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WASTE SITE RECLASSIFICATION FORM
Date Submitted: 2/14/11 OprbeUi~) 0-R1Control Number: 2011-001

Originator: M. L. Proctor Waste Site Code: 100-H-4

Phone: 372-9227 Type of Reclassification Action:

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

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 NFL of No Action and Closed Out waste
management units will occur at a future date.

Description of current waste site condition:
The 1 00-H-4, 1717-H Hot Shop, French Drain, and Contaminated Storage Unit waste site is located within the 1 00-HR- I
Operable Unit on the Hanford Site in southeastern Washington State. The 1717-H Building provided centralized service
facilities for certain 100 Area maintenance requirements. The site has been remediated and presently exists as an open
excavation. Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup levels
have been performed in accordance with remedial action objectives and goals established by the Interim Action Record of
Decision for the 100-BC-I, J00-BC-2, 100-DR-I, 100-DR-2, 100-FR-I, J0O-FR-2, 100-HR-i, JO0-HR-2, 100-KR-I, JO0-KR-2,
J00-IU-2, J00-IU-6, and 200-C W-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD),
U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). The 100-H-4 waste site was a candidate
site for confirmatory sampling in the Remaining Sites ROD (EPA 1999). The site was recommended for remediation because
confirmatory sampling determined that contamination exceeded direct exposure remedial action goals (RAGs). The selected
action involved: (1) evaluating the site using available process information, (2) remediating the site, (3) demonstrating through
verification sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification to Interim Closed Out.

Basis for reclassification:
Evaluation of verification sampling data for the 100-H-4 waste site demonstrates that this site meets the remedial action
objectives and associated RAGs specified in the Remaining Sites ROD. This site will support future unrestricted land uses that
can be represented (or bounded) by a rural-residential scenario. Sampling and modeling results also showed that this site will
support unrestricted future use of shallow-zone soil (i.e., surface to 4.6 mn [15 ft]) and is protective of groundwater and the
Columbia River. Site contamination did not extend into the deep zone. Therefore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone are not required. In accordance with this evaluation, the verification sampling and/or
modeling results support a reclassification of this site to Interim Closed Out. The basis for reclassification is described in detail
in the Remaining Sites Verification Package for the 100-H-4, 171 7-H Hot Shop, French Drain, and Contaminated Storage Unit
(attached).

Regulator Comments:
Approval of this WSRF documents regulator agreement that the Il00-H-4 waste site qualifies for "Interim Closed Out" under this
Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007) clean-up levels for
direct contact, groundwater protection, and river protection. This evaluation is documented in the letter transmitting Ecology's
approval of the site's interim reclassification to "Interim Closed Out".

Waste Site Controls:
Engineered Controls: Yes E1 No E Institutional Controls: Yes El No [D O&M requirements: Yes El No 0
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision,
TSD Closure Letter, or other relevant documents.A

M. S. French &fz Z? A zt
DOE Federal Project Director (printed) Sighature ate

N. Menard
Ecology Project Manager (printed) Signature .Dat

EPA Project Manager (rinted) Signature Date
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-4, 1717-H HOT SHOP, FRENCH DRAIN, AND

CONTAMINATED STORAGE UNIT

EXECUTIVE SUMMVARY

The 100-11-4, 1717-H Hot Shop, French Drain, and Contaminated Storage Unit waste site is
located within the 100-HR-i Operable Unit on the Hanford Site in southeastern Washington
State. The Waste Information Data System (WIDS) and the Stewardship Information System
(SIS) report that the 1717-H Building provided centralized service facilities for certain 100 Area
maintenance requirements. The 1717-H Building housed a machine shop, sheet metal shop,
fabrication shop, hot shop, and carpenter shop. The fabrication shop was used for fabrication
and repair of reactor system components (GE 1964). The 1717-H Building was removed during
general decontamination and decommissioning of 1 00-H Area facilities in 1974 (WHC 199 1).

Confirmatory sampling of the 100-11-4 waste site determined that portions of the site contained
contaminated pipe sediment, a contaminated french drain, and contaminated soil that exceeded
direct exposure remedial action goals (RAGs) for several constituents. Based on these results,
portions of the 100-11-4 waste site were recommended for remediation (WCH 2009).

Remedial action was performed at the 100-H1-4 waste site between January 4 and 18, 2010. The
footprint of the 1717-H Building, including the 1717-H Hot Shop and the foundation wall, was
excavated to a depth of approximately 1 mn (3 ft) below ground surface. Verification sampling
for the 100-11-4 waste site was performed on September 22, 2010 to collect data to determine if
the site met RAGs. The contaminants of potential concern for verification sampling included
inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, polycyclic aromatic
hydrocarbons (PAH), polychlorinated biphenyls (PCBs), pesticides, semivolatile organic
compounds (SVOCs), total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs),
gamma-emitting radionuclides, strontium-90, uranium 233/234, uranium-235 and uranium-238
(WCH 2010b).

Results of verification sample analysis show that the waste removal action achieved compliance
with the remedial action objectives and associated RAGs for the 100-11-4 waste site. A summary
of the verification sampling analytical results evaluated against the applicable criteria is
presented in Table ES-i. The results of the verification sampling are used to make
reclassification decisions for the 100-11-4 waste site in accordance with the TPA-MP-14
procedure in the Tni-Party Agreement Handbook Management Procedures (DOE-RL 2007).

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit ES-i
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Table ES-i. Summary of Remedial Action Goals for 100-H-4, 1717-H Hot Shop,

French Drain, and Contaminated Storage Unit. (2 Pages)

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Site-specific RESRAD modeling

Direct Exposure - Attain 15 nirem/yr dose rate above predicts that the direct exposure dose
Raioucids acgrud ve 100 yar. limitation of 15 mrenilyr above Yes
Radinucide bacgrond ver ,00 yers. background will not be exceeded

within 1,000 years. ______

Direct Exposure - Attain individual COPC RAGs. All individual COPC concentrations Yes
Nonradionuclides are below the direct exposure criteria.

Dirct ontct isk Attain a hazard quotient of <1 for All individual hazard quotients are < 1.Diret CotactRisk all individual noncarcinogens.
Requirements - Yes
Nonradionuclides Attain a cumulative hazard The cumulative hazard quotient

___________quotient of <I for noncarcinogens. (6.0 x 10-2) is <1.

Atai an exes0anerrsko The excess cancer risk for individual

Risk Requirements - <x06for individual carcinogens is <1lx 10-6.
Nonradionuclides carcinogens. 7) Yes

Attain a cumulative excess cancer The total excess cancer risk (7.3 x l0-
risk of <I X 10-5 for carcinogens, is <1 X i0-5.

Attain single-COPC groundwater
and river protection RAGs.

Attain national primary drinking Drinking water standards for
water standards a: 4 mrem/yr beta/gamma and alpha emitting
(beta/gamima) dose rate to target radionuclides are met for site COPCs.

GonwtrRvr receptor/organs. Site-specific RESRAD modeling
Grouetndwtr/- e predicts that uranium will not reachYe

Radionuclides Meet drinking water standards for groundwater at concentrationsYe
alpha emitters: the most stringent exceeding the 30 ligfL uranium MCL
of 15 pCi/L MCL or 1/25th of the (40 Code of Federal Regulations
derived concentration guides ftrm 141.66) for uranium in drinking water
DOE Order 5400.5 b. within 1,000 years.

Meet total uranium standard of
30 p.ig/L (21.2 pCi/L) C _____________________

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit ES-2
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Table ES-i. Summary of Remedial Action Goals for 100-11-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit. (2 Pages)

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Residual concentrations of lead,
mercury, total PCBs, and
benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene and
benzo(k)fluoranthene exceeded the soil

Groundwater/River Attain individual nonradionuclide RAGs for the protection of
Protection - groundwater and river cleanup groundwater and the Columbia River. Yes
Nonradionuclides requirements. However, RESRAD modeling

presented in the RDRIRAWPT (DOE-
RL 2009b) predicts these constituents
will not reach groundwater (and,
therefore, the Columbia River) within
1,000 years d

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

Based on the isotopic distribution of uranium in the 100 Area, the 30 g1/L MCL corresponds to 21.2 pCiIL.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 200 1).

d RESRAD modeling predicts that the residual concentrations of lead, mercury, total PCBs, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene and benzo(k)fluoranthene will not migrate more than 2 mn (6.6 ft) vertically in 1,000 years (based on the
constituent with the lowest distribution coefficient of lead and mercury of 30 mUg). The vadose zone underlying the soil
below the site at the deepest test pit location is approximately 9.9 mn (32.5 ft) thick. Therefore, residual concentrations of these
constituents are predicted to be protective of groundwater and the Columbia River.

COPC = contaminant of potential concern
MCL = maximum contaminant level (drinking water standard)
PCB = polychlorinated biphenyl
RAG = remedial action goal
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity (dose model)

Soil cleanup levels were established in the Interim Action Record of Decision for the 100-BC-i,
i00-BC-2, 100-DR-i, iOO-DR-2, 100-FR-i, iOO-FR-2, 100-HR-i, 100-HR -2 , 100-KR-i,
100-KR -2, 100-IU-2, 100-IU-6, and 200-C W-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites ROD) (EPA 1999) based in part on a limited ecological risk
assessment. Although not required by the Remaining Sites ROD, a comparison against
ecological risk screening levels has been made for the site contaminants of concern,
contaminants of potential concern, and other constituents. Those constituents exceeding the
ecological screening level in the Washington Administrative Code Chapter 173-340, Table 749-3
were arsenic, boron, mercury, selenium, and vanadium. The U.S. Environmental Protection
Agency ecological soil screening levels were exceeded for antimony, lead, manganese,
vanadium, and zinc. Exceeding screening values is intended to trigger additional evaluation and
does not necessarily indicate the existence of risk to ecological receptors. Because the maximum
detected levels of antimony, manganese, selenium, vanadium, and zinc were below Hanford Site
background levels, it is believed that the presence of these constituents does not pose a risk to

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,

French Drain, and Contaminated Storage Unit ES-3
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ecological receptors. All exceedances will be evaluated in the context of additional lines of
evidence for ecological effects as a part of the final closeout decision for the Columbia River
corridor portion of the Hanford Site.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-4, 1717-H HOT SHOP, FRENCH DRAIN AND

CONTAMINATED STORAGE UNIT

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated
Storage Unit waste site meets the remedial action objectives (RA~s) and remedial action goals
(RAGs) as established in the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDRIRAWP) (DOE-RL 2009b) and the Interim Action Record of Decision for the
100-BC-i, 100-BC-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2, 100-HR-i, 100-HR -2,
100-KR-i, 100-KR -2 , i00-IU-2, i00-IU-6, and 200-C W-3 Operable Units, Hanford Site,
Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of the verification
sampling show 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-rn [ 15-ft] deep). The results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River. The site does not have a
deep zone or residual contaminant concentrations that would require any institutional controls.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
concern, contaminants of potential concern, and other constituents. Those constituents
exceeding the ecological screening level in the Washington Administrative Code
Chapter 173-340, Table 749-3 were arsenic, boron, mercury, selenium, and vanadium.* The
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
antimony, lead, manganese, vanadium, and zinc. Exceeding screening values is intended to
trigger additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because the maximum detected levels of antimony, manganese, selenium, vanadium,
and zinc were below Hanford Site background levels, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. All exceedances will be evaluated in
the context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

According to the Waste Information Data System (WIDS) and the Stewardship Information
System (SIS), the 1717-H Building provided centralized service facilities for certain 100 Area
maintenance requirements. The 1717-H Building housed a machine shop, sheet metal shop,
fabrication shop, hot shop, and carpenter shop. The fabrication shop was used for fabrication
and repair of reactor system components (GE 1964). The 1717-H Building was removed during
general decontamination and decommissioning of 100-H Area facilities in 1974 (WHC 1991).

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit
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Confirmatory sampling of the 100-H-4 waste site determined that portions of the site contained
contaminated pipe sediment, a contaminated french drain, and contaminated soil that exceeded
direct exposure RAGs for several constituents. Based on these results, portions of the 100-H-4
waste site were recommended for remediation (WCH 2009).

As shown in Figure 1, the 1717-H Building was located approximately 183 m (600 ft) east of the
105-H Reactor Building. The hot shop was located inside the 1717-H Building. The
contaminated storage unit was located approximately 20 m (65 ft) east of the southeastern corner
of the 1717-H Building. The french drain was located approximately 26 m (85 ft) south of the
northeastern corner and 4 m (13 ft) east of the former eastern wall of the 1717-H Building.

Hot Shop

Drawing SK-1-7325 (AEC 1966) provides a floor plan of the 1717-H Building as it existed in
1966 and identifies two "hot shops" separated by a hallway. The hot shops were used for work
on equipment with low-level radioactive contamination. According to Drawing SK-1-7325
(AEC 1966), decontamination tanks were located in one of the hot shops, and a decontamination
exhaust was present outside of the building. A 10.2-cm. (4-in.) process sewer line and a 15.2-cm
(6-in.) sanitary sewer line exited the north and the west sides of the building, respectively, as
shown on Drawing P-1437 (GE 1949). No drains are shown coming from the decontamination
tanks in the hot shop; however, there is a sink that connected to the process sewer line in the east
hot shop. The 100-H-4 waste site includes the process sewer line and the san itary sewer lines
that are within the 1717-H Building footprint.

Contaminated Storage Unit

According to WIDS, a contaminated storage unit made up part of the 100-H-4 waste site. The
unit was removed when the 1717-H Building was demolished at some time in the past, but the
asphalt is still present at the site. The former location of the contaminated storage unit was not
part of the 100-H-4 remediation and was not sampled under the verification work instruction
because it was sampled in 2001 when the 100-H-21 reactor effluent pipeline was remediated.

The layback to access the 100-H-21 pipeline runs through the WIDS boundary for the 100-H-4
contaminated storage unit. The 100-H-21 shallow zone closeout sample design resulted in the
collection of a variance sample from within this area (shown in Figure 2), which was submitted
for gamma energy analysis (GEA). According to the topographical survey map, the sample
depth was approximately 1.5 to 2 m (5 to 6 ft) below ground surface (bgs) (BHI 2001). The
GEA results for this sample (Table 1), Hanford Environmental Information System (HEIS)
number BOYXY2, detected cesium-137 at an estimated activity of 0.059 pCi/g, well below the
Hanford Site background activity of 1. 1 pCilg. All other constituents that were analyzed for
were undetected.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit 2
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Figure 1. Overall Site Location of the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit.
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Figure 2. Geophysical Investigation Results for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit.
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Table 1. 100-H-21 Waste Site Variance Sample Results for 100-H-4 Waste Site
Contaminated Storage Unit.

Sample Cntuet Method Value Reported Lab L
Number Cntuet Name (pCi/g) Qualifier PQ

Cesium-137 0.059 J 0.06
Cobalt-60 U 0.06

BOYXY2 Europium-155 Gamma US U 0.18
Americium-24 1 _________ U 0.45

Europium- 152 _______ U 0.13

____ 1_ Europiumn- 154 ______________ U 0.18

J = estimated
PQL = practical quantitation limit
U = undetected

French Drain

The french drain was found to be located at Washington State Plane coordinates N 152594,
E 578008. Modifications to 1717-H Building piping systems supporting an air compressor are
shown on Drawing P-9343 (GE 1956). This drawing indicates that a french drain was used to
dispose of condensation water vapor from the air compressor, which was housed outside the
1717-H Building. No other french drains are known to be present at the 100-H-4 waste site,
although several potential locations based on early drawings (GE 1956, 1957) and information in
WIDS were investigated.

Geophysical Investigation

As shown in Figure 2, geophysical survey using ground-penetrating radar and electromagnetic
induction was performed at the 100-H-4 waste site in August 2004 (BHI 2004). Two small
zones of concentrated metal debris were identified in the former hot shop location. The
northernmost location is in the general vicinity of the decontamination exhaust, as shown on
Drawing SK-1-7325 (AEC 1966). Several linear features were identified within the footprint of
the 1717-H Building; one linear correlates with a process sewer pipeline found on
Drawing P-1437 (GE 1949). No specific anomalies were identified that could be uniquely
assigned to the 100-11-4 french drain.

In February 2006, an extension to the original geophysical survey was performed to locate and
map the contaminated storage unit to the southeast of the 1717-H Building footprint
(WCH 2006). This southeastern survey extension was limited to covering only the western half
of the WIDS footprint of the contaminated storage unit, due to the radiological boundary
established for mud dauber contamination. Interpreted results are shown in Figure 2. Two
east-west linears were detected. The linear at about N46 is greater than 2 mn (6.6 ft) bgs and
appears to be associated with an encasement, typically used when vulnerable lines extended
through asphalt/traffic areas. Remnants of an east-west asphalt road are visible in this area,
supporting the encasement interpretation. An east-west linear was also detected at about N65.
This linear trends into the location of the contaminated storage unit, but the linear is only about
0.3 mn (0.98 ft) bgs and is likely associated with a cable or shallow electrical line. Remnants of

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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an asphalt road, from about E142 to E150, are visible in the vicinity of the WIDS location for the
contaminated storage unit.

REMIEDIATION ACTION SUMM'ARY

Remed ial action at the 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated Storage
Unit waste site was performed between January 4 and 18, 2010. The excavation resulted in
approximately 3,148 bank cubic meters (4,117 bank cubic yards [BCY]) of contaminated soil.
All material was direct loaded for disposal at the Environmental Restoration Disposal Facility
(ERDF). The area associated with the. 100-H-4 remediation is shown in Figure 3.

