 J135PS | 9/12/06 | 4840 6.6 1.0 Jul 10 2.6 1.1 62.9 0.06 0.41 0.03 2.6 1.1
SPA D3 J135P6 | 9/12/06 | 5000 6.5 1.0 Jul 10 3.0 1.1 63.8 0.06 0.44 0.03 1.5 1.1
SPA D4 J135P7 | 9/12/06 | 4870 6.6 10 Ul 10 2.0 1.1 56.0 0.06 0.42 0.03 1.1 1.1
SPA D5 J135P8 | 9/12/06 | 5540 6.5 1.0 JU| 10 2.5 1.1 59.4 0.06 0.47 0.03 1.1 Ul 11
SPA D6 J135P9 | 9/12/06 | 5540 6.5 1.0 Jul 10 2.9 1.1 64.8 0.06 0.49 0.03 1.4 1.1
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Aluminum Antimony Arsenic Barium Beryllium Boron
Number Date |mg/kg| Q| POL Img/kg| Q| PQL | mg/keg| Q | PQL | mg/kg | Q| POQL | mg/kg| Q| PQL | mg/kg | Q | PQL
FS-1 J12XL8 7/26/06 5510 8.3 1.3 U 1.3 2.2 1.8 59.6 C 0.06 0.23 0.06 1.9 0.69
FS-2 JI2XL9 7126/06 4040 8.3 1.3 U 1.3 3.5 1.8 40.5 C 0.06 0.18 0.06 1.4 0.69
FS-3 J12XMO 7126/06 3630 8.2 1.3 U 1.3 2.5 1.7 41.8 C 0.06 0.16 0.06 1.2 0.69
FS-4 J12XM1 7126/06 5670 8.4 13 U 1.3 5.4 1.8 477 C 0.06 0.19 0.06 1.9 0.70
FS-5 J12XM2 7/26/06 7520 8.3 1.3 U 1.3 3.4 1.8 80.2 C 0.06 0.34 0.06 3.2 0.69
FS-7 J12XM4 7126106 3160 8.4 1.3 U 1.3 1.8 18] 1.8 34.3 C 0.06 0.12 0.06 2.5 0.70
Equipment blank J13509 8/17/06 394 2.6 0.40 U 0.40 0.56 U 0.56 1.1 0.02 0.02 0.02 0.42 0.22
. . . Hexavalent
. Sample | Sample Cadmium Calcium Chromium Cobalt Copper .
Sample Location Number Date Chromium
me/kg| Q | POL |mgkg| Q| POL |mgkeg| Q | POL | mg/kg 1 Q| POQL |mg/ke] Q| POL | mg/kg | Q | PQL
Area 1 Al J134Y7 8/17/06 0.19 U 0.19 4380 4.5 5.6 C 0.36 7.0 0.39 11.7 0.33 0.20 U 0.20
Duplicate of J134Y7 J134Y9 8/17/06 0.19 U 0.19 4570 4.5 6.6 C 0.36 7.9 0.38 12.7 0.33 0.20 U 0.20
Split of J134Y7 J13504 8/17/06 0.14 |UN| 0.14 5080 | CN 8.6 9.1 N 0.36 11.8 0.50 13.2 0.30 0.350 U | 0.350
Area 1 A2 J13500 8/17/06 0.19 U 0.19 3820 4.5 8.6 C 0.36 5.9 0.39 9.9 0.33 0.20 U 0.20
Area 1 A3 J134Y8 8/17/06 0.20 U 0.20 6890 4.6 6.8 C 0.36 5.7 0.39 11.3 0.33 0.20 18] 0.20
Area 1 A4 J13501 8/17/06 0.19 U 0.19 8720 4.5 6.0 C 0.36 8.4 0.39 14.7 0.33 0.20 U 0.20
Area 2 Al J13502 8/17/06 0.19 U 0.19 6960 4.5 6.2 C 0.36 7.6 0.39 13.4 0.33 0.20 U 0.20
Duplicate of 113502 J13508 8/17/06 0.20 U 0.20 6310 4.6 5.8 C 0.36 7.5 0.39 13.4 0.34 0.21 0.20
Split of J13502 J13505 8/17/06 0.14 ] UN 0.14 7420 | CN 8.6 8.5 N 0.36 12.9 0.50 14.8 0.30 0.350 U | 0.350
Area 2 A2 J13503 8/17/06 0.19 U 0.09 6810 4.5 6.2 C 0.36 73 0.39 12.8 0.33 0.24 0.20
Area 2 A3 J13506 8/17/06 0.19 U 0.19 3560 4.5 5.4 C 0.36 6.8 0.39 10.5 0.33 0.20 U 0.20
Area2 A4 313507 | 8/17/06 | 019 | U | 019 | 5160 45 49 c | 036 7.1 0.38 13.2 0.33 0.23 0.20
Area 3 Al J13510 8/21/06 0.19 U 0.19 4550 4.5 8.0 C 0.36 8.9 0.39 18.1 0.33 0.20 19 0.20
Area 3 A2 J13511 8/21/06 0.19 18] 0.19 5450 4.5 8.1 C 0.36 13.1 0.39 286 0.33 0.20 U 0.20
Area 3 A2 resample J13HN3 9/29/06 0.12 0.09 5080 C 2.6 7.2 C 0.22 8.6 0.15 452 0.25
Area 3 A3 J13512 8/21/06 0.19 U 0.19 14100 4.5 9.2 C 0.36 7.7 0.39 30.6 0.33 0.20 U 0.20
Area 3 A4 J13513 | 821/06 | 0.19 | U | 0.19 | 5580 45 7.4 c | 036 8.5 0.38 17.9 0.33 020 | U 020
Area 4 Al J13514 8/21/06 0.19 U 0.19 5600 4.5 6.6 C 0.36 8.8 0.38 14.7 0.33 0.20 U 0.20
Area 4 A2 J13515 8/21/06 0.19 U 0.19 7040 4.5 6.2 C 0.35 8.5 0.38 15.1 0.33 0.20 U 0.20
Area 4 A3 J13516 8/21/06 0.19 U 0.19 8360 4.5 6.0 C 0.35 7.2 0.38 14.2 0.33 0.20 U 0.20
Arca 4 A4 J13517 | 8121/06 | 019 | U | 0.19 | 5450 45 53 c | 036 8.1 0.39 14.8 0.33 020 | Ul 020
OB/BCL Al J13518 8/22/06 0.20 U 0.20 5120 4.7 6.1 0.38 7.7 0.40 15.8 0.35 0.20 U 0.20
OB/BCL A2 J13519 8/22/06 0.21 U 0.21 5110 4.8 6.4 0.38 7.8 041 15.0 0.35 0.20 19 0.20
OB/BCL A3 J13520 8/22/06 0.20 U 0.20 4200 4.8 5.3 0.38 6.9 041 12.8 0.35 0.24 0.20
OB/BCL A4 J135N5 8/22/06 0.20 U 0.20 4710 4.8 6.8 0.38 7.1 0.41 11.9 0.35 0.20 U 0.20
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118-C-1 Verification Sampling Results.

. Sample | Sample Cadmium Calcium Chromium Cobalt Copper Hexava.l ent
Sample Location Number Date Chromium
mg/kg| Q] PQL | mg/kg|{ Q| POL |mg/kg| Q | PQL | mg/kg | Q| PQL | mg/kg| Q| PQL | mg/kg | Q | PQL
SPA Al J13522 9/11/06 0.09 U 0.09 5340 2.5 7.5 0.20 7.6 0.14 15.3 0.23 0.20 U 0.20
SPA A2 J13523 9/11/06 0.09 U 0.09 4730 2.5 8.1 0.20 6.2 0.14 15.6 0.23 0.20 U 0.20
SPA A3 J135P1 9/12/06 0.09 U 0.09 6010 2.5 8.0 0.20 7.0 0.14 15.8 0.23 0.20 0.20
SPA A4 J135P0 9/12/06 0.09 U 0.09 5390 2.5 7.0 0.20 6.7 0.14 15.7 0.23 0.30 0.20
SPA B5 J13524 9/11/06 0.09 U 0.09 4420 2.5 8.8 0.20 6.4 0.14 16.4 0.23 1.9 0.20
SPA B6 J13525 9/11/06 0.09 U 0.09 4330 2.5 9.3 0.20 7.2 0.14 15.9 0.23 0.20 U 0.20
SPA B7 J135N8 9/11/06 0.09 U 0.09 4610 2.5 8.0 0.20 7.0 0.14 14.9 0.23 0.20 U 0.20
SPA B8 JI135N9 9/11/06 0.09 U 0.09 4090 2.5 7.6 0.20 6.7 0.14 13.9 0.23 0.20 U 0.20
SPA C9 J135P2 9/12/06 0.09 U 0.09 8710 2.5 6.8 0.20 5.6 0.14 144 0.23 0.20 U 0.20
SPA C10 J135P3 9/12/06 0.09 U 0.09 4870 2.5 6.5 0.20 6.5 0.14 13.3 0.23 0.29 0.20
SPA C1 J135P4 9/12/06 0.09 U 0.09 3800 2.5 7.7 0.20 6.4 0.14 14.4 0.23 0.20 0.20
SPA C2 J135P5 9/12/06 0.09 U 0.09 4920 2.5 7.6 0.20 6.8 0.14 15.2 0.23 0.20 U 0.20
SPA D3 J135P6 9/12/06 0.09 U 0.09 5000 2.5 7.7 0.20 6.6 0.14 12.7 0.23 0.26 0.20
SPA D4 J135P7 9/12/06 0.09 U 0.09 5170 2.5 7.2 0.20 6.6 0.14 12.6 0.23 0.34 0.20
SPA D5 J135P8 9/12/06 0.09 U 0.09 4860 2.5 9.1 0.20 7.5 0.14 14.3 0.23 0.20 U 0.20
SPA D6 J135P9 | 9/12/06 | 0.09 | U | 0.09 | 5180 2.5 8.2 0.20 7.8 0.14 14.1 0.23 0.30 0.20
FS-1 J12XL8 7/26/06 0.20 U 0.20 3880 4.7 8.6 0.38 7.3 0.41 13.8 0.35
FS-2 J12XL9 7/26/06 0.20 U 0.20 9250 4.7 6.3 0.38 7.9 0.40 13.6 0.35
FS-3 J12XMO 7/26/06 0.20 U 0.20 6320 4.7 4.8 0.37 6.1 0.40 10.5 0.34
FS-4 J12XM1 7/26/06 0.20 U 0.20 11400 4.8 7.2 0.38 8.6 0.41 17.4 0.35
FS-5 JI2XM2 7/26/06 0.20 U 0.20 6130 4.7 10.2 0.38 10.5 0.40 23.3 0.35
FS-7 J12XM4 7/26/06 0.20 U 0.20 13900 4.8 4.0 0.38 7.0 0.41 16.7 0.35
Equipment blank J13509 8/17/06 0.06 U 0.06 22.1 1.5 0.70 C 0.12 0.13 U 0.13 0.11 U 0.11
Sample Location Sample | Sample Iron Lead Magnesium Manganese Mercury Molybdenum
Number Date |mgke| Q| POL |mg/keg| Q| PQL | mg/kg| Q | PQL | mg/kg | Q| POL | mg/keg! Q| PQL | mg/kg | Q | POL
Area 1 Al J134Y7 8/17/06 15700 9.7 4.5 0.86 3170 2.7 296 0.08 0.02 U 0.02 0.80 U 0.80
Duplicate of J134Y7 J134Y9 8/17/06 18100 9.6 4.5 0.85 3630 2.7 328 0.08 0.01 U 0.01 0.80 U 0.80
Split of J134Y7 J13504 8/17/06 | 22600 | N 2.4 4.2 0.15 4570 12.2 342 N 0.10 0.0067 | U | 0.0067 1.2 U 1.2
Area 1 A2 J13500 8/17/06 | 13900 9.6 4.1 0.86 3270 2.7 260 0.08 0.02 U 0.02 0.80 U 0.80
Area 1 A3 J134Y8 8/17/06 | 14000 9.7 3.5 0.86 3250 2.7 259 0.08 0.02 U 0.02 0.81 U 0.81
Area 1 A4 J13501 8/17/06 | 19100 9.6 4.9 0.86 4620 2.7 362 0.08 0.02 U 0.02 0.80 8] 0.80
Area 2 Al J13502 8/17/06 | 18900 9.6 3.7 0.85 3970 2.7 317 0.08 0.01 U 0.01 0.80 U 0.80
Duplicate of J13502 J13508 8/17/06 17800 9.7 3.7 0.87 3680 2.7 314 0.08 0.01 U 0.01 0.81 U 0.81
Split of J13502 J13505 8/17/06 | 23700 | N 2.4 4.8 0.15 4800 12.2 340 N| 0.10 0.0067 | U | 0.0067 1.2 U 1.2
Area 2 A2 J13503 8/17/06 18400 9.7 3.8 0.86 3760 2.7 285 0.08 0.01 U 0.01 0.80 U 0.80
Area 2 A3 J13506 8/17/06 15900 9.7 4.3 0.86 3150 2.7 279 0.08 0.02 U 0.02 0.80 U 0.80
Area 2 A4 J13507 8/17/06 | 19000 9.6 3.2 0.85 3660 2.7 359 0.08 0.02 U 0.02 0.80 U 0.80
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Iron Lead Magnesium Manganese Mercury Molybdenum
Number Date | mgkg| Q | PQL {mgkeg| Q| POL | mg/kg| Q | POL | mg/kg | Q| POQL I mg/kg]| Q| PQL | mg/kg | Q | PQL
Area 3 Al 113510 8/21/06 | 22300 9.6 8.3 0.85 4170 2.7 357 0.08 002 | U| 002 080 | U| 080
Area 3 A2 J13511 8/21/06 | 28400 9.7 130 0.86 3350 2.7 313 0.08 0.05 0.01 54.9 0.80
Area 3 A2 resample | JI3HN3 | 9/29/06 | 21000 75 23.1 0.37 3740 | C 22 338 0.06 002 |U| 002 45 0.31
Area 3 A3 J13512 | 8/21/06 | 21200 9.6 11.8 0.86 3620 27 331 0.08 002 |U| 002 080 | U| 080
Area 3 A4 J13513 8/21/06 | 20900 9.5 6.9 0.85 4030 2.7 320 0.08 001 | U| 001 079 | Ul 079
Area 4 Al 113514 8/21/06 | 23200 9.6 5.0 0.85 4490 27 323 0.08 001 | U| o001 080 | U| 0.80
Area 4 A2 713515 8/21/06 | 20400 95 47 0.85 3970 26 350 0.08 002 |U| 002 079 | U | 079
Area 4 A3 113516 8/21/06 | 17600 95 3.1 0.85 3610 26 269 0.08 001 | U| 001 079 | Ul 079
Area 4 A4 J13517 8/21/06 | 19600 9.6 45 0.85 3820 2.7 306 0.08 002 |U| 002 080 | U | 080
OB/BCL Al J13518 8/22/06 | 18300 10.1 52 0.90 3900 2.8 311 0.09 001 | U| 001 084 | U| 084
OB/BCL A2 J13519 8/22/06 | 18800 102 45 0.91 4010 2.8 329 0.09 002 | U| 002 085 | Ul 085
OB/BCL A3 113520 8/22/06 | 15900 10.2 38 0.91 3370 2.8 272 0.09 002 | U| 002 085 | U{ 085
OB/BCL A4 J135N5 8/22/06 | 17100 10.2 43 0.90 3680 2.8 308 0.09 001 | U| o001 0.84 U | 084
SPA Al 113522 | 9/11/06 | 21300 7.0 5.7 0.35 4170 2.1 339 0.06 002 | U| 002 029 | U| 029
SPA A2 113523 | 9/11/06 | 16500 7.0 44 0.35 3760 2.1 298 0.06 002 | U| 002 029 | UL 029
SPA A3 J135P1 9/12/06 | 19100 7.0 5.7 034 | 4350 2.1 320 0.06 0.02 0.01 029 Ul 029
SPA A4 J135P0 | 9/12/06 | 18400 7.0 75 0.34 3850 2.1 305 0.06 002 | U| 002 029 | U | 029
SPA B5 113524 | 9/11/06 | 16900 7.0 25.8 0.35 3930 2.1 292 0.06 002 | U 002 029 | Ul 029
SPA B6 713525 | 9/11/06 | 20000 7.0 6.4 0.35 3690 2.1 292 0.06 002 | U| 002 020 [ U| 029
SPA B7 J135N8 | 9/11/06 | 19200 7.0 55 0.35 3830 2.1 308 0.06 0.06 0.01 029 Ul 029
SPA B8 J135N9 | 9/11/06 | 18300 6.9 72 0.34 3500 2.1 303 0.06 002 | U| 002 0.45 0.29
SPA C9 J135P2 | 9/12/06 | 16500 7.0 20.8 0.34 3440 2.1 334 0.06 0.02 0.01 0.62 0.29
SPA C10 J135P3 | 9/12/06 | 17300 7.0 5.7 0.35 3600 2.1 300 0.06 002 | U| 002 029 | U| 029
SPA Cl J135P4 | 9/12/06 | 18300 7.0 7.0 0.34 3820 2.1 302 0.06 002 | U| 002 0.34 0.29
SPA C2 J135P5 | 9/12/06 | 18400 7.0 8.4 0.35 3730 2.1 297 0.06 0.06 0.02 029 | Ul 029
SPA D3 J135P6 | 9/12/06 | 18100 7.0 6.2 0.34 3630 2.1 314 0.06 001 | U| o001 0.44 0.29
SPA D4 J135P7 | 9/12/06 | 17100 7.0 55 0.35 3540 2.1 306 0.06 001 | U] 001 029 | U| 029
SPA D5 J135P8 | 9/12/06 | 20500 6.9 47 0.34 3980 2.1 350 0.06 002 | U| 002 029 | UL 029
SPA D6 J135P9 | 9/12/06 | 21100 6.9 5.7 0.34 4020 2.1 367 0.06 001 | U| 001 0.45 0.29
FS-1 T12XL8 | 7/26/06 | 18200 10.1 44 0.90 3880 2.8 311 0.09 002 | U| 002 084 | U] o084
FS-2 J12XL9 | 7/26/06 | 20300 10.1 5.2 0.89 4760 238 312 0.09 002 | Ul 002 084 | U 084
FS-3 JI2XMO | 7/26/06 | 16100 10 2.9 0.89 3510 28 248 0.09 001 | U] 001 083 | U 083
FS-4 J12XM1 | 7/26/06 | 20600 10.1 72 0.90 5720 238 346 0.09 002 | U| 002 084 | U| 084
FS-5 J12XM2 | 7/26/06 | 21900 10.1 72 0.90 5080 28 446 0.09 0.04 0.01 084 | U| 084
FS-7 J12XM4 | 7/26/06 | 17800 10.1 25 0.90 3830 28 241 0.09 002 |U| 002 084 | U| 084
Equipment blank 113509 8/17/06 106 32 028 | U] 028 6.4 0.89 33 0.03 001 | U/l o001 027 | U 027
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Nickel Potassium Selenium Silicon Silver Sodium
Number Date | mg/kg| Q| POL [mgkg| Q| PQL | mg/kg| Q | PQL | mg/keg [ Q] PQL | mg/kg| Q| PQL | mg/kg | Q | PQL
Area 1 Al 1134Y7 | 8/17/06 8.5 0.66 847 6.3 13 juc| 13 540 |R| 63 019 | U] 019 86.3 2.1
Duplicate of J134Y7 | J134Y9 | 8/17/06 9.5 0.66 920 6.2 13 Juc| 1.3 525 |R| 62 019 | U] 019 112 2.1
Split of J134Y7 113504 | 8/17/06 | 11.6 076 | 1210 50.4 1.1 |B*C| 0.17 635 |N| 40 020 JUN] o020 166 10.1
Area 1 A2 113500 | 8/17/06 | 10.1 0.66 858 6.3 13 |uc| 13 550 |R| 63 019 Ul o19 85.3 2.1
Area 1 A3 J134Y8 | 8/17/06 9.9 0.67 916 6.3 13 fuc] 13 560 |R| 63 020 | U] 020 122 2.1
Area 1 A4 113501 8/17/06 | 102 0.66 957 6.3 13 |uc| 13 544 |R| 63 019 | U| o019 143 2.1
Area 2 Al 113502 | 8/17/06 | 10.4 0.66 813 6.3 13 fuc] 13 668 |R| 63 019 | U] 0.19 113 2.1
Duplicate of J13502 | 113508 | 8/17/06 | 10.1 0.67 770 6.3 13 {uc|] 13 559 | R| 63 020 | U] 020 957 2.1
Split of J13502 J13505 | 8/17/06 | 13.0 0.76 968 50.4 0.89 |B*C| 0.17 593 | N| 4.0 0.20 |UN| 0.20 171 10.1
Area 2 A2 113503 | 8/17/06 9.2 0.66 805 6.3 13 Juc| 13 506 |R| 63 019 | Ul o019 141 2.1
Area 2 A3 113506 | 8/17/06 7.9 0.66 862 6.3 13 Juc| 13 557 |R|] 63 019 | Ul o019 126 2.1
Area2 A4 113507 8/17/06 8.7 0.66 803 6.2 13 Juc| 13 530 | R| 62 019 | U| 0.19 127 2.1
Area 3 Al J13510 | 8/21/06 | 11.0 0.66 | 1120 6.3 13 fuc] 13 593 |R| 63 019 | U] 019 141 2.1
Area 3 A2 113511 8/21/06 93 0.66 | 1050 6.3 13 Juc| 13 612 | R| 63 019 U] 019 190 2.1
Area 3 A2 resample | JI3HN3 | 9/29/06 | 102 0.40 1080 | ¢ | 65 080 | U | 080 550 |ci| 12 034 | U| 034 123 c| 065
Area 3 A3 713512 | 8/21/06 | 127 0.66 | 1140 6.3 13 Juc] 13 660 |R| 63 019 U] 019 228 2.1
Area 3 Ad J13513 8/21/06 9.6 0.66 919 6.2 t3 fuc| 13 465 | R| 62 019 U | 019 143 2.1
Area 4 Al 113514 | 8/21/06 | 10.1 0.66 933 6.2 13 juc] 13 439 |R| 62 019 J U] o019 147 2.1
Area 4 A2 113515 | 8/21/06 93 0.66 873 6.2 13 Juc] 13 516 |R| 62 019 J U] 0.19 160 2.1
Area 4 A3 113516 | 8/21/06 9.7 0.65 774 6.2 13 Juc] 13 527 |R| 62 019 U] 019 113 2.1
Area 4 A4 113517 8/21/06 8.7 0.66 853 6.3 13 juc| 13 53¢ | R| 63 019 | U] 019 114 2.1
OB/BCL Al 713518 | 8/22/06 9.0 0.69 917 6.6 1.4 U 1.4 527 | 1] 66 020 | U] 020 110 2.2
OB/BCL A2 J13519 | 8/22/06 9.3 0.70 960 6.7 1.4 U 1.4 510 | 1] 67 021 | U] o021 113 2.2
OB/BCL A3 113520 | 8/22/06 9.6 0.70 763 6.6 1.4 U 1.4 540 | 1] 66 020 | U] 020 89.3 22
OB/BCL A4 JI35N5 | 8/22/06 9.0 0.70 1080 6.6 1.4 U 1.4 568 J| 66 020 | U] 020 104 2.2
SPA Al J13522 | 9/11/06 | 10.5 0.38 886 6.1 075 | U] 075 450 | J 1.2 032 | U] 032 148 0.61
SPA A2 113523 | 9/11/06 | 10.1 0.38 776 6.1 075 | U | 075 373 | I 12 032 | U| 032 138 0.61
SPA A3 J135P1 | 9/12/06 | 10.6 0.37 967 6.1 074 | U | 074 366 | T | L1 032 | U| 032 182 0.60
SPA A4 J135P0 | 9/12/06 9.5 0.37 932 6.1 075 | U | 075 389 | J 1.1 032 | U| 032 145 0.60
SPA B5 J13524 | 9/11/06 | 11.0 0.37 836 6.1 075 | U | 075 417 | I 12 032 | U| 032 128 0.61
SPA B6 713525 | 9/11/06 | 137 0.38 991 6.1 075 | U] 075 377 |1 1.2 032 | U| 032 156 0.61
SPA B7 JI35N8 | 9/11/06 9.7 0.37 1100 6.1 075 | U | 075 461 J 1.2 032 | U| 032 148 0.61
SPA BS J135N9 | 9/11/06 8.7 0.37 1130 6.1 074 | U | 074 415 | 1] 1.1 031 | U] 031 139 0.60
SPA C9 J135P2 | 9/12/06 8.3 0.37 1060 6.1 074 | U | 074 632 | I | 1.1 031 | U] 031 274 0.60
SPA C10 1135P3 | 9/12/06 8.7 0.38 923 6.1 075 | U | 075 406 | J 1.2 032 | U] 032 139 0.61
SPA C1 J135P4 | 9/12/06 9.3 0.37 1030 6.1 074 | U | 074 472 | ] 1.1 031 | U] 031 111 0.60
SPA C2 J135P5 | 9/12/06 9.4 0.38 943 6.1 075 | U | 075 435 | I| 12 032 | U| 032 170 0.61
SPA D3 J135P6 | 9/12/06 | 10.6 0.37 997 6.1 0.80 0.74 530 | J 1.1 031 | U] 031 142 0.60
SPA D4 J135P7 | 9/12/06 9.4 0.38 967 6.1 075 | U | 075 459 | J 1.2 032 | U] 032 115 0.61
SPA D5 J135P8 | 9/12/06 | 10.8 0.37 1050 6.1 074 | U] 074 584 | 1| 11 031 | U] 031 126 0.60
SPA D6 1135P9 | 9/12/06 | 107 0.37 1070 6.1 074 | U | 074 449 | ] 1.1 031 | U] 031 165 0.60

0 'ney
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118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Nickel Potassium Selenium Silicon Silver Sodium
Number Date |mg/kg| Q| PQL |mg/kg| Q| PQL | mg/kg| Q| POL | mg/kg | Q] PQL | mg/kg| Q| PQL | mg/kg | Q | PQL
FS-1 JI2XL8 | 7/26/06 | 107 0.69 | 1180 6.6 1.4 U 1.4 597 1] 66 020 U] 020 105 22
FS-2 J12XL9 | 7/26/06 | 10.1 0.69 828 6.6 14 | U 1.4 564 | 1] 66 020 | U| 020 122 22
FS-3 JI2XMO | 7/26/06 96 0.69 619 6.5 1.3 U 1.3 618 | 1] 65 020 | U| 020 101 22
FS-4 J12XM1 | 7/26/06 | 11.1 0.70 | 1120 6.6 1.4 U 1.4 670 | J| 66 020 | U| 020 185 22
FS-5 J12XM2 | 726006 | 14.1 0.69 | 1640 6.6 1.4 U 1.4 697 | 1] 66 020 | U | 020 153 22
FS-7 J12XM4 | 7/26/06 | 9.9 0.70 573 6.6 14 | U 1.4 533 1] 66 020 | U| 020 135 22
Equipment blank 713509 | 8/17/06 | 0.26 0.22 16.6 2.1 043 |uc| 043 307 |R| 21 006 | U| 0.06 7.1 0.70
. Sample | Sample Vanadium Zinc . Sample |Sample Vanadium Zinc
Sample Location | o\ o | Date [mgke] O | POL | meke] @1 PoL | SrmpleLocation | g ber | Date [mgke] O] POL | meke | O | POL
Area 1 Al J134Y7 | 8/17/06 | 362 025 | 33.0 0.44 SPA Al 113522 j9nuo6| 529 0.14 427 0.09
Duplicate of J134Y7 | J134Y9 | 8/17/06 | 416 025 | 367 0.44 SPA A2 713523 | 911/06| 36.1 0.14 35.1 0.09
Split of J134Y7 113504 | 8/17/06 | 57.4 0.68 | 40.0 14 SPA A3 J135P1 | 9/12/06 ] 455 0.14 03 0.09
Area 1 A2 713500 | 8/17/06 | 31.1 025 | 301 0.44 SPA A4 J135P0 | 9/12/06 § 38.3 0.14 51.2 0.09
Area 1 A3 J134Y8 | 8/17/06 | 314 025 | 322 0.45 SPA BS 113524 | 9/11/06 ] 38.9 0.14 66.6 0.09
Area 1 A4 713501 | 8/17/06 | 41.1 025 | 39.1 0.44 SPA B6 113525 [o/11/06| 489 0.14 39.9 0.09
Area 2 Al 113502 | 8/17/06 | 44.1 025 | 37.1 0.44 SPA B7 J135N8 | o106 447 0.14 37.7 0.09
Duplicate of J13502 | 113508 | 8/17/06 | 43.0 025 | 353 0.45 SPA B8 J135N9 | 91106 429 0.14 37.7 0.09
Split of 113502 113505 | 8/17/06 | 627 068 | 416 1.4 SPA C9 J135P2 | 9/12/06 ] 39.6 0.14 493 0.09
Area 2 A2 713503 | 8/17/06 | 443 025 | 402 0.44 SPA C10 J135P3 | 9/12/06 | 40.4 0.14 372 0.09
Area 2 A3 113506 | 8/17/06 | 363 025 | 323 0.44 SPA C1 J135P4 | 9/12/06 ] 43.1 0.14 40.5 0.09
Area2 A4 113507 | 8/17/06 | 463 0.25 37.7 0.44 SPA C2 J135P5 | 9/12/06 | 45.5 0.14 41.6 0.09
Area 3 Al 713510 | 8/21/06 | 532 025 | 474 0.44 SPA D3 J135P6 | 9/12/06 | 45.3 0.14 39.5 0.09
Area 3 A2 713511 | 82106 | 364 0.25 296 0.44 SPA D4 J135P7 | 9/12/06 | 41.0 0.14 37.2 0.09
Area 3 A2 resample | JI3HN3 | 9/29/06 | 457 0.15 | 771 0.09 SPA D5 J135P8 | 9/12/06 | 49.5 0.14 42.1 0.09
Area 3 A3 113512 | 82106 | 447 025 | 738 0.44 SPA D6 J135P9 | 9/12/06 | 54.3 0.14 46.4 0.09
Area 3 A4 JI3513 | 8/21/06 | 457 025 | 429 0.44 FS-1 JI2XL8 [ 7/26/06 | 41.4 0.26 39.5 0.46
Area 4 Al 713514 | 8/21/06 | 55.4 025 | 422 0.44 FS-2 JI2XL9 | 7/26/06 | 46.1 0.26 38.6 0.46
Area 4 A2 713515 | 8/21/06 | 464 025 | 388 0.44 FS-3 J12XMO | 726/06 | 385 0.26 30.7 0.46
Area 4 A3 113516 | 8/21/06 | 387 025 | 337 0.44 FS-4 JI2XM1 | 7/26/06 | 41.4 0.26 447 0.46
Area 4 Ad J13517 8/21/06 | 424 0.25 37.7 0.44 FS-5 JI2XM2 | 726/06 | 46.4 0.26 451 0.46
OB/BCL Al 713518 | 8/22/06 | 435 026 | 37.3 0.46 FS-7 J12XM4 | 7126/06 | 38.3 0.26 32.8 0.47
OB/BCL A2 713519 | 8/22/06 | 457 026 | 375 0.47 Equipment blank 313509 | 8/17/06] 0.08 | U | 0.08 0.47 0.15
OB/BCL A3 713520 | 8/22/06 | 362 026 | 315 0.47
OB/BCL A4 JI35N5 | 8/22/06 | 39.6 0.26 | 34.6 0.47
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118-C-1 Verification Sampling Results.

Sample

Sample

Total Petroleum

Total Petroleum

Sample Location 1332‘:; S;n)r::;le Hydrocarbons

mg/kg | Q | PQL

SPA Al J13522 9/11/06 134 U 134
SPA A2 J13523 9/11/06 132 U 132
SPA A3 J135P1 9/12/06 133 | UC| 133
SPA A4 J135P0 9/12/06 135 CJ 134
SPA B5 J13524 9/11/06 132 U 132
SPA B6 J13525 9/11/06 133 U 133
SPA B7 J135N8 | 9/11/06 133 U 133
SPA B8 J135N9 | 9/11/06 133 U 133
SPA C9 J135P2 9/12/06 132 ucC 132
SPA C10 J135P3 9/12/06 133 UcC| 133
SPA C1 J135P4 | 9/12/06 133 JUC| 133
SPA C2 J135P5 9/12/06 133 UC 133
SPA D3 J135P6 9/12/06 133 UC| 133
SPA D4 J135P7 9/12/06 146 CJ 134
SPA D5 J135P8 | 9/12/06 133 JUC| 133
SPA D6 J135P9 9/12/06 133 UC| 133
FES-5 JI2XM2 | 7/26/06 133 U 133
FS-6 J12XM3 | 7/26/06] 135 U 135

Sample Location Hydrocarbons
Number Date me/kz] O | POL
Area 2 Al J135RO | 8/28/06}] 137 | U 137
Duplicate of J135R0 J135T6  |8/28/06f 141 | U 141
Split of JI35R0 J135T7 18/28/06f 173 JUN| 173
Area 2 A2 JI35R1 | 8/28/06f 137 | U 137
Area 2 A3 JI35R2  18/28/06] 139 | U 139
Area 2 A4 JI35R3  |8/28/06f 149 | U 149
Area 3 Al J135R4  |8/28/06f 135 | U 135
Area 3 A2 J135RS | 8/28/06] 133 | U 133
Area 3 A3 JI35R6 1 8/28/06] 135 | U 135
Area 3 A4 JI35R7 | 8/28/06] 348 133
Area 3 A4 resample JI3HN4 [9/29/06] 135 | U 135
Area 4 Al J135R8 8/28/06] 143 U 143
Area 4 A2 J135R9 | 8/28/06] 133 | U 133
Area 4 A3 J135TO0 |8/28/06f 144 | U 144
Area 4 A4 J135T1 8/28/06] 142 | U 142
OB/BCL Al J135T2 | 8/28/06) 133 | U 133
OB/BCL A2 J135T3 | 8/28/06] 146 | U 146
OB/BCL A3 J135T4 | 8/28/06) 138 | U 138
OB/BCL A4 J135T5 [8/28/06f 133 | U 133

0 'AsYd
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118-C-1 Verification Sampling Results.
J13502 J13508 J13505 J13503
Constituents Area2 Al Duplicate of J13502 Split of J13502 Area2 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06
perkg | Q| POL | pe/ke | Q| POL | peke | Q | POL | pgke | Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1221 ‘ 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1232 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1242 13 U 13 14 U 14 17 U 17 13 8) 13
Aroclor-1248 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1254 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1260 13 U 13 14 8] 14 17 U 17 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U] 340 340 [ U | 340 330 U | 330 340 | U | 340
1,2-Dichlorobenzene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
1,3-Dichlorobenzene 340 | U] 340 340 | U | 340 330 U 330 340 | U | 340
1,4-Dichlorobenzene 340 | U] 340 340 | U] 340 330 U 330 340 | U | 340
2,4,5-Trichlorophenol 840 | U | 840 840 | U { 840 330 U 330 840 | U | 840
2,4,6-Trichlorophenol 340 | U | 340 340 | U] 340 330 U 330 340 | U} 340
2,4-Dichlorophenol 340 | U | 340 340 | U] 340 330 U 330 340 [ U} 340
2,4-Dimethylphenol 340 | U | 340 340 | U | 340 330 U 330 340 [ U} 340
2,4-Dinitrophenol 840 | U | 840 840 | U | 840 1600 [UNR| 1600 840 | U | 840
2,4-Dinitrotoluene 340 U 340 340 U 340 330 U 330 340 U 340
2,6-Dinitrotoluene 340 | U 340 340 | U | 340 330 9] 330 340 | U] 340
2-Chloronaphthalene 340 | U | 340 340 | U | 340 330 U 330 340 [ U] 340
2-Chlorophenol 340 | U] 340 340 | U | 340 330 U 330 340 | U | 340
2-Methylnaphthalene 340 | U | 340 340 [ U | 340 330 U 330 340 | U | 340
2-Methylphenol (cresol, o-) 340 U 340 340 U 340 330 U 330 340 U 340
2-Nitroaniline 840 | U [ 840 840 | U | 840 1600 | U | 1600 840 | U | 840
2-Nitrophenol 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
3,3"-Dichlorobenzidine 340 | U [ 340 340 | U] 340 1600 | U | 1600 340 | U | 340
3-Nitroaniline 840 | U [ 840 840 | U | 840 1600 | U | 1600 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 1600 | U | 1600 840 | U | 840
4-Bromophenyl-phenylether 340 | U | 340 340 | U | 340 330 U 330 340 U 340
4-Chloro-3-methylphenol 340 | U | 340 340 | U] 340 330 U 330 340 1 U] 340
4-Chloroaniline 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
4-Chlorophenyl-phenylether 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
4-Methylphenol (p-cresol) 340 { U | 340 340 { U | 340 670 U 670 340 | U | 340
4-Nitroaniline 840 | U | 840 840 | U [ 840 1600 | U | 1600 840 | U | 840
4-Nitrophenol 840 | U | 840 840 | U | 840 1600 | U | 1600 840 | U | 840
Acenaphthene 340 { U [ 340 340 | U | 340 330 U 330 340 [ U | 340
Acenaphthylene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Anthracene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Benzo(a)anthracene 340 | U} 340 340 | U | 340 330 U 330 340 | U | 340
Benzo(a)pyrene 340 | U} 340 340 | U | 340 330 U 330 340 { U] 340
Benzo(b)fluoranthene 340 | U | 340 340 | U | 340 330 U 330 340 | U] 340
Benzo(g,h,i)perylene 340 U 340 340 U 340 330 19 330 340 U 340
Benzo(k)fluoranthene 340 | U | 340 340 | U | 340 330 U 330 340 { U] 340
bis(2-Chloro-1-methylethyl)ether 340 U 340 340 U | 340 330 U 330 340 U | 340
bis(2-Chloroethoxy)methane 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
bis(2-Chloroethyl)ether 340 | U] 340 340 | U | 340 330 U 330 340 | U | 340
bis(2-Ethylhexyl)phthalate 38 JB| 340 36 | JB| 340 330 U 330 38 JB| 340




118-C-1 Verification Sampling Results.

CVP-2006-00011
Rev. 0

J13502 J13508 J13505 J13503
Constituents Area2 Al Duplicate of J13502 Split of J13502 Area2 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06
ne/kg | Q[ POL | pe/kg | Q| PQL | pg/ke | Q | MDL | pg/kg | Q | PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Carbazole 340 | U | 340 340 | U | 340 330 U 330 340 [ U | 340
Chrysene 340 | U | 340 340 | U | 340 330 U 330 340 { U 340
Di-n-butylphthalate 22 JB| 340 35 JB | 340 330 U 330 340 | U | 340
Di-n-octylphthalate 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Dibenz(a,h)anthracene 340 U 340 340 | U 340 330 U 330 340 U | 340
Dibenzofuran 340 | U] 340 340 | U | 340 330 U 330 340 | U | 340
Diethylphthalate 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Dimethylphthalate 340 U | 340 340 | U | 340 330 U 330 340 | U | 340
Fluoranthene 340 | U [ 340 340 | U} 340 330 U 330 340 | U | 340
Fluorene 340 | U | 340 340 | U | 340 330 U 330 340 | U} 340
Hexachlorobenzene 340 U 340 340 U 340 330 U 330 340 U | 340
Hexachlorobutadiene 340 | U | 340 340 | U | 340 330 U 330 340 | U] 340
Hexachlorocyclopentadiene 340 U 340 340 | U 340 1600 | U | 1600 340 U | 340
Hexachloroethane 340 U 340 340 U 340 330 U 330 340 U 340
Indeno(1,2,3-cd)pyrene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Isophorone 340 | U | 340 340 | U [ 340 330 U 330 340 J U 340
N-Nitroso-di-n-dipropylamine 340 | U | 340 340 | U [ 340 330 U 330 340 | U | 340
N-Nitrosodiphenylamine 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Naphthalene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Nitrobenzene 340 U 340 340 U 340 330 U 330 340 U 340
Pentachlorophenol 840 U 840 840 | U 840 1600 | U | 1600 840 U | 840
Phenanthrene 340 U | 340 340 | U | 340 330 U 330 340 | U | 340
Phenol 340 | U | 340 340 | U | 340 330 U 330 340 | U} 340
Pyrene 340 | U | 340 340 | U | 340 330 U 330 340 | U 340
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Constituents

J135R0
Area2 Al
Sample Date 8/28/06

J135T6
Duplicate of J135R0
Sample Date 8/28/06

J1357T7
Split of J135R0
Sample Date 8/28/06

J135R1
Area2 A2
Sample Date 8/28/06

pe/kg | Q | POL

pg/kg | Q | POL

pg/kg | Q | MDL

ng/kg | Q | PQL

Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1,2,2-Tetrachloroethane 5 uJ 5 5 Ul 5 5.1 U 5.1 5 UJ 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1-Dichloroethene 5 18] 5 5 U 5 5.1 U 5.1 5 U 5
1,2-Dichloroethane 5 19) 5 5 18] 5 5.1 U 5.1 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 10 U 10 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
2-Butanone 9 U 9 10 U 10 10 U 10 10 U 10
2-Hexanone 9 U 9 10 U 10 20 U 20 10 U 10
4-Methyl-2-pentanone 9 U 9 10 U 10 10 U 10 10 U 10
Acetone 9 U 9 10 U 10 20 U 20 10 U 10
Benzene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromodichloromethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromoform 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromomethane 9 U 9 10 U 10 10 19] 10 10 U 10
Carbon disulfide 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Carbon tetrachloride 5 18] 5 5 U 5 5.1 U 5.1 5 U 5
Chlorobenzene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Chloroethane 9 U 9 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Chloromethane 9 U 9 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Ethylbenzene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Methylene chloride 5 B 5 11 B 5 5.1 U 5.1 6 B 5
Styrene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5.1 |UN] 5.1 5 U 5
Toluene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Trichloroethene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Vinyl chloride 9 U 9 10 U 10 5.1 U 5.1 10 U 10
Xylenes (total) 5 U 5 5 U 5 10 U 10 5 U 5
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J13506 J13507 J13510 J13511
Constituents Area 2 A3 Area 2 A4 Area3 Al Area 3 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/21/06 | Sample Date 8/21/06
pgkg | Q| POL [ pgkg | Q | POL | po/kg | Q | POL | me/kg | Q | POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 13 U 13 14 13 46 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
1,2-Dichlorobenzene 340 U | 340 340 | U | 340 330 U 330 330 | U | 330
1,3-Dichlorobenzene 340 | U | 340 340 | U | 340 330 U 330 330 | U| 330
1,4-Dichlorobenzene 340 | U | 340 340 | U | 340 330 U 330 330 | U| 330
2,4,5-Trichlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U] 840
2,4,6-Trichlorophenol 340 | U | 340 340 | U | 340 330 U 330 330 | U 330
2,4-Dichlorophenol 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
2,4-Dimethylphenol 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
2,4-Dinitrophenol 840 | U | 840 840 | U | 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 340 | U [ 340 340 | U | 340 330 U 330 330 [ U] 330
2,6-Dinitrotoluene 340 U 340 340 U 340 330 U 330 330 U 330
2-Chloronaphthalene 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
2-Chlorophenol 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
2-Methylnaphthalene 340 | U] 340 340 | U] 340 330 U 330 330 | U] 330
2-Methylphenol (cresol, 0-) 340 | U | 340 340 | U | 340 330 U 330 330 | U | 330
2-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
2-Nitrophenol 340 | U] 340 340 | U | 340 330 U 330 330 | U] 330
3,3'-Dichlorobenzidine 340 | U | 340 340 | U | 340 330 U 330 330 | U | 330
3-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U] 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 340 [ U | 340 340 | U 340 330 U 330 330 | U | 330
4-Chloro-3-methylphenol 340 U 340 340 | U 340 330 U 330 330 | U | 330
4-Chloroaniline 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
4-Chlorophenyl-phenylether 340 U 340 340 | U 340 330 U 330 330 | U] 330
4-Methylphenol (p-cresol) 340 { U | 340 340 | U | 340 330 U 330 330 [ U] 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U] 840
4-Nitrophenol 840 | U] 840 840 | U | 840 840 U 840 840 | U] 840
Acenaphthene 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
Acenaphthylene 340 | U | 340 340 | U | 340 330 U 330 330 [ U] 330
Anthracene 340 U 340 340 U 340 330 U 330 330 U | 330
Benzo(a)anthracene 340 | U | 340 340 | U | 340 180 J 330 330 { U] 330
Benzo(a)pyrene 340 | U | 340 340 | U | 340 120 J 330 330 | U] 330
Benzo(b)fluoranthene 340 | U | 340 340 | U | 340 140 J 330 330 | U] 330
Benzo(g,h,i)perylene 340 U 340 340 U 340 51 J 330 330 U 330
Benzo(k)fluoranthene 340 | U] 340 340 | U | 340 140 J 330 330 f U] 330
bis(2-Chloro-1-methylethyl)ether 340 U 340 340 U 340 330 U 330 330 | U | 330
bis(2-Chloroethoxy)methane 340 U 340 340 U 340 330 U 330 330 U 330
bis(2-Chloroethyl)ether 340 | U | 340 340 | U | 340 330 U 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 20 JB| 340 400 | B 340 330 U 330 30 J 330
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J13506 J13507 J13510 J13511
Constituents Area2 A3 Area 2 A4 Area 3 Al Area 3 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/21/06 | Sample Date 8/21/06
peke | Q| PQL | pg/kg | Q| PQL | me/kg | Q | POL | pe/kg | Q | PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 U 340 340 U 340 330 U 330 330 Ul 330
Carbazole 340 | U 340 340 U 340 330 U 330 330 U | 330
Chrysene 340 | U 340 340 U 340 210 J 330 330 U | 330
Di-n-butylphthalate 340 U 340 340 U 340 51 J 330 330 Ul 330
Di-n-octylphthalate 340 | U 340 340 U 340 330 U 330 330 U | 330
Dibenz(a,h)anthracene 340 19) 340 340 18] 340 330 U 330 330 U 330
Dibenzofuran 340 U 340 340 U 340 330 U 330 330 U 330
Diethylphthalate 340 | U 340 340 U 340 330 U 330 330 U | 330
Dimethylphthalate 340 U 340 340 U 340 330 U 330 330 U | 330
Fluoranthene 340 U 340 340 U 340 320 J 330 330 U | 330
Fluorene 340 | U 340 340 U 340 330 U 330 330 U] 330
Hexachlorobenzene 340 U 340 340 U 340 330 U 330 330 U 330
Hexachlorobutadiene 340 U 340 340 U 340 330 U 330 330 U 330
Hexachlorocyclopentadiene 340 | U] 340 340 | U | 340 330 U 330 330 | U] 330
Hexachloroethane 340 U 340 340 U 340 330 U 330 330 U | 330
Indeno(1,2,3-cd)pyrene 340 | U 340 340 U 340 46 J 330 330 U | 330
Isophorone 340 | U | 340 340 | U | 340 330 U 330 330 U] 330
N-Nitroso-di-n-dipropylamine 340 | U] 340 340 | U] 340 330 U 330 330 | U] 330
N-Nitrosodiphenylamine 340 U 340 340 U 340 330 U 330 330 U | 330
Naphthalene 340 | U 340 340 U 340 330 U 330 330 U | 330
Nitrobenzene 340 | U 340 340 U 340 330 U 330 330 U | 330
Pentachlorophenol 840 | U 840 840 | U 840 840 U 840 840 U | 840
Phenanthrene 340 U 340 340 U 340 55 J 330 330 U | 330
Phenol 340 | U 340 340 U 340 330 U 330 330 U | 330
Pyrene 340 U 340 340 U 340 320 J 330 330 U | 330
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J135R2 J135R3 J135R4 J135RS
. Area2 A3 Area 2 A4 Area3 Al Area3 A2
Constituents
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/21/06 | Sample Date 8/28/06
pe/kg | Q| POL | pekg | Q| POL | pe/ke | Q | POL | pekg | Q [ POL

Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 6 uJ 6 6 uJ 6 5 ul 5 5 Ul 5
1,1,2-Trichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1-Dichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1-Dichloroethene 6 18] 6 6 U 6 5 U 5 5 U 5
1,2-Dichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,2-Dichloroethene (total) 6 U 6 6 U 6 5 U 5 5 U 5
1,2-Dichloropropane 6 U 6 6 U 6 5 U 5 5 U 5
2-Butanone 11 U 11 11 U 11 10 U 10 10 U 10
2-Hexanone 11 U 11 11 U 11 10 U 10 10 U 10
4-Methyl-2-pentanone 11 9) 11 11 U 11 10 9] 10 10 U 10
Acetone 11 U 11 11 U 11 10 U 10 10 U 10
Benzene 6 U 6 6 U 6 5 U 5 5 U 5
Bromodichloromethane 6 U 6 6 U 6 5 U 5 5 U 5
Bromoform 6 U 6 6 U 6 5 U 5 5 U 5
Bromomethane 11 U 11 11 U 11 10 U 10 10 U 10
Carbon disulfide 6 U 6 6 U 6 5 U 5 5 U 5
Carbon tetrachloride 6 U 6 6 U 6 5 U 5 5 U 5
Chlorobenzene 6 U 6 6 U 6 5 U 5 5 U 5
Chloroethane 11 U 11 11 U 11 10 U 10 10 U 10
Chloroform 6 U 6 6 U 6 5 U 5 5 U 5
Chloromethane 11 U 11 11 U 11 10 U 10 10 U 10
cis-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 5 U 5
cis-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 5 U 5
Dibromochloromethane 6 U 6 6 U 6 5 U 5 5 U 5
Ethylbenzene 6 U 6 6 U 6 5 U 5 5 U 5
Methylene chloride 9 B 6 14 B 6 12 B 5 8 B 5
Styrene 6 U 6 6 U 6 5 U 5 5 U 5
Tetrachloroethene 6 U 6 6 U 6 5 U 5 5 U 5
Toluene 6 U 6 6 U 6 5 U 5 5 U 5
trans-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 S U 5
trans-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 5 U 5
Trichloroethene 6 U 6 6 19) 6 5 U 5 5 U 5
Vinyl chloride 11 U 11 11 U 11 10 U 10 10 U 10
Xylenes (total) 6 U 6 6 18] 6 5 U 5 5 U 5
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J13512 J13513 J13514 J13515
Constituents Area 3 A3 Area 3 A4 Area 4 Al Area 4 A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06
pe/kg [ Q| POL | pg/kg [ Q| POL | perke | Q | PQL | pgkg | Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 62 13 21 13 13 U 13 6.4 J 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U | 340 330 | Ul 330 330 U 330 330 | U | 330
1,2-Dichlorobenzene 340 | U | 340 330 | U 330 330 U 330 330 | U | 330
1,3-Dichlorobenzene 340 | U | 340 330 | U] 330 330 U 330 330 | U 330
1,4-Dichlorobenzene 340 | U | 340 330 | U} 330 330 U 330 330 | U 330
2,4,5-Trichlorophenol 840 | U 840 840 | U | 840 840 U 840 840 | U] 840
2,4,6-Trichlorophenol 340 U 340 330 U 330 330 U 330 330 U 330
2,4-Dichlorophenol 340 | U | 340 330 | U | 330 330 U 330 330 | U] 330
2,4-Dimethylphenol 340 | U | 340 330 | U} 330 330 U 330 330 [ U] 330
2,4-Dinitrophenol 840 | UJ| 840 840 | UJ| 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 340 | U] 340 330 | U] 330 330 U 330 330 | U] 330
2,6-Dinitrotoluene 340 | U | 340 330 | U | 330 330 U 330 330 | U 330
2-Chloronaphthalene 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
2-Chlorophenol 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
2-Methylnaphthalene 340 | U | 340 330 | U | 330 330 U 330 330 | U] 330
2-Methylphenol (cresol, 0-) 340 | U] 340 330 | U | 330 330 U 330 330 | U | 330
2-Nitroaniline 840 | U 840 840 | U | 840 840 U 840 840 | U | 840
2-Nitrophenol 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
3,3'-Dichlorobenzidine 340 { U] 340 330 | U | 330 330 U 330 330 | U] 330
3-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 340 | U | 340 330 | U} 330 330 U 330 330 | U | 330
4-Chloro-3-methylphenol 340 | U | 340 330 | U{ 330 330 U 330 330 | U] 330
4-Chloroaniline 340 | U | 340 330 | U} 330 330 U 330 330 | U] 330
4-Chlorophenyl-phenylether 340 U 340 330 U | 330 330 U 330 330 Ul 330
4-Methylphenol (p-cresol) 340 | U | 340 330 | U 330 330 U 330 330 | U] 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Nitrophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
Acenaphthene 340 | U] 340 330 | U] 330 330 U 330 330 | U] 330
Acenaphthylene 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
Anthracene 340 | U] 340 330 | U | 330 330 U 330 330 | U] 330
Benzo(a)anthracene 340 | U | 340 330 | U] 330 330 U 330 130 J 330
Benzo(a)pyrene 340 [ U | 340 330 | U 330 330 8] 330 83 J 330
Benzo(b)fluoranthene 340 U 340 330 U 330 330 U 330 110 J 330
Benzo(g,h,i)perylene 340 | U 340 330 U 330 330 U 330 37 J 330
Benzo(k)fluoranthene 340 U 340 330 U 330 330 U 330 92 J 330
bis(2-Chloro-1-methylethyDether 340 U 340 330 U 330 330 U 330 330 U 330
bis(2-Chloroethoxy)methane 340 19) 340 330 U 330 330 U 330 330 U 330
bis(2-Chloroethyl)ether 340 | U | 340 330 | U 330 330 U 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 340 | U] 340 240 J 330 17 J 330 330 | U | 330
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J13512 J13513 J13514 J13515
Constituents Area 3 A3 Area 3 A4 Area 4 Al Aread A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06
neke | Q| POQL | wgkg | Q| PQL | mg/kg | Q | POL | pg/kg | Q | PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 | U [ 340 38 J 330 330 9] 330 330 | U} 330
Carbazole 340 | U | 340 330 | U] 330 330 U 330 330 | U} 330
Chrysene 340 | U | 340 330 { U] 330 330 U 330 170 J 330
Di-n-butylphthalate 25 J 340 63 J 330 330 U 330 330 | U} 330
Di-n-octylphthalate 340 | U | 340 330 | U] 330 330 U 330 330 | U} 330
Dibenz(a,h)anthracene 340 | U | 340 330 | U | 330 330 U 330 330 | U} 330
Dibenzofuran 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
Diethylphthalate 340 | U | 340 330 | U | 330 330 U 330 330 [ U} 330
Dimethylphthalate 340 | U | 340 330 | U] 330 330 U 330 330 | U] 330
Fluoranthene 340 | U | 340 330 | U | 330 330 U 330 330 | 330
Fluorene 340 | U | 340 330 | U] 330 330 U 330 330 | U} 330
Hexachlorobenzene 340 | U 340 330 U 330 330 U 330 330 Ul 330
Hexachlorobutadiene 340 | U | 340 330 | U | 330 330 U 330 330 { U} 330
Hexachlorocyclopentadiene 340 | U | 340 330 U] 330 330 U 330 330 | U} 330
Hexachloroethane 340 | U | 340 330 | U | 330 330 U 330 330 | U} 330
Indeno(1,2,3-cd)pyrene 340 | U | 340 330 | U | 330 330 U 330 35 J 330
Isophorone 340 | U | 340 330 | U | 330 330 U 330 330 | U | 330
N-Nitroso-di-n-dipropylamine 340 | U | 340 330 U | 330 330 U 330 330 | U] 330
N-Nitrosodiphenylamine 340 | U 340 330 U 330 330 U 330 330 U] 330
Naphthalene 340 | U | 340 330 | U | 330 330 U 330 330 { U| 330
Nitrobenzene 340 | U | 340 330 | U | 330 330 U 330 330 | U | 330
Pentachlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U] 840
Phenanthrene 340 | U | 340 330 | U | 330 330 U 330 97 J 330
Phenol 340 | U [ 340 330 | U | 330 330 U 330 330 | U | 330
Pyrene 340 | U | 340 330 | U| 330 330 U 330 350 330
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J135R6 J135R7 J135R8 J135R9
Area 3 A3 Area 3 A4 Aread4 Al Aread4 A2

Constituents Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06

pgkg | Q| POQL | pg/kg | Q[ POL | pg/kg | Q | POL [ pe/ke [ Q | POL

Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 UJ 5 5 Ul 5 5 UJ 5 5 UJ 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 U 5
2-Butanone 10 U 10 10 U 10 10 U 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 8] 10 10 U 10 10 U 10 10 U 10
Acetone 10 U 10 11 J 10 13 J 10 10 U 10
Benzene 5 U 5 5 U 5 5 U 5 1 J 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 U 10
Carbon disulfide 5 U 5 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5
Chloroethane 10 U 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5 U 5 5 U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 8] 5 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Ethylbenzene 5 U 5 5 U 5 5 U 5 5 U 5
Methylene chloride 9 B 5 10 B 5 13 B 5 12 B 5
Styrene 5 U 5 5 U 5 5 U 5 5 U 5
Tetrachloroethene 5 U 5 5 18] 5 5 U 5 5 U 5
Toluene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 U 5 5 U 5 5 U 5 1 J 5
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J13516 J13517 J13518 J13519
Constituents Area 4 A3 Area 4 A4 OB/BCL Al OB/BCL A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/22/06 | Sample Date 8/22/06
pe/kg | Q| POL | poke | Q| POL | peke | Q | POL | kg [ Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 16 13 13 U 13 4.9 J 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 U 330 330 U 330 330 U 330 340 U] 340
1,2-Dichlorobenzene 330 | U] 330 330 | U | 330 330 U 330 340 | U} 340
1,3-Dichlorobenzene 330 | U | 330 330 | U] 330 330 U 330 340 | U} 340
1,4-Dichlorobenzene 330 { U] 330 330 | U | 330 330 U 330 340 | U | 340
2,4,5-Trichlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
2,4,6-Trichlorophenol 330 { U] 330 330 | U] 330 330 U 330 340 | U} 340
2,4-Dichlorophenol 330 U 330 330 U 330 330 U 330 340 U] 340
2,4-Dimethylphenol 330 | U] 330 330 | U | 330 330 U 330 340 | U} 340
2,4-Dinitrophenol 840 | UJ| 840 840 | UJ| 840 840 U 840 840 | U | 840
2,4-Dinitrotoluene 330 | U] 330 330 | U | 330 330 U 330 340 | Ul 340
2,6-Dinitrotoluene 330 | U | 330 330 | U | 330 330 U 330 340 | U} 340
2-Chloronaphthalene 330 | U | 330 330 | U | 330 330 U 330 340 | U 340
2-Chlorophenol 330 | U] 330 330 | U] 330 330 U 330 340 | Ui 340
2-Methylnaphthalene 330 1 U} 330 330 | U | 330 330 U 330 340 | Ul 340
2-Methylphenol (cresol, 0-) 330 U 330 330 U 330 330 U 330 340 U 340
2-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
2-Nitrophenol 330 { U | 330 330 | U | 330 330 U 330 340 | U 340
3,3'-Dichlorobenzidine 330 | U | 330 330 | U] 330 330 U 330 340 | U] 340
3-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U | 330 330 U | 330 330 U 330 340 | U] 340
4-Chloro-3-methylphenol 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
4-Chloroaniline 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
4-Chlorophenyl-phenylether 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
4-Methylphenol (p-cresol) 330 | U} 330 330 | U | 330 330 U 330 340 | U] 340
4-Nitroaniline 840 | U | 840 840 | U [ 840 840 U 840 840 | U | 840
4-Nitrophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
Acenaphthene 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
Acenaphthylene 330 U 330 330 U 330 330 U 330 340 U | 340
Anthracene 330 | U | 330 330 | U] 330 330 U 330 340 | U] 340
Benzo(a)anthracene 330 U 330 330 U 330 330 U 330 340 U 340
Benzo(a)pyrene 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
Benzo(b)fluoranthene 330 U 330 330 U 330 330 U 330 340 U 340
Benzo(g,h,i)perylene 330 U 330 330 U 330 330 U 330 340 U | 340
Benzo(k)fluoranthene 330 U 330 330 U 330 330 U 330 340 U 340
bis(2-Chloro-1-methylethyl)ether 330 | U | 330 330 | U] 330 330 U 330 340 | U | 340
bis(2-Chloroethoxy)methane 330 | U| 330 330 | U | 330 330 U 330 340 | U] 340
bis(2-Chloroethyl)ether 330 { U] 330 330 | U] 330 330 U 330 340 | U] 340
bis(2-Ethylhexyl)phthalate 330 | U] 330 330 | U] 330 330 U 330 330 | U] 340
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J13516 J13517 J13518 J13519
Constituents Area 4 A3 Area 4 A4 OB/BCL Al OB/BCL A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/22/06 | Sample Date 8/22/06
ng/kg | Q| POQL | pgkg | Q | PQL | peke | Q | PQL | pekg | Q | POL
Semivolatile Organic Compounds (continued)
Butylbenzylphthalate 330 | U| 330 330 U 330 330 U 330 340 U | 340
Carbazole 330 U [ 330 330 U 330 330 U 330 340 U | 340
Chrysene 330 U | 330 330 U 330 330 U 330 340 | U | 340
Di-n-butylphthalate 330 U | 330 26 J 330 330 U 330 330 | U| 340
Di-n-octylphthalate 330 U | 330 330 U 330 330 U 330 340 U | 340
Dibenz(a,h)anthracene 330 U 330 330 U 330 330 U 330 340 U 340
Dibenzofuran 330 U | 330 330 U 330 330 U 330 340 U | 340
Diethylphthalate 330 U | 330 330 U 330 330 U 330 340 | U | 340
Dimethylphthalate 330 U | 330 330 U 330 330 U 330 340 U | 340
Fluoranthene 330 U | 330 330 U 330 330 | UJ| 330 340 | UJ| 340
Fluorene 330 | U| 330 330 U 330 330 U 330 340 | U | 340
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 340 U 340
Hexachlorobutadiene 330 U 330 330 U 330 330 18] 330 340 U 340
Hexachlorocyclopentadiene 330 U 330 330 U 330 330 U 330 340 | U | 340
Hexachloroethane 330 U 330 330 U 330 330 U 330 340 | U | 340
Indeno(1,2,3-cd)pyrene 330 U 330 330 U 330 330 U 330 340 U 340
Isophorone 330 U | 330 330 U 330 330 U 330 340 U | 340
N-Nitroso-di-n-dipropylamine 330 U | 330 330 U 330 330 U 330 340 U | 340
N-Nitrosodiphenylamine 330 U | 330 330 U 330 330 U 330 340 | U | 340
Naphthalene 330 U | 330 330 U 330 330 U 330 340 | U | 340
Nitrobenzene 330 U | 330 330 U 330 330 U 330 340 U | 340
Pentachlorophenol 840 | U [ 840 840 | U 840 840 U 840 840 | U | 840
Phenanthrene 330 U 330 330 U 330 330 { UJ| 330 340 | UJ} 340
Phenol 330 U 330 330 U 330 330 U 330 340 | U | 340
Pyrene 330 U 330 330 U 330 330 | UJ| 330 340 | UJ| 340
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J135T0 J135T1 J135T2 J135T3
Constituents Aread4 A3 Area 4 A4 OB/BCL Al OB/BCL A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06
pe/ke | Q| POL | pgkg [ Q| POL [ pgkg | Q | POL | pekg | Q] PQL
Volatile Organic Compounds
1,1,1-Trichloroethane 6 U 6 6 U 6 5 U 5 6 U 6
1,1,2,2-Tetrachloroethane 6 Ul 6 6 Ul 6 5 uUJ 5 6 uJ 6
1,1,2-Trichloroethane 6 19] 6 6 U 6 5 18] 5 6 U 6
1,1-Dichloroethane 6 U 6 6 U 6 5 19] 5 6 U 6
1,1-Dichloroethene 6 U 6 6 U 6 5 U 5 6 U 6
1,2-Dichloroethane 6 U [ 6 U 6 5 U 5 6 U 6
1,2-Dichloroethene (total) 6 U 6 6 U 6 5 U 5 6 U 6
1,2-Dichloropropane 6 U 6 6 U 6 5 U 5 6 U 6
2-Butanone 11 U 11 11 U 11 10 U 10 11 U 11
2-Hexanone 11 U 11 11 U 11 10 U 10 11 U 11
4-Methyl-2-pentanone 11 U 11 11 U 11 10 U 10 11 U 11
Acetone 9 J 11 9 J 11 10 U 10 11 U 11
Benzene 6 U 6 6 U 6 5 U 5 6 19} 6
Bromodichloromethane 6 U 6 6 U 6 5 U 5 6 U 6
Bromoform 6 U 6 6 U 6 5 U 5 6 U 6
Bromomethane 11 U 11 11 U 11 10 U 10 11 U 11
Carbon disulfide 6 U 6 6 U 6 5 U 5 6 U 6
Carbon tetrachloride 6 U 6 6 U 6 5 U 5 6 U 6
Chlorobenzene 6 U 6 6 U 6 5 U 5 6 U 6
Chloroethane 11 U 11 11 U 11 10 U 10 11 U 11
Chloroform 6 U 6 6 U 6 5 U 5 6 U 6
Chloromethane 11 U 11 11 U 11 10 U 10 11 U 11
cis-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 6 U 6
cis-1,3-Dichloropropene 6 8] 6 6 U 6 5 U 5 6 U 6
Dibromochloromethane 6 U 6 6 U 6 5 U 5 6 U 6
Ethylbenzene 6 8] 6 6 U 6 5 U 5 6 U 6
Methylene chloride 14 B 6 11 B 6 9 B 5 8 B 6
Styrene 6 U 6 6 8] 6 5 U S 6 U 6
Tetrachloroethene 6 18] 6 6 U 6 5 U 5 6 U 6
Toluene 6 U 6 6 U 6 5 U 5 6 U 6
trans-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 6 U 6
trans-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 6 19 6
Trichloroethene 6 U 6 6 18] 6 5 U 5 6 U 6
Vinyl chloride 11 U 11 11 U 11 10 U 10 11 U 11
Xylenes (total) 6 U 6 6 U 6 5 U 5 6 U 6
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J13520 J135N5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 SPA Al SPA A2
Sample Date 8/22/06 | Sample Date 8/22/06 | Sample Date 9/11/06 | Sample Date 9/11/06
pgkg | Q| POL | pg/kg [ Q | POL | pokg | Q | POL | pg/kg | Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 53 J 13 13 U 13 13 U 13 13 U 13
Aroclor-1260 13 U 13 13 8] 13 3.7 J 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | U] 330 330 | U] 330 330 | UT| 330 330 | UJ] 330
1,2-Dichlorobenzene 330 U 330 330 U 330 330 U 330 330 U 330
1,3-Dichlorobenzene 330 | U | 330 330 [ U] 330 330 U 330 330 | U] 330
1,4-Dichlorobenzene 330 | U | 330 330 | U | 330 330 U 330 330 | U] 330
2,4,5-Trichlorophenol 840 | U | 840 830 | Ul 830 840 U 840 840 | U | 840
2,4,6-Trichlorophenol 330 | U [ 330 330 { U] 330 330 U 330 330 { U} 330
2,4-Dichlorophenol 330 | U | 330 330 [ U 330 ] 330 jUJ} 330 330 | U] 330
2,4-Dimethylphenol 330 | U | 330 330 | U 330 330 J UJ} 330 330 | UJ] 330
2,4-Dinitrophenol 840 | U | 840 830 | U | 830 840 | UR| 840 840 |UR| 840
2,4-Dinitrotoluene 330 | U | 330 330 [ U] 330 330 U 330 330 1 U} 330
2,6-Dinitrotoluene 330 | U | 330 330 | U] 330 330 U 330 330 | U} 330
2-Chloronaphthalene 330 | U 330 330 U 330 330 U 330 330 U | 330
2-Chlorophenol 330 | U | 330 330 | U] 330 330 U 330 330 J U} 330
2-Methylnaphthalene 330 | U] 330 330 { U] 330 330 | UJ | 330 330 JUJ| 330
2-Methylphenol (cresol, 0-) 330 { U} 330 330 | U] 330 330 | UJ| 330 330 jUJ| 330
2-Nitroaniline 840 | U | 840 830 | U | 830 840 U 840 840 | U | 840
2-Nitrophenol 330 { U | 330 330 | U | 330 330 | UJ| 330 330 U 330
3,3"-Dichlorobenzidine 330 | U} 330 330 § U] 330 330 U 330 330 | Ul 330
3-Nitroaniline 840 | U | 840 830 | U] 830 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 830 | U | 830 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U | 330 330 { U] 330 330 U 330 330 | U] 330
4-Chloro-3-methylphenol 330 | U 330 330 U 330 330 | UJ| 330 330 | UJ| 330
4-Chloroaniline 330 | U | 330 330 § U | 330 330 U 330 330 | U] 330
4-Chlorophenyl-phenylether 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
4-Methylphenol (p-cresol) 330 | U] 330 330 | U] 330 330 | UJ] 330 330 JUJ|] 330
4-Nitroaniline 840 | U | 840 830 | U | 830 840 U 840 840 | U | 840
4-Nitrophenol 840 | U [ 840 830 | U | 830 840 U 840 840 | U | 840
Acenaphthene 330 | U | 330 330 1 U | 330 330 U 330 330 ] U 330
Acenaphthylene 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
Anthracene 330 | U | 330 330 | U] 330 330 U 330 330 | U] 330
Benzo(a)anthracene 330 U 330 38 J 330 46 J 330 33 J 330
Benzo(a)pyrene 330 | U | 330 24 J 330 19 J 330 30 J 330
Benzo(b)fluoranthene 330 | U | 330 33 J 330 43 J 330 32 J 330
Benzo(g,h,i)perylene 330 | U] 330 330 § U | 330 19 J 330 22 330
Benzo(k)fluoranthene 330 18] 330 29 J 330 41 J 330 31 J 330
bis(2-Chloro-1-methylethyl)ether 330 | U] 330 330 | U] 330 330 U 330 330 { U} 330
bis(2-Chloroethoxy)methane 330 | U | 330 330 | U] 330 330 U 330 330 | U] 330
bis(2-Chloroethyl)ether 330 [ U | 330 330 | U] 330 330 | U 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 330 [ U | 330 330 | U | 330 71 JB | 330 36 JB] 330

A-28




118-C-1 Verification Sampling Results,

CVP-2006-00011
Rev. 0

J13520 J135N5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 SPA Al SPA A2
Sample Date 8/22/06 | Sample Date 8/22/06 | Sample Date 9/11/06 | Sample Date 9/11/06
pgrke | Q| POL | pe/kg | Q | PQL | pe/ke | Q | PQL | ng/kg | Q | PQL
Semivolatile Organic Compounds (continued)
Butylbenzylphthalate 330 | U 330 330 | U | 330 330 U 330 330 | U 330
Carbazole 330 | U} 330 330 | U | 330 330 U 330 330 | U} 330
Chrysene 330 | U | 330 52 J 330 76 J 330 40 J 330
Di-n-butylphthalate 330 | U} 330 330 { U | 330 23 JB | 330 27 JB| 330
Di-n-octylphthalate 330 | U} 330 330 | U | 330 330 U 330 330 | U} 330
Dibenz(a,h)anthracene 330 U 330 330 U 330 330 U 330 330 U 330
Dibenzofuran 330 | U} 330 330 | U | 330 330 U 330 330 | U] 330
Diethylphthalate 330 | U} 330 330 | U | 330 330 U 330 330 | U] 330
Dimethylphthalate 330 U | 330 330 U 330 330 U 330 330 U] 330
Fluoranthene 330 | UJ] 330 110 J 330 110 J 330 56 J 330
Fluorene 330 | U | 330 330 | U | 330 330 U 330 330 | U} 330
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 330 U] 330
Hexachlorobutadiene 330 U 330 330 U 330 330 U 330 330 U | 330
Hexachlorocyclopentadiene 330 | U | 330 330 | U} 330 330 U 330 330 | U} 330
Hexachloroethane 330 | U | 330 330 U 330 330 U 330 330 | U} 330
Indeno(1,2,3-cd)pyrene 330 U 330 330 U 330 17 J 330 330 Ul 330
Isophorone 330 U | 330 330 U 330 330 | UJ | 330 330 | UJ| 330
N-Nitroso-di-n-dipropylamine 330 | U | 330 330 | U] 330 330 U 330 330 | U} 330
N-Nitrosodiphenylamine 330 | U | 330 330 | U | 330 330 U 330 330 | U} 330
Naphthalene 330 | U | 330 330 | U] 330 330 U 330 330 | U} 330
Nitrobenzene 330 | U | 330 330 | U] 330 330 | UJ| 330 330 [ UJ} 330
Pentachlorophenol 840 | U | 840 830 { U | 830 840 U 840 840 | U | 840
Phenanthrene 330 JUJ| 330 37 J 330 27 J 330 330 U 330
Phenol 330 | U] 330 330 U | 330 330 U 330 330 | U} 330
Pyrene 330 | UJ| 330 57 J 330 78 J 330 57 J 330
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J135T4 J135T5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 SPA Al SPA A2
Sample Date 8/28/06 | Sample Date §/28/06 | Sample Date 9/11/06 | Sample Date 9/11/06
ng/ks | Q| PQL | perkg | Q| POL | pe/ke | Q | POL | pe/ke | Q | PQL

Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,1,2,2-Tetrachloroethane 6 UJ 6 5 UJ 5 6 UJ 6 5 UJ 5
1,1,2-Trichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,1-Dichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,1-Dichloroethene 6 U 6 5 18] 5 6 U 6 5 U 5
1,2-Dichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,2-Dichloroethene (total) 6 U 6 5 U 5 6 U 6 5 U 5
1,2-Dichloropropane 6 U 6 5 U 5 6 U 6 5 U 5
2-Butanone 11 U 11 10 U 10 11 U 11 10 U 10
2-Hexanone 11 U 11 10 U 10 11 U 11 10 U 10
4-Methyl-2-pentanone 11 U 11 10 U 10 11 U 11 10 U 10
Acetone 12 J 11 11 J 10 25 J 11 10 U 10
Benzene 6 U 6 5 U 5 6 U 6 5 U 5
Bromodichloromethane 6 U 6 5 U 5 6 U 6 5 U 5
Bromoform 6 U 6 5 U 5 6 18] 6 5 U 5
Bromomethane 11 U 11 10 U 10 11 U 11 10 U 10
Carbon disulfide 6 U 6 5 U 5 6 U 6 5 U 5
Carbon tetrachloride 6 U 6 5 U 5 6 U 6 5 U 5
Chlorobenzene 6 U 6 5 U 5 6 U 6 5 U 5
Chloroethane 11 U 11 10 U 10 11 U 11 10 U 10
Chloroform 6 U 6 5 U 5 6 U 6 5 U 5
Chloromethane 11 U 11 10 U 10 11 U 11 10 U 10
cis-1,2-Dichloroethylene 6 U 6 5 U 5 6 U 6 5 U 5
cis-1,3-Dichloropropene 6 U 6 5 U 5 6 U 6 5 U 5
Dibromochloromethane 6 U 6 5 U 5 6 U 6 5 U 5
Ethylbenzene 6 U 6 5 U 5 6 U 6 5 U 5
Methylene chloride 12 B 6 13 B 5 . 11 B 6 8 B 5
Styrene 6 U 6 5 U 5 6 U 6 5 U 5
Tetrachloroethene 6 U 6 5 U 5 6 U 6 5 U 5
Toluene 6 U 6 5 U 5 1 J 6 5 U 5
trans-1,2-Dichloroethylene 6 U 6 5 U 5 6 U 6 5 U 5
trans-1,3-Dichloropropene 6 U 6 5 U 5 6 U 6 5 U 5
Trichloroethene 6 U 6 5 U 5 6 U 6 5 U 5
Vinyl chloride 11 U 11 10 U 10 11 U 11 10 U 10
Xylenes (total) 6 U 6 5 U 5 6 U 6 5 U 5
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J135P1 J135P0 J13524 J13525
Constituents SPA A3 SPA A4 SPA B5 SPA B6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
pe/kg | Q| POL | pg/kg | Q | POL | pg/kg | Q | POL | ng/kg | Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 9] 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 8] 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 19) 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 13 U 13 13 U 13 13 J 13
Aroclor-1260 13 U 13 31 13 61 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | UJ| 330 670 {UDJ| 670 330 | UJ| 330 330 | UJ| 330
1,2-Dichlorobenzene 330 | UJ| 330 670 |UDJ| 670 330 U 330 330 | U] 330
1,3-Dichlorobenzene 330 | UJ| 330 670 |UDJ} 670 330 U 330 330 [ U | 330
1,4-Dichlorobenzene 330 jU¥| 330 670 [(UDJ| 670 330 U 330 330 U 330
2,4,5-Trichlorophenol 840 | U | 840 1700 |UD| 1700 840 | U 840 840 | U | 840
2,4,6-Trichlorophenol 330 | U] 330 670 [UD{| 670 330 U 330 330 | U | 330
2,4-Dichlorophenol 330 | U | 330 670 |UD| 670 330 | UJ| 330 330 | UJ| 330
2,4-Dimethylphenol 330 | UJ| 330 670 |UDJ| 670 330 | UT] 330 330 | UJ| 330
2.,4-Dinitrophenol 840 | UJ| 840 1700 |UDJ} 1700 840 | UR| 840 840 [UR| 840
2,4-Dinitrotoluene 330 | U | 330 670 |UD| 670 330 U 330 330 | U} 330
2,6-Dinitrotoluene 330 | U | 330 670 |UD| 670 330 U 330 330 [ U] 330
2-Chloronaphthalene 330 | U | 330 670 |UD| 670 330 U 330 330 | U} 330
2-Chlorophenol 330 [UJ] 330 670 |UDJ| 670 330 9] 330 330 | U | 330
2-Methylnaphthalene 330 [ UJ| 330 670 |UDJ| 670 330 | UJ| 330 330 | UJ| 330
2-Methylphenol (cresol, o-) 330 |UJ| 330 670 |UDJ} 670 330 | UJ| 330 330 {UJ| 330
2-Nitroaniline 840 | U | 840 1700 {UD]| 1700 840 U 340 840 | U | 840
2-Nitrophenol 330 | UJ| 330 670 [UDJ| 670 330 | UJ| 330 330 JUJ| 330
3,3"-Dichlorobenzidine 330 | U| 330 670 |UD| 670 330 U 330 330 | U] 330
3-Nitroaniline 840 | U | 840 1700 {UD] 1700 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 1700 |UD| 1700 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U | 330 670 |UD| 670 330 U 330 330 | Ul 330
4-Chloro-3-methylphenol 330 | UJ| 330 670 |UDJ| 670 330 | UT| 330 330 {UJ| 330
4-Chloroaniline 330 | U] 330 670 {UD| 670 330 U 330 330 | U | 330
4-Chlorophenyl-phenylether 330 | U 330 670 |UD| 670 330 U 330 330 | U] 330
4-Methylphenol (p-cresol) 330 {UJ| 330 670 |UDJ| 670 330 | UJ| 330 330 {UJ{ 330
4-Nitroaniline 840 | U | 840 1700 {UD| 1700 840 U 840 840 | U | 840
4-Nitrophenol 840 | U | 840 1700 {UD| 1700 840 U 840 840 | U | 840
Acenaphthene 330 | U| 330 670 JUD| 670 330 U 330 330 [ U | 330
Acenaphthylene 330 | U} 330 670 |UD| 670 330 U 330 330 | U] 330
Anthracene 330 | UJ}] 330 170 | JD| 670 330 U 330 330 | U] 330
Benzo(a)anthracene 37 J 330 660 |JD| 670 25 J 330 27 J 330
Benzo(a)pyrene 330 | UJ| 330 320 |JD| 670 330 U 330 20 J 330
Benzo(b)fluoranthene 25 J 330 390 |JD| 670 27 J 330 27 J 330
Benzo(g,h,i)perylene 330 | U] 330 140 |JD| 670 330 U | 330 330 | U | 330
Benzo(k)fluoranthene 27 J 330 360 |JD| 670 24 J 330 23 J 330
bis(2-Chloro-1-methylethyl)ether 330 | U | 330 670 |UD| 670 330 U 330 330 | U] 330
bis(2-Chloroethoxy)methane 330 U 330 670 |{UD}| 670 330 18] 330 330 U 330
bis(2-Chloroethyl)ether 330 | U} 330 670 |UD| 670 330 U 330 330 | U 330
bis(2-Ethylhexyl)phthalate 42 JB| 330 50 |IBD] 670 35 JB ] 330 59 |JB| 330
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J135P1 J135P0 J13524 J13525
Constituents SPA A3 SPA A4 SPA B5 SPA B6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
nekg | Q | PQL [ pgkg | Q | POL | pe/kg | Q | PQL | me/kg | Q | POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 17 J 330 670 |UD| 670 330 U 330 330 | U] 330
Carbazole 330 {UJ] 330 47 JD| 670 330 U 330 330 | U] 330
Chrysene 51 J 330 790 |JD| 670 43 J 330 39 J 330
Di-n-butylphthalate 27 JB| 330 670 |UD| 670 27 JB | 330 39 JB| 330
Di-n-octylphthalate 330 { U] 330 670 |UD| 670 330 U 330 330 | U | 330
Dibenz(a,h)anthracene 330 U | 330 75 JD| 670 330 U 330 330 | U} 330
Dibenzofuran 330 | UJ| 330 670 |UDJ| 670 330 U 330 330 | U] 330
Diethylphthalate 330 | U] 330 670 |UD| 670 330 U 330 330 | U] 330
Dimethylphthalate 330 | U | 330 670 |UD| 670 330 U 330 330 | U] 330
Fluoranthene 73 JR| 330 1400 |[DR| 670 48 J 330 59 J 330
Fluorene 330 | UJ| 330 670 |UDJ| 670 330 U 330 330 | U| 330
Hexachlorobenzene 330 | U | 330 670 |UD| 670 330 U 330 330 | U | 330
Hexachlorobutadiene 330 U 330 670 {UD| 670 330 U 330 330 U 330
Hexachlorocyclopentadiene 330 | U} 330 670 |UD| 670 330 8] 330 330 | U] 330
Hexachloroethane 330 | UJ| 330 670 |UDJ| 670 330 U 330 330 | U| 330
Indeno(1,2,3-cd)pyrene 330 | UJ} 330 150 |IJD| 670 330 U 330 330 | U] 330
Isophorone 330 | UJ| 330 670 |UDJ| 670 330 | UJ] 330 330 | UJ] 330
N-Nitroso-di-n-dipropylamine 330 | UJ] 330 670 |[UDJ| 670 330 U 330 330 | U] 330
N-Nitrosodiphenylamine 330 | U} 330 670 |UD| 670 330 U 330 330 | U] 330
Naphthalene 330 | U} 330 670 |UD| 670 330 U 330 330 U | 330
Nitrobenzene 330 | UJ| 330 670 |UDJ| 670 330 | UJ| 330 330 | UJ| 330
Pentachlorophenol 840 U 840 1700 | UD{ 1700 840 U 840 840 Ul 840
Phenanthrene 26 J 330 710 D 670 330 U 330 19 J 330
Phenol 330 | UJ] 330 670 |UDJ| 670 24 J 330 330 | U| 330
Pyrene 60 J 330 1700 | D | 670 38 J 330 51 J 330
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J135P1 J135P0 J13524 J13525
Constituents SPA A3 SPA A4 SPA BS SPA B6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
pg/kg | Q| POL | pokg [ Q| POL | pwke | Q | POL | ke | Q | PQL

Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 U 5 5 U 5 5 UJ 5 5 UJ 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 U 5
2-Butanone 4 J 10 10 U 10 10 U 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 U 10 10 U 10 10 U 10 10 U 10
Acetone 14 10 9 J 10 10 U 10 10 U 10
Benzene 5 U 5 5 U 5 5 U 5 5 U 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 U 10
Carbon disulfide 5 U 5 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5
Chloroethane 10 U 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 35 U 5 5 U 5 5 U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Ethylbenzene 5 U 5 5 U 5 5 U 5 5 U 5
Methylene chloride 23 B 5 17 B 5 11 B 5 14 B 5
Styrene 5 U 5 5 U 5 5 U 5 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Toluene 2 J 5 5 U 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 3 5 U 5 5 U 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 U 5 5 U 5 5 U 5 5 U 5
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118-C-1 Verification Sampling Results.
J135N8 J135N9 J135P2 J135P3
Constituents SPA B7 SPA B8 SPA C9 SPA C10
Sample Date 9/11/06 | Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pekg | Q| POL | pekg | Q| PQL | pgkg [ Q | POL [ pgkg [ O [ PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 9.5 J 13 19 13 17 13 6.5 J 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 {UJ| 330 330 [UJ] 330 330 | UJ| 330 330 | UJ| 330
1,2-Dichlorobenzene 330 U 330 330 U 330 330 uJ 330 330 | UJ| 330
1,3-Dichlorobenzene 330 U 330 330 U 330 330 Ul 330 330 [UJ} 330
1,4-Dichlorobenzene 330 | U] 330 330 | U | 330 330 | UJ| 330 330 | UJ| 330
2,4,5-Trichlorophenol 840 U 840 840 U 840 840 U 840 840 U 840
2,4,6-Trichlorophenol 330 U 330 330 U 330 330 9] 330 330 U 330
2,4-Dichlorophenol 330 {UJ] 330 330 | UJ| 330 330 U 330 330 | U] 330
2,4-Dimethylphenol 330 {UJ] 330 330 [ UJ]| 330 330 | UJ| 330 330 | UJ] 330
2,4-Dinitrophenol 840 |UR| 840 840 |UR| 840 840 | UJ| 840 840 [ UJ| 840
2,4-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 U 330
2,6-Dinitrotoluene 330 { U] 330 330 [ U] 330 330 U 330 330 { U] 330
2-Chloronaphthalene 330 | U] 330 330 | U | 330 330 U 330 330 | U | 330
2-Chlorophenol 330 { U] 330 330 | U] 330 330 | UJ| 330 330 [ UJ| 330
2-Methylnaphthalene 330 {UJ] 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
2-Methylphenol (cresol, o-) 330 {UJ| 330 330 | UJ| 330 330 [ UJ| 330 330 {UJ| 330
2-Nitroaniline 840 | U [ 840 840 | U | 840 840 U 840 840 | U | 840
2-Nitrophenol 330 fUJ| 330 330 | UJ| 330 330 | UJ| 330 330 [ UJ[ 330
3,3"-Dichlorobenzidine 330 U 330 330 U 330 330 9] 330 330 U 330
3-Nitroaniline 840 | U [ 840 840 | U | 840 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U [ 840 840 | U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U | 330 330 | U] 330 330 U 330 330 | U} 330
4-Chloro-3-methylphenol 330 {UJ| 330 330 | UJ] 330 330 | UJ| 330 330 [ UJ| 330
4-Chloroaniline 330 { U | 330 330 | U | 330 330 U 330 330 { U} 330
4-Chlorophenyl-phenylether 330 U | 330 330 | U] 330 330 U 330 330 | U] 330
4-Methylphenol (p-cresol) 330 {UJ| 330 330 | UJf 330 330 | UJ| 330 330 | UJ| 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Nitrophenol 840 | U [ 840 840 | U | 840 840 U 840 840 | U | 840
Acenaphthene 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
Acenaphthylene 330 U 330 330 U | 330 330 U 330 330 U] 330
Anthracene 330 | U | 330 330 | U | 330 330 | UJ| 330 330 [ UJ| 330
Benzo(a)anthracene 330 U 330 61 J 330 330 18] 330 330 | UJ| 330
Benzo(a)pyrene 330 | U | 330 38 J 330 330 | UJ| 330 330 jUJ| 330
Benzo(b)fluoranthene 330 U 330 45 J 330 330 | UJ| 330 330 U] 330
Benzo(g,h,i)perylene 330 | U | 330 22 J 330 330 U 330 330 | U | 330
Benzo(k)fluoranthene 330 | U 330 43 J 330 330 | UJ| 330 330 {UJ| 330
bis(2-Chloro-1-methylethyl)ether 330 | U | 330 330 | U [ 330 330 U 330 330 [ U} 330
bis(2-Chloroethoxy)methane 330 U 330 330 U 330 330 U 330 330 U | 330
bis(2-Chloroethyl)ether 330 | U} 330 330 | U 330 330 U 330 330 | U} 330
bis(2-Ethylhexyl)phthalate 36 JB| 330 35 JB| 330 30 JB | 330 48 JB| 330
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J135N8 J135N9 J135P2 J135P3
Constituents SPA B7 SPA B8 SPA C9 SPA C10
Sample Date 9/11/06 | Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pgkg [ Q| PQL | pekg | Q| PQL | pg/kg | Q | POL | pg/kg | Q | PQL
Semivolatile Organic Compounds (continued)
Butylbenzylphthalate 330 | U 330 330 U | 330 330 U 330 330 U] 330
Carbazole 330 | U] 330 330 U | 330 330 | UJ| 330 330 | UJ| 330
Chrysene 330 | U] 330 31 J 330 330 | UJ| 330 330 | UJ| 330
Di-n-butylphthalate 32 JB| 330 330 U | 330 19 JB | 330 17 JB| 330
Di-n-octylphthalate 330 | U] 330 330 | U | 330 330 U 330 330 U | 330
Dibenz(a,h)anthracene 330 | U] 330 330 U | 330 330 U 330 330 Ul 330
Dibenzofuran 330 U 330 330 U 330 330 | UJ] 330 330 | UJ| 330
Diethylphthalate 330 | U] 330 330 U | 330 330 U 330 330 Ul 330
Dimethylphthalate 330 | U | 330 330 U | 330 330 U 330 330 U | 330
Fluoranthene 24 J 330 190 J 330 330 U 330 330 U | 330
Fluorene 330 | U | 330 330 | U] 330 330 | UJ} 330 330 | UJ| 330
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 330 U 330
Hexachlorobutadiene 330 U 330 330 U 330 330 U 330 330 U 330
Hexachlorocyclopentadiene 330 | U 330 330 U | 330 330 U 330 330 Ul 330
Hexachloroethane 330 | U 330 330 U | 330 330 | UJ}| 330 330 | UJ| 330
Indeno(1,2,3-cd)pyrene 330 U 330 19 J 330 330 | UJ| 330 330 | UJ| 330
Isophorone 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
N-Nitroso-di-n-dipropylamine 330 | U | 330 330 | U | 330 330 | UJ} 330 330 jUJ| 330
N-Nitrosodiphenylamine 330 | U | 330 330 | U] 330 330 8] 330 330 { U] 330
Naphthalene 330 | U | 330 330 U | 330 330 U 330 330 U | 330
Nitrobenzene 330 | UJ| 330 330 {UJ| 330 330 | UJ}| 330 330 | UJ] 330
Pentachlorophenol 840 | U 840 840 | U | 840 840 U 840 840 U] 840
Phenanthrene 330 U 330 71 J 330 330 uJ 330 330 J UJ| 330
Phenol 330 | U 330 330 U | 330 330 U 330 330 U | 330
Pyrene 21 J 330 130 J 330 330 U 330 330 U | 330
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J135N8 J135N9 J135P2 J135P3
Constituents SPA B7 SPA BS SPA C9 SPA C10
Sample Date 9/11/06 | Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
ng/keg | Q| PQL | pg/kg | Q| POL [ pg/ke | Q | POL | pg/kg | Q | PQL
Volatile Organic Compounds
1,1,1-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 UJ 5 5 UJ 5 5 U 5 5 U 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 19] 5 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 U 5
2-Butanone 10 U 10 10 U 10 4 J 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 U 10 10 U 10 10 U 10 10 U 10
Acetone 25 J 10 28 J 10 12 10 7 J 10
Benzene 5 U 5 5 U 5 5 U 5 5 U 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 U 10
Carbon disulfide 5 U 5 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5
Chloroethane 10 18] 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5 U 5 5 U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 -5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Ethylbenzene 5 U 5 5 U 5 5 U 5 5 U 5
Methylene chloride 14 B 5 15 B 5 21 B 5 24 B 5
Styrene 5 U 5 5 U 5 5 U 5 5 U 5
Tetrachloroethene 5 U 5. 5 U 5 5 U 5 5 U 5
Toluene 2 J 5 1 J 5 5 U 5 1 J 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 18] 5 5 U 5 5 U 5 5 U 5
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J135P4 J135P5 J135P6 J135P7
. SPA C1 SPA C2 SPA D3 SPA D4
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pg/ke | Q [ POL | po/ke [ Q| POL | we/ke | Q | POL | porkg [ Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 14 13 25 13 20 13 7.9 J 13
Aroclor-1260 13 U 13 13 Ul 13 13 U 13 13 U 13
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 330 | UJ{ 330 330 | UJ} 330 330 | UJ| 330 330 [UJ| 330
1,2-Dichlorobenzene 330 | UJ| 330 330 | UJ} 330 330 | UJ | 330 330 | UJ| 330
1,3-Dichlorobenzene 330 | UJ| 330 330 [ UJ} 330 330 { UJ| 330 330 [ UJ] 330
1,4-Dichlorobenzene 330 | UJ{ 330 330 | UJ} 330 330 | UJ] 330 330 | UJ| 330
2,4,5-Trichlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
2,4,6-Trichlorophenol 330 | U 330 330 U 330 330 U 330 330 U 330
2,4-Dichlorophenol 330 { U 330 330 | U} 330 330 U 330 330 | U} 330
2,4-Dimethylphenol 330 JUJ] 330 330 [ UJ} 330 330 | UJ| 330 330 | UJ| 330
2,4-Dinitrophenol 840 | UJ[ 840 840 | UJ| 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 U 330
2,6-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 U 330
2-Chloronaphthalene 330 | U | 330 330 { U} 330 330 U 330 330 | U | 330
2-Chlorophenol 330 | UJ[ 330 330 | UJ} 330 330 | UJ| 330 330 | UJ| 330
2-Methylnaphthalene 330 U} 330 330 J U 330 330 | UJ | 330 330 {UJ] 330
2-Methylphenol (cresol, 0-) 330 | UJ| 330 330 | UJ} 330 330 | UJ] 330 330 [ UJ| 330
2-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
2-Nitrophenol 330 | UJ| 330 330 | UI} 330 330 | UJ| 330 330 | UJ| 330
3,3'-Dichlorobenzidine 330 U 330 330 U 330 330 U 330 330 Ul 330
3-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U] 330 330 | U} 330 330 U 330 330 | U] 330
4-Chloro-3-methylphenol 330 |UJ| 330 330 | UJT} 330 330 | UI| 330 330 | UJ| 330
4-Chloroaniline 330 | U | 330 330 | U] 330 330 U 330 330 | U | 330
4-Chlorophenyl-phenylether 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
4-Methylphenol (p-cresol) 330 | UJ| 330 330 {UJ 330 330 | UT | 330 330 [ UJ| 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
4-Nitrophenol ] 840 | U | 840 840 | U | 840 840 U 840 840 | U] 840
Acenaphthene 330 U 330 330 U | 330 330 U 330 41 J 330
Acenaphthylene 330 | U 330 330 U 330 330 U 330 330 U] 330
Anthracene 330 [UJ| 330 330 | UJ] 330 330 | UJ| 330 260 J 330
Benzo(a)anthracene 330 | UJ| 330 27 J 330 330 uJ 330 1100 | ¥ 330
Benzo(a)pyrene 330 | UJ| 330 28 J 330 330 | UJ | 330 480 J 330
Benzo(b)fluoranthene 330 | UJ| 330 26 J 330 330 | UJ ] 330 600 J 330
Benzo(g,h,i)perylene 330 | U] 330 21 J 330 330 U 330 260 J 330
Benzo(k)fluoranthene 330 JUJ| 330 28 J 330 330 Ul'l 330 540 J 330
bis(2-Chloro-1-methylethylether 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
bis(2-Chloroethoxy)methane 330 [ U] 330 330 | U] 330 330 U 330 330 | U] 330
bis(2-Chloroethyl)ether 330 { U] 330 330 | U] 330 330 U 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 23 JB| 330 66 JB| 330 56 JB | 330 27 JB| 330

A-37




118-C-1 Verification Sampling Results.