The footprint of the 1717-H Building, including the 1717-H Hot Shop and the foundation wall,
was excavated to a depth of approximately 1 mn (3 ft) below ground surface. The excavation
activities included remediation of former locations of decontamination tanks and exterior
exhaust, as per approved excavation design. The french drain located northeast of the building
footprint was excavated to a depth of approximately 4 mn (12 ft). A concrete floor trap with
metal lid and insulation piece was uncovered and removed. All pieces including the drainpipe
were excavated and loaded out in a void-space waste disposal can for grout filling at ERDF.
The process sewer line and the sanitary sewer line were completely removed within the 1717-H
Building footprint and excavation boundary, shown in Figure 3. Other materials and debris such
as concrete and asphalt were excavated and removed from the waste site.

Due to remediation exceeding the excavation design dimensions, two additional features were
uncovered: a 6-in.-diameter cast iron (CI) pipeline running in the east-west direction to the
northern side of the 1717-H footprint excavation and a "Y"-shaped concrete thrust block
structure. These two features were left in place. Although not confirmed by historical drawings
or historical aerial photographs, it is suspected that the 6-in.-diameter CI pipeline is part of the
100-H-35, 100-H Clean Water Pipelines, 100-H Service Water Pipelines. However, due to the
lack of available historical information, this pipeline will be included with 100-H-56, H-Area
Miscellaneous Pipelines. The "Y"-shaped thrust blocks do not encase any pipelines. These
concrete thrust blocks do not appear on any historical drawings or historical aerial photographs.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling for the 100-H-4 waste site was performed on September 22, 2010
(WCH 2010a), to support a determination that residual contaminant concentrations at this site
meet the cleanup criteria specified in the RDR/RAWP (DOE-RL 2009b) and the Remaining
Sites ROD (EPA 1999). The verification sample results are provided in the 95% upper
confidence limit (UCL) calculation in Appendix B and indicate that the remedial action achieved
compliance with the RAOs for the 100-H-4 waste site. The following subsections provide
additional discussion of the information used to develop the verification sampling design. A
more detailed discussion of the verification sample design can be found in the verification work
instruction (WCH 201l0b).

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,

French Drain, and Contaminated Storage Unit 6
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Figure 3. 100-H-4 Post-Excavation Boundary.
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Contaminants of Potential Concern

The contaminants of potential concern (COPCs) for the 100-H-4 waste site were identified based
on existing historical information, confirmatory sampling, and in-process samples for the site.
The COPC list identified in the 100 Area Remedial Action Sampling and Analysis Plan (SAP)
(DOE-RL 2009a) includes cadmium, chromium (total), lead, mercury, selenium, silver,
hexavalent chromium, semnivolatile organic compounds (SVOCS), cobalt-60, cesium-137,
europium-152, europium-154, europium-iSS, and strontium-90. In-process soil samples
detected pesticides, polycyclic aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCBs),
and total petroleum hydrocarbons (TPH); therefore, they were added to the list of COPCs. In
addition, in-process samples detected uranium-238; therefore, isotopic uranium was added to the
list of COPCs. Volatile organic compounds (VOCs) were detected during confirmatory
sampling activities; therefore, VOCs were added to the list of COPCs. While not considered
COPCs, antimony, arsenic, barium, beryllium, boron, cobalt, copper, manganese, molybdenum,
nickel, vanadium, and zinc were evaluated by performing analyses for the constituents of the
expanded ICP metals list.

Verification Sample Design

This section describes the basis for selection of an appropriate sample design and determination
of the number of verification samples that were collected. The footprint of the entire excavation
was the only decision unit for verification sampling.

Figure 4 presents the statistical verification sample design for the shallow zone within the excavation.
Figure 5 presents the focused verification sample locations within the excavation. A discrete soil
sample was collected at each designated sample point (0 to 0. 15 mn [0 to 6 in.] below the surface of
the excavated waste site) and analyzed using the methods identified in Table 2. The soil sampling
locations were global positional surveyed and staked prior to sample collection using the coordinate
pairs provided in Table 3.

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of
the true population mean, as estimated by the 95% UCL on the sample mean, with the cleanup
level. Therefore, a statistical sampling design is the preferred verification sampling approach for
this site because the distribution of potential residual soil contamination over the site is
uncertain. The Washington State Department of Ecology (Ecology) publication Guidance on
Sampling and Data Analysis Methods (Ecology 1995) recommends that systematic sampling
with sample locations distributed over the entire study area be used. This sampling approach is
referred to by Ecology as "area-wide sampling." Therefore, sampling locations were distributed
over the footprint of the 100-H-4 waste site using random-start systematic grids in an effort to
determine the potential presence of residual contamination.

The footprint of the 100-H-4 waste site was delineated in Visual Sample Plan' (VSP) software
and used as the basis for the location of a random-start systematic grid for verification soil
sampling. Twelve soil sample locations were identified in the 100-H-4 waste site. Additional

1Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.
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Figure 4. Shallow Zone Sample Locations for the 100-11-4,
1717-H Hot Shop and French Drain.
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Figure 5. Focused Sample Location for 100-11-4 French Drain.

G;\RS..Sompling~Rgures\ IOOH\I O-H-4-jigI 1.dwq

I I VITRIFIED CLAY PIPE

7100O-H-4 POST

EXCAVATION BOUNDARY

CI 'FRENCH DRAN

THRUST BLOCKS

FLOOR DRAIN PIPE

N 1556.

Road SCA E 157000.

Sam Ie Lo3SoS-3510 2 mtr
FLOOR TRAP~~ DO NTMIATONTAK

Sample~~Sapln Map~n5 0 20mtr

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit 10



Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Table 2. 100-H-4 Laboratory Analytical Methods.

Analytical Method COPCs
ICP metals a - EPA Method 60 10 Cadmium, chromium (total), lead, mercury, selenium, silver

Mercury - EPA Method 7471 Mercury

Hexavalent chromium - EPA Method 7196 Hexavalent chromium

PAH b -EPA Method 83 10 PAH

PCB - EPA Method 8082 PCBs

Pesticides - Method 8081 Pesticides

SVOA - EPA Method 8270 SYOCs

TPH - EPA Method NWTPH-Dx TPH

VOA - EPA Method 8260 Volatile organic compounds

GEA - gamma spectroscopy Gamma-emitting radionuclides

Strontium-90 - liquid scintillation Strontium-90

Isotopic uranium .Uranium-233/234, uranium-235, uranium-238
a Although not considered COPCs, antimony, arsenic, barium beryllium, boron, cobalt, copper, manganese, molybdenum,

nickel, vanadium, and zinc were evaluated by performing analyses for the constituents of the expanded ICP metals list.
b Because method 83 10 is specifically meant to analyze for PAH, data from this method was used preferentially over the

8270 data for site evaluation of the PAH analytes.
COPC = contaminant of potential concern
EPA = U.S. Environmental Protection Agency
GEA = gamma energy analysis
ICP = inductively coupled plasma
NWTPH-Dx = Northwest total petroleum hydrocarbon-diesel range organics
PAH = polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl
SVOA = semivolatile organic analysis
SVOC = semnivolatile organic compound
TPH = total petroleum hydrocarbons
VOA =volatile organic compound

Table 3. 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated
Storage Unit Sample Summary. (2 Pages)

ILEIS WSP Coordinates
Sample Location Sample Norhn atn apeAayi

Number othg EaigSapeAays
SZ-1I J1C393 152551.1 577984.7
SZ-2 J1C394 152551.1 577999.6
SZ-3 J1C395 152564.0 577977.2

SZ-4J1C96 5256.0 7792.1 ICP metals a, mercury, hexavalent chromium,SZ-4JIC96 5256.0 7792.1 VOA, SVOA, PAHl b, TPH, PCBs, pesticides,
SZ-5 J1C397 152576.9 577984.7 GEA, strontium-90, isotopic uranium
SZ-6 J1C398 152576.9 577999.6
SZ-7 J1C399 152589.8 577992.1
SZ-8 JIC3BO 152589.8 578007.0 ___________________

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Table 3. 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated
Storage Unit Sample Summary. (2 Pages)

HEIS WSP Coordinates
Sample Location SampleSapeA lyi

Number Northing EastingSapeAlyi
SZ-9 J1C3B31 152602.7 577984.7
SZ-10 JIC3B32 152602.7 577999.6
SZ-11 J1C3B33 152615.6 577977.2
SZ- 12 J1C3B34 152615.6 577992.1

SS-1 French drain J1C3B36 152594.0 578008.0 ICP metals a, mercury, hexavalent chromium,
SS-2 Floor drain pipe J1C3B37 152571.0 578001.0 VOA, SVOA, PAHl b , TPH, PCBs, pesticides,
SS-3 Decontamination JC18 526. 570.5 GEA, strontium-90, isotopic uranium

tanks
SS-4 Exterior exhaust JIC3B39 152568.0 578000.4

SS-5 Floor trap JIC3CO 152572.7 577987.4
Duplicate JIC3BS5 152589.8 578007.0 _____________________

Equipment blank JIC3C1 NA NA ICP metals a, mercury, PAHl, SVOA, VOA
a The expanded list of ICP metals will include antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,
bcopper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, and zinc.
bBecause method 83 10 is specifically meant to analyze for PAH, data from this method will be used preferentially over the
8270 data for site evaluation of the PAH analytes.

GEA =gamma energy analysis SVOA =semnivolatile organic analysis
HEIS = Hanford Environmental Information System TBD = to be determined
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable VOA = volatile organic analysis
PAH = polycyclic aromatic hydrocarbons WSP = Washington State Plane
PCB = polychlorinated biphenyl

details concerning the use of VSP to develop the statistical sampling design and derive the
number of verification samples to collect are discussed in the verification work instruction
(WCH 2010b).

Field quality control samples consisted of one equipment blank sample and one field duplicate
sample. All samples were submitted for full protocol laboratory analysis. A summary of
verification and focused samples collected for the 100-11-4 waste site is provided in Table 3, and
maps of the sample locations are provided in Figure 4 and Figure 5.

Verification Sample Results

Verification samples were analyzed using U.S. Environmental Protection Agency
(EPA)-approved analytical methods. The 95% UCLs on the true population means for residual
COPCs were calculated for the excavation footprint as specified by the RDR/RAWP
(DOE-RL 2009b) with calculations provided in Appendix B. When a COPC was detected in
fewer than 50% of the non-radionuclide verification samples collected, the maximum detected
value was used for comparison against the RAGs, therefore no statistical evaluation was done for
that COPC. If no detections for a given COPC were reported in the data set, then no statistical
evaluation or calculations were performed for that COPC. Calculated cleanup levels are not
presented in the Cleanup Levels and Risk Calculations Database (Ecology 2009) under

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit 12
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Washington Administrative Code (WAC) 173-340-740(3) for aluminum, calcium, iron,
magnesium, potassium, silicon, and sodium; therefore, these constituents are not considered site
COPCs.

Comparisons of the statistical and maximum results for COPCs against the site RAGs are
summarized in Table 4. Contaminants that were not detected by laboratory analysis are excluded
from these tables. The laboratory-reported verification data results for all constituents are stored
in the Environmental Restoration project-specific database prior to archival in the HEIS and are
presented as Attachment 1 of the 95% UCL calculation (Appendix B).

Table 4. Comparison of Statistical Values to Action Levels for the 100-H-4
Excavation Verification Samples. (2 Pages)

Soil Lookup Values (pCilg)3  Does the Do the

Statistical Shallow Soil Lookup Soil Statistical Results
COPC Result b Zone Value for Lookup Result Pass

(P~i/) Lokup GoundaterValue for Exceed RSA
Vail) loup Grondwater River Lookup RoeliRAD

Value Prtection protection Values? Moeig

Nickel-63 1.61 4,013 83 166 No -

Uranium-233/234 1.10 (=BG) 1. 1 C .1 .1 C No -

Uranium-238 0.864 (<BG) 1.1~ C . 1.1 C No
Remedial Action Goals (mg/kg) a

Soil Does the Does the
Statistical Soil Cleanup Statistical Statistical

COPC Result b Direct Level for Cleanup Result Result Pass
(mg/kg) Exposure Groundwater Rvefr Exceed RESRAD

Protection Rvr RAGs? Modeling?
Protection

Arsenic 7.1720dd 2 0 d No -

Barium 53.3 (<BG) 5,600 200 400 No -

Beryllium 0.243 (<BG) 10.4 e 1.51 d 1.51 d No -

Boron f 1.67 7,200 1 320 -- No -

Cadmium 0.123 (<BG) 13.9 e 0.8___d0.8_1_ No -

Chromium 11.3 (<BG) 80,000 1.d185d No -

Cobalt 5.56 (<BG) 24 15.7 No -9-N

Copper 15.3 (<BG) 2,960 59.2 No -d-N

Lead 16.8 353 10.2 d1. Yes Yesh
Manganese 263 (<BG) 3,760 512 d 512A_ No -

Mercury 0.408 24 0.33 d 0.33 d Yes Yes h
Molybdenum f0.456 400 8 -- 9 No -

Nickel 10.2 (<BG) 1,600 19. 1 d 27.4 No -

Selenium 0.391 400 5 1 No -

(<BG) _____ __________

Vanadium 50.5 (<B3G) 560 85. 1 d No9 No
Zinc 35.7 (<BG) 24,000 480 6 7 .8 d No -

TPH - motor oil 34.8 200 200 200 No -

TotalIPCB 0.102 0.5 0.017' 0.017' Yes YeS h

DDE, 4,4'- 0.00295 2.94 0.0257 0.0033 No -

DDT, 4,4'- 10.00 156 1 2.94 1 0.0257 10.0033 No -

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Table 4. Comparison of Statistical Values to Action Levels for the 100-H-4
Excavation Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg)' Doe the Does the

Statistical Soil Cleanup Soil Statistical Statistical
COPC Result b Direct Level for Cleanup Result Result

(mg/kg) Exposure Groundwater Rvefr Exceed REsA

Proecton Protection R s? Modeling?

Acenapthene 0.0109 4,800 96 129 No -

Benzo(a)anthracene 0.00324 1.37 0.015' 0.015' No -

Benzo (a)pyrene 0.00368 0.137 0.015' 0.015' No -

Benzo(b)fluoranthene 0.00332 1.37 0.0 15' 0.015' No -

Benzo(ghi)perylene J0.00294 2,400 48 192 No -

Benzo(k)fluoranthene 0.00212 1.37 0.015' 0.015' No -

Chrysene 0.00536 13.7 0.12 0.11 No -

Fluoranthene 0.01 16 3,200 64 18.0 No -

Fluorene 0.00299 3,200 64 260 No -

Phenanthrene J0.00285 24,000 240 1,920 No -

Indeno(l,2,3-cd)pyrene 0.0311 1.37 0.33' 0.33' No -

Pyrene 0.00801 2,400 48 192 No -

Chlordane (alpha, gamima) 0.00445 2.86 0.025 0.0 165' No -

a Lookup values and RAGs obtained from the RDR/RAWP (DOE-Rb 2009b) or calculated per WAC 173-340-720,
WAG 173-340-730, and WAG 173-340-740, Method B (1996) (WAC 173-340), unless otherwise noted.

b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix B.
c The calculated lookup value is below the Hanford Site-specific soil background concentration. The value presented is

Hanford Site-specific soil background concentration.
d Where cleanup levels are less than background, cleanup levels default to background (WAG 173-340-700[4][d], 1996).
eCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAG 173-340-750[3]) using an airborne
particulate mass-loading rate of 0.000 1 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

fNo Hanford Site-specific or Washington State background value available.
g No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup

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

hi Based on RESRAD modeling discussed in Appendix C of the RDRIRAWP (DOE-Rb 2009b), the residual concentrations of
lead, mercury, aroclor- 1254 and aroclor- 1260 are not expected to migrate more than 2 mn (6.6 ft) vertically in 1,000 years
(based on the lowest distribution coefficient of lead and mercury of 30 mLug). The vadose zone underlying the soil below the
site at the deepest test pit location is approximately 9.9 mn (32.5 ft) thick. Therefore, residual concentrations of these
constituents are predicted to be protective of groundwater and the Columbia River.
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996) and the
RDR/RAWP (DOE-Rb 2009b).

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

-- = not applicable
BG = background
COPC = contaminant of potential concern
Ecology = Washington State Department of Ecology
PCB = polychlorinated biphenyl
RAG = remedial action goal
RDL = required detection limit
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity (dose model)
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Five focused samples were collected from the 100-H-4 waste site. Statistical analysis
(e.g., calculation of a 95% UCL value) is not appropriate to use for evaluation of focused
samples; therefore, the sample results for each focused sample are evaluated using the maximum
detected activity for each contaminant of concern (COC)/COPC and comparing the value
directly to the cleanup level. Table 5 provides a comparison of the maximum result of the,
focused samples against the cleanup criteria. Individual sample results are provided in
Appendix B.

Table 5. Comparison of Maximum Values to Action Levels for the 100-H-4
Focused Verification Sampling. (2 Pages)

Soil Lookup Values (pCi/g) a os h
Maximum Shallow Soil Lookup Sol Does the Maximum Maximum

COPC Result Zone Value for Lookup Result Exceed Result Pass
(pCilg) Lookup Groundwater Vlefr Lookup Values? RESRAD

River
Value Protection Protection Modeling?

Uranium-233/234 1.46 1.1 b 1.1 b Yes Yes'

Uranium-238 1.34 1.1 b I 1 1 b 1.1 b Yes Yes'
Remedial Action Goals ('g!t!' Does the

Maximum Soil Cleanup Soil Does the Maximum Maximum
COPC Result Direct Level for Cleanup Result Exceed Result Pass

(mgfkg) Exposure Groundwater Level for RAGs? RESRAD
Protetion RiverMoeig

Protetion ProtectionMoeig

Antimony 0.397 (<BG) 32 5ddNo d-N

Arsenic 8.36 20d2 0dNo -

Barium 79.0 (<.BG) 5,600 200 400 No -

Beryllium 0.307 (<BG) 10.4e 1.5___1_d 1 .5 1 d No -

Boron f2.26 7,200 320 -- 9g No -

Cadmium 0.240 (<BG) 13 9e 0 .8 1 d 0 .8 1 d No -

Chromium 16.9 (<BG) 80,000 18.5'd 1 8 .5 d No -

Cobalt 6.46 (<BG) 24 15.7 d -- h No -

Copper 19.3 (<BG) 2,960 59.2 22.0d No -

Lead 18.4 353 10.2 d 102d Yes Yes hi

Manganese 364 (<.BG) 3,760 512"d 5 1 2 d No -

Mercury 0.0141 (<BO) 24 0.33"d 0.33d No -

Molybdenum f0.478 400 8 -- 9g No -

Nickel 14.9 (<BG) 1,600 19. 1 d 27.4 No -

Selenium 0.334 (<BG) 400 5 1 No -

Vanadium 46.4 (<BG) 560 85.1"d-- No -

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

TPH - motor oil 188 200 200 200 No -

Acenapthene 0.0511 4,800 96 129 No -

Total PCB 0.0322 0.5 0.017' 0.0 171 Yes Yes h

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Table 5. Comparison of Maximum Values to Action Levels for the 100-H-4
Focused Verification Sampling. (2 Pages)

Remedial Action Goals i gkg Does the

Maximum Soil Cleanup Soil Does the Maximum
COPC Result Direct Level for Cleanup Maximum Result Result Pass

(mglkg) Exposure Groundwater Level for Exceed RAGs? RESRAD
Protetion RiverMoeig

Protetion ProtectionMoeig

Benzo(a)anthracene 0.0746 1.37 0.015' 0.015' Yes -Yes"
Benzo (a)pyrene 0.0529 0.137 0.0 15' 0.015' Yes Yes
Benzo(b)fluoranthene 0.0441 1.37 0.0 15' 0.015' Yes Yes"
Benzo(ghi)perylene Ic 0.0459 2,400 48 192 No -

Benzo(k)fluoranthene 0.0272 1.37 0.015' 0.015' Yes Yesh

DDT, 4,4'- 0.00194 2.94 0.0257 0.0033' No -

Fluoranthene 0.0290 3,200 64 18.0 No -

Fluorene 0.00418 3,200 64 260 No -

Indeno(1,2,3- 004 .703 .3N
cd)pyrene0045130.303No-

Phenanthrene 10.00208 24,000 240 1,920 No -

Pyrene 0.0157 2,400 48 192 No -

aLookup values and RAGs obtained from the RDR/RAWP (DOE-RL 2009b) or calculated per WAG 173-340-720,
WAC 173-340-730, and WAC 173-340-740, Method B, 1996 (WAG 173-340), unless otherwise noted.

b The calculated lookup value is below the Hanford Site-specific soil background concentration. The value presented is
Hanford Site-specific soil background concentration.

cSite-specific RESRAD modeling predicts that the direct exposure dose limitation of 15 mrem/yr above background will not be
exceeded within 1,000 years and that uranium will not reach groundwater at concentrations exceeding the 30 jig/L uranium MCL
(40 Code of Federal Regulations 141.66) for uranium in drinking water within 1,000 years. Therefore, radionuclide direct exposure
dose limitations and groundwater and river protection criteria are met.

d Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996).
eCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[31) using an airborne particulate

mass-loading rate of 0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).
fNo Hanford Site-specific or Washington State background value available.

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

h Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-Rb 2009b), the residual concentrations of lead,
total PCBs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and benzo(k)fluoranthene are not expected to migrate more
than 2 mn (6.6 ft) vertically in 1,000 years (based on the constituent with the lowest distribution coefficient of 30 mug for lead). The
vadose zone underlying the soil below the site at the deepest test pit location is approximately 9.9 mn (32.5 ft) thick. Therefore,
residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia River
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996) and the
RDR/RAWP (DOE-Rb 2009b).
Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals: Contaminant: Benzo(ghi)perylene;
surrogate: pyrene, phenanthrene; surrogate: anthracene

-- = not applicable
BG = background
COPC = contaminant of potential concern
Ecology = Washington State Department of Ecology
MCL = maximum contaminant level
PCB = polychlorinated biphenyl
RAG = remedial action goal
RDL = required detection limit
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity (dose model)
TPH = total petroleum hydrocarbons
WAG = Washington Administrative Code

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit 16



Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that remedial actions at the 100-H1-4 waste site have achieved the
applicable RAOs by meeting the RAGs and determining that groundwater and the river are
protected.

Evaluation of the verification sampling results in Table 4 show that all statistical results are
below rural-residential scenario direct exposure, groundwater protection, and Columbia River
protection soil RAGs at the 100-H-4 waste site excavation, with the exception of lead, mercury,
and total PCBs. These constituents exceed the RAGs for groundwater and river protection. Data
were not collected on the vertical extent of these contaminants, but given the lowest
soil-partitioning coefficient (IKd) for these constituents (30 muJg for lead or mercury); they are
not predicted to migrate more than 2 mn (6.6 ft) vertically in 1,000 years, per RESRAD modeling
discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b). The thickness of the vadose
zone beneath the bottom of the waste site excavation is approximately 9.9 m (32.5 ft).
Therefore, residual soil concentrations of these constituents are predicted to be protective of
groundwater and the Columbia River. All other COPCs were either not detected or were
quantified below the RAGs.

Table 5 compares the confirmatory sample results for focused verification sampling to the
applicable soil RAGs for direct exposure, protection of groundwater, and protection of the
Columbia River. Five focused samples were taken within the 100-H1-4 waste site footprint. All
focused sample analytical results are presented in Appendix B. Contaminants evaluated in the
focused samples were below soil RAGs for direct exposure, groundwater protection, and
Columbia River protection, with the exception of the uranium isotopes, lead, total PCBs,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and benzo(k)fluoranthene. The cited
nonradionuclides exceeded groundwater and Columbia River protection soil RAGs. However,
as discussed above, RESRAD modeling predicts that residual concentrations of the
nonradionuclides are not expected to migrate more than 2 m (6.6 ft) vertically in 1,000 years
(based on the lowest distribution coefficient of 30 muJg for lead). Therefore, residual soil
concentrations of nonradionuclide constituents are predicted to be protective of groundwater and
the Columbia River.

The uranium isotopes in Table 5 exceeded direct exposure and groundwater and river protection
RAGs. However, site-specific RESRAD modeling predicts that the direct exposure dose
limitation of 15 mirem/yr above background will not be exceeded within 1,000 years. Also,
site-specific RESRAD modeling predicts that uranium will not reach groundwater at
concentrations exceeding the 30 [tg/L uranium maximum contaminant level (MCL)
(40 Code of Federal Regulations 141.66) for uranium in drinking water within 1,000 years.
Therefore, radionuclide direct exposure dose limitations and groundwater and river protection
criteria are met.

Assessment of the risk requirements for the 100-H-4 waste site is determined by calculation of
the direct contact hazard quotient and carcinogenic (excess cancer) risk values for
nonradionuclides. These calculations are located in Appendix B. The requirements include an
individual hazard quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an
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individual contaminant carcinogenic risk of less than 1 X 10-6, and a cumulative excess
carcinogenic risk of less than 1 x 10-5. These risk values were conservatively calculated using
the 95% UCL or maximum values (Appendix B) from the samples collected at the 100-H-3
waste site. Risk values are not calculated for constituents that were not detected or were detected
at concentrations below Hanford Site or Washington State background values. The calculations
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0.
The cumulative hazard quotient for the 100-H-4 waste site is 6.0 x 10-2. All individual
cumulative carcinogenic risk values are less than 1 x 10-6. The cumulative carcinogenic risk
value is 7.3 x 10-7. Therefore, nonradionuclide risk requirements are met.

An additional calculation of the hazard quotient and carcinogenic (excess cancer) risk values for
the potential impact to groundwater was performed for nonradionuclides. This calculation is
located in Appendix B. The comparisons for the groundwater pathway include an individual
hazard quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an individual
contaminant carcinogenic risk of less than 1 x 10-6, and a cumulative excess carcinogenic risk of
less than 1 x 10-5. These risk values were conservatively calculated for the entire waste site
using the highest applicable values from each of the decision units. Risk values were not
calculated for constituents that were not detected, were detected at concentrations below Hanford
Site or Washington State background values (note that state background values are only used
when Hanford Site background values are not available), or were protective of groundwater at
the site based on fate and transport modeling. The calculations indicated that all individual
hazard quotients for noncarcinogenic constituents are less than 1.0. The cumulative hazard
quotient for the 100-H-4 waste site is 7.7 x 10-3 . The carcinogenic risk value for this waste site is
zero; therefore, the carcinogenic risk RAG has been attained for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAG 173-340-740(7)(e) three-part test. The WAG 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of
the three-part test for the 100-H-4 waste site is included in the statistical calculations
(Appendix B). The results of this evaluation indicate that all residual COPC concentrations pass
the three-part test in comparison against applicable RAGs, with the exception of lead, mercury,
and total PCBs comparison against the soil RAGs for groundwater and river protection. As
described previously, RESRAD modeling discussed in Appendix C of the RDR/RAWP
(DOE-RL 2009b) predicts that these constituents will not reach groundwater (and, therefore, the
river) within 1,000 years. Therefore, residual concentrations of all constituents are protective of
groundwater and the river.

A three-part evaluation was also performed for focused sampling results. Table 5 presents the
maximum value associated with each detected constituent. As shown in Table 5, maximum
results for lead, total PCBs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and
benzo(k)fluoranthene, exceed soil RAGs for groundwater and/or river protection. Because the
data set for each focused sample consists of one sample, greater than 10% of the data for these
analytes also exceed the same RAG values. Only benzo(a)anthracene, benzo(a)pyrene and
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benzo(b)fluoranthene results exceed more than twice the lowest RAG value (for groundwater
and river protection). However, as discussed previously, RESRAD modeling predicts that no
constituents will not reach groundwater (and, therefore, the river) within 1,000 years. Therefore,
residual concentrations of all constituents are protective of groundwater and the river.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approaches
and resulting analytical data with the sampling and data quality requirements specified by the
project objectives and performance specifications. The DQA for the 100-11-4 waste site establishes
that the data are of the right type, quality, and quantity to support site verification decisions within
specified error tolerances. The evaluation verified that the sample design and resulting data set are
acceptable for decision-making purposes. The detailed DQA is presented in Appendix C.

SUMM~'ARY FOR INTERIM CLOSURE

The 100-H1-4 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999). Verification sampling results support an evaluation that residual contaminant
concentrations at the 100-H1-4 waste site 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 mn [15 ft] deep). The results also demonstrate that residual contaminant concentrations are
protective of groundwater and the Columbia River. Therefore, the 100-11-4 waste site does not
pose a risk to human health or the environment, and no institutional controls are required.
A reclassification to Interim Closed Out is supported for the 100-11-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit waste site.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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Table A-i. Maximum Contaminant Concentrations that Exceed
Ecological Screening Levels for the 100-11-4 Waste Site'.*

2001 WAC 173-340 EPA Ecological Soil Screening Levels b

Hazardous Substance Table 749-3 Maximum

Plants Sol Wildlife Plants Bit Avian'C Mammalian' Rsl
SBiotaBit I

Background Metals (mg/kg)

Antimony 5 5 -- - - 78 -- 0.27 0.397 (KBG)

Arsenic 111 6.5 d -- -- 7

Arsenic V 6.5 d 10 60 132 18 -- 43 46 7.17

Boron -- 0.5 -- -- -- -- -- -- 1.67
Lead 10.2 50 500 118 120 1,700 11 56 16.8
Manganese 512 1,100- -- 1,500 220 450 4,300 4,000 263 (<BG)
Mercury,

iognc 0.33 0.3 0.1 5.5 -- -- -- -- 0.408

Selenium 0.78 1 70 0.3 0.52 4.1 1.2 0.63 0.334 (<HG)
Vanadium 85.1 2 -- -- -- -- 7.8 280 150.5 (<HG)
Zinc 67.8 86 e 200 360 160 120 46 79 162.5 (<HG)
a Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances;

must be evaluated in the context of additional lines of evidence for ecological effects following a baseline risk assessment for
the river corridor portion of the Hanford Site which will include a more complete quantitative ecological risk assessment.

b Available on the internet at (www.epa.gov/ecotox/ecossl).
cWildlife.

d The Hanford Site background for arsenic is 6.5 mg/kg. An arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the Remedial Design Report/Remedial Action Work
Plan for the 100 Area, DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.
Benchmark replaced by Washington state natural background concentration from Ecology, 1994, Natural Background Soil
Metals Concentrations in Washington State, Publication 94-115, Washington State Department of Ecology, Olympia,
Washington.

-- = not applicable
BG = background
EPA = U.S. Environmental Protection Agency
WAC = Washington Administrative Code
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APPENDIX B

CALCULATIONS
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APPENDIX B

CALCULATION BRIEFS

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

100-H-4 Waste Site Cleanup Verification 95% UCL Calculation, O100H-CA-V0150, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-H -4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
O100H-CA-V0157, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-H -4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, OLOOH-CA-V0156, Rev. 0, Washington Closure Hanford, Richland,
Washington.

DISCLAIMER FOR CALCULATIONS

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

CALCULATION COVER SHEET

Project Title: 1 00-H Field Remediation Job No. 14655

Area: 100-HR-i

Discipline: Environmental *Calculation No: 0100H-CA-V0150

Subject: 1 00-H-4 Waste Site Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation Preliminary FD Superseded ~JVoided E]

Re. Sheet Numbers> Originato __________ Reviewer Approval-J Date__

Cover = I

0ASheet =285 T. E. Queen k . le B. L. Vedder D. F. Obenauer
Total 4 _ _

SUMMARY OF REVISION

WCH-DE-01 8 (05/0812007) *Obtain CaIc. No. from Document Control and Form from Intranet
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Washington Closure Hanfr CALCULATION SHEET

Originator T. E. Queen Date 01/i12/11 Caic. No. 010HCAV15 Rev. No. 0
Project 100O-H Field Remediation Job No. 14655 Checked J. . kglieY Date 01/1211
Subject 1 00-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. of 15

1 Summary
2 Purpose:
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,
4 perform the Washington Administrative Code (WAC) 1 73-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for
6 nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each

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

10 Sheets 1 to 4 -Calculation Sheet Summary
11 Sheet 5 to 10 - Calculation Sheet Verification Data - Excavation
12 Sheet 11 to 13 - Ecology Software (MTCAStat) Results
13 Sheet 14 to 15 - Calculation Sheet Split - Duplicate Analysis
14 Attachment 1 - 100-H-4, Verification Sampling Results (28 sheets)
15
168 ie/eeecs
17Ginlerecs
18 1 ) Sample Results (Attachment 1).
19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL- (2005b), DOE-RL (2001), and Ecology
20 (1996).
21 3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOEIRL-92-24, Rev. 4,
22 U.S. Department of Energy. Richland Operations Office, Richland, Washington.
23 4) DOE-RIL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOEIRL-96-22, Rev. 5, U.S. Department
24 of Energy, Richland Operations Office, Richland, Washington.
25 5) DOE-RL, 2009b, Remedial Design Report/Remedal Action Work Plan for the 100 Area (RDRIRAWP), DOEIRL-96-1 7,
26 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
28 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology,
29 Olympia, Washington.
30 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzng Site or Background Data with
31 Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
32 Ecology, Olympia, Washington.
33 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC 11), Publication #94-145.
34 Washington State Department of Ecology, Olympia, Washington.
35 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
36 Olympia, Washington, <https:/Ifortress.wa.gov/ecy/dlarcJCLARCHome.aspx>.
37 10) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Admignistrative Code.38
39
40 Solution:
41 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRIRAWP
42 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCIL calculation for each analyte, the WAC
43 173-340-740(7)(e) 3-part test for nonradionuclides, and the RP D calculations for each COC/COPO. The hazard quotient and
44 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification
45 Package (RSVP).
468
47 Calculation Description:
48 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 100-H-4 waste

49site. The data ware entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet
51 fuanctions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDRIRAWP
52 (DOE-RIL 2009b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
53 for this site.
54
55 Methodology:
56 The 1 00-H-4 waste site underwent statistical verification sampling in the shallow zone excavation. Five focused samples were also
57 collected.
58
59 Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. Further information of the

sample data quality is presented in the data quality assessment section of the associated RSVP.
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Washington Closure Hanford CALCULATION SHEET

Originator.T. E. Queen Date 01/12/11 Calc. No. 0100H-CA-VO &0 Rev. No.. 0
Project 100-H Field Remediation Job No. 14055 Checked J. . koli jZ Date 01/1211
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations /USheet No. 2 of 15

1 Summary (continued)
2 Methodology, continued:
3 For nonradioactive analytes with :50% of the data below detection limits, the statistical value calculated to evaluate the
4~ effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
5 determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which

6includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those
8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UICL