CVP-2006-00011
Rev. 0

J135P4 J135P5 J135P6 J135P7
Constituents SPA C1 SPA C2 SPA D3 SPA D4
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pe/kg | Q| POL | peke | Q] POL | pgkg | Q 1 POL [ peke [ O] PQL
Semivolatile Organic Compounds (continued)
Butylbenzylphthalate 330 | U} 330 330 | U] 330 330 U 330 330 | U} 330
Carbazole 330 | UT{ 330 330 | UJ| 330 330 | UJ| 330 240 J 330
Chrysene 330 | UJ} 330 43 J 330 330 | UJ| 330 1300 | J 330
Di-n-butylphthalate 330 | U] 330 31 JB| 330 32 JB 32 17 JB| 330
Di-n-octylphthalate 330 | U | 330 330 | U | 330 330 U 330 330 { Ul 330
Dibenz(a,h)anthracene 330 | U | 330 330 | U | 330 330 U 330 180 J 330
Dibenzofuran 330 | UJ] 330 330 | UJ] 330 330 | UJ| 330 34 J 330
Diethylphthalate 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
Dimethylphthalate 330 | U | 330 330 | U | 330 330 U 330 330 | U| 330
Fluoranthene 330 | U [ 330 52 JR| 330 330 | UR| 330 2100 | R | 330
Fluorene 330 | UI| 330 330 | UJ| 330 330 | UJ| 330 43 J 330
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 330 U | 330
Hexachlorobutadiene 330 U 330 330 U 330 330 U 330 330 U 330
Hexachlorocyclopentadiene 330 Ul 330 330 U 330 330 U 330 330 U | 330
Hexachloroethane 330 | UJ} 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
Indeno(1,2,3-cd)pyrene 330 | UJ} 330 18 J 330 330 | UJ| 330 250 J 330
Isophorone 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
N-Nitroso-di-n-dipropylamine 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
N-Nitrosodiphenylamine 330 | U 330 330 | U | 330 330 U 330 330 | U} 330
Naphthalene 330 | U] 330 330 | U | 330 330 U 330 330 | U} 330
Nitrobenzene 330 | UJ} 330 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330
Pentachlorophenol 840 | U 840 840 | U 840 840 U 840 840 | U | 840
Phenanthrene 330 | U] 330 19 J 330 330 Ul | 330 1300 | J 330
Phenol 330 | U] 330 330 | U] 330 330 U 330 330 | U] 330
Pyrene 330 | U | 330 57 J 330 330 U 330 1600 330
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J135P4 J135P5 J135P6 J135pP7
Constituents SPA C1 SPA C2 SPA D3 SPA D4
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pe/kg | Q| POL | pg/kg | Q| POL | ke | Q | POL | wgkg [ Q | POL
Volatile Organic Compounds
1,1,1-Trichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1,2-Trichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 6 U 6 5 U 5 5 U 5
1,2-Dichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 6 U 6 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 6 U 6 5 U S S U 5
2-Butanone 10 U 10 11 U 11 10 U 10 9 U 9
2-Hexanone 10 U 10 11 U 11 10 U 10 9 U 9
4-Methyl-2-pentanone 10 8] 10 11 U 11 10 U 10 9 U 9
Acetone 7 J 10 8 J 11 7 J 10 11 9
Benzene 5 U 5 6 U 6 5 U 5 5 U 5
Bromodichloromethane 5 U 5 6 U 6 5 U 5 5 U 5
Bromoform 5 U 5 6 U 6 5 U 5 5 U 5
Bromomethane 10 U 10 11 U 11 10 U 10 9 U 9
Carbon disulfide 5 U 5 6 U 6 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 6 U 6 5 U 5 5 U 5
Chlorobenzene 5 U 5 6 U 6 5 U 5 5 U 5
Chloroethane 10 U 10 11 U 11 10 U 10 9 U 9
Chloroform 5 U 5 6 U 6 5 U 5 5 U 5
Chloromethane 10 U 10 11 U 11 10 U 10 9 U 9
cis-1,2-Dichloroethylene 5 U 5 6 U 6 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 6 U 6 5 U 5 5 U 5
Dibromochloromethane 5 U 5 6 U 6 5 U 5 5 U 5
Ethylbenzene 5 U 5 6 U 6 5 U 5 5 U 5
Methylene chloride 24 B 5 27 B 6 26 B 5 18 B 5
Styrene 5 U 5 4 J 6 5 U 5 5 U 5
Tetrachloroethene 5 U 5 6 U 6 5 U 5 5 U 5
Toluene 5 U 5 1 J 6 1 J 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 6 U 6 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 6 U 6 5 U 5 5 U 5
Trichloroethene 5 U 5 6 U 6 5 U 5 5 U 5
Vinyl chloride 10 U 10 11 U 11 10 U 10 9 U 9
Xylenes (total) 5 U 5 6 U 6 5 U 5 5 U 5
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J135P8 J135P9 J12XM2 J12XM3
Constituents SPA D5 SPA D6 FS-5 FS-6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
mekg | Q| POL [ pg/kg | Q| POL | pe/kg | Q | POL [ poke [ QT POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1221 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1232 13 8] 13 13 U 13 13 U 13 14 U 14
Aroclor-1242 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1248 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1254 3.7 J 13 4.7 J 13 22 13 14 U 14
Aroclor-1260 13 U 13 13 U 13 13 8] 13 14 U 14
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 330 | UJ| 330 330 | UJ} 330 330 U 330 340 1 U] 340
1,2-Dichlorobenzene 330 | UJ| 330 330 | UJ} 330 330 U 330 340 U | 340
1,3-Dichlorobenzene 330 | UJ| 330 330 | UJ] 330 330 U 330 340 U | 340
1,4-Dichlorobenzene 330 | UJ| 330 330 | UJ} 330 330 U 330 340 U] 340
2,4,5-Trichlorophenol 840 U 840 840 U 840 840 U 840 850 Ul 850
2,4,6-Trichlorophenol 330 U 330 330 U 330 330 U 330 340 U 340
2,4-Dichlorophenol 330 [ U | 330 330 | U} 330 330 U 330 340 | U] 340
2,4-Dimethylphenol 330 | UJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
2,4-Dinitrophenol 840 [UJ| 840 840 |UJ| 840 840 U 840 850 | U] 850
2,4-Dinitrotoluene 330 | U | 330 330 | U 330 330 U 330 340 | U | 340
2,6-Dinitrotoluene 330 | U | 330 330 | U] 330 330 U 330 340 | U] 340
2-Chloronaphthalene 330 | U{ 330 330 | U 330 330 U 330 340 | U] 340
2-Chlorophenol 330 [ UJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
2-Methylnaphthalene 330 {UJ| 330 330 | U] 330 330 U 330 340 Ul 340
2-Methylphenol (cresol, 0-) 330 | UJ| 330 330 {UJ| 330 330 U 330 340 | U] 340
2-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 850 U] 850
2-Nitrophenol 330 | UJ| 330 330 | UJ] 330 330 U 330 340 | U | 340
3,3'-Dichlorobenzidine 330 | U | 330 330 | U] 330 330 U 330 340 | U] 340
3-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 850 | U] 850
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U 840 840 U 840 850 | U}t 850
4-Bromophenyl-phenylether 330 | U} 330 330 | U] 330 330 U 330 340 U] 340
4-Chloro-3-methylphenol 330 fUJ] 330 330 | UJ| 330 330 U 330 340 | U] 340
4-Chloroaniline 330 | U | 330 330 | U] 330 330 U 330 340 U | 340
4-Chlorophenyl-phenylether 330 U 330 330 U 330 330 U 330 340 U] 340
4-Methylphenol (p-cresol) 330 | UJ| 330 330 | UJ] 330 330 U 330 340 U | 340
4-Nitroaniline 840 | U | 840 840 | U | 840 840 U 840 850 | U] 850
4-Nitrophenol 840 | U | 840 840 | U | 840 840 U 840 850 | U 850
Acenaphthene 330 { U [ 330 330 | U] 330 330 U 330 340 | U] 340
Acenaphthylene 330 | U | 330 330 | U | 330 330 U 330 340 | U] 340
Anthracene 330 | UJ| 330 330 [ UJ| 330 330 U 330 340 | U] 340
Benzo(a)anthracene 330 | UJ| 330 18 J 330 330 U 330 340 U 340
Benzo(a)pyrene 330 | UJ| 330 330 JUJ] 330 330 U 330 340 U | 340
Benzo(b)fluoranthene 330 | UJ| 330 330 | UJ| 330 330 U 330 340 U | 340
Benzo(g,h,i)perylene 330 | U [ 330 330 | U] 330 330 U 330 340 U | 340
Benzo(k)fluoranthene 330 | UJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
bis(2-Chloro-1-methylethyl)ether 330 | U | 330 330 [ U] 330 330 9] 330 340 | U | 340
bis(2-Chloroethoxy)methane 330 U 330 330 U 330 330 U 330 340 U | 340
bis(2-Chloroethylether 330 | U | 330 330 | U | 330 330 U 330 340 | U | 340
bis(2-Ethylhexyl)phthalate 50 JB| 330 41 JB| 330 39 JB | 330 67 JB| 340
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J135P8 J135P9 J12XM2 J12XM3
Constituents SPA D5 SPA D6 FS-5 FS-6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
pgkg | Q| POL | pekg | Q| POL | pe/ke | Q | POL | pekg [ Q [ POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 330 U 330 330 | U 330 330 8] 330 340 | U} 340
Carbazole 330 | UJ| 330 330 | UJ| 330 330 U 330 340 U 340
Chrysene 330 | UJ| 330 27 J 330 330 U 330 340 | U| 340
Di-n-butylphthalate 29 JB| 330 330 | U 330 55 JB| 330 49 JB| 340
Di-n-octylphthalate 330 U 330 330 | U| 330 330 U 330 340 | U 340
Dibenz(a,h)anthracene 330 U 330 330 U 330 330 U 330 340 U 340
Dibenzofuran 330 UJ| 330 330 | UI]l 330 330 U 330 340 U 340
Diethylphthalate 330 | U] 330 330 U | 330 22 J 330 340 | U | 340
Dimethylphthalate 330 | U} 330 330 U | 330 330 U 330 340 | U | 340
Fluoranthene 18 JR| 330 34 JR| 330 330 U 330 340 U 340
Fluorene 330 [ UJ| 330 330 [ UJ| 330 330 U 330 340 U 340
Hexachlorobenzene 330 U 330 330 U 330 330 U 330 340 U 340
Hexachlorobutadiene 330 U 330 330 U 330 330 U | 330 340 U 340
Hexachlorocyclopentadiene 330 | U | 330 330 | U | 330 330 U 330 340 | U | 340
Hexachloroethane 330 | UJ 330 330 | UJ 330 330 U 330 340 U 340
Indeno(1,2,3-cd)pyrene 330 | UJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
Isophorone 330 jUJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
N-Nitroso-di-n-dipropylamine 330 JUJ| 330 330 | UJ| 330 330 U 330 340 | U | 340
N-Nitrosodiphenylamine 330 | U 330 330 8] 330 330 U 330 340 | U | 340
Naphthalene 330 U 330 330 U 330 330 U 330 340. | U 340
Nitrobenzene 330 jUJ| 330 330 UJ| 330 330 U 330 340 U 340
Pentachlorophenol 840 | U 840 840 | U 840 840 U 840 850 | U | 850
Phenanthrene 330 {UJ| 330 330 (UJ| 330 330 U 330 340 U 340
Phenol 330 U 330 330 U 330 36 JB 330 33 JB 340
Pyrene 330 U 330 27 J 330 330 U 330 340 U 340
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J135P8 J135P9 J12XMv2 J12XM3
. SPA D5 SPA D6 FS-5 FS-6
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
ng/kg | Q | POL | ng/kg | Q| PQL | pwkg | Q | PQL | pg/kg [ Q| POL
Volatile Organic Compounds
1,1,1-Trichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1,2-Trichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 6 U 6 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 6 U 6 5 U 5 5 18] 5 5 U 5
1,2-Dichloropropane 6 U 6 5 U 5 5 U 5 5 U 5
2-Butanone 11 U 11 10 U 10 10 U 10 10 U 10
2-Hexanone 11 U 11 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 11 U 11 10 U 10 10 U 10 10 U 10
Acetone 11 U 11 8 J 10 24 10 10 J 10
Benzene 6 U 6 5 U 5 5 U 5 5 U 5
Bromodichloromethane 6 U 6 5 U 5 5 U 5 5 U 5
Bromoform 6 U 6 5 U 5 5 U 5 5 U 5
Bromomethane 11 U 11 10 U 10 10 U 10 10 U 10
Carbon disulfide 6 U 6 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 6 U 6 5 U 5 39 5 10 5
Chlorobenzene 6 U 6 5 U 5 5 U 5 5 U 5
Chloroethane 11 U 11 10 U 10 10 U 10 10 U 10
Chloroform 6 U 6 5 U 5 5 U 5 5 U 5
Chloromethane 11 U 11 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 6 U 6 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 6 U 6 5 U 5 5 U 5 5 U 5
Dibromochloromethane 6 U 6 5 U 5 5 U 5 5 U 5
Ethylbenzene 6 U 6 5 U 5 5 U 5 5 U 5
Methylene chloride 23 B 6 30 B 5 19 5 5 U 5
Styrene 6 U 6 1 J 5 5 U 5 5 U 5
Tetrachloroethene 6 U 6 5 U 5 5 U 5 5 U 5
Toluene 6 U 6 1 J 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 6 U 6 5 U | 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 6 U 6 5 U 5 5 U 5 5 U 5
Trichloroethene 6 U 6 5 U 5 5 U 5 5 U 5
Vinyl chloride 11 U 11 10 U 10 10 U 10 10 U 10
Xylenes (total) 6 U 6 1 J 5 5 U 5 5 U 5
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J13509 J13509
. Equipment Blank . Equipment Blank
Constituents Sample Date 8/17/06 Constituents Sample Date 8/17/06
ngks | Q| PQL ngkg | Q] PQL
Semivolatile Organic Compounds Semivolatile Organic Compounds (continued)

1,2,4-Trichlorobenzene 330 9] 330 Dimethylphthalate 330 U 330

1,2-Dichlorobenzene 330 U 330 Fluoranthene 330 U 330

1,3-Dichlorobenzene 330 | U} 330 Fluorene 330 U 330

1,4-Dichlorobenzene 330 U 330 Hexachlorobenzene 330 U 330

2,4,5-Trichlorophenol 840 | U | 840 Hexachlorobutadiene 330 U 330

2,4,6-Trichlorophenol 330 | U] 330 Hexachlorocyclopentadiene 330 U 330

2,4-Dichlorophenol 330 | U] 330 Hexachloroethane 330 U 330

2,4-Dimethylphenol 330 U 330 Indeno(1,2,3-cd)pyrene 330 U 330

2,4-Dinitrophenol 840 U 840 Isophorone 330 U 330

2,4-Dinitrotoluene 330 | U] 330 N-Nitroso-di-n-dipropylamine 330 U 330

2,6-Dinitrotoluene ° 330 | U | 330 N-Nitrosodiphenylamine 330 U 330

2-Chloronaphthalene 330 f Ul 330 Naphthalene 330 U 330

2-Chlorophenol 330 U 330 Nitrobenzene 330 U 330

2-Methylnaphthalene 330 | U | 330 Pentachlorophenol 840 8] 840

2-Methylphenol (cresol, o-) 330 | U | 330 Phenanthrene 330 U 330

2-Nitroaniline 840 U 840 Phenol 330 U 330

2-Nitrophenol 330 1 U 330 Pyrene 330 U 330
3,3"-Dichlorobenzidine 330 U 330
3-Nitroaniline 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840
4-Bromophenyl-phenylether 330 U 330
4-Chloro-3-methylphenol 330 U 330
4-Chloroaniline 330 | U | 330
4-Chlorophenyl-phenylether 330 | U 330
4-Methylphenol (p-cresol) 330 | U | 330
4-Nitroaniline 840 U 840
4-Nitrophenol 840 | U | 840
Acenaphthene 330 | U] 330
Acenaphthylene 330 | U] 330
Anthracene 330 U 330
Benzo(a)anthracene 330 U 330
Benzo(a)pyrene 330 U 330
Benzo(b)fluoranthene 330 U 330
Benzo(g,h,i)perylene 330 18] 330
Benzo(k)fluoranthene 330 U 330
bis(2-Chloro-1-methylethyl)ether 330 | U] 330
bis(2-Chloroethoxy)methane 330 U 330
bis(2-Chloroethyl)ether 330 U 330
bis(2-Ethylhexyl)phthalate 27 JB| 330
Butylbenzylphthalate 330 | U] 330
Carbazole 330 | U] 330
Chrysene 330 t U] 330
Di-n-butylphthalate 33 JB| 330
Di-n-octylphthalate 330 U 330
Dibenz(a,h)anthracene 330 U 330
Dibenzofuran 330 | U 330
Diethylphthalate 330 | U} 330
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APPENDIX B
118-C-1 WASTE SITE REMEDIATION PHOTOGRAPHS
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Photograph B-1. Aerial View of the 118-C-1 Burial Ground and Surrounding Area
(2003).
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Photograph B-2. 118-C-1 Burial Ground (Beginning of Remedial Activities).
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Photograph B-3. Reactor Hardware.
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Photograph B-4. Perforated Spacers.
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Photograph B-5. Vacuum Drum for Boron Balls.
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Photograph B-6. Excavation of Spacers and Soils at the 118-C-1 Burial Ground.
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Photograph B-7. Staged Waste at 118-C-1 Burial Ground.
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Photograph B-8. Perforated and Non-Perforated Spacers.
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Photograph B-9. Spent Nuclear Fuel.
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Photograph B-10. Shield Plug.
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Photograph B-11. Boron Balls.
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Photograph B-12. Vertical Control Rods.
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Photograph B-13. Mercury Tubes.
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C1.0 DATA QUALITY ASSESSMENT FOR THE
118-C-1 BURIAL GROUND

C1.1 OVERVIEW

The data quality assessment (DQA) completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.
The DQA includes a review of the field logbook information (WCH 2006b, WCH 2006c)
to verify sample location, date, and time. It also involves a scientific and statistical
evaluation of the data to determine if they are of the right type, quality, and quantity to
support their intended use for closeout decisions (EPA 2000).

This DQA was performed in accordance with data quality objectives found in the

100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001). The
DQA is based on the guidelines presented in Guidance for Data Quality Assessment
(EPA 2000). Statistical tests used in this DQA were performed as specified in the SAP
and the Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP) (DOE-RL 2005).

Prior to performing statistical tests, the field logbooks (WCH 2006b, WCH 2006c¢), the
Site Specific Instruction for Close-out Approach for 118-C-1 (WCH 2006a), and the
sample analytical data were evaluated. A portion of the cleanup verification sample
analytical data was validated for compliance requirements (DOE-RL 2005). An
evaluation is performed to determine if the laboratory carried out all steps required by
the SAP and the laboratory contract governing the conduct of analysis and reporting of
the data. Third-party data validation, in accordance with validation procedures specified
in Data Validation Procedure for Chemical Analysis (BHI 2000a) and in Data Validation
Procedure for Radiochemical Analysis (BHI 2000b), is performed as part of data
evaluation. After validation and data evaluation, the appropriate statistical analyses are
performed on the analytical data (Appendix E) to determine statistical values, as
appropriate, for each contaminant. The cleanup 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 and are also summarized in Appendix A.

C1.2 LABORATORY QUALITY MEASURES

All verification samples are subject to laboratory-specific quality assurance (QA)
requirements, including instrument procurement, maintenance, calibration, and
operation. Additional laboratory quality control (QC) checks are performed, as
appropriate, for the analytical method at a rate of 1 per sample delivery group (SDG), or
1 per 20 samples, whichever is more frequent. Laboratory internal QC checks include
the following:
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Laboratory Contamination. Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
concentrations of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate samples for false-positive results
due to contamination at the laboratory.

Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest are added to a separate aliquot of a sample from the analytical batch,
known as the matrix spike/matrix spike duplicate (MS/MSD). The recovery
percentages of the added MS are used to evaluate analytical accuracy. For
analyses not amenable to MS techniques (e.g., gamma energy analysis) or where
analytical recovery is corrected via internal standards (e.g., alpha spectral analyses),
accuracy is evaluated from recovery of the QC reference sample (i.e., laboratory
control sample [LCS] or blank spike sample).

Analytical Precision. Separate aliquots removed from the same sample container
are analyzed for each analytical batch, and referred to as the laboratory duplicate or
replicate. The replicate sample results (evaluated by relative percent differences
[RPDs]) are used to assess the analytical precision achieved at the laboratory.
However, natural heterogeneities often found in soil matrix samples also play a
significant part in the RPD result.

QC Reference Samples. A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique and methodology.

Laboratories are also subject to periodic and random assessments of the laboratory
performance, systems, and overall program. These assessments are performed by the
Washington Closure Hanford QA group to ensure that the laboratories are performing
within laboratory contract requirements.

C1.3 DATA VALIDATION

After sampling was completed, all of the fixed laboratory data from SDG K0528 were
submitted for third-party Level C validation. Level C validation procedures are specified
in Data Validation Procedure for Radiochemical Analysis (BHI 2000b) and Data
Validation Procedure for Chemical Analysis (BHI 2000a).

Level C validation procedures were used to review and qualify the data for the following
parameters:

e Sample holding times
e Method blanks
e MS/MSD recovery
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Surrogate recovery

Sample replicates (duplicates)

Laboratory control sample results

Data package completeness

Achievement of required detection limits (RDLs) or contract required
quantitation limits.

Data qualified as rejected (i.e., “R” flagged) indicate that the associated analytical result
is tainted by a major deficiency in the quality of the data. Rejected data are unsuitable
for decision-making purposes. Data qualified as estimated (i.e., "J" flagged) indicate
that the data is estimated, but may be used for decision-making purposes. Data
qualified as undetected (i.e., "U" flagged) indicate the analyte was analyzed for but not
detected. For nonradionuclides, nondetected results are reported at the practical
quantitation limit (PQL). For radionuclides, nondetected results are reported at the
actual value obtained from analysis (positive or negative but less than the minimum
detected activity [MDA]), except for limited analyses where no value can be calculated
and the analytes are reported nondetected at the MDA. All other validated results are
considered accurate within the standard errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and RDLs pursuant to the SAP (DOE-RL 2001). The organization
performing the data validation reported that, of the data given formal validation, the
laboratory met the standards for performance for precision (+30%), accuracy (x30%),
and completeness (>90%).

SDG K0528

This SDG comprises four samples (J135N5, J13518, J13519, and J13520) analyzed for
carbon-14, tritium, nickel-63, isotopic plutonium, plutonium-241, americium-241, isotopic
uranium, total strontium, gamma scan analytes (gamma spectroscopy), semivolatile
organic compounds (SVOA), polychlorinated biphenyls (PCB), hexavalent chromium,
and by inductively coupled plasma (ICP) analysis for metals including mercury. The
samples were collected from the 118-C-1 overburden and the below contaminant level
(BCL) staging piles. SDG K0528 was evaluated through a formal third- party validation
process. A summary of the validation follows:

Radionuclides. No major deficiencies were found in the SDG K0528 radiological data.
Minor deficiencies are as follows:

Due to a lack of MS analysis, third-party validation qualified all tritium results in SDG
K0528 as estimates with “J” flags. Matrix spikes for some radionuclides are not typically
performed by the laboratory. Other accuracy measures, such as blind audit samples,
are used to assess laboratory accuracy for these radionuclides. Estimated data are
useable for decision-making purposes.



CVP-2006-00011
Rev. 0

The radiochemical yield in sample J13518 was outside the QC limits at 18%. Third-
party validation qualified all of the plutonium-238 and plutonium-239/240 results in
sample J13D61 as estimated with “J” flags. Estimated data are useable for decision-
making purposes.

Nonradionuclides. No major or minor deficiencies were found in the SDG K0528
nonradiological data.

Third-party validation qualified all of the boron results, in the ICP metals analysis of
SDG K0528, as estimated nondetects with “UJ” flags due to method blank (MB)
contamination. Estimated data are useable for decision-making purposes.

Third-party validation qualified all of the antimony results, in the ICP metals analysis of
SDG K0528, as estimated with “J” flags due to a low matrix spike (MS) recovery of
63.8%. Estimated data are useable for decision-making purposes.

Third-party validation qualified all of the phenanthrene, pyrene, benzo(a)anthracene,
and chrysene results, in the SVOA of SDG K0528, as estimated with “J” flags due to
high matrix spike duplicate (MSD) recoveries of 207%,168%,142%, and 168%,
respectively. Estimated data are useable for decision-making purposes.

Third-party validation qualified all of the fluoranthene results, in the SVOA of SDG
K0528, as estimated with “J” flags due to high MS/MSD recoveries of 171% and 270%,
respectively. Estimated data are useable for decision-making purposes.

Third-party validation qualified all of the phenanthrene, fluoranthene, and pyrene
results, in the SVOA of SDG K0528, as estimated with “J” flags due to elevated relative
percent differences (RPDs) of 52%, 45%, and 33%, respectively. Estimated data are
useable for decision-making purposes.

Third-party validation qualified all of the silicon results, in the SVOA of SDG K0528, as
estimated with “J” flags due to a low LCS result of 50.5%. Estimated data are useable
for decision-making purposes.

Due to MB contamination, third-party validation qualified all of the detected
bis(2-ethylhexyl)phthalate and di-n-butylphthalate results, in the SVOA of SDG K0528.
The detected results for these two analytes, were reported at the required detection limit
(RQL) (aka the contract required quantitation limit [CRQL]) as nondetected with “U”
flags. Estimated data are useable for decision-making purposes.

With the exception of the MB contamination and the LCS deficiencies, all of the quality
control (QC) issues listed above involve the use of field collected soils. Soil samples
are known for heterogeneity, which is known to cause difficulties in the evaluation of QC
samples.

C-4
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Limited, random, or sample matrix-specific influenced batch QC issues, such as those
identified in the radionuclide and nonradionuclide SDG K0528 data, are potential issues
for any analysis. The number and types seen in SDG K0528 are within expectations for
the matrix types and analyses performed. All of the data in SDG K0528 are useable for
decision-making purposes.

C1.4 LABORATORY DATA EVALUATION

The following paragraphs include a data evaluation of the remaining verification sample
SDGs (J00094, JO0095, K0495, K0526, K0527, K0549, K0554, K0559, K0590, K0593,
and K0790) for the 118-C-1 waste site. Comments on the comparability of the samples
to the project splits are presented in section C1.5.

SDG J00094

This data set comprises two field samples (J13504, J13505). Samples J13504 and
J13505 are project field splits of the Area 1 (J134Y7) and the Area 2 (J13502) “A1”
samples . Sample J13505 was analyzed for carbon-14, tritium, nickel-63, isotopic
plutonium, plutonium-241, americium-241, isotopic uranium, total strontium, gamma
scan analytes (gamma spectroscopy), SVOAs, PCBs, hexavalent chromium, and by
inductively coupled plasma (ICP) analysis for metals including mercury. Sample
J13504 was only analyzed for the radiological contaminants listed above.

Radionuclides. No major or minor deficiencies were found in the SDG J00094
radiological data.

Nonradionuclides. One major deficiency was identified in the SDG J00094
nonradiological data. Major and minor deficiencies are as follows:

A major deficiency was identified for the analyte 2,4-dinitrophenol in SDG J00094. The
MS and MSD recoveries of 2,4-dinitrophenol were both 0%. Furthermore, the LCS
recovery was below the acceptance criteria at 19% and the analyte was not detected in
the field sample (J13505). The 2,4-dinitrophenol data for the field split sample J13505
is not acceptable for decision-making purposes. The project has qualified this result as
rejected with an “R” flag.

Recoveries of hexavalent chromium in the associated MS and MSD are below the
acceptance criteria at 41% and 54%, respectively. The sample preparation and
analytical system are shown to be acceptable by the associated LCS recovery at 105%.
The MS/MSD results are attributed to a hostile reduction/oxidation environment within
the sample matrix that caused the added hexavalent chromium spike to convert to
trivalent chromium. Under these conditions no hexavalent chromium is expected, nor
observed, in the sample matrix (J13505) from which the MS and MSD were prepared.
The data are useable for decision-making purposes.
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The MS and/or MSD recoveries for aluminum, iron, and manganese are outside the
acceptance criteria. Because the added spike concentrations of these analytes are less
than 1/4™ of the native concentration in the sample, the resulting percent recovery
information is not representative of the method performance. The method performance
is demonstrated by the LCS result. The data are useable for decision-making purposes.

The MS and/or MSD recoveries for antimony, calcium, silicon, silver, and cadmium are
outside the acceptance criteria. Relative percent differences (RPDs) and LCS
recoveries are within the acceptance criteria. A matrix interference may be indicated in
this data. The data may be considered estimated but useable for decision-making
purposes.

SDG J00095

This data set contains one field sample (J135T7). Sample J135T7 is a project field split
of the overburden/BCL “A1” sample (J135R0). Sample J135T7 was analyzed for volatile
organic compounds (VOCs) and total petroleum hydrocarbons (TPH).

Radionuclides. No major or minor deficiencies were found in the SDG J00095
radiological data.

Nonradionuclides. No major deficiencies were found in the SDG J00095 chemical
data. Minor deficiencies are as follows:

In the VOC analysis, the MS/MSD recoveries for tetrachloroethene are above the
acceptance criteria at 161% and 168%, respectively. The laboratory has qualified the
data with an “N” flag. A high bias is suggested in the field data for tetrachloroethene.
Furthermore, the analyte was not detected in the only sample (J135T7); therefore, a
high bias is of no consequence. The data are acceptable for decision-making purposes.

SDG K0495

This data set comprises seven field samples (J12XL8, J12XL9, and J12XMO through
J12XM4). Samples J12XL8, J12XL9, and J12XMO through J12XM4 are the focused
samples designated FS-1 through FS-7, respectively. All but sample J12XM3 were
analyzed for ICP metals. Samples J12XM2 and J12XM3 were also analyzed for VOA,
SVOAs, PCBs, and TPH. Additionally, sample J12XM4 was analyzed by gamma
spectroscopy.

Radionuclides. No major deficiencies were found in the SDG K0495 radiological data.
Minor deficiencies are as follows:
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The RPD calculated for thorium-228, in the laboratory duplicate, is above the
acceptance criteria (less than 30%) at 39%. Elevated RPDs are attributed to sample
matrix heterogeneities commonly found in environmental soil samples. The data are
useable for decision-making purposes.

Nonradionuclides. No major deficiencies were found in the SDG K0495
nonradiological data. Minor deficiencies are as follows:

In the VOA, 33 of 77 MS or MSD recoveries were above the acceptance criteria. Three
of 35 LCS recoveries were above the acceptance criteria. The continuing calibration
check for bromomethane was out of criteria, also high. All of these deficiencies suggest
a high bias in the VOA data for SDG K0495. High biased data are acceptable for
decision-making purposes.

In the SVOA, the MS and/or MSD recoveries for isophorone, nitrobenzene,
2,4-dinitrophenol, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol, and 2-methyl
naphthalene were below the acceptance criteria in the range of 41% to 59%. The LCS
recoveries for these analytes indicate that the analytical system was functioning
correctly. A matrix interference is possible. The field data for these analytes in SDG
K0495 may be considered estimated. Estimated data are useable for decision-making
purposes.

In the ICP metals analysis, the LCS recovery for silicon is below the acceptance criteria
at 59%. The project has qualified all associated silicon data in SDG K0495 as
estimated with “J” flags for detected results and “UJ” flags for nondetected results.
Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the MS recoveries for aluminum, iron, antimony, and silicon
are outside the acceptance criteria. The added spike concentrations for these analytes
are much less than the concentrations found in the original samples. Therefore, the
spike concentrations were overwhelmed by the typical analytical variation in the original
sample concentrations, resulting in matrix spike recoveries that are not representative of
the method performance. Method performance was confirmed by serial dilutions and
PDSs at more meaningful concentrations. The PDSs for these analytes all recovered
within the acceptance criteria, in the range of 88.8% to 108%. The data are useable for
decision-making purposes.

SDG K0526

This data set comprises eleven field samples (J13500 through J13503, J13506 through
J13509, and J134Y7 through J135Y9). Samples J134Y9 and J13508 are field
duplicates of the Area 1 and Area 2 “A1” samples J134Y7 and J13502, respectively.
Sample J13509 is the equipment blank for the site. All of the samples except J13509
were analyzed for carbon-14, tritium, nickel-63, isotopic plutonium, plutonium-241,
americium-241, isotopic uranium, total strontium, and by gamma spectroscopy.
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Samples J13502, J135083, and J13506 through J13508 were analyzed for SVOCs,
PCBs, ICP metals, and hexavalent chromium. Sample J13509 was analyzed for
SVOCs, ICP metals, and hexavalent chromium. Samples J13500, J13501, and J134Y7
through J135Y9 were analyzed for ICP metals.

Radionuclides. No major deficiencies were found in the SDG K0526 radiological data.
Minor deficiencies are as follows:

The radiochemical yield for the isotopic plutonium analysis in sample J135P1 was
outside the QC limits at 16%. The project has qualified all of the plutonium-238 and
plutonium-239/240 results in sample J135P1 as estimated and applied “J” flags to the
data. Estimated data are useable for decision-making purposes.

Nonradionuclides. One major deficiency was identified in the SDG K0526
nonradiological data. Major and minor deficiencies are as follows:

In the ICP metals analysis, a major deficiency was identified for the analyte silicon. The
LCS result for silicon is well below the acceptance criteria at 2.8%. The project has
qualified the silicon results for all samples in SDG K0526 as rejected and applied “R”
flags to the data (applies to samples J13500 through J13503, J13506 through J13509,
and J134Y7 through J135Y9).

In the SVOC analysis, the common laboratory contaminants bis(2-ethylhexyl)phthalate
and di-n-butylphthalate were found in the MB at concentrations below the CRQL.
These low-level detections have no impact on the field sample data. The data are
useable for decision-making purposes.

In the ICP metals analysis, the MS results for aluminum, calcium, iron, magnesium,
antimony, and silicon are outside the acceptance criteria. The added spike
concentrations for these analytes were inappropriate compared to the original sample
concentrations such that the matrix spike recoveries are not representative of the
method performance. Method performance was confirmed by serial dilutions and PDSs
at more meaningful concentrations. The PDSs for these analytes all recovered within
the acceptance criteria in the range of 91.4% to 102.6%. The data are useable for
decision-making purposes.

SDG K0527

This data set comprises eight field samples (J13510 through J13517), analyzed for
carbon-14, tritium, nickel-63, isotopic plutonium, plutonium-241, americium-241, isotopic
uranium, total strontium, SVOAs, PCBs, ICP metals (including mercury) and by gamma

spectroscopy.

Radionuclides. No major deficiencies were found in the SDG K0527 radiological data.
Minor deficiencies are as follows:
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Tracer yields in the isotopic plutonium analysis for samples J13510, J13513, J13514,
and J13515 were below the 20% criteria in the range of 13 -19%. The project has
qualified the plutonium-238 and plutonium 239/240 results in samples J13510, J13513,
J13514, and J13515 as estimated and applied “J” flags to the data. Estimated data are
useable for decision making purposes. “

Minimum detection activities (MDAs) for plutonium-241 are above the CRQL (15pCi/g)
in the range of 18 pCi/g to 27 pCi/g. These results are all well below the lookup value
for plutonium-241 (1061 pCi/g) and are, therefore, acceptable. The data are useable for
decision making purposes.

Nonradionuclides. One major deficiency was identified in the SDG K0527
nonradiological data. Major and minor deficiencies are as follows:

In the ICP metals analysis, a major deficiency was identified for the analyte silicon. The
LCS result for silicon is well below the acceptance criteria at 2.8%. The project has
qualified the silicon results for all samples in SDG K0527 as rejected and applied “R”
flags to the data (applies to samples J13510 through J13517).

One of 128 MS/MSD results, in the SVOC analysis, is below the acceptance criteria.
The MSD result for 2,4-dimethylphenol is 49%. The project has qualified the
2,4-dimethylpehol results in SDG K0527 as estimated and applied “J” flags to the data.
Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the MS results for aluminum, iron, magnesium, lead,
antimony, and silicon are outside the acceptance criteria. The added spike
concentrations for these analytes were inappropriate compared to the original sample
concentrations because the matrix spike recoveries are not representative of the
method performance. Method performance was confirmed by serial dilutions and PDSs
at more meaningful concentrations. The PDSs for these analytes all recovered within
the acceptance criteria in the range of 98.5% to 109.5%. The data are useable for
decision-making purposes.

The RPD result for boron in the ICP metals analysis is above the acceptance criteria
(greater than 30%) at 52.3%. The project has qualified the boron results in SDG K0527
as estimated and applied “J” flags to the data. Estimated data are useable for decision
making purposes.

SDG K0549

This data set comprises seventeen field samples (J135R0 through J135R9, and J135T0
through J135T6), analyzed for VOA and TPH.

C-9



CVP-2006-00011
Rev. 0

Radionuclides. The SDG K0549 samples were not analyzed for radiological
contaminants.

Nonradionuclides. No major deficiencies are identified in the SDG K0549
nonradiological data. Minor deficiencies are as follows:

Four of 70 MS recoveries in the VOA were outside the acceptance criteria. MS and
MSD results for 1,1,2,2-tetrachloroethane are below the acceptance criteria: both at
58%. MS results for carbon disulfide and the common laboratory contaminant acetone
are above the acceptance criteria at 172% and 311%, respectively. The project has
qualified the 1,1,2,2-tetrachloroethane, carbon disulfide, and acetone results in SDG
K0549 as estimated and applied “J” flags to the data. Estimated data are useable for
decision-making purposes.

SDG K0554

This data set comprises six field samples (J13522 through J13525, J135N8, and
J135N9) analyzed for carbon-14, tritium, nickel-63, isotopic plutonium, plutonium-241,
americium-241, isotopic uranium, total strontium, VOAs, SVOAs, PCBs, ICP metals
(including mercury), hexavalent chromium, and by gamma spectroscopy.

Radionuclides. No major deficiencies were found in the SDG K0554 radiological data.
Minor deficiencies are as follows:

Minimum detection activities (MDASs) for plutonium-241 are above the CRQL (15pCi/g)
in the range of 16 pCi/g to 21 pCi/g. These results are all well below the lookup value
for plutonium-241 (1061 pCi/g) and are, therefore, acceptable. The data are useable for
decision-making purposes.

Nonradionuclides. One major deficiency was identified in the SDG K0554
nonradiological data. Major and minor deficiencies are as follows:

The analyte 2,4-dinitrophenol recovered at 6% in the MS. This result is considered a
major deficiency. The project has qualified all of the 2,4-dinitrophenol results in SDG
K0554 as rejected with “R” flags. Rejected data are not useable for decision-making
purposes.

Three of 70 MS recoveries in the VOA were outside the acceptance criteria. The MS
result for 1,1,2,2-tetrachloroethane is below the acceptance criteria, both at 59%. MS
results for bromoform and acetone are above the acceptance criteria at 146% and
418%, respectively. The LCS result for acetone was also above the acceptance criteria
at 321%. The project has qualified the 1,1,2,2-tetrachloroethane results and the
detected bromoform and acetone results in SDG K0554 as estimated with “J” flags
applied to the data. Estimated data are useable for decision-making purposes.
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The common laboratory contaminant methylene chloride was identified below the CRQL
in the VOA’s MB. This low-level detection has no impact on the field sample data for
methylenechloride. The data are useable for decision-making purposes.

The common laboratory contaminants bis(2-ethylhexyl)phthalate and di-n-butylphthalate
were identified below the PQL in the MB for the SVOA, at 31 mg/kg and 18 mg/kg,
respectively. The project has qualified results for these analytes as estimated, applied
“J” flags to the data. Estimated data are useable for decision-making purposes.

The SVOA analysis has multiple analytes with MS and/or LCS recoveries below the
acceptance criteria, in the range of 37% to 56%. The project has qualifed these results
as estimated and applied “J” flags to the data. Estimated data are useable for decision-
making purposes. The affected analytes in SDG K0554 are:

2-methylphenol, 4-methylphenol, nitrobenzene, isophorone, 2-nitrophenol, 2,4-
dimethylphenol, 2,4-dichlorophenol, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol,
and 2-methylnaphthalene.

In the ICP metals analysis, the LCS result for silicon is below the acceptance criteria at
14.5%. The project has qualified the all of the silicon results in SDG K0554 as
estimated and applied “J” flags to the data. Estimated data are useable for decision-
making purposes.

In the ICP metals analysis, the MS results for aluminum, iron, mangnesium, and
antimony are outside the acceptance criteria. The added spike concentrations for these
analytes were inappropriate compared to the original sample concentrations because
the matrix spike recoveries are not representative of the method performance. Method
performance was confirmed by serial dilutions and PDSs at acceptable concentrations.
The PDSs for these analytes all recovered within the acceptance criteria in the range of
96.4% to 100.7%. The data are useable for decision-making purposes.

SDG KO0559

This data set comprises 10 field samples (J135P0 through J135P9) analyzed for
carbon-14, tritium, nickel-63, isotopic plutonium, plutonium-241, americium-241, isotopic
uranium, total strontium, VOAs, SVOAs, PCBs, ICP metals (including mercury),
hexavalent chromium, and by gamma spectroscopy.

Radionuclides. No major deficiencies were found in the SDG K0559 radiological data.
Minor deficiencies are as follows:

Minimum detection activities (MDAs) for plutonium-241 are above the CRQL (15pCi/g)
in the range of 18 pCi/g to 22 pCi/g. These results are all well below the lookup value
for plutonium-241 (1061 pCi/g) and are, therefore, acceptable. The data are useable for
decision-making purposes.
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The radiochemical yield for americium-241 in sample J135P1 was outside the QC limits
at 16%. The low tracer yield also raised the MDA to 1.1 pCi/g, which is just above the
RDL of 1.0 pCi/g. The project has qualified all of the americium-241 results in sample
J135P1 as estimated and applied “J” flags to the data. Estimated data are useable for
decision-making purposes.

Nonradionuclides. One major deficiency was identified in the SDG K0559
nonradiological data. Major and minor deficiencies are as follows:

In the SVOC analysis, the analyte fluoroanthene has MS/MSD recoveries of 6% and
4%, respectively. This result is considered a major deficiency. The project has qualified
all of the fluroanthene results in SDG K0559 as rejected with “R” flags. Rejected data
are not useable for decision-making purposes.

The common laboratory contaminant methylenechloride was identified below the CRQL
in the VOA’s MB. This low-level detection has no impact on the field sample data for
methylenechloride. The data are useable for decision-making purposes.

Due to an equipment problem at the laboratory, the VOA was performed 3 days past the
14 day hold time. The samples were all refrigerated and stored in sealed containers
after collection. The additional 3 days will have no impact on the field sample data. The
data are useable for decision-making purposes.

The common laboratory contaminants bis(2-ethylhexyl)phthalate and di-n-butylphthalate
were identified below the PQL in the MB for the SVOA, at 31 mg/kg and 18 mg/kg,
respectively. The project has qualified these results as estimated, applied “J” flags to
the data. Estimated data are useable for decision-making purposes.

The SVOA analysis has multiple analytes with MS and/or LCS recoveries below the
acceptance criteria, in the range of 37% to 59%. The project has qualifed these results
as estimated and applied “J” flags to the data. Estimated data are useable for decision
making purposes. The affected analytes in SDG K0559 are: 2-methylphenol,
4-methylphenol, nitrobenzene, isophorone, 2-nitrophenol, 2,4-dimethylphenol,
1,2,4-trichlorobenzene, 4-chloro-3-methylphenol, 2-methylnaphthalene, 2-chlorophenol,
1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, n-nitroso-di-n-
propylamine, hexachloroethane, 2,4-dinitrophenol, dibenzofuran, fluorene,
phenanthrene, anthracene, carbazole, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, and
indeno(1,2,3,-cd)pyrene.

In the ICP metals analysis, the LCS recovery for silicon is low at 14.5%. The project
has qualified all associated silicon data in SDG K0559 as estimated with “J” flags for
detected results and “UJ” flags for nondetected results. Estimated data are useable for
decision-making purposes.
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In the ICP metals analysis, the MS results for aluminum, iron, magnesium, and
antimony are outside the acceptance criteria. The added spike concentrations for these
analytes were inappropriate compared to the original sample concentrations because
the matrix spike recoveries are not representative of the method performance. Method
performance was confirmed by serial dilutions and PDSs at a more meaningful
concentrations. The PDSs for these analytes all recovered within the acceptance
criteria in the range of 100.9% to 109.0%. The data are useable for decision making
purposes.

The RPDs calculated for arsenic and boron, in the ICP metals laboratory duplicate, are
above the acceptance criteria (less than 30%) at 35.7% and 35.3%, respectively.
Elevated RPDs are attributed to sample matrix heterogeneities commonly found in
environmental soil samples. The data are useable for decision-making purposes.

In the TPH analysis the MB result (177 mg/kg) was greater than the PQL. This
suggests a high bias in the field sample results. All of the samples that had detections
for TPH in SDG K0559 were less than the MB result. The project has qualified the
detected TPH results in SDG K0559 as estimated and applied “J” flags to the data.
Estimated and/or high biased data are useable for decision making purposes.

SDG K0590

This data set comprises two field samples (J13HN3, J13HN4) analyzed for TPH and
ICP metals (including mercury)

Radionuclides. The SDG K0590 samples were not analyzed for radiological
contaminants.

Nonradionuclides. No major deficiencies were identified in the SDG K0590
nonradiological data. Minor deficiencies are as follows:

In the ICP metals analysis, the LCS recovery for silicon is low at 19.8%. The project
has qualified all associated silicon data in SDG K0590 as estimated with “J” flags for
detected results and “UJ” flags for nondetected results. Estimated data are useable for
decision-making purposes.

In the ICP metals analysis, the MS results for aluminum, iron, mangnesium, and
antimony are outside the acceptance criteria. The added spike concentrations for these
analytes were inappropriate compared to the original sample concentrations because
the matrix spike recoveries are not representative of the method performance. Method
performance was confirmed by serial dilutions and PDSs at appropriate concentrations.
The PDSs for these analytes all recovered within the acceptance criteria in the range of
94.2% to 107.4%. The data are useable for decision making purposes.
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The RPDs calculated for calcium and molybdenum, in the ICP metals laboratory
duplicate, are above the acceptance criteria (less than 30%) at 48.6% and 53.7%,
respectively. Elevated RPDs are attributed to sample matrix heterogeneities commonly
found in environmental soil samples. The data are useable for decision-making
purposes.

SDG K0790

This data set comprises five field samples (J14Y70 through J14Y74, from the spent
nuclear fuel bunker footprints) analyzed for isotopic plutonium, plutonium-241,
americium-241, isotopic uranium, and by gamma spectroscopy.

Radionuclides. No major deficiencies were identified in the SDG K0790
nonradiological data. Minor deficiencies are as follows:

Minimum detection activities (MDAs) for plutonium-241 are above the CRQL (15pCi/g)
in the range of 24 pCi/g to 32 pCi/g. These results are all well below the lookup value
for plutonium-241 (1,061 pCi/g) and are therefore acceptable. The data are useable for
decision-making purposes.

Nonradionuclides. The SDG K0790 samples were not analyzed for nonradiological
contaminants.

C1.4.1 MAJOR DEFICIENCIES

Any data anomaly that causes final data to be qualified as rejected (“R” flagged) is
considered a major deficiency. Major deficiencies were identified in SDGs J00094,
K0526, K0527, KO554, and K0559. Associated data has been rejected.

C1.4.2 MINOR DEFICIENCIES

Sample Holding Times. The method-specific holding times were met for all samples in
the 118-C-1 verification data set, except for the VOA samples in SDG K0559.

Method Blanks. The method blank is used to evaluate false-positive results in samples
due to contamination during handling at the laboratory.

Radionuclides. All of the radionuclide method blank results were within the
acceptance criteria.

Nonradionuclides. Minor method blank deficiencies were identified in SDGs K0526,

K0528, K0554, and KO559 (see above). Some data are qualified as estimated.
Estimated data are useable for decision-making purposes.

C-14



CVP-2006-00011
Rev. 0

MS/MSDs Recoveries. Recoveries of spiked analytes in the MS/MSD pair(s) are used
to evaluate method efficiency and the effect of the sample matrix on the environmental
sample results.

Radionuclides. A minor deficiency is identified in SDG K0528. Some data are
qualified as estimated. Estimated data are useable for decision-making purposes.

Nonradionuclides. Minor deficiencies in the MS/MSD recoveries are identified in
SDGs J00094, JO0095, K0495, K0526, K0527, K0528, K0549, K0554, K0559, and
K0590. Some data are qualified as estimated. Estimated data are useable for decision-
making purposes.

RDL Comparison. Reported analytical detection levels for nondetected analytes were
compared to the RDLs (required detection levels) specified in the SAP (DOE-RL 2001).
Where detected results are obtained, an evaluation of detection limits is not performed.

Radionuclides. All of the reported contaminant of concern (COC) MDAs are
sufficiently low for decision-making purposes. Minor deficiencies in SDGs K0527,
K0554, K0559, and K0790 are identified. All values meet the site cleanup criteria as
demonstrated in the calculation briefs (Appendix E) and discussed in this cleanup
verification package.

Nonradionuclides. All of the reported MDLs are sufficiently low for decision-making
purposes. All values meet the site cleanup criteria as discussed in this cleanup
verification package.

Precision and Accuracy Evaluation. RPD evaluation of the main sample(s) versus
the laboratory duplicate(s) are routinely performed by the laboratory, and any
deficiencies in those calculations are reported by SDG in section C1.4.

C1.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Field QA/QC measures were used to assess potential sources of error and cross
contamination of soil samples that could bias results. Field QA/QC samples listed in the
field logbook (WCH 2006b, WCH 2006c) are summarized in Table C-1. The main and
QA/QC sample results are presented in Appendix A.

Table C-1. Summary of Field Quality Control Samples.

Sample location (designation) | Main Sample | Duplicate Sample | Split Sample
Area 1(A1) J134Y7 J134Y9 J13504
Area 2 (A1) J13502 J13508 J13505
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Field duplicate samples are collected to provide a relative measure of the 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 duplicate samples for each COC. Only analytes with values
above five times the detection limits for both the main and duplicate samples are
calculated and evaluated. The 95% upper confidence limit (UCL) calculation brief in
Appendix E provides details on duplicate pair evaluation and RPD calculation. The data
are suitable for the intended purpose of cleanup verification.

Split samples are collected to provide a relative measure of the variability in the
sampling, sample handling, and analytical techniques used by commercial laboratories.
The field main and split samples are evaluated by computing the RPD of the split
samples for each COC to determine the usability of the verification data. The U.S. EPA
Contract Laboratory Program duplicate sample comparison methodology, USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(EPA 1994), is used as an initial test of the data from the splits. Only analytes that had
values above five times the contractual RDL for both the main and split sample were
compared. The 95% UCL calculation briefs in Appendix E provide details on split pair
RPD calculation. The acceptance criteria RPD for project-split samples is < 30% (less
than or equal to 30%).

Radionuclides.

e The RPDs calculated for the Area 1 field duplicate sample (J134Y9) analyte
potassium-40 is above the acceptance criteria (less than 30%) at 62%. Elevated
RPDs, such as this, in the analysis of environmental soil samples, are largely
attributed to heterogeneities in the soil matrix and only in small part attributed to
precision and accuracy issues at the laboratory. The data are useable for decision-
making purposes.

Nonradionuclides.

e The RPD calculated for the Areatl project split sample (J13504) analytes aluminum,
chromium, iron, vanadium and magnesium are above the acceptance criteria (30%)
at 52%, 48%, 36%, 45%, and 36%, respectively. The RPD calculated for the Area 2
project split sample (J13505) analyte vanadium is above the acceptance criteria at
35%. These RPD results are attributed to heterogeneities in the soil matrix. The
data are useable for decision making purposes.

RPDs for the remaining radionuclides and nonradionuclide analytes were either within
the acceptance criteria or were not calculated because an evaluation of the data shows
the analytes were not detected in both the main and duplicate (or main and split)
sample at more than 5 times the target detection limit. RPDs of analytes detected at
low concentrations (less than five times the detection limit) are not considered to be
indicative of the analytical system performance. The data are useable for decision-
making purposes.
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A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate or main and split) 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 E) to indicate that a visual check of the data is required by
the reviewer. The Area 1 cesium-137, radium-226, radium-228, and cobalt results, as
well as the Area 2 cobalt results required this check. These results are all attributed to
heterogeneities in the sample matrix from which the samples were collected. A visual
inspection of all of the data is also performed. No additional major or minor deficiencies
were noted.

C1.6 SUITABILITY OF DATA

The DQA for the 118-C-1 waste site determined that the sample design and data are of
the right type, quality, and quantity to support site cleanup verification decisions, within
specified error tolerances.
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APPENDIX D
118-C-1 RADIOLOGICAL SURVEY MAPS
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Washington Closure Hanford CALCULATION SHEET

Originator: | S. W. Clark  FZxJ&_ Date:  |/=/73/daCalc. No.: | 0100C-CA-V0035 Rev.:

0
Project: | 118-C-1 Burial Ground Cleanup | Job No: | 14655 | Checked: | M. W. Perrott /2’ | Date: | 72/r3/04,

Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief SheetNo. 1 of 8

PURPOSE:

Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining
radionuclide contaminants in remediated 118-C-1 Burial Ground areas, in overburden/below
cleanup level soil, and in staging pile (stockpile) areas over a period of 1,000 years.

GIVEN/REFERENCES:

D
2)

3)

4)

5)

6)

Cleanup verification data from 118-C-1 Burial Ground 95% UCL Calculation, Calculation
No. 0100C-CA-V0033, Rev. 0, Washington Closure Hanford, Richland, Washington.
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

Radioactive and nonradioactive contaminants of concern from the 100 Area Burial Grounds
Remedial Action Sampling and Analysis Plan, DOE/RL-2001-35, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington. For the purpose of these
RESRAD calculations, the radioactive contaminants of potential concern (COPCs) are
americium-241, carbon-14, cesium-137, cobalt-60, europium-152, europium-154,
europium-155, nickel-63, plutonium-238, plutonium-239/240, plutonium-241, silver-108m,
strontium-90, tritium (H-3), uranium-233/234, uranium-235, and uranium-238. The
nonradionuclide contaminants of concern are cadmium, hexavalent chromium, mercury,
PCBs, SVOAs, TPH, and VOAs.

RESidual RADioactivity (RESRAD) computer code, version 6.30, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
Sample design data from the 118-C-1 Burial Ground Sampling Plan, Calculation

No. 0100B-CA-V0288, Rev. 0, Washington Closure Hanford, Richland, Washington..
Groundwater elevation from Hanford Groundwater Monitoring for Fiscal Year 2005,
PNNL-15670, Pacific Northwest National Laboratory, Richland, Washington.

SOLUTION:

1)

Separate RESRAD runs were performed for the 118-C-1 Burial Ground trenches with spent
nuclear fuel (Area 1), other trenches (Area 2), west interstitial area (Area 3), east interstitial
area (Area 4), combined Areas 1, 2, 3, and 4, overburden/below cleanup level (OB/BCL)
material, and staging pile (stockpile) area (SPA). The RESRAD run for the combined Areas
1,2, 3, and 4 was done using using the maximum 95% UCL values from the individual
Areas. Table 1 shows the elevations (NAVD88) and thickness of each soil horizon. The
average surrounding grade elevation and the maximum excavation depth are used to
represent the burial ground excavation. Attachment 1 shows representative dimensions of
soil horizons and contaminant pathways considered for dose, risk, and groundwater
protection. Attachment 2 shows a schematic of the 118-C-1 Burial Ground area with the
pieces making up the individual units labeled. Input factors for each run are shown in the
"Summary" section of the RESRAD "Mixture Sums and Single Radionuclide Guidelines”
printouts in the Attachments to this Calculation Summary.
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CVP-2006-00011

Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark P Date: /% /3 /o%’ Calc. No.: | 0100C-CA-V0035 ____ | Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: |7 14655 | Checked: | M. W. Perrott #7¢-#° | Date: | /22 /0
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief Sheet No. 2 of §
Table 1. Waste Site Dimensions for RESRAD Modeling
. Combined " Shallow Deep
Parameter Units | Area 1 | Area2|Area 3| Area 4 Areas OB/BCL Zone SPA | Zone SPA
Contaminated Zone Dimensions
Cover Depth m 0 0 0 0 0 0 0 4.6
Area of Contaminated | 2| 5018 | 3339 | 7,576 | 7,576 | 20509 | 9,006 | 23230 | 23230
Zone (CZ)
Length Parallel to m 75 8 | 130 | 130 150 80 240 240
Aquifer Flow
Elevations of Vadose Zone Horizons

Elevation: Surface m 150.0 | 149.0 { 151.0 | 151.0 151.0 151.5 148.5 148.5
Elevation: Bottom of m | 1455 | 146.0 | 1460 | 1460 | 146.0 - - -
Excavation
Elevation: Groundwater m 121.8 | 121.8 | 121.8 | 121.8 121.8 121.8 121.8 121.8
Thickness:
Contaminated Zone m 282 272 | 29.2 29.2 29.2 29.7 4.6 22.1
Thickness: Unsaturated m 0 0 0 0 0 0 2.1 0
Zone
OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area

2) The year where the peak dose (or concentration) occurs from each individual radionuclide
COC and layer is determined by a preliminary run. This year is then added for all horizons
for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
inhalation and external radiation), the peak year occurred at year zero (year 2006) for all
COCs. For the water pathways (i.e. drinking water and food ingestion) the peak year was
year 3 for tritium, year 8 for cobalt-60, year 43 for cesium-137 and strontium-90, and year
131 for nickel-63. The 3, 8, 43, and 131-year time periods were added to all RESRAD runs.

To be conservative, shallow zone evaluations were performed for the 118-C-1 Burial Ground
areas assuming that the residual contamination levels from the shallow zone sample data sets
extend uniformly from the surface to groundwater (Attachment 1). For Area 2 and the
combined Areas 1, 2, 3, and 4 this evaluation is too conservative and carbon-14 in the
pathways affected by plant ingestion caused the total all pathways dose to be greater than 15
mrem/yr. Because the residual carbon-14 is deeper than the root penetration zone (10 ft), and
not accessible to plants, the RESRAD inputs for “contaminated fractions” in the plant
ingestion input parameters for Area 2 and the combined Areas 1, 2, 3, and 4 are set equal to

ZE10.

For the staging pile area (SPA) the maximum carbon-14 concentration (182 pCi/g) is above
the direct exposure lookup value (5.16 pCi/g per the 100 Area RDR/RAWP) while carbon-14
in all other SPA sampling grid areas was undetected. The soil that contains carbon-14 above
lookup values will be used as backfill in deep zone areas and has been evaluated in RESRAD
as SPA deep zone material (with 4.6 m [15 ft] of cover; see Table 2).
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Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark _@Zx. J& Date: /% /73 /54 Calc. No.: | 0100C-CA-V0035 Rev.:

CVP-2006-00011

Rev. 0

Project: | 118-C-1 Burial Ground Cleanup

Job No: [ 14655

Checked:

M. W. Perrott,/ 22/, 2

0
Date: | /2/73/86

Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief

SheetNo. 3 of §

METHODOLOGY:

1) Runs of RESRAD version 6.30 were completed for the 118-C-1 Burial Ground trenches with
spent nuclear fuel (Area 1), other trenches (Area 2), west interstitial area (Area 3), east
interstitial area (Area 4), the combined Areas 1, 2, 3, and 4, overburden/below cleanup level
(OB/BCL) material, and staging pile area (SPA) soils using the radionuclide concentrations
shown in Table 2. RESRAD numerical output reports for dose, risk, and concentration for
the shallow zone, deep zone, and overburden are presented in the Attachments to this
calculation summary.

Table 2. Cleanup Verification Data Set*
: Combined Shallow Deep
COPCs Area 1 Area2 | Area3 | Aread Areas OB/BCL Zone SPA | Zone SPA
Radionuclide Activity (pCi/g)

Am-241 - - - - - - - —

C-14 - 8.0 - - 8.0 -- - 182

Cs-137 0.185 0.140 0.709 0.81 0.140 0(<BG) 1.03 0.091
Co-60 0.99 0.037 0.99 - 0.029 -
Eu-152 0.121 0.199 0.140 0.114 0.199 - 0.177 -
Eu-154 = - - - - - - -
Eu-155 - - - - = - - =
Ni-63 26.1 26.1 - -
Pu-238 - - - - - - - —
Pu-239/240 -= - - - - -~ -~ -
Pu-241 -- - - -- -~ - - ==
Silver (Ag-108m)| - - - = - - - -
Sr-90 - - 0.268 - 0.268 1.23 0.334 —
Tritium (H-3) 4.76 - - 4,76 - - -
U-233/234 0(<BG) . 0(<BG) | 0(<BG) | O(<BG) | 0(<BG) | 0(<BG) .
U-235 0(<BG) - - - - 0(<BG) - 0(<BG) -
U-238 0(<BG) - 0(<BG) | 0(<BG) | O(<BG) 0(<BG) 0(<BG) -

-- = Not evaluated by laboratory analysis or not detected (for all samples in the data set).
OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area
2 Soil concentration values are from 118-C-1 Burial Ground 95% UCL Calculation, Calculation No. 0100C-CA-V0033, Rev. 0, Washington

Closure Hanford, Richland, Washington. Refer to the 95% UCL for nonradionuclide concentrations. Nonradionuclides are not evaluated in this

RESRAD calculation.
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Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark _#=/e Date: Aa/#3/od Cale. No.: | 0100C-CA-V0035 Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: [714655 | Checked: | M. W. Perrott/Z7/% Date: |/2/73/86
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief Sheet No. 4 of 8

RESULTS:

1) Radionuclide “All Pathways” Dose Rate
The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the 118-C-1 Burial Ground combined Areas 1, 2, 3, and 4 is 12.8 mrem/yr at year
zero (2006). The maximum all-pathways dose rate for the overburden (OB/BCL) soil is 4.01
mrem/yr at year zero (2006). For the staging pile area (SPA) the total maximum all-pathways
dose rate for the shallow and deep zones is 12.4 mrem/yr at year zero (2006).

Table 3. All Pathways Dose Rate (mrem/yr)
RESRAD | Vadose Zone “All Pathways™ Dose Contributions in mrem/yr at Each Time Slice (yr)

Run Horizons 0 1 3 8 12 43 131 300 [ 1000
Areal | Shallow Zone |9.45E-01 | 9.09E-01 | 8.41E-01 | 6.95E-01 | 6.00E-01 | 2.12E-01 | 2.10E-02 | 4.13E-04 | 4.01E-11
Area 2 | Shallow Zone |1.11E+01]9.91E+00|7.95E+00 |4.36E+00|2.77E+00 | 2.40E-01 | 2.23E-02 | 4.91E-03 | 5.615-05
Area3 | Shallow Zone |3.54E+003.41E+00|3.16E+00 |2.65E+00|2.33E+00 | 1.01E+00| 1.24E-01 | 2.50E-03 | 2.22E-10
Area4 | Shallow Zone |2.43E+00|2.36E+00]2.23E+00| 1.94E+00| 1.73E+00 | 7.69E-01 | 9.46E-02 | 1.91E-03 | 1.88E-10

Combined Areas 1.28E+01 | 1.16E+01 | 9.46E+00 | 5.70E+00 | 3.89E+00 | 7.26E-01 | 8.82E-02 | 6.59E-03 | 1.01E-04
OB/BCL | Shallow Zone |4.01E+00|3.92E+00]3.74E+00|3.34E+00|3.04E+00 | 1.49E+00| 1.95E-01 | 3.91E-03 | 2.47E-10

SPA | Shallow Zone |1.24E+01|1.18E+01 | 1.08E+01 | 8.72E+00 | 7.38E+00 | 2.31E+00| 1.91E-01 | 3.39E-03 | 2.39E-10
SPA Deep Zone | 0.00E+00 | 2.94E-05 | 9.38E-05 | 2.30E-04 | 3.16E-04 | 5.58E-04 | 2.23E-04 | 1.03E-05 | 3.22E-12
SPA Total All Pathway | 401y 185401 | 1.08E+01 | 8.72E+00| 7385400 | 2.31E+00| 1.91E-01 | 3.408-03 | 2.42-10
Dose Rate (mrem/yr) )

OB/BCL = Overburden/Below Cleanup Levels

SPA = Staging Pile (Stockpile) Area

2) Radionuclide Excess Lifetime Cancer Risk .
The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the 118-C-1 Burial Ground combined Areas 1, 2, 3, and 4 is 9.95 x 10~ at
year zero (2006). The maximum ELCR for the overburden (OB/BCL) soil is 5.42 x 10" which
also occurs at year zero (2006). For the staging pile area (SPA) the total maximum all-pathways
ELRC for the shallow and deep zones is 1.55 x 10* at year zero (2006).

Table 4. Radionuclide Excess Lifetime Cancer Risk

RESRAD | Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Run Horizons 0 1 3 8 12 43 131 300 1000
Area 1 | Shallow Zone | 1.28E-05 | 1.24E-05 | 1.15E-05 | 9.63E-06 | 8.38E-06 | 3.16E-06 | 3.36E-07 | 6.68E-09 | 6.45E-16
Area?2 | Shallow Zone |7.35E-05 | 6.60E-05 | 5.34E-05 | 3.12E-05 | 2.11E-05 | 3.24E-06 | 5.05E-07 | 1.62E-07 | 1.80E-09
Area 3 | Shallow Zone | 4.81E-05 | 4.66E-05 | 4.38E-05 | 3.77E-05 | 3.37E-05 | 1.51E-05 | 1.89E-06 | 3.78E-08 | 3.37E-15
Aread | Shallow Zone |3.70E-05 | 3.60E-05 | 3.41E-05 | 2.98E-05 | 2.68E-05 | 1.22E-05 | 1.53E-06 | 3.09E-08 | 3.02E-15
Combined Areas 9.95E-05 | 9.07E-05 | 7.60E-05 | 5.04E-05 | 3.79E-05 | 1.11E-05 | 1.57E-06 | 1.97E-07 | 3.32E-09
OB/BCL | Shallow Zone | 5.42E-05 | 5.29E-05 | 5.05E-05 | 4.50E-05 | 4.10E-05 | 2.00E-05 | 2.59E-06 | 5.09E-08 | 3.14E-15
SPA Shallow Zone | 1.55E-04 | 1.49E-04 | 1.37E-04 | 1.12E-04 | 9.57E-05 | 3.20E-05 | 2.88E-06 | 5.20E-08 | 3.74E-15
SPA Deep Zone 7.15E-09 | 7.51E-09 | 8.18E-09 | 9.55E-09 | 1.04E-08 | 1.13E-08 | 3.80E-09 | 1.66E-10 | 5.05E-17
SPA Total ELCR 1.55E-04 | 1.49E-04 | 1.37E-04 | 1.12E-04 | 9.57E-05 | 3.20E-05 | 2.89E-06 | 5.21E-08 | 3.79E-15

OB/BCL = Overburden/Below Cleanup Levels

SPA = Staging Pile (Stockpile) Area
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1
2 3) Radionuclide Groundwater Protection
3 The radionuclide concentrations in groundwater calculated by the RESRAD model are
4 summarized in Table 5. Among the radionuclide contaminants of concern only cesium-137,
5 cobalt-60, nickel-63, strontium-90, and tritium are calculated to reach groundwater in the 1,000
6  years of the RESRAD model run. The organ specific dose via the groundwater (and river)
7  pathway is presented in a separate calculation brief [118-C-1 Burial Ground Comparison To
8  Drinking Water Standards (MCL) Calculation, Calculation No. 0100C-CA-V0036, Rev. 0,
9  Washington Closure Hanford, Richland, Washington]. Only concentrations are presented here.
0 o
Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations (2 pages)
Radio- |Vadose Zone Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGS,
nuclides |  Horizon 0 L 3 8 12 43 131 300 | 1000 | PCVL
ArealSZ 0 | 4.65B-04 | 1.33E-03 | 3.17E-03 | 4.33E-03 | 7.58E-03 | 3.02E-03 | 1.39E-04 | 4.34E-11
Area 2 SZ 0 |3.52B-04 | 1.01E-03 | 2.40E-03 | 3.28E-03 | 5.74E-03 | 2.29E-03 | 1.05E-04 | 3.29E-11
Area3 SZ 0 | 1.78B-03|5.11B-03 | 1.21E-02 | 1.66E-02 | 2.91E-02 | 1.16E-02 | 5.33E-04 | 1.67E-10
Area4 SZ 0 |2.04B-03 | 5.84E-03 | 1.39E-02 | 1.90E-02 | 3.32E-02 | 1.32E-02 | 6.09E-04 | 1.90E-10
Cs-137  |Comb. Areas| 0 | 1.78E-03 | 5.11E-03 | 1.21E-02 | 1.66E-02 | 2.90E-02 | 1.16E-02 | 5.33E-04 | 1.66E-10| 60
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0  |2.29B-04 | 6.56B-04 | 1.56E-03 | 2.13E-03 | 3.73E-03 | 1.49E-03 | 6.85E-05 | 2.15E-11
SPA Total 0 |2.29B-04 | 6.56E-04 | 1.56E-03 | 2.13E-03 | 3.73E-03 | 1.49E-03 | 6.85E-05 | 2.15E-11
Area | SZ 0 0 0 0 0 0 0 0 0
Area 2 SZ 0 |2.24B-03 | 5.15E-03 | 7.12E-03 | 6.31E-03 | 3.84E-04 | 1.10E-08 | 5.60E-18 | 0
Area3 SZ 0 |8.358-05 | 1.93E-04 | 2.66E-04 | 2.36E-04 | 1.43E-05 | 4.11E-10 | 2.10E-19| 0
Area 4 SZ 0 0 0 0 0 0 0 0 0
Co-60  |Comb. Areas| 0  |2.24E-03|5.15E-03 | 7.12E-03 | 6.31E-03 | 3.84E-04 | 1.10E-08 | 5.60E-18 | 2.24E-03 | 100
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
Area ] SZ 0 0 0 0 0 0 0 0 0
Area 2 SZ 0 |3.08B-01|9.11B-01 |2.34E+00|3.41E+00|9.77E+00 | 1.57E+01 | 1.06E+01 { 1.30E-01
Area3 SZ 0 0 0 0 0 0 0 0 0
Area 4 SZ 0 0 0 0 0 0 0 0 0
Ni-63  |Comb. Areas| 0 |3.08B-01 |9.11E-01 |2.34E+00 |3.41E+00 | 9.77E+00 | 1.57B+01 | 1.06E+01 | 2.20E-01 | 50
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
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Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations (2 pages)
Radio- |Vadose Zone Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGs,
nuclides | Horizon 0 L 3 8 12 43 131 | 300 [ 1000 | PCiL
Area 1 SZ 0 0 0 0 0 0 0 0 0
Area2 SZ 0 0 0 0 0 0 0 0 0
Area 3 SZ 0 4.92E-03 | 1.41E-02 | 3.33B-02 | 4.54E-02 | 7.77E-02 | 2.91E-02 | 1.18E-03 | 1.53E-10
Area 4 SZ 0 0 0 0 0 0 0 0 0
Sr-90 Comb. Areas 0 4.92E-03 | 1.41E-02 | 3.33E-02 | 4.54E-02 | 7.77E-02 | 2.90E-02 | 1.18E-03 1,77E-10 8
OB/BCL 0 2.26E-02 | 6.46E-02 .1.53E-01 2.08E-01 | 3.57E-01 | 1.33E-01 | 5.44E-03 | 5.10E-10
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
Area | SZ 0 0 0 0 0 0 0 0 0
Area2 SZ 0 2.37E+03 | 5.43E+03 | 1.82E+03 | 7.42E+02 | 6.93E-01 | 1.64E-09 | 3.46E-26 ]
Area 3 SZ 0 0 0 0 0 0 0 0 [4]
Area 4 SZ 0 0 0 0 0 0 0 0 0
Tritium (H-3)| Comb. Areas 0 2.37E+03 | 5.43E+03 | 4.02E+03 | 1.64E+03 | 1.53E+00| 3.62E-09 | 7.68E-26 0 20,000
OB/BCL 0 0 0 0 0 0 0 0 Q
SPA SZ 0 0 0 0 0 0 0 0 0
SPA DZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0

RAGs = Remedial action goals from the 100 Area RDR/RAWP

OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area

1
2
3  CONCLUSIONS:
4
5 e The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
6 dose rate from the 118-C-1 Burial Ground excavated combined Areas 1,2, 3, and 4 is 12.8
7 mrem/yr at year zero (2006). The maximum all-pathways dose rate for the overburden
8 (OB/BCL) soil is 4.01 mrem/yr at year zero (2006). For the staging pile area (SPA) the total
9 maximum all-pathways dose rate for the shallow and deep zones is 12.4 mrem/yr at year zero
10. (2006).
11
12 e The dominant pathway for the dose rate for most of the RESRAD evaluations is direct
13 external exposure (external gamma). See Table 6, below.
14
15 e The primary radionuclide contributing to the direct exposure pathway for the majority of the
16 evaluations is cesium-137. The primary radionuclide contributing to the direct exposure
17 pathway for the combined Areas 1, 2, 3, and 4 is cobalt-60. See Table 6, below.
18

19 e None of the site COCs are projected to exceed remedial action goals (RAGS).

E-7



R e R N O B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

CVP-2006-00011

Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator; | S. W. Clark Quer . Date: /b /e/5¢ Calc. No.: | 0100C-CA-V0035 Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No:¢[ 14655 | Checked: | M. W. Perrott 777 | Date: |/2//3/06
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief SheetNo. 7 of 8

e The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum FELCR from the 118-C-1 Burial Ground areas combined Areas 1, 2, 3, and 4 is
9.95x 107 at year zero (2006). The maximum ELCR for the overburden (OB/BCL) soil
(5.42 x 10%) also occurs at year zero (2006). The total maximum all-pathways ELRC for the
staging pile area (SPA) shallow and deep zones is 1.55 x 10 at year zero (2006).

@

Table 6. Dominant Pathways and Primary Radionuclides for RESRAD Evaluations
RESRAD Run Vadose Zone Horizon Dominant Pathway Primary Radionuclide

Area 1 Shallow Zone External Gamma Eu-152

Area 2 Shallow Zone External Gamma Co-60

Area 3 Shallow Zone External Gamma Cs-137

Area 4 Shallow Zone External Gamma Cs-137
Combined Areas Shallow Zone External Gamma Co-60
OB/BCL Shallow Zone Plant Ingestion Sr-90

SPA Shallow Zone External Gamma Eu-152

SPA Deep Zone Fish Cs-137

OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area

e Among the radionuclide contaminants of concern, cesium-137, cobalt-60, nickel-63,
strontium-90, and tritium are calculated to reach groundwater in the 1,000 years of the
RESRAD model run. These radionuclides are predicted to reach groundwater at
concentrations significantly below the RAGs.
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Schematic of the 118-C-1 Burial Ground Remediation Areas Sampled for
Cleanup Verification

STOOKPILE ARER

-

2k

a-—-v"«;“‘;l

CVERBURDEN

STCCHPILE AREA

-Attachment 2 Sheet No.,1 of 4
Originators; 8. W. Clark /%€ . Date {8.4/& /5
Chk'd By __M.W. Perrott #7&#  Date /2/12756
Calc. No. ___0100C-CA-V0035 Rev.No. _ 0

E-13



CVP-2006-00011
Rev. 0

E-14



CVP-2006-00011
Rev. 0

ATTACHMENT 3

1RESRAD, Version 6.30 T« Limit = 0.5 year 1173072006 11:38 Page 1
Summary : 118-€-1 Burial Ground Area 1 Shallow Zone
File : 118-C-1 Area 1 SZ.RAD

Table of Contents
ARBRRRARRARARBARAR
Part 1: Mixture Sums and Single Radiocnuclide Guidelines
i‘iffiIifxtmuuuimtniixtiixtniinihmnuuil

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter SUMMAPY ...seuacineennennsaraennes 3
Summary of Pathway Selections aoeicvivessearnvnconnnannen 7
Contaminated Zone and Total Dose SUMMATY wueneernenueansex 8
Total Dose Components

Time = 0.000E+00 9
Time = 1.000E+00 10
Time = 3.000E+00 11
Time = 8.000E+00 12
Time = 1.200E+01 13
Time = 4.3008+01 14
Time = 1.310E+02 15
Time = 3.000E+02 . 16
Time = 1.000E+03 vuerueevuennoonnenevureonsonssnoanas 17

Dose/Source Ratios Summed Over All Pathways .....vevwvew.. 18
single Radionuclide Soil Guidelines v..oovvvviininanann.. 18
Dose Per Nuclide Summed Over All Pathways ..
Soil Concentration Per Nuclide ...cuvenernns

Attachment Sheet No. 1,0f 1
Originators: S. W, Ciark XTI Date {%/12 /0
Chk'd By M. W. Perrott 7~ _ Date @é %l
Calc. No. ___0100C-CA-V0035 Rev.No. __0

E-15



Version 6.30 T« Limit = 0.5 year

ATTACHMENT 3

E-16

CVP-2006-00011

Rev. 0

1RESRAD 11/30/2006 11:38 Page
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File : 118-C-1 Area 1 SZ.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
0 i * Current °? 3 Parameter
Menu ? Parameter ¥ Value * Default ¢
AAAAAAAAAKAKAAAAAKAAAAAAKAKAAKKAAAAKAAKAAAAKAAAAKAKKAAKAAAAAAKAAAAAAKKKARKAAKNAAAAAAAAAAAAAAAAKAAAAK&AAAAA
B-1 3 Dose conversion factors for inhalation, mrem/pCi:
B-1 Y Cs-137+D * 3.190E-05 * 3.190E-05 ¥ DCF2( 1)
B-1 ¥ Eu-152 3 2.210E-04 > 2.210E-04 * DCF2( 2)
B-1 ! Gd-152 ® 2.430E-01 * 2.430E-01 * DCF2( 4)
3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 s
D-1 ¥ Cs-137+D * 5.000E-05 * 5.000E-05 * DCF3( 1)
p-1 * Eu-152 > 6.480E-06 * 6.480E-06 3 DCF3( 2)
D-1 ¥ Gd-152 * 1.610E-04 3 1.610E-04 * DCF3( 4)
3 3 3 3
D-34 ¥ Food transfer factors: 3 3 3
D-34 Y Cs-137+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 1,1)
D-34 * Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 3.000E-02 3 RTF( 1,2)
D-34 ¥ Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 8.000E-03  8.000E-03 * RTF( 1,3)
D.34 3 3 3 3
D-34 3 Eu-152 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 > RTF( 2,1)
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF( 2,2)
D-34 * Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-05 * 2.000E-05 * RTF( 2,3)
D-34 3 3 3 3
D-34 * Gd-152 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2,500E-03 * RTF( 4,1)
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 2.000E-03 3 2.000E-03 * RTF( 4,2)
D-34 > 6d-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 2.000E-05 * 2.000E-05 * RTF( 4,3)
3 3 3 3
D-5 * Bioaccumulation factors, fresh water, L/kg: s 3 3
D-5 3 Cs-137+D , fish 3 2.000E+03 ¥ 2,000E+03 * BIOFACC 1,1
D-5 3 Cs-137+D , crustacea and mollusks * 1.000E+02 3 1.000E+02 3 BIOFAC(C 1,2)
D.s 3 3 3 3
D-5 3 Eu-152 , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 2,1)
D-5 ¥ Eu-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 * BIOFAC( 2,2)
D.S 3 3 3 3
p-5 ! 6d-152 , fish 3 2.500E+01 > 2.500E+01 3 BIOFAC( 4,1)
D-5 ' 6d-152 crustacea and mollusks * 1.000E+03 * 1.000E+03 3 BIOFAC( 4,2)
'i'iiiiiiiiiiiliilIIiiIfifiiiiiiiiffiiiififiiixiiIIiI!iiiiftiiiiIiififIi!!iiiiIYIiIlilli[liillillliiiliili
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1RESRAD, Version 6.30

T« Limit = 0.5 year

Summary : 118-C-1 Burial Ground Area 1 Shallow Zone

File
Site-Specific Parameter Summary

0 3 3 User 3 M Used by RESRAD ¥ Parameter
Menu 3 Parameter 3 Input Y Default 3 (If different from user input) 3 Name
ARRRARRARRRARAAKARARAARRARAARAARARARRARRRAARARAARARARARAARARARAARARAAARARARAARAARARARKARARRAAARAARKARARARARAAAARRARARARRRARRAKAR
R011 ¥ Area of contaminated zone (m**2) 3 3.018£+03 * 1.000E+04 * - ¥ AREA
R011 3 Thickness of contaminated zone (m) ® 2.820E+01 ¥ 2.000E+00 3 --- 3 THICKO
RO11 * Length parallel to aquifer flow (m) s 7.500E+01 * 1.000E+02 3 - 3 LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) * 1.500E+01 * 2,500E+01 3 === * BRDL
R011 3 Time since placement of material (yr) * 0.000E+00 * 0.000E+00 3 - Tl
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 3 .- PTCD
RO11 ¥ Times for calculations (yr) > 3.000E+00 3 3.000E+00 3 .- 3T 3)
R011 ® Times for calculations (yr) ¥ 8.000E+00 * 1.000E+01 3 - 3T 4)
RO11 3 Times for calculations (yr) * 1.200E+01 * 3.000E+01 3 - L2
RO11 * Times for calculations (yr) 3 4.300E+01 * 1.000E+02 3 --- Y T( 6)
RO11 3 Times for calculations (yr) 3 1.310E+02 ¥ 3.000E+02 3 --- PTCT
RO11 ¥ Times for calculations (yr) 3 3.000E+02 * 1.000E+03 3 --- 2T 8)
RO11 3 Times for calculations (yr) * 1,000E+03 * 0.000E+Q0 * - N2
RO11 * Times for calculations (yr) 3 not used * 0.000E+00 3 --- Y T¢10)

3 3 3 3 3
R012 3 Initial principal radionuclide (pCi/g): Cs-137 * 1.850E-01 * 0.000E+00 3 .- S D
R0O12 3 Initial principal radionuclide (pCi/g): Eu-152 % 1.210E-01 * 0.000E+00 3 -e- 3812
R0O12 ¥ Concentration in groundwater (pCi/L): C€s-137 * not used * 0.000E+Q0 3 - WD
RD12 3 Concentration in groundwater (pCi/L): Eu-152 * not used * 0.000E+00 3 - W)

3 3 3 3 3
RO13 3 Cover depth (m) * 0.000E+0G * 0.000E+00 * .- > COVERD
RO13 3 Density of cover material (g/cm**3) 5 not used * 1.500E+00 ¥ --- 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 ? .- 3 vev
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 == 3 DENSCZ
RO13 ¥ Contaminated zone erosion rate (m/yr) > 1.000E-03 * 1.000E-03 * --- *vez
RO13 * Contaminated zone total porosity * 4.000E-01 * 4.000E-01 ° - 3 TPCZ
RO13 * Contaminated zone field capacity * 1.500E-01 * 2.000E-01 3 .- * FCCZ
R0O13 * Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 * 1.000E+01 3 .- 3 HCez
RO13 3 Contaminated zone b parameter 3 4,050E+00 * 5.300E+00 3 --- 3 BCZ
RO13 * Average anhual wind speed (m/sec) ¥ 3.400E+00 * 2.000E+00 3 --- 3 WIND
RO13 * Humidity in air (g/m**3) 3 not used * 8.000E+Q0 * --- * HUMID
RO13 * Evapotranspiration coefficient * 9.100E-01 * 5.000£-01 3 .- 3 EVAPTR
RO13 3 Precipitation (m/yr) 5 1.600E-01 > 1.000E+00 * s PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 3 --- * RI
RO13 * Irrigation mode } overhead * overhead ? - > IDITCH
R013 3 Runoff coefficient 3 2.000E-01 * 2.000E-01 3 --- 3 RUNOFF
R013 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+06 3 .- 3 WAREA
RO13 * Accuracy for water/soil computations * 1.000E-03 > 1.000E-03 * - ¥ EPS

1 3 3 3 3
RO14 * Density of saturated zone (g/cm**3) 3 1.600E+00 3 1.500E+00 3 - 3 DENSAG
R014 3 Saturated zone total porosity 3 4,000E-01 3 4.000E-01 * ~-- 3 TPSZ
R014 3 Saturated zone effective porosity 3 2.500E-01 * 2.000E-01 3 - 3 EPSZ
RO14 3 Saturated zone field capacity 3 1.500E-01 3 2.000E-01 * --- 3 FCSZ
RO14 3 Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 * 1.000E+02 3 - --- 3 HCsz
RO14 % Saturated zone hydraulic gradient 3 1.250E-03 * 2.000E-02 * --- 3 HGWT
R014 * Saturated zone b parameter * 4.050E+00 3 5.300E+00 3 --- ¥ BSZ
RO14 * Water table drop rate (m/yr) ¥ 1.000E-03 * 1.000E-03 3 --- 3 VWT
RO14 3 Well pump intake depth (m below water table) > 4.600E+00 ¥ 1.000E+01 3 - 3 DWIBWT
RO14 3 Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 3 --- 3 MODEL
RO14 3 Well pumping rate (m**3/yr) ¥ 2.500E+02 3 2.500E+02 * - 3 U
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1RESRAD, Version 6,30 T« Limit = 0.5 year 1173072006 11:38 Page 4
Summary : 118-C-1 Burial Ground Area 1 Shallow Zone
File : 118-C-1 Area 1 SZ.RAD

Site-Specific Parameter Summary (cont1nued)

0 3 3 User 3 Used by RESRAD 3 Parameter
Menu Parameter put 3 Default 3 (If different from user input) ?* Name
AAAAAM&AAAAAMAAAAAAAAAAMMAAMAAA)UxAKA2&AAAAAAKAAAMAAMMAKZ\AAAAAAAMAAAAJSXMAAISAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAZ&AAAAAK&A
RO15 * Number of unsaturated zone strata == B

3 3 3 3 3
RO16 3 Distribution coefficients for Cs-137 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 5.000E+01 ¥ 1.000E+03 ¥ --- 3 DCNuceC 1)
RO16 3  Saturated zone (cm**3/g) 3 5.000€+01 * 1.000E+03 3 --- 3 DCNUCSC 1)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3.534E-05 3 ALEACH¢ 1)
R0O16 3  Solubility constant 3 0.000E+00 * 0.000E+0Q0 3 not used 3 SOLUBK( 1)
3 3 3 3 3
RO16 3 Distribution coefficients for Eu-152 3 3 3 !
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 3 .- > DCNUCCC 2)
RO16 3  saturated zone (cm**3/g) * 2.000E+02 *-1.000E+00 3 .- ¥ DCNUCS( 2)
RO16 3 Leach rate (/yr) > 0.000E+00 * 0.000E+00 3 8.851E-06 ¥ ALEACH( 2)
RO16 3  Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 3 Distribution coefficients for daughter Gd-152 3 3 s 3
R0O16 3  Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 3 DCNUCCC 4)
R0O16 ¥  saturated zone (cm**3/g) 3-1.000E+00 3-1.000E+00 * 8.249E+02 3 DCNUCS( 4)
RO16 3  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 2.147E-06 * ALEACH( 4)
RO16 3  Solubility constant 3 0.000E+00 * 0.000E+Q0 3 not used 3 SOLUBK( 4)
3 3 3 3 ° 3
R0O17 ¥ Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 3 --- 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) 3 1.000E-04 ° 1.000E-04 3 --- 3 MLINH
RO17 * Exposure duration 3 3.000E+01 * 3.000E+01 3 --- : ED
R017 3 shielding factor, inhalation 3 4.000E-01 * 4.000E-01 3 - 3 SHF3
RO17 3 Shielding factor, external gamma ¥ 8.000E-01 * 7.000E-01 3 --- 3 SHF1
R0O17 * Fraction of time spent indoors 3 6.000E-01 * 5.000e-01 3 m-- 3 FIND
RO17 3 Fraction of time spent outdoors (on site) 3 2.000E-01 * 2.500£-01 3 --- Y FOTD
R017 ¥ Shape factor flag, external gamma 3 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. P FS
RO17 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
RO17 3 Outer annular radius (m}, ring 1: 3 not used * 5.000E+01 3 --- * RAD_SHAPE( 1)
RO17 *  Outer annular radius (m), ring 2: 3 not used * 7.071E+01 3 --- * RAD_SHAPE( 2)

R017 *  Outer annular radius (m), ring 3: 3 not used ¥ 0.000E+00 3 m—— 3 RAD_SHAPE( 3)
R017 *  outer annular radius (m}, ring 4: 3 not used 3 0.000E+00 ¥ --- 3 RAD_SHAPE( 4)
R0O17 3  Outer annular radius (m), ring 5: 3 not used 3 0,000E+00 * - 3 RAD_SHAPE( 5)
R0O17 3  Outer annular radius (m), ring 6: 3 not used 3 0.000E+00 7 --- > RAD_SHAPE( 6)
R0O17 *  Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 3 - 3 RAD_SHAPE( 7)
R0O17 *  oOuter annular radius (m), ring 8: 3 not used * 0.000E+00 3 —-- 3 RAD_SHAPE( 8)
R017 3 Outer annular radius (m), ring 9: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE( 9)
R017 3  oOuter annular radius (m), ring 10: 3 not used * 0.000E+0Q0 ¥ - 3 RAD_SHAPE(10)
R0O17 3  Outer annular radius (m), ring 11: 3 not used * 0.000E+00 3 b 3 RAD_SHAPE(11)
ROYT * Outer annutar radius (m), ring 12: 3 not used 3 0.000E+00 * - 3 RAD_SHAPE(12)
- 3 3 3 3 3
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File : 118-C-1 Area 1 SZ.RAD
Site-Specific Parameter Summary (contlnued)

0 3 3 User 3
Menu Parameter 5 Input % Default
AAAAAAA)&AAAAAAAAAAAAAAKAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAI.AAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAA
RD17 * Fractions of annular areas within AREA:
RO17 3 Ring 1 * not used * 1.000E+00
RO17 3 Ring 2 ¥ not used * 2.732E-01
R0O17 3 Ring 3 3 not used 3 0.000E+00
RO17 *  Ring 4 * not used * 0.000E+00
RO17 5 Ring 5 3 not used 3 0.000E+00
RO17 *  Ring 6 ® not used * 0.000E+00
RO17 * Ring 7 ® not used * 0.000E+00
RO17 3 Ring 8 5 not used ° 0.000E+00
RO17 5 Ring 9 * not used 3 0.000E+00
RO17 3 Ring 10 * not used 3 0.000E+00
RO17 *  Ring 11 * not used ¥ 0.000E+00
RO17 5 Ring 12 3 not used ¥ 0.000E+00

3 3 3
RO18 3 Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02
RO18 3 Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01
RO18 * Milk consumption (L/yr) 3 1.000E+02 * 9.200E+01
RO18 * Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01
RO18 * Fish consumption (kg/yr) 3 1.970E+01 * 5.4D0E+00
RD18 3 Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01
RO18 3 Soil ingestion rate (g/yr) 3 7.300E+01 ¥ 3.850E+01
RO18 3 Drinking water intake (L/yr) 3 7.300E+02 ¥ 5.100E+02
R018 3 Contamination fraction of drinking water * 1.000E+00 * 1.000E+00
R018 * Contamination fraction of household water * not used * 1.000E+00
RO18 3 Contamination fraction of livestock water ¥ 1.000E+00 * 1.000E+00
R0O18 3 Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+0D
RO18 3 Contamination fraction of aquatic food 3 5,000E-01 ¥ 5.000E-01
RO18 3 Contamination fraction of plant food 31 39
RO18 * Contamination fraction of meat -1 31
R018 * Contamination fraction of milk 3-1 -1

3 3 3
RO19 * Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01
R019 * Livestock fodder intake for mitk (kg/day) 3 5.500E+01 * 5.500E+01%
R0O19 * Livestock water intake for meat (L/day) 3 5.000e+01 ¥ 5.000E+01
RO19 3 Livestock water intake for milk (L/day) 3 1.600E+02 ¥ 1.600E+02
R019 3 Livestock soil intake (kg/day) 3 5.000E-01 3 5.000E-01
R0O19 * Mass loading for foliar deposition (g/m**3) ¥ 1.000E-04 3 1.000E-04
R0O19 * Depth of soil mixing layer (m) 3 1.500E-01 * 1.500E-01
RO19 3 Depth of roots (m) 3 9.000E-01 3 9.000E-01
RO19 3 Drinking water fraction from ground water * 1.000e+00 * 1.000E+00
RO19 ® Household water fraction from ground water ¥ not used * 1.000E+00
R019 * Livestock water fraction from ground water 3 1.000E+0D 3 1.000E+00
R0O19 * Irrigation fraction from ground water ' 1.000E+00 * 1.000E+00

3 3 3
R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) ! 7.000E-01 ¥ 7.000E-01
R19B * Wet weight crop yield for Leafy Ckg/m**2) * 1.500E+00 * 1.500E+00
‘R19B * Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 * 1.100E+00
R198 * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01
R19B 3 Growing Season for Leafy (years) 3 2.500E-01 3 2.500E-01
R19B * Growing Season for Fodder (years) 3 8.000E-02 * 8.000E-02
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File : 118-C-1 Area 1 SZ.RAD
Site-Specific Parameter Summary (contlnued)

0 3 3 User Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input % Default * (If different from user input) 3 Name
AAAARAAKARAAAAAAAAAAAKAKAAKAAAAKAAAKKAAAAAKAAAXAAKAAKAAAAKﬁﬁﬁAAAKAAAAAAKAAAAAKAAAABKAA&AAAAAAAAAAAAAAAKAAAKAKKAKAAAAAAAAAAAAAAAA
R198 * Translocation Factor for Non-lLeafy 3 1.000E-01 5 1.000E-01 * --- P TIVCD
R19B * Translocation Factor for Leafy S 1.000E+00 * 1.000E+00 * --- 3 TIV(2)
R19B * Translocation Factor for Fodder 3 1,000E+00 * 1.000E+00 ° --- 3 TIVE3)
R198B 3 Dry fFoliar Interception Fraction for Non-Leafy * 2.500E-01 3 2.500E-01 * - 3 RDRY(1)
R19B * Dry Foliar Interception Fraction for Leafy 3 2.5008-01 % 2,500E-01 3 - 3 RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder 3 2.500e-01 * 2.500E-01 3 - 3 RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 ? --- 3 RUWET(1)
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 3 --- 3 RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-0%1 3 2.500E-01 3 - 3 RWET(3)
R19B * Weathering Removal Constant for Vegetation 3 2.000E+01 3 2.000E+01 * - 3 WLAM

3 3 3 3 3
C14 3 C-12 concentration in water (g/cm**3) 3 not used * 2.000E-05 3 - 3 CI2WTR
€14 * C-12 concentration in contaminated soil (g/g) 3 not used ?* 3.000E-02 3 --- 3 cr2ecz
€14 3 Fraction of vegetation carbon from soil * not used ¥ 2.000E-02 ¥ --- 3 csoIL
C14 * Fraction of vegetation carbon from air * not used * 9.800E-01 3 --- 3 CAIR
€14 * C-14 evasion layer thickness in soil (m) * not used ¥ 3.000E-01 3 -~- * DMC
€14 ¥ C-14 evasion flux rate from soil (1/sec) * not used 3 7.000E-07 3 --- 3 EVSN
C14 * C-12 evasion flux rate from soil (1/sec) * not used 3 1.000E-10 * .- 3 REVSN
€14 * Fraction of grain in beef cattle feed * not used 3 8.000CE-01 3 --- 3 AVFG4
C14 3 Fraction of grain in milk cow feed ’ not used 3 2.000E-01 3 --- 3 AVFGS
C14 3 DCF correction factor for gaseous forms of C14 ¥ not used 3 B.894E+01 3 --- 3 CO2F
3 3 3 3 3
STOR * Storage times of contaminated foodstuffs (days): * > ? :
STOR *  Fruits, non-leafy vegetables, and grain ¥ 1.400E+01 3 1.400E+01 3 .- * STOR_T(1)
STOR *  Leafy vegetables 3 1.000E+00 3 1.000E+00 3 --- 3 STOR_T(2)
STOR *  Milk ¥ 1.000E+00 > 1.000E+00 * - 3 STOR_T(3)
STOR *  Meat and poultry * 2.000E+0% * 2.000E+017 3 --- 3 STOR_T(4)
STOR *  Fish * 7.000E+00 3 7.000E+00 * 3 STOR_T(5)
STOR 3  Crustacea and mollusks ? 7.000E+00 * 7.000E+00 °* .- 3 STOR_T(6)
STOR *  Mell water 3 1.000E+00 * 1.000E+00 3 --- 3 STOR_T(7)
STOR ¥  Surface water * 1.000E+00 3 1.000E+00 * i * STOR_T(8)
STOR 3  Livestock fodder 3 4.500E+01 * 4.500E+01 * --- 3 STOR_T(9)
3 3 3 3 3
RO21 ¥ Thickness of building foundation (m) 3 not used 3 1.500E-01 % --- 3 FLOOR1
RO21 ¥ Bulk density of building foundation (g/cm**3) ¥ not used 3 2.400E+00 * - 3 DENSFL
RO21 * Total porosity of the cover material 3 not used 3 4.000E-01 ¢ --- 3 TPCV
RO21 * Total porosity of the building foundation 3 not used 3 1.000E-01 ? --- 3 TPFL
R021 * Volumetric water content of the cover material 3 not used * 5.00DE-02 ? --- 3 PH20CV
RO21 * Volumetric water content of the foundation 3 not used * 3.000E-02 3 - 3 PH2OFL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 *  in cover material 3 not used 3 2.000E-06 * --- 3 DIFCY
RO21 *  in foundation material 3 not used * 3.000E-07 3 --- 3 DIFFL
RO21 *  in contaminated zone soil 3 not used * 2.000E-06 3 - 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) 3 not used * 2.000E+00 * --- 3 HMIX
RO21 * Average building air exchange rate (1/hr) * not used ¥ 5.000E-01 3 --- 3 REXG
R021 3 Height of the building (room) (m) * not used * 2.500E+00 3 --- > HRM
RO21 3 Building interior area factor 3 not used 3 0.000E+00 * --- 3 FAI
R021 * Building depth below ground surface (m) 3 not used *-1,000E+00 3 - 3 DMFL
R021 % Emanating power of Rn-222 gas 3 not used 3 2,.500E-01 * .- ¥ EMANA(1)
R021 * Emanating power of Rn-220 gas 3 not used ¥ 1.500E-01 ¥ - 3 EMANA(2)
3 3 3 3 3
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File : 118-C-1 Area 1 SZ.RAD

Site-Specific Parameter Summary (continued)
0 3 3 User 3 3 Used by RESRAD ' Parameter

Menu 3 t * Default 3 (If di

RARRRAARARAAAR ARARARRRARARAARRARARARR

TITL * Number of graphical time points 3 32 H .- 3

TITL * Maximum number of integration points for dose 3 1 3 .- 3

TITL 3 Maximum number of integration points for risk 3 5 3 .- 3

1885810002220 000R 0800 R 00100 020000000000 0000000800080 00000 000000800000 %¢030R0000000000 203080808000 0000000000¢848441!