9was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2005) under
10 WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents
11 are not considered site COCs/COPCs and are also not included in these calculations. The 95% ULCL values were not calculated
12 for potassium-40, radium-226, radium-228, thorium-228, and thorium-232 based on natural occurence at the Hanford Site.
13
14 All nonradlonuclide data reported as being undetected are set to %4 the detection limit value for calculation of the statistics
15 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
16 data set after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
18 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
19 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged

20before being included in the data set, after adjustments for censored data as described above.
21
22 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
23 and the 95% UICL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets
24 (n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
25 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
26 software (Ecology 1993). Due to differences in addressing censored data between the RDRIRAWP
27 (DOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
28 qattfo iiswti aastsbtttosfrcnoe aaaepromdbfr otaeiptadtersligdt
30 set treated as uncensored.
31
32 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if.
33 1) the 95% IJCL exceeds the most stringent cleanup limit for each COPO/COC,
34 2) greater than 10% of the raw data exceed the most stringent cleanup limit lot each COPC/COC,
35 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPCICOC.
36
37 The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above
38 detection limits and are greater than 5 times the target detection limit (TDL). The TDL- is a laboratory detection limit pre-
39 determined for each analytical method and is listed In Table 2-1 of the SAP (DOE-RL 2009a) for certain constituents. All other

40constituents will have their own pre-determined TOL's based on the laboratory and method used. Where direct evaluation of the
42 attched sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of

43the RPD value was not performed. The RPD calculations use the following formula:
44
45 RPD =[ IM-SI/((M+S)12)]*100
46
47 where, M = Main Sample Value S = Split (or duplicate) Sample Value
48
49 For quality assurance/quality control (QN/QC) duplicate RPD calculations, a value less than 30% Indicates the data compare
50 favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
51 Identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified
52 at less than 5 times the TDIL in one or both samples, an additional parameter is evaluated. In this case, if the difference
53 between the primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the

54usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
56 applicable RSVP.
57
58
59
60
61
62
63
64
65
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Wahingn C loureano$ CALCULATION SHEET

Originator T. E. Queen Date 01/12111 Calc. No. 0100H-CA-V& Rev. No. 0
Project 100-H Field Remediatlon Job No. 14855 Checked J.D. Skoilie Date 01112111
Subject I 00-H-4 Waste Site Cleanup Verification 95%/ UCL Calcuiations JSheet No. 3 of 15

1 Summary (continued)

6
7 Results Summary - Excavation a ___

8Analyte 95% UCL Maximum Units
Result Result

9 Nickel-63 1.61 - pci/g
10 Uranlum-233/234 1.10 - pCilg
11 Uranium-238 0.864 - pCi/g
12 Arsenic 7.17 mgk
13 Barium 53.3 1 mg/kg
14 eryllium 0.243 - gk
15 oron 1.67 - mg/kg
16 CadmIumn 0.123 - mg/kg
17 Cdhromium 11.3 - mg/kg
18 Cobalt 5.56 - gk
19 Copper 15.3 - mg/kg
20 Lead 16.8 - gk
21 Manganese 263 - mgk
22 Molybdenum 0.456 - mg/kg
23 N~ickel 10.2 - gk
24 Vanadium 50.5 - gk
25 Zinc 35.7 - gk
26 TPH - motor oil 34.8 - mg/k
27 genzo(a)anthracene 3.24 - gk
28 Benzo(a)pyrene 3.68 - ug/kg
29 Benzo(b)fiuoranthene 3.32 - gk
30 Benzo(ghi)perylene 2.94 - gk
31 Bermo(k)fluoranthene 2.12 - gk
32 Chrysene 5.36 - gk
33 Fliuoranthene 11.6 - gg
34 Phenanthrene 2.85 - ug/kg
35 Pyrene 8.01 - uglkg
36 Mercury - 0.408 mgtkg
37 Selenium - 0.391 mg~k
38~ Acenaphthene - 10.9 ug/kg
39 alpha-Chlordane - 3.02 gk
40 Aroclor-1 254 - 66.5 ugk
41 Aroclor-1260 - 35.2 gk
42 4,4!-DDE- - 2.95 gk
43 4,4-DDT - 1.58 ug/kg
44 Fluorene - 2.99 ug/kg
45 gamma-Chlordane - 1.43 gk
46 lndeno(1,2,3-cd)pyrene - 31.1 gk
49 3-Part Test Evaluation-,
50 95% UCL or maximum>
51 Cleanup Limit? YES YES
521> 10% above Cleanup Limit? YES YES
53 Any sample > 2x Cleanup Limit? YES YES
54 'The 95% UCL result or maximum value, depending on data
55 censorship, as described in the methodology secion.
56
57 - = not applicable QA/OC =quality assurance/qualty control
58 B = blank contamination (inorganic constituents) RAG = remedial action goal
59 C = Sample was !-5X the blank concentration RDRIRAWP = remedial design reportfremedial
60 CVP = closeout verification package action work plan
61 D = dilution RESRAD = RESidual RADioactivity (dose model)
62 DE = direct exposure RPD =relative percent difference
63 GW = groundwater SAP = sampling and analysis plan
64 J = estimate TDL = target detection limit
65 MTCA =Model Toxics Con trol Act U = undetected
66 PQL = practical quantitation limit UCL = upper confidence limit
67 Q = qualifier WAC = Washington Administrative Code
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Washinaton Closure Hanford CALCULATION SHEET

Originator T. E. Queen Date 01/12111 Calc. No. 01001--VO- Rev. No. 0
Project 100-H Field Remediation Job No. 14855 Checked J.D. SoieDate 0111211
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations [) Sheet No. 4 of 15

1 Summary (continued)
2 FResults:
3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the
4 shallow zone excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use
5 in risk analysis and the RSVP for this site.
6
7 Relative Percent Difference Results and QAJQC
8 Analysis4 Focused Samples ___

9 Dnlt uplicate Analysis Analyte Result Units
10otsiu~ Excavation Uranium-233/234 1.46 pCl~g

12 Radium-226 5.7% Antimony 0.397 mgk
13 Aluminum 4.5% Arsenic 8.36 /k
14 Barium 17.4% Barium 79.0 mgk
15 Calcium 11.3%/ Beryllium 0.307 mg/kg
16 Chromium 9.30/ Boron 2.26 mgk
17 Copper 14.5%/ Cadmium 0.240 mg/k
18 Iron 6.5%/ Chromium 16.9 mg/k
19 Lead 10.1% Cobalt 6.46 gk
20 Magnesium 6.3% Copper 19.3 mgk
21 Manganese 6.0%/ Lead 18.4 gk
22 Silicon 34.4% Manganese 364 gk
23 Vanadium 8.9% Mercury 0.0141 mg/kg
24 Zinc 3.7% Molybdenum 0.478 mg!kg
25 8RPD listed where result produced, based on Nickel 14.9 mg/kg
26 criteria, If RPD not required, no value Is listed. Selenium 0.334 mgk
27 Tesignificance of the reported RPD values, Vanadium 46.4 mg/kg
28 including values greater than 30%/, is addressed Zinc 62.5 mg/kg
29 in the data quality assessment section of the TPH - motor oil 188 mg/kg
30 RSVP. Acenaphthene 51.1 ug/kg
31 Aroclor-1254 13.8 ug/kg
32 Aroclor-1 260 18.4 ug/kg
33 Benzo(a)anthracene 74.6 1ug/kg

34Benzo(a)pyrene 52.9 ug/kg
35 Benzo(b)fluoranthene 44.1 uglkg
36 Benzo(ghi)perylene, 45.9 ug/kg
37 Benzo(k)fluoranthene 27.2 uglkg
38 Chrysene 31.3 ug/kg
39 LDibenza,hlanthracene 6.62 ug/kg
40 4,4V-DDT 1.94 uglkg
41 Fluoranthene 29.0 ug/kg
42 Fluorene 4.18 ug/kg
43 Indeno(1,2.3-cd)pyene 14.5 uglkg
44 Phenanthrene 2.08 ug/kg
45 Pyrene 15.7 gk
46
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Attachment to Waste Site Reclassification Form 2011-001 Rv

CALCULATION SHEET
Washington Closure Hanfod a}

Originator T. E. Queen Date 01/12/11 Calc. No. 010OH-CA-VO150 Rev. No. 0
Project 1 00-H Field Remediation Job No. 14655 Checked1 :Sk lie. Date 01/12111
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 5 of 15

1 1 00-H-4 Statistical Calculations
2 Verification Data -Excavation
3 Sample Sample Sample Nickel-63 Uranium-233/234 Uranium-238
4 Area Number Date pCilg Q MDA pCIlg Q 1MDA pCilq 0 MDA

5 SZ-8 J1C3BO 9/22/10 -1.42 U 2-7 0.556 0.327 0.427 0,327

6 Duplicate of J1C3BS 9/22/10 1.11 U 2.54 0.526 0.131 0.549 0.074
J1C3BO ___

7 SZ-1 JIC393 9/22110 -0.894 U 2.67 10.991 _ 0.292 0.572 - 0.292 1
8 SZ-2 J1C394 9/22/10 -0.672 U 2.56 0.656 0.285 0.715 0.228
9 SZ-3 JIC395 9122/10 7.74 2.60 1.49 0.181 0.991 0.181

10 SZ-4 JIC396 9/22/10 0.871 U 2.49 1.42 0.389 0.812 0.311
11 SZ-5 J1 C397 9/22/10 -0.400 U 2.50 0.790 0.263 0.927 0.263
12 SZ-6 J1C398 9/22/10 -1.10 U 2.60 0.561 0.286 0.449 0.26
13 SZ-7 J1C399 9/22/10 1.56 U 2.68 1.60 0.272 1.28 0.272
14 SZ-9 J1C3B1 9/22/10 -1.03 U 2.52 1.07 __ 0.227 1.07 0.227
15 SZ-10 J1C3132 9/22/10 -0.635 U 2.56 0.622 0.28 0.439 0.28
16 SZ-11I JIC3B33 9/22/10 -0.112 U 2.56 0.591 0.226 0.355 0.226
17 SZ-12 J1C3B4 9/22/10 0.256 U 2.51 0.617 0.262 0.617 77T0.2
18
19 Statistical Co putatio~ Input Data ________________________

20 Sample Sample Sample Nickel-63 Uranium-2331234 Uranium-238
21 Area Number Date pCljp ____Ci. ___ ___Ci) ___

22 SZ-8 J1C3BO/ 9/22/10 -0.155 0.541 0.4881
J1C3BS

23 SZ-1 J1 C393 9/22/10 -0.894 0.991 ____ 0.572 ______

24 SZ-2 J1C394 9/22/10 -0.672 0.656 _ __ 0.715 ___

25 SZ-3 JIC395 9/22/10 7.74 1.49 _ __ 0.991 ___

26 SZ-4 JIC396 9/22/10 0.871 1.42 ____ 0.812 _____

27 SZ-5 11C397 9/22/10 -0.400 0.790 _ __ 0.927
28" SZ-6 JIC398 9/22/10 -1.10 0.561 ____ 0.449
29 SZ-7 J1C399 9/22110 1.56 1.60 1___ 1.28 _

30 SZ-9 J1CG3B1 9/22/10 -1.03 ____ 1.07 1 ___J 1.07
31 ' SZ-10 JI1C3B21 9/22/10 -0.635 ___ 0.622 ____ 0.439
32 SZ-1 11 J1C3B3l 9/22/10 -0.112 ___ 0.591 ___ 0.355
33 SZ-12 IJ1C3B4l 9/22/10 0.256 ___ 0.617 1_ 1__ 0.617 ___

34 Statistical Computations____ ____ ___ ____ ___

35 Nlckel-63 Uranlum-2331234 Uranium-238

Radionuclide data set Use Radionuclide data .set. Radionuclide data set Use
36 95% UCL based on noprmti zsaitc Use nonparametric z- nonparametric z-statistic.

statistic.

37 N 12 12 _ ____ 12 I_____
38 % < Detection limi 92% 0% 1 __ 0% _____

39 Mean 0.452 0.912 ______ 0.726 ______

40 Standard deviation 2.43 ___ 0. 395 ___ 0.291 ____

41 Z-statistic 1.64 ____ 1.64 1 ___ 1.64 _____

42 95% UCL on mean 1.61 ____ 1.10 Ii0.864j
43 Maximum value 7.74 ____ 1.60 ______ 1.28 _____

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,

French Drain, and Contaminated Storage UnitB-



Attachment to Waste Site Reclassification Form 2011-001 Rv

CALCULATION SHEET
Washinaton Closure Han o.

Originator T. E. Queen Date 01/12/11 Calc. No. OIOOH-CA-VO150 Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. . kogie. Date 01112/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 6 of 15

1 1 00-H-4 Statistical Calculations
2 Verification Data -Excavation__________
3 Sample Sample Sample Arsenic____ Barium____ Brvylum ___Boron Cadmium Chromium Cobalt____ Copper___
4 Area Number Date mg/kg 1Q0 PIQL mg/kg Q PQL mgk Q PQL mg/g Q IPQL mg/kg Q IPQL mg/kg 10 PQL mg/ikg Q PQL mgk Q PQL
5 SZ-8 J1C3BO 9/22/10 12.9 1J 0.700 83.5 J 0.350 0.323 __ 0.140 3.29 J 11.40 0.114 JB 0.175 13.3 J 0.700 6.23 J 2.10 16.6 J 1.40
6 Dulct fJ1C3B5 9/22/10 11.9 J 0.980 99.4 J 0.490 0.357 0.196 5.64 J 1.96 0.133 JB 0.245 14.6 J 0.980 6.67 J 2.94 19.2 J 1.96J1C3BO
7 SZ-1 JIC393 9/22/10 2.27 J 0.655 35.1 J 0.328 0.158 0.131 0.545 JB 1.31 0.127 JB 0.164 6.06 J 0.655 4.94 J 1.97 14.8 J 1.31
8 SZ-2 JIC394 9/22/10 2.77 J 0.763 30.3 J 0.381 .0.174 0.153 0.701 JB 1.53 0.0940 ,JB 0.191 8.88 J 0.763 5.49 J 2.29_ 12.1 J 1.53
9 SZ-3 JIC395 9/22/10 4.04 J 0.825 31.3 J 0.413 0.169 0.165 0.694 JB3 1.65 0.0959 JB 0.206 8.88 J 0.825 4.92 J 2.48 12.3 J 1.65

10 SZ-4 JIC396 9/22/10 3.13 J 0.775 41.7 J 0.388 0.177 0.155 0.789 JB 1.55 0.103 JB 0.194 9.37 J 0.775 5.18 J 2.33 15.4 J 1.55
11 SZ-5 J1C397 9/22/10 5.92 J 0.671 35.8 J 0.336 0.203 0.134 0.610 JB 1.34 0.110 JB 0.168 6.32 J 0.671 5.16 J 2.01 14.1 J 1.34
12 SZ-6 JIC398 9/22/10 4.23 J 0.821 42.6 J 0.410 0.210 0.164 1.02 JB 1.64 0.106 JB 0.205 11.0 J 0.821 4.71 J 2.46 12.6 J 1.64
13 SZ-7 J1C399 9/22/10 2.85 J 0.772 32.7 J 0.386 0.161 014 083 B 1.4 .85 JB .93 .7 J 072 476 J .2 1.0 J 1.54
1 4 SZ-9 J1C3B1 9/22/10 3.50 J 0.862 32.6 J 0.431 022 012 083 J 1.2 .92JB .16 13 J 082 508 J .9 1.6 J 1.72
15 SZ-10 J1C3B2 9/22/10 6.81 J 0.810 43.8 1 .0 .5 .6 .1 J .2 006 B 023 1. .1 .4 1 24 26 J 1.62
16 SZ-11 J1C383 9/22/10 9.02 J 0.6 60 1 041 030 012 11 B 17 .7 B 025 1. .6 .9 J 25 84 1 1.7217 SZ-12 JCB /21 .7 J 093 3. .7 .9 .8 .8 B 18 .1 B 026 98 .4 .9 J 28 45 1 18
19 Statistical Cor putation Input Data ____ ___ ___ ________________

20 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper
21 Area Number Date mg/k____ ____g/k m/kQ~ ____ gk9 mg/ka mj/ka mqg _ mgik

22 SZ-8 JCB/ 9/22/10 12.4 91.5 0.340 4.47 0.124 14.0 6.46 17.9J1C385III11
23 SZ-1 JIC393 9/22/10 2.27 ___ 35.1 0.158 0.545 _____ 0.127 1______ 6.06 14.94 ____ 14.8 _____
24 SZ-2 J1C394 9/22/10 2.77 ___ 30.3 ____ 0.174 0.701 _____ 0.0940 & 888 5.49 ____ 12.1
25 SZ-3 JIC395 9/22/10 4.04 31.3 0.169 0.694 _____ 0.0959 8.88 _____ 4.92 ____ 12.3 ___
26 SZ-4 J1C396 9/22/10 3.13 41.7 0.177 ___ 0.789 1______ 0.103 9.37 5.18 ___ 15.4
27 SZ-5 J1C397 9/22/10 5.92 135.8 0.203 0.610 __ __ 0.110 _ 6.32 5.16 ____ 14.1
28 SZ-6 J1C398 9/22/10 4.23 42.6 ____ 0.210 1.020 __ __ 0.106 _ 11.0 _____ 4.71 ____ 12.6
29 SZ-7 JIC399 9/22/10 2.85 32.7 ____ 0.161 0.813 ______ 0.0858 ____ 9.87 _____ 4.76 ____ 11.0 _ ___
30 SZ-9 J1C3BI 9/22/10 3.50 32.6 ____ 0.202 _____ 0.813 ______0.0902 ____ 11.3 5.08 ____ 11.6 _____
311 SZ-10 I JC3821 9/22/10 6.81 43.8 ____ 0.259 _____ 1.51 __ ___0.0962 __ ___ 10.8 4.94 ____ 12.6 ____
321 SZ-11 I 11C3B3j 9/22/10 9.02 7600.320 1.11 ______ 0.178 1_ ___ 11.4 6.49 ____ 18.4-_ ___
33 Z-2 JIC3B4j 9/22/10 4.67 ___ 36.4 ____ 0.198 _____ 0.887 __ ___ 0.119 1 1 -J 9.89 ___ _ 5.19 ___ 45 _____
34 Statistical Computations____ ________ ____ _____

35 Arsenic Barium Berylum Boron Cadmiumn Chromium Cobalt Copper___
Lare dtaset(n 0 ), seLarge data set (n 1l0), Large data set (n 1l0), Large data set (n Z-10), Large data set (n : 10). Large datast( - ) s Large data set (n 1l0), ag aase n )

36 95% UCL based on L Targdta t (onor10,aus lognormal and normal lognormal and normal lognormal and normal lognormnal and normal MrCA~tat lognormal dtltogn rejecedra use diCstbtilonra
M t ution.ra distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution. disribtirjcted use MTCstationradsrbto.z-statistic. z-statistic. Z-statistic. z-statistic. zsaitc

37 N 12 _ _ 12 12 __ _ 12 If12 If12 __ _ 12 If12
39 Mean 5.13 ___ 44.1 0.214 ______ 1.16 it0.111 __ t9.81 _____ 6.28 II ___ 13.9 ___40 Standard deviation 3.00 3 ___ 19.3 0.0608 ______ 1.07 10.0250 _j2.18 _____ 0.596 ____ 2.38 __ ___

41 95% UCL on mean 7.17 3 ___ 53.3 0.243 ____ 1.67 0.123 11.3 _ ___ 5.56 ____ 15.3 ___
42 Maximum value 12.9 99.4 -. 0.357 ______ 5.64 ____ 0.178 14.6 _____ 6.67 ____ 19.2 ___

Most Stringent Cleanup Limit for DE, GW & GW Prtcto 1.1 20 G Potcio 08 GW & River 15 GW & River 157iWver~in 243 nonradionuclide and RAG type 20 River 200 GWPoeto .1 Poton 320 GW Proeto .1 Protection 1. Prtin 15.7 GW Proeto 20 Protection
(mg/kg) Protection ____________________ _________ _________

44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit? NO NA NA NO NA NA NA NA
46 > 10% above Cleanup Limit. NO NA NA NO NA NA NA NA
47 Any sample > 2X Cleanup Limit. NO NA NA NO NA NA NA NA

The data set meets the 3- Because all values are Because all values are The data set meets the 3- Because all values are Because all values are Because all values are Because all values are
48 WC13U Cmlac? part test criteria when below background (132 below background (1.51 part test criteria when below background (0.81 below background (18.5 below background (15.7 below background (22.048 WA 1334 Cmlinc? compared to the most 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 3mg/kg) the WAC 173-340 3 mg/kg) the WAC 173-340

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

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drair, and Contaminated Storage UnitB-



Attachment to Waste Site Reclassification Form 2011-001 Rv

CALCULATION SHEET
Washington Closure Hanfr

Originator T. E_ Queen Date 01/12/11 Calc. No. OIOOH-CA-VOI50 Rev. No. 0
Project 100-H Field Remediation Job No. 14555 Checked J. . koglie 4 Date 01/12/11
Subject 100-H--4 Waste Site Cleanup Verification 95% UCL Calculations 06) Sheet No. 7 of 15

1 100-H-4 Statistical Calculations
2 Verification Data -Excavation

3 Sample Sample Sample Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil Benzo(a)anthracene
4 Area Number Date mg/kg 0 PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQIL mg/kg Q IPQIL ug/kg Q IPQL
5 SZ-8 J1C380 9/22/10 29.1 J 0.700 290 J 0.700 0.655 B 0.700 11.5 1.75 44.2 J 0.700 39.6 J 2.10 16.3 J 9.43 9.50 1_ 3.36
6 Duplicate of J1C3B5 9/22/10 26.3 J 0.980 308 J 0.980 0.709 B 0.980 12.4 2.45 48.3 J 0.980 41.1 J 2.94 16.2 J 10.2 5.02 3.47

J1C3BO
7 SZ-1 J1C393_ 9/22110 2.38 J 0.655 198 J 0.655 0.359 B 0.655 8.24 1.64 47.7 J 0.655 30.3 J 1.97 22.6 J 9.89 3.34 U 3.34
8 SZ-2 JIG394 9/22/10 2.42 J 0.763 227 J 0.763 0.381 B 0.763 8.73 1.91 51.0 J 0.763 30.8 J 2.29 18.9 J 12.3 3.40 U 3.40
9 SZ-3 JIC395 9/22/10 4.00 J .0.825 231 J 0.825 0.333 B 0.825 7.80 2.06 45.2 J 0.825 30.5 J 2.48 21.4 J 10.5 3.40 U 3.40

10 SZ-4 J1_C396 9/22/10 3.35 J 0.775 247 J 0.775 0.350 B 0.775 8.67 1.94 49.8 J 0.775 31.0 J 2.33 8.58 J 11.3 1.52 J 4.00
11 SZ-5 J1C397 9/22/10 4.37 J 0.671 239 J 0.671 0.423 B 0.671 7.17 1.68 54.4 J 0.671 35.0 J 2.01 6.64 J 10.5 - 3.20 J 3.48
12 SZ-6 J1C398 9/22/10 4.82 J 0.821 236 J 0.821 0.405 B 0.821 9.93 2.05 41.2 J 0.821 30.3 J 2.48 24.6 J 9.92 2.86 J 3.78
13 SZ-7 J1C399 9/22/10 2.35 J 0.772 227 J 0.772 0.322_ _B 0.772 9.77 1.93 50.8_ J 0.772 28.3 J 2.32 15.8 J 9.97 3.41 U 3.41
14 SZ.9 JIC3B31 9/22/10 3.00 J 0.862 245 J 0.862 0.329 B 0.862 10.2 2.16 51.6 J 0.862 30.4 J 2.59 16.0 J 9.94 3.37 U 3.37
15 SZ-10 J1C3B32 9/22/10 22.2 J 0.810 253 J 0.810 0.339 B 0.810 9.55 2.03 43.4j J 0.810 33.3 J 2.356. J 10.1 3.08 J 3.50
16 SZ-11I 11C3B3j 9/22/10 42.8 J 0.861 303 J 0.861 10.541 1B 0.861 11.0 2.5 50.7 J 0.861 46.0 J 2.58 2 4.3 J 10.3 1.25 J 3.38
17 SZ-12 jJIC3B4j 9/22/10 6.63 J 0943 253 1J 10.943 10.406 1B 10.943 9.63 2.36 148.4 1J 0.943 33.0 J 2.83 42.6 J 10.8 1.90 J 3.38
18
19 Statistical Con utatlon Input Data___________________

20 Sample Sample Sample Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil Benzo(a)anthracene
21 Area Number Date mg/kg mg/k __ _ mk q mg/lja ___ ___ ka___ mJ.kU m 1kg ____

22 SZ.8 J13W 9/22/10 27.7 299 0.682 12.0 40.3 40.4 16.3 7.26J1C3B51
23 SZ-1 J1C393 9/22/10 2.38 198 0.359 8.24 _____ 47.7 ___ 30.3 _______ 22.6 ___ 1.67
24 SZ-2 JIC394 9/22/10 2.42 227 0.381 8.73 51.0 _ ____ 30.8 _______ 18.9 ___ 1.70
25 SZ-3 JIC395 9/22/10 4.00 ______ 231 0.333 7.80 ______ 45.2 _ ____ 30.5 21.4 1.70
26 SZ-4 JIC396 9/22/10 3.35 247 0.350 8.67 49.8 ___ 31.0 8.58 ___ 1.52
27 SZ-5 JIC397 9/22/10 4.37 ______ 239 0.423 7.17 _ ___ 54.4 ___ 35.0 6.64 ___ 3.20 ___

28 SZ-6 J1C398 9/22/10 4.82 ______ 236 ___ 0.405 9.93 41.2 ___ 30.3 24.6 ___ 2.86 ___

29 SZ-7 J1C399 9/22/10 2.35 ______ 227 ___ 0.322 ___ 9.77 ____ 50.8 28.3 _____ 15.8 ___ 1.71 ___

30 SZ-9 J1C3B1 9/22/10 3.00 ______ 245 ____ 0.329 ___ 10.2 ____ 51.6 30.4 16.0 1.69 ___

31 SZ-10 J1C3B 9/22/10 22.2 ___ 253 ___ 0.339 ___ 9.55 ___ 43.4 33.3 56.7 -1-___ 3.08
32 SZ-1 1 JIC3B3l 9/22/10 42.8 ___ 303 ____ 0.541 ___ 11.0 ____ 50.7 ___ 46.0 _ ___ 24.3 1___ 1.25 ___

33 SZ-1 2 1JIC3B4j 9/22/10 1 6.63 ______ 253 ____ 0.406 ___ 9.6 An ___ 48.4 __ ____ 33.0 r_1_1 42.6 ____ 1.90
34 Statistical Computations_____ _______________________ _______ _____________

35 _____________ Lead Manganese Moly-bdenum -____Nickel Vanadium Zinc____ TPH - motor oil Benzo(a'anthracene
Large data set (n al10). Large daaset (n Large data set (n al10),LredtstIn0)ueLagdtaetna1, Large data set (n ; 10), Lredata set (n a10), use Lredt e na1)

lgnormal adnormal 2:10)'a lognormal and normal Lag aart( 1) s ag aast( 10. lognormal and normal MTAtt~oml lognormal and normal36 95% UCL based on ditiuinrjceue use WrAttlognormal distribution rejected, use MTCAStat lognormal use MTfCAStat lognormal distribution rejected, use MTAttlonra disribtio etedus
z-ttsi.distributioreetdus di~ on. z-ttitc distribution distribution distribu itrbuin.z-ttio rejced s

37 N 12 7 12 12 12 7)12 ____ 12 12 ____ 12 ___

38 % < Detection liit 0% 0% 0% __ _ 0% _ __ 0% 0% _ __ 0% __ _ 42% 1 _ _

39 Mean 10.5 247 0.406 _ __ 9.39 J____ 48.4 33.3 22.9 ___ 2.406 ___

40 Standard deviation 13.2 29.5 0.106 _ _ 1.35 J_ _ 3.79 5.09 14.0 _ _ 1.64_ _

41 95% UCL on mean 16.8 26 0.456 10.2 ____ 50.5 35.7 34.8 ____ 3.24
42 Maximum value 42.8 308 0.709 _ __ 12.4 j_ __ 54.4 40.0 _ ____ 56.7 ___ 9.50 ___

Most Stringent Cleanup Limit for GW & River GW & River 8.0 GW Prtcto 19. &WPoeto 51 G rtcin 6. River Poeto 0 ie 5u/g Poeto
433 onanonradion dRAGtyeu0.cPrteden 5andoeciRA8.GG Ptypein 9.10.2rteti512.1 GWProecioe6.8 ivr rotcton 20&P GW15&Rkg roecir

(mg/kg) unless noted otherwise __________ _____________________Protection

44 WAC 173-340 3-PART TEST
45 95% UCL >Cleanup Limit? YES NA NO NA NA NA NO NO
46 > 10% above Cleanup Limit? YES NA NO NA NA NA NO NO
47 Any sample > 2X Cleanup Limit? YES NA NO NA NA NA NO NO

A detailed assessment will Because all values are The data set meets the 3- Because all values are Because all values are Because all values are The data set meets the 3- The data set meets the 3-be performed. The data set below background (512 part test criteria when below background (19.1 below background (85.1 below background (67.8 part test criteria when part test criteria when
48 WA 13-40Cmpiace metwhe 3-mpar ts crteri mg/kg) the WAC 173-340 compared to the most mg/kg) the WAC 173-340 3- mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 3 compared to the most compared to the most

direct exposure RAG. 3-part test is not required. stringent RAG. part test is not required. 3-part test is not required. part test is not required. stringent RAG. stringent RAG.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B i



Attachment to Waste Site Reclassification Form 2011 -001 Rv

CALCULATION SHEET

Washington Closure Hanfor
Originator T. E. Queen \. 7Date 01112111 Calc. No. 010OH-CA-VO16Q Rev. No. 0

Project 100-H Field Remediation Job No. 14655 Checked JD.SoleDate 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 8 of 15

1 I100-H-4 Statistical Calculations
2 Verification Data -Excavation ____________________

3 Sample Sample Sample Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k fuoranthene Chrysene Fluoranthene Phenanthrene Pyrene
4 Area Number Date ug/kg Q PQL mg/kg Q PCI. mg/kg Q POL -mgljg Q PQL mg/kg Q PO1 mg/kg 0 PQL mak Q0 P01 Jmglk 0 PQL

5 SZ-8 J1C3BO 9/22110 8.86 3.36 10.1 3.38 6.41 3.36 4.73 -_ 3.36 8.26 3.36 22.0 3.36 2.69 J 13.36 3.36 UT 3.36
6 Dpiae JIC3B5 9/22110 6.71 3.47 3.03 J 3.47 5.'25 3.47 3.16 J 3.47 6.97 3.47 22.3 3.47 6.08 3.47 11.0 3.47

JIC3BO ____

7 SZ-1 J1 C393 9/2210 3.34 U 3.34 3.34 U 3.34 3.34 U 3.34 3.34 U 3.34 2.66 J 3.34 3.34 U 3.34 3.34 U 3.34 3.34 U 3.34
8 SZ-2 JIC394 9122/10 3.40 U 3.40 3.40 U 3.40 3.40 U 3.40 3.40 U 3.40 2.74 J 3.40 3.40 U 3.40 -3.40- U 3.40 1.02 J 3.40
9 SZ-3 J1C395 9/22/10 3.40 U 3.40 3.40 U 3.40 3.40 U 3.40 3.40 U 3.40 4.88 3.40 1.02 1J 3.40 3.40 U 3.40 3.40 U 3.40

10 SZ-4 JIC396 9/22/10 2.26 J 4.00 1.60 J 4.00 1.68 J 4.00 1.08 J 4.00 5.78 4.00 2.24 1J 4.00 1.38 J 4.00 2.78 J 4.00
11 SZ-5 J1C397 9/22/10 3.78 __ 3.46 3.64 3.46 2.82 J 3.46 1.82 J 3.40 1.21 J 3.40 10.0 3.48 4.38 3.40 8.75 _ 3.40
12 SZ-6 JIC398 9/22/10 3.82 __ 3.78 4.26 3.78 2.63 J 3.78 1.91 J 3.78 1.69 J 3.78 5.89 3.78 1.55 J 3.78 9.03 3.78
13 SZ-7 J1C399 9/22110 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41 3.41 U 3.41
14 SZ-9 J1C313I 9/22/10 3.37 U 3.37 3.37 U 3.37 3.37 U 3.37 3.37 U 3.37 3.07 J 3.37 3.37 U 3.37 3.37 U 3.37 3.37 U 3.37
15 SZ-10 J1C3B2 9/22/10 3.24 J 3.50 2.87 J 3.50 3.50 U 3.0 1.73 J 3.50 1.96 J 3.50 9.35 3.50 3.62 3.50 9.33 3.50
16 SZ-11I J1C3B3 9/2210 2.4 J 33 .8 Jr 3-.-38 3.46 3.3 1.0 J 3.38 2.44 J 3.38 3.18 J 3.38 2.57 J 3.38 4.39 1 3.3817 SZ-1 2 .11C3B4 9/22/10 2.7133 .8 U 33 1.47 J 3.38 1 1.07 1J 13.38 6.57 3.8 3.40 1 3.38 1 1.30_ J __3.38 2.2 J 38
18
19 Statistical Corrputation Input Data_____________________

20 Sample Sample Sample Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perytene Benzo(k)fluoranthene Chrysene Fluoranthene Phenanthrene Pyrene
21 Area Number Date uqik ____ kq___ mg/jc____ ____ g~kg ___ ___mjkg _ mg/k mqf~___ mg/k

22 SZ-8 J1C3B5 9/22/10 7.79 6.57 5.83 3.95 7-62 22.2 4.39 6.34

23 SZ.1 J1C393 9/22/10 1.67 ___ 1.67 1.67 ______ 1.67 2.66 1.67 1.67 ___ 1.67
24 SZ-2 J 1C394 9/22/10 1.70 ____ 1.70 1.70 ______ 1.70 2.74 1.70 _ __ 1.70 ____ 1.02
25 SZ-3 JIC395 9/22/10 1.70 ___ 1.70 1.70 ______ 1.70 4.88 1.02 1.70 ____ 1.70
26 SZ-4 JIC396 9/22110 2.26 1.60 1.68 _ ___ 1.08 5.78 2.24 1.38 ___ 2.78
27 SZ-5 J1C397 9/22/10 3.78 ___ 3.64 2.82 ______ 1.82 1.21 1 ___ 10.0 14.38 f___ 8.75 1 1____
28 SZ-6 J1C398 9/22/10 3.82 ___ 4.26 2.63 _ ___ 1.91 1.69 5.89 1.55 ___ 9.03 1_____
29 SZ-7 J1 C399 9/22/10 1.71 1.71 1.71 ______ 1.71 1.71 1.71 1.71 ____ 1.71 _____