Summary of Pathway Selections

Pathway 3 User Selection
ARRAARARRRARAARAARARAAAARAARARARRAAARRARARARAARARAR
1 -~ external gamma 3 active
2 -~ inhalation (w/o radon)? active
3 -~ plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- mitk ingestion 3 active
6 -~ aquatic foods 3 active
7 -- drinking water k4 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 active
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Summary : 118-C-1 Burial Ground Area 1 Shallow Zone
File : 118-C-1 Area 1 SZ.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARRARARARARAAAAARAARAAARAARA AARARARARAARARKRARAAARRARKARRARARA
Area:  3018.00 square meters Cs-137 1.850E-01
Thickness: 28.20 meters Eu-152 1.210E-01
Cover Depth: 0.00 meters
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

ARARARRAARRAARRRAARAAARAAARAARARARAARARARRARAAAAAARAARAAAAAARAARARARRARAAR
t (years): 0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.200E+01 4.300E+01 1.310E+02 3.000E+02 1.000E+03
TDOSE(t): 9.453E-01 9.090E-01 8.412E-01 6.954E-01 5.995E-01 2.115E-01 2.096E-02 4.133E-04 4.010E-11
M(t): 6.302E-02 6.060E-02 5.608E-02 4.636E-02 3.997E-02 1.410E-02 1.398E-03 2.755E-05 2.673E-12

OMaximum TDGSE(t): 9.453E~01 mrem/yr at t = 0.000E+00 years
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File : 118-C-1 Area 2 SZ.RAD
Dose Cohversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
0 ! ' Current 3
Menu 3 Parameter ! Value 3 Default
AAKAAAAAAAAAAAAAAAAAAAlAKAAA&AARAAKAAAAAKKAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
B-1 3 Dose conversion factors for inhalation, mrem/pCi:
B-1 3 C-14 ¥ 2.090E-06 * 2.090E-06
B-1 3 Co-60 5 2.190E-04 * 2.190E-04
B-1 3 Cs-137+D ¥ 3.190E-05 * 3.190E-05
. B-1 3 Eu-152 * 2.210E-04 3 2.210E-04
B-1 3 Gd-152 ¥ 2.430E-01 * 2.430E-01
B-1 3 H-3 ¥ 6.400E-08 * 6.400E-08
B-1 % Ni-63 ¥ 6.290E-06 * 6.290E-06
3 3 3
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3
p-1 ¥ ¢c-14 ¥ 2.090E-06 3 2.0%90E-06
D-1 3 Co-60 3 2.690E-05 3 2.690E-05
D-1 3 Cs-137+D * 5.000E-05 * 5.000E-05
D-1 * Eu-152 > 6.480E-06 3 6.480E-06
D-1 ¥ Gd-152 S 1.610E-04 3 1.610E-04
D-1 3 H-3 ¥ 6.400E-08 3 6.400E-08
D-1 3 Ni-63 3 5.770E-07 * 5.770E-07
3 3 3
D-34 3 Food transfer factors: 3 3
D-34 3 C-14 , plant/soil concentration ratio, dimensionless ¥ 5.500E+00 ¥ 5.500E+00
D-34 * C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.100E-02 * 3.100E-02
D-34 3 C-14 . milk/slivestock-intake ratio, (pCi/L)/(pCi/d) ¥ 1.200E-02 * 1.200E-02
D-34 3 ! 3
D-34 3 Co-60 , plant/soil concentration ratio, dimensionless * 8.000E-02 3 8.000E-02
D-34 > Co-60  , beef/livestock-intake ratio, (pCiskg)/(pCi/d)  * 2.000E-02 * 2.00CE-02
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 2.000E-03 * 2.000E-03
D-34 3 s 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless ¥ 4.000E-02 * 4.000E-02
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCisd) * 3.000E-02 * 3.000E-02
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCifL)/(pCi/d) * 8.000E-03 * 8.000E-03
D-34 * 3 3
D-34 3 Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05
D-34 3 3 3
D-34 3 Gd-152 , plant/soil concentration ratio, dimensionless ¥ 2.500E-03 * 2.500E-03
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) ¥ 2.000E-03 ° 2.000E-03
D-34 3 Gd-152 , milk/livestock-intake ratic, (pCi/L)/{(pCi/d} * 2.000E-05 * 2.000E-05
D-34 3 3 3
D-34 3 H-3 , plant/soil concentration ratio, dimensionless 3 4.800E+00 3 4.800E+00
D~34 3 H-3 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) 3 1.200E-02 * 1.200E-02
D-34 3 H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 1.000E-02 * 1.000E-02
D-34 3 3 3
D-34 3 Ni-63 , plant/soil concentration ratio, dimensionless ¥ 5.000E-02 * 5.000E-02
D-34 3 Ni-63 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-03 3 5.000E-03
D-34 3 Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) s 2.000E-02 * 2.000E-02
3 3 3
D-5 * Bioaccumulation factors, fresh water, L/kg: ¥ 3
D-5 3 C-14 , fish * 5.000E+04 > 5.000E+04
D-5 * C-14 , crustacea and mollusks 3 9.100E+03 * 9,100E+03
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

¥ ¥ Current 3 s Parameter

M *  Value 3 Dpefault *

AR KAAAAAAAAAAAAAA)SAAAAAAAAAAMMAAMRAKAMKAM
Y €Co-60 , fish 5 3.000E+02 * 3.000E+02 ¥ BIOFAC( 2,1)
* Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 3 BIOFAC( 2,2)
3 3 3 3

3 Cs-1374D , fish 5 2.000E+03 * 2.000E+03 * BIOFAC( 3,1)
3 Cs-137+D , crustacea and mollusks ® 1.000E+02 * 1.000E+02 * BIOFAC( 3,2)
3 3 3 3

* Eu-152  , fish * 5.000E+01 * 5.000E+01 3 BIOFAC( 4,1)
3 Eu-152 , crustacea and mol lusks ® 1.000E+03 * 1.000E+03 ® BIOFACC 4,2)
3 3 3 3

s 6d-152  , fish 3 2.500E+01 * 2.500E+01 3 BIOFAC( 6,1)
¥ Gd-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 * BIOFACC §,2)
3 3 3 3

3 §-3 , fish 3 1.000E+00 * 1.000E+00 ¥ BIOFACC 7,1)
> H-3 , crustacea and mol lusks * 1.000E+00 * 1.D00E+00 ¥ BIOFAC( 7,2)
3 3 3 3

3 Ni-63 , fish 3 1.000E+02 * 1.000E+02 * BIOFAC( 8,1)
¥ Ni-63 crustacea and mol lusks 3 1.000E+02 * 1,000E+02 3 BIOFAC( 8,2)
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD
Site-Specific Parameter Summary

0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu ? Parameter * Input 3 Default 3 (If different from user input) 3 Name
AAAAAAAAAAAAAMMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKA
R0O11 3 Area of contaminated zone (m**2) 3 2.339e+03 5 1.000E+04 3 --- 3 AREA
R011 * Thickness of contaminated zone (m) 3 2.720E+01 3 2.000E+00 * --- 3 THICKO
RC11 * Length parallel to aquifer flow (m) 3 8.500E+01 3 1.000E+02 3 .- 3 LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 1.500e+01 3 2,.500E+01 3 .- 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 3 0.000E+00 * .- 371
RO11 ¥ Times for calculations (yr) 3 1.000E+00 * 1.000E+0Q 3 .- 31C2)
R0O11 * Times for calculations (yr) 3 3.000E+00 * 3.000E+00 3 .- 3¢ 3
RO11 * Times for calculations (yr) 3 8.000E+00 3 1.000E+01 3 --- STC &)
RO11 * Times for calculations (yr) 3 1.200E+01 ¥ 3.000E+01 3 .- 3TC5
RO11 ¥ Times for calculations (yr) 3 4.300E+01 * 1.000E+02 3 .- 3TC 6)
RO11 ¥ Times for calculations (yr) ¥ 1.310E+02 * 3.000E+02 - ST
RO11 3 Times for calculations (yr) 3 3.,000E+02 ° 1.000E+03 3 --- 3TC 8)
ROT1 * Times for calculations (yr) * 1.000E+03 * 0.000E+00 3 - PTED
RO11 * Times for calculations (yr) ¥ not used * 0.000E+0Q 3 - 3 T¢0)

3 3 3 -3 3 -
RO12 * Initial principal radionuclide (pCi/g): C-14 3 8.000E+00 3 0.000E+00 3 --- 81D
R0O12 3 Initial principal radionuclide (pCi/g): Co-60 ¥ 9.900E-01 3 0.000E+0Q 3 --- 3 81¢ 2)
RO12 * Initial principal radionuclide (pCi/g): C€s-137 3 1.400E-01 * 0.000E+00 3 .- ¥ 81 3)
RO12 3 Initial principal radionuclide (pCi/g): Eu-152 3 1.990E-01  0.00CE+0Q 3 --- 3 S1C 4)
RO12 ¥ Initial principal radionuclide (pCi/g): H-3 3 4.760E+00 3 0.000E+00Q 3 - S
RO12 * Initial principal radionuclide (pCi/g): Ni-63 * 2.610E+01 * 0.000E+00 3 --- 3 81(¢ 8)
RO12 3 Concentration in groundwater  (pCi/L): C-14 3 not used 3 0.000E+00 3 --- U
RO12 * Concentration in groundwater (pCi/L): Co-60 ¥ not used 3 0.000E+00 3 --- W 2)
RO12 ¥ Concentration in groundwater (pCi/L): Cs-137 3 not used 3 0.000E+00 3 .- 3OWIC 3
RO12 * Concentration in groundwater (pCi/L): Eu-152 3 not used 3 0.000E+0Q ¥ --- 3 Wi &)
R0O12 * Concentration in groundwater  (pCi/L): H-3 3 pot used 3 0.000E+00 3 m-- 3WIC T
RO12 3 Concentration in groundwater  (pCi/L): Ni-63 3 not used 3 0.000E+00 @ --- P WIC 8)

3 3 3 3 3
RO13 ?* Cover depth (m) 3 0.000E+00 * 0.000E+00 3 -—-- 3 COVERO
R013 3 Density of cover material (g/cm**3) 3 not used 3> 1.500E+00 ° - 3 DENSCV
RO13 3 Cover depth erosion rate (m/yr) 3 not used 3 1.000E-03 3 --- 3 ovev
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 3 1.500E+00 3 .- 3 DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) 5 1.000E-03 * 1.000E-03 3 --- P vez
R0O13 ¥ Contaminated zone total porosity * 4.000E-01 * 4.000E-01 3 --- 3 TPCZ
RO13 ¥ Contaminated zone field capacity * 1.500E-01 * 2.000E-01 3 m-- 3 FCCZ
R013 3 Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 ® 1.000£+01 * --- 3 Heez
RO13 3 Contaminated zone b parameter * 4.050E+00 3 5.300E+00 3 - ¥ BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 3 2.000E+0Q 3 - 3 WIND
RO13 * Humidity in air (g/m**3) 3 8.000e+00 * 8.000E+00 3 g ¥ HUMID
R013 * Evapotranspiration coefficient 5 9.100E-01 * 5.000E-01 3 --- 3 EVAPTR
RO13 ¥ Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 * --- 3 PRECIP
R0O13 * Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 * - 3 RI
R0O13 * Irrigation mode 3 overhead ° overhead °* --- 3 IDITCH
RO13 * Runoff coefficient 3 2.000E-01 * 2.000E-01 * --- > RUNOFF
R013 * Watershed area for nearby stream or pond (m**2) 35 1,000E+06 * 1.000E+06 * --- 3 WAREA
R013 5 Accuracy for water/soil computations * 1.000E-03 * 1.000€-03 °* - 3 EPS

3 3 3 3 3
RO14 3 Density of saturated zone (g/cm**3) ¥ 1.600E+0D * 1.500E+00 * - 3 DENSAQ
RO14 ¥ Saturated zone total porosity 3 4,000E-01 * 4,000E-01 3 - ¥ TPSZ
RO14 ¥ Saturated zone effective porosity 3 2.500E-01 * 2.000E-01 3 - ’ EPSZ
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD
Site-Specific Parameter Summary (continued)
0 3 3 User 3 3 Used by RESRAD ¥ Parameter

Menu 3 Parameter P Input ¥ Default 3 (If different from user input) * Name
RAARRRARARARRARAAARARAARAARARRARARAARARAARAARARARARARARARAARRARARAARARARAARARARAAARRARARARRARARARARARARRARARKARARRARRARARRAKRRAR

RO14 3 saturated zone field capacity * 1.500E-01 ® 2.000E-01 * - > FCSZ
RO14 3 saturated zone hydraulic conductivity (m/yr) # 5.530E+03 * 1.000E+02 ° .- > Hesz
RO14 ¥ Saturated zone hydraulic gradient 3 1.250E-03 3 2.000E-02 * - 5 HGWT
RO14 3 saturated zone b parameter * 4.050E+00 * 5.300E+00 °* - * BSZ
RO14 * Water table drop rate (m/yr) . * 1.000E-03 ° 1.000E-03 * .- 5 OVNT
RO14 3 Well pump intake depth (m below water table) 3 4.600E+00 * 1.000E+01 3 5 DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 3 - > MODEL
RO14 3 Well pumping rate (m**3/yr) 3 2.500E+02 * 2.500E+02 ° --- P
3 3 3 3 3
RO15 ° Number of unsaturated zone strata 20 31 3 - ® NS
3 3 3 3 3
RO16 3 Distribution coefficients for C-14 ! 3 3 3
RO16 3 Contaminated zone (cm**3/g) * 2.000E+02 3 0.000E+00 3 --- > DCNUCCC 1)
RO16 *  saturated zone (cm**3/g) * 2.000E+02 * 0.000E+00 ? .- ¥ DCNUCSC 1)
RO16 *  Leach rate (/yr)  0.000E+00 * 0.000E+00 3 9.176E-06 3 ALEACH( 1)
RO16 ¥ Solubility constant > 0.000E+00 * 0.000E+00 3 not used 5 SOLUBK( 1)
3 3 3 3 3
RO16 * Distribution coefficients for Co-60 3 3 3 3
RO16 *  Contaminated zone (cm**3/g) * 5.000E+01 * 1.000E+03 * .- ¥ DENUcC( 2)
RO16 *  Saturated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 3 .- 5 DCNUCSC 2)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 3.664E-05 3 ALEACH( 2)
R0O16 3  Solubility constant > 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 2)
3 3 3 3 3
R016 * Distribution coefficients for Cs-137 3 3 3 3
RO16 *  Contaminated zone (cm**3/g) ? 5.000E+01 * 1.000E+03 > - ¥ DCNUceC 3)
RO16 3  saturated zone (cm**3/g) * 5.000E+01 > 1.000E+03 * 3 DCNUCS( 3)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.664E-05 3 ALEACH( 3)
RO16 3  Solubility constant > 0.000E+00 * 0.000E+00 3 not used * SOLUBK( 3)
3 3 3 3 3
RO16 * Distribution coefficients for Eu-152 3 : 3 3
R016 3 Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 ? --- > DCNUCC( 4)
RO16 3  saturated zone (cm**3/g) > 2.000E+02 3-1.000E+00 * --- ¥ DCNUCS( 4)
RO16 *  Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 9.176E-06 5 ALEACH( 4)
RO16 *  Solubility constant * 0.000E+00 * 0.00CE+00 * not used ¥ SOLUBK( 4)
3 3 3 3 3
RO16 3 Distribution coefficients for H-3° 3 3 3 ks
RQ16 *  Contaminated zone (cm**3/g) 3 0.000E+00 * 0.000E+00 * .- 3 DCNUCC( 7)
RO16 3 Saturated zone (cm**3/g) 3 0.000E+00 * 0.000E+00 ? - 3 DCNUCSC 7)
RO16 3 Leach rate (/yr) 3 0.000E+00 ® 0.000E+00 * 1.517E-02 3 ALEACHC 7)
RO16 3 Solubility constant * 0.000E+0C * 0.00CE+0Q 3 not used 3 SOLUBK( 7)
3 3 3 3 3
R0O16 * Distribution coefficients for Ni-63 3 3 3 3
RO16 3  Contaminated zone (cm**3/g) * 3.000E+01 * 1.000E+03 * .- * DCNucC( 8)
R016 *  Saturated zone (cm**3/g) * 3.000E+01 * 1.000E+03 3 .- * DCNUCS( 8)
RO16 3 Leach rate (/yr) * 0.000E+00 3 0.000E+00 * 6.097e-05 * ALEACH( 8)
RO16 3 Solubility constant * 0.000E+00 * 0.00Q0E+00 3 not used * SOLUBK( 8)
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD

Site-Specific Parameter Summary (contmued)
0 s : 3 User 3 Used by RESRAD ¥ Parameter
3 Input * Default ¥ (If different from user input) ? Name
MKAMA.&AA/&AAAAAA?SA)&AKAAMKAAAKAKKKAAKAAMAAAAAAMAAAAAI\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAA
RO16 ¥ Distribution coefficients for daughter Gd-152 3

RO16 3  Contaminated zone (cm**3/g) 3-1.000E+00 3-1.000E+00 * 8.249E+02 * DCNUCC( 6)
RO16 *  saturated zone (cm**3/g) *-1.000E+00 *-1.000E+00 3 8.249E+02 ¥ DCNUCS( 6)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 2.226E-06 3 ALEACH( 6)
RO16 3 Solubility constant 3 0.000E+00 3 0,000E<00 3 not used 5 SOLUBK( 6)
3 3 3 3 3
RO17 3 Inhalation rate (m**3/yr) * 7.300E+03 3 8.400E+03 3 --- ¥ INHALR
R017 3 Mass loading for inhalation (g/m**3) * 1.000E-04 > 1.00CE-04 3 --- 3 MLINH
R0O17 3 Exposure duration 3 3.000E+01 3 3.000E+0D1 3 - * ED
R017 * shielding factor, inhalation ® 4.000E-01 ® 4.000E-01 ? === * SHF3
R017 * shielding factor, external gamma 3 8.000E-~01 * 7.000E-01 * - 3 SHF1
RO17 3 Fraction of time spent indoors S 6.000E-01 3 5.000E-01 3 --- 3 FIND
RO17 3 Fraction of time spent outdoors (on site) 3 2.000E-01 5 2.500E-01 3 --- 3 FOTD
R017 * shape factor flag, external gamma ¥ 1.000E+00 * 1.000E+00 * >0 shows circular AREA. 3 FS
R017 * Radii of shape factor array (used if FS = -1): 3 3 3 3
R017 *  oOuter annular radius (m), ring 1: 3 not used 3 5.000E+01 ° -—- 3 RAD_SHAPE( 1)
R0O17 3 outer annular radius (m)}, ring 2: * not used S 7.071E+01 3 .- ¥ RAD_SHAPE( 2)
R017 3  oOuter annular radius (m), ring 3: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 3)
R017 ¥ oOuter annular radius (m), ring 4: * not used ¥ 0.000E+00 ° --- ¥ RAD_SHAPE( 4)
R017 *  Outer annular radius (m), ring 5: * not used 3 0.000E+00 3 - ¥ RAD_SHAPE( 5)
R0O17 3 outer annular radius (m), ring 6: * hot used 3 0.000E+00 3 === ¥ RAD_SHAPE( 6)
R0O17 ®  outer annular radius (m), ring 7: * not used 3 0.000E+00 * m-- 3 RAD_SHAPE( 7)
R017 *  Outer annular radius (m), ring 8: 3 not used 3 0.000E+00 * - 3 RAD_SHAPE( 8)
RO17 3  oOuter annular radius (m), ring 9: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 9)
RO17 3  Outer annular radius (m), ring 10: } not used * 0.000E+00 3 - * RAD_SHAPE(10)
RO17 *  outer annular radius (m), ring 11: > not used ¥ 0.000E+00 ° --- * RAD_SHAPE(11)
R017 3  oOuter annular radius (m), ring 12: 3 hot used 3 0.000E+00 3 --- 3 RAD_SHAPE(12)
3 3 3 3 3
RO17 * Fractions of annular areas within AREA: s 3 3 3
RO17 3 Ring 1 * not used 3 1.000E+00 ° - 3 FRACAC 1)
R0O17 * Ring 2 * not used * 2.732E-01 - 3 FRACA( 2)
RO17 3 Ring 3 3 not used 3 0.000E+00 3 --- 3 FRACA( 3)
RO17 3 Ring 4 ¥ not used 3 0.000E+00 3 - 3 FRACA( 4)
R0O17 * Ring 5 * not used * 0.000E+00 3 - ¥ FRACAC 5)
RO17 3 Ring 6 * not used 3 0.000E+00 3 --- 3 FRACA( 6)
RO17 3 Ring 7 * not used 3 0.000E+00 3 - 3 FRACA( 7)
RO17 3 Ring 8 * not used ? 0.000E+00 3 --- 3 FRACA( 8)
RO17 3 Ring 9 > not used * 0.000E+00 3 --- 3 FRACAC 9)
RO17 3 Ring 10 * not used 3 0.000£+00 3 == 3 FRACA(10)
RO17 * Ring 1 * not used ¥ 0,0006+00 3 “-- 3 FRACA(11)
RO17 3 Ring 12 * not used 3 0.000E+00 3 --- 3 FRACA(12)
3 . 3 3 3 3
RO18 3 Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.600E+02 * --- ¥ DIET(1)
R018 ° Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01 3 --- 3 DIET(2)
RO18 3 Milk consumption (L/yr) ¥ 1.000E+02 * 9.200E+01 3 === ¥ DIET(3)
R018 * Meat and poultry consumption (kg/yr) * 3.600E+01 * 6.300E+01 ° --- ¥ DIET(4)
R018 ¥ Fish consumption (kg/yr) 3 1.970E+01 3 5.400E+00 ¥ --- 3 DIET(S)
RO18 * Other seafood consumption (kg/yr) 3 9.000E-01 * 9,000E-01 3 - ¥ DIET(6)
RO18 * Soil ingestion rate (a/yr) 3 7.300E+01 3 3.650E+01 3 5 S0IL
RO18 3 Drinking water intake (L/yr) 5 7.300E+02 * 5.100E+02 > DI
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD
Site-Specific Parameter Summary (continued)

0 3 3 User 3
Menu 3 Parameter > Input % Default
ARARAARRRAARARRARRAAAARRAAAARARARARAARRARARARARAARAAARAAARARARAARAAARARRRAAARARARARARAA
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00
RO18 3 Contamination fraction of household water * not used 3 1.000E+00
RO18 * Contamination fraction of Llivestock water * 1.000E+00 * 1.000E+00
RO18 * Contamination fraction of irrigation water > 1.000E+00 * 1.000E+00
RO18 3 Contamination fraction of aquatic food * 5.000E-01 * 5.000E-01
RO18 3 Contamination fraction of plant food 3 0.000E+00 3-1
R018 3 Contamination fraction of meat * 0.000E+00 -1
RO18 3 Contamination fraction of milk- ¥ 0.000E+00 *-1

3 3 3
RO19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 3 6.800E+01
R0O19 ¥ Livestock fodder intake for milk (kg/day) 3 5.500E+01 3 5.500E+01
RO19 * Livestock water intake for meat (L/day) 3 5.000E+01 ¥ 5.000E+01
RO19 * Livestock water intake for milk (L/day) ¥ 1.600E+02 3 1.600E+02
RO19 * Livestock soil intake (kg/day) * 5,000E-01 ¥ 5.000E-01
RO19 * Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04
R0O19 3 Depth of soil mixing layer (m) * 1.500E-01 * 1.500E-01
RO19 * Depth of roots (m) 3 9,000E-01 5 9.000E-01
RO19 * Drinking water fraction from ground water ¥ 1.000E+00 * 1,000E+00
RO19 ¥ Household water fraction from ground water 3 not used * 1.000E+00
RO19 3 Livestock water fraction from ground water * 1.000E+00 * 1.000E+00
RO19 * Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00

3 3 3
R198 3 Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 * 7.000E-01
R19B * Wet weight crop yield for Leafy Ckg/m**2) 3 1.500E+00 ¥ 1.500E+00
R19B ¥ Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 3 1.100E+00
R19B 3 Growing Season for Non-Leafy (years) 3 1.700E-01 3 1.700E-01
R198 3 Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01
R19B * Growing Season for Fodder (years) 3 8.000E-02 * 8.000E-02
R19B * Translocation Factor for Non-Leafy 3 1.000E-01 * 1.000E-01
R198 ¥ Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00
R19B 3 Translocation Factor for Fodder 3 1.000E+00 * 1.000E+00
R198 ¥ Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500E-01
R19B ¥ Dry Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01
R198 3 Dry Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01
R19B ¥ Wet Faliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01
R198 3 Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01
R19B 3 Weathering Removal Constant for Vegetation 3 2.000e+01 * 2.000E+01

3 3 3
€14 ¥ C-12 concentration in water (g/cm**3) * 2.000E-05 * 2.000E-05
€14 % €-12 concentration in contaminated soil (g/g) 3 3.000E-02 * 3.000E-02
C14 3 Fraction of vegetation carbon from soil 3 2.000E-02 3 2.000E-02
C14 3 Fraction of vegetation carbon from air 3 9.800E-01 * 9.800E-01
C14 3 C-14 evasion layer thickness in soil (m) 3 3.000E-01 * 3.000E-01
C14 3 C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 * 7.000E-07
C14 3 C-12 evasion flux rate from soil (1/sec) * 1.000E-10 * 1.000E-10
C14 3 Fraction of grain in beef cattle feed ? 8.000E-D1 * 8.000E-01
C14 3 Fraction of grain in milk cow feed 3 2.000E-01 * 2.000E-01
Ct4 3 DCF correction factor for gaseous forms of C14 3 8.894E+D1 5 B8.894E+01

3 3 3

Used by RESRAD

CVP-2006-00011

Parameter

FDW
FHAW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LF16
LWIS
LWI16
Ls1
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YW
YV(2)
YV(3)
TECH
TE(2)
TE(3)
TIV(D)
TIV(2)
TIV(3)
RDRY (1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
c12cz
CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5
CO2F
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Parameter
Name

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1Y
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAL

DMFL
EMANACT)
EMANA(2)

NPTS
LYMAX
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD
Site-Specific Parameter Summary (contmued)

0 3 ¥ User 3
Menu 3 Parameter 3 Input ¥ Default
AAAAAAAAAAA1&AAAAA};AAAAAAAAAAAAAAAhAAAAAMAAKMZSAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAMAAAA
STOR ¥ Storage times of contaminated foodstuffs (days): * 3 s
STOR 3  Fruits, non-leafy vegetables, and grain ¥ 1.400E+01 ¥ 1.400E+01 *
STOR *  Leafy vegetables ¥ 1.000E+20 3 1.000E+00 3
STOR 3 Milk * 1.000E+00 * 1.000E+00 3
STOR > Meat and poultry 3 2.000E+01 ¥ 2.000E+01 3
STOR *  Fish * 7.000E+00 3 7.000E+00 3
STOR 3  Crustacea and mollusks * 7.000E+00 * 7.000E+00 *
STOR 3 Well water 5 1.000E+00 3 1.000E+00 3
STOR *  Surface water * 1.000E+00 ¥ 1.000E+00 3
STOR *  Livestock fodder ¥ 4,500E+01 3 4.500E+01 3

3 3 3 3
RO21 3 Thickness of building foundation (m) > not used 3 1.500E-0%1 3
RO21 3 Bulk density of building foundation (g/cm**3) 5 not used * 2.4008E+00 3
RO21 * Total porosity of the cover material ¥ not used 3 4.000E-01 3
R021 3 Total porosity of the building foundation ’ not used 3 1.000E-01 3
RO21 * Volumetric water content of the cover material ° not used * 5.000E-02 3
RO21 * Volumetric water content of the foundation * not used * 3.000E-02 3
RO21 3 Diffusion coefficient for radon gas (m/sec): ¥ 3 3
R0O21 *  in cover material ¥ not used ?* 2.000E-06 *
RO21 * in foundation material ¥ not used ¥ 3.000E-07 *
RO21 * in contaminated zone soil * not used 3 2.000E-06 *
RO21 * Radon vertical dimension of mixing (m) > not used * 2.000E+00 3
R0O21 * Average building air exchange rate (1/hr) ¥ not used ¥ 5.000E-01 °
RO21 * Height of the building (room) (m) ¥ not used * 2.500E+00 3
R0O21 * Building interior area factor 3 not used * 0.000E+00C 3
RO21 * Building depth below ground surface (m) ¥ not used *-1.000E+00 *
RO21 * Emanating power of Rn-222 gas ! not used * 2.500E-01 *
R021 3 Emanating power of Rn-220 gas ¥ not used ¥ 1.500E-01 *

3 3 3 3
TITL * Number of graphical time points 3 32 3 --- 3
TITL * Maximum number of integration points for dose ¥ 1 3 - 3
TITL * Maximum number of integration points for risk 3 5 3 --- 3

Summary of Pathway Selections

3 User Selection
AAKMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA)(AAAAAAAM

1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 active
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Summary : 118-C-1 Burial Ground Area 2 Shallow Zone
File : 118-C-1 Area 2 SZ.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
AARRARRARAARRARARAAARRARAAAR ARARRRARARARARAARARARARARARAAARAAR
Area:  2339.00 square meters c-14 8.000E+00
Thickness: 27.20 meters Co-60 9.900E-01
Cover Depth: 0.00 meters Cs-137 1.400E-01
Eu-152 1.990E-01
H-3 4.760E+00
Ni-63 2.610E+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose iLimit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

RARAARRARAAAARAARARARAAARRAARAARRRARRRARRARARARARAARKAARRARARAARKARRABAARA
t (years): O0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.200E+01 4.300E+01 1.3108+02 3.000E+02 1.000E+03
TDOSE(t): 1.107E+01 9.909E+00 7.947E+00 4.360E+00 2.765E+00 2.401E-01 2.226E-02 4.910E-03 5.611E-05
M(t): 7.381E-01 6.606E-01 5.298E-01 2.9076-01 1.844E-01 1.601E-02 1.484E-03 3.273E-04 3.740E-06

OMaximum TDOSECt): 1.107E+01 wrem/yr at t = 0.000E+00 years
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ATTACHMENT 9

12/05/2006

: 118-C-1 Area 3 SZ.RAD

Dose Conversion Factor (and Related) Parameter Summary

13:14 Page

File: HEAST 2001 Morbidity

Parameter

3 pose conversion factors for inhalation, mrem/pCi:

Co-60
Cs-137+D
Eu-152
Gd-152
Sr-90+D

Dose conversion factors for ingestion, mrem/pCi:

Co-60
Cs-137+D
Eu-152
Gd-152
Sr-904D

Food transfer factors:

Co-60
Co-60
Co-60

3

plant/soil concentration ratio, dimensionless

. beef/livestock-intake ratio, (pCiskg)/(pCi/d)
. milk/livestock-intake ratio, (pCisL)/(pCi/d)

Cs-137+D ,

Cs-137+D
Cs-137+D

Eu-152
Eu-152
Eu-152

Gd-152
6d-152
Gd-152

Sr-90+D
Sr-90+D
Sr-90+D

’

.« &~

« o~

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
mitk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/ka)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCis/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumutation factors, fresh water, L/kg:
, fish
, crustacea and moliusks

Co-60
Co-60

Cs-137+D ,

Cs-137+D

Eu-152
Eu-152

Gd-152
Gd-152

'

fish
crustacea and mollusks

fish

, crustacea and mollusks

-~ =

fish
crustacea and mollusks

E-33

3
3

L VY

Interstitial Area (West) Shallow Zone

Current
Value

2.190E-04
3.190E-05
2.210E-04

2

2.430E-01

1.310E-03

2.690E-05
5.000E-05
6.480E-06
1.610E-04
1.530E-04

8.000E-02
2.000E-02
2.000e-03

4.000E-02
3.000E-02
8.000E-03

2.500e-03
2.000E-03
2.000E-05

2.500E-03
2.000E-03
2.000E-05

3.000€-01
8.000E-03
2.000E-03

3.000E+02
2.000E+02

2.000E+03
1.000E+02

5.000E+01
1.000E+03

2.500E+01
1.000E+03

3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

AAAAAAAAAAAAAAKAAAAAAAAAAAAAAAMAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3

CVP-2006-00011

Rev. 0

3 Parameter
Default ? Name
2.190E-04 ¥ DCF2¢ 1)
3.190E-05 * DCF2( 2)
2.210E-04 3 DCF2( 3)
2.430E-01 3 DCF2¢ 5)
1.310E-03 > DCF2¢ 6)
3
3
2.690E-05 3 DCF3( 1)
5.000E-05 3 DCF3( 2)
6.480E-06 3 DCF3( 3)
1.610E-04 3 DCF3( 5)
1.530E-04 3 DCF3( 6)
3
3
8.000E-02 > RTF( 1,1)
2.000E-02 3 RTF( 1,2)
2.000E-03 3 RTF( 1,3)
3
4.000E-02 3 RTFC 2,13
3.000E-02 * RTF( 2,2)
8.000E-03 * RTF( 2,3)
3
2.500E-03 * RTFC¢ 3,1)
2.000E-03 3 RTF( 3,2)
2.000E-05 * RTF( 3,3)
3
2.500E-03 * RTF( 5,1)
2.000E-03 * RTF( 5,2)
2.000E-05 * RTF( 5,3)
3
3.0006-01 3 RTF( 6,1)
8.000E-03 * RTF( 6,2)
2.000E-03 * RTF( 6,3)
3
3
3.000E+02 3 BIOFACC 1,1)
2.000E+02 * BIOFAC( 1,2)
3
2.000E+03 * BIOFAC( 2,1)
1.000E+02 ¥ BIOFAC( 2,2)
3
5.000E+01 3 BIOFAC( 3,1)
1.000E+03 3 BIOFAC( 3,2)
3
2.500E+01 ¥ BIOFAC( 5,1)
1.000E+03 3 BIOFAC( 5,2)
3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 3 Current ° 3 Parameter
Menu ? Parameter 3 value Y pefault 3 Name
RRARARAARRARARAARARARAARARRRARRARARRRARARAARAARARARARAARAAAARAARARAARRAARAARRARRARRAARARAARARARRARKARARARR
D-5 3 sr-90+D , fish ¥ 6.000E+01 3 6.000E+01 3 BIOFAC( 6,1)
D-5 3 Sr-90+4D , crustacea and mollusks * 1.000E+02 * 1.000E+02 > BIOFAC( 6,2)
R S e L R T TR T R R E R R LR LA LR R R AR SRR AR IR AR e eRtatsTEatastitsesisttatstrataIsitaetei
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Site-Specific Parameter Summary

o] 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 5 lnput * Default 3 (If different from user input) * Name
ARAARARRAKARAAARRARRRAARRRAARARRARARRRRRRRARAARARRARAARRARAAAARAARARRAARRARRARRAARARARRARAARRAAARARARARRRAARARRARARRRARRARRRKAAR
RO11 3 Area of contaminated zone (m**2) 3 7.576E+03 * 1.000E+04 3 === > AREA
RO11 * Thickness of contaminated zone (m) ¥ 2.920E+01 * 2.000E+00 °* - * THICKO
RO11 3 Length parallel to aquifer flow (m) * 1.300E+02 5 1.000E+02 ? --- 3 LCZPAQ
R011 * Basic radiation dose Limit (mrem/yr) 3 1.500E+01 * 2.500E+01 ? - > BRDL
RO11 * Time since placement of material (yr) ¥ 0.000E+00 * 0.000E+00 3 --- P71
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 ? --- 2T 2)
RO11 * Times for catculations (yr) ¥ 3.000E+00 * 3.000E+00 °® .- T 3)
RO11 3 Times for calculations (yr) 3 8.000E+00 * 1.000E+01 3 --- ST &)
RO11 * Times for calculations (yr) 3 1.200E+01 * 3.000E+01 3 S TC5)
RO11 ¥ Times for calculations (yr) ¥ 4,300E+01 * 1.000E+02 °? - > TC6)
R011 * Times for calculations (yr) ¥ 1.310E+02 * 3.000E+02 3 --- FTCT
RO11 * Times for calculations (yr) 3 3.000+02 * 1.000E+03 3 --- 3 TC 8)
RO11 3 Times for calculations (yr) 3 1.000E+03 * 0.000E+00 3 S TC9
RO11 ¥ Times for calculations (yr) ’ not used * 0.000E+00 3 .- 5 T(10)

3 3 3 3 3
R012 3 Initial principal radionuctide (pCi/g): Co-60 3 3,700E-02 * 0.000E+00 3 --- 5S¢ 1)
R012 * Initial principal radionuclide (pCi/g): Cs-137 1 7.090E-01 * 0.000E+00 3 --- 3 81( 2)
R0O12 ¥ Initial principal radionuclide (pCi/g): Eu-152 * 1.400E-01 % 0.000E+00 3 --- 381 3
RO12 * Initial principal radionuclide (pCi/g): Sr-90 * 2.6B0E-01 * 0.000E+00 * --- 3 S1( 6)
RO12 3 Concentration in groundwater  (pCi/L): Co-60 * not used 3 0.000E+00 3 --- SHICD
R0O12 3 Concentration in groundwater  (pCi/L): Cs-137 ¥ not used * 0.000E+00 3 - S HIC 2)
RO12'3 Concentration in groundwater  (pCi/L): Eu-152 * not used * 0.000E+00 °® .- 3 HIC 3D
RO12 3 Concentration in groundwater  (pCi/L): Sr-90 ° not used 3 0.000E+00 3 .- ¥ W1 6)

3 3 3 3 3
RO13 > Cover depth (m) > 0.000E+00 * 0.000E+00 3 5 COVERO
RO13 * Density of cover material (g/cm**3) * not used * 1.500E+00 * - 3 DENSCV
R013 * Cover depth erosion rate (m/yr) * not used > 1.000E-03 ® == Povey
RO13 * Density of contaminated zone (g/cm**3) * 1.600E+00 ¥ 1.500E+00 3 --- * DENSCZ
RO13 3 Contaminated zone erosion rate (m/yr) * 1.000&-03 * 1.000E-03 * m—- P vez
RO13 ¥ Contaminated zone total porosity * 4.000E-01 * 4.000E-01 * --- ¥ TPCZ
RO13 * Contaminated zone field capacity * 1.500E-01 * 2.000E-01 --- 3 FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) ¥ 2.500E+02 3 1.000E+01 3 .- 3 HCCz
R013 3 Contaminated zone b parameter 3 4.050E+00 3 5.300E+00 * - > BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 * 2,000E+00 * --- 3 WIND
RO13 ¥ Humidity in air (g/m**3) * not used * 8.000E+00 3 .- 3 HUMID
RO13 ¥ Evapotranspiration coefficient 3 9.100E-01 * 5.000E-01 * - 3 EVAPTR
RO13 5 Precipitation (m/yr) 3 1.600E-01 5 1.000E+00 3 .- * PRECIP
RO13 * Irrigation (m/yr) 3 7.600E-01 3 2.000E-01 3 n- 3 RI
RO13 3 Irrigation mode 3 overhead 3 overhead * --- 3 IDITCH
RO13 3 Runoff coefficient * 2.000E-01 ¥ 2.000E-01 * - 3 RUNOFF
RO13 ¥ Watershed area for nearby stream or pond (m**2) 3 1.000E+06 5 1.000E+06 3 --= 3 WAREA
RO13 3 Accuracy for water/soil computations * 1.000E-03 3 1.000E-03 3 --- 3 EPS

3 3 3 3 3
RO14 * Density of saturated zone (g/cm**3) * 1.600E+00 * 1.500E+00 3 --- * DENSAQ
R014 3 saturated zone total porosity 3 4.000E-01 3 4.000E-01 * --- 3 TPSZ
RO14 ® saturated zone effective porosity ® 2.500E-01 * 2.000E-01 ° == 3 EPSZ
RO14 * saturated zone field capacity * 1.500E-01 > 2.000E-01 3 - ¥ Fesz
R014 3 Saturated zone hydraulic conductivity (m/yr) > 5.530E+03 3 1.000E+02 3 === 3 HCSZ
RO14 3 sSaturated zone hydraulic gradient * 1.250E-03 ¥ 2.000E-02 * === 3 HGHT
RO14 * saturated zone b parameter 5 4.050E+00 * 5.300E+00 ¥ - 3 BSZ
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Site-Specific Parameter Summary (continued)

o] 3 3 User 3 3 Used by RESRAD ¥ Parameter
Menu 3 Parameter ¥ Input 3 Dpefault 3 (If different from user input) ® Name
ARARAARARRARKAAARKARARAARRRARARARARRARRARARAARRARARARRARRAARARAAARARARAARARAAARRARRARARRRARAARRARARRARAARARRARARRAAARARRAAA
R0O14 3 Water table drop rate (m/yr) 3 1.000E-03 ¥ 1.000E-03 * - 3 VT
RO14 3 Well pump intake depth (m below water table) 5 4,600E+00 * 1.000E+01 3 --- s DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 3 --- 3 MODEL
R014 3 Well pumping rate (m**3/yr) 3 2.500E+02 3 2.500E+02 3 --- 3 UW

3 3 3 3 3
R015 * Number of unsaturated zone strata 30 31 3 -- 5 NS
3 3 3 3 3
R016 3 Distribution coefficients for Co-60 3 3 3 3
R016 *  Contaminated zone (cm**3/g) * 5,000E+01 * 1.000E+03 3 .- * DCNUCCC 1)
R016 3  Saturated zone (cm**3/g) 3 5.000E+01 3 1.000E+03 3 --- 3 DCNUCS( 1)
R016 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 3.413e-05 3 ALEACHC 1)
R0O16 ¥  Solubility constant 3 0.000E+00 * 0.000E-+00 * not used 3 SOLUBK( 1)
3 3 3 3 3
R016 3 Distribution coefficients for Cs-137 3 3 3 :
RO16 *  Contaminated zone (cm**3/g) ® 5.000E+01 * 1.000E+03 3 --- I peNuce( 2)
RO16 *  Saturated zone (cm**3/g) 3 5.000e+01 * 1.000E+03 * .- 3 DCNUCS( 2)
RO16 *  Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.413E-05 > ALEACH( 2)
RO16 *  solubility constant  0.000E+00 * 0.00CE+00 * not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 * Distribution coefficients for Eu-152 3 3 3 H
R016 *  Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 * _-- 3 DCNUCC( 3)
R016 ¥  Saturated zone (cm**3/g) * 2.0008+02 *-1.000E+00 * --- * DCNUCS( 3)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ° 8.548E-06 3 ALEACH( 3>
R0O16 3  Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 3)
3 - 3 3 3 3
RO16 * Distribution coefficients for Sr-90 3 3 3 3
R0O16 *  Contaminated zone (cm**3/g) 3 2.500E+01 * 3.000E+01 3 .- > DCNUCC( 6)
R0O16 3  Saturated zone (cm**3/g) 3 2.500E+01 ¥ 3.000E+01 3 - 3 DCNUCS( 6)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.00CE+00 3 6.809E-05 3 ALEACH( 6)
R016 ?  Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 6)
3 3 3 3 3
RO16 * Distribution coefficients for daughter Gd-152 3 3 3 3

R016 3  Contaminated zone (cm**3/g) #-1.000E+00 *-1.000E+00 * 8.249E+02 3 DCNUceC 5)
R0O16 *  Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 3 DCNUCS( 5)
R016 *  Leach rate (/yr) 3 0.000E+00 * 0.00DE+00 3 2.074E-06 3 ALEACHC 5)
R0O16 *  Solubility constant 3 0.00CE+00 * 0.00CE+0Q 3 not used 3 SOLUBK( 5)

3 3 3 3 3

R017 * Inhalation rate (m**3/yr) * 7.300E+03 * 8.400E+03 * - ¥ INHALR
R017 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 * --- 3 MLINH
RO17 3 Exposure duration * 3.000E+01 3 3.000E+01 ® - 3 ED
R017 * shielding factor, inhalation * 4.000E-01 ¥ 4.000E-01 3 --- 3 SHF3
R017 * shielding factor, external gamma * 8.000E-01 * 7.000E-01 3 3 SHF1
R017 * Fraction of time spent indoors * 6.000E-01 ¥ 5.000E-01 3 --- ' FIND
R017 3 Fraction of time spent outdoors (on site) 3 2.000E-01 > 2.500E-01 3 - 3 FOTD
R017 * Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 3 >0 shouws circular AREA. ¥ FS
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0 4 3 User 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 3 i 3
ARRARARAARARRRARRRARAARARARARRARARARARRRARARARRARAAARAARAARAARARRAAAAARAAR AR RARA RARK
RO17 * Radii of shape factor array (used if F$ = -1): 3 3 3 3
RO17 *  oOuter annular radius (m), ring 1: 3 not used 3 5.000E+01 3 --- 3 RAD_SHAPE( 1)
R017 *  Outer annular radius (m), ring 2: * not used ¥ 7.071E+01 * --- 3 RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: 3 not used * 0.000E+00 * --- * RAD_SHAPE( 3)
R0O17 3 Outer annular radius (m), ring 4: 3 not used * 0.000E+00 3 - ¥ RAD_SHAPE( 4)
R017 3  Outer annular radius (m), ring 5: 3 not used ¥ 0.000E+00 ? --- 5 RAD_. _SHAPE( 5)
R017 3 Outer annular radius (m), ring 6: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE( 6)
RO17 3 Outer annular radius (m), ring 7: > not used * 0.000E+00 °* --- ¥ RAD_SHAPE( 7)
RO17 *  Outer annular radius (m), ring 8: ® not used * 0.00CE+00 3 we- * RAD_SHAPE( 8)
RO17 3 outer annular radius (m), ring 9: * not used ¥ 0.000E+00 3 b > RAD_SHAPE( 9)
R017 3  Quter annular radius (m), ring 10: * not used ¥ 0.000E+00 3 .- ¥ RAD_SHAPE(10)
RO17 3 oOuter annular radius (m), ring 11: ¥ not used ?* 0.000E+00 3 .- ¥ RAD_SHAPE(11)
RO17 *  oOuter annular radius (m), ring 12: * not used * 0.000E+00 3 --- * RAD_SHAPE(12)

3 3 3 3 3
RO17 3 Fractions of annular areas within AREA: 3 3 3 3
RO17 ¥ Ring 1 3 not used 3 1.000E+00 3 * FRACAC 1)
RO17 * Ring 2 * not used * 2.732E-01 3 --- ¥ FRACA( 2)
R017 *  Ring 3 * not used * 0.000E+00 ® .- > FRACA( 3)
RO17 3 Ring 4 * not used 3 0.000E+00 3 3 FRACAC 4)
RO17 * Ring 5 * not used * 0.000E+00 ® === * FRACA( 5)
RO17 3 Ring 6 ’ not used ! 0.000E+0Q 3 --- * FRACA( 6)
RO17 *  Ring 7 > not used  0.000E+00 3 5 FRACA( 7)
RO17 *  Ring 8 * not used * 0.000E+00C * - * FRACA( 8)
RO17 ¥ Ring 9 ’ not used 3 0.000E+00 3 3 FRACAC 9)
RO17 3 Ring 10 * not used * 0.000E+00 3 --- * FRACA(10)
RO17 *  Ring 11 3 not used  0.000E+00 3 FRACA(11)
RO17 *  Ring 12 * not used * 0.000E+00 3 --- * FRACA(12)

3 3 3 3 3
R0O18 % Fruits, vegetables and grain consumption (kg/yr) ¥ 1.100E+02 * 1.600E+02 * - 3 DIET(T)
RO18 ¥ Leafy vegetable consumption (ka/yr) 3 2.700E+00 3 1.400E+01 3 —-— 3 DIET(2)
RO18 * Milk consumption (L/yr) ¥ 1.000E+02 ¥ 9.200E+01 * w- ¥ DIET(3)
R0O18 ¥ Meat and poultry consumption (ka/yr) 3 3.600E+01 * 6.300E+01 * - 3 DIET(4)
RO18 3 Fish consumption (kg/yr) 3 1.970E+01 3 5.400E+00 3 --- * DIET(5)
RO18 ¥ Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01 * - 3 DIET(6)
R0O18 3 Soil ingestion rate (g/yr) 3 7.300E+01 3 3.650E+01 @ -—— 3 soIL
RO18 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 * - 3 pW1
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 ° - 3 FOW
RO18 * Contamination fraction of household water 3 not used * 1.000E+00 * --- 3 FHHW
RO18 * Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 3 --- > FLW
RO18 3 Contamination fraction of irrigation water 3 1.000E+00 3 1.000E+00 3 - 3 OFIRW
RO18 ¥ Contamination fraction of aquatic feod 3 5.000E-01 * 5.000E-01 @ --- 3 FR9
RO18 * Contamination fraction of plant food 3-1 3-1 3 0.500£+00 3 FPLANT
RO18 * Contamination fraction of meat 3-1 3-1 3 0.379E+00 > FMEAT
RO18 * Contamination fraction of milk -1 3-1 3 0.379E+00 3 OFMILK

3 3 3 3 3
R0O19 * Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 3 .- 3 LFIS
RO19 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 * 5.500E+01 3 --- s LFI6
RO19 ¥ Livestock water intake for meat (L/day) 3 5.000E+01 ® 5.000E+01 * - S LWIS
RO19 * Livestock water intake for mitk (L/day) 3 1.600E+02 3 1.600E+02 * - 3OLUWIG
RO19 3 Livestock soil intake (kg/day) 3 5.000E-01 3 5.000E-01 * --- 3 LSt
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3

Default

1.000E-04
1.500E-01
9.000E-01
1.000E+00
1.000E+00
1.000E+00
1.000E+00

7.000E-01
1.500E+00
1.100E+00
1.700E-01
2.500E-01
8.000E-02
1.000E-01
1.000€+00
1.000E+00
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500€-01
2.500E-01
2.000E+01

2.000E-05
3.000E-02
2.000E-02
9.800E-01
3.000E-01
7.000E-07
1.000E-10
8.000E-01
2.000E-01
8.894E+01

1.400E+01
1.000E+00
1.000E+00
2.000E+01
7.000E+00
7.000E+00
1.000E+00
1.000E+00
4.500E+01

1.500E-01
2.400E+00
4.000E-01

Summary : 118-C-1 Burial Ground Area 3, Interstitial Area (West) Shallow Zone
File : 118-C-1 Area 3 SZ.RAD
¢ 3 3 User
Menu 3 Parameter > Input
RO19 3 Mass loading for foliar deposition (g/m**3) 3 1.000E-04
R019 * Depth of soil mixing layer (m) 3 1.500E-01
R0O19 3 Depth of roots (m) * 9.000E-01
R0O19 3 Drinking water fraction from ground water 3 1.000E+00
R019 * Household water fraction from ground water ® not used
R0O19 3 Livestock water fraction from ground water 3 1.000E+00
RO19 * Irrigation fraction from ground water * 1.000E+00
3 3
R19B ¥ Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00
R19B ¥ Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00
R198B 3 Growing Season for Non-Leafy (years) ¥ 1.700e-01
R198B ? Growing Season for Leafy (years) 3 2.500E-01
R19B * Growing Season for Fodder (years) 3 8.000E-02
R19B * Translocation Factor for Non-Leafy > 1.000E-01
R19B * Translocation Factor for Leafy > 1.000E+00
R19B ¥ Translocation Factor for Fodder 3 1.000E+00
R19B * Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01
R19B 3 Dry Foliar Interception Fraction for Leafy * 2.500E-01
R19B 3 Dry Foliar Interception Fraction for Fodder ¥ 2.500e-01
R19B ¥ Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01
R19B ¥ Wet Foliar Interception Fraction for Fodder s 2.500E-01
R19B * Weathering Removal Constant for Vegetation * 2.000E+01
3 3
C14 3 C-12 concentration in water (g/cm**3) > not used
C14 ¥ C-12 concentration in contaminated soil (g/9) 3 not used
C14 3 Fraction of vegetation carbon from soil 5 nhot used
C14 ¥ Fraction of vegetation carbon from air 3 not used
C14 * C-14 evasion layer thickness in soil (m) * not used
C14 * C-14 evasion flux rate from soil (1/sec) > not used
C14 % C-12 evasion flux rate from soil (1/sec) * not used
Cc14 * Fraction of grain in beef cattle feed 3 not used
C14 3 Fraction of grain in milk cow feed 3 not used
C14 ' DCF correction factor for gaseous forms of C14 3 not used
3 3
STOR * Storage times of contaminated foodstuffs (days): ¥
STOR ? Fruits, non-leafy vegetables, and grain 3 1.400E+01
STOR 3 Leafy vegetables 3 1.000E+00
STOR ¥ Milk 3 1.000E+00
STOR *  Meat and poultry 3 2.000E+01
STOR * Fish 3 7.000E+00
STOR *  Crustacea and mol lusks 3 7.000E+00
STOR *  Well water 3 1.000E+00
STOR *  Surface water 3 1.000E+00
STOR ¥  Livestock fodder 3 4.500E+01
3 3
RO21 * Thickness of building foundation (m) 3 not used
R0O21 * Bulk density of building foundation (g/cm**3) 3 not used
RO21 * Total porosity of the cover material 3 not used

w

Y o P I

CVP-2006-00011

Used by RESRAD
¥ (If different from user input) *
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Attachment 9
Originators: S. W. Clark

Chk'd By
Calc. No.

3

L o ¥ S S o B P Pt

Parameter
Name

3 MLFD
DM

DROOT
FGWDW
FGWHH
FGWLYW
FGWIR

V(1)
YV(2)
YV(3)
TE(1)
TE(2)
TE(3)
TIV(D
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
c12cz
csorL
CAIR
bMC
EVSN
REVSN
AVFG4
AVFG5
CO2F

STOR_T(1}
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL
TPCV

Sheet No.

Date

Rev. 0

Zof20

M. W, Perrott

Date

0100C-CA-V0035

Rev. No.

0




CVP-2006-00011
Rev. 0

ATTACHMENT 9

1RESRAD, Version 6.30 T« Limit = 0.5 year 1270572006 13:14 Page 8
Summary : 118-C-1 Burial Ground Area 3, Interstitial Area (West) Shallow Zone
File : 118-C-1 Area 3 SZ.RAD

Site-Specific Parameter Summary (contmued)

3 3 User 3 Used by RESRAD 3 Parameter
3 3 Inmput ¥ Default 3 (If different from user input) 3 Name
A AR A'MAAAAAAAAAAliAAAﬁAAAAAAAAAl\AAA)&AMAAAU()iAKﬁh&AAAAKAAISMAA)&AKAAAHAAAAAMAAAAAAAAAAAAAAAAA
R0O21 3 Total porosity of the building foundation ’ not used 3 1.000£-01 3 --- ¥ TPFL
RO21 * Volumetric water content of the cover material * not used 3 5.000E-02 3 === ¥ PH20CV
RO21 * Volumetric water content of the foundation ® not used * 3.000g-02 3 --- 3 PH2OFL
RO21 3 Diffusion coefficient for radon gas (m/sec): s 3 3 3
RO21 *  in cover material 3 not used 3 2.000E-06 3 .- 3 DIFCV
RO21 *  in foundation material ’ not used * 3.000E-07 3 --- 3 DIFFL
R021 3 in contaminated zone soil * not used * 2.000E-06 * --- ¥ DIFCZ
R0O2%1 3 Radon vertical dimension of mixing (m) 3 not used ¥ 2.000E+00 3 m-- 3 HMIX
RO21 3 Average building air exchange rate (1/hr) 3 not used ¥ 5.000£-01 3 .- 3 REXG
RO21 3 Height of the building (room) (m) * not used 3 2.500E+00 3 --- 3 HRM
RO21 * Building interior area factor 3 not used * 0.000E+00 3 .- 3 FAl
RO21 ¥ Building depth below ground surface (m) 3 not used 3-1.000E+00 3 - 3 DMFL
RO21 ® Emanating power of Rn-222 gas 3 not used 3 2.5008-01 ? - 3 EMANACT)
RO21 3 Emanating power of Rn-220 gas 5 not used 3 1.500E-01 3 .- 3 EMANA(2)
3 3 3 3 3
TITL * Number of graphical time points 3 32 3 - ’ --- 3 NPTS
- TITL * Maximum number of integration points for dose 3 1 $ === 3 --- 3 LYMAX
TITL ¥ Maximum number of integration points for risk 3 3 --- 3 === 3

KYMA
inmiimInffuiiinffniuiuimxiimiiriiiIiiimﬁiiimiiIifiriitifiififiimtfmitiiilfmt!mmImm’x’ififiiiun

Summary of Pathway Selections

Pathway 5 User Selection
MAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAA

1 -- external gamma active
2 -- inhalation (Ww/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion s active
6 -- aquatic foods 3 active
7 -- drinking water s active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed

Find peak pathway doses
i[iii[ifiiiiiiiiiiii!ffiifffiifiitiiliiiiif!liillli
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Summary : 118-C-1 Burial Ground Area 3, Interstitial Area (West) Shallow Zone
File : 118-C-1 Area 3 SZ.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
RARAARARAARRAAARAARARAAARAAR RARARAAARRRAARAARAARAARAARRARAAARA
Area:  7576.00 square meters Co-60 3.700E-02
Thickness: 29.20 meters Cs-137 7.090E-01
Cover Depth: 0.00 meters Eu-152 1.400E-01
Sr-90 2.680E-01
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRRARRRARARARARRRAARARAARARRRARARAARKARAARAARARRRARARARRARARARARARARARAAR
t (years): 0.000E+00 1.000E+00 3.000E+00 8.000E+0C 1.200E+01 4.300E+01 1.310E+02 3.000E+02 1.000E+03
TDOSE(t): 3.542E+00 3.405E+00 3.157E+00 2.652E+00 2.334E+00 1.008E+00 1.242E-01 2.498E-03 2.223E-10
M(t): 2.362E-01 2.270E-01 2.105E-01 1.768E-01 1.556E-01 6.718E-02 8.281E-03 1.666E-04 1.482E-11
OMaximum TDOSE(t): 3.542E+00 mrem/yr  at t = 0.000E+00 years
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Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone
File : 118-C-1 Area 4 SZ.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
3 Current ¥ Parameter
Value 3 Default 3 Name
AIUiAMKMMK?SKMKXMMAHMMHMMM
Dose conversion factors for inhalation, mrem/pCi: 3
3 Cs-137+D 3 3.190E-05 * 3.190E-05 ¥ DCF2( 1)
3 Eu-152 3 2.210E-04 ¥ 2.210E-04 3 DCF2( 2)
3 6d-152 3 2.430E-01 3 2.430E-01 % DCF2( 4)
3 3 3 3
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 ’
D-1 ¥ Cs-1374D 3 5.000E-05 * 5.000E-05  DCF3( 1)
p-1 3 Eu-152 3 6.480E-06 ¥ 6.480E-06 3 DCF3( 2)
D-1 3 Gd-152 3 1.610E-04 3 1.610E-04 > DCF3( 4)
3 3 3 3
D-34 * Food transfer factors: 3 3 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless ¥ 4.000E-02 * 4.000E-02 ® RTF( 1,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 3 3.000E-02 > RTF(¢ 1,2)
D-34 * Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 8.000E-03 * 8.000E-03 ¥ RTF( 1,3)
D‘3[§ 3 3 3 3
D-34 3 Eu-152 , plant/soil concentration ratio, dimensionless # 2.500E-03 * 2.500E-03 * RTF( 2,1)
D-34 ¥ Eu-152 , beef/livestock-intake ratic, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 3 RTF( 2,2)
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2,000E-05 3 RTF( 2,3)
3.34 3 3 3 3
D-34 ¥ Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 3 RTF( 4,1)
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  ® 2.000E-03  2.000E-03 5 RTF( 4,2)
D-34 ¥ Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCisd) ¥ 2.000E-05 3 2.000E-05 3 RTFC 4,3)
3 3 3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Cs-137+D , fish 3 2.000E+03 * 2.000E+03 3 BIOFACC 1,1)
D-5 * Cs-137+D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 1,2)
D-S 3 3 3 3
D=5 3 Eu-152 , fish * 5.000E+01 3 5.000E+01 * BIOFACC 2,1)
D-5 * Eu-152 , crustacea and mollusks * 1.000E+03 3 1.000E+03 * BIOFAC( 2,2)
D_S 3 3 3 3
p-5 3 Gd-152 , fish s 2 soos+o1 3 2.500E+01 3 BIOFACC 4,1)
D-5 % @d-152 crustacea and mollusks i i OE+03 ¥ 1.000E+03 * BIOFAC( 4,2)
iiililiiffitiilfiiiiiiiiiiiiiiiiiiliiiiixiiiiliifflliiiiliiiiiliililflniifiItilirtixiiiiliiniiilflifﬁli
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Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone

3

Used

by RESRAD

CVP-2006-00011

3

3 (If different from user input) 3

“

L o o Y

Parameter
Name

> AREA

T

THICKO
LCZPAQ
BRDL
T1

TC 2)
T( 3)
TC 4
T(5)
TC 6)

COVERO
DENSCV
vev
DENSCZ
vez
TPCZ
Fccz
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCsz
HCsZ
HGWT
BSZ
VWT
DWIBWT
MODEL

Rev. 0

File : 118-C-1 Area 4 SZ.RAD
Site-Specific Parameter Summary
1] 3 3 User
Menu 3 Parameter P Input 3 Default
ARARARAARRRARARARRARRARARAARAARAARAARARARARARARRARAARAARARARARARAARRARARRARARARRAARAARAARRRRARRARRAARRARARRARRARRARRARAARRAAARAR
RO11 3 Area of contaminated zone.{(m**2) 3 7.576E+03 * 1.000E+04
RO11 3 Thickness of contaminated zone .(m) 3 2.920E+01 3 2.000E+00
RO11 3 Length parallel to aquifer flow (m) 3 1.300E+02 * 1.000E+02
RO11 * Basic radiation dose limit (mrem/yr) 3 1.500E+01 5 2.500E+01
RO11 3 Time since placement of material (yr) * 0.000E+00 * 0.000E+00
RO11 * Times for calculations (yr) 3 .1.000E+0C * 1.000E+00
RO11 3 Times for calculations (yr) 3 3.000E+0C * 3.000E+00
ROT1 3 Times for calculations (yr) 3 8.000E+00 > 1.000E+01
RO11 * Times for calculations (yr) 3 1,200E+01 3 3.000E+01
RO11 ¥ Times for calculations (yr) * 4.300E+01 * 1.000E+02
RO11 3 Times for calculations (yr) * 1.310+02 3 3.000E+02
RO11 3 Times for calculations (yr) 3 3.000E+02 * 1.000E+03
RO11 * Times for calculations (yr) * 1.000E+03 * 0.000E+00
RO11 * Times for calculations (yr) * not used * 0.000E+00
3 3 3
RO12 ® Initial principal radionuclide (pCi/g): Cs-137 * 8.100E-01 * 0.000E+00
RO12 3 Initial principal radionuclide (pCi/g): Eu-152 3 1.140E-01 3 0.000E+00
RO12 ¥ Concentration in groundwater  (pCi/L): Cs-137 S not used > 0.000E+00
RO12 * Concentration in groundwater  (pCi/L): Eu-152 * not used * 0.000E+00
3 H 3
R013 ¥ Cover depth (m) * 0.000E+00 * 0.000E+00
RO13 3 Density of cover material (g/cm¥*3) 3 not used * 1.500E+00
R013 * Cover depth erosion rate (m/yr) ¥ not used * 1.000E-03
R013 * Density of contaminated zone (g/cm**3) * 1.600E+00 * 1.500E+00
RO13 ¥ Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03
RO13 * Contaminated zone total porosity 5 4.000E-01 * 4.000E-01
RO13 3 Contaminated zone field capacity 5 1.500E-01 * 2.000E-01
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 3 1.000E+01
RO13 3 Contaminated zone b parameter 5 4.050E+00 * 5.300E+00
R013 * Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00
RO13 3 Humidity in air (g9/m**3) ¥ not used 3 8.000E+00
RO13 * Evapotranspiration coefficient * 9.100E-01 > 5.000E-01
RO13 3 Precipitation (m/yr) 3 1.600E-01 * 1.000E+00
RO13 3 Irrigation (m/yr) * 7.600E-01 3 2.000E-01
RO13 * Irrigation mode * overhead 3 overhead
RO13 ¥ Runoff coefficient * 2.000E-01 3 2.000E-01
RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+06
RO13 * Accuracy for water/soil computations ¥ 1.000E-03 ¥ 1.000E-03
3 3 3
RO14 3 Density of saturated zone (g/cm**3) > 1.600E+00 * 1.500E+00
RO14 3 Saturated zone total porosity ¥ 4.000E-01 * 4.000E-01
RO14 * Saturated zone effective porosity * 2.500E-01 ¥ 2.000E-01
RO14 3 Saturated zone field capacity * 1.500E-01 * 2.000E-01
RO14 5 Saturated zone hydraulic conductivity (m/yr) 3 5.530e+03 * 1.000E+02
RO14 3 Saturated zone hydraulic gradient 3 1.250E-03 * 2.000E-02
RO14 3 Saturated zone b parameter 3 4.050E+00 ¥ 5.300E+00
RO14 * Water table drop rate (m/yr) * 1.000E-03 * 1.000£-03
RO14 3 Well pump intake depth (m below water table) 3 4.,600E+00 3 1.000E+01
R0O14 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND
RO14 3 Hell pumping rate (m**3/yr) 3 2.500E+02 ¥ 2.500E+02

E-42

Attachment
Originators:

12
S.W. Clark

Uk

Sheet No. 3 of 19

Date

Chk'd By
Calc. No.

M. W. Perrott

Date

0100C-CA-V0035

Rev. No.

0




CVP-2006-00011

Rev. 0
ATTACHMENT 12
1RESRAD, Version 6.30 T« Limit = 0.5 year 12/06/2006 06:33 Page &
Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone
File : 118-C-1 Area 4 SZ.RAD
Site-Specific Parameter Summary (contmued)
0 3 3 User 3 Used by RESRAD *  Parameter
Menu 3 Parameter Input * Default 3 (If different from user input) ° Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhA}\AAAAAAMAAMAMMAKHAMAAAAANAAAMhAAKKMAAAAAKMMKKKMAHZSMAAAAAAAAAAAAAAAAMA
RO15 * Number of unsaturated zone strata 30 21 === ’ NS
3 5 3 3 ¥
R0O16 * Distribution coefficients for Cs-137 3 : 3 3
R016 *  Contaminated zone (cm**3/g) ¥ 5.000E+01 * 1.000E+03 ¥ .- ¥ DCNUCcC 1)
RO16 *  Saturated zone (cm**3/g) * 5,000E+01 * 1.000E+03 ? --- * DCNUCSC 1)
RO16 ¥  Leach rate (/yr) 5 0.000E+00 * 0.000E+00 3 3.413E-05 3 ALEACH( 1)
RO16 *  solubility constant * 0.000E+00 > 0.000E+00 3 not used ¥ SOLUBK( 1)
3 3 3 3 3
RO16 ¥ Distribution coefficients for Eu-152 3 3 b 3
RO16 *  Contaminated zone (cm**3/g) 3 2,000E+02 *-1,000E+00 ? - ¥ DCNUCC( 2)
R016 3 saturated zone (cm**3/g) 3 2.000E+02 3-1,000E+00 * - > DCNUCS( 2)
RO16 3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 8.548E-06 3 ALEACH( 2)
RO16 3  Solubility constant 3 0.000E+00 3 0.000E+00 * not used 3 SOLUBK( 2)
3 3 3 3 3
R0O16 * Distribution coefficients for daughter Gd-152 3 : 3 ’
RO16 3  Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 * DCNUCC( 4)
RO16 3  Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 > DCNUCS( 4)
R016 >  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 °® 2.074E-06 > ALEACH( 4)
RO16 ¥  Solubility constant 3 0.000E+00 > 0.000E+00 3 not used > SOLUBK( 4)
3 3 3 3 3
RO17 3 Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 3 e > INHALR
RD17 3 Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 °* - 3 MLINH
RO17 3 Exposure duration 3 3.000E+01 * 3.000E+01 ¥ - > ED
RO17 3 shielding factor, inhalation 3 4.000E-01 * 4.000E-01 * - 3 SHF3
R017 * shielding factor, external gamma 3 8.000E-01 * 7.000E-01 3 -=- 3 SHF1
RO17 3 Fraction of time spent indoors 3 6.000E-01 > 5.000£-01 * - > FIND
RO17 ¥ Fraction of time spent outdoors (on site) ¥ 2.000E-01 3 2.500E-01 * --- * FOTD
R017 * Shape factor flag, external gamma 3 1.000E+00 * 1,000E+00 3 >0 shows circular AREA. 3 FS
RO17 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
R0O17 *  outer annular radius (m), ring 1: ¥ not used * 5.000E+01 ¥ .- * RAD_SHAPE( 1)
RO17 3 Quter annular radius (m), ring 2: ¥ not used ¥ 7.071E+01 ¥ - * RAD_SHAPE( 2)
R0O17 3 Outer annular radius (m), ring 3: ¥ not used * 0.000E+00 * .- ® RAD_SHAPE( 3)
R0O17 3 Outer annular radius (m), ring 4: * not used * 0.000E+00 3 --- * RAD_SHAPE( 4)
R0O17 3 outer annular radius (m), ring 5: 3 not used 3 0.000E+00 3 - * RAD_SHAPE( 5)
R0O17 3 Outer annular radius (m), ring 6: 3 not used 3 0.000E+00 3 - * RAD_SHAPE( 6)
R0O17 3  Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 * .- * RAD_SHAPE( 7)
RO17 3 outer annular radius (m), ring 8: 3 hot used * 0.000E+00 3 --- * RAD_SHAPE( 8)
RO17 *  outer annular radius (m), ring 9: 3 not used 3 0.000E+00 3 --- ¥ RAD_SHAPE({ 9)
RO17 3 outer annular radius (m), ring 10: 3 not used S 0.000E+00 3 --- ¥ RAD_SHAPE(10)
R0O17 3  outer annular radius (m), ring 11: 3 not used 3 0.000E+00 3 - ® RAD_SHAPE(11)
RO17 *  Outer annular radius (m), ring 12: * not used * 0.000E+00 * --- ¥ RAD_SHAPE(12)
3 3 3 3 3
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Summary : 118-C-1 Burial Ground Area &, Interstitial Area (East) Shallow Zone
File : 118-C-1 Area 4 SZ.RAD

Site-Specific Parameter Summary (contmued)
a 3 ¥ User 3 Used by RESRAD 3 Pparameter
Menu 3 Parameter *  Input 3 Default ¥ (If different from user input) 3 Name
AAAAAAAAAAAMAAAAAAAAAAAAAAAAAAMAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAMEAAAAAAAAAAAAAAMAAAAAA2\AAAAMAAAMAAAAAAAMMAAAAAAAAAAAAAAK
RO17 3 Fractions of annular areas within AREA:

RO17 ¥ Ring 1 * not used * 1.000E+00 * - P FRACAC D)
RO17 >  Ring 2 ' not used * 2.732E-01 3 .- ¥ FRACA( 2)
RO17 * Ring 3 S not used 3 0.000E+00 3 FRACAC 3)
RO17 Ring. 4 S not used 3 0.000E+00 3 3 FRACAC 4)
RO17 3 Ring 5 ¥ not used ¥ 0.000E+00 3 .- * FRACA( 5)
RO17 5 Ring 6 5 not used > 0.000E+00 ° 3 FRACA( 6)
RO17 3 Ring 7 * not used 3 0.000E+00 * .- ® FRACA( 7)
RO17 3 Ring 8 ’ not used * 0.000E+00 3 --- 5 FRACA( B)
RO17 *  Ring 9 3 not used * 0.000E+00 * 3 FRACAC 9)
ROT7 *  Ring 10 5 not used 3 0.000E+00 3 3 FRACA(10)
RO17 3 Ring 11 5 not used * 0.000E+00 3 3 FRACA(11)
RO17 3 Ring 12 * not used * 0.000E+00 3 .- 3 FRACA(12)
3 3 3 3 3
RO18 ¥ Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.600E+02 3 - 3 DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01 * - 3 DIET(2)
RO18 3 Milk consumption (L/yr) * 1.000E+02 * 9.200E+01 3 --- 3 DIET(3)
RO18 ¥ Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+017 * .- 3 DIET(4)
RO18 3 Fish consumption (kg/yr) 3 1.970E+01 * 5.400E+00 3 . 3 DIET(5)
R0O18 3 Other seafood consumption (kg/yr) ¥ 9.000E-01 ¥ 9.000E-01 3 --- 3 DIET(6)
RO18 * Soil ingestion rate (g/yr) 3 7.300E+01 5 3.650E+01 3 --- 3 SOIL
RO18 3 Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02 3 --- 3 DWI
RO18 * Contamination fraction of drinking water * 1.000E+00 3 1.000E+00 * --- 3 FDUW
RO18 3 Contamination fraction of household water ¥ not used ¥ 1.000E+00 * --= 3 FHHW
RO18 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * .- 3 FLW
RO18 3 Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 ¥ - 3 FIRW
RO18 * Contamination fraction of aquatic food * 5.000E-01 * 5.000E-01 3 .- 3 FR9
RO18 * Contamination fraction of plant food -1 5.1 3 0.500E+00 3 FPLANT
RO18 * Contamination fraction of meat -1 3-1 3 0.379E+00 > FMEAT
RO18 * Contamination fraction of milk -1 -1 3 0.379€+00 ¥ OFMILK
3 3 3 3 3
RO19 ¥ Livestock fodder intake for meat (kg/day) * 6.800E+01 ? 6.800E+01 3 .- 3 LFI5
R0O19 * Livestock fodder intake for milk (kg/day) 3 5.500E+01 * 5.500E+01 3 - 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 3 5.000E+01 * 5.000E+01 3 w-— 3OLWIS
RO19 3 Livestock water intake for mitk (L/day) 3 1.600E+02 * 1.600E+02 3 .- 3 LWIG
RO19 * Livestock soil intake (kg/day) > 5.000E-01 * 5.000E-01 3 .- 3 LSt
RO19 3 Mass loading for foliar deposition (g/m**3) 3 1.000E-04 3 1.000E-04 3 --- 3 MLFD
R019 3 Depth of soil mixing layer (m) * 1.500E-01 * 1.500£-01 3 --- 3 DM
RO19 3 Depth of roots (m) ’ 9.000E-01 3 9.000£-01 ? bk 3 DROOT
R019 3 Drinking water fraction from ground water * 1.000£+00 * 1.000€+00 3 --- 3 FGWDW
RO19 ¥ Household water fraction from ground water * not used ¥ 1.000£+00 3 --- 3 FGWHH
RO19 3 Livestock water fraction from ground water ¥ 1.000E+00 3 1.000E+00 3 - 3 FGWLY
RO19 3 Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 3 --- 3 FGWIR
3 3 3 3 3
R19B * Wet weight crop yield for Non-lLeafy (kg/m**2) * 7.000E-01 * 7.000E-01 3 - 416D
R19B * Wet weight crop yield for Leafy (kg/m**2) * 1.500E+00 * 1.500E+00 3 - T YW()
R19B * Wet weight crop yield for Fodder (kg/m**2) > 1.100E+00 * 1.100E+00 3 --- TYV(3)
R19B 3 Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 3 --- 3 TE(T)
R19B ° Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 3 == 3 TE(2)
R19B ¥ Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 * - 3 TE(3)
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Name

3 TIV()

TIV(2)
TIV(3)
RDRY(T)
RDRY(2)
RORY(3)
RWET(1)
RWET(2)
RUET(3)
WLAM

C12WTR
c12cz
CsOIL
CAIR
bMC
EVSN
REVSN
AVFG4
AVFG5
CO2F

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOORY
DENSFL
TPCV
TPFL
PH20CV
PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG

HRM

FAI

DMFL
EMANA(T)
EMANA(2)

Rev. 0

ATTACHMENT 12
1RESRAD, Version 6.30 T« Limit = 0.5 year 12/06/2006 06:33 Page 6
Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone
File s 118-C-1 Area 4 SZ.RAD
Site-Specific Parameter Summary (continued)

0 3 User
Menu 3 Parameter 3 Imput ¥ Default
BRRARARARRARARARARRARARRARARAARARAARARRRARARARAARARRARAARARAARARARARRAARRARRAARARARARARARARARAAARARAKARARRARARRAAARARRARAAAARARA
R198B 3 Translocation Factor for Non-Leafy 3 1.000E-01 * 1.000E-01
R19B * Translocation Factor for Leafy 3 1.000+00 * 1.000E+00
R19B * Translocation Factor for Fodder 3 1.000E+00 * 1.000E+00
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500£-01
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01
R19B 3 Dry Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01
R19B 3 Wet Foliar Interception Fraction for Non-teafy 3 2.500E-01 3 2.500g-01
R19B 3 Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01
R19B 3 Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01

3 3 3
C14 3 C-12 concentration in water (g/cm**3) 3 not used 3 2.000E-05
C14 3 C£-12 concentration in contaminated soil (a/g) * not used ¥ 3.000E-02
C14 3 Fraction of vegetation carbon from soil 3 not used * 2.000E-02
C14 3 Fraction of vegetation carbon from air 3 not used * 9.800E-01
€14 3 C-14 evasion layer thickness in soil (m) 3 not used ¥ 3.000e-01
C14 3 C-14 evasion flux rate from soil {1/sec) 3 not used ¥ 7.000E-07
C14 3 C£-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10
C14 3 Fraction of grain in beef cattle feed ¥ not used * 8.000E-01
C14 3 Fraction of grain in milk cow feed 3 not used * 2.000E-01
C14 3 DCF correction factor for gaseous forms of Cl14 3 not used 3 8.894E+01

3 3 3
STOR * Storage times of contaminated foodstuffs (days): ! :
STOR Fruits, non-leafy vegetables, and grain * 1.400€+01 * 1.400E+01
STOR 3 Leafy vegetables * 1.000E+00 * 1.000E+Q0
STOR 3 Milk 3 1.000E+00 * 1.000E+00
STOR ¥  Meat and poultry 3 2.000E+01 * 2.000E+01
STOR 3 Fish 3 7.000E+00 * 7.000E+00
STOR ¥  Crustacea and mollusks 3 7.C00E+00 * 7.000E+00
STOR ¥  Well water 3 1.000E+00 * 1.000E+00
STOR *  Surface water ¥ 1.000E+00 * 1.000E+00
STOR *  Livestock fodder 3 4.500E+01 * 4.500E+01

3 3 3
RO21 3 Thickness of building foundation (m) * not used * 1.500E-01
R021 3 Bulk density of building foundation (g/em**3) * not used 3 2.400E+00
R021 * Total porosity of the cover material 3 not used 3 4.000E-01
RO21 3 Total porosity of the building foundation * not used * 1.000E-01
R0O21 * Volumetric water content of the cover material * not used 3 5.000E-02
RO21 * Volumetric water content of the foundation * not used * 3.000E-02
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3
RO21 3 in cover material 3 not used °* 2,000E-06
RO21 3 in foundation material 3 not used * 3.000E-07
RO21 3  in contaminated zone soil 3 not used * 2.000E-06
RO21 3 Radon vertical dimension of mixing (m) ¥ not used 3 2.000£+00
R021 3 Average building air exchange rate (1/hr) 3 not used ¥ 5.000E-01
RO21 * Height of the building (room) (m) 3 not used 3 2.500E+00
R0O21 * Building interior area factor 3 pot used  0.000E+00
RO21 3 Building depth below ground surface (m) 3 not used *-1.000E+00
RO21 3 Emanating power of Rn-222 gas 3 not used 3 2.500E-01
RO21 3 Emanating power of Rn-220 gas 3 not used * 1.500E-01

3 3 3
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Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone
File : 118-C-1 Area & SZ.RAD
Site-Specific Parameter Summary (contmued)
0 3 3 User 3 Used by RESRAD 3 Parameter
Men Parameter 3 Input ¥ Default * (If different from user input) 3 Name
AAAAAAAAMAAI&)&M&AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA)&AAKAAAAAAAAAAAAAAAAAAAAAAAAMMAAAKMKAK
TITL ® Number of graphical time points 3 32 3 - --- 3 NPTS
TITL ¥ Maximum number of integration points for dose 3 1 3 .- 3 - 3 LYMAX
TITL 3 Maximum number of integration points for risk 3 5 3 .- 3 L
RS RN e R iaaeraitiensiedatstistestitttssnttantstasinsisteastststatittcssststistsisise iximuxflmuIiimiiiiiiiimii
Summary of Pathway Selections
3 User Selection
MAIAAAAMAAKAAAAAM\MKAAAZ\AAAAAAAAAAAAAAAAAAAAAAAA
1 -- external gamma active
2 -- inhalation (Ww/¢ radon)‘ active
3 -- plant ingestion 4 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -~ radon 3 suppressed
Find peak pathway doses ¥
Hiiifliiifiililiilniuixiiliﬁii[ftiiiiilmlflfl
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Summary : 118-C-1 Burial Ground Area 4, Interstitial Area (East) Shallow Zone
File : 118-C-1 Area 4 SZ.RAD
Contaminated Zone Dimensions Initial Soi
KARRRARRARARARARARRRAARAAAAR AARARAARAAR
Area:  7576.00 square meters Cs~137 8.100E-01
Thickness: 29.20 meters Eu-152 1.140E-01
Cover Depth: 0.00 meters
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1,500E+01 mrem/yr
ixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AARRRAAARRRAAARAARARRAAARRARARARRARARAAARRRRARKAARARARARARARARR ARARARAK
t (years): O0.000E+00 1.000E+00 3.000E+0C 8.000E+00 1.200E+01 4.300E+01 1.370E+02 3.000E+02 1.000E+03
TDOSE(t): 2.433E+00 2.364E+00 2.231E+00 1.936E+00 1.732E+00 7.690E-01 9.457E-02 1.912E-03 1.876E-10
M(t): 1.6228-01 1.576E-01 1.487E-01 1.291E-01 1.155E-01 5.126E-02 6.3056-03 1.274E-04 1.251E-11
OMaximum TDOSE(t): 2.433E+00 mrem/yr at t = 0.000E+00 years
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Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4
File : 118-C-1_Combined Areas?-2-3-4.RAD
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Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4
File : 118-C-1_Combined Areas?1-2-3-4.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

[t} s ¥ Current 3 3 Parameter
Menu 3 Parameter 3 value 3 pefault 3 Name
ARRARARARRRAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAA)&AAAAAKMMMMKMAAAMMUAKHMMK
B-1 ¥ Dose conversion factors for inhalation, mrem/pCi:
B-1 3 C-14 3 2.090E-06 * 2.090E-06 3 DCF2( 1)
B-1 3 Co-60 3 2.190E-04 * 2.190E-04 3 DCF2( 2)
B-1 3 Cs-137+D * 3.190E-05 * 3.190E-05 ® DCF2( 3)
B-1 3 Eu-152 * 2.210E-04 * 2.210E-04 ¥ DCF2( 4)
8-1  Gd-152 3 2.430E-01 * 2.430E-01 3 DCF2( 6)
B-1 ° H-3 3 6.400E-08 3 6.400E-08 3 DCF2( 7)
B-1 * Ni-63 3 6.290E-06 * 6.290E-06 3 DCF2( 8)
B-1 3 Sr-90+D * 1.310E-03 * 1.310E-03 5 DCF2( 9)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 C-14 3 2.090E-06 3 2.090E-06 * DCF3( 1)
D-1 % Co-60 3 2.690E-05 3 2.690E-05 ¥ DCF3( 2)
p-1 % Cs-137+D 3 5.000E-05 * 5.000E-05 3 DCF3( 3)
D-1 3 Eu-152 3 6.480E-06 * 6.480E-06 * DCF3( 4)
D-1 3 Gd-152 * 1.610E-04 > 1.610E-04 * DCF3( 6) |
pD-1 % H-3 3 6.400E-08 * 6.400E-08 * DCF3( 7)
D-1 3 Ni-63 * 5.770E-07 * 5.770E-07 ° DCF3( 8)
D-1 3 sr-90+D > 1.530E-04 * 1.530E-04 3 DCF3( 9)

3 3 3 3
D-34 * Food transfer factors: 3 3 3
D-34 ¥ Cc-14 , plant/soil concentration ratio, dimensionless 3 5.500E+00 * 5.500E+00 3 RTF( 1,1)
D-34 3 C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.100E-02 * 3.100E-02 * RTF( 1,2)
D-34 3 C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.200E-02 * 1.200E-02 * RTF( 1,3)
D-34 3 3 3 3
D-34 3 Co-60 , plant/soil concentration ratio, dimensionless ¥ 8.000E-02 * 8.000E-02 ¥ RTF( 2,1
D-34 3 Co-60 , beef/livestock-intake ratio, (pCi/ka)/(pCi/d) 3 2.000E-02 * 2.000E-02 5 RTF( 2,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-03 * 2.000E-03 3 RTF( 2,3)
D-34 3 3 3 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 3 RTF( 3,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 3.000E-02 3 RTF( 3,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/dd ¥ 8.000E-03 ¥ 8.000E-03 3 RTF{ 3,3)
D-34 3 1 3 3
D-34 3 Eu-152 , plant/soil concentration ratio, dimensionless ¥ 2.500E-03 * 2.500E-03 5 RTF( 4,M)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 ¥ RTF( 4,2)
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 4,3)
0-34 3 3 3 B 3
D-34 3 Gd-152 , plant/soil concentration ratie, dimensionless 3 2.500E-03 * 2.500E-03 ¥ RTF( 6,1
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 * 2.000E-03 3 RTF( 6,2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)}/(pCisd) 3 2.000E-05 * 2.000E-05 * RTF( 6,3)
D-34 ¥ 3 3 3
D-34 3 H-3 , plant/soil concentration ratio, dimensionless * 4.800E+00 > 4.800E+00 ¥ RTFC 7,1)
D-34 * H-3 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.200E-02 * 1.200E-02 > RTF( 7,2)
D-34 ¥ H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-02 * 1.000E-02 * RTF( 7,3)
0-34 3 3 3 3
D-34 * Ni-63 , plant/soil concentration ratio, dimensionless ¥ 5.000E-02 * 5.000E-02 * RTF( 8,1)
D-34 3 Ni-63  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 5.000E-03 * 5.0008-03 3 RTF( 8,2)
D-34 3 Ni-63 , milk/Llivestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-02 ® 2.000E-02 * RTF( 8,3)
0-34 3 3 3 3
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Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4
File : 118-C-1_Combined Areas1-2-3-4.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
. File: HEAST 2001 Morbidity
[¢] 3 3 Current 3 3 Parameter
Menu 3 Parameter 3 value * Dpefault 3 Name
ARARRARAARARARRARARARARRARARAARRAARAAAARARARRAARARRARARKAARARARKARAARRAARRAARAAARRRAAAARARRARARARRAAARRAAR
D-34 * §r-90+D , plant/soil concentration ratio, dimensionless * 3.000E-01 3 3.000E-01 * RYF( 9,1)
D-34 * Sr-90+D , beef/livestock-intake ratio, (pCis/kg)/(pCi/d) * 8,000E-03 * 8.000E-03  RTF( 9,2)
D-34 * sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 3 2.000E-03 3 RTF( 9,3)
3 3 3 3
D-5 * Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 C-14 , fish 5 5,000E+04  5,000E+D4 * BIOFAC( 1,1)
p-5 ¥ C-14 , crustacea and mollusks I 9.100E+03 * 9.100E+03 3 BIOFAC( 1,2)
D..S 3 3 3 3
D-5 3 Co-60 , fish 3 3.000£+02 * 3.000E+02 3 BIOFAC( 2,1)
D-5 * Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 * BIOFAC( 2,2)
D..S 3 3 3 3
D-5 3 Cs-137+D , fish 3 2.000E+03 * 2.000E+03 3 BIOFAC( 3,1)
D-5 3 Cs-137+D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 3,2)
D_5 3 3 3 3
D-5 % Eu-152 , fish ¥ 5,000E+01 * 5.000E+071 3 BIOFAC( 4,1)
D-5 ¥ Eu-152 , crustacea and mollusks * 1.000E+03 3 1.000E+03 * BIOFAC( 4,2)
D-s 3 3 3 3
D-5 * 6d-152 , fish ¥ 2.500e+01 * 2,500E+01 ¥ BIOFAC( 6,1)
D-5 ¥ Gd-152 , crustacea and mollusks % 1.000E+03 > 1.000E+03 * BIOFAC( 6,2)
p-5 3 3 3 3
D-5 3 H-3 , fish 5 1.000E+00 3 1.000E+00 * BIOFACC 7,1)
D-5 % -3 , crustacea and mollusks 3 1.000E+00 * 1.000E+00 * BIOFAC( 7,2)
D‘.S 3 3 3 3
D-5 3 Ni-63 , fish 3 1.000E+02 * 1.000E+02 3 BIOFAC( 8,1)
D-5 3 Ni-63 , crustacea and mollusks 3 1.000E+02 > 1.000E+02 * BIOFAC( 8,2)
D.S 3 3 3 3
D-5 3 $p-90+D , fish 3 6.000E+01 * 6.000E+Q31 * BIOFACC 9,1)
D-5 3 Sr-90+D , crustacea and mollusks 5 1,000E+02 3 1.000E+02 * BIOFAC( 9,2)
SRR ARt Rttt Rt nttatisttesasasttdcsisttsssitsdsitesitsstasisssrdsistsistisssisiiiie:
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ATTACHMENT 15
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Site-Specific Parameter Summary

0 3 ! User
Menu 3 Parameter o Input
RO11 3 Area of contaminated zone (m**2) 3 2.051E+04
RO11 3 Thickness of contaminated zone (m) 3 2.720E+01
RO11 3 Length parallel to aquifer flow (m) ¥ 1.500E+02
RO11 3 Basic radiation dose limit (mrem/yr) ¥ 1.500E+01
RO11 3 Time since placement of material (yr) ¥ 0.000E+00
R011 ¥ Times for calculations (yr) 3 1.000E+00
RO11 3 Times for calculations (yr) 3 3.000E+00
RO11 ¥ Times for calculations (yr) 3 8.000E+00
RO11 ® Times for calculations (yr) ¥ 1.200E+01
R0O11 * Times for calculations (yr) 3 4,300E+01
RO11 3 Times for calculations (yr) 3 1.310E+02
RO11 3 Times for calculations (yr) ¥ 3.000E+02
RO11 * Times for calculations (yr) 3 1.000E+03
RO11 * Times for calculations (yr) ¥ not used

3 3
R0O12 3 Initial principal radionuclide (pCi/g): C-14 3 8.000E+00
RO12 * Initial principal radionuclide (pCi/g): Co-60 3 9.900E-01
R012 * Initial principal radionuclide (pCifg): Cs-137 3 7.090E-01
RO12 * Initial principal radionuclide (pCisfg): Eu-152 3 1.990E-01
RO12 3 Initial principal radionuclide (pCi/g): H-3 3 4,760E+00
RO12 * Initial principal radionuclide (pCi/g): Ni-63 3 2.610E+01
RO12 * Initial principal radionuclide (pCi/g): Sr-90 3 2.680E-01
RO12 3 Concentration in groundwater  (pCi/L): C-14 3 not used
RO12 3 Concentration in groundwater (pCi/L): Co~60 3 not used
R0O12 3 Concentration in groundwater (pCi/L): Cs-137 * not used
RO12 3 Concentration in groundwater  (pCi/L): Eu-152 3 not used
R012 * Concentration in groundwater  (pCi/L): H-3 3 not used
R012 3 Concentration in groundwater  (pCi/L): Ni-63 3 not used
R012 3 Concentration in groundwater  (pCi/L): Sr-90 3 not used

3 3
R013 ¥ Cover depth (m) 3 0.000E+00
R013 * Density of cover material (g/cm**3) 3 not used
R013 * Cover depth erosion rate (m/yr) 3 not used
RO13 3 Density of contaminated zone (g/cm**3) ¥ 1.600E+00
R013 3 Contaminated zohe erosion rate (m/yr) 3 1.000£-03
RO13 3 Contaminated zone total porosity 3 4.000E-01
R013 * Contaminated zone field capacity 3 1.500E-01
RO13 3 Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02
R013 * Contaminated zone b parameter 3 4.050E+00
R013 ’ Average annual wind speed (m/sec) 3 3.400E+00
RO13 3 Humidity in air (g/m**3) * 8.000E+0C
RO13 * Evapotranspiration coefficient ¥ 9.100€E-01
R013 3 Precipitation (m/yr) 3 1.600E-01
R013 3 Irrigation (m/yr) 3 7.600e-01
RO13 * Irrigation mode 3 overhead
R013 ¥ Runoff coefficient 3 2.000E-01
RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06
R0O13 * Accuracy for water/soil computations 3 1.000E-03

3 3
R014 * Density of saturated zone (g/cm**3) ¥ 1.600E+00

E-51

3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
k)
3
3
3
3
3
3
3
3
H
3
3
3
3
b
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Default

1.000E+04
2.000E+00
1.000E+02
2.500€+01
0.000E+00
1.000E+00
3.000E+00
1.000E+01
3.000E+01
1.000E+02
3.000E+02
1.000E+03
0.000E+00
0.000E+00

0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000&+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.500E+00
1.000€-03
1.500E+00
1.000E-03
4.000E-01
2.000E-01
1.000E+01
5.300E+00
2.000E+00
8.000E+00
5.000E-~01
1.000E+00
2.000E-01
overhead

2.000E-01
1.000E+06
1.000E-03

1.500E+00

Used

by RESRAD

CVP-2006-00011

3

* (If different from user input) 3
AAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAMAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMKMKAAAMAMAMAAAAA
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Parameter

* AREA
THICKO
LCZPAQ
BRDL
TI
T2
T 3)
TC 4)
TC 5)
TC( 6)

Wi¢ N
Wi( 2)
Wi 3)
WiC 4)
WiC 7)
Wi 8)
Wi¢ 9)

COVERO
DENSCV
vev
DENSCZ
vez
TPCZ
FCCz
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNGFF
WAREA
EPS

DENSAQ
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Rev. 0

File : 118-C-1_Combined Areas1-2-3-4.RAD
Site-Specific Parameter Summary (cont1nued)
3 5 User 3 Used by RESRAD 3 Parameter
Menu ¥ Parameter ¥ Input * Default 3 (If different from user input) % Name
AAAMMAAAAAAAAAMAAMMAAAAAMAAHAMAAAKAAAJ&AAAAAAA.‘AAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAA
RO14 * saturated zone total porosity * 4.000E-01  4.000E-01 * .- TPsz
RO14 3 saturated zone effective porosity ® 2.500E-01 ® 2.000E-01 ? --- * EPSZ
RO14 3 Saturated zone field capacity * 1.500£-01 3 2.00CE-01 3 --- * FCSZ
RO14 3 saturated zone hydraulic conductivity (m/yr) ® 5.530E+03 3 1.000E+02 3 - > HCS2
ROT4 * saturated zone hydraulic gradient * 1.250E-03 3 2.00CE-02 3 .- 3 HGWT
RO14 * Saturated zone b parameter * 4.050E+00 * 5.300E+00 * --- ’ BSZ
RO14 3 Water table drop rate (m/yr) * 1.000£-03 * 1.000E-03 3 .- 3 VT
ROT4 3 Well pump intake depth (m below water table) * 4.600E+00 * 1.000E+01 * - 3 DWIBWT
RO14 ® Model: Nondispersionh (ND) or Mass-Balance (MB) 3 ND 3 ND 3 --- ¥ MODEL
RO14 3 Well pumping rate (m**3/yr) 3 2.500E+02 ¥ 2.500E+02 * .- : UM
3 3 3 3 3
RO15 3 Number of unsaturated zone strata >0 1 3 - 3 NS
3 3 3 3 3
RO16 3 Distribution coefficients for C-14 ¥ i 3 3
RO16 3  Contaminated zone (cm**3/g) * 2.000E+02 * 0.000E+00 * .- ¥ DCNUCCC 1)
RO16 *  Saturated zone (cm**3/g) * 2.000E+02 > 0.000E+Q0 3 - 3 DCNUCS( 1)
RO16 3  Leach rate (/yr) * 0.000E+00 3 0.000E+00 * 9.176E-06 3 ALEACH( 1)
R0O16 *  solubility constant * 0.000E+0C * 0.000E+00 3 not used ¥ SOLUBK( 1)
3 3 3 3 3
RO16 * Distribution coefficients for Co-60 3 3 3 3
R0O16 *  Contaminated zone (cm**3/g) * 5.000E+01 * 1.000E+03 ? .- * DCNUCC( 2)
RO16 *  saturated zone (cm**3/g) ¥ 5.000E+01 > 1.000E+03 * .- * DCNUCS( 2)
RO16 5 Leach rate (/yr) * 0.000E+00 ¥ 0.000E+00 * 3.664E-05 3 ALEACH( 2)
RO16 3  Solubility constant  0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 * Distribution coefficients for Cs-137 : N s s
R016 *  Contaminated zohe (cm**3/g) * 5.000E+01 * 1.000E+03 ? == * DCNUCCC 3)
R016 3  Saturated zone (cm**3/g) 5 5.000E+01  1.000E+03 * 3 DCNUCS( 3)
R016 > Leach rate (/yr) 3 0.000E+00 3 0.000E+00 * 3.664E-05 3 ALEACH( 3)
RO16 *  Solubility constant * 0.000E+00 * 0.00CE+00 * not used * SOLUBK( 3)
3 3 3 3 3
RB16 > Distribution coefficients for Eu-152 ; 3 3 3
R016 *  Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 * - > DCNUCCC 4)
R016 3 Saturated zone (cm**3/g) * 2.000E+02 *-1.000E+00 3 --- > DCNUCS( 4)
R016 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 9.176E-06 * ALEACH( 4)
R0O16 *  Solubility constant * 0.000E+00 3 0.000E+00 * not used  SOLUBK( 4)
3 5 3 3 3
R016 * Distribution coefficients for H-3 s ’ s 3
R016 5  Contaminated zone (cm**3/g) 5 0.000E+00 * 0.000E+00 * 3 DCNUCCC 7)
R016 *  Saturated zone (cm**3/g) 5 0.000E+00 * 0.000E+00 3 --- 3 DCNUCSC 7)
R016 *  Leach rate (/yr) ¥ 0.000E+00 * 0.000E+00 * 1.5176-02 * ALEACH( 7)
R016 *  Solubility constant 3 0.000E+00 * 0.000E+00 3 not used * SOLUBK( 7)
3 3 3 3 3
RO16 * Distribution coefficients for Ni-63 3 3 3 H
RO16 3  Contaminated zone (cm**3/g) * 3.000E+01 * 1.000E+03 3 - * DCNUCC( 8)
RO16 ¥  Saturated zone (cm**3/g) * 3.000E+01 * 1.000E+03 3 - ¥ DCNUCS( 8)
R0O16 *  Leach rate (/yr) * 0.000E+00 * 0.0C0E+00 3 6.097E-05" > ALEACH( 8)
R016 *  Solubility constant 3 (0.000E+00 3 0.0C0E+0D 3 not used 3 SOLUBK( 8)
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ATTACHMENT 15

1RESRAD, Version 6.30 T« Limit = 0.5 year 12/11/2006 13:58 Page 6
Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4
File : 118-C-1_Combined Areas1-2-3-4.RAD

Site-Specific Parameter Summary (contmued)
0 s ¥ User 3 Used by RESRAD } Parameter
Menu 3 Parameter * Input * Default * (If different from user input) ?
AA}\AAAAAAAAAAAAAAAﬁAAAAAK)\AﬁAAAAAAMA&AAARAAKARAAAA“AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAA?\AAAAMMAMKMAAKKK!&
RO16 3 Distribution coefficients for Sr-90

RO16 *  Contaminated zone (cm**3/g) * 2.500E+01 * 3.000E+01 * .- 3 DCNUCCC 9
RO16 *  saturated zone (cm**3/g) ¥ 2.500E+07 * 3.000E+01 3 - 3 DCNUCSC 9)
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 * 7.310E-05 3 ALEACH( 9)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 93
3 3 3 3 ¥
RO16 3 Distribution coefficients for daughter Gd-152 s 3 3 3
RO16 3 Contaminated zone (cm**3/g) *-1.000E+00 *-1.000E+00 * 8.249E+02 * DCNUCC( 6)
RO16 *  Saturated zone (cm**3/g) ¥-1.000E+00 *-1.000E+00 3 8.249E+02 * DENUCS( 6)
RO16 *  Leach rate (/yr) 5 0.000E+00 * 0.000E+00 * 2.226E-06 3 ALEACH( 6)
RO16 3  Solubility constant * 0.00CE+00 * 0.000E+00 * not used * SOLUBK( 6)
3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 3 .- 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 3 --- 3 MLINH
RO17 * Exposure duration 3 3.000E+01 ¥ 3.000E+01 * .- 3 ED
RO17 3 Shielding factor, inhalation ¥ 4.000E-01 * 4.000E-01 3 - * SHF3
RO17 * shielding factor, external gamma ' 8,000E-01 3 7.000E-01 3 .- 3 SHF1
RO17 3 Fraction of time spent indoors 3 6.000E-01 * 5.000E-01 3 - 3 FIND
RO17 3 Fraction of time spent outdoors (on site) ' 2.000E-01 * 2.500E-01 3 ... > FOTD
RO17 * Shape factor flag, external gamma ¥ 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
RO17 3 Radii of shape factor array (used if FS = -1): ? 3 3 3
R0O17 3  outer annular radius (m), ring 1: 3 not used 3 5.000E+01 3 - * RAD_SHAPE( 1)
R017 3 outer annular radius {m), ring 2: 3 not used 3 7.071E+01 3 --- * RAD_SHAPE( 2)
RO17 *  outer annular radius (m), ring 3: * not used 3 0.000E+00 3 .- 3 RAD_SHAPE( 3)
R0O17 * Outer annular radius (m), ring 4: ¥ not used 3 0.000E+00 * --- * RAD_SHAPE( 4)
RO17 *  outer annular radius (m), ring 5: 3 not used 3 0.000E+00 3 - * RAD_SHAPE( 5)
RO17 *  Outer annular radius (m), ring 6: } not used * 0.000E+00 3 .- 3 RAD_SHAPE( 6)
R0O17 *  oOuter annular radius (m), ring 7: ¥ not used * 0.000E+00 3 .- ¥ RAD_SHAPE( 7)
RO17 *  Outer annular radius (m), ring 8: ¥ not used * 0.000E+00 3 R * RAD_SHAPE( 8)
RO17 *  outer annular radius (m), ring 9: * not used * 0.000E+00 3 --- > RAD_SHAPE( 9)
RO17 *  oOuter annular radius (m), ring 10: ¥ not used * 0.000E+00 ° .- 3 RAD_SHAPE(10)
RO17 *  oOuter annular radius (m), ring 11: * not used * 0.000E+00 * - > RAD_SHAPE(11)
RO17 *  Outer annular radius (m), ring 12: ¥ not used * 0.000E+00 * --- * RAD_SHAPE(12)
3 3 3 3 3
RO17 ? Fractions of annular areas Within AREA: 3 ¥ 3 3
RO17 * Ring 1 * not used * 1.000E+00 * --- 3 FRACA( 1)
R0O17 3 Ring 2 3 not used * 2.732E-01 * --- 3 FRACA( 2)
RO17 * Ring 3 ¥ not used 3 0.000E+00 3 .- 3 FRACA( 3)
RO17 * Ring 4 * not used 3 0.000E+QQ @ --- 3 FRACA( 4)
RO17 * Ring 5 3 not used ¥ 0.000E+00 * --- ¥ FRACA( 5)
ROY7 3 Ring & 3 not used 3 0.000E+00 3 --- 3 FRACA( 6)
RO17 3° Ring 7 ® not used * 0.000E+00 3 - 3 FRACAL 7)
RO17 * Ring 8 3 not used * 0.000E+00 * --- 3 FRACA( 8)
RO17 * Ring 9 ¥ not used ¥ 0.000E+00 * --- 3 FRACA(L )
R0O17 * Ring 10 ! pot used * 0.000E+00 * --- 3 FRACA{10)
R017 * Ring 11 3 not used Y 0.000E+00 3 - 3 FRACA(11)
RO17 * Ring 12 * not used * 0.000E+Q0 3 .- 3 FRACA(12)
3 3 3 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.600E+02 3 mm- ¥ DIET(T)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01 * - ¥ DIET(2)
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Parameter
Name

DIET(3)

3 DIET(4)

DIET(5)
DIET(6)
SOIL
DWI

FDW
FHHW
FLW
FIRY
FR9
FPLANT
FMEAT
FMILK

LFI5
LF16
LWIS
LuI6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGULW
FGWIR

v
YV(2)
YV(3)
TE(D
TE(2)
TE(3)
TIV(1)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
c12cz
CSOiL
CAIR

Rev. 0

File RAD
Site-Specific Parameter Summary (continUEd)

Q 3 3 User 3
Menu * Parameter *  Input * Default
A&AAAAAAAAAAAAAAAAAAMAMAMAK}&AAA.&)&AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA)&AAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAMAAA
RO18 3 Milk consumption (L/yr) 3 1.000E+02 ¥ 9.200E+01 ®
R018 3 Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01
RO18 3 Fish consumption (kg/yr) 3 1.970E+01 * 5.400E+00
R018 5 Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01
R0O18 * Soil ingestion rate (g/yr) 3 7.300E+01 * 3.650E+01
RO18 * Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02
R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00
R018 3 Contamination fraction of household water > not used ¥ 1.000E+00
RO18 ¥ Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00
RO18 3 Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00
RO18 * Contamination fraction of aguatic food ® 5.000E-01 * 5.000E-01
RO18 ¥ Contamination fraction of plant food 5 0.000E+00 -1
R018 * Contamination fraction of meat 5 0.000E+00 -1
RO18 * Contamination fraction of milk 3 0.000E+00 *-1

3 3 3
R0O19 * Livestock fodder intake for meat (kg/day} 3 6.800E+01  6.800E+01
R019 ¥ Livestock fodder intake for milk (kg/day) * 5.500E+01 3 5.500E+01
RO19 ¥ Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01
RO19 3 Livestock water intake for milk (L/day) s 1.600E+02 * 1.600E+02
R0O19 * Livestock soil intake (kg/day) 3 5,000E-01 * 5.000E-01
RO19 3 Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04
R0O19 3 Depth of soil mixing layer (m) 3 1.500E-01 % 1.500E-01
R019 3 Depth of roots (m) * 9.000E-01 * 9.000€-01
RO19 3 Drinking water fraction from ground water * 1.000E+00 * 1.000E+0Q
RO19 3 Household water fraction from ground water 3 not used * 1.000E+00
RO19 3 Livestock water fraction from ground water * 1.000E+00 *.1.000E+00
R019 * Irrigation fraction from ground water 3 1.000E+00 * 1.000E+0Q0

3 3 3
R19B ¥ Wet weight crop yield for Non-Leafy (kg/m**2) * 7.000E-01 * 7.000E-01
R19B * Wet weight crop yield for Leafy (ka/m**2) 3 1.500E+00 * 1.500E+00
R19B 3 Wet weight crop yield for Fodder {kg/m**2) * 1.100E+00 * 1.100E+00
R19B * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01
R19B 5 Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01
R19B * Growing Season for Fodder (years) 3 8.000E-02 * 8.000E-02
R198B 3 Translocation Factor for Non-Leafy * 1.000E-07 * 1.000E-01
R198B * Translocation Factor for Leafy * 1.000E+00 * 1.000E+00
R19B * Translocation Factor for Fodder 5 1.000E+00 > 1.000E+00
R19B ¥ Dry Foliar Interception Fraction for Non-lLeafy * 2.500E-01 3 2.500E-01
R19B * Dry Foliar Interception Fraction for Leafy s 2.500E-01 * 2.500E-01
R19B ¥ Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01
R19B * Wet Foliar Interception Fraction for Non-leafy * 2.500E-01 ! 2.500E-01
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01
R19B * Wet Foliar Interception Fraction for Fodder * 2.500E-0%1 * 2.500E-01
R198B ! Weathering Removal Constant for Vegetation * 2.000E+01 3 2.000E+01

3 3 3
C14 3 C-12 concentration in water (g/cm**3) * 2.000E-05 * 2.000E-05
Cl4 3 C-12 concentration in contaminated soil (g/g) * 3.000E-02 > 3.000E-02
C14 3 Fraction of vegetation carbon from soil * 2.000E-02 * 2.000E-02
C14 3 Fraction of vegetation carbon from air * 9.800E-01 > 9.800E-01
C14 3 C-14 evasion layer thickness in soil (m) ¥ 3.000E-01 ¥ 3.000E-01

E-54
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Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4

File ' : 118-C-1_Combined Areas?-2-3-4.RAD
Stte-Spemhc Parameter Summary (ccntmued)

0 s 3 User
Henu 3 Parameter *  Input ¥ Default
BARRARRARABARARARRARABARRRARRARARRRARKARRRRAKRARAERARRRAARRAARAARAARARARARARARRKARARRRRAARARAARARARRARARAA
C14 3 C-14 evasion flux rate from soil (1/sec) ¥ 7.000E-07 * 7.000E-07
€14 3 C-12 evasion flux rate from soil (1/sec) 3 1.000E-10 3 1.000E-10
€14 * Fraction of grain in beef cattle feed * 8.000E-01 * 8.000E-01
€14 ¥ Fraction of grain in milk cow feed 3 2.000E-01 * 2.00CE-01
C14 * DCF correction factor for gaseous forms of Cl4 3 8.894E+01 3 8.894E+01

3 3 3
STOR ® Storage times of contaminated foodstuffs (days): * 3
STOR *  Fruits, non-leafy vegetables, and grain > 1.400E+01 3 1.400E+01
STOR *  Leafy vegetables ¥ 1.000E+00 * 1.000E+00
STOR *  Milk * 1.000E+00 * 1.000E+00
STOR *  Meat and poultry 3 2.000E+01 3 2.000E+01
STOR *  Fish 3 7.000E+00 * 7.000E+00
STOR *  Crustacea and mollusks * 7.000E+00 3 7.000E+00
STOR *  Well water * 1.000E+00 * 1.000E+00
STOR *  Surface water * 1.000E+00 > 1.000E+00
STOR *  Livestock fodder * 4.500E+01 3 4.500E+01

3 3 3
RO21 3 Thickness of building foundation (m) * not used * 1.500E-01
RO21 * Bulk density of building foundation (g/cm**3) ¥ not used * 2.400E+00
RO21 * Total porosity of the cover material 3 not used * 4.000E-01
R021 3 Total porosity of the building foundation * not used ¥ 1.000E-01
RO21 * Volumetric water content of the cover material 3 not used 3 5.000E-02
RO21 * Volumetric water content of the foundation * not used 3 3.000E-02
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3
R021 *  in cover material * not used * 2.000E-06
R0O21 *  in foundation material 3 not used * 3.000E-07
RO27 * in contaminated zone soil 3 not used * 2.000E-06
R0O21 * Radon vertical dimension of mixing (m) 3 not used * 2.000E+00
RO21 * Average building air exchange rate (1/hr) * not used 3 5.000E-01
R0O21 3 Height of the building (room) (m) ¥ npot used * 2.500E+00
R0O21 3 Building interior area factor ¥ not used * 0.000E+00
RO21 ¥ Building depth below ground surface (m) 3 not used *-1.000E+00
RO21 3 Emanating power of Rn-222 gas * not used * 2.500E-01
RO21 ¥ Emanating power of Rn-220 gas 3 not used * 1.500E-01

3 3 3
TITL ¥ Number of graphical time points 3 32 3 -
TITL 3 Maximum number of integration points for dose 3 1 3 .-

'uiizfiiiiliiitiiiiiiliiiiiiiiiiiiiIifIliiIIiiiiiiiiﬁitliriilililil'linlii[iiiiﬁiiiiiiiiiiiiiIffliiunuilnﬁﬁiliiIuili!ff
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Maximum number of integration points for risk
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3
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N

3 EVSN
REVSN
AVFG4
AVFG5
Co2F

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG

HRM

FAL

DMFL
EMANACT)
EMANA(2)

NPTS
LYMAX
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Summary of Pathuway Selections

1 -- external gamma 3
2 -- inhalation (w/o radon)?
3 -- plant ingestion 3
4 -~ meat ingestion 3
5 -- milk ingestion 3
6 -- aquatic foods 3
7 -- drinking water 3
8 3

3

3

soil ingestion
9 -- radon
Find peak pathuay doses

ction

ARRRRAAR
active
active
active
active
active
active
active
active

suppressed
active
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1RESRAD, Version 6.30 T« Limit = 0.5 year 12/11/2006

Summary : 118-C-1 with Max 95% UCLs & Total of Areas 1,2,3,4
File : 118-C-1_Combined Areas1-2-3-4.RAD

Contaminated Zone Dimensions
BARARAARARAARAARAAAARARARRAR

Area: 20509.00 square meters c-14
Thickness: 27.20 meters Co-60
Cover Depth: 0.00 meters Cs-137
Eu-152

H-3
Ni-63
Sr-90

Total Dose TDOSE(t)

Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Initial Soil Concentrations, pCi/g
RARARRRARKARARARRAARARRRARRAAARARA

8.000E+00
9.900€E-01
7.090E-01
1.990E-01
4.T60E+00
2.610E+01
2.680E~01

5 mrem/yr

13:58 Page

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AARARAARARAARARARARARAARARAARRAARAARRARARARRARAARAARRARAARARAARARARARARRAA

t (years): O0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.200E+01
TDOSE(t): 1.282E+01 1.157E+01 9.462E+00 5.700E+00 3.885E+00 7.263E-01
M(t): B8.546E-01 7.715E-01 6.308£-01 3.800E-01 2.590E-01 4.842E-02 5.881E-03 4.392E-04 6.699E-06

OMaximum TDOSE(t): 1.282E+01 mrem/yr at t = 0.000E+00 years

E-57

4.300E+01 1.310E+02 3.000E+02

8.821E-02 6.588E-03
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Summary : 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)
File : 118-C-1 0B~-BCL.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
0 3 3 Current 3 3 Parameter
Menu 3 * Value * Default 3 Name
AAAAAA3\AAAAMAAAAKAAAAAAAKAKAAAAAAAAAAAAAAAAAAAMAAMAAAAAMAAAAAAAALAAKAAAAAAAAAAMAMAAAAAKAAAAAAAAAAAAA
B-1 * Dose conversion factors for inhalation, mrem/pCi: M
B-1 ¥ Sr-90+D * 1.310E-03 * 1.310E-03 ° DCF2( 1)
3 3 3 3
D-1 ¥ Dose conversion factors for ingestion, mrem/pCi: s ¥ ¥
D=1 3 Sr-90+D 5 1.530E-04 * 1.530E-04 ® DCF3¢ 1)
3 3 3 3
D-34 3 Food transfer factors: 3 3 3
D-34 3 Sr-90+4D , plant/soil concentration ratio, dimensionless * 3.000E-01 * 3.000E-01 3 RTF( 1,1)
D-34 3 sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ¥ 8.000E-03 ¥ 8.000E-03 * RTF( 1,2)
D-34 3 sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-03 3 2.000E-03 3 RTF( 1,3)
3 3 3 3
D-5 * Bioaccumulation factors, fresh water, L/kg: ¥ ’ :
D-5 3 sp-90+D , fish 5 6.000E+01 * 6.000E+01 * BIOFACC 1,13
D-5 3 §r-90+D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 1,2)
iiiti‘fiiiiiiiiiiimmi:iiimﬁiiiiiuixixiltitliimmimmmiiimtifmfmnmfﬂmiimiimj
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Summary : 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)

File

: 118-C-1 OB-BCL.RAD

Site-Specific Parameter Summary

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): Sr-90
Concentration in groundwater  (pCi/L): Sr-90

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m**3/yr)

Number of unsaturated zone strata

3
3

-

O

E-60

CVP-2006-00011

Rev. 0

User 3 3 Used by RESRAD 3 Parameter
Input ¥ Default 3 (If different from user input) ? Name
SARARARARRAARARAARRARAARARAARRARRRAARRAARARAAARARARRARRARARAARAAARARARARRAR

9.006E+03 * 1.000E+04 3 ¥ AREA
2.970e+01 * 2.000E+00 3 - * THICKD
9.500E+01 * 1.000E+02 3 --- ¥ LCZPAQ
1.500E+01 3 2.500E+01 3 --- * BRDL
0.000e+00 > 0.000E+00 * --- P TI
1.000E+00 * 1.000E+00 3 .- PTCR)
3.000E+00 * 3.000E+00 ° --- T3
8.0006+00 3 1.000€E+01 * === 2T 4
1.200E+01 3 3.000E+01 3 --- FTC5)
4.300E+01 * 1.000E+02 3 .- 2T 6
1.310+02 3 3.000E+02 * --- ST
3.000E+02 * 1.000E+03 ? --- ST 8)
1.000+03 3 0.000E+00 3 - L2
not used 3 0.000E+00 3 --- P TC10)

3 3 3
1.230E+00 * 0.000E+00 * - TSI
not used 3 0.000E+00 * LRl TWICT)

3 3 3
0.000E+00 3 0.000€+00 --- > COVERO
not used 3 1.500E+00 3 --- > DENSCV
not used 3 1.000E-03 3 e 3 ovev
1.600E+00 3 1.500E+00 3 .- 3 DENSCZ
1.000E-03 > 1.000E-03 ¥ --- ¥ vez
4.000E-01 * 4.000E-01 3 .- 5 TPCZ
1.500E-01 * 2.000E-01 @ - 3 FCCZ
2.500E+02 3 1.000E+01 3 .- 3 Heez
4.050E+00 * 5.300E+00 3 3 BCZ
3.400E+00 * 2.000E+00 3 --- 3 WIND
not used * B.000E+00 * - ¥ HUMID
9.100E-01 * 5.000E-01 ? - > EVAPTR
1.600E-01 * 1.000E+00 3 --- > PRECIP
7.600E-01 * 2.000E-01 3 - 3 RI
overhead 3 overhead ? - ¥ IDITCH
2.000E-01 ¥ 2.000E-01 3 --- > RUNOFF
1.000E+06 > 1.000E+06 * - ¥ WAREA
1.000E-03 > 1.000E-03 * - 3 EPS

3 3 3
1.600E+00 > 1.5008+00 3 === * DENSAQ
4.000E-01 * 4.000E-01 3 --- 1 TPSZ
2.500E-01 5 2.000E-01 3 --- 1 EPSZ
1.500E-01  2.000€-01 * wm- 3 Fesz
5.530E+03 3 1.00QE+02 3 --- ¥ Hesz
1.250E-03 * 2.000E-02 * .- 3 HGWT
4.050E+00 * 5.300£+00 3 .- 3 BS2
1.000E-03 3 1.000E-03 3 --- 3 VT
4.600E+00 * 1.000E+01 3 - 3 DWIBWT
ND 3 ND 3 - 3 MODEL
2.500E+02 * 2.500E+02 ? .- Ul

3 3 3
0 s 1 1 NS
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1RESRAD, Version 6.30 T« Limit = 0.5 year 12/06/2006 07:07 Page 4
Summary : 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)
File : 118-C-1 OB-BCL.RAD

Site-Specific Parameter Summary (continued)

0 3 s User 4 3 Used by RESRAD 3 Parameter
Menu 3 Parameter > Input 3 pefault 3 (If different from user input) 3 Name
KAAAARARARRAARARRRARARRAARARRAAARARA ARARARAARAARRAARAARAARARARRRARAAARRRRARARARARARARAARAARAARRAABAARAARARAARARARALA
RO16 3 pistribution coefficients for Sr-90 3 3 3 3

R016 *  Contaminated zone {cm**3/g) ® 2.500E+01 * 3.000E+01 3 --- * DCNUCCC 1)
RO16 *  Saturated zone (cm**3/g) 3 2.500E+01 * 3.000E+01 3 --- : 3 DCNUCS( 1)
R016 3 Leach rate (/yr) 5 0.000E+00 * 0.000E+00 * 6.695E-05 3 ALEACH( 1
R016 3 Solubility constant * 0.000E+00 * 0.000E+00 * not used > SOLUBKC 1)
3 3 3 3 3
R0O17 3 Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 * - 3 INHALR
RO17 3 Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 3 --- * MLINH
RO17 3 Exposure duration * 3.000E+01 * 3.000E+01 3 --- * ED
R017 * shielding factor, inhalation 3 4.000E~01 ¥ 4.000E-01 * - * SHF3
R017 3 Shielding factor, external gamma 3 8.000E-01 3 7.000E-0%1 ® - 3 SHF1
RO17 3 Fraction of time spent indoors 3 6.000E-071 * 5.000E-01 3 --- 3 FIND
R017 * Fraction of time spent outdoors (on site) ¥ 2.000E-01 3 2.500E-01 3 --- 3 FOTD
RO17 3 shape factor flag, external gamma * 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
RO17 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
R0O17 *  Outer annular radius (m), ring 1: 3 not used * 5.000E+01 3 - 3 RAD_SHAPE( 1)
R0O17 *  Outer annular radius (m), ring 2: 3 not used ¥ 7.071E+01 * --- * RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: * not used * 0.000E+00 3 .- * RAD_SHAPE( 3)
RO17 *  oOuter annular radius (m), ring 4: 35 not used ¥ 0.000E+0Q 3 --- > RAD_SHAPE( 4)
RO17 3  Outer annular radius (m), ring 5: 3 not used 3 0.000E+00 * - 3 RAD_SHAPE( 5)
RO17 *  oOuter annular radius (m), ring 6: 3 not used 3 0.000E+00 3 - > RAD_SHAPE¢ 6)
R017 *  Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 * --- 3 RAD_SHAPE( 7)
RO17 *  Outer annular radius (m), ring 8: * not used * 0.000E+00 3 --- 3 RAD_SHAPE( 8)
RO17 ¥ oOuter annular radius (m), ring 9: 3 not used ¥ 0.000E+00 * --- 3 RAD_SHAPE( 9)
RO17 ? Outer annular radius (m), ring 10: 3 not used 3 0.000E+00Q 3 --- 3 RAD_SHAPE(10)
RO17 3 Outer annular radius (m), ring 11: * not used * 0.000E+00 3 --- 3 RAD_SHAPE(11)
R0O17 *  Outer annular radius (m), ring 12: 3 not used 3 0.000E+00 3 - 3 RAD_SHAPE(12)
3 3 3 3 3
R0O17 * Fractions of annular areas within AREA: * N * 3
RO17 3 Ring > not used * 1.000E+00 3 3 FRACA( 1)
RO17 *  Ring 2 ¥ not used ¥ 2.732E-01 3 --- * FRACA( 2)
RO17 * Ring 3 * not used * 0.000E+00 3 --- ¥ FRACA( 3)
RO17 *  Ring 4 * not used 3 0.000E+00 3 --- 3 FRACA( 4)
R0O17 3 Ring 5 5 not used ¥ 0.000E+00 3 3 FRACA( 5)
RO17 >  Ring 6 > not used ¥ 0.000E+00 3 .- > FRACA( 6)
RO17 3 Ring 7 ¥ not used 3 0.C00E+00 * - ® FRACA( 7)
RO17 3 Ring 8 3 not used ¥ 0.000E+0Q 3 b 3 FRACA( 8)
RO17 5 Ring 9 3 not used * 0.000E+00 3 3 FRACA( 9)
RO17 *  Ring 10 * not used 3 0.000E+00 3 3 FRACA(10)
ROT7 > Ring 11 * not used 3 0.000E+00 3 3 FRACA(11)
RO17 ¥ Ring 12 3 not used * 0.000E+00 * m. 3 FRACA(12)
3 3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.600E+02 * A * DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 5 2.700E+00  1.400+01 3 .- 3 DIET(2)
RO18 3 Milk consumption (L/yr) > 1.000E+02 ¥ 9.200E+01 3 ¥ DIET(3)
RO18 * Meat and poultry consumption (kg/yr) ® 3.600E+01 * 6.300E+01 3 - ¥ DIET(4)
R018 * Fish consumption (kg/yr) 5 1.970E+01 3 5.400£+00 3 === ¥ DIET(5)
R018 > Other seafood consumption (kg/yr) * 9.000E-01 * 9.000E-01 3 --- ¥ DIET(6)
RO18 3 Soil ingestion rate (g/yr) 5 7.300E+01 ¥ 3.650E+01 3 3 soIL
R0O18 ® Drinking water intake (L/yr) ® 7.300E+02 ¥ 5.100E+02 * - 3 DuWl
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Summary : 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)
File : 118-C-1 0B-BCL.RAD

Site-Specific Parameter Summary (contmued)
3 User 3 Used by RESRAD 3 Parameter

Param * Default 3 (If different from user input) * Name
ARRARARARARRAR AAAAAAAAAAAAMM)&KAAAAKMAAAAAAAAAAKAAAAAAAAAAAAAAAAAAMAAAAAAMKAAAAAAAAAMAMMAAAAAAAAAAA
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * --- ' OFDW
R0O18 ¥ Contamination fraction of household water * not used ¥ 1.000E+00 3 --- > FHHW
RD18 * Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 3 --- 3 FLW
R0O18 3 Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 3 - 3 FIRW
RO18 ¥ Contamination fraction of aquatic food * 5.000E-01 ¥ 5.000E-01 ® - 3 FR9
RO18 3 Contamination fraction of plant food 31 3-1 3 0.500E+00 * FPLANT
R0O18 3 Contamination fraction of meat 3-1 3-1 3 0.450E+00 S FMEAT
RO18 * Contamination fraction of milk 3-1 -1 3 0.450E+00 * FMILK
3 3 3 3 3
RO19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 3 --- 3 LFI5
RO19 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 * 5.500E+01 * --- 3 LF16
R0O19 3 Livestock water intake for meat (L/day) 3 5.000E+01 * 5.000E+01 3 - S LWI5
RO19 3 Livestock water intake for milk (L/day) 3 1.600E+02 3 1.600E+02 --- 3 LWI6
RO19 3 Livestock soil intake (kg/day) 3 5.000E-01 * 5.000E-01 3 --- 3 Ls1
R0O19  Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04 3 -—- 3 MLFD
RO19 3 Depth of soil mixing layer (m) ® 1.500E-01 ¥ 1.500E-01 ® --- S DM
RO19 * Depth of roots (m) 3 9.000E-01 3 9.000E-01 3 --- 3 DROOT
RO19 3 Drinking water fraction from ground water 3 1.000E+0C * 1,000E+00 3 - 3 FGWDW
R0O19 * Household water fraction from ground water 3 not used ! 1.000E+00 3 --- 3 FGWHH
RO19 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 3 hiad > FGWLW
RO19 3 Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 * --- * FGWIR
3 3 3 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 ¥ 7.000E-01 3 --- YWD
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 3 1.500E+00 * --- 2 YW(2)
R198 * Wet weight crop yield for Fodder (kg/m**2) * 1.100+00 * 1.100E+00 3 --- 3 YV(3)
R198 * Growing Season for Non-Leafy (years) * 1.700-01 * 1.700€-01 * - OTECT)
R198B * Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01 3 --- 3 TE(2)
R19B * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 ° - 3 TE(3)
R198 * Translocation Factor for Non-Leafy 3 1.000E-01 ¥ 1.000E-01 3 --- 3TIVCLD
R198 * Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00 * --- 3 TIV(2)
R198B * Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 * --- 3TIV(3)
R198 3 Dry Foliar Interception Fraction for MNon-Leafy 3 2.500E-01 3 2.500E-01 * - 3 RDRY(1)
R198 ¥ Dry Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 3 - 3 RDRY(2)
R198 3 Dry Foliar Interception Fraction for Fodder ¥ 2.500E-01 3 2.500E-01 3 --- ¥ RDRY(3)
R198 * Wet Foliar Interception Fraction for MNon-Leafy * 2.500E-01 * 2.500E-01 3 hi * RWET(D)
R198 3 Wet Foliar Interception Fraction for Leafy * 2.500E-01 3 2.500E-01 3 === ¥ RWET(2)
R198 3 Wet Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 * - 3 RWET(3)
R198 * UWeathering Removal Constant for Vegetation * 2.000E+01 3 2.000E+01 3 --- ¥ WLAM
3 3 3 3 3
€14 3 C-12 concentration in water (g/cm**3) ¥ not used * 2,000E-05 3 - 3 C12UTR
C14 % C-12 concentration in contaminated soil (g/g9) * not used ¥ 3.000-02 * --- 3 g12cz
C14 3 Fraction of vegetation carbon from seil 3 not used ¥ 2.000E-02 3 --- 3 CSOIL
C14 * Fraction of vegetation carbon from air > not used 3 9.800E-01 3 - 3 CAIR
C14 3 C-14 evasion layer thickness in soil (m) * not used * 3.000E-01 3 --- 3 pMC
C14 % C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 * - 3 EVSN
C14 3 C-12 evasion flux rate from soil (1/sec) ¥ not used * 1.000E-10 3 --- 3 REVSN
C14 3 Fraction of grain in beef cattle feed 3 not used * 8.000E-01 3 --- 3 AVFG4
C14 3 Fraction of grain in milk cow feed 3 not used 3 2.000E-01 3 - 3 AVFG5
C14 3 DCF correction factor for gaseous forms of C14 * not used 3 8.894E+01 3 --- 3 CO2F
3 3 3 3 3
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s 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)
: 118-C-1 0B-BCL.RAD

Site-Specific Parameter Summary (cont1nued)

3
3

3 Storage times of contaminated foodstuffs (days): *

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

Fruits, non-leafy vegetables, and grain
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mol lusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)
Height of the building (room) (m)
Building interior area factor
Building depth below greund surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose
Maximum number of integration points for risk

Summary of Pathway Selections

Pathway 3

-

e e M W M M W W M W MW M W M MWW W W W W W w

3

User 3
Input 3 Default

3
1.400E+01 3 1.400E+01
1.000E+00 * 1.000E+00
1.000E+00 * 1.000E+00
2.000E+01 ¥ 2.000E+01
7.000E+00 3 7.000E+Q0
7.000E+00 3 7.000E+00
1.000E+00 * 1.000E+00
1.000E+00 3 1.000E+00
4.500E+01 * 4.500E+01

3
not used 3 1.500E-01
not used * 2.400E+00
not used * 4.000E-01
not used > 1.000E-01
not used 3 5.000E-02
not used ¥ 3.000E-02

3
not used 3 2.000E-06
not used * 3.000E-07
not used * 2.000E-06
not used 3 2.000E+00
not used 3 5.000E-01
not used 3 2,500E+00
not used 3 0.000E+00
not used 3-1,000E+00
not used 3 2.500E-01
not used * 1.500E-01

3

32 3 ---
3

1

User Selection

AKAAMAAAAAAAAAAAAMAAAAAAAAA;\AAAAAAAMAMAMAAAxAA

1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed

Find peak pathway doses 3

active
3088884300588 0838008008004004¢82338000083084888311

3

Used by RESRAD

CVP-2006-00011

3

3 (If different from user input) 3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
18329803388 843 4

G M MW Wl W MM W WM MW M MWW W W W MW MM MW W

Rev. 0

Parameter
Name

ARRRRARARARRARAAARARARRAAARARAARARARAAKARRARARARARARARRAARAAKRARARARRAARRARARARRAARKARAARA

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STORTT(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCY
DIFFL
DIFCZ
HMIX
REXG

HRM

FAI

DMFL
EMANA(T)
EMANA(2)

NPTS
LYMAX
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Summary : 118-C-1 Burial Ground Overburden - Below Cleanup Levels (OB/BCL)
File : 118-C-1 OB-BCL.RAD

Contaminated Zone Dimensions
RRAAAARRRRARARAARARRARAARARA ; AR
Area: 9006.00 square meters Sr-90 1.230E+00
Thickness: 29.70 meters
Cover Depth: 0.00 meters
3}

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
AARRARRRARRARRARRARARRARARAARAKRARAARAARAARAKARARRARARRANARARAARAAAKARKRAR
t (years): 0.000E+00 1.000E+00 3.000E+00 8.000E+00 1.200E+01 4.300E+01 1.310E+02 3.000E+02 1.000E+03
TDOSE(t): 4.010E+00 3.919E+00 3.742E+00 3.335E+00 3.042E+00 1.489E+00 1.954E-01 3.910E-03 2.472E-10
M(t): 2.673E-01 2.612E-01 2.495E-01 2.223E-01 2.028E-01 9.926E-02 1.303E-02 2.607E-04 1.648E-11
OMaximum TDOSE(t): 4.010E+00 mrem/yr at t = 0.000E+00 years
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Dose Conversion Factor (and Related) Parameter Summary

13:49 Page 2

File: HEAST 2001 Morbidity

Parameter

Dose conversion factors for inhalation, mrem/pCi:

Co-60
Cs-137+D
Eu-152
6d-152
Sr-90+D

Dose conversion factors for ingestion, mrem/pCi:

Co-60
€s-137+D
Eu-152
6d-152
Sr-90+D

Food transfer factors:

Co-60
Co-60
Co-60

’
.
+

Cs-137+D ,

Cs-137+D

Cs-137+D ,

Eu-152
Eu-152
Eu-152

6d-152
Gd-152
6d-152

Sr-90+d
Sr-90+D
$r-90+D

~ o~

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCiskg)/(pCi/d)
milk/Livestock-intake ratio, (pCi/L)/(pCi/d)

ptant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCisd)
milk/livestock-intake ratio, (pCi/L)/{pCis/d)

ptant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
mi Lk/Llivestock-intake ratio, (pCi/L)/(pCi/d}

plant/soil concentration ratio, dimensionless

, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumutation factors, fresh water, L/kg:

Co-60
Co-60

Cs-137+D
Cs-137+D

Eu-152
Eu-152

Gd-152
6d-152

’

.
’

- .

fish
crustacea and mol lusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

E-66

3
3

L T T o

Current
Value

2.190E-04
3.190€E-05
2.210E-04
2.430E-01
1.310E-03

2.690E-05
5.000E-05
6.480E-06
1.610E-04
1.530E-04

8.000E-02
2.000E-02
2.000E-03

4.000E-02
3.000E-02
8.000E-03

2.500E-03
2.000-03
2.000E-05

2.500E-03
2.000E-03
2.000E-05

3.000E-01
8.000E-03
2.000E-03

3.000E+02
2.000E+02

2.000E+03
1.000€+02

5.000E+01
1.000E+03

2.500E+01
1.000E+03

3
3

5
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Default

3
3

Parameter

Nal

me

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAAAAAZAAAAAhAAAAAAAAAAAAAAAAAAAA&AAAAAAAAAAAAAA
3 3

CVP-2006-00011

Rev. 0

2.190E-04 3 DCF2(¢ 1)
3.190E-05 3 DCF2( 2)
2.210E-04 3 DCF2( 3)
2.430E-01 3 DCF2( 5)
1.310E-03 3 DCF2( 6)
3
3
2.690E-05 3 DCF3( 1)
5.000E-05 * DCF3(¢ 2)
6.480E-06 ¥ DCF3( 3)
1.610E-04 3 DCF3( 5)
1.530E-04 3 DCF3( 6)
3
3
8.000E-02 * RTFC 1,1)
2.000E-02 * RTF( 1,2)
2.000E-03 3 RTF( 1,3)
3
4.000E-02 3 RTF( 2,1)
3.000E-02 3 RTF( 2,2)
8.000E-03 3 RTF( 2,3)
3
2.500E-03 3 RTF( 3,1)
2.000E-03 * RTF( 3,2)
2.000E-05 ¥ RTF( 3,3)
3
2.500E-03 * RTF( 5,1)
2.000E-03 * RTF( 5,2)
2.000E-05  RTF(¢ 5,3)
3
3.000E-01 3 RTF( 6,1
8.000E-03 * RTF( 6,2)
2.000E-03 * RTF( 6,3)
3
3
3.000E+02 3 BIOFACC 1,1)
2.000E+02 * BIOFAC( 1,2)
3
2.000E+03 3 BIOFAC( 2,1)
1.000E+02 3 BIOFAC( 2,2)
3
5.000E+01 ¥ BIGFAC( 3,1)
1.000E+03 * BIOFAC( 3,2)
: 3
2.5006+01 3 BIOFAC¢ 5,1)
1.000E+03 3 BIOFAC( 5,2)
3
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File : 118-C-1 SPA SZ.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 3 Current 3 ¥ Parameter
Menu * Parameter 3 value ! Default 3 Name
RARRRARARAAARAARARRARRARRAARARRARARRAKARRRARRARRRARARARAARKARRAARARARRAARAARARAAARAARRARAAAARARRRARAARARAR
D-5 3 sr-90+D , fish 3 6 000E+01 ¥ 6.000E+01 * BIOFAC( 6,1)
D-5 3 sr-90+D , crustacea and mollusks 1.000E+02 * 1.000E+02 3 BIOFAC( 6,2)
Iifliﬂliiilifiliifilfiiffififffﬂtiifiiﬁ“hﬁ[filIffiIfi!iiiniIIIfIIIIIiifitixiIIIIIiiiniiiiifiiiiﬂi
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File
Site-Specific Parameter Summary

0 3 > User 3 3 Used by RESRAD *  Parameter
Menu * P Input * Dpefault * (If different from user input) ? Name
ARARRARARARARARARAR ARKRARRARRRAARAARAARRARRAARRARAKARAAARRARRARAAARARAAAAARAARAAARARARARARRABARRARRARAR
RO11 3 Area of contaminated zone (m**2) ¥ 2.323E+04 * 1.000E+04 3 -- ¥ AREA
RO11 3 Thickness of contaminated zone (m) ® 4.600E+00 * 2.000E+00 * hit * THICKO
RO11 * Length parallel to aquifer flow (m) * 2.400E+02 * 1.000E+02 3 .- * LCZPAQ
RO11 ° Basic radiation dose limit (mrem/yr) 3 1.500E+01 * 2.500E+01 3 - * BRDL
R011 ¥ Time since placement of material (yr) * 0.000E+00 * 0.000E+00 ¥ == T
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 * m-- T2
RO11 * Times for calculations (yr) ¥ 3.000E+00 * 3.000+00 * --- 2]
RO11 * Times for calculations (yr) 3 8.000E+00 * 1.000E+07 * - YT
RO11 ¥ Times for calculations (yr) * 1.200E+01 * 3.000E+01 3 --- FTC5)
RO11 3 Times for calculations (yr) ¥ 4.300E+01 * 1.000E+02 3 - M)
RO11 * Times for calculations (yr) ¥ 1.310E+02 * 3.000E+02 * .- PTCD
RO11 * Times for calculations (yr) 3 3.000E+02 * 1.000E+03 * .- L))
RO11 * Times for calculations (yr) * 1.000E+03 * 0.000E+00 * - RIS
RO11 3 Times for calculations (yr) * pot used ° 0.000E+00 3 --- 3 T1010)

3 3 3 3 3
RO12 * Initial principal radionuclide (pCi/g): Co-60 * 2.900E-02 * 0.000E+00 ¥ --- SSHCD
RO12 3 Initial principal radionuclide (pCi/g): Cs-137 * 1.030E+00 * 0.000E+00 3 === P81
RO12 3 Initial principal radionuclide (pCi/g): Eu-152 3 1.770E+00 * 0.000E+00 ? === * 81 3)
RO12 3 Initial principal radionuclide (pCisg): Sr-90 3 3.340E-01 * 0.000E+00 3 —-- 3 S1( 6)
RO12 3 Concentration in groundwater (pGi/L): Co0-60 * not used 3 0.000E+00 3 --- PHUCD
R0O12 * Concentration in groundwater  (pCi/L): Cs-137 * not used 3 0.000&E+00 3 .- S WIC2)
R0O12 * Concentration in groundwater  (pCi/L): Eu-152 3 not used * 0.000E+00 3 - 3 W 3)
R012 * Concentration in groundwater  (pCi/L): S$r-90 * not used * 0.000E+00 ¥ --- P WIC 6)

3 3 3 3 3
RO13 * Cover depth (m) 3 0.000E+00 * 0.000E+00 3 --- ¥ COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used * 1.500E+00 * --- 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) 3 not used * 1.000E-03 3 - s ovey
RO13 * Density of contaminated zone (g/cm**3) > 1.600E+00 > 1.500E+00 * ~-- 3 DENSCZ
R0O13 3 Contaminated zone erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 3 --- i vez
RO13 * Contaminated zone total porosity 3 4.000E-01 ¥ 4.000E-01 3 m-- 3 TPCZ
R0O13 ¥ Contaminated zone field capacity 3 1.500E-01 3 2.000E-01 3 - 1 Feez
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 ® 1.000E+01 * --- 3 Hecz
R0O13 * Contaminated zone b parameter ¥ 4.050E+00 * 5,300E+00 3 - ¥ BCZ
RO13 * Average annual wind speed (m/sec) 3 3.400E+00 3 2.000E+00 3 a-- ' WIND
RO13 3 Humidity in air (g/m**3) 3 not used ! 8.000E+00 3 --- ¥ HUMID
R013 ¥ Evapotranspiration coefficient 3 9.100E-01 ¥ 5.000E~01 3 - 3 EVAPTR
RO13 * Precipitation (m/yr) ® 1.600E-01 ¥ 1.000E+00 3 --- * PRECIP
RO13 * Irrigation (m/yr) 3 7.600E-01 ¥ 2.000E-01 * - ¥ RI
RO13 * Irrigation mode 3 overhead 3 overhead 3 --- * IDITCH
RO13 * Runoff coefficient ¥ 2.000E-01 ¥ 2.000E-01 3 --- * RUNOFF
R0O13 * Watershed area for nearby stream or pond (m**2) 3 1,000E+06 3 1.000E+06 * - © 3 UAREA
RO13 ¥ Accuracy for water/soil computations 3 1.000E-03 * 1,000E-03 ¥ --- 3 EPS

3 3 3 3 3
RO14 3 Density of saturated zone (g/cm**3) 3 1.600E+00 3 1.500E+00 * ---  DENSAQ
RO14 * Saturated zone total porosity ¥ 4.000E-01 * 4.000E-01 ® .- * TPSZ
RO14 * saturated zone effective porosity ¥ 2.500E-01 * 2.000E-01 °* b > EPSZ
RO14 * saturated zone field capacity * 1.500E-01 3 2.000E-01 3 b ¥ FCSZ
R014 ¥ saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 5 1.000E+02 * .- > HeSZ
RO14 * saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 * hihd > HGWT
R0O14 * Saturated zone b parameter * 4,050E+00 ¥ 5,300E+00 * .- 3 BSZ
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File

0
Menu

RO14
RO14
RO14
RO14

RO15
RO15
RO15
RO15
RO15
RO15
RO15
RO15

RO16
RO16
RO16
RO16
RO16
RO16

ROt6
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
ROT6

RO16
RO16
R016
RO16
RO16
RO16

RO17

3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
X
3
3
3
3
3
3
3

: 118-C-1 SPA SZ.RAD

Water table drop rate (m/yr)
Well pump intake depth (m below wat
Model: Nondispersion (ND) or Mass-B.
Well pumping rate (m**3/yr)

Number of unsaturated zone strata
Unsat. zone 1, thickness {(m)

Unsat. zone
Unsat. zone

1

1

1, total porosity
Unsat. zone 1

1

1

1

'

, effective porosity
Unsat. zone 1, field capacity
Unsat. zone 1,
'

Unsat. zone

soil-specific b paral
hydraulic conductivi

Distribution coefficients for Co-60
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cr**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Cs-13
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Eu-15
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Sr-90
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daugh
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

, soil density (g/cm**3)

Site-Specific Parameter Summary (contlnued)

3
3

3

er table) !
alance (MB) *

meter
ty (m/yr)

7

2

ter Gd-152

T T o LV

User 3
Input * Default

1.000E-03 5 1.000E-03

4.600E+00 > 1.000E+01
ND ND
2.500e+02 3 2,500E+02
1 1
2.210E+01 ¥ 4.000E+00
1.600E+00 * 1.500E+00
4.000E-01 5 4.000E-01. °
2.500E-01 * 2,000E-01
1.500E-01 3 2.000E-01
4.050E+00 3 5.300E+00

2.500E+02 ¥ 1.000E+01

3
3
3
3
3
3
3
s
3
3
3
3
3
3
5.000E+01 ¥ 1.000E+03
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

5.000E+01 * 1.000E+03
5.000E+01 3 1.000E+03
0.000E+00 * 0.000E+00
0.000E+00 3 0.000E+00
5.000E+01  1.000E+03
5.000E+01 3 1,000E+03
5.000E+01 * 1.000E+03
0.000E+00 * 0.000E+00
0.000E+00 * 0.000E+00
2.000E+02 3-1.000E+00
2.000E+02 3-1.000E+00
2.000E+02 *-1.000E+00
0.000E+00 > 0.000E+00
0.000E+00 > 0.000E+00

3

3
2.500E+01 * 3.000E+01
2.500E+01 > 3.000E+01
2.500E+01 3 3.000E+01
0.000E+00 > 0.000E+00
0.000E+00 > 0.000E+00

3

3
-1.000E+00 3-1,000E+00
-1.000E+00 *-1.000E+00
-1.000E+00 3 -1.000E+00
0.000E+00 * 0.000E+00
0.000E+00 * 0.000E+00

3
7.3006+03 * 8,400E+03
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¥ (If different from user input) ?
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3

LT B T T T o S e T T S

2.166E-04
not used

5.426E-05
not used

4.323E-04
not used

8.249E+02
8.249E+02
8.249E+02
1.316E-05
not used

Attachment
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Parameter
Name

VWT
DWIBWT
MODEL
Uw

NS

H(D
DENSUZ(1)
TPUZ(1)
EPUZ(1)
FCUZ(1)
BUZ(1)
HCUzZ(1)

DeNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)
ALEACH( 1)
SOLUBK( 1)

DCNUCC( 2)
DCNUCU( 2,1)
DCNUCS( 2)
ALEACH( 2)
SOLUBK( 2)

DCNUCC( 3)
DCNUCUC 3,1)
DCNUCS( 3)
ALEACH( 3)
SOLUBK( 3)

DCNUCC( 6)
DCNUCUC 6, 1)
DCNUCS( 6)
ALEACH( 6)
SOLUBK( 6)

DCNUCC( 5)
BCNUCUC 5,1)
DCNUCS( 5)
ALEACH( 5)
SOLUBK( 5)
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Site-Specific Parameter Summary (continued)
0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu ? rameter P Imput * pefault 3 (If different from user input) 3 Name
ABRARARARRRRAAARRRARARRARARKARRARKRAARAARAAA AAAAAAAAAAAAAAAAAAAAAAAMA)iAAAAAAAAAAAMAMAAAAAA;wiAAAAAAAAAAAAAAMAAAAAAAAAAAAAAM
RO17 * Mass loading for inhalation (g/m**3) * 1.000E-04 3 1.000E-04 3 3 MLINH
RO17 3 Exposure duration * 3.000E+01 3 3.000E+01 3 .- 3 ED
RO17 * shielding factor, inhalation * 4.000E-01 3 4.000E-01 3 .- 3 SHF3
RO17 3 shielding factor, external gamma % 8.000E-01 ¥ 7.000E-01 3 .-- 3 SHF1
RO17 ° Fraction of time spent indoors * 6.000E-01 * 5.000E-01 3 --- 3 FIND
RO17 3 Fraction of time spent outdoors (on site) ¥ 2.000E-01 * 2.500E-01 3 - 3 FOTD
RO17 3 Shape factor flag, external gamma * 1.000E+00 ¥ 1.000E+00 * >0 shows circular AREA. 3FS
RO17 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
RO17 *  Outer annular radius (m), ring 1: * not used 3 5.000E+01 3 .- 3 RAD_SHAPE( 1)
RO17 *  Outer annular radius (m), ring 2: * not used ¥ 7.071E+01 3 === ¥ RAD_SHAPE( 2)
R0O17 *  OQuter annular radius (m), ring 3: * not used ¥ 0.000E+00 * - * RAD_SHAPE( 3)
R0O17 3 Outer annular radius (m), ring 4: * not used * 0.000E+00 3 --- 3 RAD_SHAPE( 4)
RO17 *  Outer annular radius (m), ring 5: 3 not used * 0.000E+00 3 --- ¥ RAD_SHAPE( 5)
RO17 *  Outer annular radius (m), ring 6: ¥ not used ¥ 0.000E+00 3 ~-- ¥ RAD_SHAPE( &)
RO17 ®  Outer annular radius (m), ring 7: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE( 7)
RO17 3  Outer amnular radius (m), ring 8: * not used * 0.000E+00 3 === * RAD_SHAPE( 8)
RO17 3 Quter annular radius (m), ring 9: ¥ nat used ¥ 0.000E+00 3 - 3 RAD_SHAPE( 9)
RO17 ¥ Outer annular radius (m), ring 10: 3 not used 3 0.000E+00 3 - 3 RAD_SHAPE(10)
RO17 3  OQuter annular radius (m), ring 11: * not used * 0.000E+00 3 --- ¥ RAD_SHAPE(11)
RO17 *  outer annular radius (m), ring 12: 3 not used ¥ 0.000E+00 3 e ¥ RAD_SHAPE(12)
3 3 3 3 3
R0O17 ¥ Fractions of annular areas within AREA: 3 s 3 3
RO17 5 Ring 1 3 not used ’ 1.000E+00 ? * FRACAC 1)
RO17 *  Ring 2 * not used 3 2.732E-01 3 - * FRACA( 2)
RO17 *  Ring 3 * not used * 0.000E+00 3 hh 3 FRACA( 3)
RO17 *  Ring 4 S not used * 0.000E+00 3 3 FRACA( 4)
RO17 *  Ring 5 * not used * 0.000E+00 3 --- * FRACA( 5)
RO17 3 Ring 6 * not used ¥ 0,000E+00 3 --- * FRACA( 6)
RO17 > Ring 7 3 not used * 0.000E+00 * 5 FRACA( 7)
RO17 * Ring 8 * not used * (.000E+00 3 === * FRACA( 8)
RO17 5 Ring 9 * not used * 0.000E+00 * 3 FRACAC 9)
R017 *  Ring 10 3 not used * 0.000E+00 3 s FRACA(10)
RO17 *  Ring 11 ¥ not used * 0.000E+00 * === > FRACA(1)
RO17 > Ring 12 ¥ not used * 0.000E+00 3 - * FRACA(12)
3 3 3 3 3
RO18 3 Fruits, vegetables and grain consumption (kg/yr) ? 1.100E+02 ° 1.600E+02 3 --- * DIET()
RO18 * Leafy vegetable consumption (ka/yr) ? 2.700E+00 * 1.400E+01 3 - * DIET(2)
R0O18 * Milk consumption (L/yr) * 1.000E+02 * 9.200E+01 3 .- ¥ DIET(3)
RO18 3 Meat and poultry consumption (kg/yr) ? 3.600e+0% * 6.300E+01 * .- * DIET(4)
RO18 * Fish consumption (kg/yr) * 1.970E+01 3 5.400E+00 3 - * DIET(5)
RO18 * Other seafood consumption (kg/yr) * 9.000E-01 * 9.000E-01 * - * DIET(6)
RD18 * Soil ingestion rate (g/yr) * 7.300E+01 * 3.650E+01°3 .- 5 SOIL
RO18 * Drinking water intake (L/yr) ¥ 7.300E+02 3 5.100E+02 * === > DWI
RO18 * Contamination fraction of drinking water * 1.000E+00 > 1.000E+00 3 - > FDW
RO18 * Contamination fraction of household water * not used * 1.000E+00 3 - 5 FHHW
R018 ¥ Contamination fraction of livestock water * 1.000E+00 3 1.000E+00 3 - ' OFLW
R018 * Contamination fraction of irrigation water 3 1.000E+00 3 1,000E+00 3 --- ¥ FIRW
RO18 3 Contamination fraction of aquatic food  5.000E-01 3 5.000E-01 ¥ - * FR9
RO18 * Contamination fraction of plant food 31 31 i 0.500E+00 * FPLANT
R018 3 Contamination fraction of meat 21 3-1 s 0.100E+01 3 FMEAT
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File

Menu
RO18

RO19
RO19
RO19
RO19
RO19
RO19
RO19
RO19
RO19
R0O19
RO19
RO19

R198
R198
R198
R19B
R198
R198
R198
R198
R198
R198
R198
R198
R198
R19B
R19B
R198

C14
c14
ci4
c14
C14
c14
c14
c14
C14
c14

STOR
STOR
STOR
STOR
STOR
STOR
STOR

3
3

3
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ATTACHMENT 21

: 118-C-~1 SPA SZ.RAD

12/06/2006

13:49 Page 7

Site-Specific Parameter Summary (cont1nued)

Parameter
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (ka/day)

Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)
Wet weight crop yield for Leafy Ckg/m**2)
Wet weight crop yield for Fodder (kg/m**23
Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-lLeafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of Cl14

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

H

3.
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
s
H
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
H
3
3
3
5
3
3
3
3
3

User

-1

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
9.000E-01
1.000E+00
not used
1.000E+00
1.000E+00

7.000E-01
1.500E+00
1.100E+00
1.700E-01
2.500E-01
8.000e-02
1.000E-01
1.000E+00
1.000E+00
2.500E-01
2.500E-01
2.500€-01
2.500E-01
2.500E-01
2.500E-01
2.000E+Q1

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1.400E+01
1.000E+00
1.000E+00
2.000e+01
7.000E+00
7.000E+00

E-71

3
3

3.
3

3
3
3
3
3
3
3
3
3
3
5
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Default
1

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
9.000E-01
1.000E+00
1.000E+00
1.000E+00
1.000E+00

7.000E-01
1.500E+00
1.100E+00
1.700E-01
2.500E-01
8.000E-02
1.000E-01
1.000E+00
1.000E+00
2.500€-01
2.500€E-01
2.500E~-01
2.500E-01

2.500E-01-

2.500E-01
2.000E+01

2.000E-05
3.000E-02
2.000E-02
9.800E-01
3.000€-01
7.000E-07
1.000E-10
8.000E-01
2.000E-01
8.894E+01

1.400E+01
1.000E+00
1.000E+00
2.000E+01
7.000E+00
7.000E+00

Used

by RESRAD

CVP-2006-00011

3

3 (1f different from user input) 3
AAA&AAAAAAAARAAAAhAAAKAAAAAAAAAﬁAAAﬁAAAAKKA3AﬁAAKhKKﬁKKAAAKKAKAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKARAAAKAAKAAKAKKAAAAAAAAAA
0.100E+01

3
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Parameter
Name

FMILK

LFI5
LFI16
LWI5
LWI6
LSI
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

V(1
YV(2)
YV(3)
TEC1)
TE(2)
TE(3)
TIV(D)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(T)
RWET(2)
RWET(3)
WLAM

C12WTR
c12cz
CsoIL
CAIR

DMC

EVSN -
REVSN
AVFG4
AVFGS
CO2F

STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
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Summary : 118-C-1 Burial Ground Staging Pile Area (SPA) Shallow Zone
File : 118-C-1 SPA SZ.RAD
Site-Specific Parameter Summary (contmued)
0 3 3 User 3 Used by RESRAD *  Parameter
Menu 3 P Input 3 pefault 3 (If different from user input) 3 Name
AAAAAAAAAAMKAAAAi\ZXMKKARSMKMAAAAAKAAAAKl&AAXKhAAZXAAAMAMAAAAAhhAAKAAAZSAKAAAAA)xAAAi}iAAMAKliAAI&MAAAA)iAKAMAAAAAAMAAMAAMMMAK
STOR 5 Well water 5 1.000E+00 * 1.000E+00 3 3 STOR_T(7)
STOR *  Surface water * 1.000E+00 3 1.000E+00 3 - * STOR_T(8)
STOR *  Livestock fodder * 4.500E+01 * 4.500E+01 --- ¥ STOR_T()
3 3 3 3 3
R021 3 Thickness of building foundation (m) * not used ¥ 1.500E-01 3 ==- * FLOOR1
R021 3 Bulk density of building foundation (g/cm**3) ¥ not used 3 2.400E+00 3 - ¥ DENSFL
RO21 3 Total porosity of the cover material 3 not used * 4.000E-01 3 .- 5 TPCV
RO21 * Total porosity of the building foundation ¥ not used 3 1.000E-01 3 --- 3 TPFL
RO21 * Volumetric water content of the cover material ! not used 3 5.000E-02 * --- 3 PH20CV
RO21 3 Volumetric water content of the foundation } not used 3 3.000E-02 3 --- 5 PH20OFL
RO21 ¥ Diffusion coefficient for radon gas (m/sec): 3 3 3 3
R0O21 *  in cover material ' not used * 2.000E-06 3 --- 3 DIFCV
RO21 3 in foundation material * not used 3 3.000E-07 * --- ¥ DIFFL
RO21 >  in contaminated zone soit } not used > 2.000E-06 * --- 3 DIFCZ
R0O21 * Radon vertical dimension of mixing (m) 3 not used 3 2.000E+00 3 .- 3 HMIX
RO21 3 Average building air exchange rate (1/hr) 3 not used 3 5.000E-01 3 --- 3 REXG
RO21 * Height of the building (room) (m) ¥ not used 3 2.500E+00 3 --- 5 HRM
RO21 3 Building interior area factor * not used 3 0.000E+00 3 --- ¥ FAlL
R021 3 Building depth below ground surface (m) * not used *-1.000E+00 3 - 3 DMFL
RO21 * Emanating power of Rn-222 gas ¥ not used ¥ 2.500E-01 3 --- 3 EMANA(T)
R021 * Emanating power of Rn-220 gas 3 not used * 1.500E-07 *? - * EMANA(2)
H 3 3 3 H
TITL 3 Number of graphical time points 3 32 3 .- 3 --- * NPTS
TITL 3 Maximum number of integration points for dose 3 1 3 --- 3 --- 3 LYMAX
TITL * Maximum number of integration points for risk 3 3 .- 3 --- 3 KYMAX
mimimimlixiIiiiiiiiiifﬁnfmmfflmfmmiminimiiiriifiiiixifn‘iiiiiiiiiiiiiifffiiiiuiifiiiiimlmmmiii
summary of Pathway Selections
Pathway 3 User Selection
AAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAMAAAAAhAAﬁAAAhAM
1 -- external gamma active
2 -- inhalation (w/o radon)’ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods s active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 2 suppressed
Find peak pathway doses 3 active
[$834838331033890808089905338348308304208480830¢834 41
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Summary : 118~C~1 Burial Ground Staging Pile Area (SPA) Shallow Zone
File : 118-C-1 SPA SZ.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
RARARRARRARRARRRARAAARARAKAA KRAARRARRAAARRARARRARRRARAARAARAAR
Area: 23230.00 square meters Co-60 2.900E-02
Thickness: 4.60 meters Cs-137 1.030E+00
Cover Depth: 0.00 meters Eu~152 1.770E+00
Sr-90 3.340E-01
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRARARARRAARAAARARARARARARAAARRARARRAARARARARKARARARAARARRRAARAAABAARARAK
t (years): 0.000E+00 1.000E+00 3.000E+C0 8.000E+00 1.200E+01 4.300E+01 1.310E+02 3.000E+02 1.000E+03
TDOSE(t): 1.235E+01 1.181E+01 1.081E+01 8.722E+00 7.384E+00 2.312E+00 1.911E-01 3.386E-03 2.390E-10
M(t): 8.231E-01 7.872E-01 7.208£-01 5.815E-01 4.9236-01 1.542E-01 1.274E-02 2.2576-04 1.594E-11
OMaximum TDOSE(t): 1.235E+01 mrem/yr at t = 0.000E+00 years
Attachment 21 Sheet No. 9 of 20
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ATTACHMENT 24
1RESRAD, Version 6.30 T« Limit = 0.5 year 12/06/2006 13:53 Page 2
Summary : 118-C-1 Burial Ground Staging Pile Area (SPA) Deep Zone
File 3 118-C-1 SPA DZ.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

¢ 3 3 Current 3 3 Parameter
Menu 3 Parameter ! value 3 Dpefau 3
ARRAKAARRARARRAARAKRRARARKKRARARRARRAAKAAARARRARARAAAAARAARRAAARA RRAAARRARAARARARARRRARARAARAARA
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 3 C-14 * 2.090E-06 ¥ 2.090E-06 * DCF2( 1)
B-1 3 Cs-137+D * 3.190E-05 3 3.190E-05 * DCF2( 2)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: * ¥ i
D-1 3 ¢-14 : > 2.090E-06 ¥ 2.090E-06 * DCF3( 1)
D-1 % Cs-137+D * 5.000E-05 3 5.000E-05 ¥ DCF3(¢ 2)

3 3 3 3
D-34 3 Food transfer factors: 3 3 ¥
D-34 ¥ ¢-14 , plant/soil concentration ratio, dimensiontess * 5.500E+00 * 5.500E+00 * RTF¢ 1,1)
D-34 * C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.100E-02 * 3.100E-02 * RTF( 1,2)
D-34 3 C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 1.200E-02 3 1.200E-02 * RTF( 1,3)
D - 34 3 3 3 3
D-34 ¥ Cs-137+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 2,1)
D-34 * Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.000E-02 3 3.000E-02 * RTF( 2,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ’ 8.000E-03 * 8.000E-03 * RTF( 2,3)

3 3 3 3
D-5 3 Bjoaccumulation factors, fresh water, L/kg: 3 3 3
D-5 7 C-14 , fish * 5.000E+04 * 5.000E+04 3 BIOFAC( 1,1
D-5 * Cc-14 , crustacea and mol Lusks * 9.100E+03 ¥ 9.100E+03 * BIOFAC( 1,2)
D_s 3 3 3 3
D-5 3 Cs-1374D , fish > 2.000E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 ¥ €s-137+D , crustacea and molggsks 3 . * 1.000E+02 * 1.000E+02 3 BIOFAC( 2,2)
IR R R E R e ettt atatttinsiiatiasieisstestttsttisesitistetttittittrstattttttatasstitatinitintt
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: 118-C-1 SPA DZ.RAD :

3
3

3

13:53 Page 3

Defautt

1.000E+04
2.000E+00
1.000E+02
2.500E+01
0.000E+00
1.000E+00
3.000E+00
1.000E+01
3.000E+01
1.000E+02
3.000E+02
1.000E+03
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000e+00

0.000E+00
1.500E+00
1.000E-03
1.500E+00
1.000E-03
4.000E-01
2.000E-01
1.000E+01
5.300E+00
2.000E+00
8.000E+00
5.000E-Q1
1.000E+00
2.000E-01
overhead

2.000E-01
1.000E+06
1.000€-03

1.500E+00
4.000E-01
2.000e-01
2.000E-01
1.000E+02
2.000E-02
5.300E+00
1.000E-03
1.000E+01
ND

File
Site-Specific Parameter Summary

0 3 3 User
Menu * Parameter * Input
RO11 3 Area of contaminated zone (m**2) 3 2.323E+04
RO11 * Thickness of contaminated zone (m) 3 2.210E+01
ROT1 3 Length parallel to aquifer flow (m) > 2.400E+02
RO11 * Basic radiation dose limit (mrem/yr) * 1.500E+01
RO11 ? Time since placement of material (yr) ¥ 0.000E+00
R0O11 3 Times for calculations (yr) 3 1.000E+00
R0O11 3 Times for calculations (yr) 3 3.000E+00
RO11 3 Times for calculations (yr) 3 8.000E+00
R0O11 ¥ Times for calculations (yr) ¥ 1.200E+01
R0O11 3 Times for calculations (yr) 3 4.300E+01
R0O11 3 Times for calculations (yr) 3 1.310E+02
RO11 * Times for calculations (yr) 3 3.000E+02
RO11 ¥ Times for calculations (yr) * 1.000E+03
RO11 3 Times for calculations (yr) * not used

3 3
RO12 3 Initial principal radionuclide (pCi/g): C-14 3 1.820E+02
RO12 ¥ Initial principal radionuclide (pCi/g): Cs-137 3 9.100E-02
RO12 3 Concentration in groundwater (pCi/L): C-14 3 not used
R0O12 3 Concentration in groundwater  (pCi/L): Cs-137 3 not used

3 3
RO13 * Cover depth (m) 3 4.600E+00
RO13 * Density of cover material (g/cm**3) ¥ 1.600E+00
RO13 3 Cover depth erosion rate (m/yr) 3 1.000€-03
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00
R013 ¥ Contaminated zone erosion rate (m/yr) 3 1.000E-03
RO13 3 Contaminated zone total porosity 3 4.000E-01
R0O13 3 Contaminated zone field capacity 3 1.500E-01
RO13 3 Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02
RO13 * Contaminated zone b parameter . 3 4.050E+00
RO13 * Average annual wind speed (m/sec) 3 3.400E+00
RO13 * Humidity in air (g/m**3) 3 not used
R013 3 Evapotranspiration coefficient 3 9.100£-01
RO13 ® Precipitation (m/yr) 3 1.600E-01
RO13 * Irrigation (m/yr) 3 7.600E-01
RO13 3 Irrigation mode 3 overhead
RO13 * Runoff ceoefficient 3 2.000E-01
R0O13 ¥ Watershed area for nearby stream or pond (m**2) * 1.000E+06
R0O13 ¥ Accuracy for water/soil computations ¥ 1.000E-03

3 3
RO14 7 Density of saturated zone (g/cm**3) * 1.600E+00
RO14 ! Saturated zone total poresity ¥ 4.000E-01
RO14 * Saturated zone effective porosity $ 2.500E-01
RO14 ? Saturated zone field capacity * 1.500E-01
RO14 ’ saturated zone hydraulic conductivity {(m/yr) * 5,530E+03
RO14 * saturated zone hydraulic gradient 3 1.250E-03
R014 * Saturated zone b parameter 5 4.050E+00
RO14 ¥ Water table drop rate (m/yr) s 1.000E-03
RO14 3 Well pump intake depth (m below water table) ¥ 4.600E+00
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND
RO14 3 Well pumping rate (m**3/yr) 3 2.500E+02

3
3
3
3
3
3
3
3
3
3
3
3
3
b
3
3
3
3
3
5
3
5
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
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3

Used

by RESRAD

CVP-2006-00011

3

? (If different from user input) 3
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Parameter
Name

AREA
THICKO
LCZPAQ
BRDL
TI

T 2)
TC 3)
TC 4)
(5
TC 6)

COVERO
DENSCV
vev
DENSCZ
vez
TPCZ
Fccz
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
HGWT
BSZ
VWT
DWIBWT
MODEL
u
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summary : 118-C-1 Burial Ground Staging Pile Area (SPA) Deep Zone
File : 118-C-1 SPA DZ.RAD
Site-Specific Parameter Summary (contmued)
0 3 3 User 3 Used by RESRAD *  Parameter
Menu ? Parameter nput 3 Default * (If different from user input) 3 Name
AAAAAAMAAAAAAAAAAAAAAAAAhAhAhAAAAAAAAAAAAAAAAAMMAAaiAK)iAAAAAAAA](AAAKKliAAAA)&AA}SAAAMMMAAAAAMMMAAAAKAMAAMAAMAAAAAMAAAAA
RO15 3 Number of unsaturated zone strata . 3 NS

3
R0O16 3 Distribution coefficients for C-14

3 3 3 3
3 3 3 3
RO16 *  Contaminated zone (cm**3/g) ¥ 2.000E+02 * 0.000E+00 3 --- ¥ DCNUCCC 1)
RD16 3 Saturated zone (cm**3/g) 3 2.000E+02  0.000E+00 3 3 BENUCSC 1)
RD16 3 Leach rate (/yr) 3 0.000E+00 ¥ 0.000E+00 ° 1.129€-05 3 ALEACHC 1)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 3 not used * SOLUBKC 1)
3 3 3 3 3
RO16 ¥ Distribution coefficients for Cs-137 3 3 3 3
R016 *  Contaminated zone (cm**3/g) 5 5.000E+01 * 1.000E+03 * 3 DCNUCCC 2)
R016 *  saturated zone (cm**3/g) * 5.000E+01 ¥ 1.000E+03 3 == 3 DENUCS( 2)
RO16 3 Leach rate (/yr) 5 0.000E+00 * 0.000E+00 * 4.509E-05 3 ALEACH( 2)
R0O16 3  Solubility constant ¥ 0.000E+00 * 0.000E+00 * not used * SOLUBK( 2)
3 3 3 3 3
R017 3 Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 3 --- ¥ INHALR
RO17 * Mass loading for inhalation (g/m**3) 3 1.000E-04  1.000E-04 3 .- 3 MLINH
RO17 * Exposure duration 3 3.000E+01 * 3,000E+01 3 L 3 ED
RO17 3 shielding factor, inhalation * 4.000E-01 * 4.000E-01 3 --- > SHF3
R017 * shielding factor, external gamma * 8.000E-01 ¥ 7.000E-01 3 --- > SHF1
RO17 * Fraction of time spent indoors * 6.000£-01 3 5.000E-01 3 - 3 FIND
RO17 * Fraction of time spent outdoors (on site) 3 2.000E-01 3 2.500E-01 * . 3 FOTD
RO17 3 Shape factor flag, external gamma * 1.000E+00 * 1.D00E+0Q 3 >0 shouws circular AREA. 3 FS
RO17 3 Radii of shape factor array (used if FS = -1): ¥ 3 3 s
R017 *  Outer annular radius (m), ring 1: * not used * 5.000E+01 3 === > RAD_SHAPE( 1)
RO17 3 oOuter annular radius (m), ring 2: * not used ¥ 7.071E+01 ° --- 3 RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3: 3 not used * 0.000E+00 3 .- * RAD_SHAPE( 3)
RO17 *  oOuter annular radius (m), ring 4: 3 not used 3 0.000E+00 3 - * RAD_SHAPE( 4)
RO17 3 oOuter annular radius (m), ring 5: * not used ¥ 0.000E+00 3 === * RAD_SHAPE( 5)
RO17 ¥  oOuter annular radius (m), ring 6: ¥ not used * 0.000E+00 3 --- * RAD_SHAPE( 6)
RO17 3 Quter annular radius (m), ring 7: ® not used ¥ 0.000E+0Q 3 --- * RAD_SHAPE( 7)
R0O17 *  Outer annuiar radius (m), ring 8: 3 not used * 0.00DE+00 3 --- ¥ RAD_SHAPE( 8)
RO17 *  Outer annular radius (m), ring 9: * not used ¥ 0.000E+00 * === * RAD_SHAPE( 9)
RO17 *  Quter annular radius (m), ring 10: 3 not used * 0.000E+00 °* - 3 RAD_SHAPE(10)
RO17 ¥  Outer annular radius (m), ring 11: 3 not used 3 0.00DE+00 3 - * RAD_SHAPE(11)
RO17 *  Outer annutar radius (m), ring 12: 3 not used * 0.000E+0Q 3 .- * RAD_SHAPE(12)
3 3 3 3 3
RO17 3 Fractions of annular areas within AREA: 3 3 3 3
RO17 3 Ring 1 ¥ not used * 1.000E+00 3 .- 3 FRACAC 1)
RO17 * Ring 2 ® not used ’ 2.732E-01-° .- 3 FRACAC 2)
RO17 * Ring 3 3 not used 3 0.000E+00 3 - * FRACA( 3)
R017 * Ring 4 * not used * 0.000E+0Q0 .- 3 FRACA( 4)
RO17 3 Ring 5 3 not used * 0.000E+00 * == * FRACA( 5)
RO17 * Ring & 3 not used * 0.000E+00 3 - 3 FRACA( 6)
RO17 3 Ring 7 3 not used * 0.000E+00 S - ¥ FRACA{ 7)
RO17 * Ring 8 * not used 3 0.000E+00 °* - 3 FRACA( 8)
RO17 *  Ring 9 ! not used ¥ 0.000E+00 * .- 3 FRACA( 9)
RO17 * Ring 10 * not used * 0.000E+00 3 - 3 FRACA(10)
RO17 *  Ring 11 * not used * 0.C00E+0Q 3 - 3 FRACA(11)
R0O17 ¥ Ring 12 3 not used ¥ 0.000E+00 3 b * FRACA(12)
3 3 3 3 3
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0
Menu

3
3

: 118-C-1 SPA DZ.RAD
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Site-Specific Parameter Summary {continued)

Parameter

User
3 Input  ?

Default

3

3 (If different from user input) 3

Used by RESRAD

CVP-2006-00011
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¥ Parameter
Name

AARRRAKAAARARRARAKAAARARRAARARAARARRARRRARARRARRRARAARRRARAARAAARARAARRARRARRARAAARRARARARARKARRARARARRKARRARAEAAAKAAARRARRRRAAR

RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18

RO19
RO19
RO19
RO19
RO19
RO1%
RO19
RO19
RO19
RO19
RO19
RO19

R198
R19B
R198
R19B
R19B
R19B
R198
R19B
R198
R198
R198
R19B
R198
R198
R198
R198B

C14
Cc14
C14

3

3
3
3
3
5
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
H
3
s
3
3
3
3
3
s
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.600E+02
Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01
Milk consumption (L/yr) 3 1.000E+02 3 9.200E+01
Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01
Fish consumption (kg/yr) 3 1.970E+01 3 5.400E+00
Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01
Soil ingestion rate (g/yr) 3 7.300E+01 5 3.650E+01
Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02
Contamination fraction of drinking water 3 1.000E+00 * 1.000E+00
Contamination fraction of household water 3 not used * 1.000E+00
Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00
Contamination fraction of irrigation water 3 1.000E+00 * 1.00CE+C0
Contamination fraction of aguatic food 3 5.000E-01 3 5.000E-01
Contamination fraction of plant food 3-1 -1
Contamination fraction of meat 3-1 3-1
Contamination fraction of milk 3-1 $-1
3 3
Livestock fodder intake for meat (kg/day) ¥ 6.800E+01 * 6.800E+01
Livestock fodder intake for milk (kg/day) 3 5.500E+01 3 5.500£+01
Livestock water intake for meat (L/day) ¥ 5.000E+01 * 5.000E+01
Livestock water intake for milk (L/day) ¥ 1.600E+02 * 1.600E+02
Livestock soil intake (kg/day) 3 5.000E-01 * 5.000E-01
Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04
Depth of soil mixing tayer (m) 3 1.500E-01 3 1.500E-01
Depth of roots (m) 3 9.000E-01 * 9.000E-01
Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00
Household water fraction from ground water 3 not used 3 1.000E+00
Livestock water fraction from ground water ¥ 1.000E+00 * 1.000E+00
Irrigation fraction from ground water * 1.000E+00 * 1.000E+00
3 3
Wet weight crop yield for Non-Leafy (ka/m**2) 3 7.000E-01 * 7.000E-01
Wet weight crop yield for Leafy (kg/m**2) * 1.500E+00 * 1.500E+00
Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * 1.100E+00
Growing Season for Non-lLeafy (years) 3 1.700E-01 ¥ 1.700E-01
Growing Season for Leafy {years) ¥ 2.500E-01 ¥ 2.500E-01
Growing Season for Fodder {years) * 8.000E-02 * 8.000E-02
Translocation Factor for Non-Leafy * 1.000E-01 * 1.000E-01
Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00
Transtocation Factor for Fodder * 1.000E+00 * 1.000E+00
Dry Foliar Interceptioh Fraction for Non-teafy 3 2.500E-01 * 2.500E-01
Dry Foliar Interception Fraction for Leafy 3 2.500E-01 ¥ 2.500E-01
Dry Foliar Interception Fraction for Fodder 3 2.500E-01 ' 2.500E-01
Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 3 2.500E-01
Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01
Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01
Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01
: 3 3
C-12 concentration in water (g/cm**3) 5 2.000E-05 ¥ 2.000E-05
C-12 concentration in contaminated soil (g/g) 3 3.000E-02 * 3.000E-02
Fraction of vegetation carbon from soil 3 2.000E-02 * 2.000E-02
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3
3
s
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

0.500E+00
0.100E+01
0.100E+01
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DIET(1)
> DIET(2)
DIET(3)
DIET(4)
DIET(5)
DIET(6)
SOIL
DWI

FDW
FHRW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LF15
LFI6
LWI5
LWI6
LS!
MLFD
DM
DROOT
FGWDW
FGWHH
FGHLW
FGWIR

YV(1)
YV(2)
YV(3)
TE(T)
TE(2)
TE(3)
TIV(Y)
TIV(2)
TIV(3)
RDRY(1)
RDRY(2)
RDRY(3)
RWET(1)
RWET(2)
RWET(3)
WLAM

C12WTR
cl1acz
CSOIL
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Site-Specific Parameter Summary (continued)
] 3 ¥ User 3 3 Used by RESRAD ¥ Parameter
Menu 3 Parameter P Input 3 Default 3 (If different from user input) ° Name
RAARRARARRRAAARRRRARRARARRARARRAAARARARRRAARRRARAARAARARARARRRARRRRAARRARRARRRARARARARRARRAAAARARAARRAARARRARAKARARARAARAKARRAAR

C14 % Fraction of vegetation carbon from air * 9.800E-01 * 9.800E-01 3 --- ¥ CAIR
C14 3 C-14 evasion layer thickness in soil (m) > 3.000E-01 * 3.000E-01 3 == > DMC
C14 * C-14 evasion flux rate from soil (1/sec) # 7.000E-07 ¥ 7.000E-07 3 --- * EVSN
C14 3 C-12 evasion flux rate from soil (1/sec) > 1.000E-10 * 1.000E-10 3 .- 3 REVSN
€14 * Fraction of grain in beef cattle feed > 8.000E-07 * 8.000E-01 ¥ - 3 AVFG4
C14 3 Fraction of grain in milk cow feed * 2.000E-01 * 2.000E-01 3 --- 3 AVFG5
€14 * DCF correction factor for gaseous forms of C14 * 8.894E+01 3 8.894E+01 3 --- * CO2F
3 3 3 3 3
STOR ° Storage times of contaminated foodstuffs (days): * 3 3 s
STOR *  Fruits, non-leafy vegetables, and grain * 1.400E+01 * 1.400E+01 ° - ¥ STOR_T(1)
STOR ¥  Leafy vegetables 3 1.000E+00 * 1.000E+00 * .- ¥ STOR_T(2)
STOR *  Milk * 1.000E+00 3 1.000E+00 3 3 STOR_T(3)
STOR *  Meat and poultry 3 2.000E+01 * 2.000E+01 3 3 STOR_T(4)
STOR *  Fish * 7.000E+00 * 7.000E+00 * 5 STOR_T(5)
STOR ®  Crustacea and mollusks * 7.000E+00 * 7.000E+00 ° .- 3 STOR_T(6)
STOR *  Well water * 1.000E+00 * 1.000E+00 3 3 STOR_T(7)
STOR 3  Surface water ¥ 1.000E+00 * 1.000E+00 * .- ¥ STOR_T(8)
STOR *  Livestock fodder 3 4.500E+01 3 4.500E+01 3 3 STOR_T(9)
3 3 3 3 3
RO21 ¥ Thickness of building foundation (m) 3 not used 3 1.500E-0% 3 - 3 FLOOR1
R021 ¥ Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 @ --- 3 DENSFL
R021 * Total porosity of the cover material 3 not used 3 4.000E-01 3 --- 3 TRV
R0O21 3 Total porosity of the building foundation ’ not used * 1.000E-01 3 --- 3 TPFL
RO21 ¥ volumetric water content of the cover material 3 not used 3 5.000E-02 ° .- 3 PH20CY
R021 * Volumetric water content of the foundation 3 not used * 3.000E-02 * --- 3 PH20FL
R021 3 Diffusion coefficient for radon gas {m/sec): 3 3 3 3
RO21 *  in cover material * not used 3 2.000E-06 * .- 3 DIFCV
RO21 3 in foundation material 3 not used 3 3.000E-07 ° --- 3 DIFFL
RO21 3 in contaminated zone soil * not used 3 2.000E-06 3 - 3 DIFCZ
R021 * Radon vertical dimension of mixing (m) 3 not used 3 2.000E+00 °* .- 3 HMIX
R021 ’ Average building air exchange rate (1/hr) 3 not used 3 5.000E-01 ® --- 3 REXG
RO21 3 Height of the building (room) (m) ¥ not used * 2.500E+00 @ .- 3 HRM
R0O21 % Building interior area factor 3 not used * 0.000E+00 °* --- 3 FAl
R021 * Building depth below ground surface (m) 3 not used *-1.000E+00 --- 3 DMFL
R0O21 * Emanating power of Rn-222 gas * not used * 2.500E-01 ® === 3 EMANA(T)
R0O21 ’ Emanating power of Rn-220 gas 3 not used ' 1.500E-01 ? - ¥ EMANA(2)
3 3 3 3 3
TITL * Number of graphical time points 3 32 ! === : --- 3 NPTS
TITL * Maximum number of integration points for dose 3 1 ! .- s .- ¥ LYMAX
TITL 3 Maximum number of integration points for risk 3 5 3 .- 3 --- 3 KYMAX
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Summary of Pathway Sele

Pathway 3

RAR RAARRAAARARARRARRAARAAAARARAARARKRAARARAR
1 -~ external gamma 3 active
2 -- inhalation (w/o radon)® active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 active
RSS20 0008380300042020838388830130308838004443¢!
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File : 118-C-1 SPA DZ.RAD

Initial Soil Concentrations, pCi/g
ABRARRARRAARRARAARARAARARARKAAARAA

Area: 23230.00 square meters c-14 1.820E+02
Thickness: 22.10 meters Cs-137 9.100E-02
4.60 meters

Cover Depth:
0

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRAARRARRARARARRARRRAARAARRARRAARAAARAAAARRAARARAARAARARARARARRAARARRAAAA

t (years): 0.000E+00
TDOSE(t):
M(t): O0.000E+00 1.642E-06 5.305E-06 1.305E-05

OMaximum TDOSE(t): 4.763E-04 mrem/yr
0

at t =

1.000E+00 3.000E+00 8.000E+00 1

43.43 A 0.09

.200E+01

years

4.300E+01
0.000E+00 2.463E-05 7.957E-05 1.957E-04 2.695E-04 4.763E-04
1.797E-05 3.175E-05

1.310E+02 3.000E+02

CVP-2006-00011
Rev. 0

1.000E+03

1.903E-04 8.774E-06 2.752E-12
1.269E-05 5.849E-07 1.835E-13

Total Dose Contributions TDOSE({,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.343E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

[ Inhalation Radon Plant Meat
Radio- A? ARAARARRARARARAA AARAARARARARAAAR AARKAARRRARRAARA AAAAARARAAARARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

ARRARAR RARARARAR RARARA
c-14 0.C00E+00 0.0000
Cs-137  0.000E+00 0.0000

ARRARAARA ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
PIffEf18f fifiE1

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 4,343E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat

Radio- AAARAARAAAAARAAR AAAAARARARARRRAA ARARRAAKRARRAAKA AKARAAKARRARRBAA AAAKKARRAAKARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

RKRARAA RARARARAR ARAAAA
c-14 0.000E+00 0.0000
Cs-137 1.361E-04 0.2857

ARARARARA RRARAA
0.000E+00 0.0000
1.416E-04 0.2973
ITEffifd fifgif
Total  1.361E-04 0.2857 1.416E-04 0.2973
0*Sum of all water independent and dependent

ARRRAARAR ARAARR
0.000E+00 0.0000
0.000E+00 0.0000

ARRARAAAA RRARAA
0.000E+00 0.0000
0.000E+00 0.0000
[Ififieg ffifit
0.000E+00 0.0000
pathways.

ARARAARAR ARRAAR
0.000E+00 0.0000
0.000E+00 0.0000
PEEfidf iffiif

ARRARARAR ARARAR
0.000E+00 0.0000
1.518E-05 0.0319
TRIEETEED FREEEH
1.518€-05 0.0319

E-81

ARARRARAA ARRARA
0.000E+00 0.0000
0.000E+00 0.0000
Pifiifies ffeii

ABARARAAR AARRAR
0.000E+00 0.0000
1.035E-04 0.2172
PTERTEEeE 111111
1.035e-04 0.2172

Attachment

Milk
AARRARARRARRARAA
mrem/yr fract.

AREARARAA ARRAAA
0.000E+00 0.0000
0.000E+00 0.0000
PTfEfifif fEffif
0.000E+00 0.0000

Pathways (p)
Milk

KARARARARARARBAR
mrem/yr fract.

RARRARAAR ARRARA
0.000E+00 0.0000
8.002E-05 0.1680
TETEREREE 6008
8.002E-05 0.1680

Originators: _S. W. Clark

Soil
ARARRARRRAARRAAA
mrem/yr fract.

ARRRARRAR RARAAR
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+Q0 0.0000

ALL Pathways*
RARARARRKARRRAKA
mrem/yr fract.

ARAAKARAK RAEAAK
0.000E+00 0.0000
4.763E-04 1.0000
[III000T f8811
4.763E-04 1.0000

Chk'd By

24 Sheet No. 8 of 18
Date
M. W, Perrott Date
Rev.No. _0

Calc. No. ___0100C-CA-V0035



CVP-2006-00011
Rev. 0

CALCULATION BRIEF EXCERPTS

E-82



CVP-2006-00011
Rev. 0

DISCLAIMER FOR CALCULATIONS

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

The following calculation briefs have been prepared in accordance with ENG-1,
Engineering Services,, ENG-1-4.5, "Project Calculations," Washington Closure Hanford,
Richland, Washington.

118-C-1 Shallow Zone, Overburden and Staging Pile Sampling Plan , 0100B-CA-
V0288, Rev. 0, Washington Closure Hanford, Richland, Washington (2006).

118-C-1 Burial Ground Hazard Quotient and Carcinogenic Risk Calculations, 0100C-
CA-V0034, Rev. 0, Washington Closure Hanford, Richland, Washington (2006).

118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations, 0100C-CA-V0033,
Rev. 0, Washington Closure Hanford, Richland, Washington (2006).

118-C-1 Burial Ground Comparison to Drinking Water Standards (MCL) Calculation,
0100C-CA-V0036, Rev. 1, Washington Closure Hanford, Richland, Washington (2006).

118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief, 0100C-CA-
V0035, Rev. 0, Washington Closure Hanford, Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Washington Closure Hanford project files and are available upon request. When the
project is completed, the files will be stored in a U.S. Department of Energy, Richland
Operations Office repository. Only excerpts of the calculation briefs are included in this
appendix.
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CALCULATION COVER SHEET

Project Title: 118-C-1 Burial Ground Sample Design Job No. 14655
Area 100-B/C
Discipline Environmental Engineering *Calc. No. 0100B-CA-V(288
Subject 118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan
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 conjuction with other relevent documents in the administrative record,
Committed Calculation Preliminary D Superseded D Voided D
Rev. Sheet Numbers Originator Checker Reviewer Approval Date
Fa) 3 —
Cover=1 Sht % & é?(( /é' QL: ) O%
0 Cale=38his | 79 b C.A, Ben C.R. Martinez NS 8 % ok
Attachl = 1Sht | 5 7 4
atach2 =10 | 23/ 0 5/2‘/ 06 |R\30|0y | 830-00
Attach3 = 6 Shts r7
Total = 12 Shts
SUMMARY OF REVISIONS

WCH-DE-018 (4/14/06) *Obtain Calc, No. from R&DC and Form from Intranct
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M

OriginatorG“Cruz

Date 8/22/2006

CALCULATION SHEET

Cale. No. 0100B-CA-v0288

CVP-2006-00011
Rev. 0

Rev.No. 0

/Z
Project  118-C-1 Burial Ground Sample Design Job No. 14655 Checked &d/%- Date B /247 0L
. . . . 4 /
Subject  118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan Sheet No. 10f3

1|Problem:  |Calculate and display required sampling nodes in concurrence with 100 Area Burial Grounds Remedial Action Sampling
2 and Analysis Plan, DOE/RL-2001-35 Rev. 0, for verification and closure.

3

4|{Given: -SAP (DOE/RL-2001-35 Rev. 0) requirements

5 -Shallow Sampling Area (Surface area of each zone determined from CAD program,

6 Attachment 3, Sht 1 of 6, CAD file 1BC:082206A, 118-C-1 Burial Ground Area 1 Shallow Zone Sampling Plan,
7 Attachment 3, Sht 2 of 6, CAD file 1BC:0822068, 118-C-1 Burial Ground Area 2 Shallow Zone'Sampling Plan,
8 Attachment 3, Sht 3 of 6, CAD file 1BC:082206C, 118-C-1 Burial Ground Area 3 Shallow Zone Sampling Plan,
9 Attachment 3, Sht 4 of 6, CAD file 1BC:082206D, 118-C-1 Burial Ground Area 4 Shallow Zone Sampling Plan)

10 [ |

1 -Overburden Sampling Area (Surface area of each zone determined from CAD program,

12 Attachment 3, Sht 5 of 6, CAD file 1BC:082206E, 118-C-1 Burial Ground Overburden Sarnpling Plan)

13 [ ]

14| -Staging Pile Sampling Area (Surface area of each zone determined from CAD program,

15 Attachment 3, Sht 6 of 6, CAD file 1BC:082206F, 118-C-1 Burial Ground Staging Pile Sampling Plan)

16

17

18

19|SAP Requirements:

20 -Develop a 16 node sampling grid for the sampling area

21| Shallow Zong-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

22 to collect clean up verification samples

23

24 -Develop a 16 node sampling grid for the sampling area

25|Overburden: |-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

26| to collect clean up verification samples

27

28 -Develop a 16 node sampling grid for the sampling area

29|Deep Zone: |-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

30 to collect clean up verification samples

31

32| Determination of Area 1 Shallow Zone Sampling Grid:

33 ] I

34|Shallow Zone Sampling Grid Area determined from Table 3-2, SAP

35| Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

36

37(Total Area: 3017.63|m?