30 SZ.9 JIC381 9/22/10 1.69 1.69 1.69 ______ 1.69 3.07 ___ 1.69 _____ 1.69 ___ 1.69 _____

31 SZ-10 JIC3B21 9/22/10 3.24 2.87 ____ 1.75 ______ 1.73 _ 1.96 9.35 _____ 3.62 ____ 9.33 _____

32 SZ-11I J1C3B31 9/22/10 2.44 1.98 3.46 _____ 1.08 __2.44 3.18 2.57 ____ 4.39 _____

33 SZ-12 IJ1C3B41 9/22/10 1 2.37 -1.69 _ ___ 1.47 ______ 1.07 6.57 _____ 3.4 TO___ 1.30 ____ 2.52 _

341 Statistical Computations ____ ___ ________ __________________

35Benzolapyrene Benzo(bflucoranthene Benzofghi)perylene Benzo(k~fluoranthene Chrysene Fluorarthene Phenanthrene ____Pyrene____
Large data set (n 1:l0), Large data set (n 210), Large data set (n al10). Large data set (n 2-10), Large aast( ?l0,Lredt e nal) s Large data set (n 2t10)' ag aase n, )

36 95% UCL based on lognormal and normal lognormal and normal lognormnal and normal lognormal and normal ue drata t lonor1),mal g data t lonor10maus lognormal and normal use MTvCAStat lognormaldistribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use u diMCstbtilonra diCstaibtion.a distribution rejected, useditbuon
___________________ Z-statistic. z-statistic. Z.-statisic. z-statistic. dtrbioisiuin.z-statitc.ditbuon

37 N 12 ____ 12 1 12 12 __ ___ 12 j __ 12 _ __ 12 ____ 12 ___

38. % <Detection limit 42% J _ 50% 1_ 50% 42% 1 8% J _ _ 33%_ _ 42% 33
39 Mean 2.85 J___ 2.59 2.34 1.76 _ ___ 3.53 j _ __ 5.33 ____ 2.30 1_ _ 4.24
40 Standard deviation 1.75 J_ __ 1.54 1.26 0.752 __1___ 2.14 J ___ 6.11 _ ___ 1.16 13.23
41 95% UCL on mean 3.68 J3.32 2.94 2.12 __ ___ 5.36 411.6 _ ___ 2.85 j8.01 {
42 Maximum value 8.86 - 10.1 ____ 6.41 4.73 8.26 ____ 22.3 _ __ 6.08 _ __ 11.0

43 s nSnrngn CleasnduAp 15mi for GW & River GW & River 40.000 G rtcn 1 gk GW & River 100 RiPrt 18,000 RvrPoeto 240,000 GW 48,000 GW43 nnalncieadRGtp 5u/g Protection 15 uglkg Protection ug/kg GWP oin1 gk Protection ug/kg Rie rtcin ug/kg Rie rtcin ug/kg Protection ug/kg Protection(mg/kg) unless noted otherwise_________ _________

44 WAC 173-340 3-PART TEST
45 95% UCL >Cleanup Umit? NO NO NO NO NO NO NO NO
46 > 10% above Cleanup Umit NO NO NO NO NO NO NO NO
47 Any sample > 2X Cleanup Limit? NO NO NO NO NO NO NO NO

The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3-
48 WAC 173-340 Compliance? part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria whencompared to the most compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most

stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B1



Attachment to Waste Site Reclassification Form 2011-001 Rv

W a s h i n ot o n l o s u r e H a nM A X IM U M V A L U E 3 -P A R T T E S T C A L C U L A T IO N S H E E T R v o
Originator T. E. Queen Date 01/1211 Calc. No. OIOOH-CA-VOI Rv.No

Subject 1 00-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 9 of 15

1 1 00-H-4 Maximum Calculations J
2 Verification Data -Excavation ____________________

3 Sample Sample Sample Mercury Selenium Acenaphtliene alpha-Chlordane Aroclor-1254 Aroclor-1260 4,4'-DDE 4,4-DDT Florn
4 Area Number Date mg/kg Q PQL mgikg Q PQL mglg Q PQL mg/kg; Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mglg Q IPQL mj i PQ
5 SZ-8 J1C3BO 9/22110 0.0266 U 0.0266 0.287 J 0.210 3.36 U 3.36 1.30 UID 1.30 66.1 J 12.9 35.2 12.9 2.95 JD 1.30 1.30 UDI 1.30 3.386 33
6 Duplicate of JIC3B5 9/22/10 0.0258 U 0.0258 0.319 J 0.294 3.47 U 3.47 1.42 UD 1.42 66.5 J 14.2 33.4 14.2 2.91 JD 1.42 1.42 UD 1.42 2.99 J 34

J1C3BO0
7 SZ-1 JIC393 9/22/10 0.0236 U 0.0236 0.197 UJ 0.197 3.34 U 3.34 1.32 UD 1.32 13.2 UJ 13.2 13.2 U 13.2 1.32 UID 1.32 1.32 LID 1.32 3.34 U 33
8 SZ-2 J1C394 9/22/10 0.0242 U 0.0242 0.273 J 0.229 3.40 U 3.40 1.34.-_ UD 1.34 13.4 UJ 13.4 13.4 U 13.4 1.34 UD 1.34 1.34 UD 1.34 3.40 U 34
9 SZ-3 J1C395 9/22/10 0.0242 U 0.0242 0.248 UJ 0.248 3.40 U 3.40 1.34 LID 1.34 13.5 UJ 13.5 13.5 UJ1 13.5 1.34 UD 1.34 1.34 UD 1.34 3.40 U 34

10 SZ-4 J 1C396 9/22/10 0.0302 U 0.0302 0.233 UJ 0.233 4.00 U 4.00 1.61 UD 1.61 16.1 UJI 16.1 16.1 U 16.1 1.61 UD 1.61 1.61 UD, 1.61 4.00 U 40
11 SZ-5 J1C397 9/22/10 0.0236 U 0.0236 0.201 UJ 0.201 3.46 U 3.46 1.39 UID 1.39 13.9 UJ 13.9 13.9 U 13.9 1.39 LID 1.39 1.39 LID 1.39 3.486 34
12 SZ-6 J1C398 9/22/10 0.408 _ 0.0272 0.246 UJ 0.246 3.78 U 3.78 1.49 UID 1.49 14.9 UJ 14.9 5.38 J 14.9 1.49 UD 1.49 1.49 UD 1.49 3.78 U 37
13 SZ-7 11C399 9/22/10 0.0274 U 0.0274 0.232 UJ 0.232 3.41 U 3.41 1.38 UD 1.38 13.8 UJ 13.8 13.8 U 13.8 1.38 UD 1.38 1.38 UD 1.38 3.41 U 34
14 SZ-9 JIC3B31 9/22/10 0.0248 U 0.0248 0.259 UJ 0.259 3.37 U 3.37 1.34 UD 1.34 13.4 UJ 13.4 13.4 U 13.4 1.34 UD 1.34 1.34 UD 1.34 3.37 U 33
15 SZ-10 J1C3B2 9/22110 0.0249 U 0.0249 0.243 UJ 0.243 3.50 U 3.50 1.36 UID 1 .3 6.85 J 13.5 4.21 J 13.5 1.38 UD, 1.38 1.36 UD 1.36 3.50 U 35
16 SZ-11I JIC3B3 9/22110 0.0251 U 0.0251 0.258 UJ 0.258 10.9 " 3.38 3.02 _JD 1.30 6.95 J 13.0 -- 3.57 J 13.0 1.30 UD 1.30 1.56 JD t 1.30 3.38 U 33
17, SZ-12 J1C3B4, 9/22/10 0.0272 U 0.0272 0.391 J 0.283 3.38 U 3.38 1.38 _UD 1.38 19.3 J 388.09 J 13.8 1.38 UD 1.38 1.38 TUD 1.38 3.38 U 33
18
19 Statistical Computations________________________________ __________________ ___ __________

20 MruxSelenium Acenaphthene alha-Chlordane Aroclor-1 254 Aroclor-1 260 4,4-DDE 4.4-DDT Furn
21 % < Detection limit 92 j j5/69%9% 1 7 8/ 920/2/1 7 23
22 Maximum value 0.0 .9J1.l.26653. .9 .629

Most Stringent Cleanup Limit for 6006,0
23 nonradionuclide and RAG type 0.33 GW & River 1 96,000 16.5 ug/kg 17 ug/kg GW & River 17 ug/kg GW & River 3.3 ug/kg 3.3 ug/kg 64,000

(mg/kg) unless otherwise noted' Protection River Protection g/g GW Protection Rie rtcin*rtcinPoeto ie Protection River PrGWtPrttitio
24 3-PART TEST
25 Maximum > Cleanup Limit? YES NA NO NO YES YES NO NO N
26 > 100/6 above Cleanup Limit? NO NA NO NO YES NO NO NO N
27 Any sample > 2X Cleanup Limit. NO NA NO NO YES YES NO NO N

A detailed assessment will be The data set meets th 3 A detailed assessment will be A detailed assessment will be The data set meets the 3- The data set meets the 3- The datastmeshe3
performed. The data set Because all values are below pattest criteria when The data set meets the 3-part performed. The data set performed. The data set part test criteria when part test criteria when part tescrtiawe

28 3-Part Test Compliance? meets the 3-part test criteria background (0.78 mg/kg) the cmae otems test criteria when compared to meets the 3-part test criteria meets the 3-part test criteriatohms compared to the most compared to the most ewhen compared to the direct 3-part test is not required. stringent RAG. tems tign A. we comparedtohedrcwenomadtoheiet stringent RAG. stringent RAG.stlexposure RAG. exposure RAG. exposure RAG.stnetRG

a RAG Is applicable to the summation of alpha- and gamma-Chlordane.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B1



Attachment to Waste Site Reclassification Form 2011-001 Rv

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET
WahntnCoueHnod Originator T. E. Queen 3w) Date 01/12/11 Caic. No. 010OH-CA-V0l150 Rev. No. 0

Project 100-H Field Remediation Job No. 14655 Checked J. D. Sko lie YNDate 01/12111

1 0--4MaiumCaclaios Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 10 of 15

2 Verification Data -Excavation ______________________

3 Sample Sample Sample gamma-Chiordane lndeno{1,2,3-cd)pyrene
4 Area Number Date ugk Q PQL ugk Q PQL-
5 SZ-8 J1C3BO0 9/22110 1.30 UD 1.30 4.17 3.36
6 Duplicate of J1C3B35 9/22110 1.42 UD 1.42 3.42 J 3.47

J1C3BO
7 SZ-1 J1C393 9/22/10 1.32 UD 1.32 3.34 U 3.34
8 SZ-2 J1C394 9/22/10 1.34 UD 1.34 3.40 U 3.40
9 SZ-3 JIC395 9/22/10 1.34 UD 1.34 3.40 U 3.40

10 SZ-4 JIC396 9/22/10 1.61 UD 1.61 4.00 U 4.00
11 SZ-5 JIC397 9/22/10 1.39 UD 1.39 3.46 U 3.46
12 SZ-6 JIC398 9/22/10 1.49 UD 1.49 2.25 J 3.78
13 SZ-7 JIC399 9/22/10 1.38 UD 1.38 3.41 U 3.41
14 SZ-9 JIC3BI1 9/22/10 1.34 UD 1.34 3.37 U 3.37
15 SZ-10 JIC3B2 9/22/10 1.36 UD 1.36 3.50 U 35
16 SZ-1 1 J1C3B3 9/22/10 1.43 JD 1.30 T 31.1 3.3
17 SZ-12 JIC3B34 9/22/10 1.38 UD 1.38 3.38 U 33
18
19 Statistical Computations_______ _____________

20 g______________ amma-Chlordane Ine~1,2,3-d1p !n!
21 % < Detection limit 92% 75%
22 Maximum value 1.431.

Most Stringent Cieanup Limit for
23 nonradlonuclide and RAG tye16.5 ug/kg 330 ug/kg GW & River

(mg/kg) unless otherwise noted River Protection Protection
24 3-PART TEST
25 Maximum > Cleanup Limit? NO NO
26 > 10% above Cleanup Limit? NO NO
27 Any sample > 2X Cleanup Limit. NO NO

The data set meets the 3-part The data set meets the 3-part
281 3-Part Test Compliance? test criteria when compared to test criteria when compared to

the most stringent RAG. the most stringent RAG.

Remaining Sites Verification Package for the 100-11-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B1



Attachment to Waste Site Reclassification Form 2011-001 Rv

CALCULATION SHEET
Washinaton Closure Hanfod ACt
Originator T. E. Queen -.. ~Date 01/12111 Cato. No. O100H-CA-V0150- Rev. No. 0

Project 100-H Field Remediation Job No. 14655 Checked J.D kgi Date 01/12/11
Subject 1 00-H.-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 11of 15

_________________________________________________________Ecology Software (MTCAStat) Results, 100-H-4 Excavation___________________________________

1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation
J1C3BO/ J1C3BO/ J1C3BO/

2 12.4 J1C3B5 91.5 J1C3B5 0.340 J1C3B35
3 2.27 J 1C393 35.1 JIC393 0.158 JIC393
4 2.77 J 1C394 Number of samples Uncensored values 30.3 JIC394 Number of samples Uncensored values 0-174 JIC394 Number of samples Uncensored values
5 4.04 J1C395 Uncensored 12 Mean 5.13 31.3 JIC395 Uncensored 12 Mean 44.1 0.169 JIC395 Uncensored 12 Mean 0.214
6 3.13 J1C396 Censored Lognormnal mean 5.14 41.7 JIC396 Censored Lognormal mean 44.0 0.177 JIC396 Censored Lognormal mean 0.214
7 5.92 J1C397 Detection limit or PQL Std. devn. 3.00 35.8 J1C397 Detection limit or POL Std. devn. 19.3 0.203 J1C397 Detection limit or PQL Std. devn. 0.0608
8 4.23 J 1C398 Method detection limit Median 4.14 42.6 J1C398 Method detection limit Median 36.1 0.210 JIC398 Method detection limit Median 0.200
9 2.85 J1C399 TOTAL 12 Min. 2.27 32.7 J1 C399 TOTAL 12 Min- 30.3 0.161 J1C399 TOTAL 12 Min. 0.158

10 3.50 J1C3BI Max 12.4 32.6 J1C3B1 Max 91.5 0.202 J1C3B31 Max 0.340
11 6.81 J1C3B2 43.8 J1C3B2 0.259 J1C3B32
12 9.02 J1C3B33 76.0 JIC3133 0.320 J1C3133
13 4.67 J1C3B4 36.4 J1C3134 0.198 JIC3B4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.957 r-squared is: 0.831 r-squared is: 0.778 r-squared is: 0.682 r-squared is: 0.879 r-squared is: 0.821
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions
18
19 UCL (Land's method) is 7.17 UCL (based on Z-stalistic) is 53.3 UCL (based on Z-statiatic) is 0.243
20 ______________________________________
21 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95%. UCL Calculation DATA ID Chromium 95% UCL Calculation

J1C3BO/ J1C3BO/ J1C3BO/
22 4.47 J1C3B5 0.124 J1C3B35 14.0 J1C3BS
23 0.545 J1C393 0.127 J1C393 6.06 J1C393
24 0.701 J 1C394 Number of samples Uncensored values 0.094 J1C394 Number of samples Uncensored values 8.88 J1C394 Number of samples Uncensored values
25 0.694 J 1C395 Uncensored 12 Mean 1.16 0.096 J1C395 Uncensored 12 Mean 0.111 8.88 J1C395 Uncensored 12 Mean 9.81
26 0.789 J1C396 Censored Lognormal mean 1.12 0.103 JIC396 Censored Lognormal mean 0.111 9.37 J1C396 Censored Lognormal mean 9.85
27 0.610 JIC397 Detection limit or POL Std. devn. 1.07 0.110 J1C397 Detection limit or POL Std. devn. 0.0250 6.32 J1C397 Detection limit or POL Std. devn. 2.18
28 1.02 JIC398 Method detection limit Median 0.813 0.106 JIC398 Method detection limit Median 0.105 11.0 J1IC398 Method detection limit Median 9.88
29 0.813 J1C399 TOTAL 12 Min. 0.545 0.0858 JIC399 TOTAL 12 Min. 0.0858 9.87 JIC399 TOTAL 12 Min. 6.08
30 0.813 J1C3BI Max 4.47 0.0902 J1C3B31 Max 0.178 11.3 J1C3BI Max 14.0
31 1.51 J1C3B32 0.0962 J1C3B32 10.8 J1C3B32
32 1.11 J1C3B3 0.178 J1C3B3 11.4 J1C3B33
33 0.887 J1C3B4 0.119 J1C3B4 9.89 J1C3B34
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.757 r-squared is: 0.506 r-squared is: 0.880 r-squared is: 0.796 r-squared is: 0.905 r-squared is: 0.940
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions Use lognormal distribution.
38
39 UCL (based on Z-statistic) is 1.67 UCL (based on Z-statistic) is 0.123 UCL (Land's method) is 11.3
4040 _____________________________________ ______________________________________

41 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA 10 Lead 95% UCL Calculation
J1C3BOI JIC3BOI J1C3BOI

42 6.45 J1C3B5 17.9 JIC3B35 27.7 JIC3135
43 4.94 J1C393 14.8 J1C393 2.38 JIC393
44 5.49 JIC394 Number of samples Uncensored values 12.1 JIC394 Number of samples Uncensored values 2.42 JIC394 Number of samples Uncensored values
45 4.92 JIC395 Uncensored 12 Mean 5.28 12.3 JIC395 Uncensored 12 Mean 13.9 4.00 J 1C395 Uncensored 12 Mean 10.5
46 5.18 J1C396 Censored Lognormal mean 5.28 15.4 JIC396 Censored Lognormal mean 14.0 3.35 J1C396 Censored Lognormal mean 10.1
47 5.16 J 1C397 Detection limit or POL Std. devn. 0.596 14.1 JIC397 Detection limit or POL Std. devn. 2.38 4.37 J1C397 Detection limit or PQL Std. devn. 13.2
48 4.71 J1C398 Method detection limit Median 5.12 12.6 J1C398 Method detection limit Median 13.4 4.82 J10398 Method detection limit Median 4.19
49 4.76 J1C399 TOTAL 12 Min. 4.71 11.0 J1C399 TOTAL 12 Min. 11.0 2.35 JIC399 TOTAL 12 Min. 2.35
50 5.08 J1C3B1 Max 6.49 11.6 J1C3B1 Max 18.4 3.00 J1C3B1 Max 42.8
51 4.94 J1C3832 12.6 JIC3B32 22.2 J1C3B2
52 6.49 J1C3B3 18.4 J1C3B3 42.8 J1C3B33
53 5.19 J1C3B4 14.5 J1C384 6.63 J1C3B4
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.804 r-squared is: 0.774 r-squared is: 0.945 r-squared is: 0.918 r-squared is: 0.835 r-squared is: 0.671
56 Recommendations: Recommendations: Recommendations:
57 Reject B0TH lognormal and normal distributions Use lognormal distribution. Reject BOTH lognormal and normal distributions
58
59 UCL (based on Z-statistic) is 5.56 UCL (Land's method) is 15.3 UCL (based on Z-statistic) is 16.8
60601 ____________________________________ ______________________________________

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B1



Attachment to Waste Site Reclassification Form 2011-001 Rv

CALCULATION SHEET
Washinaton Closure Hanford
Originator T. E. Queen Date 01112/11 Calc. No. 0100H 1CAVO15On Rev. No. 0

Project 1 00-H Field Remediation Job No. 14655 Checked J. . Sogte Date 01/1211
Subject 100-H--4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 12 of 15

Ecology Software (MTCAStat) Results, 100-H-4 Excavation______ ___________________________

1 DATA tD Manganese 95% UCL Calculation DATA tD Molybdenum 95% UCL Calculation DATA tD Nickel 95% UCL Calculation
J1C3BOI Ji C3BO/ J1C3BO/

2 299 J1C3B5 0.682 J1C3B5 12.0 J1C3B5
3 198 J1C393 0.359 11C393 8.24 11C393
4 227 J1C394 Number of samples Uncensored values 0.381 J1C394 Number of samples Uncensored values 8.73 J 1C394 Number of samples Uncensored values
5 231 JIC395 Uncensored 12 Mean 247 0.333 J1C395 Uncensored 12 Mean 0.406 7.80 JIC395 Uncensored 12 Mean 9.39
6 247 JIC396 Censored Lognormal mean 247 0.350 J1C396 Censored Lognormal mean 0.406 8.67 J I C396 Censored Lognormal mean 9.40
7 239 JIC397 Detection limit or PQL Std. devn. 29.5 0.423 JIC397 Detection limit or PQL Std. devn. 0.106 7.17 JIC397 Detection limit or POL Std. devn. 1.35
8 236 JIG398 Method detection limit Median 242 0.405 J1C398 Method detection limit Median 0.370 9.93 11C398 Method detection limit Median 9.59
9 227 J1C399 TOTAL 12 Min. 198 0.322 J1IC399 TOTAL 12 Min. 0.322 9.77 J1C399 TOTAL 12 Min. 7.17

10 245 J1C3BI Max. 303 0.329 J1C3B1 Max 0.682 10.2 J1C3B1 Max. 12.0
11 253 J1C3B2 0.339 J1C3B2 9.55 J1C3B2
12 303 JIC3B33 0.541 JIC3B3 11.0 J1C3B3
13 253 J1C3B4 0.406 Ji C3B4 9.63 J1C3B4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.903 r-squared is: 0.881 r-squared is: 0.818 r-squared is: 0.743 r-squared is: 0.984 r-squared Is: 0.982
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Reject BOTH lognormal and normal distributions Use lognormal distribution.
18
19 -UCL (Land's method) is 263 UCL (based on Z-statistic) is 0.456 UCI (Lands method) is 10.2
20 ___________________________________

21 DATA tD Vanadium 95% UCI Calculation DATA to Zinc 95% UCL Calculation DATA tD TPH - motor oil 95% UCL Calculation
J1C3BOI JIC3BO/ J1C3BO/

22 46.3 JIC385 40.4 J1C3B5 16.3 J1C3135
23 47.7 11C393 30.3 J 1C393 22.6 JIC393
24 51.0 J11C394 Number of samples Uncensored values 30.8 JI C394 Number of samples Uncensored values 18.9 JI C394 Number of samples Uncensored values
25 45.2 J1C395 Uncensored 12 Mean 48.4 30.5 JIC395 Uncensored 12 Mean 33.3 21.4 11C395 Uncensored 12 Mean 22.9
26 49.8 JIC396 Censored Lognormal mean 48.4 31.0 11C396 Censored Lognormal mean 33.3 8.58 J1C396 Censored Lognormal mean 23.3
27 54.4 JIC397 Detection limit or PQL Std. devn. 3.79 35.0 .11C397 Detection limit or POL Std. devn. 5.09 6.64 11C397 Detection limit or POL Std. devn. 14.0
28 41.2 .11C398 Method detection limit Median 49.1 30.3 JIC398 Method detection limit Median 30.9 24.6 J 1C398 Method detection limit Median 20.2
29 50.8 11C399 TOTAL 12 Min. 41.2 28.3 JIC399 TOTAL 12 Min. 28.3 15.8 JIC399 TOTAL 12 Min. 6.64
30 51.6 J1C3BI Max 54.4 30.4 J1C3B1 Max 46.0 16.0 J1C3BI Max 56.7
31 43.4 JIC3B2 33.3 JIC382 56.7 JIC3B2
32 50.7 J1C3B33 46.0 JIC3B3 24.3 J1C3B3
33 48.4 J1C3B4 33.0 J1C3B4 42.6 J1C3B4
34 Lognormal distribution? Normal distributioin? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.955 r-squared is: 0.965 r-squared is: 0.802 r-squared is: 0.760 r-squared is: 0.945 r-squared is: 0.832
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions Use lognormal distribution.
38
39 UCL (Land's method) is 50.5 UCL (based on Z-statistic) is 35.7 UCL (Land's method) is 34.8
4040 __________________________________ ____________________________________

41 DATA ID Benzo(a)anthracene 95% UCL Calculation DATA 1D Benzo(a)pyrene 95% UCL Calculation DATA tD Benzo(b)fluoranthene 95% UCL Calculation
J1C3BW/ J1C3BOI J1C3BO/

42 7.26 J1C3B5 7.79 J1C3B5 6.57 JIC3BS
43 1.67 J1C393 1.67 JIC393 1.67 J1C393
44 1.70 JIC394 Number of samples Uncensored values 1.70 J1C394 Number of samples Uncensored values 1.70 11C394 Number of samples Uncensored values
45 1.70 JIG395 Uncensored 12 Mean 2.46 1.70 JIC395 Uncensored 12 Mean 2.85 1.70 JIC395 Uncensored 12 Mean 2.59
46 1.52 J1 C396 Censored Lognormal mean 2.43 2.26 JIC396 Censored Lognormal mean 2.82 1.60 JIC396 Censored Lognormal mean 2.57
47 3.20 11C397 Detection limit or POL Std. devn. 1.64 3.78 JIC397 Detection limit or POL Std. devn. 1.75 3.64 JIC397 Detection limit or PQL Std. devn 1.54
48 2.86 JIC398 Method detection limit Median 1.70 3.82 J1C398 Method detection limit Median 2.32 4.26 J1C398 Method detection limit Median 1.70
49 1.71 J1C399 TOTAL 12 Min. 1.25 1.71 JIC399 TOTAL 12 Min. 1.67 1.71 JIC399 TOTAL 12 Min. 1.60
50 1.69 J1C3B1 Max. 7.26 1.69 JIC3BI max. 7.79 1.69 J1C3B1 max. 6.57
51 3.08 J1C3B2 3.24 J1C3B2 2.87 J1C3B32
52 1.25 J1C3B3 2.44 JIC3B3 1.98 JIC3B3
53 1.90 J1C3B4 2.37 JIC3B4 1.69 J1C3B4
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.802 r-squared is: 0.621 r-squared is: 0.835 r-quared is: 0.683 r-squared is: 0.759 r-squared is 0.687
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions
58
59 UCL (based on Z-statistic) is 3.24 UCL (based on Z-statstc is 3.68 UCL (based on Z-statstic) is 3.32
60601 ___________________________________ _____________________________________ _______________________________________
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CALCULATION SHEET
Washington Closure Hanod
Originator T. E. Queen r j~Date 01/12/11 Cabc. No. 01 00H-CA-V015Q Rev. No. 0

Project 100-H Field Remedlation Job No. 14655 Checked JD.Solie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations # -Sheet No. 13 of 15

Ecology Software (MTCAStat) Results,_100-H-4 Excavation ________________________________

1 DATA ID Benzo(ghi)perylene 95% UCL Calculation DATA ID Benzo(k)fluoranthene 95% UCL Calculation DATA ID Chrysene 95% UCL Calculation
J1C3BO/ J1C3BOI J1C3BO/

2 5.83 J1C3B5 3.95 J1C3B5 7.62 J1C3B5
3 1.67 J1C393 1.67 JIC393 2.66 JIC393
4 1.70 J 1C394 Number of samples Uncensored values 1.70 JIC394 Number of samples Uncensored values 2.74 JIC394 Number of samples Uncensored values
5 1.70 JIC395 Uncensored 12 Mean 2.34 1.70 J1C395 Uncensored 12 Mean 1.76 4.88 JIC395 Uncensored 12 Mean 3.53
6 1.68 J1IC396 Censored Lognormal mean 2.32 1.08 J1C396 Censored Lognormal mean 1.76 5.78 JIC396 Censored Lognormal mean 3.57
7 2.82 J1C397 Detection limit or POL Std. devn. 1.26 1.82 J1C397 Detection limit or PQL Std. devn. 0.752 1.21 JIC397 Detection limit or PQL Std. devn. 2.14
8 2.63 JIC398 Method detection limit Median 1.70 1.91 J1C398 Method detection limit Median 1.70 1.69 J1C398 Method detection limit Median 2.70
9 1.71 JIC399 TOTAL 12 Min. 1.47 1.71 J1C399 TOTAL 12 Min. 1.07 1.71 J1C399 TOTAL 12 Min. 1.21

10 1.69 JIC3B1 Max. 5.83 1.69 J1C3B1 Max 3.95 3.07 J1C3B1 Max 7.62
11 1.75 J1C3B2 1.73 J1C3B2 1.96 J1C3B32
12 3.46 J1C3B3 1.08 JIC3B3 2.44 JIC3B3
13 1.47 JIC3B4 1.07 JIC3134 6.57 J1C3B34
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.750 r-squared is: 0.648 r-squared is: 0.774 r-squared is: 0.635 r-squared is: 0.958 r-squared is: 0.883
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions Use lognormal distribution.
18
19 UCL (based on Z-statistic) is 2.94 UCL (based on Z-statistic) is 2.12 UCL (Land's method) is 5.36
2020 ______________________________________ _________________________________________
21 DATA ID Fluoranthene 95% UCL Calculation DATA ID Phenanthrene 95% UCL Calculation DATA ID Pyrene 95% UCL Calculation

JIC3BOI Ji C3BO/ J1C3BO/
22 22.2 J1C3B5 4.39 J1C3BS5 6.34 J1C3B5
23 1.67 J1C393 1.67 JIC393 1.67 J1C393
24 1.70 JIC394 Number of samples Uncensored values 1.70 J1 C394 Number of samples Uncensored values 1.02 J1C394 Number of samples Uncensored values
25 1.02 J1C395 Uncensored 12 Mean 5.33 1.70 J1C395 Uncensored 12 Mean 2.30 1.70 J1C395 Uncensored 12 Mean 4.24
26 2.24 J1C396 Censored Lognormal mean 5.27 1.38 JIC396 Censored Lognormal mean 2.30 2.78 J1C396 Censored Lognormal mean 4.38
27 10.0 JIC397 Detection limit or POL Std. devn. 6.11 4.38 JIC397 Detection limit or POL Std. devn. 1.16 8.75 JIC397 Detection limit or POL Std. devn. 3.23
28 5.89 JIC398 Method detection limit Median 2.71 1.55 J1C398 Method detection limit Median 1.70 9.03 J1C398 Method detection limit Median 2.65
29 1.71 J1C399 TOTAL 12 Min. 1.02 1.71 J1IC399 TOTAL 12 Min. 1.30 1.705 JIC399 TOTAL 12 Min. 1.02
30 1.69 JIC3BI Max 22.2 1.69 JIC3BI Max 4.39 1.685 J1C3B1 Max 9.33
31 9.35 J1C3B2 3.62 JIC3B32 9.33 JIC3B32
32 3.18 J1C3B3 2.57 J1C3B3 4.39 J1C3B33
33 3.40 J1C3B4 1.30 J1C3B4 2.52 J1C3B4
34 Lognormal distribution? Normal distribution? Lognormal distibution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.914 r-squared is: 0.687 r-squared is: 0.823 r-squared is: 0.759 r-squared is: 0.907 r-squared is: 0.831
36 Recommendations: Recommendations: Recommendations:
37 Use iognormal distribution. Reject BOTH iognormal and normal distributions Use lognormal distribution.
38
39 UCL (Land's method) is 11.6 UCI (based on Z-statistic) is 2.85 UCL (Land's method) Is 8.01
4040 ______________________________________ _______________________________________
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Washington Closure HanfordCAULTOSHE
Originator T. E. Queen Date 01/12/11 CaIc. No. 01O-C-~ Rev. No. 0

Project 100-H Field Remediation Job No. 14655 Checked JD.Solie NDate 01/12/11
Subject 1 00-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 14 of 15

1 Duplicate Analysis - 100-H-4 Waste Site Excavation __________ __________ _____ ______ __________ __________

2Sampling Sample Sample PotassiumA40 Radium-226 Radium-228 Thorium-228 GEA Thorium-232 GEA Uranium-233/234 Uranium-238 Aluminum Arsenic
Dupliat _be _at pIg _ _ _ _ _ _ _ CU, _ _ _ _ _ _ _ Q1 196 119i Q 0.980/9Q PCL Q4 SZ-8 J1C3BO 9/22/10 12.0 10.458 0.652 0.125 10.739 1 0.280 0.896 08 079 J .20 .56.27 .47327 8880 14.0 12.9 tJ 0.700

of1CB I JIC385 9/22/10 13.0 10785 0.690110.136 0.868110.284 0.07408 0868 19. 0.284 0.2J1 3 0.5.900809

6Analysis: ____ ____ __________ __________ __________ ___________ __________ ______ ____

8Both > PQL? Yes (continue) ]. Yes (continue) Yes (continue) Yes (continue) Yes (continue)EIe Yes (continue) Yes (continue) Yes (continue)
9Duplicate Both _______ Ye (caic RPD) Yes (caic RPD) No-Stop______ (acceptable)____ No-Stop_______ (acepabl)_o-Sop(acepabe)_o-top___ No-Stop (cetbe e (calc RPD) No-Stop_(acceptable)

10 IAnalysis RPDLYe 8.0% 5.7% 4.a5pa%)N-tp acpal) N-tp apal) N-tp ~ f(cetbe e __________

11 ____ Difference > 2 TDL? No applicable Not applicableii No acetal i -ccptable No - aceptable No - acceptbe o-table abe o plicable NSop -acetb)
12
13 Duplicate Analysis - 100-H-4 Waste Site Excavation ___________________________________________________

14 fSampling HEIS Sample Barium Beryllium Boron J Cadmium Calcium Chromium j Cobalt Coppr Iron
151 Area INumber Date Q in I Q CL mk PQL mqk 10J gk PQIL maka Q I CL g01POL Iin/kgT- I PQLL I malka Trn QTPQL gk Q CI

17f Duplicate ofj J1CB 1 1M0 9. .9 .5 .9 .4 J 19 0.3 tB 0.4 496 1f J 19. 14.6 ~ J 08 1941J12.411. 1J 19 000 19.6

18 Analysis:___I
19 __ _ TDL 2 If0.2 I2 f0.2 100 1 1f2 1 5f_ _ _ _ _
20 Both > PQL? Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
21 Duplicate Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) ___________ Yes (calc RPD) Yes (caic RPD) No-Stop (acceptable) Yes (cac RPD) Yes (calc RPD)
22 Analysis RPD 17.4% j__________111.3% 9.3% 114.5% 6.5%
23 ____ 1Difference > 2 TDL? Not applicable N-acpabeo-acetbeNo - acceptable Not applicable Not applicable No - acceptable Not applicable Not applicable

26 Sampling HEIS Sample Lead Ma nesium Manganese Mo! nu Nickel Potassium Selenium --___Silicon--__ Sodium
281 SZ-8 1 If B 9/22/102. J 0.700 430 J 3.50 29 1 0.70 0 5 70 15175 1450 70.0 0.287 J 020 356 J 4.20 212 35.0
29~ DuplB0Ica JIC3B5 I9/22/10 I26.3 J~ 0.980 458 II 4.90 38 JI00 079II080 24 245 1440 98.0 0.319 J~ 0.294 504 J 5.88 225 7 49.0
30 Analysis: _______ _________ _________ _________ _________