38|Area of Decision Subunits (total area 1 subunit) 3017.63|m?

39

40| Decision Subunit divided into 4 Sampling Areas: 754.40|m?

41

42| Sampling Areas divided into a 16 node grid (node numbers 1-16): 47.15|m?

43

44{Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)

45 See Attachment 3, Sht 1 0 6, 118-C-1 Burial Ground Area 1 Shallow Zone Sampling Plan,

46 for Sample Location Table

a7

48
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Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator+ fuz Bate 8/22/2006 Calc. No. 0100B-CA-V0288 Rev. No. 0

Project  118-C-1 Burial Ground Sample Design Job No. 14655 Checked il é Date 5 D6
Subject  118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan Sheet No. 20f3

1
2
3|Determination of Area 2 Shallow Zone Sampling Grid:
4
5|Shallow Zone Sampling Grid Area determined from Table 3-2, SAP
6|Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)
7
8| Total Area: . 2338.63|m*
9Area of Decision Subunits (total area 1 subunit) 2338.63|m?
10 | ] I
11| Decision Subunit divided into 4 Sampling Areas: 584.65|m?
12 ‘ [ i l
13|Sampling Areas divided into a 16 node grid (node numbers 1-1 6): 36.54/m*
14 |
15|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
16 See Attachment 3, Sht 2 of 6, 118-C-1 Burial Ground Area 2 Shallow Zone Sampling Plan,
17 for Sample Location Table
18
19{Determination of Area 3 Shallow Zone Sampling Grid:
20 f
21|Shallow Zone Sampling Grid Area determined from Tabie 3-2, SAP
22|Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)
23 ]
24[Total Area: 7576.26|m’
25/Area of Decision Subunits (total area 1 subunit) 7576.26/m?
26 [ [ [ I
27| Decision Subunit divided into 4 Sampling Areas: 1894.06|m?
28 (
29| Sampling Areas divided into a 16 node grid (node numbers 1-16): 118.37|m?
30
31|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
32 See Attachment 3, Sht 3 of 6, 118-C-1 Burial Ground Area 3 Shallow Zone Sampling Plan,
33 for Sample Location Table
34
35| Determination of Area 4 Shallow Zone Sampling Grid:
36
37|Shallow Zone Sampling Grid Area determined from Table 3-2, SAP
38| Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)
39
40| Total Area: 7576.27|m?
41|Area of Decision Subunits (total area 1 subunit) 7576.27|m?
42
43| Decision Subunit divided into 4 Sampling Areas: 1894.06|m?
44 i
45| Sampling Areas divided into a 16 node grid (node numbers 1-16): 118.37|m?
46
47|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
48 See Attachment 3, Sht 4 of 6, 118-C-1 Burial Ground Area 4 Shallow Zone Sampling Plan,
49 for Sample Location Table .
50
51
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Rev. 0

Washington Closure Hanford CALCULATION SHEET

i / Date 8/22/2006 Calc. No. 0100B-CA-V0288 Rev. No. 0
Project  118-C-1 Burial Ground Sample Design Job No. 14655 Checked 00/3) Date 9227;06

Subject  118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan  Sheet No.30f3 7/

Determination of Overburden Sampling Grid:

I
Overburden Sampling Grid Area determined from Table 3-2, SAP
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

Total Area: 9006.18
Area of Decision Subunits (total area 1 subunit) 9006.18|m?

W W ~N DU D WA

=y
<

11| Decision Subunit divided into 4 Sampling Areas: ) 2251.54|m?
I

13]Sampling Areas divided into a 16 node grid (node numbers 1-16): 140.72|m?
[

]
15|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)

16 See Attachment 3, Sht 5 of 6, 118-C-1 Burial Ground Overburden Sampling Plan,
17 for Sample Location Table

19| Determination of Staging Pile Sampling Grid:

21|Staging Pile Sampling Grid Area determined from Table 3-2, SAP
22|Aftachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

24| Total Area: 23229.78|m?2
25/Area of Decision Subunits (total area 4 subunits) 5807.44|m?

27{Decision Subunit divided into 4 Sampling Areas: 1451.86|m?
28 | l |

29| Sampling Areas divided into a 16 node grid (node numbers 1-16): 90.74|m?

l
31|Nodes to be Sampled (as determined from Attachment 1, Table A1, Sample Grid Point Lookup Table)
32 See Attachment 3, Sht 6 of 6, 118-C-1 Burial Ground Staging Pile Sampling Plan
33 for Sample Location Table

'
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Rev. 0
Washington Closure Hanford

Originator 4‘ Date 8/22/2006 Calc. No. 0100B-CA-V0288 Rev. No. 0' .

Project 118-C-1 Burial Ground Sample Design Job No. 14655 Checked Cdé Date @{Z VZO@

Subject 118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan Sheet No 10f1
1 ATTACHMENT 1
2
s Sample Grid Point Lookup Table.
4
5

Samplini Samplin S ing Sampling Sampling Samplin, Samplin, Sampling Sampling Sampling

6 Defauit Plan Arepa 1 o Arepa 29 Are'a 3 Area 4 Area 5 AreF; Gg Arepa 7g Area 8 Area g Area 10
7 Closeout 3 6 1 4 5 1 3 3 4 16
8 Closeout 4 7 11 3 15 15 5 13 10 10
9 Closeout 16 3 2 7 7 10 11 4 3 14
0 Closeout 10 15 4 12 1 13 4 8 16 4
11} Not Sampling 2 14 5 9 13 12 8 2 14 8
12| _ Not Sampling 13 10 9 13 2 16 1 12 5 3
13] Not Sampling 6 1 10 8 14 4 16 5 8 6
14] _ Not Sampling 1 9 13 1 10 5 12 1 1 15
15| Not Sampling 9 i 12 7 5 6 2 6 7 15 9
18] Not Sampling 16 16 15 14 16 6 2 15 11 1
17] _ Not Sampling 8 13 8 10 12 11 13 14 2 12
18] Not Sampling 5 2 3 11 4 3 9 10 7 11
19] Not Sampling 7 11 14 15 11 14 14 8 13 2
20| Not Sampling 11 4 6 2 9 7 7 11 9 7
21] _Not Sampling 12 8 16 16 3 8 15 9 6 13
22t Not Sampling 14 5 12 6 8 9 10 16 12 5
23]** Note: Grid nodes for each sampling area in each waste site should be numbered consistently, e.g., begin numbering
24fthe nodes in the northwesternmost node. Then number consecutively left to right.
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
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14
15
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23
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35
36
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39
40
41

CVP-2006-00011
Rev. 0

Washington Closure Hanford

Originatof G. Cruz Date 8/22/2006 Calc. No. 0100B-CA-V0288 Rev. No. 0

Project  118-C-1 Burial Ground Sample Design Job No. 14655 Checked 545 Date @Z;aé:

Subject  118-C-1 Shallow Zone, Overburden, and Staging Pile Sampling Plan Sheet No. 101

ATTACHMENT 2

Number of Decision Subunits Based on Area.

Site Verification Sampling Frequencies Based on Area.

Decision Unit” Waste Site Size® ;):C:IS:;:; Blocks® DS:: scr?:: Csoa mp O‘ilste
Shallow zone — Small: < 100,000 fi* 1 4 16 4
01015 ft Medium: >100,000 ft* < 400,000 f©° 4 16 64 16

Large: >400,000 ft> 8 32 128 32
Deep Zone - Small: < 100.000 fi* 1 4 16 4
>15 ft Medium: >100.000 f* < 400.000 ft’ 4 16 64 16
Large: >400.000 ft* 8 32 128 32
Overburen/layback | Small: < 100,000 fi® 1 4 16 4
stockpiles Medium: >100.000 f©* < 400.000 ft> 4 16 64 16
Large: >400.000 f* 8 32 128 32
Staging pile areas | Small: < 100,000 f©° 1 4 16 4
(residual soil) Medium: >100,000 fi* < 400,000 ft° 4 16 64 16
Large: >400.000 fi° 8 32 128 32

* The shallow zone, deep zone, overburden stockpile, and staging pilc arcas cach represent single decision units. The total number of decision
units will vary because individual waste sites may not have a deep zone, overburden stockpile, and/or staging pile arcas,
Area of exposed surface after excavation or arca of stockpile basc (as applicablc)

© Decision subunits are divided into four blocks to ensure that random pling

are not bunched together in one arca
8

E-91



CVP-2006-00011
Rev. 0

E-92



CVP-2006-00011

Rev. 0

1BC:082206A.dwg

E 565550

N 143950

SCALE 1:750

v

7.5 0 75 15

30 meters

NOTES

. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 47.15

SQUARE METERS.

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

SOQUARE METERS.

. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS A1, A2, A3

AND A4 WITHIN DECISION SUBUNIT 1.

LEGEND

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE| NORTHING | EASTING

1

Al S—-A1~-3 14395247 | 565527.69
S—A1—4 14394196 | 565532.44
S—-A1-10 143852.31 565538.43
S—-A1-16 143913.67 | 565538.26
A2 S-A2~-3 143900.05 565533.09
S—A2—6A 143890.84 565523.21
S—-A2-68 143965.59 565556.99
S—A2-7 143966.72 | 565561.84
S—~A2-15 143947.42 565568.77
A3 S—-A3-1 143931.72 | 565560.26
S—-A3-2 143931.68 | 565564.92

S~A3—4A 143924.84 | 565562.84

S—A3-4B 143949.80 565612.95

S~A3—-11 143843.55- | 565635.97
A4 S—A4-3 143811.92 565625.89
S—A4—4 143903.98 565625.77
S—~A4--7 143910.22 565632.43

S—A4—12 143901.32 | 565638.35

-

o o lL, g
ST0 Bt R ISED R

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIER CORRIDOR CLOSURE CONTRACT

100-B/C AREA
118—C—1 BURIAL GROUND AREA 1
SHALLOW ZONE SAMPLING PLAN
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1BC:0822068.dwg

£ 565550

N 143950

SCALE 1:750

L

75 0 7.5 15

30

meters

NOTES

. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 36.54
SGUARE- METERS.

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
SQUARE METERS.

. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS Al, A2, A3
AND A4 WITHIN DECISION SUBUNIT 1.

LEGEND

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE| NORTHING EASTING
1 Al S—-A1-3 143949.13 565506.71
S—-A1—-4 143938.18 | 565506.87

S-A1-10 143926.37 | 565514.92

S—-A1—-16 143954.38 | 565582.76

A2 S—-A2-3 143930.56_| 565586.05

S-A2—-6 143910.37 | 565584.12

S—-A2-7 143904.06 | 565583.62

S-A2-15 143903.18 | 565589.52

A3 S—A3—1 143891.76 | 565587.62

S—A3-2A 143891.88 | 565581.86

S~A3-28 143875.31 565539.90

S—-A3—4 143876.91 565552.10

S—-A3-11 143871.33 565552.21

A4 . S—A4-3 143876.63 565612.25

S—Ad4—4 143876.72 | 565617.85

S—A4~7 143877.86 565635.91

S—A4—-12 143870.49 565616.89

3 Sheat No. Zof é
G CRUT Date ,oé
B <AL

a ¥ 2 Daie
2zle. No. OYODE-CA V07 49 Rev.No. —

ot
0T,

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIER CORRIDOR CLOSURE' CONTRACT

100-B/C AREA
118—C—1 BURIAL GROUND AREA 2
SHALLOW ZONE SAMPLING PLAN
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Rev. 0
1BC:082206C.dwg =) NOTES
- ['e]
8 1. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 118.37
I} SQUARE METERS.
. 2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
SQUARE METERS.
3. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS A1, A2, A3
AND A4 WITHIN DECISION SUBUNIT 1. ‘
LEGEND
VERIFICATION SAMPLING NODE
3
SAMPLE LOCATION TABLE
8 DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE| NORTHING | EASTING
1 Al S-AI-3 14395659 | 565512.65
S-Al—4 143954.81 | 565519.53
, S-AI=10 | 143948.87 | 56549131
N 143950 13 S_A1-16 | 143920.88 | 565500.15
R . A2 S-Az-3 143886.52_| 565497.18
AREA 1 : S—A2-6 | 14389503 | 565502.27
S_A2=7 143862.28 | 565504.12
AREA 1 S—A2-15 | 143881.79 | 565518.50
A3 S—A3-1 143978.75 | 565513.55
S—A3-2 143975.76 | 56553092
11 10 {14 . STA3 4 143972.79 | 565560.91
15 S—A3-11__ | 143924.53 | 565546.80
AREA 2 ’ AL S—A4~3 143901.29 | 565560.07
STAb4 143887.50 | 565550.88
STA4=7 143881.27 | 565527.95
8 S—Ae—12 | 143864.89 | 565561.26
AREA 1
9 AREA 2
13
AREA 4
10 1
AREA 2 AREA 2
9 10 11
4 8 12 16
13 14 15 16
\
7 tachment j Sheet No.
iwinator 7 CRS) 2 Date
2d By AL - Date
Cede. No. _O\ N012-CAJO2D%  Rev.No.
ATTACHMENT 3
SCALE 1: 750 U.S DEPARTMENT OF ENERGY 100-—B/C AREA
) . DOE RICHLAND OPERATIONS OFFICE ~ 118—C—1 BURIAL GROUND AREA 3
75 0 75 15 30 meters RIVIER CORRIDOR CLOSURE CONTRACT SHALLOW ZONE SAMPLING PLAN
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1BC:082206D.dwg

E 565550

N 143950

AREA 2

AREA 1

AREA 3

SCALE 1:750

-

75 0 7.5 15

30 meters

NOTES

SQUARE METERS.

SQUARE METERS.

. THE SHALLOW ZONE CONSISTS OF SAMPLING

AND A4 WITHIN DECISION SUBUNIT 1.

. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 118.37

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

AREAS A1, A2, A3

LEGEND

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

1

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE | NORTHING | EASTING
1 Al S-A1=3 143945.07 | 565576.11
S-AI-4 143929.38 | 565572.19

S=AT=10 | 143944.00 | 565598.01

S—A1-16 | 143916.50 | 565606.24

2 S-A2=3 14388524 | 565569.17

S—A2-6 | 143888.07 | 565574.86

S-A2=7 14386250 | 565586.74

S—A2-15 | 143856.67 | 565577.74

A3 S=A3-1 14395764 | 565614.24

S=A3-2 143956.89 | 565621.94

S—A3—4 143932.36_| 565618.69

S—A3-11 | 14394362 | 565653.82

A4 S-A4=3 | 14388365 | 56561622

S—Ad=4 | 14388453 | 56563248

S=A=7 14388571 | 565654.56

S—A4-12 | 143864.07 | 565604.05

£stachment

Ne. _O100E-CA *U’Dlgﬁn Rev.

“; Sheet No.

Oiginator_ (e CR L. Date
A By cqler Date

No.

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIER CORRIDOR CLOSURE CONTRACT

100-B/C AREA

118—-C-1 BURIAL GROUND AREA 4
SHALLOW ZONE SAMPLING PLAN
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N 143950

E 565550

1

SCALE 1:1200

L

12 0 12 24

48

meters

NOTES

. OVERBURDEN NODE AREAS ARE APPROXIMATELY 140.72

SQUARE METERS.

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

SQUARE METERS.

. THE OVERBURDEN CONSISTS OF SAMPLING AREAS Al, A2, A3

AND A4 WITHIN DECISION SUBUNIT 1.

LEGEND

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE | NORTHING EASTING
1 Al 0-A1-3 143941.51 565384.31
0—-A1-4 143932.06 | 565394.05
0-A1-10 143951.29 | 565408.89
0~-A1—16 143894.00 | 565409.22
A2 0-A2-3 143943.54 565423.41
0-A2-6 143914.05 | 565423.78
0-~-A2-7 143904.18 | 565423.90
0-A2—-15 143904.31 565438.19
A3 0~A3~1 143963.59 | 565451.94
0-A3-2 143953.59 | 565452.18
0—A3—4 143933.75 565452.26
0-A3—-11 143943.94 | 565468.64
A4 O—A4—3A 143825.78 565623.40
0-A4-38 143785.95 565641.01
O-A4—4 143770.40 | 565639.48
0—-A4-7 143770.94 | 565649.26
0-A4—12 143754.33 | 565659.59

Atmchmcm\z Shest No._y_of b
Originaor_{9e (RUY Date 06

By &, Date
- No. OIDDZ - CONDZAD  Rev. No.

ATTACHMENT 3

U.S DEPARTMENT OF ENERGY
DOE RICHLAND OPERATIONS OFFICE
RIVIER CORRIDOR CLOSURE CONTRACT

100-B/C AREA
118—C—1 BURIAL GROUND
OVERBURDEN SAMPLING PLAN
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Rev. 0
1BC:082206F.dwg 2 NOTES SAMPLE LOCATION TABLE
0
2 1. STAGING PILE NODE AREAS ARE APPROXIMATELY 90.74
0 SQUARE METERS. DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE| NORTHING EASTING
u" 2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER 1 Al O~-A1=3 144056.99 | 565421.80
SQUARE METERS. 0-A1-4 144049.15 | 565421.88
3. THE STAGING PILE CONSISTS OF SAMPLING AREAS A1, A2, A3 2‘2:_:2 :i:gg;‘gz 222:??:;
AND A4 WITHIN DECISION SUBUNIT 1. AREAS B5, B6, B7, AND B8 = =R 124039.10 | 56543517
WITHIN DECISION SUBUNIT 2. AREAS C9, C10, C1, AND C2 WITHIN 0AE 122039.15 | 565457.66
DECISION SUBUNIT 3. AREAS D3, D4, D5, AND D6 WITHIN DECISION SAa—7 12405014 | 56546518
SUBUNIT 4. . .
0-A2-15 144027.01 565465.28
A3 0~A3—1 144014.81 | 565419.58
LEGEND 0-A3-2 144014.84 | 565427.16
0—-A3—4 144014.88_| 565442.16
0-A3-11 144002.76 | 565435.38
VERIFICATION SAMPLING NODE A4 O—A4—3 143990.58 | 565435.68
0—-Ad4—-4 143990.57 565443.08
0-A4~7 143990.53 | 565465.19
0—-A4—12 143978.29 565443.03
2 BS 0-B85—1 144058.13 565481.52
0-B5-5 144021.40 565481.40
0-B5-7 144003.35 565481.35
0-B5-15 144003.94 565491.38
86 0~-B6—1 143984.72 565480.47
0-B6-10 143797.77 | 565390.57
0-B6~-13 143797.78 565409.72

0-BE—15 143787.79 | 565422.67

B7 T0-87-3 14378532 | 565384,19
0-B7-4 14378539 | 565392.88

N 143950 0-B7-5 14378546 | 565401.57
I 0-B7-11 143774.81 | 565384.63
B8 0-B8—3 14376413 | 565385.08

0-B8—4 143764.20 | 565393.50

0-86-8 14376450 | 565427.31

0-B88-13 143753.41 | 565402.30

3 [ 0-C9-3 143763.85 | 565456.46

0-C9—4 143799.84 | 565466.18

0-C9-10 143865.61 | 56549251

0-C9-186 143799.80 | 565517.96

cio 0-C10-4 143791.30 | 565473.26

0—-C10-10 143783.37 565448.58
0-C10-14 143783.35 | 565494.19
0-C10-16 143783.34 565517.95
c1 0-C1-3 143775.39 565460.71
0-C1-4 143775.43 565472.29
0-C1-10 143767.53 565448.02
0-C1-16 143767.78 5655198.03
c2 0-C2-3 143758.77 565460.25
0-C2~-6 143759.96 565485.45
0-~C2-7 143760.02 565507.30
0-C2-15 143752.38 565507.98

& D03 6-03-1 143800.79 | 565529.62
" 0-D3-2 143800.71 | 565543.19
L] 0-D3—4 143800.54 565570,05
0-D3-11 143793.76 565554.65
12 04 G-D4—3 143786.72 | 565556.14
i 0-D4—4 143786.81 | 565560.30
0-D4—7 143787.07 | 565609.44
0-D4-12 143780.00 565571.19
D5 0-D5-1 143772.95 565530.96
0-D5-5 14377318 | 565583.77
0-D5-7 143773.29 | 56561011
0-D5-15 143766.40 | 565610.17
TN W
1 IS s s D6 0-06-1 143759.15 565531.73
s 2 19 0-D6-10 | 143752.23 | 565544.94
N 16 0-D6-13 143752.41 565583.91
8 0-D6-15 143752.54 565610.12
16
. ,
Attachment &3 Shest No. of é
1 Originator__C7- U7~ Date 6
8 Chird By )74 \é Date & L
. Ceie.No. D! OOFCH=0LA Z~ Rev. No.

ATTACHMENT 3

SCALE 11500 U.S DEPARTMENT OF ENERGY 100-B/C AREA
’ . — DOE RICHLAND OPERATIONS OFFICE 118—C—1 BURIAL GROUND
15 0 15 30 60 meters RIVIER CORRIDOR CLOSURE CONTRACT . STAGING PILE SAMPLING PLAN
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Rev. 0
CALCULATION COVER SHEET
Project Title _100-B/C Field Remediation Job No. 14655
Area __100-B/C
Discipline __Environmental *Cale. No. ___0100C-CA-V0034
Subject _118-C-1 Burial Ground Hazard Quotient and Carcinogenic Risk Calculations
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 0 Superseded 0  Voided O

Rev. Sheet Numbers Originator Checker Reviewer Approval Date

0 | Cover 1 J. M. Capron T. M. Blakley N/A D. N. Strom
Summary ’

N7 el
J 2/’?/06“ le:: Jid[ok Q%
Total

1z~ 14 06 12~ 1M~0bs

[/l

I
w

SUMMARY OF REVISION

WCH-DE-018 (9/01/2006) * Obtain Calc. No. from R&DC and Form from Intranet
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CVP-2006-00011

Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator: | J. M. Capron £/ 29 < Date: | 12/13/06 Calc. No.: | 0100C-CA-V0034 Rev.: 0
Project: | 100-B/C Field Remediation Job No: 14655 Checked: | T. M. Blakley v Date: | |2/)%/sta
Subject: | 118-C-1 Burial Ground Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 4
METHODOLOGY:

Hazard quotient and carcinogenic risk calculations were performed for the 118-C-1 burial ground using
the highest statistical value from all sampling areas or individual detections in focused samples
(locations 1 through 7). Of the contaminants of concern (COCs) and contaminants of potential concern
(COPCs) for the site, boron and molybdenum require the HQ calculations because they were detected
and Washington State or Hanford Site background values are not available. Barium, copper, lead,
selenium, and zinc are included because they were quantified above their respective Hanford Site
background values. Hexavalent chromium, aroclor-1254, aroclor-1260, and multiple volatile and
semivolatile organic compounds (as identified in Table 1) are included because they were detected by
laboratory analysis and cannot be attributed to natural occurrence. Polycyclic aromatic hydrocarbons
(PAHs) detected in the verification samples from the staging pile area are not included because they are
the result of asphalt cross-contamination in the sample matrix from a former overlying road and paved
area. Asphalt that has been used for structural and construction purposes is excluded from consideration
as a dangerous waste by WAC 173-303-071(3)(e), is listed as an inert waste in WAC 173-350-
990(2)(b), and its constituents are therefore not considered in attainment of soil RAGs (PAH
concentrations in the soil matrix are assumed to be negligible). Residual PAH concentrations detected
in other sampling areas were considered for the risk calculations. All other site nonradionuclide COCs
and COPCs were not detected or were detected below background levels. An example of the HQ and
risk calculations is presented below:

1) For example, the maximum value for boron is 3.4 mg/kg, divided by the noncarcinogenic RAG
value of 16,000 mg/kg (calculated i m accordance with the noncarcinogenic toxics effects formula in
WAC 173-340-740[3]), is 2.1 x 10™. Comparing this value, and all other individual values, to the
requirement of <1.0, this criterion is met.

2) After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained
by summmg the individual values. (To avoid errors due to intermediate rounding, the individual HQ
values prior to rounding are used for this calculation.) The sum of the HQ values is 1.6 x 10
Comparing this value to the requirement of <1.0, this criterion is met.

3) To calculate the excess carcinogenic risk, the 95% upper conﬁdence limit or maximum value is
divided by the carcinogenic RAG value, then multiplied by 1 x 10, For example, the maximum
value for hexavalent chromium is 0.5 mg/kg; divided by 2.1 mg/kg and multiplied as indicated is
2.4x 107, Comparing this value, and all other individual values, to the requirement of <1 x 10
this criterion is met.

>

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess
carcinogenic risk is obtained by summing the individual values. (To avoid errors due to intermediate
rounding, the individual values prior to roundlng are used for this calculation.) The sum of the
excess carcinogenic risk values is 1.6 x 10, Comparing this value to the requirement of <I x 107,
this criterion is met.

RESULTS:

1) List individual noncarcinogens and corresponding HQs >1.0: None
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2) List the cumulative noncarcinogenic HQ >1.0: None
3) List individual carcinogens and corresponding excess cancer risk >1 x 10°%; None
4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.

Table 1 shows the results of the calculations for the 118-C-1 burial ground.
CONCLUSION:

This calculation demonstrates that the 118-C-1 waste site meets the requirements for hazard quotient and
excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL 2005).
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Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-B-14:2 (Area 4) Subsite.

—
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. Maximum or | Nencarcinogen Carcinogen
Contaminants of Concern/ .. N b Hazard b Carcinogen
Contaminants of Potential Concern Statistical Value RAG Quotient RAG Risk
(mg/kg) (mg/kg) (mgrkg)
Banum
Boron 34 16,000 2.1E-04 -- -
Chromium, hexavalent® 0.5 240 2.1E-03 2.1 2.4E-07
Copper 38.6 2,960 1.3E-02 - -
Lead* 18.6 353 5.3E-02 - -
Molybdenum 4.5 400 1.1E-02 -- -
Selenium 0.80 400 2.0E-03 - --
74.8 24,000 3.1E-03

Aroclor-1254

‘Pobichlorinated Biphenyls:

Benzo(a)anthracene 1.37 1.3E-07
Benzo(a)pyrene 0.12 - - 0.137 8.8E-07
Benzo(b)fluoranthene 0.14 -- - 1.37 1.0E-07
Benzo(k)fluoranthene 0.14 - - 13.7 1.0E-08
Benzo(g,h,i)perylene’ 0.051 2,400 2.1E-05 - -
Bis(2-ethylhexyl) phthalate 0.28 1,600 1.8E-04 71.4 3.98-09
Butylbenzylphthalate 0.038 16,000 24E-06 -- -
Chrysene 0.21 - - 137 1.5E-09
Diethylphthalate 0.022 64,000 34E-07 - -
Di-n-butylphthalate 0.13 8,000 1.6E-05 - -
Fluoranthene 0.33 3,200 1.0E-04 - -
Indeno(1,2,3-cd) pyrene 0.046 - - 1.37 3.4E-08
Phenanthrene® 0.097 24,000 4.0E-06 - -
Phenol 0.036 24,000 1.5E-06 -- -
Pyrene 0.32 2,400

Aroclor-1260
AT

Cumulative Hazard Quotient:

Acetone 0.024 72,000 3.3E-07 - --
Benzene 0.001 320 3.1E-06 18 5.6E-11
Butanone; 2- 0.004 48,000 8.3E-08 - -
Carbon tetrachloride 0.039 56 7.0E-04 7.7
Methylene chloride 0.023 4,800 4.8E-06 133
Styrene 0.004 16,000 2.5E-07 33.3
Toluene 0.002 6,400 3.1E-07 -

16,000

Cumulative Excess Cancer Risk:

1.6E-06

Notes:
* = From WCH (2006).

® = Value obtained from Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996.
¢ = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.

4= Value for the noncarcinogen RAG obtained from EPA (1994).

© = Toxicity data are not available for this constituent. RAGs for benzo(g,h,i)perylene and phenanthrene are based
on the surrogate chemicals pyrene and anthracene, respectively.

-- = not applicable
RAG = remedial action goal
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Summary
Purpose:

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

Table of Contents:

Sheets 1 to 4 - Summary

Sheets 5to 6 - 118-C-1 Area 1 Statistical Calculations

Sheets 7 to 9 - 118-C-1 Area 2 Statistical Calculations

Sheets 10 to 12 - 118-C-1 Area 3 Statistical Calculations

Sheets 13 to 15 - 118-C-1 Area 4 Statistical Calculations

Sheets 16 to 18 - 118-C-1 Overburden/BCL Material Statistical Calculations
Sheets 19 to 22 - 118-C-1 Staging Pile Area Statistical Calculations

Sheets 23 to 28 - Ecology Software (MTCAStat) Results (Staging Pile Area)
Sheets 29 to 31 - Split/Duplicate Analysis

Attachment 1 - 118-C-1 Verification Sampling Results (43 sheets)

Given/References:

1) Sample Results (Attachment 1).

2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and
Ecology (2005).

3) DOE-RL, 2001a, 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-2001-35, Rev. 0
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

4) DOE-RL, 2001b, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

5) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

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

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

8) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

9) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review,

EPA 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C.
10) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.

Solution:

Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL
2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the

WAC 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations, as required. The hazard quotient and
carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Cleanup Verification Package (CVP).

Calculation Description:

The subject calculations were performed on data from soil verification samples from the subject waste site. The data were entered
into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/for creating formulae
within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is docurnented by
this calculation. Duplicate and split RPD results are used in evaluation of data quality within the CVP for this site.

Methodology:

For nonradioactive analytes with <50% of the data below detection limits and all detected radionuclide analytes, the statistical value
calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below
detection limits, the maximum detected value for the data set is used instead of the 95% UCL. The 95% UCL is not calculated for
data sets with no reported detections. The evaluation of the portion of each analyte's data set below detection limits was
performed by direct inspection of the attached sample results, and no further calculations were performed for those data sets
where >50% of the data was below detection limits. The 95% UCL values were not calcufated for radium-226, radium-228,
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Summary (continued)

thorium-228, thorium-232, and potassium-40, as these isotopes are excluded from consideration as COCs based on natural
occurrence and analogous site information. The 95% UCL values were also not calculated for aluminum, calcium, iron,
magnesium, potassium, silicon, and sodium, as no parameters to calculate cleanup values under WAC 173-340-740(3) are
available in Ecology (2005) or other reference databases, and these constituents are thus not considered site COCs/COPCs.

All calculations for uranium isotopes were performed using data from isotope-specific analysis rather than data resulting from
gamma spectroscopy. Due to data quality deficiencies, a portion of the staging pile area (SPA) data for fluoranthene were rejected:;
therefore, no statistical calculations were performed for this analyte. The result reported in the results summary is the maximum
accepted result from the SPA, additional discussion is provided in the CVP.

Initial data results from the SPA indicated the presence of arsenic and total petroleum hydrocarbons (TPH) at concentrations
exceeding cleanup criteria in sampling areas A2 and A4, respectively. Therefore, additional material removal was performed and
new samples collected and submitted for metals and TPH analysis, respectively. Further evaluation and calculations for affected
analytes were performed using the replacement sample data. Initial evaluation of radionuclide data from the SPA indicated that
statistical evaluation and dose modeling would result in an overly conservative dose estimate due to the presence of carbon-14 in
one sample (J135P7). Therefore, this sample was not considered in statistical calculations for residual radionuclide activities at the
SPA, and a sample-specific dose evaluation was performed. Additional discussion is provided in the CVP.

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

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test.for distributional form be performed on the data
and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10)
and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are
performed. For nonradionuclide data sets of ten or greater, distributional testing and calculation of the 95% UCL is done using
Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP (DOE-RL
2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation
limits within a data set), substitutions for censored data are performed before software input and the resulting input set treated as
uncensored.

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

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

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

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

The WAC 173-340-740(7)(e) 3-part test is not performed for COPCs/COCs where the statistical value defaults to the maximum
value in the data set. Instead, direct comparison of the maximum value against site RAGs (within the CVP) is used as the
compliance basis.

The RPD values are evaluated for analytes detected in a primary-duplicate or primary-split sample pair for the purposes of data
quality assessment within the RSVP (where direct evaluation of the attached data showed that a given analyte was undetected in
both the primary and duplicate sample, no further calculations were performed). The RPD is calculated when both the primary
value and the duplicate value for a given analyte are above detection limits and are greater than 5 times the target detection limit
(TDL). The TDL is a laboratory detection limit pre-determined for each analytical method, listed in Table li-1 of the SAP (DOE-RL
2005a). The RPD calculations use the following formula:

RPD =[ [M-S}/(M+S)/2)]*100
where, M = main sample value S = split (or duplicate) sample value

For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data
compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for
regulatory split data), further investigation regarding the usability of the data is performed. To assist in the identification of
anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at less than 5
times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary and

duplicate/split results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is
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performed. Additional discussion is provided in the data quality assessment section of the applicable CVP, as necessary.

The results presented in the summary tables that follow are for use in risk analysis and the CVP for this site. In addition to the
statistical samples collected at the subject site, focused samples were collected from selected locations based on observations
made during site remediation. Statistical methodology is not applicable to non-statistical sampling, and direct evaluation of detected
values will be used as the compliance basis. The maximum detected value for each analyte from all focused samples (locations 1
through 7) is presented in the results summary for use in the CVP.

10

11 Area 1 - WAC 173-340 3-Part Test for most stringent RAG:

12 95% UCL > Cleanup Lim
13 > 10% above Cleanup Li

it?
mit?

14 Any sample > 2x Cleanup Limit?

15

NO
NO
NO

16 All data sets evaluated meet the 3-part test criteria when compared
17 to the most stringent cleanup limit

18

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

20 95% UCL > Cleanup Lim
21 > 10% above Cleanup Li

it?
mit?

22 Any sample > 2x Cleanup Limit?

23

YES
YES
YES

24 Because of the "yes" answer to the 3-part test for copper, lead,
25 zinc, and aroclor-1254, additional evaluation of the attainment of
19 cleanup criteria will be performed.

20

21 OB/BCL - WAC 173-340 3-Part Test for most stringent RAG:

22 95% UCL > Cleanup Lim

it?

23 > 10% above Cleanup Limit?
24 Any sample > 2x Cleanup Limit?

25

NO
NO
NO

26 All data sets evaluated meet the 3-part test criteria when compared
27 to the most stringent cleanup limit

Area 2 - WAC 173-340 3-Part Test for most stringent RAG:

95% UCL > Cleanup Limit?
> 10% above Cleanup Limit?
Any sample > 2x Cleanup Limit?

NO
YES
NO

Because of the "yes" answer to the 3-part test for bis(2-ehtylhexyl)phthalate,
additional evaluation of the attainment of cleanup criteria will be performed.

Area 4 - WAC 173-340 3-Part Test for most stringent RAG:

95% UCL > Cleanup Limit?
> 10% above Cleanup Limit?
Any sample > 2x Cleanup Limit?

YES
YES
YES

Because of the "yes" answer to the 3-part test for barium,
additional evaluation of the attainment of cleanup criteria will be performed.

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

95% UCL > Cleanup Limit?
> 10% above Cleanup Limit?
Any sample > 2x Cleanup Limit?

YES
YES
YES

Because of the "yes" answer to the 3-part test for barium, copper, lead,
aroclor-1254, and multiple polycyclic aromatic hydrocarbons, additional
evaluation of the attainment of cleanup criteria will be performed.

28
29
30
31 Relative Percent Difference Resuits® -
Area 1 A1 Area 1 A1 Area 2 A1

Analyte Duplicate Split Duplicate {Area 2 A1 Split|
32 Analysis® | Anaiysis® | Analysis® Analysis®
33|Potassium-40 62% - 0.47% -
34|Radium-226 - - 0.13% -
35|Radium-228 - - 3.5% -
36|Aluminum 15% 52% 14% 28%
37|Barium 6.8% 18% 0.62% 13%
38|Calcium 4.2% 15% 9.8% 6.4%
39{Chromium 16% 48% 6.7% 31%
40{Copper 8.2% 12% 0% 9.9%
41|Iron 14% 36% 6.0% 23%
42{Magnesium 14% 36% 7.6% 19%
43{Manganese 10% 14% 1.0% 7.0%
44|Silicon Not applicable |Not applicable|Not applicable] Not applicable
45|Vanadium 14% 45% 2.5% 35%
46{Zinc 11% 19% 5.0% 11%
47|Quantitated results for cesium-137, radium-226, radium-228, and cobalt (metal) in
48|one or more sample pairs did not exceed the relative percent difference quality control
48threshold of 5XTDL, but the difference between the results exceeded the 2XTDL control
50|threshold.
51 Relative percent difference evaluation was not required for analytes not included in this table.

52 ®The significance of relative percent difference values are discussed within the cleanup verification package for the subject site.

53 - = analysis not required
54 QA/QC = quality assuran

ce/quality control
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1 Summary {continued)
2 . Results Summary®
5 Analyte Areat® | Area2® | Area3® | Aread® | oB-BCL® SPAbe Fooused 1 s
Samples
4{Carbon-14 - 8.0 - - - = - pCilg
5{Cesium-137 0.185 0.140 0.709 0.81 0 (<BG) 1.03 - pCilg
6|Cobalt-60 - 0.99 0.037 - - 0.029 - pCilg
7|Europium-152 0.121 0.199 0.140 0.114 - 0.177 - pCilg
8{Nickel-63 - 26.1 - - - - -~ pCilg
9{Strontium-90 - - 0.268 - 1.23 0.334 - pCilg
10{Tritium - 4.76 - - - - -~ pCilg
11{Uranium-233/234 0 (<BG) - 0 (<BG) 0 {<BG) 0{<BG) 0 (<BG) - pCilg
12{Uranium-235 0 (<BG) - - - - 0(<BG) - pCilg
13{Uranium-238 0 (<BG) - 0 (<BG) 0 (<BG) 0 (<BG) 0 (< BG) - pCilg
14|Arsenic 3.0 27 45 24 24 2.8 5.4 mglkg
15{Barium 54.3 51.9 75.3 206 55.2 130 80.2 ma/kg
16|Benyllium 0.84 0.88 0.64 0.58 0.68 0.43 0.34 mg/kg
17[Boron 1.9 2.1 27 3.4 - 2.8 3.2 mg/kg
18|Cadmium - - 0.12 - - - - mg/kg
19{Chromium (total) 7.9 6.1 8.7 6.5 6.7 8.2 10.2 mag/kg
20|Cobalt 7.9 7.7 8.8 8.7 7.7 7.0 10.5 mg/kg
21|Copper 13.7 13.6 38.6 15.0 15.4 36 23.3 mg/kg
22|Hexavalent chromium - 0.24 - - 0.24 0.5 - mg/kg
23|Lead 4.7 4.1 18.6 5.0 4.9 10.7 7.2 mg/kg
24{Manganese 339 340 349 340 325 323 446 mgrkg
25|Mercury - - - - - 0.06 0.04 mg’kg
26]|Molybdenum - - 4.5 —_ — 0.62 — ma’kg
27|Nickel 10.3 9.8 12.0 9.9 9.5 10.6 14.1 mg/kg
28{Selenium - - - - - 0.80 - mg’kg
28|Vanadium 39.8 46.2 50.6 51.6 44.7 46.6 46.4 ma/kg
30|Zinc 37.3 39.3 74.8 41.0 375 46.1 451 mg/kg
31{TPH - - - - - 146 - mg/kg
32|Aroclor-1254 - - 0.054 0.013 0.0065 0.015 0.022 mgrkg
33|Aroclor-1260 - - - - - 0.061 - ma/kg
34[Acenaphthene - - - - - 0.041 - mg/kg
35|Anthracene - - - - - 0.26 - mgrkg
36|Benzo(a)anthracene -~ - 0.18 0.13 0.038 0.5 - mg/kg
37|Benzo(a)pyrene - - 0.12 0.083 0.024 0.48 - mglkg
38|Benzo(b)fluoranthene - - 0.14 0.11 0.033 0.21 - malkg
39{Benzo(g,h,)perylene - - 0,051 0.037 - 0.26 - mg/kg
40|Benzo(k)fluoranthene - - 0.14 0.092 0.029 0.20 - mg/kg
41|bis(2-Ethylhexyl)phthalate - 0.28 0.22 0.017 - 0.052 0.087 mg/kg
42{Butylbenzylphthalate - - 0.038 - - 0.017 - mglkg
43|Carbazole - - - - - 0.24 - mg/kg
44|Chrysene - - 0.21 0.17 0.052 0.4 - mglkg
45|Di-n-butylphthalate - 0.035 0.13 0.026 - 0.11 0.055 mglkg
46|Dibenz(a,h)anthracene - - - - - 0.18 - mg/kg
47|Dibenzofuran - - - - - 0.034 - mg/kg
48|Diethylphthalate - - - - - - 0.022 mg/kg
48{Fluoranthene - - 0.32 0.33 0.11 0.19° - mg/kg
50|Fluorene -~ - - - - 0.043 - mg/kg
51|Indeno(1,2,3-cd)pyrene - - 0.046 0.035 - 0.25 - mg/kg
52|Phenanthrene - - 0.055 0.097 0.037 1.3 - mg/kg
53|Phenol - - - - - 0.024 0.036 ma/kg
54|Pyrene - - 0.32 0.35 0.057 0.5 - mg/kg
55|2-Butanone - - - - - 0.004 - mg/kg
56|Acetone - - 0.011 0.012 0.000 0.015 0.024 mg/kg
57|Benzene - - ~ 0.001 - - - mglkg
58{Carbon tetrachlordie - - - - - - 0.039 mg/kg
59|Methylene chloride - 0.012 0.011 0.014 0.012 0.023 0.019 mglkg
60|Styrene - - - - - 0.004 - mg/kg
61|Toluene - - - - - 0.002 - ma/kg
62| Xylenes (total) - - - 0.001 - 0.001 - mgrkg

63 “No detections were reported in any data set for COCs/COPCs not listed in this table.
64 "Maximum or 95% UCL result, depending on data censarship, as described in the calculation methodology.

65 “One sample (J135P7) was excluded from radionuclide evaluation for the SPA, and will be considered separately in subsequent evaluation.

66 “Maximum detected result from focused samples 1 through 7.

67 *Maximum accepted result.

68 -- = not evaluated by laboratory analysis or not detected (for alf samples in the data set)
69 BCL = below cleanup levels

70 COC = contaminant of concern

71 COPC = contaminant of potential concern

72 OB = overburden

73 SPA = staging pile area

74 TPH = total petroleum hydrocarbons

75 UCL = upper confidence limit
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CVP-2006-00011

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron / sC Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Fielf Remediation Job No. 14655 Checked T. M. Blakley “ha® Date {%Q Yfolo
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. __ ‘5 of 31
118-C-1 Area 1 Statistical Calculations
Verification Data
Sample Sample Sample Cesium-137 Europium-152 Uranium-233/234 Uranium-235 Uranium-238 Arsenic Barium Beryllium Boron
Area Number Date pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA mglkg Q PQL mg/kg Q PQL mgkg | Q PQL mg/kg Q PQL
A1 J134Y7 8/17/2006 0.090 U 0.090 0.161 0.097 0.338 0.022 0.010 U 0.027 0.389 0.022 2.7 1.7 48.1 0.06 - 0.78 0.06 1.3 0.66
D(j;;!gc:\t(e? of J134Y9 8/17/2006 0.299 0.032 0.142 0.083 0.387 0.026 0.027 0.025 0.415 0.034 2.3 1.7 51.5 0.05 0.82 0.05 1.7 0.66
A2 J13500 8/17/2006 0.129 0.021 0.083 0.044 0.420 0.031 0.024 U 0.026 0.422 0.027 1.9 1.7 52.0 0.06 0.69 0.06 1.6 0.66
A3 J134Y8 8/17/2006 0.178 0.025 0.064 U 0.064 0.527 0.029 0.025 U 0.028 0.479 0.029 2.3 1.7 586.0 0.06 0.69 0.06 21 0.67
A4 J13501 8/17/2006 0.018 0.009 0.024 U 0.024 0.480 0.24 0.116 U 0.30 0.736 0.24 3.3 1.7 48.7 0.06 0.88 0.06 1.6 0.66
Statistical Computation Input Data
Sample Sample Sample [Cesium-137 Europium-152 Uranium-233/234 Uranium-235 Uranium-238 Arsenic Barium Beryllium Boron
Area Number Date pCilg pCilg pCi/g pCilg pCilg mg/kg mg/kg mg/kg mglkg
A1 J134Y7/J134Y9 | 8/17/2006 0.172 0.152 0.363 0.019 0.402 2.5 49.8 0.80 1.5
A2 - J13500 8/17/2006 0.129 0.083 0.420 0.024 0.422 1.9 52.0 0.69 1.6
A3 J134Y8 8/17/2006 0.178 0.032 0.527 0.025 0.479 2.3 56.0 0.69 2.1
A4 J13501 8/17/2006 0.018 0.012 0.480 0.116 0.736 3.3 48.7 0.88 1.6
Statistical Computations
Cesium-137 Europium-152 Uranium-233/234 Uranium-235 Uranium-238 Arsenic Barium Beryllium Boron

95% UCL based on

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

WAC 173-340 Compliance? YES

z-stat. z-stat. z-stat. z-stat.

N 4 4 4 4 4 4 4 4 4 .

% < Detection limit| 0% 50% 0% 75% 0% 0% 0% 0% 0%

Mean 0.124 0.070 0.447 0.046 0.510 2.5 51.6 0.77 1.7

Standard deviation]  0.074 0.062 0.072 0.047 0.154 0.6 3.2 0.09 0.3

95% UCL onmean| 0.185 0.121 0.506 0.084 0.637 3.0 54.3 0.84 1.9

Maximum detected value]  0.299 0.161 0.527 0.027 0.736 3.3 56.0 0.88 21

Background NA NA 1.1 0.11 1.1 6.5 132 1.51 NA

Statistical value above background*]  0.185 0.121 0 (<BG) 0 (<BG) 0 (<BG) 3.0 54.3 0.84 1.9

Direct
Most Stringent Cleanup Limit for| Exposure/GW & BG/IGW BG/GW & River
nonradionuclide and RAG type 20 River Protection 132 Protection 1.51 Protection 320 GW Protection
WAC 173-340 3-PART TEST :

95% UCL > Cleanup Limit? NA NA NA NO

> 10% above Cleanup Limit? NA NA NA NO

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

Because all values are below

background (6.5 mg/kg), the

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

Because ali values are below

background (132 mg/kg), the

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

Because all values are below

background (1.51 mg/kg), the

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

The data set meets the 3-
part test criteria when
campared to the most
stringent cleanup limit.

34 *Background is not subtracted for nonradionuclides; consideration of background is given by direct comparison against background values.

35
36
37
38
39

BG = background

GW = groundwater

MDA = minimum detectable activity
NA = not applicable

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal
U = undetected

UCL = upper confidence fimit

WAC = Washington Administrative Code
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Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron 2 Ho - Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley s Date ILZZ‘{Z@&
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No.  60of 31
118-C-1 Area 1 Statistical Calculations (continued)
Verification Data
Sample ~ Sample Sample Chromium Cobalt Copper Lead Manganese Nickel Vanadium Zinc
Area Number Date mg/kg Q PQL mg/kg Q PQL malkg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
A1l J134Y7 8/17/2006 5.6 C 0.36 7.0 0.39 11.7 0.33 4.5 0.86 296 - 0.08 8.5 0.66 . 36.2 0.25 33.0 0.44
D‘ﬁ";j\tﬁ"f J134Y9 8/17/2006 66 | C| 036 7.9 0.38 12.7 0.33 45 0.85 328 0.08 95 0.66 416 0.25 36.7 0.44
A2 J13500 8/17/2006 8.6 C 0.36 5.9 0.39 9.9 0.33 4.1 0.86 260 0.08 10.1 0.66 31.1 0.25 30.1 0.44
A3 J134Y8 8/17/2006 6.8 C 0.36 5.7 0.39 11.3 0.33 35 0.86 259 0.08 9.9 0.67 314 0.25 32.2 0.45
A4 J13501 8/17/2006 6.0 C 0.36 8.4 0.39 14.7 0.33 4.9 0.86 362 0.08 10.2 0.66 ~ 419 0.25 39.1 0.44
Statistical Computation Input Data
Sample Sample Sample |Chromium Cobalt Copper Lead Manganese Nickel Vanadium Zinc
Area Number Date mg/kg mgl/kg mg/kg mg/kg mg/kg mgl/kg mglkg mg/kg
A1 J134Y7/J134Y9 | 8/17/2006 6.1 7.5 12.2 4.5 312 9.0 38.9 34.9
A2 J13500 8/17/2006 8.6 5.9 9.9 4.1 260 10.1 31.1 30.1
A3 J134Y8 8/17/2006 6.8 5.7 11.3 3.5 259 9.9 314 32.2
Ad J13501 8/17/2006 6.0 8.4 14.7 4.9 362 10.2 41.1 39.1
Statistical Computations
Chromium Cobalt Copper Lead Manganese Nickel Vanadium Zinc

95% UCL based on

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

z-stat. z-stat. z-stat.’ z-stat. z-stat. z-stat. z-stat. z-stat.
N 4 4 4 4 4 4 4 4
% < Detection limit 0% 0% 0% 0% 0% 0% 0% 0%
Mean 6.9 6.9 12.0 4.3 298 9.8 35.6 34.1
Standard deviation 1.2 1.3 2.0 0.6 49 0.5 5.1 3.9
95% UCL on mean 7.9 7.9 13.7 4.7 339 10.3 39.8 37.3
Maximum detected value 8.6 8.4 14.7 4.9 362 10.2 41.6 39.1
Statistical value 7.9 7.9 13.7 4.7 339 10.3 39.8 37.3
Most Stringent Cleanup Limit for BG/GW & River BG/River BG/GW & River BG/GW & River BG/GW BG/GW BG/River
nonradionuclide and RAG type 18.5 Protection 32 GW Protection 22.0 Protection 10.2 Protection 512 Protection 18.1 Protection 85.1 Protection 67.8 Protection
WAC 173-340 3-PART TEST :
95% UCL > Cleanup Limit? NA . NA NA NA NA NA NA NA
> 10% above Cleanup Limit? NA NA NA NA NA NA NA NA
Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NA

WAC 173-340 Compliance?

YES

Because all values are below
background (18.5 mg/kg), the
WAC 173-340 3-part test is

not required.

Because all values are below
background (15.7 mg/kg), the
WAC 173-340 3-part test is

Because all vélues are below
background (22.0 mg/kg), the
WAC 173-340 3-part test is

not required.

not required.

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

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

Because all values are below

background (19.1 mg/kg), the

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

Because all values are below

background (85.1 mg/kg), the

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

Because all values are below

background (67.8 mg/kg), the

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

BG = background

C = method blank contamination
GW = groundwater

NA = not applicable

PQL = practical quantitation limit

Q = qualifier
RAG = remedial action goal
UCL = upper confidence limit

WAC = Washington Administrative Code
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Rev. 0
CALCULATION SHEET
Washington Closure Hanford )
Originator J. M. Capron / %y < Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation . Job No. 14655 Checked T. M. Blakley s Date g#[ﬂgg,
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. of 31
1 118-C-1 Area 2 Statistical Calculations
2 Verification Data )
3| Sample | Sample Sample Carbon-14 Cesium-137 Cobalt-60 Europium-152 Nickie-63 Tritium Arsenic Barium Beryllium Boron
4| - Area Number Date pCilg | Q MDA | pCilg Q MDA pCi/g Q MDA pCilg Q MDA pCilg Q MDA pCilg | Q MDA mg/kg | Q PQL mg/kg | Q PQL mgkg | Q PQL mgkg | Q PQL
5 A1 J13502 | 8/17/2006 | -0.488 | U 2.9 0.128 0.034 0.036 U 0.036 0.082 U 0.082 0.673 U 2.9 -0.857 | U 2.8 2.3 1.7 48.1 0.06° 0.70 0.06 1.9 0.66
5 g”ﬁ'géez J13508 | 8/17/2006 | 0.048 | U| 35 | 0082 0040 | 0034 |U| 0034 | 008 | U | 008 | 149 |U| 28 410 | U | 34 24 1.7 48.4 0.06 0.86 0.06 1.7 0.67
7 A2 J13503 | 8/17/2006 0.827 U 2.8 0.149 0.029 0.087 U 0.087 0.055 U 0.055 12.4 2.8 -0.836 | U 2.7 2.8 1.7 45.6 0.06 0.78 0.06 2.0 0.66
8 A3 J13506 | 8/17/2006 1.66 U 2.9 0.063 U 0.063 0.076 U 0.076 0.281 0.099 1.37 U 2.8 -1.24 U 2.7 2.0 1.7 44.4 0.06 0.68 0.06 2.2 0.66
9 A4 J13507 | 8/17/2006 11.7 3.1 0.107 0.047 1.48 0.045 0.087 U 0.087 35.8 2.9 7.71 2.8 24 1.7 54.5 0.05 0.93 0.05 1.5 0.66
10 Statistical Computation Input Data
11| Sample | Sample Sample [Carbon-14 Cesium-137 Cobalt-60 Europium-152 Nickle-63 Tritium Arsenic Barium Beryllium Boron
12| Area Number Date pCilg pCilg pCilg pCilg pCilg pCilg mg/kg mg/kg mg/kg mg/kg
13 A1 ?1:13355%28/ 8/17/2006 | -0.220 0.110 0.018 0.042 1.08 -0.98 24 48.3 0.78 1.8
14 A2 J13503 | 8/17/2006 0.827 0.149 0.044 0.028 12.4 -0.836 2.8 45.6 0.78 2.0
15 A3 J13506 | 8/17/2006 1.66 0.032 0.038 0.281 1.37 -1.24 2.0 44.4 0.68 2.2
16 Ad J13507 | 8/17/2006 11.7 0.107 1.48 0.044 35.8 7.71 24 54.5 0.93 1.5
17 Statistical Computations
18 Carbon-14 Cesium-137 Cobalt-60 Europium-152 Nickle-63 Tritium Arsenic Barium Beryllium Boron
. Small nonradionuclide Small nonradionuclide Small nonradionuclide Small nonradionuclide data
95% UCL based on Radionuclide data set. Radionuclide data set. Radionuclide data set. |Radionuclide data set. Use| Radionuclide data set. Radionuclide data set. data set. Use data set. Use data set. Use set. Use non i
o . . . X . . ) . . . parametric
Use nonparametric z-stat. | Use nonparametric z-stat. | Use nonparametric z-stat. nonparametric z-stat. Use nonparametric z-stat. | Use nonparametric z-stat. nonparametric nonparametric nonparametric 2-stat
19 z-stat. z-stat. z-stat. i
20 N 4 4 4 4 4 4 4 4 4 4
21 % < Detection limit]  75% 25% 75% 75% 50% 75% 0% 0% 0% 0%
22 Mean 3.5 0.099 0.39 0.098 12.7 1.16 2.4 48.2 0.79 1.9
23 Standard deviation 5.5 0.049 0.72 0.122 16.3 4.37 0.3 . 4.5 0.10 0.3
24 95% UCL on mean 8.0 0.140 0.99 0.199 26.1 4.76 2.7 51.9 0.88 21
25 Maximum detected value|  11.7 0.149 1.48 0.281 35.8 7.71 2.8 54.5 0.93 2.2
26 Background NA NA NA NA NA NA 6.5 132 1.51 NA
27| Statistical value above background* 8.0 0.140 0.99 0.199 26.1 4.76 2.7 51.9 0.88 2.1
‘ Direct
Exposure/GW BG/GW &
Most Stringent Cleanup Limit for| & River BG/GW River )
28 nonradionuclide and RAG type! 20 Protection 132 Protection 1.51 Protection 320 GW Protection
29|WAC 173-340 3-PART TEST
30 95% UCL > Cleanup Limit? NA NA NA NO
31 > 10% above Cleanup Limit? NA NA NA NO
32 Any sample > 2X Cleanup Limit? NA NA NA NO
Because all values are Because all values are Because all values are | The data set meets the 3-
WAC 173-340 below background (6.5 below background (132 | below background (1.51 part test criteria when

Compliance? YES

33

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

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

mg/kg), the WAC 173-340

compared to the most

3-part test is not required.

stringent cleanup limit.

34 *Background is not subtracted for nonradionuclides; consideration of background is given by direct comparison against background values.

35 BG = background

36 GW = groundwater

37 MDA = minimum detectable activity
38 NA = not applicable

39 PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goat
U = undetected

UCL = upper confidence limmit

WAG = Washington Administrative Code
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CALCULATION SHEET
Washington Closure Hanford %—
Originator J. M. Capron /Q Date _12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation ) Job No. 14655 Checked 7. M. Blakley T Date l‘Z?ob
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 8ot 31
1 118-C-1 Area 2 Statistical Calculations (continued)
2 Verification Data
i . o : . bis(2-Ethylhexyl)
Sample | Sample Sample Chromium Cobalt Copper Hexavalent Chromium Lead Manganese Nickel Vanadium Zinc phthalate
Area | Number |  Date malkg | Q| POL | makg ] Q] PaL | maka | Q] POL | makg | Q ] PQL | maka | Q| PQL | mglkg | Q| PQL | mgkg [O | PQL_ | mglkg | Q| POL | mgkg | Q| PQL | mgkg | Q[ PQL
A1 J13502 | 8/17/2006 6.2 C 0.36 7.6 0.39 13.4 0.33 0.20 U 0.20 3.7 0.85 317 0.08 10.4 0.66 441 0.25 371 0.44 0.038 JB 0.34
()Df‘fﬁ['\,fsaéz J13508 | 8/17/2006 5.8 C 0.36 7.5 0.39 13.4 0.34 0.21 0.20 3.7 0.87 314 0.08 10.1 0.67 43.0 0.25 35.3 0.45 0.036 JB 0.34
A2 J13503 | 8/17/2006 6.2 C 0.36 7.3 0.39 12.8 0.33 0.24 0.20 3.8 0.86 285 0.08 9.2 0.66 44.3 0.25 40.2 0.44 0.038 JB 0.34
A3 J13506 | 8/17/2006 5.4 C 0.36 6.8 0.39 10.5 0.33 0.20 U 0.20 4.3 0.86 279 0.08 7.9 0.66 36.3 0.25 32.3 0.44 0.020 JB 0.34
Ad J13507 | 8/17/2006 4.9 C 0.36 7.7 0.38 13.2 0.33 0.23 0.20 3.2 0.85 359 0.08 8.7 0.66 46.3 0.25 37.7 0.44 0.40 B 0.34
Statistical Computation Input Data i
Sample | Sample Sample [Chromium Cobalt Copper Hexavalent Chromium Lead Manganese Nickel Vanadium Zinc zﬁﬁaiﬁ vihexyl
Area Number Date mglkg miglkg malkg malkg mgikg ma/kg mglkg mg/kg ma’kg mg/kg
At | N en7iz006 | 60 7.6 13.4 0.16 37 316 10.3 436 36.2 0.037
A2 J13503 | 8/17/2006 6.2 7.3 12.8- 0.24 3.8 285 9.2 443 40.2 0.038
A3 J13506 | 8/17/2006 5.4 6.8 10.5 0.10 4.3 279 79 36.3 32.3 0.020
Ad J13507 | 8/17/2006 4.9 7.7 13.2 0.23 3.2 359 8.7 46.3 37.7 0.40
Statistical Computations
bis(2-Ethylhexyl)
Chromium Cobalt Copper Hexavalent Chromium Lead Manganese Nickel Vanadium Zinc phthalate
Small nonradionuclide Small nonradionuclide Small nonradionuclide . . Small nonradionuclide Small nonradionuclide Small nonradionuclide Small nonradionuclide Small nonradionuclide " .
" 95% UCL b data set. Use data set. Use data set. Use Small nonradionuclide d.a a data set. Use data set. Use data set. Use data set. Use data set. Use Small nonradionuclide d_ata
o ased on ) . ; set. Use nonparametric : . ) ) ) set. Use nonparametric
nonparametric nonparametric nonparametric nonparametric nonparametric nonparametric nonparametric nonparametric
z-stat. z-stat.
z-stat. z-stat. z-stat. z-stat. z-stat. z-stat. z-stat. z-stat.
N 4 4 4 4 4 4 4 4 4 4
% < Detection limit| 0% 0% 0% 25% 0% 0% 0% 0% 0% 0%
Mean 5.6 7.3 12.5 0.18 3.8 310 9.0 42.6 36.6 0.12
Standard deviation 0.6 0.4 1.3 0.07 0.5 37 1.0 4.4 3.3 0.18
95% UCL on mean 6.1 7.7 13.6 0.24 4.1 340 9.8 46.2 39.3 0.28
Maximum detected value 6.2 7.7 13.4 0.24 4.3 359 10.4 46.3 40.2 0.40
Statistical value 6.1 7.7 13.6 0.24 4.1 340 9.8 46.2 39.3 0.28
BG/GW & BG/GW & BG/GW &
Most Stringent Cleanup Limit for] River BG/River River River BG/GW BGIGW BG/River
nonradionuclide and RAG type| 185 Protection 32 GW Protection]  22.0 Protection 2 River Protection 10.2 Protection 512 Protection 19.1 Protection 85.1 Protection 67.8 Protection 0.36 River Protection
WAGC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NA NA NA NO NA NA NA NA NA NO
> 10% above Cleanup Limit? NA NA NA NO NA NA NA NA NA YES
Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NA NA NO
Because of the "yes" answer|
to the 3-part test; a detailed
. Further Because all values are 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 Because all values are a;sessment using RESRAD
WAC 173-340 below background (18.5 | below background (15.7 | below background (22.0 part test criteria when below background (10.2 | below background (512 | below background (19.1 | below background (85.1 | below background (67.8 |will be performed. The data
Compliance? as};ﬁ;‘;ﬁ"‘ mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340|  compared to the most | mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340|  set meets the 3-part test

32

3-part test is not required.

3-part test is not required.

3-part test is not required.

stringent cleanup limit.

3-part test is not required.

3-part test is not required.

3-part test is not required.

3-part test is not required.

3-part test is not required.

criteria when compared to
the direct exposure cleanup
level.

33 C = method blank contamination (inorganic constitutents)

34
35
36
37
38

BG = background

GW = groundwater

NA = not applicable

PQL = practical quantitation limit
Q = qualifier

RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

U = undetected
UCL = upper confidence limit

WAC = Washington Administrative Code
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Washington Closure Hanford
Originator J. M. Capron 4.2~

CALCULATION SHEET

Date 12/13/06

Project 100-B/C Field Remediation

Job No. 14655

Subject 118-C-1 Burial Ground Cleanup Verification 85% UCL Calculations

1 118-C-1 Area 2 Statistical Calculations (continued)
2 Verification Data

31

32

Sample | Sample Sample Methylene Chloride
Area Number Date mg/kg | Q PQL
Al J135R0 | 8/28/2006 0.005 B 0.005
Duplicate
of J135R0 J135T6 | 8/28/2006 0.011 B 0.005
A2 J135R1 | 8/28/2006 0.006 B 0.005
A3 J135R2 | 8/28/2006 0.009 B 0.006
Ad J135R3 | 8/28/2006 0.014 B 0.006
Statistical Computation Input Data
Sample | Sample Sample |Methylene Chloride
Area Number Date mo/kg
J13502/
A1 113508 8/28/2006 0.008
A2 J135R1 | 8/28/2006 0.006
A3 J135R2 | 8/28/2006 0.009
A4 J135R3 | 8/28/2006 0.014

Statistical Computations

Methylene Chloride

95% UCL based on

Small nonradionuclide
data set. Use

nonparametric
z-stat.
N 4
% < Detection limit 0%
Mean| 0.009
Standard deviation] 0.003
95% UCL on mean| 0.012
Maximum detected valuej 0.014
Statistical value] 0.012
Most Stringent Cleanup Limit for|
nonradionuclide and RAG type| 0.5 GW Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NO
> 10% above Cleanup Limit?| NO
Any sample > 2X Cleanup Limit?| NO
The data set meets the 3-
WAC 173-340 part test criteria when

Compliance? YES

compared to the most
stringent cleanup limit.

33 B = method blank contamination (organic constitutents)

34
35
36
37
38
39

GW = groundwater

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal

UCL = upper confidence limit

WAC = Washington Administrative Code
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Washingtoh Closure Hanford

CALCULATION SHEET

12/13/06

CVP-2006-00011

Rev. 0

Originator J. M. Capron }z,,é— Date Calc. No. 0100C-CA-V0033 Rev. No. 0’
Project 100-B/C Field Remediation Job No. 14655 . Checked T. M. Blakley w2 Date g%_c,;/ﬁ, (>
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 10 of 31
118-C-1 Area 3 Statistical Calculations
Verification Data :
Sample Sample Sample Cesium-137 Cobalt-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-238 Sampling Sample Sample Methylene Chloride
Area Number Date pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCila Q MDA Area Number Date mg/kg Q PQL
Al J13510 8/21/20086 0.195 0.033 0.034 U 0.034 0.069 u 0.069 0.016 U 0.27 0.364 0.25 0.265 0.25 Al J135R4 8/28/2006 0.012 B 0.005
A2 J13511 8/21/2008 0.240 0.020 0.042 0.025 0.138 0.053 0.087 U 0.26 1.09 0.20 0.825 0.20 A2 J135R5 8/28/2008 0.008 B 0.005
A3 J13512 8/21/2008 0.958 0.049 0.061 U 0.061 0.140 0.097 0.279 0.18 0.235 U 0.26 0.269 0.26 A3 J135R6 8/28/2006 0.009 B 0.005
A4 J13513 8/21/2006 0.227 0.027 0.024 U 0.024 0.082 0.046 0.263 0.21 0.328 0.21 0.438 0.21 A4 J135R7 8/28/2006 0.010 B 0.005
Statistical Computation Input Data Statistical Computation Input Data
Sample Sample Sample |Cesium-137 Cobalt-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-238 Sampling Sample Sample |Methylene Chloride
Area Number Date pCilg pCilg pCilg pCilg pCi/g pCilg Area Number Date mg/kg
A1 J13510 8/21/2008 0.195 0.017 0.035 0.016 0.364 0.265 A1 J135R4 8/28/2006 0.012
A2 J13511 8/21/2006 0.240 0.042 0.138 0.087 1.09 0.825 A2 J135R5 8/28/2006 0.008
A3 J13512 8/21/2006 0.958 0.031 0.140 0.279 0.235 0.269 A3 J135R6 8/28/2006 0.009
A4 J13513 8/21/2006 0.227 0.012 0.082 0.263 0.328 0.438 Ad J135R7 8/28/2006 0.010
Statistical Computations ) Statistical Computations
Cesium-137 Cobalt-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-238 Methylene Chloride

95% UCL based on

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

Radionuclide data set. Use
nonparametric z-stat.

95% UCL based on

Small nonradionuclide data
set. Use nonparametric

z-stat.
N 4 . 4 4 4 4 4 N 4
% < Detection limit 0% 75% 25% 50% 25% 0% % < Detection limit 0%
Mean| 0.405 0.025 0.099 0.161 . ~ 0.50 0.449 Mean| 0.010
Standard deviation]  0.369 0.014 0.050 0.130 0.39 0.263 Standard deviation|  0.002
95% UCL onmean]  0.709 0.037 0.140 0.268 0.83 0.666 95% UCL on mean|  0.011
Maximum detected value]  0.958 0.042 0.140 0.279 1.09 0.825 Maximum detected value]  0.012
Background NA NA NA NA 1.1 1.1 Background NA
Statistical value above background*|  0.709 0.037 0.140 0.268 0 (<BG) 0(<BG) Statistical value above background*]  0.011
Most Stringent Cleanup Limit for|
nonradionuclide and RAG type 0.5 GW Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NO
> 10% above Cleanup Limit? NO
Any sample > 2X Cleanup Limit? NO

WAC 173-340 Compliance? YES

The data set meets the 3-
part test criteria when
compared to the most
stringent cleanup limit.

33 *Background is not subtracted for nonradionuclides; consideration of background is given by direct comparison against background values.

34
35
36
37
38
39

B = method blank contamination
BG = background

GW = groundwater

MDA = minimum detectable activity
NA = not applicable

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal
U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code

E-115



©

10
11

13
14
15

16
17

18
19

21
22
23
24
25

26
27
28
29
30

31

33
34
35
36

Washington Closure Hanford

CALCULATION SHEET

Calc. No. 0100C-CA-V0033

CVP-2006-00011

Originator J. M. Capron } B Date 12/13/06 Rev. No. 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley ehwr> Date (%ﬂ%[o(,
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations ) Sheet No. 11 0f 31
118-C-1 Area 3 Statistical Calculations (continued)
Verification Data
Sample | Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese
Area Number Date mgkg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mgkg | Q@ PQL mgkg | Q PQL mg/kg | Q PQL mgkg | Q PQL mgkg | Q PQL mg/k Q PQL
A1 J13510 | 8/21/2006 1.8 1.7 63.8 0.06 0.70 0.06 1.6 J 0.66 8.0 C 0.36 8.9 0.39 18.1 0.33 8.3 0.85 357 0.08
A2 J13HN3 | 9/29/2006 5.8 1.1 71.3 C 0.06 0.28 0.03 2.1 1.1 7.2 C 0.22 8.6 0.15 45.2 0.25 23.1 0.37 338 0.06
A3 J13512 | 8/21/2006 2.2 1.7 78.4 0.06 0.51 0.06 3.2 J 0.66 9.2 C 0.36 7.7 0.39 30.6 0.33 11.8 0.86 331 0.08
A4 J13513 | 8/21/2006 2.0 1.7 55.5 0.05 0.52 0.05 1.5 J 0.66 7.4 9 0.36 8.5 0.38 17.9 0.33 6.9 0.85 320 0.08
Statistical Computation Input Data
Sample | Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese
Area Number Date mg/kg ma’kg mg/kg mg/kg mg/kg ma/kg mg/kg mg/kg mag/kg
A1l J13510 | 8/21/2006 1.8 63.8 0.70 1.6 8.0 8.9 18.1 8.3 357
A2 J13HN3 | 9/29/2006 5.8 71.3 0.28 2.1 7.2 8.6 45.2 23.1 338
A3 J13512 | 8/21/2006 2.2 78.4 0.51 3.2 9.2 7.7 30.6 11.8 331
Ad J13513 | 8/21/2006 2.0 55.5 0.52 1.5 7.4 8.5 17.9 6.9 320
Statistical Computations
: Arsenic Barium Beryllium Boron Chromium Cobalt Copper Lead Manganese

Small nonradionuclide
data set. Use

Small nonradionuclide
data set. Use

Small nonradionuclide
data set. Use

Small nonradionuclide data

Small nonradionuclide
data set. Use

Small nonradionuclide
data set. Use

Small nonradionuclide data

Sinall nonradionuclide data

Small nonradionuclide
data set. Use

3-part test is not required.

3-part test is not required.

3-part test is not required.

stringent cleanup limit.

3-part test is not required.

3-part test is not required.

part test criteria when
compared to the direct

95% UCL based on . . . set. Use nonparametric . . set. Use nonparametric set. Use nonparametric .
. nonparametric nonparametric nonparametric nonparametric nonparametric nonparametric
z-stat. z-stat. z-stat.
z-stat. z-stat. z-stat. ) z-stat. z-stat. z-stat.
N 4 4 4 4 4 4 4 4 4
% < Detection limit| 0% 0% 0% 0% 0% 0% 0% 0% 0%
Mean 3.0 67.3 0.50 21 © 8.0 8.4 28.0 12.5 337
Standard deviation 1.9 9.8 0.17 0.8 0.9 0.5 12.9 7.3 16
95% UCL on mean 4.5 75.3 0.64 2.7 8.7 8.8 38.6 18.6 349
Maximum detected value 5.8 78.4 0.70 3.2 9.2 8.9 45,2 23.1 357
Statistical value| 4.5 75.3 0.64 2.7 8.7 8.8 38.6 18.6 349
Direct :
Exposure/GW BG/GW & BG/GW & BG/GW &
Most Stringent Cleanup Limit for, & River BG/GW River River BG/River BG/GW & River River
nonradionuclide and RAG type 20 Protection 132 Protection 1.51 Protection 320 GW Protection 18.5 Protection 32 GW Protection 22.0 Protection 10.2 Protection 512 Protection
WAC 173-340 3-PART TEST )
95% UCL. > Cleanup Limit? NA NA NA NO NA NA YES YES NA
> 10% above Cleanup Limit? NA NA NA NO NA NA YES YES NA
Any sample > 2X Cleanup Limit? NA NA NA NO NA NA YES YES NA
Because of the "yes" Because of the "yes"
answers to the 3-part test, alanswers to the 3-part test, a
Further Because all valqes are Because all values are Because all values are | The data set meets the 3- | Because all values are Because all values are | detailed assessment using | detailed assessment using | Because all values are
WAC 173-340 below background (6.5 below background (132 | below background (1.51 part test criteria when below background (18.5 | below background (15.7 |RESRAD will be performed.| RESRAD will be performed.| below background (512
Compliance? asr'izsl;?e‘znt mg/kg), the WAC 173-340| mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340 compared to the most mg/kg), the WAC 173-340 | mg/kg), the WAC 173-340{ The data set meets the 3- | The data set meets the 3- mg/kg), the WAC 173-340

part test criteria when
compared to the direct

3-part test is not required.

exposure cleanup level.

exposure cleanup level.

BG = background

GW = groundwater

NA = not applicable

PQL = practical quantitation limit

32 C = method blank contamination (inorganic constitutents)

Q = qualifier
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

UCL = upper confidence limit

WAC = Washington Administrative Code

Rev. 0
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31

not required.

not required.

criteria when compared to the
direct exposure cleanup

level.

criteria when compared to the
direct exposure cleanup

1 118-C-1 Area 3 Statistical Calculations (continued)

2 Verification Data .

3| Sample | Sample Sample Nickel Vanadium Zinc Sampling | Sample Sample Aroclor-1254 bis(2-Ethylhexyl)phthalate Di-n-butylphthalate

4] _Area Number Date mgkg | Q PQL mgkg | Q PQL mg/kg PQL Area Number Date mglkg | Q PQL mgkg | Q PQL mglkg | Q PQL

5 Al J13510 | 8/21/2006 11.0 0.66 53.2 0.25 47.4 0.44 At J13510 | 8/21/2006 0.014 0.013 0.33 u 0.33 0.051 J 0.33

6 A2 J13HN3 | 9/29/2006 10.2 0.40 45.7 0.15 77.1 0.09 A2 J13511 | 8/21/2006 0.046 0.013 0.030 J 0.33 0.33 u 0.33

7 A3 J13512 | 8/21/2006 12.7 .0.66 44.7 0.25 73.8 0.44 A3 J13512 | 8/21/2006 0.062 0.013 0.34 U 0.34 0.025 J 0.34

8 A4 J13513 | 8/21/2006 9.6 0.66 45.7 0.25 42.9 0.44 A4 . J13513 | 8/21/2006 0.021 0.013 0.24 J 0.33° 0.063 J 0.33

9 Statistical Computation Input Data Statistical Computation Input Data
10f Sample | Sample Sample Nickel Vanadium Zinc Sampling | Sample Sample |Aroclor-1254 bis(2-Ethylhexyl)phthalate |Di-n-butylphthalate
11| Area Number Date mg/kg mg/kg mg/kg Area Number Date mg/kg mg/kg : ma/kg
12 A1 J13510 | 8/21/2006 11.0 53.2 474 A1 J13510 | 8/21/2006 0.014 0.17 0.051
13 A2 J13HN3 | 9/29/2006 10.2 45.7 771 A2 J13511 | 8/21/2006 0.046 0.030 0.17
14 A3 J13512 | 8/21/2006 12.7 44.7 73.8 A3 J13512 | 8/21/2006 0.062 0.17 0.025
15 Ad J13513 | 8/21/2006 9.6 45.7 42.9 A4 J13513 | 8/21/2006 0.021 0.24 0.063"
16 Statistical Computations Statistical Computations
17 Nickel Vanadium Zinc Aroclor-1254 bis(2-Ethythexyl)phthalate |Di-n-butylphthalate

' Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data

: 95% UCL based on| set. Use nonparametric set. Use nonparametric set. Use nonparametric 95% UCL based on| set. Use nonparametric set. Use nonparametric set. Use nonparametric
18 z-stat. z-stat. z-stat. ' z-stat. z-stat. z-stat.
19 N 4 4 4 N 4 4 4
20 % < Detection limit 0% 0% - 0% % < Detection limit 0% 50% 25% .
21 Mean 10.9 473 . 60.3 Mean| 0.036 0.15 0.08
.22 Standard deviation 1.3 3.9 17.6 Standard deviation|  0.022 0.09 0.06
23 95% UCL on mean 12.0 50.6 74.8 95% UCL onmean| 0.054 0.22 0.13
24 Maximum detected value 12.7 53.2 771 Maximum detected value|  0.062 0.24 0.06
25 Statistical value 12.0 50.6 74.8 Statistical value|  0.054 0.22 0.13
Most Stringent Cleanup Limit for BG/IGW BG/GW BG/River Most Stringent Cleanup Limit for| RDL/GW &
26 nonradionuclide and RAG type 19.1 Protection 85.1 Protection 67.8 Protection nonradionuclide and RAG type| 0.017 River Protection 0.36 River Protection 160 GW Protection
27|WAC 173-340 3-PART TEST WAC 173-340 3-PART TEST ‘
28 95% UCL > Cleanup Limit? NA NA " YES 95% UCL > Cleanup Limit? YES NO NO
29 > 10% above Cleanup Limit? NA NA YES > 10% above Cleanup Limit? YES NO NO
30 Any sample > 2X Cleanup Limit? NA NA NO Any sample > 2X Cleanup Limit? YES NO NO
Because of the "yes" answers Because of the "yes" answers
to the 3-part test, a detailed to the 3-part test, a detailed
Further Because all values are below| Because all values are below| assessment using RESRAD Further assessment using RESRAD |The data set meets the 3-part|The dat_a get meets the 3-part
WAC 173-340 assessment background (19.1 mg/kg), the|background (85.1 mg/kg), the| will be performed. The data |WAC 173-340 assessment will be performed. The data | test criteria when compared | test criteria when compared
Compliance? ! WAC 173-340 3-part testis | WAC 173-340 3-part test is set meets the 3-part test |Compliance? A set meets the 3-parttest | to the most stringent cleanup | to the most stringent cleanup
required required fimit. limit.

level.

32 BG = background
33 GW = groundwater

34 J = estimate

35 NA = not applicable
36 PQL = practical quantitation limit

37 Q= qualifier

RAG = remedial action goal
RDL = required detection limit

RESRAD = RESidual RADioactivity (dose assessment model)

U = undetected
UCL = upper confidence limit

WAC = Washington Administrative Code

Rev. 0
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: CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron Qz” & Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev.No. . 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley <A1 Date [_zﬁég QZD(»
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No._13 of 31
118-C-1 Area 4 Statistical Calculations
Verification Data
Sample | Sample Sample Cesium-137 Europium-152 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Boron Chromium
Area Number Date pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA mgkg | Q PQL mgkg | Q PQL mgkg | Q PQL mg/kg Q PQL mgkg | Q PQL
A1 J13514 | 8/21/2006 0.065 0.031 0.070 U 0.070 0.231 0.22 0.607 0.22 2.1 1.7 48.6 0.05 0.58 0.05 1.0 J 0.66 6.6 C 0.36
A2 J13515 | 8/21/20086 1.19 0.036 0.159 ) 0.074 0.211 u 0.23 0.362 0.23 2.3 1.7 286 0.05 0.58 0.05 4.9 J 0.66 6.2 C 0.35
A3 J13516 | 8/21/2006 0.044 0.020 0.038 U 0.038 0.537 0.26 0.671 0.26 2.4 1.7 49.9 0.05 0.37 0.05 0.65 uJ 0.65 6.0 C 0.35
Ad J13517 | 8/21/2006 0.082 0.024 0.048 U 0.048 | 0.422 0.29 0.268 U 0.29 2.2 1.7 49.2 0.06 0.43 0.06 0.66 UJ 0.66 5.3 C 0.36
Statistical Computation Input Data
Sample | Sample Sample [Cesium-137 Europium-152 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Boron Chromium
Area Number Date pCilg pCilg pCilg pCilg mg/kg mg/kg mg/kg mg/kg mg/kg
Al J13514 | 8/21/2006 0.065 0.035 0.231 0.607 2.1 48.6 0.58 1.0 6.6
A2 J13515 | 8/21/2006 1.19 0.159 0.211 0.362 2.3 286 '0.58 4.9 6.2 -
A3 J13516 | 8/21/2006 0.044 0.019 0.537 0.671 2.4 49.9 0.37 0.33 6.0
Ad J13517 | 8/21/2006 0.082 0.024 0.422 0.268 2.2 49.2 0.43 0.33 5.3
Statistical Computations :
Cesium-137 Europium-152 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Boron Chromium

95% UCL based on

Radionuclide data set.

Radionuclide data set.

Radionuclide data set.

Radionuclide data set. Use

Small nonradionuclide
data set. Use

Small nonradionuclide
data set. Use

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide
data set. Use

Rev. 0

23

24
25

26

27
28
29
30
31

32

Use nonparametric z-stat. | Use nonparametric z-stat. | Use nonparametric z-stat. nonparametric z-stat. nonparametric nonparametric s-stat -stat nonparametric
z-stat. z-stat. ) ) z-stat.
N 4 4 4 4 4 4 4 4 4
% < Detection limit 0% 75% 25% 25% 0% 0% 0% 50% 0%
Mean| 0.35 0.059 0.350' 0.477 2.3 108 0.49 1.6 6.0
Standard deviation|  0.56 0.067 0.157 0.193 0.1 118 0.11 2.2 0.5
95% UCL on mean| 0.81 0.114 0.479 0.636 2.4 206 0.58 3.4 6.5
Maximum detected value|  1.19 0.159 0.537 0.671 2.4 286 0.58 4.9 6.6
Background NA NA 1.1 1.1 6.5 132 1.51 NA 18.5
Statistical value above background*]  0.81 0.114 0 (<BG) 0 (<BG) 2.4 206 0.58 3.4 6.5
Direct
Exposure/GW BG/IGW &
Most Stringent Cleanup Limit for| & River BG/IGW BG/GW & River River
nonradionuclide and RAG type 20 Protection 132 Protection 1.51 Protection 320 GW Protection 18.5 Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NA YES NA NO NA
> 10% above Cleanup Limit? NA YES NA NO NA
Any sample > 2X Cleanup Limit? NA YES NA NO NA
Because of the "yes"
answers to the 3-part test,
Further Because all values are a detailed assessment Because all values are The data set meets the 3- Because all values are
WAC 173-340 below background (6.5 using RESRAD will be below background (1.51 part test criteria when below background (18.5
Compliance? asr'izs;’r’;znt ma/kg), the WAC 173-340| performed. The data set |mg/kg), the WAC 173-340 3|  compared to the most | mg/kg), the WAC 173-340

3-part test is not required.

meets the 3-part test
criteria when compared to

- part test is not required.

stringent cleanup limit.

3-part test is not required.

33 *Background is not subtracted for nonradionuclides; consideration of background is given by direct comparison against background values.
34 C = method blank contamination (inorganic constitutents)

35
36
37
38
39

BG = background

GW = groundwater

MDA = minimum detectable activity
NA = not applicable

PQL = practical quantitation fimit

Q = qualifier
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code

the direct exposure
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CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron ﬂ B Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley «Ane Date {2 ol
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 14 of 31
118-C-1 Area 4 Statistical Calculations (continued)
Verification Data
Sample | Sample Sample Cobalt Copper Lead Manganese Nickel Vanadium Zinc Aroclor-1254
Area | Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL ma/ky Q PQL
At J13514 | 8/21/2006 8.8 0.38 14.7 0.33 - 5.0 0.85 323 0.08 10.1 0.66 55.4 0.25 42.2 0.44 0.013 U 0.013
A2 J13515 | 8/21/2006 8.5 0.38 15.1 0.33 4.7 0.85 350 0.08 9.3 0.66 46.4 0.25 38.8 0.44 0.0064 J | 0.013
A3 J13516 | 8/21/2006 7.2 0.38 14.2 0.33 3.1 0.85 269. 0.08 9.7 0.65 38.7 0.25 337 0.44 0.013 9] 0.013
A4 J13517 | 8/21/2006 8.1 0.39 14.8 0.33 4.5 0.85 306 0.08 8.7 0.66 42.4 0.25 37.7 0.44 0.016 0.013
Statistical Computation Input Data
Sample | Sample Sample Cobalt Copper Lead Manganese Nickel Vanadium Zinc Aroclor-1254
Area Number Date mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
A1 J13514 | 8/21/2006 8.8 14.7 5.0 323 10.1 - 554 42.2 0.0065
A2 J13515 | 8/21/2006 8.5 15.1 47 350 9.3 46.4 38.8 0.0084
A3 J13516 | 8/21/2006 7.2 14.2 3.1 269 9.7 38.7 33.7 0.0065
Ad J13517 | 8/21/2008 8.1 14.8 4.5 306 8.7 42.4 37.7 0.016
Statistical Computations
Cobalt Copper Lead Manganese Nickel Vanadium Zinc Aroclor-1254

95% UCL based on

Small nonradicnuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

Small nonradionuclide data
set. Use nonparametric

z-stat. z-stat. z-stat. z-stat. z-stat. z-stat. zZ-stat. z-stat.
N 4 4 4 4 4 4 4 4
% < Detection limit 0% 0% 0% 0% 0% 0% 0% 50%
Mean 8.2 14.7 4.3 312 9.5 45.7 38.1 0.009
Standard deviation 0.7 0.4 0.8 34 0.6 7.2 3.5 0.005 .
95% UCL on mean 8.7 15.0 5.0 340 9.9 51.6 41.0 0.013
Maximum detected value 8.8 15.1 5.0 350 10.1 55.4 42.2 0.016
Statistical value| 8.7 15.0 5.0 340 9.9 51.6 41.0 0.013
Most Stringent Cleanup Limit for BG/River BG/GW & River BG/GW & River BG/GW BG/GW BG/River RDL/IGW & |
nonradionuclide and RAG type| 32 GW Protection 22.0 Protection 10.2 Protection 512 Protection 19.1 Protection 85.1 Protection 67.8 Protection. 0.017 River Protection
WAC 173-340 3-PART TEST ' .
95% UCL > Cleanup Limit? NA NA NA NA NA NA NA NO
> 10% above Cleanup Limit? NA NA NA NA NA NA NA NO
- Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NO
Because all values are below|Because all values are below|Because all values are below| Because all values are below |Because all values are below|Because all values are below|Because all values are below| The data set meets the 3-
WAC 173-340 background (15.7 mg/kg), the|background (22.0 mg/kg), the{background (10.2 mg/kg), the| background (512 mg/kg), the |background (19.1 mg/kg), the|background (85.1 mg/kg), the|background (67.8 mg/kg), the|  part test criteria when

Compliance? YES

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

WAC 173-340 3-part test is

not required.

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

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

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

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

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

compared to the most
stringent cleanup limit.

BG = background

GW = groundwater

J = estimate

NA = not applicable

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal
U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code
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CVP-2006-00011
Rev. 0

CALCULATION SHEET

Washington Closure Hanford

Originator J. M. Capron ZZ/C- Date 12/13/06
Project 100-B/C Field Remediation Job No. 14655
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations

Cale. No. 0100C-CA-V0033  Rev. No.

0
Checked T. M. Blakley Jme>

Date j%,’%“ob
Sheet No. 15df31

1 118-C-1 Area 4 Statistical Calculations (continued)
2 Verification Data

3| Sample | Sample Sample Acetone Methylene Chloride
4]  Area Number Date’ mglkg | Q PQL mag/kg | Q PQL
5 A1 J135R8 | 8/28/2006 0.013 J 0.010 0.013 B 0.005
6 A2 J135R9 | 8/28/2006 0.010 U 0.010 0.012 B 0.005
7 A3 J135T0 | 8/28/2006 0.009 J 0.011 0.014 B 0.006
8 Ad J135T1 | 8/28/2006 0.009 J 0.011 0.011 B 0.006
9 Statistical Computation Input Data
10| Sample | Sample Sample | Acetone Methylene Chioride
11 Area Number Date mg/kg ma/kg
12 A1 J135R8 | 8/28/2006 0.013 0.013
13 A2 J135R9 | 8/28/2006 | 0.0050 0.012
14 A3 J135T0 | 8/28/2006 0.009 0.014
15 Al J135T1 | 8/28/2006 0.009 0.011
16 Statistical Computations
17 Acetone Methylene Chloride
Small nonradionuclide Small nonradionuclide
95% UCL based on data set. Us.e data set. Usg
nonparametric nonparametric
18 z-stat. z-stat.
19 N 4 4
20 % < Detection limit]  25% 0%
21 Mean] 0.009 0.013
22 Standard deviation]  0.003 0.001
23 95% UCL on mean| 0.012 0.014
24 Maximum detected value| 0.013 0.014
25 Statistical value]  0.012 0.014
Most Stringent Cleanup Limit for,
26 nonradionuclide and RAG typej 720 GW Protection 0.5 GW Protection
27|WAC 173-340 3-PART TEST
28 95% UCL > Cleanup Limit?| NO NO
29 > 10% above Cleanup Limit? NO NO
30 Any sample > 2X Cleanup Limit? NO NO
The data set meets the 3- | The data set meets the 3-
WAC 173-340 YES part test criteria when part test criteria when
Compliance? compared to the most compared to the most
31 ) stringent cleanup limit. stringent cleanup limit.

32 B = method blank contamination (organic constitutents)

33
34
35
36
37
38
39

GW = groundwater

J = estimated

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal

UCL = upper confidence limit

WAC = Washington Administrative Code
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CVP-2006-00011
Rev. 0

CALCULATION SHEET

Washington Closure Hanford
Originator J. M. Capron Q%&

Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley vab Date 1%1/[ %Q'gg
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 6 of 31
1 118-C-1 Overburden/BCL Material Statistical Calculations
2 Verification Data )
3] Sample Sample Sample Cesium-137 Strontium-90 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Chromium
4] Area Number Date pCilg Q MDA pCi/g Q MDA pCi/g Q MDA pCilg Q MDA mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mgkg | Q PQL
5 A1 J13518 8/22/2006 0.220 0.035 0.080 U 0.26 0.430 0.13 0.480 0.13 2.2 1.8 48.7 " 0.06 0.65 0.06 6.1 0.38
6 A2 J13519 8/22/2006 0.059 0.033 0.052 U 0.29 0.428 0.13 0.478 0.13 2.2 1.8 50.0 0.06 0.69 0.06 6.4 0.38
7 A3 J13520 8/22/2006 0.437 0.018 2.10 0.25 0.575 0.13 0.508 0.13 1.8 U 1.8 46.0 0.06 0.60 0.06 5.3 0.38
8 A4 J135N5 8/22/2006 0.172 0.046 0.089 U 0.27 0.383 0.12"- 0.399 0.12 2.3 1.8 58.4 0.06 0.52 0.06 6.8 0.38
9 Statistical Computation Input Data
10{ Sample Sample Sample |[Cesium-137 Strontium-90 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Chromium
11 Area Number Date pCilg pCilg pCi/g pCilg mg/kg mg/kg mg/kg mg/kg
12 A1 J13518 8/22/2006 0.220 0.080 0.430 0.480 2.2 48.7 0.65 6.1
13 A2 J13519 8/22/2006 0.059 0.052 0.428 0.478 2.2 50.0 0.69 6.4
14]. A3 J13520 8/22/2006 0.437 2.10 0.575 0.508 0.90 46.0 0.60 5.3
15 Ad J135N5 8/22/2006 0.172 0.089 0.383 0.399 2.3 58.4 0.52 6.8
16 Statistical Computations
17 Cesium-137 Strontium-90 Uranium-233/234 Uranium-238 Arsenic Barium Beryllium Chromium
. . . . . . . . Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data
95% UCL based on Radionuclide da.t aset. Use | Radionudlide da‘ta set. Use | Radionuclide daf aset. Use | Radionuclide da} a set. Use set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric
nonparametric z-stat. nonparametric z-stat. nonparametric z-stat. nonparametric z-stat.
18 : z-stat. z-stat. z-stat. z-stat.
19 N 4 4 4 . 4 4 . 4 4 4
20 % < Detection limit| 0% 75% 0% 0% 25% 0% 0% 0%
21 Mean{ 0.222 0.58 0.454 0.466 1.9 50.8 0.62 6.2
22 Standard deviation| 0.158 1.01 0.084 0.047 0.7 5.3 0.07 0.6
23 95% UCL on mean}  0.352 1.41 0.523 0.505 2.4 55.2 0.68 6.7
24 Maximum detected value] 0.437 2.1 0.575 0.508 2.3 58.4 0.69 6.8
25 Background 1.1 0.18 1.1 1.1 6.5 132 1.51 18.5
26 Statistical value above background*} 0 (< BG) 1.23 0 (< BG) - 0(<BG) 24 55.2 0.68 6.7
Direct
Most Stringent Cleanup Limit for, Exposure/GW & BG/GW BG/GW & River BG/GW & River
nonradionuclide and RAG type 20 River Protection 132 Protection 1.51 Protection 18.5 Protection
28|WAC 173-340 3-PART TEST
29 95% UCL > Cleanup Limit? NA NA NA NA
30 > 10% above Cleanup Limit? NA NA NA NA
31 Any sample > 2X Cleanup Limit? NA NA NA NA
Because all values are below|Because all values are below|Because all values are below|Because all values are below
. background (6.5 mg/kg), the | background (132 mg/kg), the |background (1.51 mg/kg), the|background (18.5 mg/kg), the
WAC 173-340 Compliance? YES WAg 173-3150 3-p§rt te)st is | WAC 173-340 3-part testis | WAC 173-340 3-part testis | WAC 173-340 3-part test is
32 . not required. not required. not required. not required.

33 *Background
34 BCL = below-cleanup-levels

35 BG = background

36-GW = groundwater

37 MDA = minimum detectable activity
38 NA = not applicable

39 PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal
U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code

is not subtracted for nonradionuclides; consideration of background is given by direct comparison against background values.
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CVP-2006-00011

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron %C/ Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation ‘ Job No. 14655 Checked T. M, Blakley 2. w2 Date [2, ol
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 17 of 31
1 118-C~1 Overburden/BCL Material Statistical Calculations (continued)
Verification Data
Sample Sample Sample Cobait Copper Lead Manganese Nickel. Vanadium Zinc Aroclor-1254
Area Number Date ma/kg Q PQL mglkg Q PQL mg/kg Q PQL mg/kg Q _PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL ma/kg Q PQL
A1l J13518 8/22/2006 7.7 0.40 15.8 0.35 5.2 0.90 311 0.09 9.0 0.69 43.5 0.26 37.3 0.46 0.013 U 0.013
A2 J13519 8/22/2006 7.8 0.41 15.0 0.35 4.5 0.91 329 0.09 9.3 0.70 457 0.26 375 0.47 0.0049 J 0.013
A3 J13520 8/22/2006 6.9 0.41 12.8 0.35 3.8 0.91 272 0.09 9.6 0.70 36.2 0.26 315 0.47 0.0053 J 0.013
Ad J135N5 8/22/2006 7.1 0.41 11.9 0.35 4.3 0.90 308 0.09 9.0 0.70 39.6 0.26 34.6 0.47 0.013 U 0.013
Statistical Computation Input Data
Sample Sample Sample Cobalt Copper Lead Manganese Nickel Vanadium Zinc Aroclor-1254
Area Number Date mg/kg mg/kg mg/kg mgy/kg ma/kg mg/kg mg/kg ma/kg
A1 J13518 8/22/2008 7.7 15.8 5.2 311 9.0 43.5 37.3 0.0065
A2 J13519 8/22/2006 7.8 15.0 4.5 329 9.3 45.7 375 0.0049
A3 J13520 8/22/2006 6.9 12.8 3.8 272 9.6 36.2 31.5 0.0053
Ad J135N5 8/22/2006 7.1 11.9 4.3 308 9.0 39.6 34.6 0.0065
Statistical Computations :
Cobalt Copper Lead Manganese ~ _INickel Vanadium Zinc Aroclor-1254
Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data [ Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data | Small nonradionuclide data
95% UCL based on| set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric set. Use nonparametric
z-stat. z-stat. z-stat. z-stat. z-stat. z-stat. z-stat. z-stat.
N 4 4 4 4 4 4 4 4
% < Detection limit| 0% 0% 0% 0% 0% 0% 0% 50%
Mean 7.4 13.9 4.5 305 9.2 41.3 35.2 0.0058
Standard deviation 0.4 1.8 0.6 24 0.3 4.2 2.8 0.0008
95% UCL on mean 7.7 15.4 4.9 325 9.5 447 37.5 0.0065
Maximum detected value 7.8 15.8 5.2 329 9.6 45.7 37.5 0.0053
Statistical value 7.7 154 4.9 325 9.5 44.7 37.5 0.0065
Most Stringent Cleanup Limit for| BG/River BG/GW & River BG/GW & River BG/GW BG/GW BG/River RDL/GW &
nonradionuclide and RAG type 32 GW Protection 22.0 Protection 10.2 Protection 512 Protection 19.1 Protection 85.1 Protection 67.8 Protection 0.017 River Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NA NA NA NA NA NA NA NO
> 10% above Cleanup Limit? NA NA NA NA NA NA NA NO
Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NO

31
32
33
34
35
36
37

WAC 173-340 Compliance? YES

Because all values are below
background (15.7 mg/kg), the
WAC 173-340 3-part test is
not required.

Because all values are below
background (22.0 mg/kg), the
WAC 173-340 3-part test is

not required.

Because all values are below
background (10.2 mg/kg), the
WAC 173-340 3-part test is

not required.

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

Because all values are below
background (19.1 mg/kg), the
WAC 173-340 3-part test is

Because all values are below
background (85.1 mg/kg), the
WAC 173-340 3-part test is

not required.

Because all values are below
background (67.8 mg/kg), the
WAC 173-340 3-part test is

not required.

not required.

The data set meets the 3-
part test criteria when
compared to the most
stringent cleanup limit.

BCL = below-cleanup-levels

BG = background

GW = groundwater

J = estimate

NA = not applicable

PQL = practical quantitation limit

Q = qualifier

RAG = remedial action goal
RDL = required detection limit
U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code
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CVP-2006-00011

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron ,d%éf ] Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blakley s ) Date pr/ﬁﬂo(,
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 19 of 31
1 118-C-1 Staging Pile Area Statistical Calculations
2 Verification Data
3 Sample Sample Sample Cesium-137 Cobalt-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
4 Area Number Date pCi/g Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA
5 A1 J13522 9/11/06 0.424 0.050 0.040 U 0.040 0.11 u 0.11 0.211 U 0.22 0.415 0.21 0.067 U 0.26 0.663 0.21
6 A2 J13523 9/11/06 0.141 0.035 0.031 U 0.031 0.075 U 0.075 0.158 U 0.21 0.364 0.25 0.040 U 0.31 0.398 0.25
7 A3 J135P1 9/12/06 3.00 0.041 0.036 U 0.036 0.483 0.11 0.855 0.21 0.406 0.26- 0 U 0.31 0.541 0.26
8 A4 J135P0 9/12/06 0.826 - 0.039 0.029 u 0.029 0.214 0.085 0.315 0.25 0.387 0.25 0.039 U 0.30 0.646 0.25
9 B5 J13524 9/11/06 0.494 0.028 0.026 u 0.026 0.112 0.064 0.235 0.21 0.448 0.21 0 U 0.26 0.811 0.21
10 B6 J13525 9/11/06 0.830 0.049 0.044 U 0.044 0.13 U 0.13 0.070 U 0.23 0.415 0.23 0 U 0.27 0.237 0.23
11 B7 J135N8 9/11/06 0.160 0.024 0.022 U 0.022 0.046 u 0.046 0.057 u 0.21 0.276 0.26 0.042 U 0.32 0.518 0.26
12| B8 J135N9 9/11/06 0.383 0.048 0.034 u 0.034 0.093 U 0.093 0.115 U 0.25 0.320 0.22 0.035 U 0.27 0.640 0.22
13 C9 J135P2 9/12/06 0.290 0.020 - 0.023 u 0.023 0.049 U 0.049 0.203 U 0.21 0.626 0.039 0.045 0.038 0.498 0.039
14 Cc10 - J135P3 9/12/06 0.979 0.035 0.055 0.033 0.363 0.079 0.327 0.21 0.523 . 0.033 0.047 0.040 0.554 0.033
15 C1 J135P4 9/12/06 1.16 0.046 0.050 u 0.050 0.156 0.12 0.333 0.21 0.467 0.042 0.011 u 0.041 0.370 0.034
16 C2 J135P5 9/12/06 0.644 0.055 0.055 u 0.055 0.16 U 0.16 0.191 U 0.22 0.467 0.032 0.035 U 0.039 0.396 0.032
17 D3 J135P6 9/12/06 0.071 0.033 0.034 U 0.034 0.077 Ui . 0.077 0.117 U 0.23 0.552 0.047 0.036 Ul 0.045 0.489 0.047
18 D5 J135P8 9/12/06 1.18 . 0.053 0.063 0.051 0.14 U 0.14 0.475 0.22 0.484 0.066 0.042 0.040 0.510 0.033
19 D6 J135P9 9/12/06 0.198 0.017 0.014 U 0.015 0.035 U 0.035 0.031 U 0.25 0.577 0.19 0 U 0.23 0.426 0.19
20 Statistical Computation Input Data
21 Sample Sample . Sample [Cesium-137 Cobalt-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
22 Area Number Date pCilg pCilg pCilg pCilg pCilg pCilg pCilg
23 Al J13522 9/11/2006 0.424 0.020 0.055 0.211 0.415 0.067 0.663
24 A2 J13523 9/11/2006 0.141 0.016 0.038 0.158 F 0.364 0.040 0.398
25| . A3 J135P1 9/12/2006 3.00 0.018 0.483 0.855 . 0.406 0 0.541
26 A4 J135P0 9/12/2006 0.826 ) 0.015 0.214 0.315 0.387 ) 0.039 0.646
27 B5 J13524 9/11/2006 0.494 0.013 0.112 0.235 0.448 0 0.811
28 B6 J13525 9/11/2006 0.830 0.022 0.065 0.070 0.415 0 0.237
29 B7 J135N8 9/11/2006 0.160 0.011 0.023 0.057 0.276 0.042 0.518
30 B8 J135N9 9/11/2006 | = 0.383 0.017 0.047 ’ 0.115 0.320 0.035 0.640
31 Cc9 J135P2 9/12/2006 0.290 0.012 0.025 0.203 0.626 0.045 0.498
32 C10 J135P3 9/12/2006 0.979 0.055 0.363 0.327 0.523 0.047 0.554
33 C1 - J135P4 9/12/2006 1.16 0.025 0.156 0.333 0.467 0.011 0.370
34 C2 J135P5 9/12/2006 0.644 0.028 0.080 : 0.191 0.467 0.035 ) 0.396
35 D3 J135P6 9/12/2006 0.071 0.017 0.039 0.117 0.552 0.036 0.489
36 D5 J135P8 9/12/2006 1.18 0.063 ) 0.070 0.475 0.484 0.042 ) 0.510
37 D6 J135P9 9/12/2006 0.198 0.014 0.018 0.031 0.577 0 0.426
38 Statistical Computations
39 Cesium-137 Cobalit-60 Europium-152 Strontium-90 Uranium-233/234 Uranium-235 Uranium-238
95% UCL value based on Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide da'ta set. Use
nonparametric z-stat. nonparametric z-stat. nonparametric z-stat. nonparametric z-stat. nonparametric z-stat. nonparametric z-stat. nonparametric z-stat.
40 : : )
41 N 15 15 15 15 15 15 15
42 % < Detection limit 0% 87% 67% 60% 0% ] 80% . 0%
43 Mean 0.72 0.023 0.119 0.246 0.448 0.029 0.513
44 Standard deviation 0.73 0.015 0.136 0.208 . 0.095 0.021 0.141
45 95% UCL on mean 1.03 0.029 0.177 0.334 0.489 0.038 0.573
46 Maximum detected value 3.00 0.063 : 0.483 0.855 0.626 0.047 0.811
47 Background NA NA NA NA 1.1 ] 0.11 1.1
48 Statistical value above background 1.03 0.029 ) 0.177 0.334 0 (< BG) : 0 (<BG) 0 (<BG)
49 BG = background Q = qualifier
50 MDA = minimum detectable activity U = undetected
51 NA = not applicable UCL = upper confidence limit
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CVP-2006-00011

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron W Date 12/13/06 Checked T. M. Blakley h@ Date | 'LZ@ZQ(, Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Fiel§ Remediation Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Job No. 14655 Sheet No. 20 0f 31
1 118-C-1 Staging Pile Area Statistical Calculations (continued)
2 Verification Data .
3 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium
4 Area Number -Date mg/kg Q PQL mgl/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mglkg Q PQL mg/kg Q PQL mglkg Q PQL
5 Al J13522 9/11/06 3.0 1.1 52.9 0.06 0.43 0.03 1.2 1.1 7.5 0.20 7.6 0.14 15.3 0.23 0.20 U 0.20
6 A2 J13523 9/11/06 2.5 1.1 53.4 0.06 0.31 0.03 1.1 u 1.1 8.1 0.20 6.2 0.14 15.6 0.23 0.20 U 0.20
7 A3 J135P1 9/12/06 2.3 1.1 53.3 0.06 0.37 0.03 1.7 1.1 8.0 0.20 7.0 0.14 15.8 0.23 0.20 0.20
8 A4 J135P0 9/12/06 3.3 1.1 53.5 0.06 0.31 0.03 2.0 1.1 7.0 0.20 6.7 0.14 15.7 0.23 0.30 0.20
9 B5 J13524 9/11/06 24 1.1 55.6 0.06 0.31 0.03 1.4 U 1.1 8.8 0.20 6.4 0.14 16.4 0.23 1.9 0.20
10 B6 J13525 9/11/06 23 1.1 54.9 0.06 0.34 0.03 1.1 U 1.1 9.3 0.20 7.2 0.14 15.9 0.23 0.20 U 0.20
11 B7 J135N8 9/11/06 2.4 1.1 54.7 0.06 0.35 0.03 1.1 U 1.1 8.0 . 0.20 7.0 0.14 14.9 0.23 0.20 ] 0.20
12 B8 J135N9 9/11/06 2.9 1.1 60.1 0.06 0.30 0.03 1.1 U 1.1 7.6 0.20 6.7 0.14 13.9 0.23 0.20 U 0.20
13 Cc9 J135P2 9/12/06 1.8 1.1 485 0.06 0.57 0.03 10.7 1.1 6.8 0.20 5.6 0.14 144 0.23 0.20 U 0.20
14 Cc10 J135P3 9/12/06 2.0 1.1 60.0 0.06 0.36 0.03 1.1 U 1.1 6.5 0.20 6.5 0.14 13.3 0.23 0.29 0.20
15 C1 J135P4 9/12/06 2.8 1.1 58.2 0.06 0.41 0.03 24 1.1 7.7 0.20 6.4 0.14 14.4 0.23 0.20 0.20
16 Cc2 J135P5 9/12/06 2.6 1.1 62.9 0.06 0.41 0.03 2.6 1.1 7.6 0.20 6.8 0.14 15.2 0.23 0.20 U 0.20
17 D3 J135P6 9/12/06 3.0 1.1 63.8 0.06 0.44 0.03 1.5 1.1 7.7 0.20 6.6 0.14 12.7 0.23 0.26 0.20
18 D4 J135P7 9/12/06 2.0 1.1 56.0 0.06 0.42 0.03 1.1 1.1 7.2 0.20 6.6 0.14 12.6 0.23 0.34 0.20
19 D5 J135P8 9/12/06 2.5 1.1 59.4 0.06 0.47 0.03 1.1 u 1.1 9.1 0.20 7.5 0.14 14.3 0.23 0.20 u 0.20
20 D6 J135P9 9/12/06 2.9 1.1 64.8 0.06 0.49 0.03 14 1.1 8.2 0.20 7.8 0.14 14.1 0.23 0.30 0.20
21 Statistical Computation Input Data
22 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium
23 Area Number Date mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mgl/kg mglkg
24 A1l J13522 9/11/2006 3.0 52.9 0.43 1.2 7.5 7.6 © 153 - 0.10
25 A2 J135623 9/11/2006 2.5 53.4 0.31 0.55 8.1 6.2 15.6 0.10
26 A3 J135P1 9/12/2006 2.3 53.3 0.37 1.7 8.0 7.0 15.8 0.20
27 Ad J135P0 9/12/2006 3.3 53.5 0.31 2.0 7.0 6.7 15.7 0.30
28 B5 J13524 9/11/2006 2.4 55.6 0.31 0.55 8.8 6.4 164 1.9
29 B6 J13625 9/11/2006 2.3 54.9 0.34 0.55 9.3 7.2 15.9 0.10
30 B7 J135N8 9/11/2006 24 54.7 0.35 0.55 8.0 7.0 14.9 0.10
31 B8 J135Ng 9/11/2006 2.9 60.1 0.30 0.55 7.6 6.7 13.9 0.10
32 Cc9 J135P2 9/12/2006 1.8 495 0.57 10.7 6.8 5.6 144 0.10
33 c10 J135P3 9/12/2006 2.0 60.0 0.36 0.55 6.5 6.5 13.3 0.29
34 C1 J135P4 9/12/2006 2.8 58.2 0.41 24 7.7 6.4 14.4 0.20
35 C2 J135P5 9/12/2006 2.6 62.9 0.41 2.6 7.6 6.8 15.2 0.10
36 D3 J135P6 9/12/2006 3.0 63.8 0.44 1.5 7.7 6.6 12.7 0.26
37 D4 J135P7 9/12/2006 2.0 56.0 0.42 1.1 7.2 6.6 12.6 0.34
38 D5 J135P8 9/12/2006 2.5 59.4 0.47 0.55 9.1 75 14.3 0.10
39 D6 J135P9 9/12/2006 2.9 64.8 0.49 1.4 8.2 7.8 14.1 0.30
40 Statistical Computations
41 Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium
Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10),
Large data set (n 2 10), use lognormal and normal Large data set (n 2 10), use lognormal and normal Large data set (n = 10), use Large data set (n 2 10), use lognormal and normal Jognormal and normal
95% UCL value based on MTCA.St?t lognormal distribution rejected, use MTCA.St?t lqgnormal disgibutioh rejected, use MTCA.Sta.t qunormal MTCA.Sté.‘t |qgnorma| distribution rejected, use distribution rejected, use
distribution. NN distribution. N distribution. distribution. o o
42 z-statistic. z-statistic. z-statistic. z-statistic.
43 N 16 16 16 16 16 16 16 16
44 % < Detection limit] 0% 0% 0% 44% 0% 0% 0% 50%
45 Mean 25 85 0.39 1.8 7.8 6.8 23 0.3
46 Standard deviation| 0.4 109 0.08 25 0.8 0.6 32 04
47 95% UCL on mean| 2.8 130 0.43 2.8 8.2 7.0 36 0.5
48 Maximum detected value 3.3 495 0.57 10.7 9.3 7.8 144 1.9
49 Statistical value| 2.8 130 0.43 2.8 8.2 7.0 36 0.5
Direct
Most Stringent Cleanup Limit for] Exposure/GW & BG/GW & River BG/GW & River BG/River
50 nonradionuclide and RAG type 20 River Protection 132 BG/GW Protection 1.51 Protection 320 GW Protection 18.5 Protection 32 GW Protection 22.0 - Protection 2 River Protection
51|WAC 173-340 3-PART TEST .
52 95% UCL > Cleanup Limit? NA NO NA NO NA NA YES NO
53| > 10% above Cleanup Limit? NA NO NA NO NA NA NO NO
54 Any sample > 2X Cleanup Limit?| NA YES NA NO NA NA YES NO
Because of the "yes" answers to Because of the "yes" answers to
the 3-part test, a detailed : the 3-part test, a detailed
Further lzece;u?e al;vzllge;a/rf be::W assessment using RESRAD will 5 ecka use ag Vfigfs ar/i beig]w The data set meets the 3-part S eckause ac!: v1a éuse s ar/i b)eltc:}w E ec:l use a(ljl vf;u; S ar/ela( belg]w assessment using RESRAD will| The data set meets the 3-part
WAC 173-340 Compliance? Assessment W:é 1g7cgug 40( 3' 9 g),. N be performed. The data set ackground (1.51 mg g),' e test criteria when compared to oackground (18.5 mgfkg N e ackground (15.7 mg g)., © be performed. The data set | test criteria when compared to
X S -part test is not o WAC 173-340 3-part test is not . ... | WAC 173-340 3-part test is not | WAC 173-340 3-part test is not . N .
Required required meets the 3-part test criteria required. the most stringent cleanup limit. required. required. meets the 3-part test cnt‘erla the most stringent cleanup limit.
' : when compared to the direct when compared to the direct
55 exposure cleanup level. exposure cleanup level.
66 BG = background NA = not applicable Q = qualifier .

57

GW = groundwater

PQL = practical quantitation limit

RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code
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Rev. 0
CALCULATION SHEET
" Washington Closure Hanford
Originator J. M. Capron Q Date 12/13/06 Checked T. M. Blakley Q‘N’J Date !?/! t ‘ilob Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Job No. 14655 Sheet No. 21 0f 31
1 118-C-1 Staging Pile Area Statistical Calculations (continued)
2 Verification Data
3 Sample Sample Sample Lead Manganese Nickel Vanadium Zinc Aroclor-1254 Benzo(a)anthracene Benzo(b)fluoranthene
4 Area Number Date mg/kg Q PQL ma/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
5 Al J13522 9/11/06 5.7 0.35 339 0.06 10.5 0.38 52.9 0.14 42.7 0.09 0.013 U 0.013 0.046 J 0.33 0.043 J 0.33
6 A2 J13523 9/11/06 44 0.35 298 0.06 10.1 0.38 36.1 0.14 35.1 0.09 0.013 U 0.013 0.033 J 0.33 0.032 J 0.33
7 A3 J135P1 9/12/06 5.7 0.34 320 0.06 10.6 0.37 455 0.14 42.3 0.09 0.013 u 0.013 0.037 J 0.33 0.025 J 0.33
8 A4 J135P0 9/12/06 7.5 0.34 305 0.06 9.5 0.37 38.3 0.14 51.2 0.09 0.013 u 0.013 0.66 JD 0.67 0.39 JD 0.67
9 B5 J13524 9/11/06 25.8 0.35 292 0.06 11.0 0.37 38.9 0.14 66.6 0.09 0.013 u 0.013 0.025 J 0.33 0.027 J 0.33
10 B6 J13525 9/11/06 6.4 0.35 292 0.06 13.7 0.38 48.9 0.14 39.9 0.09 0.013 J 0.013 0.027 J 0.33 0.027 J 0.33
11 B7 J135N8 9/11/06 55 0.35 308 0.06 9.7 0.37 44.7 0.14 37.7 0.09 0.0095 J 0.013 0.33 U 0.33 0.33 U 0.33
12 B8 J135N9 9/11/06 7.2 0.34 303 0.06 8.7 0.37 42.9 0.14 37.7 0.09 0.019 0.013 0.061 dJ 0.33 0.045 J . 0.33
13 Cg J135P2 9/12/06 20.8 0.34 334 0.06 8.3 0.37 39.6. 0.14 49.3 0.09 0.017 0.013 0.33 UJ 0.33 0.33 uJ 0.33
14 c10 J135P3 9/12/06 5.7 0.35 300 0.06 8.7 0.38 404 0.14 37.2 0.09 0.0065 J 0.013 0.33 uJ 0.33 0.33 uJ 0.33
15 C1 J135P4 9/12/06 7.0 0.34 302 0.06 9.3 0.37 43.1 0.14 40.5 0.09 0.014 0.013 0.33 uJ 0.33 0.33 uJ 0.33
16 c2 J135P5 9/12/06 84 0.35 297 0.06 9.4 0.38 455 0.14 41.6 0.09 0.025 0.013 0.027 J 0.33 0.026 J 0.33
17 D3 J135P6 9/12/06 6.2 0.34 314 0.06 10.6 0.37 45.3 0.14 39.5 0.09 0.020 . 0.013 0.33 UJ 0.33 0.33 UdJ 0.33
18 D4 J135P7 9/12/06 5.5 0.35 306 0.06 9.4 0.38 41.0 0.14 37.2 0.09 0.0079 J 0.013 1.1 J 0.33 0.60 J 0.33
19 D5 J135P8 9/12/06 4.7 0.34 350 0.06 10.8 0.37 49.5 0.14 421 0.09 0.0037 J 0.013 0.33 UJ 0.33 0.33 uJ 0.33
20 D6 J135P9 9/12/06 5.7 0.34 367 0.06 10.7 0.37 54.3 0.14 46.4 0.09 0.0047 J 0.013 0.018 J 0.33 0.33 Ud 0.33
21 Statistical Computation Input Data
22|  Sample Sample Sample Lead Manganese Nickel Vanadium Zinc Aroclor-1254 Benzo(a)anthracene Benzo(b)fluoranthene
23 Area Number Date mg/kg mg/kg mglkg _mglkg mg/kg mg/kg mglkg mgrkg
24 C Al J13522 9/11/2006 5.7 339 10.5 52.9 42.7 0.0065 0.046 0.043
25 A2 J13523 9/11/2006 4.4 298 10.1 36.1 35.1 0.0065 0.033 0.032
26 A3 J135P1 9/12/2006 5.7 320 10.6 45.5 42.3 0.0065 0.037 0.025
27 A4 J135P0 9/12/2006 7.5 305 9.5 38.3 51.2 0.0065 0.66 0.39
28 B5 J13524 9/11/2006 25.8 292 11.0 38.9 66.6 0.0065 0.025 0.027
29 B6 J13525 9/11/2006 6.4 292 13.7 48.9 39.9 0.013 0.027 0.027
30 B7 J135N8 9/11/2006 5.5 308 9.7 44.7 37.7 0.0095 0.17 0.17
31 B8 J135Ng 9/11/2006 7.2 303 8.7 42.9 37.7 0.019 0.061 0.045
32 Cc9 J135P2 9/12/2006 20.8 334 8.3 39.6 49.3 0.017 0.17 0.17
33 C10 J135P3 9/12/2006 5.7 300 8.7 404 37.2 0.0065 0.17 0.17
34 C1 J135P4 9/12/2006 7.0 302 9.3 43.1 40.5 0.014 0.17 0.17
35 Cc2 J135P5 9/12/2006 8.4 297 9.4 45.5 41.6 0.025 0.027 0.026
36 D3 J135P6 9/12/2006 6.2 314 10.6 45.3 39.5 0.02 0.17 0.17
37 D4 J135P7 9/12/2006 5.5 308 9.4 41.0 37.2 0.0079 1.1 0.60
38 D5 J135P8 9/12/2006 4.7 350 10.8 495 42.1 0.0037 0.17 0.17
39 D6 J135P9 9/12/2006 5.7 367 10.7 54.3 46.4 0.0047 0.018 0.17
40 Statistical Computations
41 Lead Manganese Nickel Vanadium Zinc Aroclor-1254 Benzo(a)anthracene Benzo(b)fluoranthene
Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), use Large data set (n = 10), use Large data set (n 2 10), Large data set (n = 10), use Large data set (n = 10), use Large data set (n 2 10),
95% UCL value based on| _\°9normal and normal fognormal and normal MTCAStat lognormal MTCAStat lognormal lognormal and normal MTCAStat lognormal MTCAStat lognormal lognarmal and normal
distribution rejected, use distribution rejected, use distribution distribution distribution rejected, use distribution distribution distribution rejected, use
42 z-statistic. z-statistic. . i : z-statistic. ) ) z-statistic.
43 N 16 16 16 16 16 16 16 16
44 % < Detection limit] 0% 0% 0% 0% 0% 31% 38% 44%
45 Mean 8.3 314 10.1 44.2 42.9 0.011 0.2 0.15
46 Standard deviation 6.0 22 1.3 5.2 7.7 0.006 0.3 0.15
47 95% UCL on mean| 10.7 323 10.6 46.6 46.1 0.015 0.5 0.21
48 Maximum detected value| 25.8 367 13.7 54.3 66.6 0.025 1.1 0.60
49 Statistical value| 10.7 323 10.6 46.6 ) 46.1 0.015 0.5 0.21
Most Stringent Cleanup Limit for] BG/GW & River BG/GW & River BG/IGW BG/IGW BG/River RDL/GW & River RDL/GW & River RDL/GW & River
50 nonradionuclide and RAG type| 10.2 Protection 512 Protection 19.1 Protection 85.1 Protection 67.8 Protection 0.017 Protection 0.33 Protection 0.33 Protection
51|WAC 173-340 3-PART TEST
52 95% UCL > Cleanup Limit?| YES NA NA NA NA NO YES NO
53 > 10% above Cleanup Limit? YES NA NA NA NA YES YES YES
54 Any sample > 2X Cleanup Limit?| YES NA NA NA NA NO YES NO
Because of the "yes" answers to Because of the "yes" answer to
E the 3-part tgst, a detailed .| Because all values are below | Because all values are below | Because all values are below | Because all values are below the 3-part tgst. a detailed . | Because of the "yes" answers to| Because of the "yes" answer to
urther  |assessment using RESRAD will assessment using RESRAD will ~ . -~ { additional
WAG 173-340 Compliance?  Assessment| be performed. The data set background (512 mg/kg)t the | background (19.1 mg/kg)., the | background (85.1 mg/kg)‘, the | background (67.8 mg/kg)', the be performed. The data set the 3-part test, additional _ the 3-part test, a a .
N . WAC 173-340 3-part test is not | WAC 173-340 3-part test is not | WAC 173-340 3-part test is not | WAC 173-340 3-part test is not s assessment of all PAH data will | assessment of all PAH data will
Required meets the 3-part test criteria required required required required meets the 3-part test criteria be performed be performed
when compared to the direct ! : ) : when compared to the direct
55 exposure cleanup level. exposure cleanup level.
56 BG = background J = estimate PQL = practical quantitation limit RDL = required detection limit UCL = upper confidence limit
57 D = diluted NA = not applicable Q = qualifier RESRAD = RESidual RADioactivity (dose assessment model) WAC = Washington Administrative Code
58 GW = groundwater PAH = polycyclic aromatic hydrocarbon RAG = remedial action goal U = undetected

¥
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58 GW = groundwater

PQL = practical quantitation limit

RAG = remedial action goal
RDL = required detection fimit

WAC = Washington Administrative Code

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
) Originator J. M. Capron %’C Date 12/13/06 Checked T. M. Blakley D Date | {» Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Job No. 14655 Sheet No. 22 of 31
1 118-C-1 Staging Pile Area Statistical Calculations (continued)
2 Verification Data
3 Sample Sample Sample Benzo(k)fluoranthene bis(2-Ethylhexyl)phthalate Chrysene Di-n-butylphthalate Pyrene Acetone Methylene Chloride Toluene
4 Area Number. Date mg/kg Q PQL mg/kg Q PQL mglkg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mglkg Q PQL mglkg Q| - PQL
5 Al J13522 9/11/06 0.041 J 0.33 0.071 JB 0.33 0.078 J 0.33 0.023 JB 0.33 0.078 J 0.33 0.025 J 0.011 0.011 B 0.006 0.001 J 0.006
6 A2 J13523 9/11/06 0.031 J 0.33 0.036 JB 0.33 0.040 J 0.33 0.027 JB 0.33 0.057 J 0.33 0.010 U 0.010 0.008 B 0.005 0.005 8] 0.005
7 A3 J135P1 9/12/06 0.027 J 0.33 0.042 JB 0.33 0.051 J 0.33 0.027 JB 0.33 0.080 J 0.33 0.014 0.010 0.023 B 0.005 0.002 J 0.005
8 A4 J135P0 9/12/06 0.36 JD 0.67 0.050 JBD 0.67 0.79 JD 0.67 0.67 ub 0.67 1.7 D 0.67 0.009 J 0.010 0.017 B 0.005 0.005 U 0.005
9 B5 J13524 9/11/06 0.024 J 0.33 0.035 JB 0.33 0.043 J 0.33 0.027 JB 0.33 0.038 J 0.33 0.010 8] 0.010 0.011 B 0.005 0.005 U 0.005
10 B6 J13525 9/11/06 0.023 J 0.33 0.059 JB 0.33 0.039 J 0.33 0.039 JB 0.33 0.051 J 0.33 0.010 u 0.010 0.014 B 0.005 0.005 U 0.005
11 B7 J135N8 9/11/06 0.33 U 0.33 0.036 JB 0.33 0.33 U 0.33 0.032 JB 0.33 0.021 J 0.33 0.025 J 0.010 0.014 B 0.005 0.002 J 0.005
12 B8 J135N9 9/11/06 0.043 J 0.33 0.035 JB 0.33 0.081 J 0.33 0.33 U 0.33 0.13 J 0.33 0.028 J 0.010 0.015 B 0.005 0.001 J 0.005
13 c9 J135P2 9/12/06 0.33 uJ 0.33 0.030 JB 0.33° 0.33 UJ 0.33 0.019 JB 0.33 0.33 v 0.33 0.012 0.010 0.021 B 0.005 0.005 U 0.005
14 Cc10 J135P3 9/12/06 0.33 uJ 0.33 0.048 JB 0.33 0.33 UJ 0.33 0.017 JB 0.33 0.33 U 0.33 0.007 J 0.010 0.024 B 0.005 0.001 J 0.005
15 Cc1 J135P4 9/12/06 0.33 uJ 0.33 0.023 JB 0.33 0.33 Ud 0.33 0.33 U 0.33 0.33 U 0.33 0.007 J 0.010 0.024 B 0.005 0.005 U 0.005
16 C2 J135P5 9/12/06 0.028 J 0.33 0.066 JB 0.33 0.043 J 0.33 0.031 JB 0.33 0.057 J 0.33 0.008 J 0.011 0.027 B 0.006 0.001 J 0.008
17 D3 J135P6 9/12/06 0.33 uJ 0.33 0.056 JB 0.33 0.33 UJ 0.33 0.032 JB 0.33 0.33 U 0.33 0.007 J 0.010 0.026 B 0.005 0.001 J 0.005
18 D4 J135P7 9/12/06 0.54 J 0.33 0.027 JB 0.33 1.3 J 0.33 0.017 JB 0.33 1.6 . 0.33 0.011 0.009 0.018 B 0.005 0.005 U 0.005
19 D5 J135P8 9/12/06 0.33 uJ 0.33 0.050 JB 0.33 0.33 ud 0.33 0.029 JB 0.33 0.33 U 0.33 0.011 U 0.011 0.023 B 0.006 0.006 U 0.006
20 D6 - J135P9 9/12/06 0.33 uJ 0.33 0.041 JB 0.33 0.027 J 0.33 0.33 U 0.33 0.027 J 0.33 0.008 J 0.010 0.030 B 0.005 0.001 J 0.005
21 Statistical Computation Input Data -
22 Sample Sample Sample |Benzo(k)fluoranthene bis(2-Ethylhexyl)phthalate Chrysene Di-n-butyiphthalate - Pyrene Acetone Methylene Chloride Toluene
23 Area Number Date mg/kg mg/kg mglkg mglkg mglkg mglkg mg/kg mg/kg
24 A1 J13522 9/11/2006 0.041 0.071 0.076 0.023 0.078 0.025 0.011 0.001
25 A2 J13523 9/11/2006 0.031 0.036 0.040 0.027 0.057 0.0050 0.008 0.003
26 A3 J135P1 9/12/2006 0.027 0.042 0.051 0.027 0.060 0.014 0.023 0.002
27 A4 J135P0 9/12/2006 0.36 0.050 0.79 0.34 1.7 0.009 0.017 0.003
28 B5 J13524 9/11/2006 0.024 0.035 0.043 0.027 0.038 0.0050 0.011 0.003
29 B6 J13525 9/11/2006. 0.023 0.059 0.038 0.039 0.051 0.0050 0.014 0.003
30 B7 J1356N8 9/11/2006 0.17 0.036 0.17 0.032 0.021 0.025 0.014 0.002
31 B8 J135N9 9/11/2006 0.043 0.035 0.081 0.17 0.13 0.028 0.015 0.001
32 Cc9 J135P2 9/12/2006 0.17 0.030 0.17 0.019 0.17 0.012 0.021 0.003
33 c10 J135P3 9/12/2006 0.17 0.048 0.17 0.017 0.17 0.007 0.024 0.001
34 C1 J135P4 9/12/2006 0.17 0.023 0.17 0.17 0.17 0.007 0.024 0.003
35 Cc2 J135P5 9/12/2006 0.028 - 0.066 0.043 0.031 0.057 0.008 0.027 0.001
36 D3 J135P6 9/12/2006 017 0.056 0.17 0.032 0.17 0.007 0.026 . 0.001
37 D4 J135P7 9/12/2006 0.54 0.027 1.3 0.017 1.6 0.011 0.018 0.003
38 D5 J135P8 9/12/2006 0.17 0.050 0.17 0.029 0.17 0.0055 0.023 0.003
39 D6 J135P9 9/12/20086 0.17 0.041 0.027 0.17 0.027 0.008 0.030 0.001
40 Statistical Computations :
41 Benzo(k)fluoranthene bis(2-Ethylhexyl)phthalate Chrysene Di-n-butylphthalate Pyrene Acetone Methylene Chioride Toluene
Large data set (n 2 10), Large data set (n = 10), Large data set (n = 10), Large data set (n'2 10), Large data set (n = 10), Large data set (n = 10), use Large data set (n 2 10),
95% UCL value based on lognormal and normal Large data set (n = 10), use lognormal and normal lognormal and normal lognormal and normal lognarmal and ncrmal MTCAStat Iognorm:;l !ognorr_nal ar}d normal
distribution rejected, use MTCAStat lognormal distribution. distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution distribution rejected, use
42 z istic. . z-statistic. z-statisti z-statisti z-statistic. | z-statistic.
43 N 16 16 16 16 16 16 16 16
44 % < Detection limit] 44% 0% 38% 25% 31% 25% 0% 50%
45 Mean 0.14 0.044 0.2 0.07 0.3 0.011 0.019 0.002
46 Standard deviation]  0.14 0.014 0.3 0.09 0.5 0.008 0.007 0.001
47 95% UCL on mean 0.20 0.052 04 0.11 0.5 0.015 0.023 0.002
48 Maximum detected value 0.54 0.071 1.3 0.04 1.7 0.028 0.030 0.002
49 Statistical value 0.20 0.052 0.4 0.11 0.5 0.015 0.023 0.002
Most Stringent Cleanup Limit for] RDL/GW & River RDURiver
50 nonradionuclide and RAG type 0.33 Protection © 036 River Protection 0.33 Protection 160 GW Protection 48 GW Protection 720 GW Protection 0.5 GW Protection 64 GW Protection
51|WAC 173-340 3-PART TEST
52 95% UCL > Cleanup Limit?| NO NO YES NO NO NO NO NO
53 > 10% above Cleanup Limit? YES NO YES NO NO NO NO NO
54 Any sample > 2X Cleanup Limit?) NO NO YES NO NO NO NO NO
Further Bec;isg‘ofatf;?e;ez dz;;\:::s 0 The data set meets the 3-part Bec;t;sg-ofa::!fesytez dzir;iso‘?lw:s fop The data set meets the 3-part | The data set meets the 3-part | The data set meets the 3-part | The data set meets the 3-part | The data set meets the 3-part
WAC 173-340 Compliance?  Assessment assessmgnt of all‘ PAH data will test criteria when compared to assessmIeJn t of anl PAH data wil test criteria when compared to | test criteria when compared to | test criteria when compared to | test criteria when compareq tg test cn‘teria'when compareq th>
Required be performed the most stringent cleanup limit. be performed the most stringent cleanup limit. | the most stringent cleanup limit. | the most stringent cleanup limit.{ the most stringent cleanup limit. | the most stringent cleanup limit.
55
56 B =method blank contamination J = estimate Q = qualifier U =undetected |
57 D = diluted PAH = polycyclic aromatic hydrocarbon UGL = upper confidence limit -
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Originator J. M. Gapron 93 Date___12/13/06 Checked T. M. Bakiey D pate_{ Lo Calc. No. 0100G-CA-V0033 Rev. No. 0
Project 100-B/C Field Remediation Subject 118-C-1 Burial Ground Cleanup Verification 5% UCL Calculations Job No. 14655 Sheet No.___22 0f31
1 118-C-1 Staging Pile Area G
2 Verification Data
3| Sample Sample Sample Benzo{k)fluoranthene bis{2-Ethylhexyl)phthalate Chrysene Di-n-butylphthalate Pyrene Acetone Methylene Chioride Toluena
4 aren Number Date molkg Q! PQ malkg L Q PQL malkg___ Qi _PaL mghkg | Q PQL mglkg 1 Q _ PaC maikg | Q] PGL malkg | Q.. POL makg | @ PQL
5 J13522 S7T1/06 0041 141 ¢ 0071 . J8 | 033 | 0076 . 03 FENES DO78 X J1 o BT Topoe | guol |J
8| 13523 9/11/06 003t .| J 17703 | TToodo i 03 .38 0057 _; i B Q005 0.005 | U,
71 MEES 0.027_ 7 33 00503 33 2.060 B8 d
8| JI3EF0 036 D .67 079 JD 67 7 ; B U
9 J13524 | 0024 ! J 33 0043 . 33 33 B 1
10} . N 0.023 J .33 0.038 N .33 - u
11 87 J135NB U .33 033 Y] .33 B! J
2 Bo L osasNg J 33 0081 | 033 8 I
13| [+:] J135P2 LUl .33 .33 1] .33 B y
14 c10 J135P3 [} .33 33 W 33 B J
5 ¢ J13sre | uJ ¥ UJi7 " 03 B . 0.005_ 1 U:
16 c2 J135F5 J TV o B! 0001 " 1F
D8 J135P8 UJ ] 33 B 0.001 1 d |
18 D4 J135P7 IR X J J! .33 B 0.005 u
19] D5 . J135P8 X ud .050 Ji i .33 B 0.008 1)
| R 033 |uJ 0041 | J Ji 033 8 0001 [ J
21 Statistical Computation Input Data
22|  Sample Sample Sample  |Benzo(k}fluoranthene bis{2-Ethylhexyl)phthalaie Di-n-butylphthatate - Pyrane [Mathylone Chioride Toluene
23] Aroa Number Date mglkg mglkg mglky maglkg mgikg mgikg
2 J13522 0.041 .071 0023 i 0.C78 011 | .00
i 0.031 N N 0027 ¢ B} 008 __|
0027 023}
034 i -
0.027
o ”
0.032 i 1
0.17
019
. .017
017 - A7 -
J135P5 0.043 I xS
PE 0.17 .032
1.3 .017 I
J13598 047 029 ¢ .
J135P9 €.027 017 ¢ X
40 Statistical Computations .
41 Benzo(k)fiuoranthene bis(2-Ethythe: thalate Chrysens Di-n-butylphthalate Pyrene Acelone Methylene Chloride Toluene
Large dataset{n2 10}, Larga data set (12 10). Large dala set {n 2 12), tLarge dala set (n z 10), targe dala set (n 2 10), Lame cata set (n 2 10), use Large data sel {n2 10),
95% UCL value based on Tognonmal and normat Large dala set (n z 10), Lsa fognormal and normal Kgnormat and normat logroxual and noruial tognormal and rormat MTCASat kvgnonn‘a! lognomal and normal
distibuiion rejected, use MTCAStal logncral distribution. | distribution reecied, use distribution rejected, use distribution rejected, use distribution rejected, use ‘distribution, disirib.tion rejected, use
42 _ zstatistic. o zestalisic, f Z-slatistic. z-stalistic. Zsslistic, 3 z-siatistic.
43 i 16 N 16
44 T ®E_ 5% 31% % T
45 P 0.2 0.07 . T H
45 ] N ERE 70,08, ; : :
47 04 0.1 L H
48 13 0.04 : i :
49 H 04 0.1 ' i i
Most Stringent Cisanup Limit for] RDL/GW & River ROURiver
50 nonradionuciide and RAG type; Protection, 0.38 River Protection Protection 160 GW Protedtisn 48 GW Pruleclicn 720 GW Pratection 0.5 GW Protection 34 GW Protection
51|WAC 173-340 3-PART TEST H
52, 95% UCL > Cleanup Limk?|___NO__ NO NO I NO NO NO NO
53 > 10% above Clean.p Limit?] YES NO NO NO NO . ...NO NO
54 Aay sarple > 2X Cleatap Limit? NO NO YES HNO NO NO NO NO
Further Bﬁiﬁgg‘;s{ﬁ dg:;::s R The duta set mests the 3-part Bec?}‘is;g;nfeﬁ dz;\;wﬂt:s E The daty sel mesls tie 3-pawl ! The data sel nees the 3-part The data set meets the 3-pat | The data sat meets the 3-part | The date set meets the 3-part
(WAC 173-340 Compilance?  Assessment| sment of II.F AR data vil test criteria when compared 0 it of al, PAH dzta wil test criteria when compared 10 | test arilerks when campared to | lest crileda when compuared 1o | lest gileria vhen compared to | sest criteria when compared o
Required assessmaniola 2BV e most stringent cleanup fimit assessirent of al ela Wil e rost stringent dleanup limit. i the most slringent cleanup ¥mit.} the mos( stidngent cleanup limit.| the most stringent cleanup -imit. | the most stringent cleanup limit.
be performed be periprmed B
55 !
56 B = method blan« contamination J = estimate Q = quatifier U = urdetscted
57 D = diivted PAH = palycyclic aromatic hydroczrbon RA :medial action goal UCL = vpper confidence limit -

58 GW = grourdvater

PQL = practical quant tation fimit

RDL = "equired detection imit

WAC = Washington Administrative Coce
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CALCULATION SHEET
Washingfon Closure Hanford

Originator J. M. Capron %?"74 Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Fiefl Remediation Job No, 14655 Checked T. M. Blaklexczg, > Date z%zgg
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No.__ 23 of 31

Ecology Software (MTCAStat) Results {Staging Pile Area)

1} DATA 1D Arsenic 85% UCL Calculation DATA D Barium 95% UCL Calculation
2] 3.0 J13522 52,9 J13522
3] 25 J13523 534 J13523
4] 23  J135P1 Number of samples Uncensored values 53.3 J135P1 Number of samples Uncensored values
5| 3.3 J135P0 Uncensored 16 Mean 2.5 53.5 J135P0 Uncensored 16 Mean 85
6] 24 J13524 Censored Lognormal mean 2.5 55.6 J13524 Censored Lognormal mean 76
71 23 J13525 Detection limit or PQL Std. devn. 0.4 54.9 J13525 Detection limit or PQL Std. devn. 109
8] 24 J135N8 Method detection limit Median 25 54.7 J135N8  Method detection limit Median 57
9] 29 J135N9 TOTAL 18 Min. 1.8 60.1 J135N¢9 TOTAL 16 Min. 529
10 1.8 J135P2 Max. 3.3 495  J135P2 Max. 495
11} 2.0 J135P3 60.0 J135P3
12 28 J135P4 58.2 J135P4
13] 26 J135P5  Lognormal distribution? Normal distribution? 62.9 J135P5  Lognecrmal distribution? Normal distribution?
14} 3.0 J135P6 r-squaredis: 0.967 r-squared is:  0.976 63.8 J135P6  r-squaredis: 0.351 r-squared is:  0.273
15] 2.0 J135P7 Recommendations: 56.0 J135P7  Recommendations:
18] 2.5 J135P8  Use lognormal distribution. 594 J135P8  Reject BOTH lognormal and normal distributions.
17§ 29 J135P8 ‘ 64.8 J135P9
18
19 UCL (Land's method) is 2.8 UCL (based on Z-statistic) is 130
20
21} DATA D Beryllium 95% UCL Calculation DATA ID Boron 95% UCL Calculation
22} 043 J13522 1.2 J13522
23] 0.31 J13523 0.55 J13523
24} 0.37 J135P1 Number of samples Uncensored values 1.7  J135P1 Number of samples Uncensored values
25f 0.31 J135P0 Uncensored 16 Mean  0.39 2.0 J135P0 Uncensored 16 Mean 1.8
26) 0.31 J13524 Censored Lognormal mean  0.39 0.556 J13524 Censored Lognormal mean 1.6
27} 034 J13525 Detection limit or PQL Std. devn.  0.08 0.55 J13525 Detection limit or PQL Std. devn. 2.5
28} 0.35 J135N8 Method detection limit Median  0.39 0.55 J135N8 Method detection limit * Median 1.2
.29] 030 J135NS TOTAL 16 Min.  0.30 0.55 J135Ng TOTAL 16 Min.  0.55
30] 0.57 J135P2 Max. 057 10.7  J135P2 Max. 107
31 0.36 J135P3 0.55 J135P3
32 041 J135P4 24  J135P4
33] 041 J135P5  Lognormal distribution? Normal distribution? 26 J135P5  Lognormal distribution? Normal distribution?
34} 044 J135P6  r-squaredis: 0.959 r-squared is:  0.937 15 J135P6  r-squaredis: 0.825 r-squared is:  0.483
351 042 J135P7  Recommendations: 1.1 J136P7  Recommendations:
36] 0.47 J135P8  Use lognormal distribution. 0.55 J135P8  Reject BOTH lognormal and normal distributions.
37] 0.49 J135P9 14  J135P9
38
39 UCL (Land's method) is 0.43 UCL (based on Z-statistic) is 2.8
40

41 PQL = practical quantitation limit
42 UCL = upper confidence fimit
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CALCULATION SHEET
Washington Closure Hanford g 2,2

Originator J. M. Capron Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. [¢
Project 100-B/C Field Remediation Job No. 14655 Checked T. M. Blaklezx & Date KZ/EOQ
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 24 of 31

Ecology Software (MTCAStat) Results (Staging Pile Area)

1} DATA D Chromium 95% UCL Calculation DATA D Cobalt 95% UCL Calculation
2} 75 J13522 76 J13522
3} 8.1 J13523 6.2 J13523
4] 8.0 J135P1 Number of samples Uncensored values 7.0 J135P1 Number of samples Uncensored values
51 7.0 J135P0 Uncensored 16 Mean 7.8 6.7 J135P0 Uncensored 16 Mean 6.8
6] 8.8 J13524 Censored Lognormal mean 7.8 6.4 J13524 Censored Lognormal mean 6.8
71 9.3 J13525 Detection limit or PQL Std. devn. 0.8 72 J13525 Detection limit or PQL Std. devn. 0.6
8] 80 J135N8 Method detection limit Median 7.7 7.0 J135N8 Method detection limit Median 6.7
9] 7.6 J135N9 TOTAL 16 Min. 6.5 6.7 J135N9 TOTAL 18 Min. 56
10} 6.8 J135P2 Max. 9.3 58 J135P2 Max. 7.8
11} 6.5 J135P3 6.5 J135P3
12y 7.7 J135P4 6.4 J135P4
13} 7.6 J135P5  Lognormal distribution? Normal distribution? 6.8 J135P5  Lognormal distribution? Normal distribution?
14} 7.7 J135P6  r-squaredis: 0977 r-squared is:  0.969 6.6 J135P6 r-squaredis: 0.959 r-squaredis: 0.964
15 7.2 J135P7 Recommendations: 6.6 J135P7 Recommendations:
16} 9.1 J135P8  Use lognormal distribution. 7.5 J135P8  Use lognormal distribution.
17} 8.2  J135P9 7.8 J135P9
18
19 UCL (Land's method) is 8.2 UCL (Land's method) is 7.0
20
21} DATA ID Copper 95% UCL Calculation DATA 1D Hexavalent Chromium 35% UCL Calculation
221 153 J13522 0.10 J13522
231 15,6 J13523 0.10 J13523
24] 15.8 J135P1 Number of samples Uncensored values 0.20 J135P1 Number of samples Uncensored values
251 157 J135P0 Uncensored 16 Mean 23 0.30 J135P0 Uncensored 16 Mean 0.3
26] 16.4 J13524 Censored Lognormal mean 20 1.9  J13524 Censored Lognormal mean 0.3
271 15.8 J13525 Detection limit or PQL Std. devn. 32 0.10 J13525 Detection limit or PQL Std. devn. 04
28] 14.9 J135N8  Method detection limit Median 15 0.10 J135N8  Method detection limit Median 0.2
291 13.9 J135NS TOTAL 16 Min. 12.6 0.10  J135N9 TOTAL 16 Min. 0.10
30] 144 J135P2 Max. 144 0.10  J135P2 Max. 1.9
31} 133 J135P3 0.29 J135P3
32y 144 J135P4 0.20 J135P4
33] 152 J135P5  Lognormal distribution? Normal distribution? 0.10 J135P5  Lognormal distribution? Normal distribution?
34] 127 J135P6  rsquaredis: 0.367 r-squared is:  0.273 0.26 J135P6 r-squaredis: 0.741 r-squared is:  0.410
35] 12.6 J135P7 Recommendations: 0.34 J135P7  Recommendations:
36] 14.3 J135P8  Reject BOTH lognormal and normal distributions. 0.10 J135P8  Reject BOTH lognormal and normal distributions.
371 14.1  J135P9 0.30 J135P9
38
39 UCL (based on Z-statistic) is 36 UCL (based on Z-statistic) is 0.5
40 .

41 PQL = practical quantitation limit
42 UCL = upper confidence limit
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Washington Closure Hanford
Originator J. M. Capron / e

Project 100-B/C Fielfi Remediation
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations

CALCULATION SHEET

Date 12/13/06

Job No. 14655

Cale. No. 0100C-CA-V0033 Rev. No.
Checked T. M. Blakley, thb Date
Sheet No.

Ecology Software (MTCAStat) Results (Staging Pile Area)

0

o

UCL {Land's method) is 10.6

DATA ID Lead 95% UGL Calculation DATA ID Manganese 95% UGL Calculation

57 J13522 339 J13522

44  J13523 298  J13523

5.7 J135P1 Number of samples Uncensored values 320 J136P1 Number of samples Uncensored values

7.5 J135P0 Uncensored 16 Mean 8.3 305 J135P0 Uncensored 16 Mean 314
258 J13524 Censored Lognormal mean 8.0 292 J13524 Censored Lognormal mean 314
64 J13525 Detection limit or PQL Std. devn. 6.0 292 J13525 Detection limit or PQL Std. devn. 22
55 J135N8  Method detection limit Median 6.0 308 J135N8  Method detection fimit Median 306
7.2 J135N9 TOTAL 16 Min. 4.4 303 J135N9 TOTAL 16 Min. 292
20.8 J135P2 Max. 258 334  J135P2 Max. 367
57 J135P3 300 J135P3

7.0 J135P4 302 J135P4

8.4 J135P5  Lognormal distribution? Normal distribution? 297 J135P5  Lognormal distribution? Normal distribution?

6.2 J135P6 r-sguaredis: 0.712 r-squared is:  0.555 314 J135P6  r-squaredis: 0.871 r-squared is:  0.855

55 J135P7 Recommendations: 306 J135P7 Recommendations:

4.7 J135P8  Reject BOTH lognormal and normal distributions. 350 J135P8  Reject BOTH lognormal and normal distributions.

57 J135P9 367 J135P9

UCL (based on Z-statistic) is 10.7 UCL (based on Z-statistic) is 323
DATA ID Nickel 95% UCL Calculation DATA ID Vandium 95% UCL Calculation

105 J13522 529 J13522

10.1  J13523 36.1 J13523

106  J135P1 Number of samples Uncensored values 455 J135P1 Number of samples Uncensored values

8.5 J135P0 Uncensored 16 Mean 10.1 383 J135P0 Uncensored 16 Mean  44.2
11.0 J13524 Censored Lognormal mean 101 388 J13524 Censored Lognormal mean  44.2
13.7 J13525 Detection limit or PQL Std. devn. 1.3 48.9 J13525 Detection limit or PQL Std. devn. 52
9.7 J135N8 Method detection limit Median 9.9 447 J135N8 Method detection limit Median 439
8.7 J135N9 TOTAL 16 Min. 8.3 42.9 J135N9 TOTAL 16 Min.  36.1
8.3 J135P2 Max. 13.7 39.6 J135P2 Max. 54.3
8.7 J135P3 404 J135P3

9.3  J135P4 43.1  J135P4

9.4 J135P5  Lognormal distribution? Normal distribution? 45.5 J135P5  Lognormal distribution? Normal distribution?

10.6 J135P6  r-squaredis: 0.909 r-squared is:  0.863 453 J135P6  r-squaredis: 0.980 r-squared is:  0.968

94 J135P7  Recommendations: 41.0 J135P7  Recommendations:

10.8 J135P8  Use lognormal disiribution. 49.5 J135P8  Use lognormal distribution.

10.7 J135P9 54.3 J135P9

UCL (Land's method) is 46.6

41 PQL = practical quantitation limit
42 UCL = upper confidence limit
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Washingfon Closure Hanford

Originator J. M. Capron ﬂZ’né-

Project 100-B/C Field Remediation
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations

CALCULATION SHEET

Date _12/13/06_
14655

Job No.

Calc. No. 0100C-CA-V0033 Rev. No.
Checked T. M. Blakleiz;,b Date

Sheet No.

Ecology Software (MTCAStat) Results (Staging Pile Area)

0

/LZM b
6 of 31

1] DATA D Zinc 95% UCL Calculation DATA D Aroclor-1254 95% UCL Calculation
2| 427 J13522 0.0065 J13522
3] 351 J13523 0.0065 J13523
41 423 J135P1 Number of samples Uncensored values 0.0065 J135P1 Number of samples Uncensored values
5] 512 J135P0 Uncensored 16 Mean 429 0.0065 J135P0 Uncensored 16 Mean  0.011
6] 66.6 J13524 Censored Lognormal mean  42.9 0.0065 J13524 Censored Lognormal mean  0.011
71 399 J13525 Detection limit or PQL Std. devn. 1.7 0.013 J13525 Detection limit or PQL Std. devn.  0.006
8] 37.7 J135N8 Method detection fimit Median  41.1 0.0095 J135N8 Method detection limit Median  0.007
9] 37.7 J135NS TOTAL 16 Min.  35.1 0.019 J135Ng TOTAL 16 Min.  0.0037
10| 49.3 J135P2 Max. 66.6 0.017 J135P2 Max. 0.025
11] 37.2 J135P3 0.0065 J135P3
12} 40.5 J135P4 0.014 J135P4
13} 416 J135P5  Lognormal distribution? Normal distribution? 0.025 J135P5  Lognormal distribution? Normal distribution?
14} 39.5 J135P6  r-squaredis: 0.840 r-squared is:  0.764 0.02 J135P6  r-squaredis: 0.827 r-squared is:  0.860
15] 37.2 J135P7  Recommendations: 0.0079 J135P7  Recommendations: .
16] 421 J135P8  Reject BOTH lognormal and normal distributions. 0.0037 J135P8  Use lognormal distribution.
17} 46.4 J135P9 0.0047 J135P9
18
19 UCL (based on Z-statistic) is 46.1 UCL (Land's method) is 0.015
20
21] DATA ID Benzo(a)anthracene 95% UCL Calculation DATA ID Benzo(b)fluoranthene 95% UCL Calculation
221 0.046 J13522 0.043 J13522
23] 0.033 J13523 0.032 J13523
24} 0.037 J135P1 Number of samples Uncensored values 0.025 J135P1 Number of samples Uncensored values
25] 0.66 J135P0 Uncensored 16 Mean 0.2 0.39 J135P0 Uncensored 16 Mean  0.15
261 0.025 J13524 Censored Lognormal mean 0.2 0.027 J13524 Censored Lognormal mean  0.16
27} 0.027 J13525 Detection limit or POL Std. devn. 0.3 0.027 J13525 Detection limit or PQL Std. devn.  0.15
28] 0.17 J135N8  Method detection limit Median 0.1 0.17 J135N8  Method detection limit Median  0.17
29] 0.061 J135N9 TOTAL 16 Min.  0.018 0.045 J135N8 TOTAL 16 Min.  0.025
30] 0.17 J135P2 Max. 1.1 017  J135P2 Max.  0.60
31} 0.17 J135P3 0.17  J135P3
32} 0.17 J135P4 0.17 J135P4 :
33} 0.027 J135P5  Lognormal distribution? Normal distribution? 0.026 J135P5  Lognormal distribution? Normal distribution?
34] 0.17 J135P6 r-squaredis: 0.904 r-squared is:  0.572 0.17 J135P6  r-squaredis: 0.868 r-squaredis: 0.714
35} 1.1 J135P7  Recommendations: 0.60 J135P7  Recommendations:
36] 0.17 J135P8  Use lognormal distribution. 0.17 J135P8 Reject BOTH lognormal and normal distributions.
371 0.018 J135P9 0.17 . J135P9
38
39 UCL (Land's method) is 0.5 UCL (based on Z-statistic) is 0.21
40

41 PQL = practical quantitation limit
42 UCL = upper confidence limit
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Originator J. M. Capron 52%
Project 100-B/C Field Remediation
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations

Date 12/13/06
14655

Job No.

Calc. No. 0100C-CA-V0033 Rev. No.
Checked T. M. Blakley Jhvar2 Date

Sheet No.

Ecology Software (MTCAStat) Results (Staging Pile Area)

0

S

WO N OS>

40

DATA [V Benzo(k)fluoranthene 95% UCL Calculation DATA iD bis(2-Ethylhexyl)phthalate 95% UCL Calculation
0.041 J13522 0.071 J13522
0.031 J13523 0.036 J13523 .
0.027 J135P1 Number of samples Uncensored values 0.042 J135P1 Number of samples Uncensored values
0.36 J135P0 Uncensored 16 Mean 0.14 0.050 J135P0 Uncensored 16 Mean 0.044
0.024 J13524 Censored Lognormal mean  0.15 0.035 J13524 Censored Lognormal mean  0.044
0.023 J13525 Detection limit or PQL Std. devn.  0.14 0.059 J13525 Detection limit or PQL Std. devn.  0.014
0.17 J135N8  Method detection limit Median  0.17 0.036 J135N8  Method detection limit Median  0.042
0.043 J135N9 TOTAL 16 Min.  0.023 0.035 J135N9 TOTAL 16 Min.  0.023
0.17 J135P2 Max.  0.54 0.030 J135P2 Max. 0.071
0.17 J135P3 0.048 J135P3
0.17 J135P4 0.023 J135P4
0.028 J135P5  Lognormal distribution? Normal distribution? 0.066 J135P5  Lognormal distribution? Normal distribution?
0.17 J135P6  r-squaredis: 0.870 r-squared is:  0.744 0.056 J135P6 r-squaredis: 0.985 r-squared is:  0.969
0.54 J135P7 Recommendations: 0.027 J135P7 Recommendations:
0.17 J135P8  Reject BOTH lognormal and normal distributions. 0.050 J135P8  Use lognormal distribution.
0.17  J135P9 0.041 J135P9
UCL (based on Z-statistic) is 0.20 UCL (Land's method) is 0.052
DATA iD Chrysene 95% UCL Calcuiation DATA ID Di-n-hutylphthalate 95% UCL Calculation
0.076 J13522 0.023 J13522
0.040 J13523 0.027 J13523
0.051 J135P1 Number of samples Uncensored values 0.027 J135P1 Number of samples Uncensored values
0.79 J135P0 Uncensored 16 Mean 0.2 0.34 J135PC Uncensored 16 Mean  0.07
0.043 J13524 Censored Lognormal mean 0.2 0.027 J13524 Censored Lognormal mean  0.07
0.039 J13525 Detection limit or PQL Std. devn. 03 0.039 J13525 Detection limit or PQL Std. devn. 0.09
0.17 J135N8  Method detection limit Median 0.1 0.032 J135N8  Method detection limit Median  0.03
0.081 J135N9 TOTAL 16 Min.  0.027 0.17 J135N9 TOTAL 16 Min.  0.017
0.17 J135P2 Max. 1.3 0.019 J135P2 Max.  0.34
0.17 J135P3 0.017 J135P3
0.17 J135P4 0.17 J135P4
0.043 J135P5  Lognormal distribution? Normal distribution? 0.031 J135P5  Lognormal distribution? Normal distribution?
0.17 J135P6  r-squaredis: 0.880 r-squared is:  0.533 0.032 J135P6  r-squaredis: 0.794 r-squared is:  0.623
1.3 J135P7  Recommendations: 0.017 J135P7  Recommendations:
0.17 J135P8  Reject BOTH lognormal and normal distributions. 0.029 J135P8  Reject BOTH lognormal and normal distributions.
0.027 J135P9 0.17 J135P9

UCL (based on Z-statistic) is 04

UCL (based on Z-statistic) is 0.1

41 PQL = practical quantitation limit
42 UCL = upper confidence limit
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Washington Closure Hanford
Originator J. M. Capron ﬂ %4
Project 100-B/C Fiell Remediation
Subject 118-C-1 Burial Ground Cleanup Verification 5% UCL Calculations

CALCULATION SHEET

Date 12/13/06
14655

Job No.

Galc. No. 0100C-CA-V0033 Rev. No.
Checked T. M. Blakle: & Date
Sheet No.

Ecology Software (MTCAStat) Results {Staging Pile Area)

0

St

1] DATA D Pyrene 95% UCL Calculation DATA ID Acetone 95% UCL Calculation
2] 0.078 J13522 0.025 J13522
3] 0.057 J13523 0.0050 J13523
4} 0.060 J135P1 Number of samples Uncensored values 0.014 J135P1 Number of samples Uncensored values
51 1.7 J135P0 Uncensored 16 Mean 0.3 0.009 J135P0 Uncensored 16 Mean 0.011
6] 0.038 J13524 Censored Lognormal mean 0.2 0.0050 J13524 Censored Lognormal mean  0.011
71 0.051 J13525 Detection limit or PQL Std. devn. 0.5 0.0050 J13525 Detection limit or PQL Sid. devn.  0.008
8] 0.021 J135N8  Method detection limit Median 0.1 0.025 J135N8  Method detection limit Median  0.008
9] 0.13 J135N8 TOTAL 16 Min.  0.021 0.028 J135N9 TOTAL 16 Min.  0.0050
10} 0.17 J135P2 Max. 1.7 0.012 J135P2 Max. 0.028
11} 0.17 J135P3 0.007 J135P3
12 0.17 J135P4 0.007 J135P4
13} 0.057 J135P5  Lognormal distribution? Normal distribution? 0.008 J135P5 Lognormal distribution? Normal distribution?
14} 0.17 J135P6  r-squaredis: 0.867 r-squared is:  0.484 0.007 J135P6  r-squaredis: 0.896 r-squared is:  0.770
15} 1.6 J135P7  Recommendations: 0.011 J135P7 . Recommendations:
16] 0.17 J135P8  Reject BOTH lognormal and normal distributions. 0.0055 J135P8  Reject BOTH lognormal and normal distributions.
17} 0.027 J135P9 0.008 J135P9
18
19 UCL (based on Z-statistic) is 0.5 UCL (based on Z-statistic) is 0.015
20
21] DATA ID Methylene Chloride 95% UCL Calculation DATA D Toluene 95% UCL Calculation
221 0.011 J13522 . 0.001 J13522
23] 0.008 J13523 0.003 J13523
241 0.023 J135P1 Number of samples Uncensored values 0.002 J135P1 Number of samples Uncensored values
25} 0.017 J135P0 Uncensored 16 Mean 0.019 0.003 J135P0 Uncensored 16 Mean  0.002
26] 0.011 J13524 Censored Lognormal mean  0.019 0.003 J13524 Censored Lognormal mean  0.002
27} 0.014 J13525 Detection limit or PQL Std. devn.  0.007 0.003 J13525 Detection limit or PQL Std. devn.  0.001
28} 0.014 J135N8  Method detection limit Median  0.020 0.002 J135N8 Method detection limit Median  0.002
29} 0.015 J135N9 TOTAL 16 Min.  0.008 0.001 J135N9 TOTAL 16 Min.  0.001
30} 0.021 J135P2 Max. 0.030 0.003 J135P2 Max, 0.003
31} 0.024 J135P3 0.001 J135P3
32] 0.024 J135P4 0.003 J135P4
33] 0.027 J135P5  Lognormal distribution? Normal distribution? 0.001 J135P5  Lognormal distribution? Normal distribution?
34] 0.026- J135P6  r-squaredis: 0.943 r-squared is:  0.970 0.001 J135P6  r-squaredis: 0.757 r-squared is:  0.793
35| 0.018 J135P7  Recommendations: . 0.003 J135P7 Recommendations:
36] 0.023 J135P8  Use lognormai distribution. 0.003 J135P8  Reject BOTH lognormal and normal distributions.
37} 0.030 J135P9 0.001 J135P9
38
39 UCL (Land's method) is 0.023 UCL (based on Z-statistic) is 0.002
40

41 PQL = practical quantitation limit
42 UCL = upper confidence limit
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Rev. 0
. CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron #%.&~ Date __ 12/13/06 Calc. No. 0100C-CA-V0033 Rev.No. 0
Project 100-B/C Field Remediation Job No. 14655 . Checked T. M. Blakley v po Date j2/7 ¥/0C
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 29 of 31.
1 Split/Duplicate Analysis
2 Sample Sample Sample Cesium-137 Europium-152 Nickel-63 Plutonium-239/240 Potassium-40 Radium-226 Radium-228. Thorium-228
3 Area Number Date pCilg Q MDA pCilg | Q MDA pCilg | Q| MDA pCilg | Q MDA pCilg [ Q| MDA pCilg | Q MDA pCilg | Q| MDA pCilg | Q| MDA
4 Area 1 A1 J134Y7 8/17/06 0.090 U 0.080 0.161 0.097 249 U 2.9 0.025 | U 0.19 21.6 0.37 0.754 0.082 1.04 0.19 1.09 0.063
5| Duplicate of J134Y7 J134Y9 8/17/06 0.299 0.032 0.142 0.083 1.42 u 3.1 0 U 0.57 114 0.28 0.401 0.063 0.530 0.15 0.622 0.049
Split of J134Y7 J13504 8/17/06 0.391 0.0162 0.128 | U | 0.0519 7.70 5.73 0.0461 0.0250 - - - - - - -- --
6 Analysis: .
7 TDL : 0.1 0.1 30 1 05 0.1 0.2 1
8 ) Both > MDA? No - evaluate difference Yes (continue) No - evaluate difference | No - evaluate difference Yes (continue) Yes (continue) Yes (continue) Yes (continue)
9 Dupli . Both >5xTDL? No - evaluate difference Yes (calc RPD) No - evaluate difference | No - evaluate difference | No - evaluate difference
10 uplicate Analysis RPD 62%
11 Difference >2xTDL? Yes - assess further No - acceptable No - acceptable No - acceptable Not applicable Yes - assess further Yes - assess further No - acceptable
12 Both > MDA? No - evaluate difference Yes (continue) No - evaluate difference | No - evaluate difference :
12 Split Analysis Both I:SETDL? . No - evaluate difference
15 Difference >2xTDL? Yes - assess further No - acceptable No - acceptable No - acceptable
16
17 Sample Sample Sample Thorium-232 Strontium-90 - Uranium-233/234 Uranium-235 Uranium-238 Aluminum Antimony Arsenic
18 Area Number Date pCilg Q MDA pCilg | Q MDA pCilg | Q| MDA pCilg | Q MDA pCilg | Q| MDA mglkg | Q PQL mgkg | Q PQL mg/kg | Q PQL
19 Area 1 A1 J134Y7 8/17/06 1.04 0.19 0.148 | U 0.24 0.338 0.022 0.010 | U | 0.027 0.389 0.022 3880 8.0 1.2 U 1.2 27 1.7
20| Duplicate of J134Y7 J134Y9 8/17/06 0.530 0.15 0115 | U 0.22 0.387 0.026 0.027 0.025 0.415 0.034 4500 7.9 1.2 U 1.2 23 1.7
Split of J134Y7 J13504 8/17/06 -~ - 0.323 0.149 0.545 0.0170 | 0.0225 0.0354 0.575 0.0300 6610 N 6.3 1.2 N 0.33 2.6 0.28
21 Analysis:
22 TDL 1 1 1 0.5 1 5 0.6 10
23 Both > PQL/MDA? Yes (continue) No - evaluate difference Yes (continue) No - evaluate difference Yes (continue) Yes (continue) No - evaluate difference Yes (continue)
24 Dupli . Both >5xTDL? No - evaluate difference No - evaluate difference No - evaluate difference Yes (calc RPD) No - evaluate difference
25| Duplicate Analysis RPD 15%
26 Difference >2xTDL? No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable No - acceptable
27 Both > PQL/MDA? No - evaluate difference Yes (continue) No - evaluate difference Yes (continue) " Yes (continue) No - evaluate difference Yes (continue)
28 . . Both >5xTDL? No - evaluate difference No - evaluate difference Yes (calc RPD) No - evaluate difference
29 Split Analysis RPD 52%
30 Difference >2xTDL? No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable No - acceptable
31
32 Sample Sample Sample Barium Beryllium Boron Calcium Chromium Cobalt Copper Iron
33 Area Number Date mg/kg Q PQL mg/kg | Q PQL_ | mg/kg | Q PQL mgkg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mglkg { Q PQL mg/kg | Q PQL
34 Area 1 A1 J134Y7 8/17/06 48.1 0.06 0.78 0.06 1.3 0.66 4380 4.5 5.6 C 0.36 7.0 0.39 11.7 0.33 15700 9.7
35| Duplicate of J134Y7 J134Y9 8/17/06 51.5 0.05 0.82 0.05 1.7 0.66 4570 4.5 6.6 C 0.36 7.9 0.38 12.7 0.33 18100 9.6
Split of J134Y7 J13504 8/17/06 57.5 0.50 0.34 B*| 0.071 1.6 B* 1.5 5080 [CN 8.6 9.1 N 0.36 11.8 0.50 13.2 0.30 22600 | N 24
36 Analysis:
37 TDL 2 0.5 2 100 1 2 1 5
38 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
39 Duplicate Analysis Both >5xTDL? Yes (calc RPD) No - evaluate difference | No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference Yes (calc RPD) Yes (calc RPD)
40 RPD 6.8% 4.2% 16% 8.2% 14%
41 Difference >2xTDL? Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable Not applicable
42 Both > PQL? Yes (continue) Yes (continue) Yes (continue) - Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
43 Split Analysis Both >5xTDL? Yes (calc RPD) No - evaluate difference | No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference Yes (calc RPD) Yes (calc RPD)
44 RPD 18% . 15% 48% 12% 36%
45 Difference >2xTDL? Not applicable. No - acceptable No - acceptable Not applicable Not applicable Yes - assess further Not applicable Not applicable

46 -- = not reported

47 B* =estimated

48 C = method blank contamination

49 MDA = minimum detectable activity

50 N = spiked analyte recovery outside control limits

PQL = practical quantitation limit
Q = qualifier ‘
RPD = relative percent difference
TDL = target detection limit

U = undetected
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CVP-2006-00011
Rev. 0

CALCULATION SHEET
Washington Closure Hanford
) Originator J. M. Capron [ﬁ”é Date 12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Fiefd Remediation Job No. 14655 Checked T. M. Blakley F™-& Date )L)Qé@c.
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 30 of 31
Split/Duplicate Analysis (continued)
Sample Sample Sample Lead Magnesium Manganese Nickel Potassium Selenium Silicon Sodium
Area Number Date mg/kg | Q PQL mgkg |Q| PQL | mgk Q] PQL mglkg | Q PQL mg/kg | Q| PQL mg/kg | Q PQL mglkg | Q| PQL mgkg | Q| PQL
Area 1 A1 J134Y7 8/17/06 4.5 0.86 3170 2.7 296 0.08 8.5 0.66 847 - 6.3 1.3 uc 1.3 540 R 6.3 86.3 21
Duplicate of J134Y7 J134Y9 8/17/06 4.5 0.85 3630 2.7 328 0.08 9.5 0.66 920 6.2 1.3 uc 1.3 525 R 6.2 112 2.1
Split of J134Y7 J13504 8/17/06 4.2 0.15 4570 12.2 342 N 0.10 11.6 0.76 1210 50.4 1.1 B*C| 0.17 635 | N 4.0 166 10.1
Analysis: '
TDL 5 75 5 4 400 1 . 2 50
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference Not applicable Yes (continue)
Duplicate Analysis Both >5xTDL? No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference | No - evaluate difference Not applicable No - evaluate difference
RPD . 14% 10% Not applicable .
Difference >2xTDL? No - acceptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable Not applicable . No - acceptable
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference Not applicable Yes (continue)
Split Analysis Both >5xTDL? No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference | No - evaluate difference Not applicable No - evaluate difference
RPD 36% 14% : Not applicable
Difference >2xTDL? No - acceptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable
Sample Sample Sample Vanadium Zinc
Area Number Date mgkg | Q PQL mgkg | Q PQL
Area 1 A1 J134Y7 8/17/06 36.2 0.25 33.0 0.44
Duplicate of J134Y7| J134Y9 8/17/06 41.6 0.25 36.7 0.44
Split of J134Y7 J13504 8/17/06 57.4 0.68 40.0 1.4
Analysis:
TDL 2.5 1
Both > PQL? Yes (continue) Yes {continue)
. . Both >5xTDL? Yes (calc RPD) Yes (calc RPD)
Duplicate Analysis RPD 14% 11%
Difference >2xTDL? Not applicable Not applicable
Both > PQL? Yes (continue) Yes (continue)
. . Both >5xTDL? Yes (calc RPD) Yes (calc RPD)
Split Analysis RPD 5% 19%
Difference >2xTDL? Not applicable Not applicable
Sample Sample Sample Cesium-137 Potassium-40 Radium-226 Radium-228 Thorium-228 Thorium-232 Aluminum Antimony
Area Number Date pCilg Q MDA pCilg Q MDA pCilg | Q| MDA pCilg Q MDA pCilg | Q! MDA pCilg Q MDA mgkg | Q PQL mgkg | Q PQL
Area 2 A1 J13502 8/17/06 0.128 0.034 21.3 0.29 0.757 0.061 1.17 0.13 - 1.05 0.041 1.17 0.13 4690 7.9 1.2 8] 1.2
Duplicate of J13502 J13508 8/17/06 0.092 0.040 214 . 0.33 0.758 0.064 1.13 0.14 1.08 0.043 1.13 0.14 4090 8.0 1.2 U 1.2
Split of J13502 J13505 8/17/06 0.0464 0.0148 - - - - - -- - - -- - 6210 | N 6.3 1.5 N 0.33
Analysis:
TDL 0.1 0.5 0.1 0.2 1 1 5 0.6
Both > PQL/MDA? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference
Duplicate Analysis Both >5xTDL? No - evaluate difference Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No - evaluate difference | No - evaluate difference Yes (caic RPD)
RPD 0.47% 0.13% 3.5% 14%
Difference >2xTDL? No - acceptable Not applicable Not applicable Not applicable No - acceptable No - acceptable Not applicable No - acceptable
Both > PQL/MDA? Yes (continue) Yes (continue) No - evaluate difference
. . Both >5xTDL? No - evaluate difference Yes (calc RPD)
Split Analysis =PD 8%
Difference >2xTDL? No - acceptable Not applicable No - acceptable
-- = not reported Q = qualifier
B* =estimated RPD = relative percent difference

C = method blank contamination

MDA = minimum detectable activity

N = spiked analyte recovery outside control limits
PQL = practical quantitation limit

R = rejected

TDL = target detection limit
U = undetected
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CVP-2006-00011

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron %‘7& Date  12/13/06 Calc. No. 0100C-CA-V0033 Rev. No. 0
Project 100-B/C Fiel@ Remediation Job No. 14655 Checked T. M. Blakley émo Date )z &%’ZQL’
Subject 118-C-1 Burial Ground Cleanup Verification 95% UCL Calculations Sheet No. 31 of 31
1 Split/Duplicate Analysis (continued)
2 Sample Sample Sample Arsenic Barium Beryllium Boron Calcium Chromium Cobalt Copper
3 Area Number Date mgkg | Q PQL mg/kg | Q PQL. mg/kg | Q PQL mglkg | Q PQL mg/kg | Q PQL mgkg | Q PQL mg/kg | Q PQL mgkg | Q PQL
4 Area 2 A1 J13502 8/17/06 2.3 1.7 48.1 0.06 0.70 0.06 1.9 0.66 6960 4.5 6.2 C 0.36 7.6 0.39 13.4 0.33
5| Duplicate of J13502 J13508 8/17/06 24 1.7 48.4 0.06 0.86 0.06 1.7 0.67 6310 4.6 5.8 Cc 0.36 7.5 0.39 13.4 0.34
Split of J13502 J13505 8/17/06 3.1 0.28 54.7 0.50 0.34 | B*{ 0.071 1.9 B* 15 - | 7420 |CN 8.6 8.5 N 0.36 12.9 0.50 14.8 0.30
6 Analysis: ' :
7 TDL 10 . 2 0.5 2 100 1 2 1
8 Both > PQL? Yes (continue) Yes {(continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
9 Duplicate Analysis Both >56xTDL? “No - evaluate difference Yes (calc RPD) No - evaluate difference | No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference Yes (calc RPD)
10 RPD 0.62% 9.8% 6.7% 0%
11 Difference >2xTDL? . No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
12 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
13 Split Analysis Both >5xTDL? No - evaluate difference Yes (calc RPD) No - evaluate difference | No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference Yes (calc RPD)
14 ‘ “RPD 13% 6.4% ) 31% 9.9%
15 Difference >2xTDL? No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable Yes - assess further Not applicable
16 .
17 Sample Sample Sample Hexavalent Chromium Iron Lead Magnesium Manganese Nickel Potassium Selenium
18 Area Number Date mg/kg Q PQL mg/kg | Q PQL mg/kg | Q PQL mgkg | Q PQL mgkg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q PQL
19 Area 2 A1 J13502 8/17/06 0.20 U 0.20 18900 9.6 3.7 0.85 3970 2.7 317 0.08 10.4 0.66 813 6.3 1.3 uc 1.3
20| Duplicate of J13502 J13508 8/17/06 0.21 0.20 17800 9.7 3.7 0.87 3680 2.7 314 0.08 10.1 0.67 770 6.3 1.3 uc 1.3
Split of J13502 J13505 8/17/06 0.350 U 0.350 23700 | N 2.4 4.8 0.15 4800 12.2 340 N 0.10 13.0 0.76 968 50.4 0.89 |B*C] 0.17
21 Analysis: ’ .
22 TDL 0.5 5 5 75 5 4 400 1
23 Both > PQL? No - evaluate difference Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference
24 Duplicate Analysis Both >5xTDL? Yes (calc RPD) No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference | No - evaluate difference
25 RPD . 6.0% 7.6% 1.0%
26 Difference >2xTDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable
27 Both > PQL? No - evaluate difference Yes {continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference
28 Split Analysis Both >5xTDL? Yes (calc RPD) No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference | No - evaluate difference
29 RPD 23% 19% 7.0%
30 Difference >2xTDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptablé No - acceptable
31
» Sample Sample | Sample silicon Sodium Vanadium Zinc b‘s(é;ith?l’::z"y') Di-n-butylphthalate | Methylene Chloride
33 Area Number Date molkg 1 Q] PAL | malkg [Q] POL | mglkg JQ] PaL | mglkg [Q] PQL | palkg | Q| PAL | pglkg | @] PQL | pglkg | Q| PQL
34 Area 2 A1 J13502 8/17/06 668 R 6.3 113 2.1 44.1 0.25 371 0.44 38 JB 340 22 JB 340 5 B 5
35| ‘Duplicate of J13502 J13508 8/17/06 559 R 6.3 95.7 2.1 43.0 0.25 353 0.45 36 JB 340 35 JB 340 11 B 5
Split of J13502 J13505 8/17/06 593 N 4.0 171 10.1 62.7 0.68 41.6 1.4 330 U 330 330 U 330 5.1 U 5.1
36 Analysis:
37 TDL 2 50 2.5 1 330 330 10
38 Both > PQL? Not applicable Yes (continue) Yes (continue) Yes (continue) No - evaluate difference | No - evaluate difference | No - evaluate difference
39 . . Both >5xXTDL? Not applicable No - evaluate difference Yes (calc RPD) Yes (calc RPD)
4p| Duplicate Analysis RPD Not applicable - 2.6% 5.0%
41 Difference >2xTDL? Not applicable No - acceptable Not applicable Not applicable No - acceptable . No - acceptable No - acceptable
42 ) Both > PQL? Not applicable Yes (continue) Yes (continue) Yes (continue) No - evaluate difference | No - evaluate difference | No - evaluate difference
43 Split Analysis Both >5xTDL? Not.applicable No - evaluate difference Yes (calc RPD) Yes (calc RPD) :
44 RPD Not applicable 35% 11%
45 Difference >2xTDL? Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable No - acceptable

46 -- = not reported

47 B = method blank contamination (organic constituents)
48 B* =estimated

49 C = method blank contamination (inorganic constituents)
50 J = estimate

51 N = spiked analyte recovery.outside control limits

PQL = practical quantitation limit
Q = qualifier

RPD = relative percent difference
TDL = target detection limit

U = undetected

E-141/E-142



evi-d

Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Americium-241 Americivm-241 GEA| Carbon-14 Cesium-137 Cobalt-60
Number Date pCi/g | O | MDA | pCi/g | Q| MDA | pCi/g | O | MDA | pCi/g | Q] MDA | pCi/g | QO | MDA
Areal Al J134Y7 8/17/06 0.073 U 0.28 042 | U 0.42 -0.292 | U 3.0 0.090 | U} 0.090 0.048 U | 0.048
Duplicate of J134Y7 | J134Y9 8/17/06 | -0.036 | U | 027 024 | U 024 | 0395 | U 3.0 | 0299 0.032 | 0.046 | U | 0.046
Split of J134Y7 J13504 8/17/06 | 0.0311 U | 0.0211 0418 | U} 0.720 0.391 0.0162 | 0.00841 | U | 0.0217
Area 1 A2 J13500 8/17/06 0 U 0.34 0.18 U 0.18 1.24 U 34 0.129 0.021 0.020 U | 0.020
Areal A3 J134Y8 8/17/06 | -0.041 U 0.32 0.15 U 0.15 -1.60 | U 3.2 0.178 0.025 0.026 U | 0.026
Area | A4 J13501 8/17/06 | 0.036 | U 0.28 | 0.056 | U | 0.056 1.64 | U 2.9 0.018 0.009 | 0.009 | U | 0.009
Area 2 Al J13502 8/17/06 032 | U 0.32 -0.488 | U 2.9 0.128 0.034 0.036 U | 0.036
Duplicate of J13502 J13508 8/17/06 032 | U 0.32 0.048 | U 3.5 0.092 0.040 0034 | U | 0.034
Split of J13502 J13505 8/17/06 0.407 | U | 0.719 | 0.0464 0.0148 | 0.00506 | U | 0.0174
Area2 A2 J13503 8/17/06 0.16 U 0.16 0.827 | U 2.8 0.149 0.029 0.087 U { 0.087
Area 2 A3 J13506 8/17/06 0.43 U 0.43 1.66 U 2.9 0.063 Ul 0.063 0.076 U | 0.076
Area 2 A4 J13507 8/17/06 0.24 U 0.24 11.7 3.1 0.107 0.047 1.48 0.045
Area3 Al J13510 8/21/06 -0.009 U 0.064 0.20 U 0.20 0.660 | U 2.8 0.195 0.033 0.034 U | 0.034
Area 3 A2 J13511 8/21/06 0.007 U | 0.041 0.636 | U 2.9 0.240 0.020 0.042 0.025
Area3 A3 J13512 8/21/06 0.027 U | 0.042 0.44 l U l 0.44 -0.369 | U 3.0 0.958 0.049 0.061 U | 0.061
Area 3 A4 Ji13513 | 8&21/06 | 0.039 | U | 0.048 -0.866 | U| 2.8 0.227 0.027 | 0.024 | U | 0.024
Aread Al J13514 8/21/06 -0.031 U | 0.063 0.22 U 0.22 1.72 U 2.8 0.065 0.031 0.035 Ui 0.035
Area 4 A2 J13515 8/21/06 -0.014 U 0.068 1.7 U 1.7 0.560 | U 2.8 1.19 0.036 0.050 U 0.050
Area 4 A3 J13516 8/21/06 -0.008 U | 0.050 0360 | U 3.0 0.044 0.020 0.016 U 0016
Area 4 Ad JI3517 | &21/06 | 0.053 | U | 013 | 014 J U | 0.14 | -0307} U| 29 0.082 0.024 | 0.022 | U | 0022
OB/BCL Al J13518 8/22/06 0.123 U 0.31 0.25 U 0.25 -0.903 | U 2.9 0.220 0.035 0.030 Ul 0.030
OB/BCL A2 J13519 8/22/06 0.036 U 0.28 020 | U 0.20 -0.592 | U 2.9 0.059 0.033 0.030 Ui 0.030
OB/BCL A3 J13520 8/22/06 0.169 U 0.43 0.13 18] 0.13 -0.345 | U 2.9 0.437 0.018 0.015 U 0015
OB/BCL A4 JI135NS | 8/22/06 | 0.007 | U | 011 | 037 | U| 037 | 0472 | U} 33 0.172 0.046 | 0.040 | U | 0.040
Note: The following abbreviations apply to all Attachment 1 tables.
Note: Data qualified with B, B*, C, D, N, or J are considered acceptable values.
B = method blank contamination OB = overburden
B* =estimated MDA = minimum detectable activity
BCL = below cleanup levels N = spiked analyte recovery outside control limits
C = method blank contamination PQL = practical quantitation limit
D = diluted Q = qualifier
FS = focused sample R = rejected Attachment 1 SheetNo, 10f43
GEA = gamma energy analysis SPA = staging pile area Originator ~ J. M. Capron %%r£- Date 12/13/06
T = estimated U = undetected Checked  T. M. Blakley  Jwang Date 2fi EZ Dl
Calc. No. 0100C-CA-V0033 Rev. No. 0
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Americium-241  |Americium-241 GEA| Carbon-14 Cesium-137 Cobalt-60
Number Date pCi/g | Q | MDA | pCi/g [ Q | MDA | pCilg | Q | MDA | pCilg | Q| MDA | pCi/g | Q | MDA
SPA Al J13522 9/11/06 0 U 0.24 0.056 | U | 0.056 -124 | U 3.3 0.424 0.050 0040 | U | 0.040
SPA A2 J13523 9/11/06 0.056 U 0.21 026 | U 0.26 -1.19 1 U 2.8 0.141 0.035 0.031 U | 0.031
SPA A3 J135P1 9/12/06 0 uUJ 1.1 0.39 8] 0.39 -0.524 | U 2.1 3.00 0.041 0.036 U | 0.036
SPA A4 J135P0 9/12/06 -0.068 U 0.22 0045 | U] 0.045 | -0.403 | U 2.5 0.826 0.039 0.029 U} 0.029
SPA BS J13524 9/11/06 0.034 U 0.26 0.15 U 0.15 -1.58 1 U 2.9 0.494 0.028 0.026 U} 0.026
SPA B6 J13525 9/11/06 0 Ul 022 047 | U] 047 -1.05 | U 3.1 0.830 0.049 | 0.044 | U | 0.044
SPA B7 J135N8 9/11/06 0 U 0.23 0025 { U | 0.025 -1.27 | U 2.7 0.160 0.024 0.022 U} 0.022
SPA B8 J135N9 9/11/06 0.060 U 0.23 0.051 | U | 0.051 -1.53 | U 2.8 0.383 0.048 0.034 | U | 0.034
SPA C9 J135P2 9/12/06 0.030 U 0.23 0.11 U 0.11 -0.600 | U 2.6 0.290 0.020 0.023 U | 0.023
SPA C10 J135P3 | 9/12/06 0.271 U 0.52 0042 | U | 0042 | -0.647 | U 2.1 0.979 0.035 0.055 0.033
SPA C1 J135P4 9/12/06 0 U 0.23 0.49 U 0.49 -0.487 | U 2.4 1.16 0.046 0.050 U | 0.050
SPA C2 J135P5 9/12/06 | -0.033 | U 0.25 057 | U 0.57 -0.935 | U 2.1 0.644 0.055 0.055 U | 0.055
SPA D3 J135P6 9/12/06 | 0.063 | U | 024 027 U} 027 | 0356 | U 2.1 0.071 0.033 0.034 | U | 0.034
SPA D4- J135P7 9/12/06 0.085 U 0.22 016 | U 0.16 182 2.1 0.091 0.033 0.030 { U | 0.030
SPA D5 J135P8 9/12/06 0 U 0.59 0.067 { U | 0.067 0362 | U 22 1.18 0.053 0.063 0.051
SPA D6 J135P9 9/12/06 0059 | U 0.23 0.020 | U} 0.020 -1.06 | U 2.3 0.198 0.017 0.014 Ui 0015
FS-7 JI2XM4 | 7/26/06 0040 | U | 0.040 0045 | U} 0.045 0062 | U | 0.062
Sample Location Sample | Sample Europium-152 Europium-154 Europium-155 Nickel-63 Plutonium-238
Number Date pCi/g | O | MDA | pCi/fg | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g Q | MDA
Area 1l Al J134Y7 8/17/06 0.161 0.097 0.15 U 0.15 0.16 U 0.16 2.49 U 2.9 -0.025 | U 0.30
Duplicate of J134Y7 J134Y9 8/17/06 0.142 0.083 0.16 U 0.16 0.12 U 0.12 1.42 U 3.1 -0.074 { U 0.57
Split of J134Y7 J13504 8/17/06 0.128 U | 0.0519 | 0.0360 | U | 0.0648 | 0.0388 | U | 0.0437 7.70 5.73 0.00793 | U | 0.0442
Area 1 A2 J13500 8/17/06 0.083 0.044 | 0.069 | U | 0.069 0.068 | U { 0.068 0441 | U 2.9 0.186 | U 0.71
Area 1 A3 J134Y8 8/17/06 0.064 U 0.064 | 0.082 | U | 0.082 0.092 | U] 0.092 -0.194 | U 3.1 -0.110 1 U 0.84
Area ]l A4 J13501 8/17/06 0.024 U | 0024 | 0032} U| 0032 ] 0051 | U} 0051 008 |U 2.8 0 U 0.56
Area2 Al J13502 8/17/06 0.082 U | 0.082 0.11 U 0.11 0.092 | U 0.13 0673 | U 2.9
Duplicate of J13502 J13508 8/17/06 0.085 U 0.085 0.11 U 011 | 012 9] 0.12 1.49 U 2.8
Split 0f J13502 J13505 8/17/06 | 0.00852 | U | 0.0396 | 0.0175 | U | 0.0522 | 0.0255 | U | 0.0411 3.57 Ul 558
Area2 A2 J13503 8/17/06 0.055 U 0.055 0.075 | U | 0.075 0.073 | U} 0.073 12.4 2.8
Area 2 A3 J13506 8/17/06 0.281 0.099 0.15 18 0.15 0.14 U 0.14 1.37 U 2.8
Area 2 Ad J13507 8/17/06 0.087 U | 0087 011 {-U 0.11 0.11 9] 0.11 35.8 2.9
Attachment 1 Sheet No. 2 of 43
Originator  J. M. Capron Date 12/13/06
Checked T. M. Blakley Date
Calc. No. 0100C-CA-V0033 Rev. No. 0
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location ‘Sample | Sample Europium-152 Europium-154 Europium-155 Nickel-63 Plutoninm-238
Number Date pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/g 1Q| MDA | pCi/g | Q | MDA
Area 3 Al 713510 | 8/21/06 | 0069 | U | 0.069 | 0090 | U} 009 | 0095 | U} 0095 | -1.60 |U| 3.6 0 Ur| 0.31
Area3 A2 713511 8/21/06 | 0.138 0.053 { 0071 | U | 0071 | 0081 | U| 0081 | -0913 {U| 36 0.000 | UL 0.11
Area3 A3 J13512 8/21/06 | 0.140 0097 | 014 | U| 0.14 016 { U| 016 | 0975 U] 35 0.030 | U] 0.097
Area 3 A4 JI13513 | 8/21/06 | 0.082 0.046 | 0.068 | UJ 0068 | 0078 | U 0078 | -131 JU| 36 0.176 {UJ| 0.67
Area 4 Al 113514 | 8/2106 | 0070 | U | 0070 | 011 | U | o011 0098 | U 0098 | -0912 | U| 34 0 ur| 079
Area 4 A2 713515 8/21/06 | 0.159 0.074 { 0.095 | U| 0095 | 011 |U| 011 -191 |U| 35 0 Urf 0.6
Area 4 A3 J13516 8/21/06 | 0.038 | U | 0.038 | 0.049 | U | 0.049 | 0.075 | U | 0.075 231 U] 36 -0.050 | U| 039
‘Aread Ad J13517 8/21/06 | 0.048 | U | 0.048 | 0.070 | U | 0.070 | 0.097 | U | 0097 | -0.187 |U| 34 0 Ul 062
OB/BCL Al J13518 8/22/06 | 0.080 | U | 0080 | 0097 { U | 0097 | 013 | U| 013 02900 |U| 24 0.037 | UJ| 028
OB/BCL A2 713519 822/06 1 0065 | U | 0065 | 010 U] 010 | 0094 | U| 0094 | 0236 |U| 24 0 Ul 018
OB/BCL A3 713520 | 8/22/06 | 0.041 | U | 0.041 | 0.050 | U] 0.050 | 0083 | U | 0083 | -0523 |U| 23 -0.076 | U| 027 °
OB/BCL A4 JI35N5 | 8/22/06 | 010 | U | 0.10 012 | U| 012 014 | U| 014 | 055 U] 24 0 Ul 014
SPA Al 113522 | 9/11/06 0.11 Ul 0l 012 J U 012 | 0088 | U] 0.088 | 0760 |U| 25 -0.070 | U| 053
SPA A2 113523 9/11/06 | 0075 | U | 0075 | 012 | U| 0.12 010 | U| 010 0208 |U| 26 0060 | U| 046
SPA A3 T135P1 9/12/06 | 0.483 0.11 013 | U 013 015 | U| 015 | 0735 |U| 3.7 0.168 | UI| 043
SPA A4 J135P0 | 9/12/06 | 0.214 0.085 | 0095 | U | 0095 | 0068 | U] 0.068 | -0.821 |U| 3.1 0 Ul o051
SPA B5 713524 | 9/11/06 | 0.112 0.064 | 0080 | U | 0080 | 015 | U] 0.15 0382 |U| 27 0061 | U| 047
SPA B6 713525 9/11/06 0.13 Ul 013 016 | U] 0.16 017 | U | 017 155 |U| 26 0073 | U| 056
SPA B7 J135N8 | 9/11/06 | 0.046 | U | 0046 | 0078 | U | 0078 | 0049 | U | 0049 | -0340 |U| 2.7 0 Ul 049
SPA B8 J135N9 | o/11/06 | 0.093 | U] 0093 | 010 | U 010 | 0079 | U| 0079 | 0215 |U| 27 0 Ul 050
SPA C9 J135P2 | 9/12/06 | 0.049 | U | 0.049 | 0.054 | U} 0.054 | 0.065 | U | 0.065 236 {U| 36 0 U| 045
SPA C10 J135P3 | 9/12/06 | 0.363 0.079 | 0089 | U 0.080 | 0064 | U| 0064 | 0238 |U| 34 0 Ul 046
SPA C1 J135P4 | 9/12/06 | 0.156 0.12 016 { UL 016 018 | U | 018 0826 |U| 35 0 U | 044
SPA C2 J135P5 | 9/12/06 0.16 U | 016 019 Ul 019 020 Ul 020 0462 [U| 36 0.104 | U] 050
SPA D3 J135P6 | 9/12/06 | 0077 | U | 0077 | 011 | U] o0.11 011 | U} o1t 0569 |Ul 35 0 Ul 051
SPA D4 J135P7 | 9/12/06 | 0071 | U | 0.071 | 0.087 | U | 0.087 | 0.095 | U} 0.095 0 Ul 35 0075 | U| 057
SPA D5 J135P8 | 9/12/06 014 | U | 014 014 | U| 014 010 {U| 0.10 166 Ul 4.0 -0.063 | U] 048
SPA D6 J135P9 9/12/06 | 0035 | U | 0.035 | 0.041 | U | 0041 | 0035 | U | 0035 | -0594 [U| 3.6 0.020 | U | 0.076
FS-7 JI2XM4 | 7/26/06 | 0070 | U | 0070 | 017 | U | 0.17 | 0.041 | U | 0.041
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample | Plutonium-239/240 Plutonium-241 Potassium-40 Radium—226 Radium-228
Number Date pCilg | QO | MDA | pCifg | Q| MDA | pCi/g | O | MDA | pCi/g | Q] MDA | pCi/g | Q | MDA
Areal Al J134Y7 | 8/17/06 | 0.025 | U | 0.19 116 | U 24 21.6 0.37 0.754 0.082 1.04 0.19
Duplicate of J134Y7 | J134Y9 | 8/17/06 0 Ul 057 491 | U 21 11.4 0.28 0.401 0.063 | 0.530 0.15
Split of J134Y7 J13504 | 8/17/06 | 0.0461 00250 | 126 | U | 287
Area 1 A2 J13500 | 8/17/06 0 Ul o7l 141 U 21 23.8 0.18 0.843 0.032 1.34 0.080
Area 1 A3 J134Y8 | 8/17/06 0 U | 084 640 | U 22 13.1 0.27 0.566 0.048 | 0.873 0.11
Area 1 A4 713501 8/17/06 0 U | 056 814 | U 22 11.5 0.10 0.409 0.021 | 0.638 0.040
Area2 Al 713502 8/17/06 21.3 0.29 0.757 0.061 117 |- 0.13
Duplicate of J13502 | J13508 | 8/17/06 214 0.33 0.758 0.064 1.13 0.14
Split of 713502 J13505 8/17/06 .
Area 2 A2 J13503 8/17/06 10.7 0.26 0.414 0.046 | 0.656 |- 0.096
Area 2 A3 113506 | 8/17/06 21.9 0.38 0.832 0.089 1.15 0.17
Area 2 A4 113507 | 8/17/06 10.5 0.32 0.382 0.064 | 0.680 0.25
Area 3 Al J13510 | 8/21/06 | -0.023 { UT | 022 |-0542]| U 23 11.3 0.23 0.524 0.059 | 0.781 0.14
Area 3 A2 J13511 8/21/06 | 0.036 | U | 0068 | -191 | U 22 12.3 0.21 0.833 0.042 | 0.844 0.094
Area 3 A3 113512 | 8/21/06 0 U | 0077 | -106 | U 18 20.2 0.41 0.827 0.086 1.14 0.18
Area 3 Ad J13513 8/21/06 0 ur| 067 | -106 | U 20 11.7 0.22 0.411 0.042 | 0.644 0.097
Aread Al J13514 | 8/21/06 0 US| 079 | 403 | U 24 10.5 0.32 0.441 0.051 | 0.607 0.15
Area 4 A2 713515 8/21/06 | 0073 | UT| 056 | 773 | U 27 20.2 0.32 0.981 0.056 1.25 0.13
Area 4 A3 713516 8/21/06 | 0050 | U | 039 | 348 | U 22 12.0 0.16 0.434 0.032 | 0.649 0.076
Area 4 A4 JI3517 | 821/06 | 0081 | U] 062 | -531 | U 21 10.4 0.19 0.399 0.036 | 0.596 0.085
OB/BCL Al 113518 8/22/06 | 0.037 | Ul ] 0.14 142 | U 28 22.0 0.36 0.724 0.062 1.31 0.15
OBR/BCL A2 113519 8/22/06 0 U | 011 7.02 | U 28 11.1 0.25 0.417 0.052 | 0.670 0.13
OB/BCL A3 113520 | 8/22/06 | 0.045 | U | 012 627 | U 27 217 0.15 0.710 0.030 1.11 0.068
OB/BCL A4 JI35NS | 8/22/06 0 U | 0069 | 619 | U 27 25.8 0.35 0.911 0.076 1.34 0.14
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample | Plutonium-239/240 Plutonium-241 Potassium-40 Radium-226 Radium-228
Number | Date pCilg | Q | MDA | pCi/g  Q | MDA | pCi/g | Q| MDA | pCi/g 1 Q| MDA | pCi/g | Q | MDA
SPA Al J13522 9/11/06 0 U 0.53 137 { U 19 12.4 0.38 0.503 0.078 0.824 0.17
SPA A2 J13523 9/11/06 0 U 0.46 529 | U 19 12.0 0.34 0.376 0.063 0.598 0.15
SPA A3 J135P1 9/12/06 0.279 | UJ 0.43 582 { U 18 1.3 U 1.3 0.740 0.062 1.08 0.15
SPA A4 J135P0 9/12/06 0 U 0.51 1.71 U 21 12.5 0.26 0.438 0.068 0.765 0.12
SPA BS J13524 9/11/06 0.061 U 0.47 119 | U 18 14.1 0.26 0.412 0.053 0.822 0.10
SPA B6 J13525 9/11/06 0.145 U 0.56 2.92 U 18 22,7 0.42 0.799 0.076 1.33 0.18
SPA B7 J135N8 9/11/06 0.064 U 0.49 7.08 | U 16 13.0 0.18 0.446 0.043 0.728 0.10
SPA B8 JI35N9 9/11/06 0 U 0.50 976 | U 21 13.6 0.33 0.561 0.072 1.09 0.16
SPA C9 J135P2 9/12/06 0 U 0.45 -1.19 1 U 18 13.0 0.17 0.670 0.036 0.927 0.082
SPA C10 J135P3 9/12/06 0.179 U 0.46 453 | U 21 12.6 0.25 0.501 0.061 0.698 0.14
SPA C1 J135P4 9/12/06 0.115 U 0.44 688 | U 22 274 1.7 0.835 0.078 1.37 0.21
- SPAC2 JI35P5 | 9/12/06 | 0.157 | U | 040 623 | U 20 23.1 0.34 0.878 0.100 1.17 0.24
SPA D3 J135P6 9/12/06 0.106 |"U 0.41 504 | U 19 11.4 0.34 0.499 0.069 0.729 0.13
SPA D4 J135P7 9/12/06 0 U 0.57 12.5 U 20 13.1 0.30 0.491 0.053 0.769 0.10
SPA D5 J135P8 9/12/06 0 U 0.48 0953 | U 20 13.1 0.42 0.547 0.100 0.779 0.20
SPA D6 J135P9 | 9/12/06 | 0.010 | U | 0.076 | 426 | U 19 13.1 0.13 | 0.563 0.027 | 0.824 0.062
FS-7 JI2XM4 | 7/26/06 7.49 0.58 0.256 0.078 0.357 0.21
, Sample | Sample Silver-108m Thorium-228 Thorium-232 Total beta Tritium
Sample Location Number Date Radiostrontium
pCi/g | Q | MDA | pCi/lg | Q | MDA | pCi/g | Q | MDA | pCi/lg | Q| MDA | pCi/g | Q | MDA
Area 1 Al J134Y7 8/17/06 0.034 U { 0.034 1.09 0.063 1.04 0.19 0148 |U| 024 -2.44 U 2.7
Duplicate of J134Y7 J134Y9 8/17/06 0.025 U | 0.025 | 0.622 0.049 0.530 0.15 0115 U} 022 -1.10 U 2.7
Split 0f J134Y7 J13504 8/17/06 |-0.00909} U | 0.0130 0.323 0.149 | 0.00726 | U | 0.044
Area 1 A2 J13500 8/17/06 0.014 U ! 0.014 1.26 0.025 1.34 0.080 0.048 Ul 027 -1.42 U 3.1
Area 1 A3 J134Y8 8/17/06 0.018 U | 0.018 | 0.705 0.034 | 0.873 0.11 0.136 | U} 021 -1.21 U 2.9
Area 1 A4 J13501 8/17/06 0.006 U | 0.006 | 0.549 0,012 | 0.638 0.040 0.049 U | 024 -1.56 U 2.7
Area 2 Al J13502 8/17/06 0.024 U | 0.024 1.05 0.041 1.17 0.13 0.009 | U} 027 -0.857 | U 2.8
Duplicate of 713502 J13508 8/17/06 0.023 U 0.023 1.08 0.043 1.13 0.14 0.065 |U| 0.22 -1.10 U 3.1
Split of J13502 J13505 8/17/06 | 0.00243 § U | 0.0112 0.0128 1 U} 0.157 | -0.0323 | U | 0.0492
Area 2 A2 J13503 8/17/06 0.017 U | 0017 | 0.646 0.043 0.656 0.096 0.114 U} 022 -0.836 | U 2.7
Arca 2 A3 J13506 8/17/06 0.029 U | 0.029 1.10 0.055 1.15 0.17 0.035 JU| 0.21 -1.24 U 2.7
Area 2 A4 113507 8/17/06 0.026 U 0.026 | 0.647 0.073 0.680 0.25 0094 | U| 0.18 7.71 2.8
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Attachment 1. 118-C-1 Verification Sampling Results.

. Sample | Sample Silver-108m Thorium-228 Thorium-232 T,o tal bet? Tritium
Sample Location Number Date Radiostrontium
pCi/g | Q | MDA | pCi/g | Q | MDA | pCi/g | O | MDA | pCi/g | Q| MDA | pCi/g | Q | MDA
Area 3 Al J13510 8/21/06 0.021 U | 0021 0.548 0.036 0.781 0.14 0016 {U| 0.27 0.488 U 2.9
Area 3 A2 J13511 8/21/06 | 0.016 | U | 0.016 | 0.693 0.030 | 0.844 0.094 | 0087 |U| 026 <116 UL 3.0
Area 3 A3 J13512 8/21/06 | 0032 | U | 0032 | 1.03 0.058 1.14 0.18 0.279 0.19 | -0361  U| 3.1
Area 3 A4 J13513 8/21/06 | 0.016 | U | 0.016 | 0.534 0.028 | 0.644 0.097 | 0.263 0.21 -1.58 | U 29
Aread Al J13514 8/21/06 0.022 U | 0022 | 0551 0.038 0.607 0.15 -0.008 [U| 022 0966 | U 2.9
Area 4 A2 J13515 8/21/06 | 0023 § U | 0023 | 122 0.040 1.25 0.13 0139 |U| 0.19 -145 | U| 28
Area 4 A3 713516 8/21/06 | 0.010 | U | 0.010 | 0.573 0.019 | 0.649 0076 | 0110 |U| 020 -153 | U] 3.0
Area 4 A4 J13517 8/21/06 | 0.014 | U | 0.014 | 0515 0.023 | 0.596 0.085 | -0.048 |U| 0.0 233 JU| 29
OB/BCL Al 113518 8/22/06 { 0.021 | U | 0.021 1.05 0.044 1.31 0.15 008 |Ul. 026 .1 209 {uUr| 28
OBR/BCL A2 J13519 8/22/06 | 0.019 | U | 0019 | 0.550 0.035 | 0.670 013 0.052 |U| 0.29 -149 jur| 27
OB/BCL A3 113520 8/22/06 | 0.011 | U | 0.011 1.06 0022 | 1.11 0.068 2.10 025 | -0518 fuI| 27
OB/BCL A4 JI35N5 | 822/06. | 0.027 | U | 0027 | 1.20 0.052 | 1.34 0.14 0.089 |U| 027 22,00 | UI| 3.1
SPA Al J13522 | 9/11/06 | 0.032 | U | 0.032 | 0.807 0.075 | 0.824 0.17 0211 Ul 022 | 0913 | U | 3.0
SPA A2 713523 9/11/06 | 0.022 | U | 0.022 | 0.496 0.036 | 0.598 0.15 0.158 u| 0.1 0 Ul 25
SPA A3 J135P1 9/12/06 | 0.033 | U | 0.033 136 | - | 0.073 1.08 0.15 0.855 0.21 2133 Ul 25
SPA A4 J135P0 | 9/12/06 | 0.025 | U | 0.025 | 0.886 0.057 | 0.765 0.12 0.315 0.25 0.253. | U 3.0
SPA B5 713524 | 9/11/06 | 0.022 | U | 0022 | 0.678 0.036 | 0.822 0.10 0.235 0.21 -0.768 | U | 26
SPA B6 J13525 9/11/06 | 0.035 | U | 0035 | 1.41 0.075 1.33 0.18 0070 f U] 023 | -0821 | U] 28
SPA B7 J135N8 | 9/11/06 | 0.014 | U | 0.014 | 0.644 0.022 | 0.728 0.10 0.057 | U} 0.21 0189 | U| 25
SPA B8 J135N9 | 9/11/06 | 0.028 | U | 0.028 | 0.965 0.062 1.09 0.16 0115 fU| 025 | <0757 | U| 26
SPA C9 J135P2 | 9/12/06 | 0.014 | U | 0014 | 0.771 0.025 | 0.927 0.082 | 0203 |U| 0.21 -0.566 | U | 3.0
SPA C10 J135P3 | 9/12/06 | 0.025 | U | 0.025 | 0.898 0.054 | 0.698 0.14 0.327 0.21 0214 U] 256
SPA C1 J135P4 | 9/12/06 | 0.037 | U | 0.037 | 1.50 0.076 1.37 0.21 0.333 0.21 -0952 | U 3.0
SPA C2 J135P5 | 9/12/06 | 0.040 | U | 0.040 | 1.35 0.095 1.17 0.24 0191 JU| 022 | 0933 | U| 26
SPA D3 J135P6 | 9/12/06 | 0.022 | U | 0.022 | 0.558 0.038 | 0.729 0.13 0117 U] 023 -1.60 UL 26
SPA D4 J135P7 | 9/12/06 | 0.020 | U | 0.020 | 0.703 0.037 | 0.769 0.10 | -0.019 U} 022 | 0272 | U| 25
SPA DS J135P8 | 9/12/06 | 0.040 | U | 0.040 | 0.865 0.084 | 0.779 0.20 0.475 022 | 0322 1 U| 27
SPA D6 J135P9 | 9/12/06 | 0.011 | U | 0.011 | 0926 0.025 | 0.824 0.062 | 0.031 |U| 025 -0.406 | U 2.8
FS-7 Ji2xM4 | 7/26/06 | 0.025 | U | 0025 | 0.226 0.033 | 0.357 0.21
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Attachment 1. 118-C-1 Verification Sampling Results,

Sample Location Sample | Sample | Uranium-233/234 Urapium-235 Uranium-235 GEA Uranium-238 Uranium-238 GEA
Number Date pCilg | Q | MDA | pCi/g | Q | MDA | pCi/g | Q| MDA | pCi/g | Q] MDA | pCi/g | Q | MDA
Area 1 Al 1134Y7 | 8/17/06 | 0.338 0022 | 0010 | UJ 0027 ] 018 JU| 0.18 0.389 0.022 5.3 Ul 353
Duplicate of J134Y7 | J134Y9 | 8/17/06 | 0.387 0.026 | 0.027 0.025 1 020 JU| 020 0.415 0.034 4.2 Ul 42
Split of J134Y7 113504 | 8/17/06 | 0.545 0.0170 | 0.0225 0.0354 0.575 0.0300
Area 1 A2 J13500 | 8/17/06 | 0.420 0031 | 0024 J U 0026 | 010 | U] o010 0.422 0.027 23 ul 23
Area 1 A3 J134Y8 | 8/17/06 | 0.527 0020 | 0025 U] 0028 | 012 JU| o012 0.479 0.029 2.7 Ul 27
Area 1 A4 J13501 | 8/17/06 | 0.480 024 | 0116 | U| 030 | 0044 | U | 0044 | 0.736 0.24 1.1 U 1.1
Area 2 Al 713502 | 8/17/06 013 | U| 013 4.0 U| 40
Duplicate of J13502 | J13508 8/17/06 0.16 | U] 0.16 3.8 U] 38
Split of 713502 713505 | 8/17/06
Area 2 A2 713503 | 8/17/06 010 [ U o010 2.8 Ul 28
Area 2 A3 113506 | 8/17/06 018 | Ul 018 5.4 Ul 54
Area2 Ad 113507 | 8/17/06 015 {U| 015 5.4 Ul 54
Area3 Al J13510 | 8/21/06 | 0.364 025 | 0040 | U 031 014 U] 014 0.265 0.25 3.4 Ul 34
Area3 A2 713511 8/21/06 1.09 020 | 0129 | U| 025 011 U] o011 0.825 0.20 2.5 Ul 25
Area 3 A3 J13512 | 8/21/06 | 0235 | U | 026 | 0041 | U] 0.31 021 | U] o021 0.269 0.26 4.8 Ul 48
Area 3 Ad J13513 8/21/06 | 0328 0.21 0 Ul 025 | 009 | U 0099 | 0438 0.21 2.1 Ul 21
Area 4 Al J13514 | 8/21/06 | 0.231 022 | 0070 | U] 027 014 | U| 0.14 0.607 0.22 35 Ul 35
Aread A2 J13515 | 821/06 | 0211 | U | 023 0 U | 028 019 | U] 019 0.362 0.23 33 Ul 33
Artea 4 A3 J13516 | 8/21/06 | 0.537 026 | 004t | U] 031 | 0069 | U| 0069 | 0.671 0.26 17 ul 17
Area 4 A4 J13517 8/21/06 | 0.422 0.29 0 U 036 | 0091 | U] 0091 | 0268 |U| 029 22 ul 22
OB/BCL Al J13518 | 8/22/06 | 0.430 013 | 0020 | U| 015 019 | Ul o019 0.480 0.13 3.4 U| 34
OB/BCL A2 113519 | 8/22/06 | 0.428 013 | 0020 | U| 015 013 U 013 0.478 0.13 3.4 U| 34
OB/BCL A3 713520 | 8/22/06 | 0.575 0.13 0 Ul o016 | 0072 | U] 0072 | 0508 0.13 4.4 Ul 44
OB/BCL A4 JI35N5 | 8/22/06 | 0.383 0.12 0 Ul 014 019 | U] 0.19 0.399 0.12 47 U| 47
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Uranium-233/234 Uranium-235 Uranium-235 GEA Uranium-238 Uranium-238 GEA
Number Date pCilg | O | MDA | pCi/g 1 O | MDA | pCi/g | Q| MDA | pCi/g | Q| MDA | pCi/lg | Q | MDA
SPA Al J13522 9/11/06 0415 0.21 0.067 | U 0.26 0.15 U 0.15 0.663 0.21 4.5 U 4.5
SPA A2 113523 9/11/06 | 0.364 0.25 0.040 | U | 031 014 U] 014 0.398 0.25 4.2 U 4.2
SPA A3 J135P1 9/12/06 | 0.406 0.26 0 Ut 031 018 | U] 018 0.541 0.26 4.2 U 4.2
SPA A4 J135P0 9/12/06 | 0.387 0.25 0.039 { U} 030 0.1t U] 01 0.646 0.25 3.7 U 3.7
SPA BS J13524 9/11/06 -| 0.448 0.21 0 Ul 026 014 | U} 014 0.811 0.21 3.0 U 3.0
SPA B6 J13525 9/11/06 0.415 0.23 0 19} 0.27 0.22 U 0.22 0.237 0.23 5.1 U 5.1
SPA B7 J135N8 9/11/06 0.276 0.26 0042 | U 0.32 0072 { U | 0.072 0518 0.26 2.7 U 2.7
SPA B8 J135N9 9/11/06 0.320 0.22 0035 | U 0.27 0.13 U 0.13 0.640 0.22 4.1 U 4.1
SPA C9 J135P2 9/12/06 0.626 0.039 0.045 0.038 0.12 U 0.12 0.498 0.039 2.0 U 2.0
SPA C10 J135P3 9/12/06 0.523 0.033 0.047 0.040 0.11 U 0.11 0.554 0.033 3.3 U 3.3
SPA C1 J135P4 9/12/06 0.467 0.042 | 0.011 | U | 0.041 0.23 U 0.23 0.370 0.034 5.6 U 5.6
SPA C2 J135P5 9/12/06 | 0.467 0.032 | 0.035 | U | 0.039 026 | U| 026 0.396 0.032 6.4 U 6.4
SPA D3 J135P6 9/12/06 | 0.552 0.047 | 0.036 | U | 0.045 015 U] 015 0.489 0.047 4.2 U 4.2
SPA D4 J135P7 9/12/06 0.524 0.038 0.043 0.037 0.14 U 0.14 0.497 0.030 3.2 U 3.2
SPA D5 J135P8 9/12/06 0.484 0.066 0.042 0.040 0.17 U 0.17 0.510 0.033 5.4 U 54
SPA D6 J135P9 | 9/12/06 | 0.577 0.19 0 Ul 023 | 0077 | U 0077 | 0426 0.19 1.6 Ul 1.6
FS-7 JI2XM4 | 7/26/06 0.068 | U | 0.068 6.4 U 6.4
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Attachment 1. 118-C-1 Verification Samplin

Results.

Sample Location Sample | Sample Aluminum Antimony Arscnic Barium Beryllium Boron
Number Date {mg/kg| Q| POL mgkg| Q| POL |mgke| O | PQL | mgkg | Q] POL |mg/hke| Q| POQL | mg/ks | O | PQL
Areal Al J134Y7 8/17/06 3880 8.0 1.2 U 12 2.7 1.7 48.1 0.06 0.78 0.06 1.3 0.66
Duplicate of J134Y7 J134Y9 8/17/06 4500 7.9 1.2 U 12 2.3 1.7 51.5 0.05 0.82 0.05 1.7 0.66
Split of J134Y7 J13504 8/17/06 6610 N 6.3 12 N 0.33 2.6 0.28 575 0.50 0.34 | B*| 0.071 1.6 B* 1.5
Area l A2 J13500 8/17/06 4130 8.0 12 U 1.2 1.9 1.7 52.0 0.06 0.69 0.06 1.6 0.66
Areal A3 J134Y8 8/17/06 4570 8.0 1.2 U 12 2.3 1.7 56.0 0.06 0.69 0.06 2.1 . 0.67
Area | Ad J13501 8/17/06 4460 7.9 12 U 1.2 3.3 1.7 487 0.06 0.88 0.06 1.6 0.66
Area2 Al J13502 8/17/06 4690 7.9 1.2 U 12 2.3 1.7 48.1 0.06 0.70 0.06 1.9 0.66
Duplicate of J13502 J13508 8/17/06 4090 8.0 12 U 12 2.4 1.7 48.4 0.06 0.86 0.06 1.7 0.67
Split of J13502 113505 8/17/06 6210 N 6.3 1.5 N 0.33 3.1 0.28 54.7 0.50 034 | B*} 0.071 1.9 B* 1.5
Area2 A2 113503 8/17/06 4310 8.0 12 18] 12 2.8 1.7 45.6 0.06 0.78 0.06 20 0.66
Area 2 A3 J13506 8/17/06 4050 8.0 1.2 U 1.2 2.0 1.7 44.4 0.06 0.68 0.06 2.2 0.66
Area2 Ad J13507 8/17/06 3990 7.9 1.2 U 1.2 2.4 1.7 54.5 0.05 0.93 0.05 1.5 0.66
Area 3 Al J13510 8/21/06 5540 7.9 1.2 U 1.2 1.8 1.7 63.8 0.06 0.70 0.06 1.6 J 0.66
Area3 A2 J13511 8/21/06 4550 8.0 4.3 1.2 33.9 1.7 132 0.06 0.50 0.06 4.6 J 0.66
Area 3 A2 résample J13HN3 9/29/06 4950 C 7.0 1.1 U 1.1 5.8 1.1 71.3 C| 0.06 0.28 0.03 2.1 1.1
Area 3 A3 J13512 8/21/06 5040 7.9 1.2 U 1.2 2.2 1.7 78.4 0.06 0.51 0.06 32 J 0.66
Area 3 Ad JI3513 .1 8/21/06 | 4700 7.9 12 (Ul 12 2.0 1.7 55.5 005 | 052 0.05 1.5 J | 066
Aread Al J13514 8/21/06 4880 7.9 1.2 U 1.2 2.1 1.7 48.6 0.05 0.58 0.05 1.0 J 0.66
Aread A2 J13515 8/21/06 5100 79 1.2 U 1.2 2.3 1.7 286 0.05 0.58 0.05 4.9 J 0.66
Aread A3 J13516 8/21/06 4080 7.9 12 U 1.2 2.4 1.7 49.9 0.05 0.37 -0.05 0.65 Ul| 0.65
Aread A4 J13517 8/21/06 | 4070 7.9 12 | U 12 22 1.7 49.2 0.06 0.43 0.06 0.66 US| 0.66
OB/BCL Al J13518 8/22/06 4660 8.3 13 UJ 13 2.2 1.8 48.7 0.06 0.65 0.06 2.1 ull 0.69
OB/BCL A2 J13519 8/22/06 4740 8.4 1.3 UJ 1.3 2.2 1.8 50.0 0.06 0.69 0.06 1.8 ull 070
OB/BCL A3 J13520 8/22/06 3690 8.4 1.3 Ul 1.3 1.8 9] 1.8 46.0 0.06 0.60 0.06 1.6 ull 070
OB/BCL A4 J135N5 8/22/06 4760 8.4 1.3 UJ 1.3 2.3 : 1.8 584 0.06 0.52 0.06 2.0 Ul} 070
SPA Al J13522 9/11/06 5120 6.6 1.0 U 1.0 3.0 1.1 52.9 0.06 0.43 0.03 1.2 1.1
SPA A2 J13523 9/11/06 5020 6.6 1.0 U 1.0 2.5 1.1 534 0.06 0.31 0.03 1.1 U 1.1
SPA A3 J135P1 9/12/06 5300 6.5 1.0 U 1.0 2.3 1.1 53.3 0.06 0.37 0.03 1.7 1.1
SPA A4 J135P0 9/12/06 4600 6.5 1.0 U 1.0 33 1.1 53.5 0.06 0.31 0.03 2.0 1.1
SPA B5 J13524 9/11/06 5130 6.6 1.0 U 1.0 2.4 1.1 55.6 0.06 0.31 0.03 1.1 U 1.1
SPA BG6 J13525 911406 4830 6.6 1.0 U 1.0 2.3 1.1 54.9 0.06 0.34 0.03 1.1 U 1.1
SPA B7 J135N8 9/11/06 5310 6.6 1.0 U 1.0 2.4 1.1 54.7 0.06 0.35 0.03 1.1 U 1.1
SPA B8 J135N9 9/11/06 4900 6.5 1.0 U 1.0 2.9 1.1 60.1 0.06 0.30 0.03 1.1 U 1.1
SPA C9 J135P2 9/12/06 6390 6.5 1.0 U 1.0 1.8 1.1 495 0.06 0.57 0.03 10.7 1.1
SPA C10 J135P3 9/12/06 4580 6.6 1.0 U 1.0 2.0 1.1 60.0 0.06 0.36 0.03 1.1 U 1.1
SPA CI J135P4 9/12/06 5100 6.5 1.0 U 1.0 2.8 1.1 58.2 0.06 0.41 0.03 2.4 1.1
SPA C2 J135PS 9/12/06 4840 6.6 1.0 | U 1.0 2.6 1.1 62.9 0.06 0.41 0.03 2.6 - L1
SPA D3 J135P6 9/12/06 5000 6.5 1.0 U 1.0 3.0 1.1 63.8 0.06 0.44 0.03 1.5 1.1
SPA D4 J135P7 9/12/06 4870 6.6 1.0 U 1.0 2.0 1.1 56.0 0.06 0.42 0.03 1.1 1.1
SPA DS J135P8 9/12/06 5540 6.5 1.0 U 1.0 2.5 1.1 59.4 0.06 0.47 0.03 1.1 U 1.1
SPA D6 J135P9 9/12/06 5540 6.5 1.0 U 1.0 2.9 1.1 64.8 0.06 0.49 0.03 1.4 1.1
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample Location Sample | Sample Aluminum Antimony Arsenic Barium Beryllium Boron
Number Date mgke | Q | POL |mgkg| Q| POL |mgkg| Q | POQL | mg/kg | Q} POL | mp/ke | Q| POL | mg/kg | Q | POL
FS-1 J12XL8 7/26/06 5510 8.3 1.3 U 1.3 2.2 1.8 59.6 C| 006 0.23 0.06 1.9 0.69
FS-2 J12XL9 | 7/26/06 | 4040 8.3 1.3 U 1.3 3.5 1.8 405 | C| 006 0,18 0.06 14 0.69
FS-3 J12XMO0 7/26/06 3630 8.2 13 U 1.3 2.5 1.7 41.8 C| 0.06 Q.16 0.06 1.2 0.69
FS-4 J12XM1 7/26/06 5670 8.4 1.3 U 1.3 54 1.8 47.7 C| 0.06 0.19 0.06 19 0.70
FS-5 JI2XM2 | 7/26/06 | 7520 8.3 1.3 U 1.3 34 1.8 802 | C| 0.06 0.34 0.06 3.2 0.69
FS-7 J12XM4 7/26/06 3160 8.4 13 U 1.3 1.8 U 1.8 34.3 C 0.06 0.12 0.06 2.5 0.70
Equipment blank J13509 8/17/06 39.4 2.6 0.40 U 0.40 0.56 U 0.56 1.1 0.02 0.02 0.02 0.42 0.22
. Sample | Sample Cadmium Calcium Chromium Cobalt Copper Hexavu.lent
Sample Location Number | Date Chromium
mgke | Q| POL |mgkeg| O POL | mg/kg | Q | POL | mg/kg | Q| POL | mp/kg| Q| POL | mg/kg | O | PQL
Area ]l Al J134Y7 8/17/06 0.19 U 0.19 4380 4.5 5.6 C 0.36 7.0 0.39 11.7 0.33 0.20 U 0.20
-Duplicate of J134Y7 J134Y9 8/17/06 0.19 U 0.19 4570 4.5 6.6 C 0.36 7.9 0.38 12.7 0.33 0.20 U 0.20
Split of J134Y7 J13504 8/17/06 0.14 |UN| 0.14 5080 | CN 8.6 9.1 N 0.36 11.8 0.50 13.2 0.30 0.350 U | 0350
Areal A2 J13500 8/17/06 0.19 U 0.19 3820 4.5 8.6 C 0.36 59 0.39 9.9 0.33 0.20 U 0.20
Areal A3 J134Y8 8/17/06 0.20 U 0.20 6890 4.6 6.8 C 0.36 5.7 0.39 11.3 0.33 0.20 18} 0.20
Area 1 Ad J13501 8/17/06 0.19 U 0.19 8720 4.5 6.0 C 0.36 8.4 0.39 14.7 0.33 (.20 U 0.20
Area 2 Al J13502 8/17/06 0.19 U 0.19 6960 4.5 6.2 C 0.36 7.6 0.39 13.4 0.33 0.20 U 0.20
Duplicate of J13502 J13508 8/17/06 0.20 U 0.20 6310 4.6 5.8 C 0.36 7.5 0.39 13.4 0.34 0.21 0.20
Split of J13502 J13505 8/17/06 0.14 |UN| 0.14 7420 |CN 8.6 8.5 N 0.36 12.9 0.50 14.8 0.30 0.350 U | 0350
Area2 A2 J13503 8/17/06 0.19 U 0.09 6810 4.5 6.2 C 0.36 7.3 0.39 12.8 0.33 0.24 0.20
Area 2 A3 J13506 8/17/06 0.19 U 0.19 3560 4,5 5.4 C 0.36 6.8 0.39 10.5 0.33 0.20 U 0.20
Area 2 Ad J13507 8/17/06 0.19 U 0.19 5160 4.5 4.9 C 0.36 7.7 0.38 13.2 0.33 0.23 0.20
Area3 Al J13510 8/21/06 0.19 U 0.19 4550 4.5 8.0 C 0.36 8.9 0.39 18.1 0.33 0.20 U 0.20
Area3 A2 J13511 8/21/06 0.19 U 0.19 5450 4.5 8.1 C 0.36 13.1 0.39 286 0.33 0.20 U 0.20
Area3 A2 resample | J13HN3 9/29/06 0.12 0.09 5080 | C 2.6 7.2 C 0.22 8.6 0.15 45.2 0.25
Area3 A3 J13512 8/21/06 0.19 U 0.19 14100 4.5 9.2 C 0.36 7.7 0.39 30.6 0.33 0.20 U 0.20
Area 3 Ad JI13513 | 821/06 | 0.19 | U | 0.19 | 5580 4.5 74 | C | 036 8.5 0.38 17.9 0.33 020 | UJ 020
Arca4d Al J13514 8/21/06 0.19 U 0.19 5600 4.5 6.6 C 0.36 8.8 0.38 14.7 0.33 0.20 U 0.20
Aread A2 J13515 8/21/06 0.19 8] 0.19 7040 4.5 62 | C 0.35 8.5 0.38, 15.1 0.33 0.20 U 0.20
Arca 4 A3 J13516 8/21/06 0.19 U 0.19 8360 4.5 6.0 C 0.35 7.2 0.38 142 0.33 0.20 U 0.20
Area 4 A4 J13517 | 821006 | 019 | U | 019 | 5450 4.5 53 C | 036 8.1 0.39 14.8 0.33 020 | U{ 020
OB/BCL Al J13518 8/22/06 0.20 U 0.20 5120 4.7 . 6.1 0.38 7.7 0.40 15.8 0.35 0.20 U 0.20
OB/BCL A2 J13519 8/22/06 0.21 U 0.21 5110 4.8 6.4 0.38 7.8 041 15.0 0.35 0.20 U 0.20
OB/BCL A3 J13520 8/22/06 0.20 U 0.20 4200 4.8 53 0.38 6.9 0.41 12.8 0.35 0.24 0.20
OB/BCL A4 J135NS 8/22/06 0.20 U (.20 4710 4.8 6.8 0.38 7.1 0.41 11.9 0.35 0.20 U 0.20
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Attachment 1. 118-C-1 Verification Samplin;

Results.

. Sample | Sample Cadmium Calcium Chromium Cobalt Copper Hexava.lent
Sample Location Number Date Chromium
mg/ke | Q| POL {mg/keg| Q| POL [ mgkg| QO | POL | mg/keg | Q| PQL | mg/ke | Q| POQL | mgkg | QO | POL
SPA Al J13522 9/11/06 0.09 U 0.09 5340 2.5 75 0.20 7.6 0.14 15.3 0.23 0.20 U 0.20
SPA A2 J13523 9/11/06 0.09 U 0.09 4730 2.5 8.1 0.20 6.2 0.14 15.6 0.23 0.20 U 0.20
SPA A3 J135pP1 9/12/06 0.09 U 0.09 6010 2.5 8.0 0.20 7.0 0.14 15.8 0.23 0.20 0.20
SPA A4 ~ J135P0 9/12/06 0.09 U 0.09 5390 2.5 7.0 0.20 6.7 0.14 15.7 0.23 0.30 0.20
SPA BS 113524 9/11/06 0.09 U 0.09 4420 2.5 8.8 0.20 6.4 0.14 16.4 0.23 1.9 0.20
SPA B6 J13525 9/11/06 0.09 U 0.09 4330 2.5 9.3 0.20 72 0.14 15.9 0.23 0.20 9] 0.20
SPA B7 J135N8 9/11/06 0.09 U 0.09 4610 2.5 8.0 0.20 7.0 0.14 14.9 0.23 0.20 U 0.20
SPA B8 J135N9 9/11/06 0.09 U 0.09 4090 2.5 7.6 0.20 6.7 0.14 13.9 0.23 (.20 U 0.20
SPA C9 J135P2 9/12/06 0.09 U 0.09 8710 2.5 6.8 0.20 5.6 0.14 144 0.23 0.20 U 0.20
SPA C10 J135P3 9/12/06 009 | U 009 4870 2.5 6.5 0.20 6.5 0.14 13.3 0.23 0.29 0.20
SPA Ci J135P4 9/12/06 0.09 U 0.09 3800 2.5 7.7 0.20 6.4 0.14 14.4 0.23 0.20 0.20
SPA C2 J135P5 9/12/06 0.09 U 0.09 4920 2.5 7.6 0.20 6.8 0.14 15.2 0.23 0.20 Ul 020
SPA D3 J135P6 9/12/06 0.09 U 0.09 5000 2.5 7.7 0.20 6.6 0.14 12.7 0.23 0.26 0.20
SPA D4 J135P7 9/12/06 0.09 U 0.09 5170 2.5 7.2 0.20 6.6 0.14 12.6 0.23 0.34 0.20
SPA D5 J135P8 9/12/06 0.09 U 0.09 4860 2.5 9.1 0.20 7.5 0.14 14.3 0.23 0.20 U 0.20
SPA D6 J135P9 9/12/06 0.09 U 0.09 5180 2.5 8.2 0.20 7.8 0.14 14.1 0.23 0.30 0.20
FS-1 JI2XL8 7/26/06 0.20 U 0.20 3880 4.7 8.6 0.38 73 041 13.8 0.35
FS-2 J12XL9 7/26/06 0.20 U 0.20 9250 4.7 6.3 0.38 7.9 Q.40 13.6 0.35
FS-3 J12XMO 7/26/06 0.20 U 0.20 6320 4.7 4.8 0.37 6.1 0.40 10.5 0.34
FS-4 J12XM1 7/26/06 0.20 U 0.20 11400 4.8 72 0.38 8.6 0.41 17.4 0.35
FS-5 J12XM2 7/26/06 0.20 U 0.20 6130 4.7 10.2 0.38 10.5 0.40 233 0.35
FS-7 J12XM4 7/26/06 0.20 U 0.20 13900 4.8 4.0 0.38 7.0 0.41 16.7 0.35
Equipment blank J13509 8/17/06 0.06 U 0.06 22.1 1.5 0.70 C 0.12 0.13 u Q.13 0.11 U 0.11
Sample Location Sample | Sample Iron Lead Magnesium Manganese Mercury Molybdenum
Number Date meke| Q| POL imghke| Q! POQL | mg/keg! Q | POL | mg/kg |O! POL | mg/ks | Q| POL | mg/kg | O | POL
Areal Al J134Y7 8/17/06 15700 9.7 4.5 0.86 3170 2.7 296 0.08 0.02 U 0.02 0.80 u 0.80
Duplicate of J134Y7 J134Y9 8/17/06 | 18100 9.6 4.5 0.85 3630 2.7 328 0.08 0.01 U 0.01 0.80 U 0.80
Split of J134Y7 J13504 8/17/06 | 22600 | N 2.4 42 0.15 4570 122 342 N 0.10 0.0067 | U | 0.0067 12 U 12
Arcal A2 J13500 8/17/06 | 13900 9.6 4.1 0.86 3270 2.7 260 0.08 0.02 U 0.02 0.80 U 0.80
Area 1l A3 J134Y8 8/17/06 14000 9.7 3.5 0.86 3250 2.7 259 0.08 0.02 U 0.02 (.81 U 0.81
Area 1 A4 J13501 8/17/06 19100 9.6 4.9 0.86 4620 2.7 362 0.08 0.02 U 0.02 0.80 U 0.80
Area2 Al 113502 8/17/06 18900 9.6 3.7 0.85 3970 2.7 317 0.08 0.01 U 0.01 0.80 U 0.80
Duplicate of J13502 J13508 8/17/06 17800 9.7 3.7 0.87 3680 2.7 314 0.08 0.01 U 0.01 0.81 U 0.81
Split of J13502 J13505 8/17/06 | 23700 | N 24 4.8 0.15 4800 12.2 340 N| 010 0.0067 | U | 0.0067 1.2 U 12
Area2 A2 J13503 8/17/06 18400 9.7 3.8 0.86 3760 2.7 285 0.08 0.01 U 0.01 0.80 U 0.80
Area 2 A3 J13506 8/17/06 15900 9.7 4.3 0.86 3150 2.7 279 0.08 0.02 U 0.02 0.80 U 0.80
Area 2 A4 J13507 8/17/06 19000 9.6 32 0.85 3660 2.7 - 359 0.08 0.02 U 0.02 0.80 U 0.80
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Attachment 1. 118-C-1 Verification Sampling Results.
Sample Location Sample | Sample Iron Lead Magnesium Manganese Mercury Molybdenum
' Number Date me/kg | Q| POL {meg/kg] O} POL | mg/kg| O | POL | mg/kg 1Q| POL | mg/kes | Q| POL | mg/kg | O | POL
Area 3 Al J13510 8/21/06 | 22300 9.6 8.3 0.85 4170 2.7 357 0.08 0.02 U 0.02 0.80 U 0.80
Area3 A2 J13511 8/21/06 | 28400 9.7 130 0.86 3350 2.7 313 0.08 0.05 0.01 54.9 0.80
Area 3 A2 resample JI3HN3 9/29/06 | 21000 7.5 23.1 0.37 3740 C 22 338 © 0.06 0.02 U 0.02 4.5 0.31
Area 3 A3 J13512 8/21/06 | 21200 9.6 11.8 0.86 3620 2.7 331 0.08 0.02 U 0.02 0.80 U 0.80
Area 3 Ad J13513 8/21/06 | 20900 9.5 6.9 0.85 4030 2.7 320 0.08 0.01 U 0.01 0.79 8] 0.79
Aread Al 'J13514 8/21/06 | 23200 9.6 5.0 0.85 4490 2.7 323 0.08 0.01 U 0.01 0.80 U 0.80
Aread4 A2 113515 82106 | 20400 9.5 4.7 0.85 3970 2.6 350 0.08 002 | U} 002 0.79 Ul 079
Aread A3 J13516 8/21/06 17600 9.5 3.1 0.85 3610 2.6 269 0.08 0.01 U 0.01 0.79 U 0.79
Arca 4 Ad 113517 8/21/06 | 19600 9.6 4.5 0.85 3820 2.7 306 0.08 0.02 U 0.02 0.80 U 0.80
OB/BCL Al J13518 8/22/06 { 18300 10.1 5.2 0.90 3900 2.8 311 0.09 0.01 U 0.01 0.84 9] 0.84
OB/BCL A2 J13519 8/22/06 18800 10.2 4.5 ° 0.91 4010 2.8 329 0.09 0.02 U 0.02 0.85 U 0.85
OB/BCL A3 J13520 8/22/06 15900 10.2 3.8 0.91 3370 2.8 272 0.09 0.02 U 0.02 0.85 U 0.85
OB/BCL A4 J135NS | 8/22/06 | 17100 10.2 4.3 0.90 | 3680 2.8 308 0.09 001 | U 001 084 | U/ 084
SPA Al J13522 9/11/06 | 21300 7.0 57 0.35 4170 2.1 339 0.06 0.02 19 0.02 0.29 U 0.29
SPA A2 J13523 9/11/06 16500 7.0 4.4 0.35 3760 2.1 298 0.06 0.02 U 0.02 0.29 U 0.29
SPA A3 J135P1 9/12/06 | 19100 7.0 57 0.34 4350 2.1 320 0.06 0.02 (.01 0.29 U 0.29
SPA A4 J135P0 9/12/06 18400 7.0 7.5 0.34 3850 2.1 305 0.06 0.02 19} 0.02 0.29 U 0.29
SPA BS 113524 9/11/06 16900 7.0 25.8 0.35 3930 2.1 292 0.06 0.02 U 0.02 0.29 U 0.29
SPA BG J13525 9/11/06 | 20000 7.0 6.4 035 | 3690 2.1 292 0.06 0.02 U 0.02 0.29 U 0.29
SPA B7 J135N8 9/11/06 19200 7.0 5.5 0.35 3830 2.1 308 0.06 0.06 0.01 0.29 U 0.29
SPA B8 JI35N9 |- 9/11/06 | 18300 6.9 72 0.34 3500 2.1 303 0.06 002 { U{ 002 0.45 0.29
SPA C9 J135P2 9/12/06 16500 7.0 20.8 0.34 3440 2.1 334 0.06 0.02 0.01 0.62 0.29
SPA C10 J135P3 9/12/06 17300 7.0 5.7 0.35 3600 2.1 300 0.06 0.02 19 0.02 0.29 U 0.29
SPA C1 J135P4 9/12/06 18300 7.0 7.0 0.34 3820 2.1 302 0.06 0.02 U 0.02 0.34 0.29
SPA C2 J135P5 9/12/06 | 18400 7.0 8.4 0.35 3730 2.1 297 0.06 0.06 0.02 0.29 U 0.29
SPA D3 J135P6 9/12/06 18100 7.0 6.2 0.34 3630 2.1 314 0.06 0.01 U 0.01 0.44 0.29
SPA D4 J135P7 9/12/06 17100 7.0 5.5 0.35 3540 2.1 306 0.06 0.01 U 0.01 0.29 U 0.29
SPA DS J135P8 9/12/06 | 20500 6.9 4.7 0.34 3980 2.1 350 0.06 0.02 U 0.02 0.29 U 0.29
SPA D6 J135P9 9/12/06 | 21100 6.9 5.7 0.34 4020 2.1 367 0.06 0.01 U 0.01 0.45 0.29
FS-1 JI2XL8 7/26/06 | 18200 10.1 4.4 0.90 3880 2.8 311 0.09 0.02 U 0.02 0.84 U 0.84
FS-2 JI2XL9 7/26/06 | 20300 10.1 52 0.89 4760 2.8 312 0.09 0.02 U 0.02 0.84 U 0.84
FS-3 J12XMO0 7/26/06 | 16100 10 2.9 0.89 3510 2.8 248 0.09 0.01 U 0.01 0.83 U 0.83
FS-4 J12XM]1 7/26/06 | 20600 10.1 72 0.90 5720 2.8 346 0.09 0.02 U 0.02 0.84 U 0.84
FS-5 J12XM2 7/26/06 | 21900 10.1 7.2 0.90 5080 2.8 446 0.09 0.04 0.01 0.84 U 0.84
FS-7 J12XM4 | 7/26/06 | 17800 10.1 2.5 0.90 3830 2.8 241 0.09 002 | U| 002 0.84 Ul 084
Equipment blank J13509 8/17/06 106 32 0.28 U 0.28 6.4 0.89 3.3 0.03 0.01 U 0.01 0.27 U 0.27
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Attachment 1. 118-C-1 Verification Samplin:

Results.

Sample Location Sample | Sample Nickel Potassium Selenium Silicon Silver Sodium
Number Date mgkg | Q | POL |mg/ke! Q| POL | mg/ke| Q | POL | mg/kg | Q] PQL | mg/kg| Q| POL | me/kg | Q | POL
Area 1 Al J134Y7 8/17/06 8.5 0.66 847 6.3 1.3 UC 1.3 540 R 6.3 0.19 U 0.19 86.3 2.1
Duplicate of J134Y7 J134Y9 8/17/06 9.5 0.66 920 6.2 1.3 ucC 1.3 525 R 6.2 0.19 U 0.19 112 2.1
Split 0f J134Y7 J13504 8/17/06 1.6 0.76 1210 50.4 1.1 B*Cj 0.17 635 N 4.0 0.20 JUN| 0.20 166 10.1
Arca 1 A2 J13500 8/17/06 10.1 0.66 858 6.3 1.3 uc 1.3 550 R 6.3 0.19 U 0.19 85.3 2.1
Arca 1 A3 J134Y8 8/17/06 9.9 0.67 916 6.3 13 ucC 13 560 R 6.3 0.20 U 0.20 122 2.1
Area 1 Ad 113501 8/17/06 10.2 0.66 957 6.3 1.3 [ UC 1.3 544 R| 63 0.19 | UJ 019 143 2.1
Area2 Al J13502 8/17/06 10.4 0.66 813 6.3 1.3 UC 1.3 668 R 6.3 0.19 U 0.19 113 2.1
Duplicate of J13502 | J13508 8/17/06 10.1 0.67 770 6.3 1.3 ucC 1.3 559 R| 63 020 | U| 020 95.7 2.1
Split of J13502 113505 8/17/06 13.0 0.76 968 50.4 0.89 |B*C| 0.17 593 N 4.0 020 [UN} 0.20 171 10.1
Area2 A2 J13503 8/17/06 9.2 (.66 805 6.3 1.3 uC 1.3 506 R 6.3 0.19 U 0.19 141 2.1
Area 2 A3 J13506 8/17/06 7.9 0.66 862 6.3 1.3 UC 1.3 557 R 6.3 0.19 U 0.19 126 2.1
Area 2 Ad J13507 8/17/06 8.7 0.66 803 6.2 1.3 uc 1.3 530 R 6.2 0.19 U 0.19 127 2.1
Area 3 Al J13510 8/21/06 11.0 0.66 1120 6.3 1.3 uC 13 593 R 6.3 0.19 U 0.19 141 2.1
Area3 A2 J13511 8/21/06 9.3 0.66 1050 6.3 1.3 uc 1.3 612 R 6.3 0.19 19 0.19 190 2.1
Area 3 A2 resample JI3HN3 9/29/06 10.2 040 1080 | C 6.5 0.80 U 0.80 550 Cl 1.2 0.34 8] 0.34 123 C 0.65
Arca 3 A3 J13512 8/21/06 12.7 0.66 1140 6.3 1.3 UC 1.3 660 R 6.3 0.19 U 0.19 228 2.1
Area 3 Ad J13513 8/21/06 9.6 0.66 919 6.2 13 1UCt 13 465 | R} 62 0.19 { U} 0.19 143 2.1
Aread Al J13514 8/21/06 10.1 0.66 933 6.2 1.3 uc 1.3 439 R 6.2 0.19 U 0.19 147 2.1
Aread A2 J13515 8/21/06 9.3 0.66 873 6.2 1.3 ucC 1.3 516 R 6.2 0.19 U 0.19 160 2.1
Aread A3 J13516 8/21/06 9.7 0.65 774 6.2 1.3 Uc 1.3 527 R 6.2 0.19 U 0.19 113 2.1
Aread Ad JI3517 | 8/21/06 8.7 0.66 853 6.3 13 juci 13 534 [ R} 63 0.19 { U 019 114 2.1
OB/BCL Al J13518 8/22/06 9.0 0.69 917 6.6 1.4 U 14 527 J 6.6 0.20 U 0.20 110 .22
OB/BCL A2 J13519 8/22/06 9.3 0.70 960 6.7 1.4 U 14 510 J 6.7 021 U 0.21 113 22
OB/BCL A3 J13520 8/22/06 9.6 0.70 763 6.6 1.4 U 14 540 J 6.6 0.20 U 0.20 89.3 2.2
OB/BCL A4 JI35N5 | 8/22/06 | 9.0 0.70 | 1080 6.6 14 1 U 1.4 568 | 1| 66 020 | U | 020 104 2.2
SPA Al 113522 9/11/06 10.5 0.38 886 6.1 0.75 U 0.75 450 ] 1.2 0.32 U 0.32 148 0.61
SPA A2 J13523 9/11/06 10.1 0.38 776 6.1 0.75 U 0.75 373 J 1.2 0.32 U 0.32 138 0.61
SPA A3 J135P1 9/12/06 10.6 0.37 967 6.1 0.74 U 0.74 366 J 1.1 0.32 U 0.32 182 0.60
SPA A4 J135P0 9/12/06 9.5 0.37 932 6.1 0.75 U 0.75 389 J 1.1 0.32 U 0.32 145 0.60
SPA BS J13524 9/11/06 11.0 0.37 836 6.1 0.75 U 0.75 417 J 1.2 0.32 U 0.32 128 0.61
SPA B6 J13525 9/11/06 13.7 0.38 991 6.1 0.75 U 0.75 377 J 1.2 0.32 U 0.32 156 0.61
SPA B7 J135N8 9/11/06 9.7 0.37 1100 6.1 0.75 U 0.75 461 J 1.2 0.32 U 0.32 148 0.61
SPA B8 J135N9 9/11/06 8.7 0.37 1130 6.1 0.74 U 0.74 415 J 1.1 0.31 U 0.31 139 0.60
SPA C9 J135P2 9/12/06 8.3 0.37 1060 6.1 0.74 U 0.74 632 J 1.1 0.31 U 0.31 274 0.60
SPA C10 J135P3 9/12/06 8.7 0.38 923 6.1 0.75 U 0.75 406 J 1.2 0.32 U 0.32 139 0.61
SPA C1 J135P4 9/12/06 9.3 0.37 1030 6.1 0.74 U 0.74 472 J 1.1 0.31 U 0.31 111 0.60
SPAC2 J135PS 9/12/06 9.4 0.38 943 6.1 0.75 U 0.75 435 J 1.2 0.32 U 0.32 170 0.61
SPA D3 J135P6 9/12/06 10.6 0.37 997 6.1 0.80 0.74 530 J 1.1 0.31 U 0.31 142 0.60
SPA D4 J135P7 9/12/06 9.4 0.38 967 6.1 0.75 U 0.75 459 J 1.2 0.32 U 0.32 115 0.61
SPA D5 J135P8 9/12/06 10.8 0.37 1050 6.1 0.74 U 0.74 584 J 1.1 0.31 U 0.31 126 0.60
SPA D6 J135P9 9/12/06 10.7 0.37 1070 6.1 0.74 U 0.74 449 J 1.1 0.31 U 0.31 165 0.60
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Attachment 1. 118-C-1 Verification Sampling Results.
Sample Location Sample | Sample Nickel Potassium Selenium Silicon Silver Sodium
Number Date Img/kg| O | POL img/keg| Q| POL [mgkeg| Q | POL | me/keg |1 Qf POL | mg/ke{ Q| POL | meg/keg | Q | POL
FS-1 J12XL8 7/26/06 10.7 0.69 1180 6.6 1.4 U 1.4 597 J 6.6 0.20 U 0.20 105 2.2
FS-2 J12XL9 7/26/06 10.1 0.69 828 6.6 14 U 1.4 564 J 6.6 0.20 U 0.20 122 2.2
FS-3 J12XMO 7/26/06 9.6 0.69 619 6.5 1.3 U 1.3 618 J 6.5 0.20 U 0.20 101 22
FS-4 J12XML | 7/26/06 11.1 0.70 1120 6.6 i4 U 14 670 J 6.6 020 | U] 020 185 22
FS-5 J12XM2 7/26/06 14.1 0.69 1640 6.6 1.4 U 1.4 697 J 6.6 0.20 U 0.20 153 2.2
FS-7 J12XM4 7/26/06 9.9 0.70 573 6.6 1.4 U 14 533 J 6.6 0.20 U 0.20 135 2.2
Equipment blank J13509 8/17/06 0.26 0.22 16.6 2.1 0.43 UCj 043 30.7 R 2.1 0.06 U 0.06 7.1 0.70
. Sample | Sample Vanadium Zinc . Sample | Sample Vanadium Zinc
Sample Location Number Date | mg/kg | Q | POL | me/ke | QO | POL Sample Location Number Date | mg/kg | O | PQL | mg/kg | Q | PQL
Areal Al J134Y7 8/17/06 36.2 0.25 33.0 0.44 SPA Al J13522 9/11/06 | 52.9 0.14 42.7 0.09
Duplicate of J134Y7 J134Y9 8/17/06 41.6 0.25 36.7 0.44 SPA A2 J13523 9/11/06 | 36.1 0.14 35.1 0.09
Split of J134Y7 J13504 8/17/06 574 0.68 40.0 1.4 SPA A3 J135P1 9/12/06 | 45.5 0.14 42.3 0.09
Area 1 A2 J13500 8/17/06 31.1 0.25 30.1 0.44 SPA A4 J135P0 9/12/06 | 38.3 0.14 51.2 0.09
Area l A3 J134Y8 8/17/06 314 0.25 32.2 0.45 SPA BS J13524 9/11/06 | 38.9 0.14 66.6 0.09
Arca 1 A4 J13501 8/17/06 41.1 - 0.25 39.1 0.44 SPA B6 J13525 9/11/06 | 48.9 0.14 39.9 0.09
Area2 Al J13502 8/17/06 44.1 0.25 37.1 0.44 SPA B7 J135N8 9/11/06 | 44.7 0.14 37.7 0.09
Duplicate of J13502 713508 8/17/06 43.0 0.25 353 0.45 SPA B8 J135N9 9/11/06 | 42.9 0.14 37.7 0.09
Split of 713502 J13505 8/17/06 62.7 0.68 41.6 14 SPA C9 J135P2 9/12/06 | 39.6 0.14 49.3 0.09
Area 2 A2 J13503 8/17/06 44.3 0.25 40.2 0.44 SPA C10 J135P3 9/12/06 | 40.4 0.14 37.2 0.09
Area 2 A3 113506 8/17/06 36.3 0.25 32.3 0.44 SPA Cl J135P4 9/12/06 | 43.1 0.14 40.5 0.09
Arca 2 A4 J13507 | 8/17/06 | 46.3 025 | 377 0.44 SPAC2 J135PS | 9/12/06 | 45.5 0.14 41.6 0.09
Area 3 Al J13510 8/21/06 53.2 0.25 47.4 0.44 SPA D3 J135P6 9/12/06 | 453 0.14 39.5 0.09
Area 3 A2 J13511 8/21/06 36.4 0.25 296 0.44 SPA D4 J135P7 9/12/06 | 41.0 0.14 37.2 0.09
Area3 A2 resample | J13HN3 9/29/06 45.7 0.15 77.1 0.09 SPA DS J135P8 9/12/06 | 49.5 0.14 42.1 0.09
Area3 A3 J13512 8/21/06 447 0.25 73.8 0.44 SPA D6 J135P9 9/12/06 | 54.3 0.14 46.4 0.09
Area 3 A4 J13513 8/21/06 45.7 0.25 42.9 0.44 FS-1 JI2XL8 7/26/06 | 41.4 0.26 39.5 0.46
Area 4 Al J13514 8/21/06 55.4 0.25 42.2 0.44 FS-2 J12X19 7/26/06 | 46.1 0.26 38.6 0.46
Area 4 A2 J13515 8/21/06 46.4 0.25 38.8 0.44 FS-3 JI12XMO | 7/26/06 | 38.5 0.26 30.7 0.46
Area 4 A3 J13516 8/21/06 38.7 0.25 33.7 0.44 FS-4 J12XMl1 7/26/06 | 41.4 0.26 44.7 0.46
Arcad Ad J13517 | 8/21/06 | 424 025 | 377 0.44 FS-5 JI2XM2 | 7/26/06 | 46.4 0.26 45.1 0.46
OB/BCL Al J13518 8/22/06 43.5 0.26 37.3 0.46 FS-7 JI2XM4 | 7/26/06 | 38.3 0.26 32.8 0.47
OB/BCL A2 J13519 8/22/06 45,7 0.26 37.5 0.47 Equipment blank 313509 8/17/06 | 0.08 U 0.08 0.47 0.15
OB/BCL A3 J13520 8/22/06 36.2 0.26 31.5 0.47
OB/BCL A4 J135NS 8/22/06 39.6 0.26 34.6 047
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Attachment 1. 118-C-1 Verification Sampling Results.

Sample | Sample Total Petroleum
Sample Location Number Date Hydrocarbons
: mgkg | O | POL
Arca2 Al J135R0  8/28/06f 137 | U 137
Duplicate of JI35R0 JI35T6 | 8/28/06] 141 U 141
Split of JI35R0 JI35T7 18/28/06] 173 |[UN| 173
Area 2 A2 J135R1 8/28/064 137 | U 137
Area 2 A3 J135R2  18/28/06] 139 | U 139
Area2 A4 J135R3  {8/28/06] 1490 | U 149
Area 3 Al J135R4  18/28/06] 135 | U 135
Arca 3 A2 JI35RS  18/28/061 133 | U 133 .
Area 3 A3 JI35R6 [8/28/06] 135 | U 135
Area 3 Ad JI135R7 | 8/28/06] 348 133
Area 3 A4 resample JI3HN4  19/29/06] 135 | U 135
Area 4 Al J135R8 | 8/28/06f 143 | U 143
Area 4 A2 JI35R9  18/28/06f 133 | U 133
Aread A3 J135T0 |8/28/06f 144 | U 144
Area 4 Ad J135T1 8/28/06] 142 | U 142
OB/BCL Al JI35T2 | 8/28/06] 133 | U 133
OB/BCL A2 J135T3  18/28/06] 146 | U |- 146
OB/BCL A3 J135T4 18/28/06] 138 | U 138
OB/BCL A4 JI35TS 18/28/06] 133 | U 133

Sample | Sample Total Petroleum
Sample Location Number Date Hydrocarbons
mg/kg | Q | POL
SPA Al J13522 9/11/06 134 U 134
SPA A2 J13523 9/11/06 132 U 132
SPA A3 J135P1 9/12/06 133 jUuC] 133
SPA A4 J135P0 9/12/06 135 CJ 134
SPA BS J13524 9/11/06 132 U 132
SPA B6 J13525 9/11/06 133 U 133
SPA B7 J135N8 | 9/11/06 133 U 133
SPA B8 JIASN9 | 9/11/06 133 Ul 133
SPA C9 J135P2 | 9/12/06 132 JUC| 132
SPA C10 J135P3 | 9/12/06 133 juc] 133
SPA C1 J135P4 | 9/12/06 133 UcC| 133
SPA C2 J135P5 . | 9/12/06 133 juc| 133
SPA D3 J135P6 9/12/06 133 UC| 133
SPA D4 J135P7 | 9/12/06 146 CI| 134
SPA DS J135P8 9/12/06 133 |UC| 133
SPA D6 J135P9 | 9/12/06 133 {UC{ 133
FS-5 J12XM2 | 7/26/06 133 U 133
FS-6 JI12XM3 | 7/26/061 135 U 135
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Rev. 0
Attachment 1. 118-C-1 Verification Sampling Results.
J13502 J13508 J13505 J13503
Constituents Area2 Al Duplicate of J13502 Split of J13502 Area2 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06
pekg | Q[ POL | pe/ke | Q [ PQL | pe/ke [ Q T POL | pakg [ Q T PQL
Polychlorinated Biphenyls
Aroclor-1016 13 8) 13 14 U 14 17 U 17 13 U 13
Aroclor-1221 13 8] 13 14 U 14 17 8] 17 13 U 13
Aroclor-1232 13 U 13 14 U 14 17 U 17 13 U 13
Aroclor-1242 13 U 13 14 9 14 17 U 17 13 U 13
Aroclor-1248 13 U 13 14 9 14 17 U 17 13 8] 13
Aroclor-1254 13 8] 13 14 U 14 17 8) 17 13 U 13
Aroclor-1260 13 9) 13 14 U 14 17 U 17 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U | 340 340 | U | 340 330 | U | 330 340 | U} 340
1,2-Dichlorobenzene 340 | U 340 340 | U | 340 330 | U | 330 340 | U 340
1,3-Dichlorobenzene 340 U | 340 340 U 340 330 U 330 340 | U} 340
1,4-Dichlorobenzene 340 U 340 340 | U] 340 330 U 330 340 U | 340
2.,4,5-Trichlorophenol 840 | U | 840 840 | Ul 840 330 | U | 330 840 | U | 840
2,4,6-Trichlorophenol 340 U | 340 340 U 340 330 U 330 340 | U { 340
2,4-Dichlorophenol 340 | U | 340 340 | U | 340 330 | U | 330 340 | U | 340
2,4-Dimethylphenol 340 | U 340 340 | U 340 330 U 330 340 | U | 340
2,4-Dinitrophenol 840 U 840 840 U 840 1600 JUNR| 1600 840 U] 840
2,4-Dinitrotoluene 340 U | 340 340 | U 340 330 U 330 340 U] 340
2,6-Dinitrotoluene 340 U 340 340 U | 340 330 U 330 340 U | 340
2-Chloronaphthalene 340 | U | 340 340 | U | 340 330 |1 U] 330 340 | U] 340
2-Chlorophenol 340 | U | 340 340 | U | 340 330 | U | 330 340 [ U] 340
2-Methylnaphthalene 340 U | 340 340 U 340 330 U 330 340 Ul 340
2-Methylphenol (cresol, 0-) 340 | U | 340 340 | U | 340 330 | U} 330 340 { Ul 340
2-Nitroaniline 840 U 840 840 U 840 1600 | U | 1600 | 840 U | 840
2-Nitrophenol 340 U | 340 340 U | 340 330 U 330 340 U | 340
3,3"-Dichlorobenzidine 340 | U | 340 340 | U | 340 1600 | U | 1600 | 340 | U] 340
3-Nitroaniline 840 | U | 840 840 | U | 840 1600 | U | 1600 840 | U | 840
4,6-Dinitro-2-methylphenol 840 U 840 840 U 840 1600 | U | 1600 840 U | 840
4-Bromophenyl-phenylether 340 U | 340 340 U | 340 330 U 330 340 U | 340
4-Chloro-3-methylphenol 340 U | 340 340 U | 340 330 U 330 340 U | 340
4-Chloroaniline 340 U | 340 340 U 340 330 U 330 340 U | 340
4-Chlorophenyl-phenylether 340 U | 340 340 U | 340 330 U 330 340 U | 340
4-Methylphenol (p-cresol) 340 [ U | 340 340 | U | 340 670 U 670 340 | U | 340
4-Nitroaniline 840 U 840 840 U | 840 1600 | U | 1600 840 U | 840
4-Nitrophenol 840 U 840 840 U | 840 1600 | U { 1600 840 U | 840
Acenaphthene 340 | U | 340 340 | U | 340 330 U 330 340 | U | 340
Acenaphthylene 340 U | 340 340 U 340 330 U 330 340 U | 340
Anthracene 340 | U | 340 340 | U] 340 330 | U | 330 340 | U] 340
Benzo(a)anthracene 340 | U | 340 340 U 340 330 U 330 340 U | 340
Benzo(a)pyrene 340 | U | 340 340 | U} 340 330 | U | 330 340 | U | 340
Benzo(b)fluoranthene 340 | U | 340 340 | U] 340 330 | U | 330 340 | U | 340
Benzo(g,h,i)perylene 340 | U | 340 340 | U | 340 330 | U | 330 340 | U [ 340
Benzo(k)fluoranthene 340 | U | 340 340 | U] 340 330 | U | 330 340 | U | 340
bis(2-Chloro-1-methylethyDether 340 | U | 340 340 | U} 340 330 | U | 330 340 | U] 340
bis(2-Chloroethoxy)methane 340 [ U | 340 340 | U 340 330 U | 330 340 | U | 340
bis(2-Chloroethylether 340 | U | 340 340 | U] 340 330 | U | 330 340 | U] 340
bis(2-Ethylhexyl)phthalate 38 |JB| 340 36 | JB| 340 330 | U | 330 38 [ IJB] 340
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Attachment 1. 118-C-1 Verification Sampling Results.
J13502 J13508 J13505 J13503
Coﬂs tituents Area 2 Al Duplicate of J13502 Split of J13502 Area2 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/17/06
ngkg | Q| POL | pg/ke | Q] POL [ pe/kg | Q [ MDL [ pg/kg [ QT POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 | U | 340 340 | U | 340 330 | U] 330 340 | U | 340
Carbazole 340 | U | 340 340 { U 340 330 | U | 330 340 | U | 340
Chirysene 340 | U | 340 340 | U | 340 330 | U | 330 340 1 U | 340
Di-n-butylphthalate 22 1JB| 340 35 |JB] 340 330 { U | 330 340 | U 340
Di-n-octylphthalate 340 | U | 340 340 | U | 340 330 | U | 330 340 U | 340
Dibenz(a,h)anthracene 340 | U | 340 340 | U| 340 330 | U | 330 340 | U 340
Dibenzofuran 340 | U | 340 340 1 U | 340 330 | U 330 340 1 U | 340
Diethylphthalate 340 | U | 340 340 | U | 340 330 | U | 330 340 1 U | 340
Dimethylphthalate 340 | U | 340 340 | U} 340 330 | U | 330 340 | U | 340
Fluoranthene 340 | U | 340 340 | U] 340 330 | U { 330 340 | U | 340
Fluorene 340 | U | 340 340 | U] 340 330 | U { 330 340 1 U | 340
Hexachlorobenzene 340 | U | 340 340 | U] 340 330 U 330 340 | U | 340
Hexachlorobutadiene 340 | U | 340 340 | U} 340 330 U 330 340 | U | 340
Hexachlorocyclopentadiene 340 | U | 340 340 1 U} 340 1600 | U | 1600 340 U | 340
Hexachloroethane 340 | U | 340 340 | U} 340 330 19 330 340 | U | 340
Indeno(1,2,3-cd)pyrene 340 U] 340 | 340 [ U] 340 | 330 | U | 330 | 340 | U| 340
Isophorone 340 | U 340 340 { U{ 340 330 U 330 340 | U | 340
N-Nitroso-di-n-dipropylamine 340 | U | 340 340 | U | 340 330 | U 330 340 | U | 340
N-Nitrosodiphenylamine 340 | U | 340 340 | U] 340 330 | U | 330 340 | U | 340
Naphthalene 340 | U | 340 340 | U] 340 330 | Ul 330 340 | U | 340
Nitrobenzene 340 | U | 340 340 | U | 340 330 | U 330 340 | U [ 340
Pentachlorophenol 840 | U | 840 840 | U | 840 1600 | U | 1600 840 | U | 840
Phenanthrene 340 | U | 340 340 | U | 340 330 | U 330 340 | U | 340
Phenol 340 U 340 340 U 340 330 U 330 340 U 340
Pyrene 340 | U] 340 340 | U] 340 330 | U | 330 340 1 U | 340
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Attachment 1. 118-C-1 Verification Sampling Results.
J135R0 J135T6 J135T7 J135R1
Constituents Area 2 Al Duplicate of JI35R0 Split of J135R0 Area 2 A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06
pgke | Q | POL | pgkg | Q] POL [ po/kg [ Q [ MDL | pgke [ Q T POL
Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1,2,2-Tetrachloroethane 5 UJ 5 5 uJ 5 5.1 U 5.1 5 UJ 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,2-Dichloroethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 10 U 10 5 | U 5
1,2-Dichloropropane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
2-Butanone 9 U 9 10 U 10 10 U 10 10 U 10
2-Hexanone 9 U 9 10 U 10 20 U |. 20 10 U 10
4-Methyl-2-pentanone 9 8] 9 10 U 10 10 U 10 10 U 10
Acetone 9 U 9 10 U 10 20 U 20 10 U 10
Benzene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromodichloromethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromoform 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Bromomethane 9 U 9 10 U 10 10 U 10 10 18] 10
Carbon disulfide 5 U 5 .5 U 5 5.1 U 5.1 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Chlorobenzene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Chloroethane 9 U 9 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Chloromethane 9 U 9 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 5 9] 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Ethylbenzene 5 8] 5 5 U 5 5.1 8] 5.1 5 U 5
Methylene chloride 5 B 5 11 B 5 5.1 U 5.1 6 B 5
Styrene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5.1 |UN|] 5.1 5 U 5
Toluene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 - 5 U 5
trans-1,3-Dichloropropene 5 18] 5 5 U 5 5.1 U 5.1 5 U 5
Trichloroethene 5 U 5 5 U 5 5.1 U 5.1 5 U 5
Vinyl chloride 9 U 9 10 U 10 5.1 U 5.1 10 U 10
Xylenes (total) 5 U 5 5 U 5 10 U 10 5 U 5
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J13506 J13507 J13510 J13511
Constituents Area2 A3 Area 2 A4 Area 3 Al Area 3 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/21/06 | Sample Date 8/21/06
pekg | Q] PQL | pe/ke [ Q[ POL | pg/kg [ @ [ POL | pe/kg [ QT POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 8] 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 13 U 13 14 13 46 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U} 340 340 | U | 340 330 U 330 330 | U | 330
1,2-Dichlorobenzene 340 | U | 340 340 | U] 340 330 U | 330 330 | U 330
1,3-Dichlorobenzene 340 U 340 340 U | 340 330 U 330 330 | U | 330
1,4-Dichlorobenzene 340 | U | 340 340 | U | 340 330 U 330 330 | U 330
2,4,5-Trichlorophenol 840 19) 840 840 U 840 840 U 840 840 U 840
2,4,6-Trichlorophenol 340 | U} 340 340 | U | 340 330 U 330 330 | U] 330
2,4-Dichlorophenol 340 | U | 340 340 | U 340 330 U 330 330 | U] 330
2,4-Dimethylphenol 340 | U | 340 340 | U | 340 330 U | 330 330 | U] 330
2,4-Dinitrophenol 840 | U | 840 840 | U | 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 340 U 340 340 U 340 330 U 330 330 U 330
2,6-Dinitrotoluene 340 U 340 340 U 340 330 19] 330 330 U 330
2-Chloronaphthalene 340 | U | 340 340 | U | 340 330 U | 330 330 | U] 330
2-Chlorophenol 340 | U | 340 340 | U | 340 330 U | 330 330 | U 330
2-Methylnaphthalene 340 | U | 340 340 | U | 340 330 U 330 330 | U} 330
2-Methylphenol (cresol, o-) 340 { U | 340 340 | U | 340 330 U 330 330 | U} 330
2-Nitroaniline 840 | U | 840 840 | U [ 840 840 U 840 840 [ U | 840
2-Nitrophenol 340 U 340 340 U 340 330 U 330 330 U 330
3,3'-Dichlorobenzidine 340 U 340 340 U 340 330 U 330 330 U 330
3-Nitroaniline 840 U 840 840 U 840 840 U 840 840 U 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 U | 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether- 340 | U | 340 340 | U | 340 330 U 330 330 | U} 330
4-Chloro-3-methylphenol 340 U 340 340 U 340 330 U 330 330 U 330
4-Chloroaniline 340 [ U | 340 340 | U | 340 330 U | 330 330 | U] 330
4-Chlorophenyl-phenylether 340 | U | 340 340 1 U | 340 330 U 330 330 | U} 330
4-Methylphenol (p-cresol) 340 U 340 340 U 340 330 U 330 330 U 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
4-Nitrophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U 840
Acenaphthene 340 | U | 340 340 | U] 340 330 1 U | 330 330 | U] 330
Acenaphthylene 340 | U | 340 340 | U] 340 330 | U 330 330 | U} 330
Anthracene 340 | U] 340 340 | U] 340 330 | U | 330 330 | U] 330
Benzo(a)anthracene 340 | U | 340 340 | U 340 180 J 330 330 | U] 330
Benzo(a)pyrene 340 | U | 340 340 | U | 340 120 J 330 330 | U | 330
Benzo(b)fluoranthene 340 | U | 340 340 | U | 340 140 J 330 330 | U | 330
Benzo(g,h,i)perylene 340 | U | 340 340 | U] 340 51 J 330 330 | U] 330
Benzo(k)fluoranthene 340 | U | 340 340 | U | 340 140 J 330 330 | U | 330
bis(2-Chloro-1-methylethyl)ether 340 | U | 340 340 | U] 340 330 U 330 330 | U| 330
bis(2-Chloroethoxy)methane 340 | U | 340 340 | U | 340 330 U 330 330 | U | 330
bis(2-Chloroethyl)ether 340 | U | 340 340 [ U] 340 330 U | 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 20 | JB| 340 400 | B | 340 330 U | 330 30 J | 330
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J13506 J13507 J13510 J13511
Constituents Area2 A3 Area 2 A4 Area3 Al Area 3 A2
Sample Date 8/17/06 | Sample Date 8/17/06 | Sample Date 8/21/06 | Sample Date 8/21/06
peke [ Q| PQL | pokg | Q| POL | pe/kg [ Q | POL | pwke [ Q | POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 | U | 340 340 | U | 340 330 U | 330 330 | U | 330
Carbazole 340 | U | 340 340 | U | 340 330 | U | 330 330 | U] 330
Chrysene ) 340 | U | 340 340 | U | 340 210 J 330 330 | U | 330
Di-n-butylphthalate 340 | U | 340 340 | U | 340 51 J 330 330 | U | 330
Di-n-octylphthalate 340 | U | 340 340 | U | 340 330 U | 330 330 | U | 330
Dibenz(a,h)anthracene 340 | U] 340 340 | U | 340 330 | U | 330 330 | U | 330
Dibenzofuran 340 | U | 340 340 | U] 340 330 | U | 330 330 | U] 330
Diethylphthalate 340 | U] 340 340 | U | 340 330 | U 330 330 | U | 330
Dimethylphthalate 340 | U | 340 340 | U | 340 330 | U 330 330 { U| 330
Fluoranthene 340 | U | 340 340 | U | 340 320 J 330 330 { U} 330
Fluorene 340 | U 340 340 | U | 340 330 | U 330 330 { U} 330
Hexachlorobenzene 340 | U] 340 340 | U | 340 330 U 330 330 | U} 330
Hexachlorobutadiene 340 U 340 340 U 340 330 U 330 330 U 330
Hexachlorocyclopentadiene 340 | U | 340 340 | U{ 340 330 U 330 330 | U| 330
Hexachloroethane 340 | U 340 340 U | 340 330 U 330 330 | U] 330
Indeno(1,2,3-cd)pyrene 340 1 U] 340 340 | U] 340 46 J 330 330 | U| 330
Isophorone 340 | U] 340 340 | U] 340 330 | U 330 330 { U] 330
N-Nitroso-di-n-dipropylamine 340 | U| 340 340 | U | 340 330 U 330 330 | U} 330
N-Nitrosodiphenylamine 340 U 340 340 U 340 330 U 330 330 U 330
Naphthalene 340 U 340 340 U 340 330 U 330 330 U 330
Nitrobenzene 340 | U | 340 340 | U | 340 330 | U | 330 330 | U | 330
Pentachlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
Phenanthrene 340 U 340 340 U 340 55 J 330 330 U 330
Phenol 340 | U] 340 340 | U | 340 330 U | 330 330 | U| 330
Pyrene 340 | U] 340 340 | U | 340 320 J 330 330 | U] 330
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J135R2 J135R3 J135R4 J135R5
Constituents Area2 A3 Area2 A4 Area 3 Al Area3 A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/21/06 | Sample Date 8/28/06
pekg | Q[ PQL | pe/kg | Q | POL | po/kg [ Q [ POL | ngke [ Q| POL
Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 6 uJ 6 6 uJ 6 5 uJ 5 5 UJ 5
1,1,2-Trichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1-Dichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,1-Dichloroethene 6 U 6 6 U 6 5 U 5 5 U 5
1,2-Dichloroethane 6 U 6 6 U 6 5 U 5 5 U 5
1,2-Dichloroethene (total) 6 U 6 6 U 6 5 U 5 5 U 5
1,2-Dichloropropane 6 U 6 6 U 6 5 9] 5 5 U 5
2-Butanone 11 U 11 11 U 11 10 U 10 10 U 10
2-Hexanone 11 U 11 11 U 11 10 U 10 10 U 10
4-Methyl-2-pentanone 11 U 11 11 U 11 10 U 10 10 U 10
Acetone 11 U 11 11 Ul 11 10 U 10 10 U 10
Benzene 6 U 6 6 U 6 5 U 5 5 U 5
Bromodichloromethane 6 U 6 6 19) 6 5 U 5 5 U 5
Bromoform 6 U 6 6 19) 6 5 U 5 5 U 5
Bromomethane 11 U 11 11 U 11 10 U 10 10 U 10
Carbon disulfide 6 U 6 6 U . 6 5 U 5 5 U 5
Carbon tetrachloride 6 U 6 6 18] 6 5 U 5 5 19] 5
Chlorobenzene 6 U 6 6 U 6 5 U 5 5 U 5
Chloroethane 11 U 11 11 U 11 10 U 10 10 U 10
Chloroform 6 U 6 6 U 6 5 U 5 5 U 5
Chloromethane ) 11 U 11 11 1) 11 10 U 10 10 U 10
cis-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 5 | U 5
cis-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 5 U 5
Dibromochloromethane 6 U 6 6 U 6 5 U 5 5 U 5
Ethylbenzene 6 U 6 6 U 6 5 U 5 5 9 5
Methylene chloride 9 B 6 14 B 6 12 B 5 8 B 5
Styrene 6 9] 6 6 U 6 5 U 5 5 U 5
Tetrachloroethene 6 U 6 6 U 6 5 U 5 5 U 5
Toluene 6 U 6 6 U 6 5 U 5 5 U 5
trans-1,2-Dichloroethylene 6 U 6 6 U 6 5 U 5 5 U 5
trans-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 5 U 5
Trichloroethene 6 U 6 6 U 6 5 U 5 5 U 5
Vinyl chloride 11 U 11 11 U 11 10 U 10 10 U 10
Xylenes (total) 6 U 6 6 U 6 5 U 5 5 Ul 5
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J13512 J13513 J13514 J13515
Constituents Area3 A3 Area 3 A4 Area 4 Al Aread A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06
pekg | Q| POL | poke [ Q] POL | pgke [ Q T PQL | pe/keg [ Q [ POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 19) 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13. | U 13 13 U 13 13 8] 13 13 U 13
Aroclor-1248 13 19) 13 13 1.U 13 13 8) 13 13 U 13
Aroclor-1254 62 13 21 13 13 8] 13 6.4 J 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 U 13
. Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 340 | U | 340 330 | U] 330 330 1 U | 330 330 | U{ 330
1,2-Dichlorobenzene 340 | U] 340 330 | U] 330 330 | U | 330 330 | U | 330
1,3-Dichlorobenzene 340 | U] 340 330 | U] 330 330 | U | 330 330 | U{ 330
1,4-Dichlorobenzene 340 U 340 330 Ui 330 330 U 330 330 Ul 330
2,4,5-Trichlorophenol 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
2,4,6-Trichlorophenol 340 | U | 340 -] 330 | U]} 330 330 | U | 330 330 1 U 330
2,4-Dichlorophenol 340 | U | 340 330 | U} 330 330 | U | 330 330 | U] 330
2,4-Dimethylphenol 340 | U | 340 330 | U] 330 330 | U | 330 330 | U | 330
2,4-Dinitrophenol 840 | UJ| 840 840 | UJ| 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 340 | U | 340 330 { U 330 330 | U | 330 330 | U 330
2,6-Dinitrotoluene 340 | U | 340 330 { U 330 330 | U | 330 330 | U 330
2-Chloronaphthalene 340 | U | 340 330 { U] 330 330 | U | 330 330 | Ul 330
2-Chlorophenol 340 | U | 340 330 | U} 330 330 U 330 330 | U] 330
2-Methylnaphthalene 340 | U | 340 330 1 U] 330 330 | U | 330 330 | U 330
2-Methylphenol (cresol, o-) 340 | U | 340 330 | Ul 330 330 | U | 330 330 | UL 330
2-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
2-Nitrophenol 340 | U | 340 330 | U | 330 330 | U | 330 330 | U 330
3,3-Dichlorobenzidine 340 | U | 340 330 U | 330 330 | U | 330 330 | U} 330
3-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
4-Bromophenyl-phenylether 340 | U 340 330 { U} 330 330 U 330 330 U | 330
4-Chloro-3-methylphenol 340 | U | 340 330 | U} 330 330 | U | 330 330 | U 330
4-Chloroaniline 340 | U | 340 330 { U] 330 330 | U | 330 330 1 U | 330
4-Chlorophenyl-phenylether 340 | U | 340 330 | U 330 330 | U | 330 330 1 U| 330
4-Methylphenol (p-cresol) 340 | U 340 330 { U} 330 330 U 330 330 U | 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
4-Nitrophenol 840 | U] 840 840 | U | 840 840 | U | 840 840 | U | 840
Acenaphthene 340 | U | 340 330 | U] 330 330 | U | 330 | -330 | U] 330
Acenaphthylene 340 | U | 340 330 | U] 330 330 | U | 330 330 | U | 330
Anthracene 340 | U | 340 330 | Ul 330 330 | U | 330 330 1 U | 330
Benzo(a)anthracene 340 | U | 340 330 | U] 330 330 | U | 330 130 J ] 330
Benzo(a)pyrene 340 | U | 340 330 { U] 330 330 | U | 330 83 J | 330
Benzo(b)fluoranthene 340 | U | 340 330 | U] 330 330 U 330 110 J 330
Benzo(g,h,i)perylene 340 | U | 340 330 | U] 330 330 | U | 330 37 J 1 330
Benzo(k)fluoranthene 340 | U | 340 330 { U] 330 330 | U | 330 92 J ] 330
bis(2-Chloro-1-methylethyl)ether 340 | U | 340 330 | U] 330 330 U 330 330 | U | 330
bis(2-Chloroethoxy)methane 340 | U | 340 330 | U] 330 330 U 330 330 | U | 330
bis(2-Chloroethyl)ether 340 | U | 340 330 1 U] 330 330 | U | 330 330 U | 330
bis(2-Ethylhexyl)phthalate 340 [ U | 340 240 J 330 17 J 330 330 1 U | 330
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- J13512 J13513 J13514 J13515
Constituents Area3 A3 Area 3 A4 Aread4 Al Area 4 A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/21/06
pgke | Q| POL [ pe/kg | QT POL [ pg/ke [ Q | POL [ pg/ks [ Q | POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 340 [ U} 340 38 J 330 330 U 330 330 | U] 330
Carbazole 340 | U 340 330 { U | 330 330 U 330 330 | U | 330
Chrysene 340 { U] 340 330 | U | 330 330 U 330 170 J 330
Di-n-butylphthalate 25 J 340 63 J 330 330 U 330 330 | U 330
Di-n-octylphthalate 340 | U} 340 330 | Ul 330 330 U 330 330 | U] 330
Dibenz(a,h)anthracene 340 | U | 340 330 | Ul 330 330 U | 330 330 | Ul 330
Dibenzofuran . 340 | U 340 330 | U | 330 330 U | 330 330 | U 330
Diethylphthalate 340 | U | 340 330 | U | 330 330 U 330 330 | U} 330
Dimethylphthalate 340 | U] 340 330 | U | 330 330 U | 330 330 | U} 330
Fluoranthene 340 1 U | 340 330 | U | 330 330 U | 330 330 330
Fluorene 340 U 340 330 U 330 330 U 330 330 [ U] 330
Hexachlorobenzene 340 U 340 330 U |.330 | 330 U 330 330 { U | 330
Hexachlorobutadiene 340 | U | 340 330 | U| 330 330 8] 330 330 | U] 330
Hexachlorocyclopentadiene 340 | U | 340 330 | U} 330 330 U 330 330 [ U] 330
Hexachloroethane 340 U 340 330 U | 330 330 U 330 330 U | 330
Indeno(1,2,3-cd)pyrene 340 | U | 340 330 | U | 330 330 U 330 35 J | 330
Isophorone 340 | U | 340 330 | U} 330 330 | U | 330 330 | U 330
N-Nitroso-di-n-dipropylamine 340 U 340 330 U | 330 330 U 330 330 Ul 330
N-Nitrosodiphenylamine 340 | U | 340 330 | U [ 330 330 U 330 330 j U 330
Naphthalene 340 | U | 340 330 | U | 330 330 8) 330 330 | U] 330
Nitrobenzene 340 | U | 340 330 | U | 330 330 U 330 330 { U] 330
Pentachlorophenol 840 .| U 840 840 | U | 840 840 U 840 840 | U | 840
Phenanthrene 340 | U} 340 330 | U | 330 330 U | 330 97 J 330
Phenol 340 | U | 340 330 | U | 330 330 U 330 330 | U | 330
Pyrene 340 | U | 340 330 | U | 330 330 U 330 350 330
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J135R6 J135R7 J135R8 J135R9
Constituents Area3 A3 Area 3 A4 Area 4 Al Aread A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06
pgkg | Q | POL | po/ke [ Q] POL [ pgkg | Q [ POQL | pgkg [ Q | PQL
Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 UJ 5 5 UJ 5 5 UJ 5 5 uJ 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 5 Ul 5 5 8] 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 51U 5 5 9] 5 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 19} 5
2-Butanone 10 U 10 10 U 10 10 U 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 U 10 10 U 10 10 U 10 10 U 10
Acetone 10 U 10 11 J 10 13 J 10 10 U 10
Benzene 5 U 5 5 U 5 5 U 5 1 J 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 U 10
Carbon disulfide ) U 5 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5
Chloroethane 10 U 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5 U 5 5 U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Ethylbenzene 5 U 5 5 U 5 5 U 5 5 U 5
Methylene chloride 9 B 5 10 B 5 13 B 5 12 B 5
Styrene : 5 U 5 5 U 5 5 19] 5 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Toluene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 U 5 5 U 5 5 U 5 1 J 5
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J13516 J13517 J13518 J13519
Constituents Area 4 A3 Aread A4 OB/BCL Al OB/BCL A2
Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/22/06 | Sample Date 8/22/06
pgke [ Q| POL | pe/kg | Q[ POL [ pg/kg [ @ [ POL [ pg/kg [ Q| PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 16 13 13 U 13 4.9 J 13
Aroclor-1260 13 U 13 13 U 13 13 U 13 13 9] 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | U 330 330 U 330 330 U 330 340 | U | 340
1,2-Dichlorobenzene 330 | U 330 330 U] 330 330 U 330 340 | U | 340
1,3-Dichlorobenzene 330 | U} 330 330 | U] 330 330 | U | 330 340 | U| 340
1,4-Dichlorobenzene 330 | U | 330 330 | U} 330 330 | U | 330 340 U | 340
2,4,5-Trichlorophenol 840 U 840 840 U 840 840 U 840 840 U 840
2,4,6-Trichlorophenol 330 | U] 330 330 | U] 330 330 | U | 330 340 | U | 340
2,4-Dichlorophenol 330 | U] 330 330 Ul 330 330 U 330 340 | U | 340
2,4-Dimethylphenol 330 | U] 330 330 | U] 330 330 | U | 330 340 | U | 340
2,4-Dinitrophenol 840 1 UJ| 840 840 | UJ| 840 840 | U | 840 840 | U | 840
2,4-Dinitrotoluene 330 | U | 330 330 | U} 330 330 | U | 330 340 | U | 340
2,6-Dinitrotoluene 330 | U | 330 330 | U] 330 330 | U | 330 340 | Ul 340
2-Chloronaphthalene 330 | U] 330 330 | U] 330 330 | U | 330 340 | U | 340
2-Chlorophenol 330 | U] 330 330 | U | 330 330 U 330 340 | U 340
2-Methylnaphthalene 330 U 330 330 U 330 330 U | 330 340 U 340
2-Methylphenol (cresol, o-) 330 { U| 330 330 | U| 330 330 | U | 330 340 | U | 340
2-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
2-Nitrophenol 330 | U} 330 330 | U] 330 330 | U | 330 340 | U 340
3,3"-Dichlorobenzidine 330 U 330 330 U 330 330 U 330 340 U 340
3-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U 840 840 U 840 840 | U | 840
4-Bromophenyl-phenylether 330 1 U] 330 | 330 JU| 330 | 330 | U| 330 | 340 | U| 340
4-Chloro-3-methylphenol 330 1 UL 330 330 { U] 330 330 | U | 330 340 | U | 340
4-Chloroaniline 330 | U] 330 330 { U] 330 330 | U | 330 340 | U | 340
4-Chlorophenyl-phenylether 330 | U} 330 330 | U] 330 330 U | 330 340 | U} 340
4-Methylphenol (p-cresol) 330 | U] 330 330 1 U] 330 330 | U | 330 340 | U | 340
4-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 840 | Ul 840
4-Nitrophenol 840 1 U | 840 840 | U | 840 840 | U |. 840 840 | U | 840
Acenaphthene 330 | U 330 330 { U] 330 330 | U | 330 340 | U | 340
Acenaphthylene 330 | U} 330 330 | U} 330 330 9] 330 340 | U | 340
Anthracene 330 U} 330 330 { U} 330 330 | U | 330 340 | U | 340
Benzo(a)anthracene 330 | U 330 330 | U} 330 330 | U | 330 340 | U | 340
Benzo(a)pyrene 330 | U | 330 330 | U} 330 330 | U 330 340 | U | 340
Benzo(b)fluoranthene 330 U 330 330 U 330 330 U 330 340 U 340
Benzo(g,h,i)perylene 330 | U 330 330 1 U] 330 330 | U | 330 340 | U | 340
Benzo(k)fluoranthene 330 | U] 330 330 1 U] 330 330 | U | 330 340 | U | 340
bis(2-Chloro-1-methylethyl)ether 330 1 U 330 330 1 U] 330 330 | U] 330 340 | U | 340
bis(2-Chloroethoxy)methane 330 | Ul 330 330 { U] 330 330 | U} 330 340 | U] 340
bis(2-Chloroethyl)ether 330 | U 330 330 { U] 330 330 | U] 330 340 | U | 340
bis(2-Ethylhexyl)phthalate 330 | U] 330 330 | U] 330 330 | U | 330 330 J U | 340
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J13516 J13517 J13518 J13519
Constituents Area 4 A3 Area 4 A4 OB/BCL Al OB/BCL A2
. Sample Date 8/21/06 | Sample Date 8/21/06 | Sample Date 8/22/06 | Sample Date 8/22/06
pgke [ Q| POL | pg/kg | Q| PQL [ pekg | Q | POL | pe/ke | O | POL
Semivolatile Organic Compounds (continued)
Butylbenzylphthalate 330 | U | 330 330 | U | 330 330 | U | 330 340 { U 340
Carbazole 330 | U] 330 330 | U] 330 330 | U | 330 340 { U} 340
Chrysene 330 | U] 330 330 | U| 330 330 | U | 330 340 | U [ 340
Di-n-butylphthalate 330 | U 330 26 J 330 330 U | 330 330 1 U} 340
Di-n-octylphthalate 330 { U] 330 330 | U 330 330 Ul 330 340 | U} 340
Dibenz(a,h)anthracene 330 | U] 330 330 | U | 330 330 U 330 340 1 U 340
Dibenzofuran 330 | U | 330 330 | U} 330 330 U 330 340 1 U | 340
" |Diethylphthalate 330 | U} 330 330 | U] 330 330 U | 330 340 1 U] 340
Dimethylphthalate 330 | U} 330 330 | U] 330 330 U [ 330 340 { U | 340
Fluoranthene 330 | U} 330 330 | U| 330 330 | UJ| 330 340 | UJ| 340
Fluorene 330 | U} 330 330 | U 330 330 | U | 330 340 | U] 340
Hexachlorobenzene 330 { U | 330 330 | U} 330 330 U 330 340 | U | 340
Hexachlorobutadiene 330 | U} 330 330 | U} 330 330 | U | 330 340 | U | 340
Hexachlorocyclopentadiene 330 | U | 330 330 | U} 330 330 | U | 330 340 | U | 340
Hexachloroethane 330 | U | 330 330 | U] 330 330 | U | 330 340 | U 340
Indeno(1,2,3-cd)pyrene 330 | Ul 330 330 | U] 330 330 U 330 340 | U | 340
Isophorone 330 | U] 330 330 | U] 330 330 | U | 330 340 | U] 340
N-Nitroso-di-n-dipropylamine 330 | U] 330 330 | U] 330 330 | U | 330 340 | Ul 340
N-Nitrosodiphenylamine 330 | U | 330 330 | U] 330 330 U 330 340 | U] 340
Naphthalene 330 { U | 330 330 | U] 330 330 | U | 330 340 | U | 340
Nitrobenzene 330 | U] 330 330 | U] 330 330 | U 330 340 | U 340
Pentachlorophenol 840 | U | 840 840 | U | 840 840 U 840 840 | U | 840
Phenanthrene 330 | U} 330 330 | Uf 330 330 | UJ| 330 340 JUJI 340
Phenol 330 | U] 330 330 J Ul 330 330 | U | 330 340 | U | 340
Pyrene 330 | U | 330 330 J U 330 330 | UY| 330 340 1 UJ| 340
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J135T0 J135T1 J135T2 J135T3
Constituents Area 4 A3 Area 4 A4 OB/BCL Al OB/BCL A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 8/28/06
pgke [ Q | POL [ pgke [ Q[ POL [ pg/kg [ Q [ POL [ pg/kg [ Q[ POL
Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 6 U 6 5 U 5 6 U 6
1,1,2,2-Tetrachloroethane 6 UJ 6 6 UJ 6 5 uUJ 5 6 Ul 6
1,1,2-Trichloroethane 6 U 6 6 U 6 5 U 5 6 U 6
1,1-Dichloroethane 6 U 6 6 U 6 5 18] 5 6 U 6
1,1-Dichloroethene 6 U 6 6 U 6 5 Ul 5 6 U 6
1,2-Dichloroethane 6 U 6 6 U 6 5 U 5 6 U 6
1,2-Dichloroethene (total) 6 U 6 6 U 6 5 U 5 6 U 6
1,2-Dichloropropane 6 U 6 6 19) 6 © 5 U 5 6 U 6
2-Butanone 11 U 11 11 18) 11 10 19) 10 11 18] 11
2-Hexanone 11 U 11 11 U 11 10 U 10 11 U 11
4-Methyl-2-pentanone 11 U 11 11 U 11 10 U 10 11 U 11
Acetone 9 J 11 9 J 11 10 U 10 11 U 11
Benzene 6 U 6 6 U 6 5 U 5 6 U 6
Bromodichloromethane 6 U 6 6 U 6 5 U 5 6 U 6
Bromoform 6 U 6 6 U 6 5 U 5 6 U 6
Bromomethane 11 U 11 11 U 11 10 U 10 11 U 11
Carbon disulfide 6 U 6 6 U 6 5 U 5 6 U 6
Carbon tetrachloride 6 U 6 6 U 6 5 U 5 6 U 6
Chlorobenzene 6 U 6 6 Ul 6 5 U 5 6 U 6
Chloroethane 11 U 11 11 U 11 10 U 10 11 U 11
Chloroform 6 U 6 6 U 6 5 U 5 6 U 6
Chloromethane 11 U 11 11 19] 11 10 18] 10 11 U 11
cis-1,2-Dichloroethylene 6 19] 6 6 U 6 5 U S 6 U 6
cis-1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 6 Ul 6
Dibromochloromethane 6 U 6 6 U 6 5 U 5 6 U 6
Ethylbenzene 6 U 6 6 U 6 5 U 5 6 U 6
Methylene chloride 14 B 6 11 B 6 9 B 5 8 B 6
Styrene 6 U 6 6 U 6 5 U 5 6 U 6
Tetrachloroethene 6 U 6 6 U 6 5 U 5 6 U 6
Toluene 6 U 6 6 U 6 5 U 5 6 U 6
trans-1,2-Dichloroethylene 6 U 6 6 U [ 5 U 5 6 U 6
trans-~1,3-Dichloropropene 6 U 6 6 U 6 5 U 5 6 U 6
Trichloroethene 6 U 6 6 U 6 5 U 5 6 U 6
Vinyl chloride 11 U 11 11 U 11 10 U 10 11 U 11
Xylenes (total) 6 U 6 6 U 6 5 9) 5 6 U 6
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J13520 J135N5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 - SPA Al SPA A2
Sample Date 8/22/06 | Sample Date 8/22/06 | Sample Date 9/11/06 | Sample Date 9/11/06
peke | Q[ POL | pg/ke | Q] PQL | po/ke [ Q [ POL | pe/kg [ Q [ POL
Polychlorinated Biphenyls
Aroclor-1016 13 19) 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 Uj. 13 13 9] 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 8] 13 13 8] 13 13 U 13 13 9) 13
Aroclor-1248 13 8 13 13 U 13 13 9] 13 13 9] 13
Aroclor-1254 5.3 J 13 13 U 13 13 9] 13 13 9) 13
Aroclor-1260 13 U 13 13 8] 13 3.7 J 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | U 330 330 Ul 330 330 | UJ| 330 330 | UJ| 330
1,2-Dichlorobenzene 330 | U | 330 330 | U 330 330 | U | 330 330 | U] 330
1,3-Dichlorobenzene 330 U 330 330 U 330 330 U 330 330 U 330
1,4-Dichlorobenzene 330 | U | 330 330 | U | 330 330 | U} 330 330 { U] 330
2,4,5-Trichlorophenol 840 U 840 830 U 830 840 U 840 840 U 840
2,4,6-Trichlorophenol 330 | U | 330 330 | U 330 330 | U 330 330 | U | 330
2,4-Dichlorophenol 330 U 330 330 U 330 330 | UJ| 330 330 JUJ| 330
2,4-Dimethylphenol 330 U 330 330 U 330 330 | UJ§ 330 330 | UJ| 330
2,4-Dinitrophenol 840 | U | 840 830 | U | 830 840 | UR| 840 840 JUR/| 840
2,4-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 Ul 330
2,6-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 U | 330
2-Chloronaphthalene 330 | U | 330 330 | U] 330 330 | U | 330 330 | U | 330
2-Chlorophenol 330 U 330 330 U 330 330 U 330 330 U | 330
2-Methylnaphthalene 330 | U | 330 330 | U] 330 330 | UT} 330 330 | UJ| 330
2-Methylphenol (cresol, o-) 330 J U] 330 330 | U} 330 330 | UY| 330 330 | UJ| 330
2-Nitroaniline 840 U 840 830 U 830 840 U 840 840 | U 840
2-Nitrophenol 330 | U 330 330 U 330 330 | UJ| 330 330 [ UJ] 330
3,3"-Dichlorobenzidine 330 | U [ 330 330 | U] 330 330 | U | 330 330 | U | 330
3-Nitroaniline 840 | U 840 830 U 830 840 U 840 840 U] 840
4,6-Dinitro-2-methylphenol 840 U 840 830 U 830 840 U 840 840 U 840
4-Bromophenyl-phenylether 330 | U | 330 330 1 U | 330 330 | U | 330 330 | Ul 330
4-Chloro-3-methylphenol 330 U 330 330 U 330 330 [ UJ| 330 330 [ UJ| 330
4-Chloroaniline 330 U 330 330 U 330 330 U 330 330 U 330
4-Chlorophenyl-phenylether 330 1 U 330 330 | U] 330 330 U 330 330 | U [ 330
4-Methylphenol (p-cresol) 330 U | 330 330 U 330 330 | UJ| 330 330 | UJ| 330
4-Nitroaniline 840 | U 840 830 U 830 840 U 840 840 | U | 840
4-Nitrophenol 840 U 840 830 U 830 840 U 840 840 U] 840
Acenaphthene 330 | U | 330 330 1 U] 330 330 U 330 330 | U} 330
Acenaphthylene 330 | U 330 330 U 330 330 U 330 330 | U} 330
Anthracene 330 | U | 330 330 { U] 330 330 U 330 330 [ U 330
Benzo(a)anthracene 330 U 330 38 J 330 46 J 330 33 J 330
Benzo(a)pyrene 330 | U | 330 24 | 1] 330 19 | 7| 330 30 | 7| 330
Benzo(b)fluoranthene 330 | U | 330 33 J 330 43 J 330 32 J | 330
Benzo(g,h,i)perylene 330 | U 330 330 | U 330 19 J 330 22 330
Benzo(k)fluoranthene 330 J UL 330 29 J 1 330 41 J 330 31 J | 330
bis(2-Chloro-1-methylethyl)ether 330 | U] 330 330 | U{ 330 330 | U | 330 330 | U 330
bis(2-Chloroethoxy)methane 330 | U | 330 330 | U{ 330 330 | U 330 330 1 U] 330
bis(2-Chloroethyl)ether 330 | U 330 330 | U 330 330 | U | 330 330 1 Ul 330
bis(2-Ethylhexyl)phthalate 330 | U] 330 330 | U 330 71 JB | 330 36 | JB] 330 .
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J13520 J135N5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 SPA A1 SPA A2
Sample Date 8/22/06 | Sample Date 8/22/06 | Sample Date 9/11/06 | Sample Date 9/11/06
ngkeg | Q| POL [ pg/kg [ Q] POL | pg/kg [ Q [ POL | pgkg [ Q] PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 330 | U{ 330 330 | U 330 330 U 330 330 | U] 330
Carbazole 330 | U 330 330 | U] 330 330 U | 330 330 | U} 330
Chrysene 330 | U] 330 52 J { 330 76 J 330 40 J{ 330
Di-n-butylphthalate 330 | U | 330 330 | Ul 330 23 JB | 330 27 | JB| 330
Di-n-octylphthalate 330 | U 330 330 UL 330 330 U | 330 330 | U 330
Dibenz(a,h)anthracene 330 | U} 330 330 | Ul 330 330 U 330 330 | U] 330
Dibenzofuran 330 | U] 330 330 | U 330 330 | U | 330 330 | U 330
Diethylphthalate 330 | U] 330 330 | U 330 330 U 330 330 | U 330
Dimethylphthalate 330 | U] 330 330 | U 330 330 | U | 330 330 UL 330
Fluoranthene 330 | UJ| 330 110 J | 330 110 J 330 56 J{ 330
Fluorene 330 | U | 330 330 | U 330 330 | U | 330 330 | U 330
Hexachlorobenzene 330 U 330 330 { U] 330 330 U 330 330 | U] 330
Hexachlorobutadiene 330 U 330 330 U 330 330 u 330 330 Ul 330
Hexachlorocyclopentadiene 330 U | 330 330 { U] 330 330 U 330 330 | U] 330
Hexachloroethane 330 U 330 330 | U 330 330 U 330 330 | U] 330
Indeno(1,2,3-cd)pyrene 330 1 U| 330 330 | U] 330 17 J 330 330 | U 330
Isophorone 330 U 330 330 U 330 330 UJ | 330 330 | UJ| 330
N-Nitroso-di-n-dipropylamine 330 U 330 330 | U 330 330 U 330 330 | U] 330
N-Nitrosodiphenylamine 330 | U] 330 330 | UL 330 330 | U | 330 330 | U | 330
Naphthalene 330 | U] 330 330 | U} 330 330 | U | 330 330 | U | 330
Nitrobenzene 330 | U | 330 330 | U 330 330 | UT{ 330 330 {UJ| 330 |
Pentachlorophenol 840 | U | 840 830 [ U} 830 840 U 840 840 | U | 840
Phenanthrene 330 JUJ| 330 37 J 330 27 J 330 330 U | 330
Phenol 330 | U | 330 330 | U|[ 330 330 | U | 330 330 U 330
Pyrene 330 JUJ| 330 57 J | 330 78 J 330 57 J{ 330
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J135T4 J135T5 J13522 J13523
Constituents OB/BCL A3 OB/BCL A4 SPA Al SPA A2
Sample Date 8/28/06 | Sample Date 8/28/06 | Sample Date 9/11/06 | Sample Date 9/11/06
peke | Q | POL [ pg/kg [ Q] POL [ pg/ke | Q [ POL | pgkg [ Q| POL
Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,1,2,2-Tetrachloroethane 6 uJ 6 5 UJ 5 6 UJ 6 5 uJ 5
1,1,2-Trichloroethane 6 U 6 5 19) 5 6 U 6 5 U 5
1,1-Dichloroethane 6 U 6 5 U 5 6 U 6 5 U 5
1,1-Dichloroethene 6 U 6 5 U 5 6 U 6 5 U 5
1,2-Dichloroethane 6 U 6 5 19] 5 6 U 6 5 U 5
1,2-Dichloroethene (total) 6 U 6 5 U 5 6 U 6 5 U 5
1,2-Dichloropropane 6 U 6 5 U 5 6 U 6 5 U 5
2-Butanone 11 U 11 10 18] 10 11 U 11 10 U 10
2-Hexanone 11 U 11 10 U 10 11 U 11 10 U 10
4-Methyl-2-pentanone 11 U 11 10 U 10 11 U 11 10 U 10
Acetone 12 J 11 11 J 10 25 J 11 10 U 10
Benzene 6 U 6 5 U 5 6 U 6 5 U 5
Bromodichloromethane 6 U 6 5 U 5 6 U 6 5 U 5
Bromoform 6 U 6 5 U 5 6 U 6 5 U 5
Bromomethane 11 U 11 10 19] 10 11 U 11 10 U 10
Carbon disulfide 6 U 6 5 U 5 6 U 6 5 U 5
Carbon tetrachloride 6 U 6 5 U 5 6 U 6 5 U 5
Chlorobenzene 6 U 6 5 U 5 6 U 6 5 U 5
Chloroethane 11 U 11 10 9] 10 11 U 11 10 U 10
Chloroform 6 U 6 5 U 5 6 U 6 5 U 5
Chloromethane 11 U 11 10 U 10 11 U 11 10 U 10
cis-1,2-Dichloroethylene 6 U 6 5 U 5 6 U 6 5 U 5
cis-1,3-Dichloropropene 6 U 6 5 U 5 6 U 6 5 U 5
Dibromochloromethane 6 U 6 5 U 5 6 U 6 5 U 5
Ethylbenzene 6 U 6 5 U 5 6 U 6 5 U 5
Methylene chloride 12 B 6 13 B 5 11 B 6 8 B S
Styrene - 6 U 6 5 U 5 6 U 6 5 U 5
Tetrachloroethene 6 U 6 5 U 5 6 U 6 5 U 5
Toluene 6 U 6 5 U 5 1 J 6 5 U 5
trans-1,2-Dichloroethylene 6 9] 6 5 19) 5 6 U 6 5 U 5
trans-1,3-Dichloropropene 6 U 6 5 18] 5 6 U 6 5 U 5
Trichloroethene 6 U 6 5 U 5 6 U 6 5 U 5
Vinyl chloride 11 U 11 10 U 10 11 8] 11 10 U 10
Xylenes (total) 6 9] 6 5 U 5 6 U 6 5 U 5
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J135P1 J135P0 J13524 J13525
. SPA A3 SPA A4 SPA B5 SPA B6
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
perke [ Q| POL [ pg/kg [ Q] POL | pgkg [ Q [ POL | pe/kg [ Q] PQL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 13 U 13 13 U 13 13 U 13 13 J 13
Aroclor-1260 13 U 13 31 13 61 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 _JUJ| 330 670 |UDJ| 670 330 | UJ} 330 330 _jUr| 330
1,2-Dichlorobenzene 330 JUJ[ 330.| 670 |UD] 670 330 U | 330 330 1 U] 330
1,3-Dichlorobenzene 330 | UJ| 330 670 |UDJ] 670 330 U 330 330 | U 330
1,4-Dichlorobenzene 330 JUJ| 330 670 {UDJ| 670 330 | U | 330 330 U] 330
2,4,5-Trichlorophenol 840 | U | 840 1700 |UD| 1700 840 | U | 840 840 | U | 840
2,4,6-Trichlorophenol 330 | U 330 670 |UD| 670 330 | U | 330 330 | U] 330
2,4-Dichlorophenol 330 1 U | 330 670 |UD| 670 330 | UJ| 330 330 JUJ| 330
2,4-Dimethylphenol 330 [ UJ| 330 670 [UDJ] 670 330 {UI| 330 330 1 UJ] 330
2,4-Dinitrophenol 840 [UJ| 840 1700 [UDJ} 1700 840 |UR| 840 840 JUR| 840
2,4-Dinitrotoluene 330 | U 330 670 |UD| 670 330 | U | 330 330 1 U 330
2,6-Dinitrotoluene 330 | U 330 670 |UD| 670 330 U | 330 330 | U} 330
2-Chloronaphthalene 330 | U | 330 670 |UD| 670 330 U | 330 330 | U 330
2-Chlorophenol 330 | UJ| 330 670 |UDJ| 670 330 U | 330 330 1 U} 330
2-Methylnaphthalene 330 | UJ| 330 670 |UDJ| 670 330 U | 330 330 JUJ| 330
2-Methylphenol (cresol, 0-) 330 JUJ| 330 670 |UDJI 670 330 1 UJ| 330 330 1 UJ| 330
2-Nitroaniline 840 | U | 840 1700 [{UD{ 1700 840 U | 840 840 | U | 840
2-Nitrophenol 330 | UJ{ 330 670 |UDJ| 670 330 | UJ| 330 330 JUJ| 330
3,3"-Dichlorobenzidine 330 | U | 330 670 |UD| 670 330 U | 330 330 | U] 330
3-Nitroaniline 840 | U | 840 1700 {UD| 1700 840 U | 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 1700 |UD]| 1700 840 U | 840 840 | U | 840
4-Bromophenyl-phenylether 330 Ul 330 670 |UD{ 670 330 U 330 330 | U 330
4-Chloro-3-methylphenol 330 | UJ] 330 670 |UDJ} 670 330 | UJ| 330 330 1 UJ| 330
4-Chloroaniline 330 | U 330 670 |UD| 670 330 | U | 330 330 | U} 330
4-Chlorophenyl-phenylether 330 | U} 330 670 [UD{ 670 330 U 330 330 [ U} 330
4-Methylphenol (p-cresol) 330 | UT| 330 670 |UDJ| 670 330 | UJ| 330 330 _1UJ] 330
4-Nitroaniline 840 | U | 840 1700 |UD]| 1700 840 U | 840 840 | U | 840
4-Nitrophenol 840 | U | 840 1700 |UD| 1700 840 U | 840 840 | U] 840
Acenaphthene 330 | Ul 330 670 |UD| 670 330 U | 330 330 1 U] 330
Acenaphthylene 330 | U} 330 670 |UD| 670 330 U | 330 330 | U} 330
Anthracene 330 | UT} 330 170 | JD| 670 330 U | 330 330 1 U} 330
Benzo(a)anthracene 37 J 330 660 | ID| 670 25 J 330 27 J 330
Benzo(a)pyrene 330 | UJ[ 330 320 | ID| 670 330 U] 330 20 J | 330
Benzo(b)fluoranthene 25 J 330 390 | ID| 670 27 J 330 27 J{ 330
Benzo(g,h,i)perylene 330 1 Ul 330 140 | ID| 670 330 Ul 330 330 { U] 330
Benzo(k)fluoranthene 27 J 330 360 |ID| 670 24 J 330 23 J | 330
bis(2-Chloro-1-methylethyl)ether 330 | U | 330 670 |UD| 670 330 U 330 330 | U] 330
bis(2-Chloroethoxy)methane 330 | U] 330 670 |UD| 670 330 | U | 330 330 [ U 330
bis(2-Chloroethyl)ether 330 | U] 330 670 |UD| 670 330 | U | 330 330 { U 330
bis(2-Ethylhexyl)phthalate 42 | IB| 330 50 |JBD| 670 35 JB{ 330 59 | JB| 330
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J135P1 J135P0 J13524 J13525
Constituents SPA A3 SPA A4 SPA BS SPA B6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
e/kg | Q] POL | pgkg [ Q| PQL | pgkg [ O [ POL | pg/ke [ Q [ POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 17 J 330 670 |UD| 670 330 U 330 330 1 U] 330
Carbazole 330 JUJ] 330 47 |JD| 670 330 | U 330 330 | U | 330
Chrysene 51 J 330 790 |JD| 670 43 J 330 39 J | 330
Di-n-butylphthalate 27 JB| 330 670 |UD| 670 27 JB | 330 39 |JB| 330
Di-n-octylphthalate 330 | U] 330 670 {UD| 670 330 | U 330 330 | U | 330
Dibenz(a,h)anthracene 330 | U | 330 75 |JD| 670 330 | U 330 330 { U | 330
Dibenzofuran 330 | UJ| 330 670 |UDJ 670 330 | O 330 330 { U] 330
Diethylphthalate 330 | U 330 670 |UD| 670 330 | U 330 330 | U] 330
Dimethylphthalate 330 | U} 330 670 {UD| 670 330 | U 330 330 | U] 330
Fluoranthene 73 JR| 330 1400 |DR| 670 48 J 330 59 J 330
Fluorene 330 | UJT| 330 670 |UDJ) 670 330 | U 330 330 | U} 330
Hexachlorobenzene 330 { U] 330 670 {UD| 670 330 U 330 330 | U] 330
Hexachlorobutadiene 330 | U 330 670 |UD| 670 330 { U 330 330 | U | 330
Hexachlorocyclopentadiene 330 1 U] 330 670 |UD| 670 330 U 330 330 | U] 330
Hexachloroethane 330 1 UJ| 330 670 |UDJ| 670 330 U 330 330 | U | 330
Indeno(1,2,3-cd)pyrene 330 JUJ| 330 150 [JD]| 670 330 | U | 330 330 | U| 330
Isophorone 330 JUJ| 330 670 [UDJ] 670 330 f UT] 330 330 | UJ| 330
N-Nitroso-di-n-dipropylamine 330 _{UJ| 330 670 |UDJ| 670 330 | U 330 330 | U] 330
N-Nitrosodiphenylamine 330 J U 330 670 |UD| 670 330 U 330 330 | U | 330
Naphthalene 330 | U 330 670 [UD| 670 330 | U 330 330 1 U| 330
Nitrobenzene 330 JUJ| 330 670 |UDJ} 670 330 [ UJ| 330 330 {UJ| 330
Pentachlorophenol 840 | U | 840 1700 |UD] 1700 840 | U 840 840 | U | 840
Phenanthrene 26 J 330 710 | D | 670 330 U 330 19 J 330
Phenol 330 JUJ| 330 670 |UDJ 670 24 J 330 330 | U | 330
Pyrene 60 J 330 1700 | D | 670 38 J 330 51 J ] 330
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J135P1 J135P0 J13524 J13525
. SPA A3 SPA A4 SPA BS SPA B6
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/11/06 | Sample Date 9/11/06
pekg | Q| POL [ pg/kg [ Q[ POL | pg/kg [ Q [ POL [ pekg [ Q [ POL
Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 U 5 5 U 5 5 Ul 5 5 UJ 5
1,1,2-Trichloroethane 5 19] 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 19) 5
1,2-Dichloroethane 5 U 5 5 U 5 S U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 5 U S 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 U 5
2-Butanone 4 J 10 10 U 10 10 U 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 U 10 10 U 10 10 U 10 10 U 10
Acetone 14 10 9 J 10 10 U 10 10 U 10
Benzene 5 U S 5 U 5 5 U 5 5 U 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 Ul 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 U 10
Carbon disulfide 5 U 5 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5
Chloroethane 10 U 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5 U 5 5 U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U S 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Ethylbenzene 5 U S 5- 10 5 5 U 5 5 U 5
Methylene chloride 23 B 5 17 B 5 11 B 5 14 B 5
Styrene 5 9] 5 5 19 5 5 U 5 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Toluene 2 J 5 5 |1U 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 U 5 5 U 5 5 U 5 5 8] 5
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Attachment 1. 118-C-1 Verification Sampling Results.
J135N8 J135N9 J135P2 J135P3
Constituents SPA B7 SPA B8 SPA C9 SPA C10
Sample Date 9/11/06 | Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pgke | Q| POL [ pgkg | Qf POL [ pgks | Q | POL | pe/kg [ Q | POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 ]U 13
Aroclor-1221 13 U 13 13 U 13 13 1) 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 9.5 J 13 19 13 17 13 6.5 J 13
Aroclor-1260 13 U 13 13 U 13 13 8) 13 13 U 13
- Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | UJ| 330 330 | UJ| 330 330 {UT| 330 330 [UJ} 330
1,2-Dichlorobenzene 330 | U | 330 330 | U] 330 330 | Ur| 330 330 [UJ} 330
1,3-Dichlorobenzene 330 | U | 330 330 | U} 330 330 L UT| 330 | 330 |UJ| 330
1,4-Dichlorobenzene 330 { U] 330 330 | U} 330 330 | UT} 330 330 1 UJ} 330
2,4,5-Trichlorophenol 840 U 840 840 U 840 840 | U 840 840 | U 840
2,4,6-Trichloropheriol 330 [ U] 330 330 | U 330 330 | U | 330 330 U 330
2,4-Dichlorophenol 330 | UJ| 330 330 | UJ| 330 330 | U 330 330 U 330
2,4-Dimethylphenol 330 | UJ| 330 330 | UJ| 330 330 | UJ| 330 330 JUJI 330
2,4-Dinitrophenol 840 |UR| 840 840 |UR| 840 840 | UJ | 840 840 | UJ| 840
2,4-Dinitrotoluene 330 | U] 330 330 | U | 330 330 | U 330 330 J U 330
2,6-Dinitrotoluene 330 | U | 330 330 | U] 330 330 | U 330 330 | U] 330
2-Chloronaphthalene 330 | U | 330 330 | U} 330 330 U 330 330 | U] 330
2-Chlorophenol 330 | U| 330 330 [ U} 330 330 | UJ| 330 330 U] 330
2-Methylnaphthalene 330 JUJ| 330 330 | UJ} 330 330 | UJ| 330 330 JUJ| 330
2-Methylphenol (cresol, o-) 330 | UJ| 330 330 {Ur} 330 330 | UJ| 330 330 _JUJ| 330
2-Nitroaniline 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
2-Nitrophenol 330 {UT| 330 330 jUI} 330 330 | UJ| 330 330 1 UJ} 330
3,3"-Dichlorobenzidine 330 | U] 330 330 | U | 330 330 | U 330 330 | U 330
3-Nitroaniline 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
4-Bromophenyl-phenylether 330 | U | 330 330 | Ul 330 330 U 330 330 U 330
4-Chloro-3-methylphenol 330 | UJ| 330 330 | UJ] 330 330 | UJ| 330 330 jUJ] 330
4-Chloroaniline 330 [ U] 330 330 | U | 330 330 | U 330 330 | U | 330
4-Chlorophenyl-phenylether 330 | U | 330 330 { U] 330 330 U 330 330 U 330
4-Methylphenol (p-cresol) 330 [UJ] 330 330 | UJ| 330 330 | UJ| 330 330 |UJ| 330
4-Nitroaniline 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
4-Nitrophenol 840 | U | 840 840 | U | 840 840 | U 840 840 | U | 840
Acenaphthene 330 | U] 330 330 | U| 330 330 | U | 330 330 | U | 330
Acenaphthylene 330 | U 330 330 | U [ 330 330 | U | 330 330 | U 330
Anthracene 330 | U | 330 330 | U| 330 330 { UT| 330 330 {UJ| 330
Benzo(a)anthracene 330 | U] 330 61 J 330 330 { UT| 330 330 [ UJ[ 330
Benzo(a)pyrene 330 | U | 330 38 J | 330 330 | UT| 330 330 [ UJ[ 330
Benzo(b)fluoranthene 330 | U | 330 45 J 330 330 | UJ| 330 330 | U 330
Benzo(g,h,i)perylene 330 | U | 330 22 J | 330 330 | U | 330 330 | U 330
Benzo(k)fluoranthene 330 | U | 330 43 J | 330 330 | UT| 330 330 | UJ| 330
bis(2-Chloro-1-methylethyl)ether 330 | U] 330 330 | U | 330 330 { U | 330 330 | U 330
bis(2-Chloroethoxy)methane 330 | U | 330 330 | U | 330 330 | U | 330 330 | U 330
bis(2-Chloroethyl)ether 330 | U] 330 330 | U | 330 330 | U | 330 330 { U 330
bis(2-Ethylhexyl)phthalate 36 | IB| 330 35 [JIB] 330 30 JB | 330 48 1 JB| 330
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Attachment 1. 118-C-1 Verification Sampling Results. .
J135N8 J135N9 J135P2 J135P3
. SPA B7 SPA B8 SPA C9 SPA C10
Constituents
Sample Date 9/11/06'| Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pe/ke | Q [ POL | pe/ke | Q] POL [ pp/ke [ Q [ POL | pg/kg [ Q [ PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 330 | U | 330 330 1 U | 330 330 | U | 330 330 | U{ 330
Carbazole 330 | U | 330 330 | U | 330 330 | UJ| 330 330 | UY| 330
Chrysene 330 | U | 330 81 J | 330 330 | UJ] 330 330 Ul 330
Di-n-butylphthalate 32 | JB] 330 330 | U 330 19 JB| 330 17 _{JB] 330
Di-n-octylphthalate 330 | U] 330 330 | U | 330 330 | U | 330 330 1 U] 330
Dibenz(a,h)anthracene 330 J U] 330 330 | U] 330 330 | U | 330 330 | U | 330
Dibenzofuran 330 | U] 330 330 1 U] 330 330 [ UJ| 330 330 | UT| 330
Diethylphthalate 330 | U | 330 330 | U] 330 330 | U | 330 330 | U [ 330
Dimethylphthalate 330 | U | 330 330 | U | 330 330 | U | 330 330 U | 330
Fluoranthene 24 J 330 190 J 330 330 | U | 330 330 1 U 330
Fluorene 330 | U | 330 330 | U] 330 330 fUJ| 330 330 _JUJ} 330
Hexachlorobenzene 330 | U] 330 330 | U 330 330 U 330 330 J Ut 330
Hexachlorobutadiene 330 | U] 330 330 | U] 330 330 | U | 330 330 U} 330
Hexachlorocyclopentadiene 330 § U | 330 330 | U | 330 330 U 330 330 1 U 330
Hexachloroethane 330 | U] 330 330 | U 330 4 330 jUJ{ 330 330 [ UJ| 330
Indeno(1,2,3-cd)pyrene 330 | U} 330 19 J | 330 330 | UJT| 330 330 | UJ} 330
Isophorone 330 | UJT| 330 330 JUT| 330 330 1 UJ} 330 330 _|UJ| 330
N-Nitroso-di-n-dipropylamine 330 | U} 330 330 | U] 330 330 | UJ | 330 330 | UJi 330
N-Nitrosodiphenylamine 330 | U} 330 330 | U] 330 330 U 330 330 | U} 330
Naphthalene 330 | U} 330 330 | U 330 330 | U | 330 330 | U | 330
Nitrobenzene 330 | UJ| 330 330 | UT| 330 330 | UJ} 330 330 _{UJ1 330
Pentachlorophenol 840 | U | 840 840 1 U | 840 840 U 840 840 | U | 840
Phenanthrene 330 | U] 330 71 J | 330 330 | UJ] 330 330 [ UJ| 330
Phenol 330 ] U | 330 330 | U] 330 330 | U | 330 330 1 U | 330
Pyrene 21 J | 330 130 J | 330 330 | U | 330 330 1 U] 330
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Attachment 1. 118-C-1 Verification Sampling Results.
J135N8 J135N9 J135P2 J135P3
. SPA B7 SPA B8 SPA C9 SPA C10
Constituents
Sample Date 9/11/06 | Sample Date 9/11/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pekg | Q| POL | pg/kg | Q | PQL | pe/ke | Q [ PQL [ po/ke [ Q [ PQL
Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 5 U 5 5 19 5 5 U 5
1,1,2,2-Tetrachloroethane 5 {8}) 5 S uJ 5 5 U 5 5 U 5
1,1,2-Trichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 5 U 5 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 5 U 5 5 U 5 5 U 5
2-Butanone 10 U 10 10 U 10 4 J 10 10 U 10
2-Hexanone 10 U 10 10 U 10 10 U 10 10 U 10
4-Methyl-2-pentanone 10 U 10 10 U 10 10 U 10 10 U 10
Acetone 25 J 10 28 J 10 12 10 7 J 10
Benzene 5 18] 5 5 U 5 5 U 5 S U 5
Bromodichloromethane 5 U 5 5 U 5 5 U 5 5 U 5
Bromoform 5 U 5 5 U 5 5 U 5 5 U 5
Bromomethane 10 U 10 10 U 10 10 U 10 10 |U 10
Carbon disulfide 5 U 5 5 U 5 5 19) 5 5 U 5
Carbon tetrachloride 5 U 5 5 U 5 5 U 5 5 U 5
Chlorobenzene 5 U 5 5 U 5 5 U 5 5 U 5 -
Chloroethane 10 U 10 10 U 10 10 U 10 10 U 10
Chloroform 5 U 5 5 U 5 5 U 5 S U 5
Chloromethane 10 U 10 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 5 U 5 5 U 5 5 U 5
Dibromochloromethane 5 U 5 5 Uy 5 5 U 5 5 U 5
Ethylbenzene 5 U 5 5 U 5 5 U 5 5 U 5
Methylene chloride 14 B 5 15 B 5 21 B 5 24 B 5
Styrene 5 U 5 5 U 5 5 U 5 5 U 5
Tetrachloroethene 5 U 5 5 U 5 5 U 5 5 18] 5
Toluene 2 J 5 1 J 5 5 U 5 1 J 5
trans-1,2-Dichloroethylene 5 U 5 5 U 5 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 5 U 5 5 19] 5 5 U 5
Trichloroethene 5 U 5 5 U 5 5 U 5 5 U 5
Vinyl chloride 10 U 10 10 U 10 10 U 10 10 U 10
Xylenes (total) 5 U 5 5 U 5 5 U 5 5 9] 5
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J135P4 J135P5 J135P6 J135p7
Constituents SPA c SPAC2 SPA D3 SPA D4
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pe/kg [ Q [ POL [ png/ke [ Q] PQL [ pg/kg [ Q | POL | pp/kg [ Q | POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1221 13 8] 13 13 U 13 13 U 13 13 U 13
Aroclor-1232 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1242 13 U 13 13 U 13 13 U 13 13 U 13
Aroclor-1248 13 8] 13 13 U 13 13 U 13 13 U 13
Aroclor-1254 14 13 25 13 20 13 7.9 J 13
Aroclor-1260 13 8) 13 13 9) 13 13 U 13 13 U 13
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | UJ] 330 330 1 UJ| 330 330 | UT| 330 330 JUJ| 330
1,2-Dichlorobenzene 330 JUJ{ 330 330 {UJ] 330 330 1 UJ| 330 330 [ UJ| 330
1,3-Dichlorobenzene 330 _J1UJ] 330 330 jUJ} 330 330 | UJ| 330 330 | UJ| 330
1,4-Dichlorobenzene 330 _JUJ} 330 330 {UJ| 330 330 1 UJ| 330 330 JUJ] 330
2,4,5-Trichlorophenol 840 U 840 840 U 840 340 U 840 840 U | 840
2,4,6-Trichlorophenol 330 U 330 330 U 330 330 U 330 330 U 330
2,4-Dichlorophenol 330 | U} 330 330 | U] 330 330 U 330 330 | U] 330
2,4-Dimethylphenol 330 _JUJI 330 330 [ UJ| 330 330 | UJ] 330 330 {UJ| 330
2,4-Dinitrophenol 840 | UJ| 840 840 JUJ| 840 840 | UJ| 840 840 | UJ| 840
2,4-Dinitrotoluene 330 U 330 330 U 330 330 U 330 330 U | 330
2,6-Dinitrotoluene 330 | U} 330 330 | U 330 330 | U [ 330 330 | U] 330
2-Chloronaphthalene 330 | U 330 330 | U | 330 330 { U [ 330 330 | U | 330
2-Chlorophenol 330 | UJ| 330 330 {UJ| 330 330 | UJ| 330 330 |UJ| 330
2-Methylnaphthalene 330 JUJ| 330 330 | UJ| 330 330 [ UT| 330 330 | UJ| 330
2-Methylphenol (cresol, o-) 330 | U] 330 330 fUJ| 330 330 | UT| 330 330 | UJ] 330
2-Nitroaniline 840 U 840 840 U 840 840 U 840 840 U | 840
2-Nitrophenol 330 {UJ| 330 330 [ UJ| 330 330 [ U] 330 330 | UJ| 330
3,3"-Dichlorobenzidine 330 U 330 330 U 330 330 U 330 330 Ul 330
3-Nitroaniline 840 U 840 840 U 840 840 U 840 840 U 840
4,6-Dinitro-2-methylphenol 840 U 840 840 U 840 840 U 840 840 U 840
4-Bromophenyl-phenylether 330 | U] 330 330 | U | 330 330 U | 330 330 | U] 330
4-Chloro-3-methylphenol 330 JUJ} 330 330 | UJ| 330 330§ UJ| 330 330 | UJ| 330
4-Chloroaniline 330 U 330 330 | U] 330 330 | U | 330 330 | U | 330
4-Chlorophenyl-phenylether 330 U 330 330 U 330 330 U 330 330 Ul 330
4-Methylphenol (p-cresol) 330 jUJ{ 330 330 | UJ] 330 330 1 UJ{ 330 330 [ UJ| 330
4-Nitroaniline 840 U 840 840 U 840 840 U 840 840 U 840
4-Nitrophenol 840 | U | 840 840 | U | 840 840 | U | 840 840 1 U | 840
Acenaphthene 330 U 330 330 U 330 330 U 330 41 J 330
Acenaphthylene 330 U 330 330 U 330 330 U 330 330 U | 330
Anthracene 330 {UJ{ 330 330 | UJ] 330 330 { UJ | 330 260 J 330
Benzo(a)anthracene 330 | UJ{ 330 27 J 330 330 | UJ} 330 1100 | J 330
Benzo(a)pyrene 330 |UJl 330 28 J 330 330 | Ut 330 480 J 330
Benzo(b)fluoranthene 330 |UJ| 330 26 J 1 330 330 | UJ| 330 600 | J | 330
Benzo(g,h,i)perylene 330 U 330 21 J 330 330 U 330 260 '} J 330
Benzo(k)fluoranthene 330 JUJ| 330 28 J 330 330 [ UJ}| 330 540 J 330
bis(2-Chloro-1-methylethyl)ether 330 U 330 330 | U] 330 330 U 330 330 | U] 330
bis(2-Chloroethoxy)methane 330 | U 330 330 | U} 330 330 8] 330 330 1 U | 330
bis(2-Chloroethyl)ether 330 | U 330 330 | U} 330 330 | U | 330 330 | U] 330
bis(2-Ethylhexyl)phthalate 23 JB| 330 66 | JB| 330 56 JB | 330 27 [JB] 330
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Attachment 1. 118-C-1 Verification Sampling Results.
J135P4 J135P5 J135P6 J135P7
b SPA C1 SPA C2 SPA D3 SPA D4
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
pghg | Q| POL | poke [ Q] PQL [ pgke [ Q | POL | pg/ke [Q [ POL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 330 | U} 330 330 | U | 330 330 | U | 330 330 1 U | 330
Carbazole 330 jUJ} 330 330 | UT| 330 330 | UJ| 330 240 J 1 330
Chrysene 330 {UJT| 330 43 J 330 330 | UT| 330 1300 | J | 330
Di-n-butylphthalate 330 [ U} 330 31 JB| 330 32 JB 32 17 | JB| 330
Di-n-octylphthalate 330 1 U] 330 330 | U] 330 330 | U | 330 330 | U] 330
Dibenz(a,h)anthracene 330 (U} 330 330 | U | 330 330 | U] 330 180 J 1 330
Dibenzofuran 330 (UJ{ 330 330 | UJ| 330 330 [ US| 330 34 J 330
Diethylphthalate 330 { U] 330 330 { U | 330 330 | U { 330 330 1 Ut 330
Dimethylphthalate 330 { U] 330 330 | U] 330 330 | U | 330 330 | U} 330
Fluoranthene 330 1 U] 330 52 | JR| 330 330 |UR| 330 2100 | R | 330
Fluorene 330 | 0T} 330 330 _|UT| 330 330 | UJ| 330 43 J | 330
Hexachlorobenzene 330 | U 330 330 | U| 330 330 U 330 330 | U} 330
Hexachlorobutadiene 330 | U} 330 330 | U] 330 330 [ U] 330 330 [ U] 330
Hexachlorocyclopentadiene 330 | U} 330 330 | U] 330 330 | U] 330 330 U] 330
Hexachloroethane 330 | UT} 330 330 | UJ] 330 330 | U | 330 330 [ UJ] 330
Indeno(1,2,3-cd)pyrene 330 | UT} 330 18 J 330 330 | UI| 330 250 | J | 330
Isophorone 330 101} 330 330 {UT| 330 330 | U | 330 330 1 UJ| 330
N-Nitroso-di-n-dipropylamine 330 | UJ| 330 330 JUJ| 330 330 | UJ| 330 330 [UJ} 330
N-Nitrosodiphenylamine 330 | U | 330 330 | U | 330 330 | U | 330 330 | U| 330
Naphthalene 330 | U] 330 330 1 U | 330 330 | U [ 330 330 U 330
Nitrobenzene 330 {UJ| 330 330 {UJ| 330 330 | UJI{ 330 330 | UJ| 330
Pentachlorophenol 840 | U | 840 840 | U | 840 840 | U | 840 840 | U | 840
Phenanthrene 330 [UJ| 330 19 J 330 330 | U | 330 1300 | J | 330
Phenol 330 | U] 330 330 { U] 330 330 | U | 330 330 | U] 330
Pyrene 330 | U] 330 57 J 330 330 | U | 330 1600 330
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J135P4 J135P5 J135P6 J135P7
. SPAC1 SPA C2 SPA D3 SPA D4
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 9/12/06
ngkg | Q | POL | pe/kg [ Q] POL [ pgke [ Q | POL | pgkg | Q| POL
Volatile Organic Compounds

1,1,1-Trichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1,2-Trichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1-Dichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,1-Dichloroethene 5 U 5 6 U 6 5 U 5 5 U b
1,2-Dichloroethane 5 U 5 6 U 6 5 U 5 5 U 5
1,2-Dichloroethene (total) 5 U 5 6 U 6 5 U 5 5 U 5
1,2-Dichloropropane 5 U 5 6 9] 6 5 U 5 5 U 5
2-Butanone 10 U 10 11 U 11 10 U 10 9 U 9
2-Hexanone 10 U 10 11 U 11 10 U 10 9 U 9
4-Methyl-2-pentanone 10 8] 10 11 U 11 10 U 10 9 9 9
Acetone 7 J 10 8 J 11 7 J 10 11 9
Benzene 5 U 5 6 U 6 5 U 5 5 U 5
Bromodichloromethane 5 U 5 6 U 6 5 U 5 5 U 5
Bromoform 5 U 5 6 U 6 5 U 5 5 U 5
Bromomethane 10 U 10 11 U 11 10 U 10 9 U 9
Carbon disulfide 5 U 5 6 U 6 5 U 5 5 U 5
Carbon tetrachloride 5 U 5 6 U 6 5 U 5 5 U 5
Chlorobenzene 5 U 5 6 U 6 5 U 5 5 U 5
Chloroethane 10 U 10 11 U 11 10 U 10 9 U 9
Chloroform 5 U 5 6 U 6 5 U 5 5 U 5
Chloromethane 10 U 10 11 U 11 10 U 10 9 U 9
cis-1,2-Dichloroethylene 5 U 5 6 U 6 5 U 5 5 U 5
cis-1,3-Dichloropropene 5 U 5 6 U 6 5 U 5 5 U 5
Dibromochloromethane 5 U 5 6 U 6 5 U 5 5 U 5
Ethylbenzene 5 U 5 6 U 6 5 U 5 5 U 5
Methylene chloride 24 B 5 27 B 6 26 B 5 18 B 5
Styrene 5 U 5 4 J 6 5 U 5 5 U 5
Tetrachloroethene 5 U 5 6 U 6 5 U 5 5 U 5
Toluene 5 U 5 1 J 6 1 J 5 5 U 5
trans-1,2-Dichloroethylene 5 U 5 6 U 6 5 U 5 5 U 5
trans-1,3-Dichloropropene 5 U 5 6 U 6 5 U 5 5 U 5
Trichloroethene 5 U 5 6 U 6 5 U 5 5 U 5
Vinyl chloride 10 U 10 11 U 11 10 U 10 9 U 9
Xylenes (total) 5 U 5 6 U 6 5 U 5 5 U 5
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J135P8 J135P9 J12XM2 J12XM3
Constituents SPA D5 SPA D6 FS-5 FS-6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
pgke | Q] POL | pg/ke [ QT POL [ pgke [ O [ POL | pgke [ Q[ POL
Polychlorinated Biphenyls :
Aroclor-1016 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1221 13 U 13 13 8] 13 13 U 13 14 U 14
Aroclor-1232 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1242 13 U 13 13 8) 13 13 U 13 14 U 14
Aroclor-1248 13 U 13 13 U 13 13 U 13 14 U 14
Aroclor-1254 3.7 J 13 4.7 J 13 22 13 14 9) 14
Aroclor-1260 13 U 13 13 U 13 13.] U0 13 14 U 14
Semivolatile Organic Compounds

1,2,4-Trichlorobenzene 330 | UJ| 330 330 {UJ| 330 330 | U | 330 340 1 U 340
1,2-Dichlorobenzene 330 | UJ| 330 330 {UJ| 330 330 | U | 330 340 1 UL 340
1,3-Dichlorobenzene 330 | UJ| 330 330 jUJ} 330 330 | U | 330 340 | UL 340
1,4-Dichlorobenzene 330 _{UJ| 330 330 _J U] 330 330 | U] 330 340 | Ut 340
2,4,5-Trichlorophenol 840 | U | 840 840 | U | 840 840 | U | 840 850 | U} 850
2,4,6-Trichlorophenol 330 | U] 330 330 | U} 330 330 U 330 340 | U} 340
2,4-Dichlorophenol 330 U 330 330 U 330 330 U 330 340 U 340
2,4-Dimethylphenol 330 | UJ| 330 330 JUJ} 330 330 | U | 330 340 | U} 340
2,4-Dinitrophenol 840 1UJ| 840 840 | UJ| 840 840 | U | 840 850 | U] 850
2,4-Dinitrotoluene 330 | U] 330 330 | U] 330 330 | U | 330 340 | U | 340
2,6-Dinitrotoluene 330 | U 330 330 | U] 330 330 | U | 330 340 | Ut 340
2-Chloronaphthalene 330 | U{ 330 330 | U} 330 330 | U | 330 340 [ Ul 340
2-Chlorophenol 330 | UJ| 330 330 | UJ| 330 330 | U | 330 340 | U | 340
2-Methylnaphthalene 330 | U] 330 330 | U | 330 330 | U | 330 340 | U] 340
2-Methylphenol (cresol, 0-) 330 | UJ| 330 330 U] 330 330 | U | 330 340 | U] 340
2-Nitroaniline 840 | U | 840 840 | U | 840 840 | U | 840 850 | U | 850
2-Nitrophenol 330 | UJ| 330 330 | UJ| 330 330 | U | 330 340 | U] 340
3,3"-Dichlorobenzidine 330 | U] 330 330 | U] 330 330 | U | 330 340 | U] 340
3-Nitroaniline . 840 | U | 840 840 | U | 840 840 | U | 840 850 | Ul 3850
4,6-Dinitro-2-methylphenol 840 | U | 840 840 | U | 840 840 | U | 840 850 | U] 850
4-Bromophenyl-phenylether 330 | U] 330 330 | U] 330 330 U 330 340 | U | 340
4-Chloro-3-methylphenol 330 fUJ| 330 330 | UJ| 330 330 U 330 340 U 340
4-Chloroaniline 330 1 U} 330 330 | U] 330 330 | U | 330 340 | U] 340
4-Chlorophenyl-phenylether 330 | U] 330 330 | U] 330 330 | U | 330 340 | U | 340
4-Methylphenol (p-cresol) 330 | UJ} 330 330 | UJ| 330 330 U 330 340 | Ul 340
4-Nitroaniline 840 | U | 840 840 | U [ 840 840 | U | 840 850 | U | 850
4-Nitrophenol - 840 | U | 840 840 | U | 840 840 | U | 840 850 | U] 850
Acenaphthene 330 | U} 330 330 | U] 330 330 U 330 340 | U] 340
Acenaphthylene 330 U 330 330 U 330 330 U 330 340 U 340
Anthracene 330 | UJ| 330 330 | UJ| 330 330 | U | 330 340 j U | 340
Benzo(a)anthracene 330 {UJ} 330 18 J 330 330 U 330 340 | U 340
Benzo(a)pyrene 330 1 UJ| 330 330 _JUJ| 330 330 | U | 330 340 | U 340
Benzo(b)fluoranthene 330 JUJ} 330 330 _JUJ| 330 330 U 330 340 | U | 340
Benzo(g,h,i)perylene 330 | U] 330 330 | U 330 330 | U | 330 340 | U 340
Benzo(k)fluoranthene 330 | UJ| 330 330 | UJ| 330 330 U 330 340 | U 340
bis(2-Chloro-1-methylethyl)ether 330 U] 330 330 U 330 330 | U | 330 340 | U | 340
bis(2-Chloroethoxy)methane 330 | U | 330 330 | U] 330 330 | U | 330 340 | U | 340
bis(2-Chloroethyl)ether 330 | U] 330 330 Ul 330 330 | U | 330 340 | Ut 340
bis(2-Ethylhexyl)phthalate 50 |JB| 330 41 JB| 330 39 JB | 330 67 [JB] 340
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Attachment 1. 118-C-1 Verification Sampling Results.
J135P8 J135P9 J12XM2 J12XM3
. SPA D5 SPA D6 FS-5 FS-6
Constituents
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
pgke | Q | PQL | pe/kg | Q [ POL | pg/kg | Q [ PQL | mg/kg [ Q [ PQL
Semivolatile Organic Compounds (continued)

Butylbenzylphthalate 330 U | 330 330 J U | 330 330 U] 330 340 | U | 340
Carbazole 330 | UJ| 330 330 | UJ| 330 330 U | 330 340 | U 340
Chrysene 330 | UJ| 330 27 J 330 330 U | 330 340 | U | 340
Di-n-butylphthalate 29 | JB| 330 330 U] 330 55 JB| 330 49 1JB| 340
Di-n-octylphthalate 330 | U | 330 330 { U] 330 330 | U | 330 340 | U [ 340
Dibenz(a,h)anthracene 330 | U | 330 330 { U | 330 330 | U | 330 340 | U | 340
Dibenzofuran 330 | UJ| 330 330 {UJ| 330 330 | U | 330 340 1 UL 340
Diethylphthalate 330 { U] 330 330 { U | 330 22 J 330 340 | UL 340
Dimethylphthalate 330 | U] 330 330 { U | 330 330 | U | 330 340 1 U | 340
Fluoranthene 18 JR] 330 34 1JR] 330 330 U 330 340 | U | 340
Fluorene 330 | UJT| 330 330 | UJ| 330 330 | U | 330 340 | U 340
Hexachlorobenzene 330 | U | 330 330 { U} 330 330 9] 330 340 | U | 340
Hexachlorobutadiene 330 | U | 330 330 | U | 330 330 U | 330 340 | U | 340
Hexachlorocyclopentadiene 330 | U | 330 330 J U 330 330 U 330 340 | U | 340
Hexachloroethane 330 | UJ| 330 330 {UJ| 330 330 U | 330 340 [ U | 340
Indeno(1,2,3-cd)pyrene 330 | UJ| 330 330 JUJ| 330 330 U 330 340 | U | 340
Isophorone 330 | UJ| 330 330 | UJ| 330 330 | U | 330 340 | U | 340
N-Nitroso-di-n-dipropylamine 330 | UJ| 330 330 JUJ| 330 330 U | 330 340 | U | 340
N-Nitrosodiphenylamine 330 | U | 330 330 1 U | 330 330 | U | 330 340 | U | 340
Naphthalene 330 | U | 330 330 U] 330 330 U | 330 340 | U | 340
Nitrobenzene 330 | UJ| 330 330 {UJ] 330 330 U | 330 340 | U | 340
Pentachlorophenol 840 | U | 840 840 | U | 840 840 U | 840 850 | U | 850
Phenanthrene 330 {UT| 330 330 | UJ| 330 330 U | 330 340 | U | 340
Phenol 330 | U] 330 330 | U 330 36 JB| 330 33 _1JB]| 340
Pyrene 3301 U | 330 27 J 330 330 U | 330 340 § U | 340
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Attachment 1. 118-C-1 Verification Sampling Results.
J135P8 J135P9 J12XM2 J12XM3
Constituents SPA D5 SPA D6 FS-5 FS-6
Sample Date 9/12/06 | Sample Date 9/12/06 | Sample Date 7/26/06 | Sample Date 7/26/06
pekg | Q | PQL | pe/kg [ Q] POL [ ug/ks [ Q [ POL | pg/ke | Q | PQL
Volatile Organic Compounds

1,1,1-Trichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1,2,2-Tetrachloroethane 6 U 6 5 U 5 5 19) 5 5 U 5
1,1,2-Trichloroethane 6 U 6 5 U 5 5 U 5 5 U 5
1,1-Dichloroethane 6 U 6 5 U 5 S U 5 5 U 5
1,1-Dichloroethene 6 U 6 5 U 5 5 U 5 5 U 5
1,2-Dichloroethane 6 U 6 5 U 5 5 U 5 S U 5
1,2-Dichloroethene (total) 6 U 6 5 U 5 5 19) 5 5 U 5
1,2-Dichloropropane 6 U [ 5 U 5 5 U 5 5 U 5
2-Butanone 11 U 11 10 U 10 10 U 10 10 U 10
2-Hexanone 11 U 11 10 U 10 10 19) 10 10 U 10
4-Methyl-2-pentanone 11 U 11 10 U 10 10 U 10 10 U 10
Acetone 11 U 11 8 J 10 24 10 10 J 10
Benzene 6 U 6 5 U 5 5 U 5 5 U 5
Bromodichloromethane 6 U 6 5 U 5 5 U 5 5 U 5
Bromoform 6 U 6 5 U 5 5 19] 5 5 U 5
Bromomethane 11 U 11 10 U 10 10 U 10 10 U 10
Carbon disulfide 6 U 6 5 U 5 5 U 5 5 U 5
Carbon tetrachloride 6 U 6 5 U 5 39 5 10 5
Chlorobenzene 6 U 6 5 U 5 5 U 5 5 U 5
Chloroethane 11 U 11 10 U 10 10 U 10 10 U 10
Chloroform 6 U 6 5 Ul 5 5 U 5 5 U 5
Chloromethane 11 U 11 10 U 10 10 U 10 10 U 10
cis-1,2-Dichloroethylene 6 U 6 5 U 5 5 18} 5 5 U 5
cis-1,3-Dichloropropene 6 U 6 5 U 5 S 9] 5 5 U 5
Dibromochloromethane 6 U 6 5 U 5 5 U 5 5 U 5
Ethylbenzene 6 U 6 5 U 5 5 U 5 5 U 5
Methylene chloride 23 B 6 30 B 5 19 5 5 U 5
Styrene 6 U 6 1 J 5 5 U 5 5 U 5
Tetrachloroethene 6 U 6 5 U 5 5 U 5 5 U 5
Toluene 6 U 6 1 J 5 5 U 5 5 U 5
trans-1,2-Dichloroethylene 6 U 6 5 U 5 S U 5 5 U 5
trans-1,3-Dichloropropene 6 U 6 5 U 5 5 U 5 5 U 5
Trichloroethene 6 U 6 5 U 5 5 U 5 5 U 5
Vinyl chloride 11 U 11 10 U 10 10 U 10 10 U 10
Xylenes (total) 6 9] 6 1 J 5 5 U 5 5 U 5
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Attachment 1. 100-C-9:2 Verification Sampling Results.
J13509 J13509
. Equipment Blank . Equipment Blank
Constituents Sample Date 8/17/06 Constituents Sample Date 8/17/06
pghkg | Q | PQL pekg | Q] POL
: Semivolatile Organic Compounds Semivolatile Organic Compounds (continued)
1,2,4-Trichlorobenzene 330 Ul 330 Dimethylphthalate 330 U 330
1,2-Dichlorobenzene 330 | U | 330 Fluoranthene 330 U 330
1,3-Dichlorobenzene 330 U 330 Fluorene 330 U 330
1,4-Dichlorobenzene 330 | U | 330 Hexachlorobenzene 330 U 330
2,4,5-Trichlorophenol 840 | U | 840 Hexachlorobutadiene 330 U 330
2,4,6-Trichlorophenol 0330 U 330 Hexachlorocyclopentadiene 330 U 330
2,4-Dichlorophenol 330 | U| 330 Hexachloroethane 330 U 330
2,4-Dimethylphenol 330 | U] 330 Indeno(1,2,3-cd)pyrene 330 U 330
2,4-Dinitrophenol 840 | U | 840 Isophorone 330 8] 330
2,4-Dinitrotoluene 330 | U | 330 N-Nitroso-di-n-dipropylamine 330 U 330
2,6-Dinitrotoluene 330 | U | 330 N-Nitrosodiphenylamine 330 U 330
2-Chloronaphthalene 330 | U} 330 Naphthalene 330 U 330
2-Chlorophenol 330 U 330 Nitrobenzene 330 U 330
2-Methylnaphthalene 330 | U] 330 Pentachlorophenol 840 U 840
2-Methylphenol (cresol, 0-) 330 | U | 330 Phenanthrene 330 U 330
2-Nitroaniline 840 | U | 840 Phenol 330 U 330
2-Nitrophenol 330 1 U] 330 Pyrene 330 9) 330
3,3"-Dichlorobenzidine 330 Ul 330
3-Nitroaniline 840 { U | 840
4,6-Dinitro-2-methylphenol 840 | U | 840
4-Bromophenyl-phenylether 330 U | 330
4-Chloro-3-methylphenol 330 U 330
4-Chloroaniline 330 | U | 330
4-Chlorophenyl-phenylether 330 | Ul 330
4-Methylphenol (p-cresol) 330 | U| 330
4-Nitroaniline 840 | U | 840
4-Nitrophenol 840 | U | 840
Acenaphthene 330 Ul 330
Acenaphthylene 330 | U | 330
Anthracene 330 | U | 330
Benzo(a)anthracene - 330 [ U] 330
Benzo(a)pyrene 330 { U{ 330
Benzo(b)fluoranthene 330 | Ul 330
Benzo(g,h,i)perylene 330 { U] 330
Benzo(k)fluoranthene 330 | U 330
bis(2-Chloro-1-methylethylether 330 | U] 330
bis(2-Chloroethoxy)methane 330 | U] 330
bis(2-Chloroethyl)ether 330 | U 330
bis(2-Ethylhexyl)phthalate 27 JB| 330
Butylbenzylphthalate 330 | U] 330
Carbazole 330 | U 330
Chrysene 330 1 U 330
Di-n-butylphthalate 33 JB| 330
Di-n-octylphthalate 330 | U 330
Dibenz(a,h)anthracene 330 | U | 330
Dibenzofuran 330 [ U] 330
Diethylphthalate 330 | U | 330
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CALCULATION COVER SHEET
Project Title: 1 18-C-1 Burial Ground Cleanup Verification Job No. 14655
Area 100-BC Area
Discipline Environmental *Calc. No. 0100C-CA-V0036
Subject 118-C-1 Burial Ground Comparison to Drinking Water Standards (MCL) 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 Calculatior X Preliminary Superseded Voided
Rev. | Sheet Numbers Originator Checker Reviewer Approval Date
Cover - 1 S. W. Clark M. W. Perrott - T. M. Blakley D. N. Strom
0 |Calculations - 3 Approved Approved Approved by Approved Approved
12/13/06 12/13/06 M. J. Appel 12/13/06 12/13/06
Total - 4 12/13/06
Cover- 1 S. W. Clark M. W. Perrott T. M. Blakley D. N. Strom
1 |Calculations - 3 | & \uf ©%anG] %/f/% (%L J M .
(=/]7/5& ; e W )
_ VS 12/ (9ol
Total - 4 12-20-0b
]2 -20-06

SUMMARY OF REVISIONS

I |This revision was necessary to replace the concentrations for strontium-90 from the combined Areas 1, 2, 3,and 4
with higher (more conservative) strontium-90 concentrations predicted by RESRAD for the staging pile (stockpile)
area. This will provide the most conservative evaluation of groundwater protection for the 118-C-1 Burial Ground.
Changes are indicated by change bars in the right margin of the affected pages.

‘WCH-DE-018 (9/01/2006) *Obtain Calc. No. from R&DC and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originator s.w. clark FXy pate ¢ 1/@406 Calc. No. 0100C-CA-V0036 £ __Rev. No. 1,
Project 118-C-1 Burial Ground Cleanup Verification Job No. ¢ 14655 Checked M. W. Perrott J%//,./7 __ Date
Subject 118-C-1 Burial Ground Comparison to Drinking J Water St Standards (MCL) Calculation /' Sheet No. 10f3
1 Purpose:
2 Compare RESRAD derived groundwater radionuclide concentrations to remedial action goals and maximum contaminant levels (MCLs) for groundwater.
3 Compare beta/gamma emitter dose contributions to the maximum allowable dose of 4 mrem/yr. Compare alpha emitter dose contributions to the maximum
4 |allowable gross particle activity of 15 pCil. or 1/25th of the derived concentration guide (DCG).
5
8 Table of Contents:
7 1. Calculation Summary
8 2. Comparison to MCLs
9 3. Cumulative Dose Comparison

10 |Giver/References:

11 |1) RESRAD derived groundwater radionuclide concentrations from Calculation 0100C-CA-V00385, 118-C-1 Burial Ground Cleanup Verification RESRAD

12 |Calculation Brief. To be conservative, the highest predicted groundwater concentrations of the individual radionuclides from the combined Areas 1,2,8,and 4
13  |and from the overburden/below cleanup level soil and the staging pile (stockpile) soil are evaluated to determine if the maximum allowable dose of 4 mrem/yr
14 |may be exceeded.

16 |2) Remedial action goals for groundwater and MCLs are summarized in Table 2-3 of the Remedial Design Report/Remedial Action Work Plan for the 100 Area
17 |(RDR/RAWP), DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations office, Richland, WA.

19 3) Maximum allowable dose of 4 mrem/yr for beta/gamma emitters and maximum allowable gross particle activity of 15 pCi/L for alpha emitters from: 40 CFR
141, "National Primary Drinking Water Regulation," Code of Federal Regulations, as amended (40 CFR Part 141, Subpart G, 141.66).

4) 1/25th of the derived concentration guide values from Radiation Protection of the Public and Environment, DOE Order 5400.5, U.S. Department of Energy,
22 |washington D.C.

24 |5) Individual organ-dose caclulation methodology for beta/gamma emitter dose contribution to the maximum allowable dose of 4 mrem/fyr from: Maximum

25 | Permissible Body Burdens and Maximum Permissible Concetrations of Radionuclides in Air or Water for Occupational Exposure , National Bureau of Standards
26 }(NBS) Handbook €9, as amended, U.S. Department of Commerce, Washington D.C., and National Primary Drinking Water Hegulauons, EPA-570/8-76-003,
27 {U.S. Environmental Protection Agency, Office of Water Supply, Washington D.C.

2g |Solution:
30 |1 The site data for the calculation are the groundwater concentrations for the contaminants of concern (COCs) (daughter products are not consldered) over time
3 from the RESRAD groundwater concentration file.

2. Where the site conceptual model breaks the contamination into multiple layers with differing concentrations, then the groundwater concentrations from the
various model runs are added (for each time interval) to provide the concentration data for comparison to the individual remedial action goals and MCLs and the
84 ldose calculation for the beta and gamma emitters.

36 |3. Compare the summed concentrations for each radionuclide to the groundwater remedial action goal and MCL given in the RDR/RAWP, Table 2-3.

38 4. The cumulative dose for each organ for all beta and gamma emitting COCs (C-14, Co-60, Cs-137, Eu-152, Eu-164, Eu-155, H-3, Ni-63, and Sr-90) at time tis |
39 |calculated separately using the concentration corresponding to 4 mrem/year dose (C4) and the sum of fractions equation shown below (from EPA-570/9-76-
40 |003). The organs for which doses need to be computed are total bady, bone, liver and gastrointestinal tract [lower large intestine] (GI(LLI)). The individual
41 [organ doses are compared to 4 mrem/yr.

Doseorgan X (t) = [ConcA(t)/C4A(x) + ConcB(t)/C4B(x) + ....] x (4 mrem/yr)

where:

Doseorgan x (t) is the total dose to organ x in mrem/yr

ConcA(t) is the concentration of isotope A at time t in pCi/l.

C4A(x) is the 4 mrem/yr dose equivalent concentration for organ x of isotope A at time t in pCi/l.
48  [If the dose for organ x < 4 mrem/yr, then the standard is met.

49
50 {Conclusions:

51 |1. The summed concentrations for each radionuclide COC are less than the groundwater remedial action goals and MCLs given in the RDR/RAWP, Table 2-3.

52
53 |2 The cumulative dose for each total body, bone, liver and gastrointestinal tract for all beta and gamma emitting COCs is less than 4 mrem/yr

A55R6D

gg 3. RESRAD modeling indicates that the alpha emitting COCs (Am-241, Pu-238, Pu-239, Pu-240, and Pu-241) will not impact groundwater. Therefore,

56 concentrations for the alpha emitting COCs are less than the maximum allowable gross particle activity of 15 pCi/L. and the 1/25th of the DCG.

2-8, 4. The total uranium COCs (U-233/234, U-235, and U-238) are present at concentrations less than natural background.

59

60

118-C-1 MCL (0100C-CA-V0036) Rev. 1 Calculation Summary
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Washington Closure Hanford

CALCULATION SHEET

Originator S. W. Clark SRy Date /% /' & s Calc. No. 0100C-CA-V0036 )z Rev. No.
Project 118-C-1 Burial Ground Cleanup Verification Job 14655 Checked M. W. Perrott /447 Date
Subject 118-C-1 Burial Ground Comparison to Drinking Water Standards (MCL) Calculation 77 Sheet No.

1 Comparison of the summed concentrations for each radionuclide to the GW MCL

2 Data derived from RESRAD modelling, units are pCi/L.

3

g Radlonucilde Timeo(yem) 1 3 ] 12 IE 131 300 jooo | Mo- E;(ncgfg ° g:::. Yeacr:gfugeak

S C-14 0 0 4 0 0 0 0 0 0 2,000 No 4] 0

g Cs-137 0 1.78E-03 | 5.11E-03 | 121E02 | 1.66E02 | 2.90E-02 | I.I6E-02 | 5.33E-04 0 60 No 2.90E-02 43

;(1) Co-60 0 224E03 | S.SEU3 | 7.2E403 | 631E-D3 | 3.84E04 | LIOE-08 | 3.60E-15 | 2.24E-03 100 No 7.12E-03 8

:g Eu-152 0 0 o0 | o o 1% 0 0 0 200 No 0 0

:g Eu-154 0 0 0 0 0 0 0 0 0 60 No 0 4]

:g Eu-165 0 0 4] 0 0 0 0 0 0 600 No 0 0

}g H-3 0 237E+03 | 5.43E+03 ' 4.02E+03 | 1.64E+03 | LS3E+00 | 3.62E-09 | 7.68E-26 0 20000 No 5.43E+03 3

S? NI-63 0 | 308E0F | 9.IE01 | 234E+00 | 3AIE+00 | O.77E+00 | LSIE+OL | 106E:01 | 220501 50 No 1.57E+01 131

§§ Sr-90 0 226E-02 | 646E02 | LS3E-O1 | 208B-01 | 357E01 | 13301 | S544E-03 | 35.10E-10 8 No 3.57E-01 43

24

118-C-1 MCL (0100C-CA-V0036) Rev. 1
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Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator S.W. Clark <. Date [ a-// ?/66 Cale. No. 0100C-CA-V0036 2 Rev. No. )]
Project 118-C-1 Burial Ground Cleanup Verification Job 14685 7 Checked M. W. Perrott  “Arde 77 Datem
Subject 118-C-1 Burial Ground Comparison to Drinking Water Standards (MCL) Calculation N Sheet No. _ 3of
1 Comp of the for each tothe g levels (MCL)
2  Data derived from RESRAD modelling, units are pCilL.
3 .
. Year of
Time (years) Exceeds 4] Peak
4 Radlonuclide Organ C, mremiyr? | Conc. g:::
5 [\] 1 3 8 12 43 131 300 1000 -
6 ]
7 |C-14 1] 0 0 [ 1) [s] 0 Q 4] Total Bod! 9.000 o 4] [¢]
8 Bone 2,000 o
9 Fat . 2,000 o
10
11 |Cs-137 0 1.78E-03 S.11E-03 1.21E-02 1L.66E-02 290E-02 116E-02 5.33E-04 0 Bone 80 No 2.90E-02 43
12 GI(LLY) 2,000 o
13 Total Body 200 o
14 Liver 60 o
15
16 |[Co-60 0 2.24E-03 5.15E-03 7.12E-03 6.31E-03 384E-04 LLI0E-08 S.60E-18 2.24E-03 GI(LLY) 100 o 7.12E-03 8
17 Total Body 900 o
18 Liver 3,000 o
19
20 [Eu-152 [ 0 0 0 [ ) 0 0 [} Bone 30,000 o___| 0.00E+00 [
21 GI(LLY 200 o
22 Total Body| 200,000 o
23 Liver 100,000 o
24
25 |Eu-154 0 9 0 0 0 Q0 0 Q [¢] Bone 5,000 o 0.00E+00 0
26 GILLY 60 lo
27 Total Body 70,000 ]
28 Liver 60,000 o
29
30 [Eu-155 0 [} 0 0 [ 0 0 [ 0 Bone 100,000 o | 0.00E+00 0
31 _GI(LLY 600 o
32 Total Body| 900,000 o
33 Liver 600,000 i
34
35 |H-3 Q 2.37E+03 | S43E+03 | 4.02E+03 1.64E+03 LS3EHK) 3.62E-09 7.68E-26 0 Total Body 20,000 No 5.43E+03 3
36
37 |Ni-63 0 3.08E-01 9.11E-01 2.34E+00 341E+00 9.77E+00 1.57E401 1O6E+01 2.20E-01 Bone 50 o 1.57E+01 131
38 GI(LLD 3,000- o
39 Total Body 2,000 o
40 Liver 600 No
41
42 |Sr-90 [} 2.26E-02 6.46E-02 1.53E-01 2.08E-01 3.57E-01 L.33E-01 $.44E-03 5.10E-10 Bone 8 No 3.57E-01 43
43 GILLY 100 o
44 Total Body 8 No
45
46 |Cumulative dose for each organ (with time)
47 Time (years) 4 Peak Year of
Organ mrem/yr? Dose Peak Dose
m o 1 3 8 12 43 131 300 1000
49 |Bone 0 .B0E-02 | 1.05E-01 | 2.64E-01 | 3.78E-01 | 9.62E-01 | 1.32E+00 | 8.51E-01 | 1.76E-02 o .32E+00 181
50 |GILLY 0 41E-03 | 4.01E-03 | 9.55E-03 | 1.32E-02 | 2.74E-02 | 2.63E-0: 44E-02 | 3.83E-04 o 2.74E-02 43
51 |Total Body 0 4.86E-01 | 1.12E+00| 8.85E-01 | 4.39E-0 .99E-01 | 9.81E-02 | 2.39E-02 | 4.50E-04 ] 12E+00 3
52 |Liver 4] 2.17E-03 | 6.42E-03 | 1,64E-02 | 2.38E-02 | 6.71E-02 | 1.05E-01 | 7.07E-02 | 1.47E-03 o 1.05E-01 131
53
54
55 Dose Equivalent for Organs
56
57
58
59
80
61
62
63
64
65
66
67
68 Time (Years)
€9
70
71

118-C-1 MCL (0100C-CA-V0036) Rev. 1

Cumulative Dose Comparison
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CALCULATION COVER SHEET

CVP-2006-00011
Rev. 0

Project Title _118-C-1 Burial Ground Cleanup Verification Job No. __. 14655

Area 100 B/C Area

Discipline Environmental *Cale. No. ___0100C-CA-V0035
Subject 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief

Computer Program RESRAD

Program No. Version 6.30

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

Committed Calculation ®  Preliminary O

Superseded 0o Voided O

Attm. 16-29 pg
Attm. 17 - 10pg
Attm. 18- 18 pg
Attm, 19-20pg
Attm. 20 -10pg
Attm. 21 -20pg
Attm. 2220 pg
Attm. 23~ 10pg
Attm. 24— 19 pg
Attm. 25-20pg
Attm. 26— 10 pg
Total — 428 pages

Rev. Sheet Numbers Originat Checker Reviewer Approval Date
Cover - lpg
S -8

0 |ammi> 2pe | S.W.Clark | M. W. Peyrott | T. M. Blakley | D. N. Strom
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CVP-2006-00011

Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator: | S. W, Clarkk &% J<_ Date:  |/=/r3/@&Calc. No.: | 0100C-CA-V0035 Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: | 14655 | Checked: | M. W. Perrott Z7s72 | Date: | /2/r3/0d,
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief SheetNo. 1 of 8
PURPOSE:

Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining
radionuclide contaminants in remediated 118-C-1 Burial Ground areas, in overburden/below
cleanup level soil, and in staging pile (stockpile) areas over a period of 1,000 years.

GIVEN/REFERENCES:

1Y)

2)

3)

.4)

5)

6)

Cleanup verification data from 118-C-1 Burial Ground 95% UCL Calculation, Calculation
No. 0100C-CA-V0033, Rev. 0, Washington Closure Hanford, Richland, Washington.
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
‘Washington.

Radioactive and nonradioactive contaminants of concern from the 100 Area Burial Grounds
Remedial Action Sampling and Analysis Plan, DOE/RL-2001-35, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington. For the purpose of these
RESRAD calculations, the radioactive contaminants of potential concern (COPCs) are
americium-241, carbon-14, cesium-137, cobalt-60, europium-152, europium-154,
europium-155, nickel-63, plutonium-238, plutonium-239/240, plutonium-241, silver-108m,
strontium-90, tritium (H-3), uranium-233/234, uranium-235, and uranium-238. The
nonradionuclide contaminants of concern are cadmium, hexavalent chromium, mercury,
PCBs, SVOAs, TPH, and VOAs.

RESidual RADioactivity (RESRAD) computer code, version 6.30, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
Sample design data from the 178-C-1 Burial Ground Sampling Plan, Calculation

No. 0100B-CA-V0288, Rev. 0, Washington Closure Hanford, Richland, Washington..
Groundwater elevation from Hanford Groundwater Monitoring for Fiscal Year 2005,
PNNL-15670, Pacific Northwest National Laboratory, Richland, Washington.

SOLUTION:

1))

Separate RESRAD runs were performed for the 118-C-1 Burial Ground trenches with spent
nuclear fuel (Area 1), other trenches (Area 2), west interstitial area (Area 3), east interstitial
area (Area 4), combined Areas 1, 2, 3, and 4, overburden/below cleanup level (OB/BCL)
material, and staging pile (stockpile) area (SPA). The RESRAD run for the combined Areas
1,2, 3, and 4 was done using using the maximum 95% UCL values from the individual
Areas. Table 1 shows the elevations (NAVD88) and thickness of each soil horizon. The
average surrounding grade elevation and the maximum excavation depth are used to
represent the burial ground excavation. Attachment 1 shows representative dimensions of
soil horizons and contaminant pathways considered for dose, risk, and groundwater
protection. Attachment 2 shows a schematic of the 118-C-1 Burial Ground area with the
pieces making up the individual units labeled. Input factors for each run are shown in the
"Summary" section of the RESRAD "Mixture Sums and Single Radionuclide Guidelines"
printouts in the Attachments to this Calculation Summary.
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Washington Closure Hanford

CALCULATION SHEET

CVP-2006-00011
Rev. 0

Originator: | S. W.Clark _@NJ < Date: /% /&3 /bé Calc. No.: | 0100C-CA-V0035 Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: |7 14655 | Checked: | M. W. Perrott 7 ¢/% | Date: | /2/2 /0
Subject: | 118-C-1 Burijal Ground Cleanup Verification RESRAD Calculation Brief SheetNo. 2 of 8

Table 1. Waste Site Dimensions for RESRAD Modeling
. Combined Shallow Deep
Parameter Units | Areal |Area2|Area 3| Aread Areas OB/BCL Zone SPA | Zone SPA
Contaminated Zone Dimensions

Cover Depth m 0 0 0 0 0 0 0 4.6

Area of Contaminated | 2 | 3018 | 2339 | 7,576 | 7.576 | 20,500 | 9,006 | 23230 | 23230

Zone (CZ)

Length Parallel to m | 75 | 85 | 130 | 130 150 80 240 240

Aquifer Flow

Elevations of Vadose Zone Horizons

Elevation: Surface m 150.0 | 149.0 | 151.0 | 151.0 151.0 151.5 148.5 148.5

Elevation: Bottom of m | 1455 | 1460 | 1460 | 1460 | 1460 - - -

Excavation »

Elevation: Groundwater m 121.8 | 121.8 | 121.8 | 121.8 121.8 121.8 121.8 121.8

‘Thickness:

Contaminated Zone m 28.2 272 | 292 | 29.2 29.2 29.7 4.6 22.1

Thickness: Unsaturated m 0 0 0 0 0 0 2.1 0

Zone

OB/BCL = Overburden/Below Cleanup Levels

SPA = Staging Pile (Stockpile) Area

2) The year where the peak dose (or concentration) occurs from each individual radionuclide
COC and layer is determined by a preliminary run. This year is then added for all horizons
for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
inhalation and external radiation), the peak year occurred at year zero (year 2006) for all
COCs. For the water pathways (i.e. drinking water and food ingestion) the peak year was
year 3 for tritium, year 8 for cobalt-60, year 43 for cesium-137 and strontium-90, and year
131 for nickel-63. The 3, 8, 43, and 131-year time periods were added to all RESRAD runs.

To be conservative, shallow zone evaluations were performed for the 118-C-1 Burial Ground
areas assuming that the residual contamination levels from the shallow zone sample data sets .
extend uniformly from the surface to groundwater (Attachment 1). For Area 2 and the
combined Areas 1, 2, 3, and 4 this evaluation is too conservative and carbon-14 in the
pathways affected by plant ingestion caused the total all pathways dose to be greater than 15
mrem/yr. Because the residual carbon-14 is deeper than the root penetration zone (10 ft), and
not accessible to plants, the RESRAD inputs for “contaminated fractions” in the plant
ingestion input parameters for Area 2 and the combined Areas 1, 2, 3, and 4 are set equal to

Zero.

For the staging pile area (SPA) the maximum carbon-14 concentration (182 pCi/g) is above

the direct exposure lookup value (5.16 pCi/g per the 100 Area RDR/RAWP) while carbon-14
in all other SPA sampling grid areas was undetected. The soil that contains carbon-14 above
lookup values will be used as backfill in deep zone areas and has been evaluated in RESRAD
as SPA deep zone material (with 4.6 m [15 ft] of cover; see Table 2).
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Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark @ J& [ Date:  / /zz,/ad Cale. No.: [ 0100C-CA-V0035 Rev.: | 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: {14655 | Checked: | M. W. Perrott/ 472" | Date: | 72/,3 /5%
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief SheetNo. 3 of 8
METHODOLOGY:

1) Runs of RESRAD version 6.30 were completed for the 118-C-1 Burial Ground trenches with
spent nuclear fuel (Area 1), other trenches (Area 2), west interstitial area (Area 3), east
interstitial area (Area 4), the combined Areas 1, 2, 3, and 4, overburden/below cleanup level
(OB/BCL) material, and staging pile area (SPA) soils using the radionuclide concentrations
shown in Table 2. RESRAD numerical output reports for dose, risk, and concentration for
the shallow zone, deep zone, and overburden are presented in the Attachments to this
calculation summary.

Table 2. Cleanup Verification Data Set?®
: Combined Shallow Deep
COPCs Areal Area2 | Area3 | Aread Areas OB/BCL Zone SPA | Zone SPA
Radionuclide Activity (pCi/g)
Am-241 - - - — - ~ - —
C-14 -- 8.0 - - 8.0 - - 182
Cs-137 0.185 0.140 0.709 0.81 0.140 0(<BG) 1.03 0.091

Co-60 0.99 0.037 0.99 - 0.029 -
Eu-152 0.121 0.199 0.140 0.114 0.199 . 0.177 -
Eu-154 - - - - = - - _
Eu-155 - -- - -~ - - - --
Ni-63 26.1 26.1 - -
Pu-233 - - = - - - - -
Pu-239/240 - - - - = - - =
Pu-241 - -~ - - - -- - -
Silver (Ag-108m) -- - -- - - -~ - -
Sr-90 - -- 0.268 -- 0.268 1.23 0.334 -
Tritium (H-3) 476 - - 4.76 - - -
U-233/234 0(<BG) - 0(<BG) | O(<BG) | 0(<BG) 0(<BG) 0(<BG) -
U-235 0(<BG) - - - 0(<BG) - 0(<BG) N
U-238 0(<BG) - 0(<BG) | 0(<BG) | 0(<BG) 0(<BG) 0(<BG) --

-- = Not evaluated by laboratory analysis or not detected (for all samples in the data set).

OB/BCL = Overburden/Below Cleanup Levels

SPA = Staging Pile (Stockpile) Area

? Soil concentration values are from 118-C-1 Burial Ground 95% UCL Calculation, Calculation No. 0100C-CA-V0033, Rev. 0, Washington
Closure Hanford, Richland, Washington. Refer to the 95% UCL for nonradionuclide concentrations. Nonradionuclides are not evaluated in this
RESRAD calculation.
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Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W, Clark &y Date: An/43/54 Cale. No.: | 0100C-CA-V0035 Rev.: 0
Project: | 118-C-1 Burial Ground Cleanup | Job No: [714655 | Checked: | M. W. Perrott A76+~" Date: [/2/73/44
Subject: | 118-C-1 Burial Ground Cleanup Verification RESRAD Calculation Brief Sheet No. 4 of 8
RESULTS:

1) Radionuclide “All Pathways” Dose Rate
The *“all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the 118-C-1 Burial Ground combined Areas 1, 2, 3, and 4 is 12.8 mrem/yr at year
zero (2006). The maximum all-pathways dose rate for the overburden (OB/BCL) soil is 4.01
mrem/yr at year zero (2006). For the staging pile area (SPA) the total maximum all-pathways
dose rate for the shallow and deep zones is 12.4 mrem/yr at year zero (2006).

Table 3. All Pathways Dose Rate (mrem/yr)
RESRAD | Vadose Zone “All Pathways” Dose Contributions in mrem/yr at Each Time Slice (yr)

Run Horizons 0 1 3 8 12 43 131 300 | 1000
Area ! | Shallow Zone |9.45E-01 | 9.09E-01 | 8.41E-01 | 6.95E-01 | 6.00E-01 | 2.12E-01 | 2.10E-02 | 4.13E-04 | 4.01E-11
Area 2 | Shallow Zone | 1.11E+01 |9.91E+00|7.95E+00 | 4.36E+00 | 2.77E+00 | 2.40E-01 | 2.23E-02 | 4.91E-03 | 5.61E-05
Area 3 | Shallow Zone |3.54E+00|3.41E+00]|3.16E+00 | 2.65E+002.33E+00] 1.01E+00 | 1.24E-O1 | 2.50E-03 | 2.22E-10
Area4 | Shallow Zone |2.43E+00]2.36E+00|2.23E+00 | 1.94E+00] 1.73E+00 | 7.69E-01 | 9.46E-02 | 1.91E-03 | 1.88E-10

Combined Areas 1.28E+01 | 1.16E+01 | 9.46E+00 | 5.70E+00| 3.89E+00 | 7.26E-01 | 8.82E-02 | 6.59E-03 | 1.01E-04
OB/BCL | Shallow Zone |4.01E+00 |3.92E+00]3.74E+00 | 3.34E+00 | 3.04E+00] 1.49E+00 | 1.95E-01 | 3.91E-03 | 2.47E-10

SPA | Shallow Zone |1.24E+01|1.18E+01 | 1.08E+01 | 8.72E+00]7.38E+00|2.31E+00| 1.91E-01 | 3.39E-03 | 2.39E-10
SPA Deep Zone | 0.00E+00 | 2.94E-05 | 9.38E-05 | 2.30E-04 | 3.16E-04 | 5.58E-04 | 2.23E-04 | 1.03E-05 | 3.22E-12
SPA Total All Pathway |, 1 01 |1 185101 | 1.08B+01 |8.72E+00|7.38E+00{2.31E+00| 1.91E-01 | 3.40E-03 | 2.42E-10

Dose Rate (mrem/yr)

OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area

2) Radionuclide Excess Lifetime Cancer Risk .
The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the 118-C-1 Burial Ground combined Areas 1, 2, 3, and 4 is 9.95 x 10~ at
year zero (2006). The maximum ELCR for the overburden (OB/BCL) soil is 5.42 x 10” which
also occurs at year zero (2006). For the staging pile area (SPA) the total maximum all-pathways
ELRC for the shallow and deep zones is 1.55 x 10 at year zero (2006).

Table 4. Radionuclide Excess Lifetime Cancer Risk

RESRAD | Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Run Horizons 0 1 3 8 12 43 131 300 1000
Area 1 | Shallow Zone | 1.28E-05 | 1.24E-05 | 1.15E-05 | 9.63E-06 | 8.38E-06 | 3.16E-06 | 3.36E-07 | 6.68E-09 | 6.45E-16
Area 2 | Shallow Zone |7.35E-05 | 6.60E-05 | 5.34E-05 | 3.12E-05 | 2.11E-05 | 3.24E-06 | 5.05E-07 | 1.62E-07 | 1.80E-09
Area 3 | Shallow Zone | 4.81E-05 | 4.66E-05 | 4.38E-05 | 3.77E-05 | 3.37E-05 | 1.51E-05 | 1.89E-06 | 3.78E-08 | 3.37E-15
Area 4 | Shallow Zone |3.70E-05 | 3.60E-05 | 3.41E-05 { 2.98E-05 | 2.68E-05 | 1.22E-05 | 1.53E-06 | 3.09E-08 | 3.02E-15
Combined Areas 9.95E-05 | 9.07E-05 | 7.60E-05 | 5.04E-05 | 3.79E-05 | 1.11E-05 | 1.57E-06 | 1.97E-07 | 3.32E-09
OB/BCL | Shallow Zone | 5.42E-05 | 5.29E-05 | 5.05E-05 | 4.50E-05 | 4.10E-05 | 2.00E-05 | 2.59E-06 | 5.09E-08 | 3.14E-15
SPA | Shallow Zone | 1.55B-04 | 1.49E-04 | 1,37E-04 | 1.12E-04 | 9.57E-05 | 3.20E-05 | 2.88E-06 | 5.20E-08 | 3.74E-15
SPA Deep Zone | 7.15E-09 | 7.51E-09 | 8.18E-09 | 9.55E-09 | 1.04E-08 | 1.13E-08 | 3.80E-09 | 1.66E-10 | 5.05E-17
SPA Total ELCR 1.55E-04 | 1.49E-04 | 1.37E-04 | 1.12E-04 | 9.57E-05 | 3.20E-05 | 2.89E-06 | 5.21E-08 | 3.79E-15

OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area
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1
2 3) Radionuclide Groundwater Protection
3 The radionuclide concentrations in groundwater calculated by the RESRAD model are
4 summarized in Table 5. Among the radionuclide contaminants of concern only cesium-137,
5 cobalt-60, nickel-63, strontium-90, and tritium are calculated to reach groundwater in the 1,000
6  years of the RESRAD model run. The organ specific dose via the groundwater (and river)
7  pathway is presented in a separate calculation brief [118-C-1 Burial Ground Comparison To
8  Drinking Water Standards (MCL) Calculation, Calculation No. 0100C-CA-V0036, Rev. 0,
9  Washington Closure Hanford, Richland, Washington]. Only concentrations are presented here.
O -
Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations (2 pages)
Radio- |Vadose Zone Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGsS,
nuclides | Horizon 0 L 3 8 12 43 131 300 [ 1000 | PCL
Area 1 SZ 0 |4.65E-04 | 1.33E-03 | 3.17E-03 | 4.33E-03 | 7.58E-03 | 3.02E-03 | 1.30E-04 | 4.34E-11
Area2 SZ 0 |3.52B-04 | 1.01E-03 | 2.40E-03 | 3.28E-03 | 5.74E-03 | 2.29E-03 | 1.056-04 | 3.29E-11
Area3 SZ 0  |1.78B-03|5.11E-03 | [.21E-02 | 1.66E-02 | 2.91E-02 | 1.16E-02 | 5.33E-04 | 1.67E-10
Aread SZ 0 |2.04E-03 | 5.84E-03 | 1.39E-02 | 1.90E-02 | 3.32E-02 | 1.32E-02 | 6.09E-04 | 1.90E-10
Cs-137  |Comb. Areas| 0 | 1.78E-03 | 5.11E-03 | 1.21E-02 | L.66E-02 | 2.90E-02 | 1.16E-02 | 5.33B-04 | 1.66E-10| 60
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 |2.29E-04 | 6.56E-04 | 1.56E-03 | 2.13E-03 | 3.73E-03 | 1.49E-03 | 6.85E-05 | 2.15E-11
SPA Total 0 |2.29B-04|6.56B-04 | 1.56E-03 | 2.13E-03 | 3.73E-03 | 1.49E-03 | 6.85E-05 | 2.15E-11
Area 1 SZ 0 0 0 0 0 0 0 0 0
Area 2 SZ 0 |2.24B-03|5.15B-03 | 7.12E-03 | 6.31E-03 | 3.84E-04 | 1.10E-03 | 5.60E-18| 0
Area3 SZ 0 |835E-05| 1.93E-04 | 2.66E-04 | 2.36E-04 | 1.43E-05 | 4.11E-10 | 2.10E-19| 0
Area4 SZ 0 0 0 0 0 0 0 0 0
Co-60  |Comb. Areas| 0  |2.24E-03|5.15E-03 | 7.12E-03 | 6.31E-03 | 3.84E-04 | 1.10E-08 | 5.60E-18 | 2.24E-03 | 100
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
Area]l SZ 0 0 0 0 0 0 0 0 0
Area2 SZ 0 |3.08E-01]9.11E-01 |2.34E+00|3.41E+00 | 9.77E+00| 1.57E+01 | 1.06E+01 | 1.30E-01
Area 3 SZ 0 0 0 0 0 0 0 0 0
Area 4 SZ 0 0 0 0 0 0 0 0 0
Ni-63  |Comb. Areas| 0  |3.08E-01 | 9.11E-01|2.34E+00|3.41E+00|9.77E+00 | 1.57E+01| 1.06E+01 | 2.20E-01 | 50
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
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Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations (2 pages)

Radio- |Vadose Zone Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGsS,
nuclides | Horizon 0 1 3 8 12 43 131 300 | 1000 | PCIL
Area 1 SZ 0 0 0 0 0 0 0 0 0
Area 2 SZ 0 0 0 0 0 0 0 0 0
Area 3 SZ 0 4.92E-03 | 1.41E-02 | 3.33E-02 | 4.54E-02 | 7.77E-02 | 2.91E-02 | 1.18E-03 | 1.53E-10
Area 4 SZ 0 4] 0 0 0 0 0 0 0
Sr-90 Comb. Areas 0 4.92E-03 | 1.41E-02 | 3.33E-02 | 4.54E-02 | 7.77E-02 | 2.90E-02 | 1.18E-03 1.77E~10 8
OB/BCL 0 2.26E-02 | 6.46E-02 | 1.53E-01 | 2.08E-01 | 3.57E-01 | 1.33E-01 | 5.44E-03 | 5.10E-10
SPA SZ 0 0 0 0 0 0 0 0 0
SPA DZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0
Area 1 SZ 0 0 0 0 0 0 0 0 0
Area 2 87 0 2.37E+03 15.43E+03 | 1.82E+03 | 7.42E+02 | 6.93E-01 | 1.64E-09 | 3.46E-26 0
Area 3 SZ 0 0 0 0 0 0 0 0 0
Area 4 SZ 0 0 0 0 0 0 0 0 0
Tritium (H-3) | Comb. Areas 0 2.37B+03 | 5.43E+03 | 4.02E+03 | 1.64E+03 | 1.53E+00 | 3.62E-09 | 7.68E-26 0 20,000
OB/BCL 0 0 0 0 0 0 0 0 0
SPA SZ 0 0 0 0 0 0 0 0 0
SPADZ 0 0 0 0 0 0 0 0 0
SPA Total 0 0 0 0 0 0 0 0 0

RAGs = Remedial action goals from the 100 Area RDR/RAWP

OB/BCL = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area
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CONCLUSIONS:

E-196

e The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the 118-C-1 Burial Ground excavated combined Areas 1, 2, 3, and 4 is 12.8
mrem/yr at year zero (2006). The maximum all-pathways dose rate for the overburden
(OB/BCL) soil is 4.01 mrem/yr at year zero (2006). For the staging pile area (SPA) the total
maximum all-pathways dose rate for the shallow and deep zones is 12.4 mrem/yr at year zero
(2006).

The dominant pathway for the dose rate for most of the RESRAD evaluations is direct
external exposure (external gamma). See Table 6, below.

The primary radionuclide contributing to the direct exposure pathway for the majority of the
evaluations is cesium-137. The primary radionuclide contributing to the direct exposure

pathway for the combined Areas 1, 2, 3, and 4 is cobalt-60. See Table 6, below.

None of the site COCs are projected to exceed remedial action goals (RAGs).
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The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maxunum ELCR from the 118-C-1 Burial Ground areas combined Areas 1, 2, 3, and 4 is
9.95x 10° at year zero (2006). The maximum ELCR for the overburden (OB/BCL) soil
(5.42 x 10) also occurs at year zero (2006). The total mammum all-pathways ELRC for the
staging pile area (SPA) shallow and deep zones is 1.55 x 10 at year zero (2006).

Table 6. Dominant Pathways and Primary Radionuclides for RESRAD Evaluations
RESRAD Run Vadose Zone Horizon Dominant Pathway Primary Radionuclide

Area | Shallow Zone External Gamma Eu-152

Area?2 Shallow Zone External Gamma Co-60

Area 3 Shallow Zone External Gamma Cs-137

Area 4 Shallow Zone External Gamma Cs-137
Combined Areas Shallow Zone External Gamma Co-60
OB/BCL Shallow Zone Plant Ingestion Sr-90

SPA Shallow Zone External Gamma Eu-152

SPA Deep Zone Fish Cs-137

OB/BCL. = Overburden/Below Cleanup Levels
SPA = Staging Pile (Stockpile) Area

Among the radionuclide contaminants of concern, cesium-137, cobalt-60, nickel-63,
strontium-90, and tritium are calculated to reach groundwater in the 1,000 years of the
RESRAD model run. These radionuclides are predicted to reach groundwater at
concentrations significantly below the RAGs.

ATTACHMENTS:

1. Graphic showing 118-C-1 Cleanup Verification Model (2 pages)
2.
3. RESRAD Output: 118-C-1 Area 1 Shallow Zone Radionuclides — Mixture Sums and Single

Schematic of the 118-C-1 Burial Ground Remediation Areas (1 page)

Radionuclide Guidelines (19 pages)

RESRAD Output: 118-C-1 Area 1 Shallow Zone Radionuclides — Intake Quantities and
Health Risk Factors (20 pages)

RESRAD Output: 118-C-1 Area 1 Shallow Zone Radionuclides — Concentration of
Radionuclides, (10 pages)

RESRAD Output: 118-C-1 Area 2 Shallow Zone Radionuclides ~ Mixture Sums and Single
Radionuclide Guidelines (21 pages)

RESRAD Output: 118-C-1 Area 2 Shallow Zone Radionuclides - Intake Quantities and
Health Risk Factors (29 pages)

RESRAD Output: 118-C-1 Area 2 Shallow Zone Radionuclides - Concentration of
Radionuclides (10 pages)

RESRAD Output: 118-C-1 Area 3 Shallow Zone Radionuclides — Mixture Sums and Single
Radionuclide Guidelines (20 pages)
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10. RESRAD Output: 118-C-1 Area 3 Shallow Zone Radionuclides - Intake Quantities and
Health Risk Factors (20 pages)

11. RESRAD Output: 118-C-1 Area 3 Shallow Zone Radionuclides - Concentration of
Radionuclides (10 pages)

12. RESRAD Output: 118-C-1 Area 4 Shallow Zone Radionuclides — Mixture Sums and Single
Radionuclide Guidelines (19 pages)

13. RESRAD Output: 118-C-1 Area 4 Shallow Zone Radionuclides - Intake Quantities and
Health Risk Factors (20 pages)

14. RESRAD Output: 118-C-1 Area 4 Shallow Zone Radionuclides - Concentration of
Radionuclides (10 pages)

15. RESRAD Output: 118-C-1 Combined Areas 1, 2, 3, and 4 Shallow Zone Radionuclides —
Mixture Sums and Single Radionuclide Guidelines (22 pages)

16. RESRAD Output: 118-C-1 Combined Areas 1, 2, 3, and 4 Shallow Zone Radionuclides -
Intake Quantities and Health Risk Factors (29 pages)

17. RESRAD Output: 118-C-1 Combined Areas 1, 2, 3, and 4 Shallow Zone Radionuclides -
Concentration of Radionuclides (10 pages)

18. RESRAD Output: 118-C-1 Overburden/Below Cleanup Levels Radionuclides — Mixture
Sums and Single Radionuclide Guidelines (18 pages)

19. RESRAD Output: 118-C-1 Overburden/Below Cleanup Levels Radionuclides — Intake
Quantities and Health Risk Factors (20 pages)

20. RESRAD Output: 118-C-1 Overburden/Below Cleanup Levels Radionuclides —
Concentration of Radionuclides (10 pages)

21. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Shallow Zone Radionuclides —
Mixture Sums and Single Radionuclide Guidelines (20 pages)

22. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Shallow Zone Radionuclides -
Intake Quantities and Health Risk Factors (20 pages) -

23. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Shallow Zone Radionuclides -
Concentration of Radionuclides (10 pages)

24. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Deep Zone Radionuclides —
Mixture Sums and Single Radionuclide Guidelines (19 pages)

25. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Deep Zone Radionuclides - Intake
Quantities and Health Risk Factors (20 pages)

26. RESRAD Output: 118-C-1 Staging Pile (Stockpile) Area Deep Zone Radionuclides -
Concentration of Radionuclides (10 pages)
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