31 M_____ TL I5 If75 1f 5 2 4 400 1 2 If50J
32 fBoth > POL? Yes (continue) Yes (continue) Ys (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
33 Duplicate Both >5xTDL? Yes (calc RPD) Yes (caic RPD) Yes (calc RPD) ___________ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable)
34 Analysis RPD j 10.1% j 6.3% 6.0% _____________________________ _________34.4%1 _________]

35 ____ Difference > 2 TDL? Not applicable Not applicable Nlot applcable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable
36
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CALCULATION SHEET
Washington Closure Hanford

Originator T. E. Queen 10)- Date- 01112/11 Calc. No. OIO-A-O5 Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked JD.Skoglie Date 01/1211
Subject 010OGH-CA-VO1 50 Sheet No. 15 of 15

11upictD AapslicateWst St Ecaaioa____________ ___-____100-H-4__________ _Waste_______ __Site______ __Excavation______________

2 Sapig HEIS Sample Vanadium I Zinc I TPii - motor oil Aroclor-1254 Aroclor-1 260 Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene

3 Area Number Date *mgkg Q IPQL mgkg Q PQL mgk Q POL ugk _0 PQL ugk 0 P0 ugkg Q PQL ugkg Q PL ug/ Q PQL u/kq Q POL
4 SZ-8 J1C3BO 9/22/10 44.2 J 0.700 39.6 J 2.10 16.3 J 943 66.1 J 12.9 35.2 19 9.50 36 8.86 3.6 10.1 3.6 6.41 3.36

5 Dulct fJ1C3B5 9/22/10 48.3 J 0.980 41.1 J 2.94 16.2 J 1.2 66.5 J 14.2 33.4 12 5.02 t3.47 6.3.4 3.03 7 5.25 3.47

7 Analsis TDL 2.5 11 1 5 {20 20 15 15 115 15
8 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue)
9 Duplicate Both >5xTDL? Yes (caic RPD) Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) ___________ No-Stop (acceptable)

10 Analysis RPD 8.9% 1 3.7%______ ___________________1_________ __________________

1I I____ Difference > 2 TDL? Not applicable Not applicable No - acetbeN cetbNo - acceptable No - acceptable No- acetable I Not- acceptable No - acceptable
12
13 Duplicate Aayss -1 0-H-4 Waste Site Excavation ________________________________________ _________

14 Sampling HEIS Sample Benzo(k fuoranthene Chryens 4,4'-DDE Fluoranthene [neo1,2,3-cd prne Phenanthrene

16~ SZ-8 jI J1C3BO 9/22110 4.73 3.36 8.26 3.36 2.95 JD 1.30 22.0 3.36 4.17 1 3.36 2.69 J 3.36 i
17[ Duplicate of~ J1C3B5 9/22/10 3.16 J 3.7 6.97 3.4 2.91 JD 1.42 J22.3 3.47 3.42 1J 3.47 6.08 3.47

181 Analysis: ______________________________ _________ __________ _________

19 _____TDL 15 15 5 15 15 15
20 1 Both > PQL? No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable)
21 Dpan e Bt 5TL So alyepaise No-tD [_______________ ____________ (a________ table_____
21Dpiat2oh Analysis_______ N-to acptbe oStp(cepal) N-So acptbe ____________ __________

23 ____ Difference > 2 TDL? -No - acceptable No - acceptable No - acceptable No - acceptable No - accptable No - acceptable
24
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H4 Wast- Site Verification Sample Results (Organics).
J1C3BO, SZ-8 J1C3B5, Duplicate of J1C393, SZ-1 J1C394, SZ-2

CONSTIUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9t22/2010

- ugk Q PQL jg Q PQL. ugk Q PQL ugf Q PQL
Acenaphthene PAH 3.36 U 3.36 3.47 U 3.47 3.34 U 3.34 3.40 U 3.40

Acenaphthylene PAM 3.36 U 3.36 3.47 U 3.47 3.34 U 3.34 3.40 U 3.40
Anthracene PAH 3.36 U 3.36 3.47 U 3.47 3.34 U 3.34 3.40 U 3.40

Benzo(a)anthracene PAH 9.50 3.36 5.02 3.47 3.34 U 3.34 3.40 U 3.40
Benzo(a)pyrene PAH 8.86 3.36 6.71 3.47 3.34 U 3.34 3.40 U 3.40

Benzo(b)fluoranthene PAM 10.1 3.36 3.03 J 3.47 3.34 U 3.34 3.40 U 13.40

Benz(ghi)peiylen PAH 6.41 3.36 5.25 3.47 3.34 U 3.34 3.40 U 3.40
Benzo(k)fluoranthene PAH 4.73 3.36 3.16 1 3.47 3.34 U 3.34 3.40 U 3.40

Chrysene PAH 8.26 - 3.36 6.97 3.47 2.66 3 3.34 2.74 3 3.40
Dibenz(anathracene PAM 3.36 U 3.36 3.47 U 3.47 3.34 U 3.34 3.40 U 3.40

Fluorauthene PAM 22.0 3.36 22.3 3.47 3.34 U 3.34 3.40 U 3.40
Fluorene PAM 3.36 U 3.36 2.99 J 13.47 3.34 1U 3.34 3.40 U 3.40_

Indeno(l,2,3-cd)pyrene PAM 4.17 3.36 13.42 J1 3.47 3.34 U 3.34 3.40 U 3.40
Naphthalene PAM 3.36 U 3.36 3.47 U 3.47 3.34 U 3.34 3.40 U 3.40

Phenanthrene PAM 2.69 J 3.36 6.08 3.47 3.34 U 3.34 3.40 U 3.40

Pyrene PAM 3.36 U 3.36 11.0 3.47 3.34 U 3.34 1.02 J 1.02
Aroclor-1016 PCB_ 12.9 U 12.9 14.2 U 14.2 13.2 U 13.2 13.4 U 13.4
Aroclor-1221 PCB 12.9 UI -12.9- 14.2 UJ 14.2 13.2 Ui 13.2 13.4 UJ 13.4
Aroclor-1232 PCB 12.9 UJ 12.9 14.2 UJ 14.2 13.2 UT 13.2 13.4 UJ 13.4
Aroclor-1242 PCB 12.9 UT 12.9 14.2 UT 14.2 13.2 UJ 13.2 13.4 UJ 13.4
Aroclor-1248 PCB 12.9 UT 12.9 14.2 UJ 14.2 13.2 UJ 13.2 13.4 UJ 13.4
Aroclor-1254 PCB 66.1 1 12.9 66.5 J 14.2 13.2 UT 13.2 13.4 UT 13.4
Aroclor-1260 PCB 35.2 12.9 33.4 14.2 13.2 U 13.2 13.4 U 13.4

Aldrin PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
Alpha-BHC PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LT 1.32 1.34 LTD) 1.34

alpha-Chlordane PEST 1.30 1LTD 1.30 1.42 LID 1.42 1.32 LTD 1.32 1.34 LTD 1.34
beta-BHC PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34

Delta-BHC PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
4,4'-DDD PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
4,4 -DDE PEST 2.95 JD 2.95 2.91 JD 12.91 1.32 LTD 1.32 1.34 LTD 1.34
4,4'-DDT PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
Dieidrin PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34

Endosulfan I PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
Endosullan 11 PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 UD 1.32 1.34 LTD 1.34

Endosulfan sulfate PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
Endrin PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LID 1.32 134 LTD 1.34

Endrin aldehyde PEST 1.30 LTD 1.30 1.42 LTD, 1.42 1.32 LTD 1.32 1.34 LTUD 1.34
Endrn ketone PEST 1.30 LTUD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LID 1.34

Ganima-BHC (Lindane) PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
gamma-Chlordane PEST 1.30 LTD 1.30 1.42 LTD 1.42 11.32 LTD 1.32 1.34 LTD 1.34

Heptachlor PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34
Heptachlor epoxide PEST 1.30 LTD 1.30 1.42 LTD 1.42 1.32 LTD 1.32 1.34 LTD 1.34

Methoxychior PEST 1.30 LTD 1.30 1.42 LTD 1.42 132 LTD 1.32 1.34 LTD 1.34
Toxaphene PEST 19.5 LTDJ 119.5 21.3 UDI 21.3 19.9 UD 199 2. LTJ 01
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-11-4 Waste Site Verification Sample Results (Organics). _________

J1C395, SZ-3 J1C 96, SZ-4 J1C397, SZ-5 J1C398, SZ-6
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/2f2/20 10 9122/2010

ugk I Q PQL jug Q PQL uWM~ Q PQL ugk Q I %
Acenaphthene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78

Acenaphthylene PAM 3._40 U 3.40 4.00 U 4.00 3.46 U 3.46-- 3.78 U 3.78
Anthracene PAM 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78

Benzo(a)antbracene PAH b 3.40 U 3.40 1.52 J 4.00 3.20 1 3.46 2.86 5 3.78
Benzo(a)pyrene PAH 3.40 U 3.40 2.26 J 4.00 3.78 3.46 3.82 3.78

Benzo(b)tluorantliene PAH 3.40 U 3.40 1 1.60 5 4.00 3.64 3.46 4.26 3.78
BeazD(&h)perylene PAH 3.40 1U 3.40 1.68 J 4.00 2.82 5 3.46 2.63 5 3.78

Benzo(k)fluoranthene PAM 3.40 U. 3.40 1.08 1 4.00 1.82 1 3.46 1.91 1 3.78
Chrysene PAH 4.88 3.40 5.78 4.00 1.21 J 3.46 1.69 J 3.78

Dibcnz[a,h]anthracene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78
Fluoranthene PAH 1.02 J 3.40 2.24 .1 4.00 10.0 3.46- 5.89 3.78

Fluorene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78
Indeno(1,2,3-cd)pyrene PAH 3.40 U 13.40 14.00 U 4.00 3.46 U 3.46 2.25 T1 3.78

Naphthalene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 1 3.78 U 3.78
Phenanthrene PAH 3.40 U 3.40 1.38 5 4.00 4.38 3.46 1 1.55 5 3.78

Pyrene PAM 3.40 U 3.40 2.78 3 4.00 8.75 3.46 9.03 13.78
Aroclor-10-16 PCB 13.5 UJ -13.5- 16.1 U 16.1 13.9 U 13.9 14.9 U 14.9
Aroclor-1221 PCB 13.5 US 13.5 16.1 US 16.1 13.9 US 13.9 14.9 US 14.9
Aroolor-1232 PCB 13.5 UJ 13.5 16.1 UJ 16.1 13.9 US 13.9 14.9 US 14.9
Aroclor-1242 PCB 13.5 UJ 13.5 1 16.1 UJ 16.1 13.9 UJ 13.9 14.9 UJ 14.9
Axoclor-1248 PCB 13.5 0.1 13.5 16.1 05 16.1 13.9 US 13.9 14.9 US 14.9
Aroclor-1254 PCB 13.5 UJ 13.5 16.1 05 16.1 13.9 US 13.9 14.9 US 14.9
Aroclor- 1260 PCB 13.5 UJ 13.5 16.1 U 16.1 13.9 U 13.9 5.38 J 14.9

Aldrin PEST 1.34 UTD 1.34 1.61 00D 1.61 1.39 UD 1.39 1.49 UJD 1.49
Alpha-BHC PEST 1.34 UD 1.34 1.61 U0 1.61 1.39 UD 1.39 1.49 UTD 1.49

alpha-Chlordane PEST 1.34 UD 1.34 . 1.61 U0 1.61 1.39 00 1.39 1.49 UJD 1.49
beta-BHC PEST 1.34 UD 1.34 1.61 -UD 1.61 1.39 UJD 1.39 1.49 0TD 1.49
Delta-BHC PEST 1.34 1.3 1.34 1.61 00 1.61 1.39 UD 1.39 1.49 UJD 1.49
4,4'-IDD PEST 1.34 UD 1.34 1.61 UD 1.61 1.39 00 1.39 1.49 UD 1.49
4,4!-DDE PEST 1.34 UJD 1.34 1.61 U0 1.61 1.39 00 1.39 1.49 00 1.49
4,4-DDT PEST 1.34 00 134 1.61 00 1.61 1.39 00 1.39 1.49 00D 1.49
Dieldrin PEST 1.34 00D 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49

Endosulfan I PEST 1 1.34 00 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49
EndosulfanlII PEST 1.34 00 1.34 1 3.61 00D 1.61 1.39 00D 1.39 1.49 00D 1.49

Endosulfan sulfate PEST 1.34 00D 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00D 1.49
Endrin PEST 1.34 00 1.34 1.61 00 1.61 1.39 00D 1.39 1.49 00 1.49

Endrin aldehyde PEST 1.34 00 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49
Endrin ketone PEST 1.34 00 1.34 1.61 00D 1.61 1-39 00 1.39 1.49 00 1.49

Gamma-BHC (Linane) PEST. 1.34 00D 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49
gamnum-Chlordane PEST 1 1.34 00D 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49

Heplachlor PEST 1.34 00D 1.34 1 1.61 00D 1.61 1 139 00 1.39 1.49 00 1.49
Ileptachlor epoxide PEST 1.34 UD 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00 1.49

Methoxychlor PEST 1.34 00 1.34 1.61 00 1.61 1.39 00 1.39 1.49 00D 1.49
Toxaphene PEST _20.1 UDS 20.1 24.2 1005 24.2 20.9 [ 001 20.9 22.4 003J 22.4
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-HA Waste Site Verification Sample Results (Organics).
J1C399, SZ-7 JIC3Bl, SZ-9 J1C3B2, SZ-10 J1C3B3, SZ-1l

CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
uztk Q PQL ugk Q PQL ugf Q PQL ugk Q PQL

Acenaphthene PAM 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 10.9 10.9
Acenaphthylene PAH 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9

Anthracene PAH 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9
Benzo(a)anthracene PAH- 3.41 U 3.41 3.37 U 3.37 1.08 J 3.50 1.25 J 10.9

Benzo(a)pyrene PAH 3.41 U 3.41 3.37 U 3.37 3.24 3 3.50 2.44 1 10.9
Benzo(b)fluoranthene PAH 3.41 U 3.41 1 3.37 U 13.37 2.87 .1 3.50 1.98 J 10.9
Benzo(&h)peqylene PAM 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 3.46 10.9

Benzo(k)fluoranthene PAM 3.41 U 3.41 3.37 U 3.37 1.73 1 3.50 1.08 1 10.9
Chrysene PAM 3.41 U 3.41 3.07 J 3.07 1.96 1 3.50 2.44 1 10.9

Dibenzfa,h]anduracene PAH 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9
Fluoranthene PAM 3.41 U 3.41 3.37 U 3.37 9.35 3.50 3.18 3 10.9

Fluorene PAM 3.41 U 3.41 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9
Indeno(1,2,3-d)pyrene PAM 3.41 1U 3.41 1 3.37 U 3.37 3.50 U 13.50 31.1 10.9

Naphthalene PAH 3.41 U 3.41 1 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9
Phenanthrene, PAM 3.41 U 3.41 3.37 U 3.37 3.62 3.50 2.57 1 10.9

Pyrene PAM 3.41 U 3.41 3.37 U 3.37 9.33 3.50 4.39 10.9
Aroclor-1016 PCB 13.8 U 13.8 13.4 U 13.4 13.5 U 13.5 13.0 U 13.0
Aroclor-1221 PCB 13.8 UJ 13.8 13.4 U] 13.4 13.5 Ui 13.5 13.0 UJ 13.0
Aroclor-1232 PCB 13.8 UJ 13.8 13.4 UJ 13.4 13.5 UJ1 13.5 13.0 U] 13.0
Aroclor-1242 PCB 13.8 U] 13.8 13.4 U] 13.4 13.5 UJ 13.5 13.0 U] 13.0
Aroclor-1248 PCB 13.8 UJ 13.8 13.4 U] 13.4 13.5 UJ 13.5 13.0 LII 13.0
Aroclor-1254 PCB 13.8 U] 13.8 13.4 U] 13.4 6.85 1 13.5 6.95 1 13.0
Aroclor-1260 PCB 13.8 U 13.8 13.4 U 13.4 4.21 J 13.5 3.57 J 13.0

Aidrin PEST 1.38 UD 1.38 1.34 UD 1.34 1.36 UD 1.36 1.30 UID 1.30
Alpha-BHC PEST 1.38 LID 1.38 1 1.34 LID 1.34 1.36 LID 1.36 1.30 UD 1.30

alpha-Chlordane PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 3.02 D 3.02
beta-BHC PEST 1.38 UD 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30

Delta-BHC PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
4,4'-DDD PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
4,4 -DDE PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
4,4 -DDT PEST 1.38 LID 1.38 1.34 LID 1-34 1.36 IJD 1.36 1.56 JD 1.56
Dieidrin PEST 1.38 LID 1.38 1.34 UD 1.34 1.36 LID 1.36 1.30 LID 1.30

Endosulfan I PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
Endosulfim 11 PEST 1.38 LID) 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 UD 1.30

Endosulfan sulfate PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
Endrin PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30

Endrin aldehyde PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
Endrin ketone PEST 1.38 LIJD _1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30

Gamma-BHC (Lindane) PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.30
gamma-Chlordane PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.43 JD 1.43

Hep hior PEST 1.38 LID 1.38 1.34 LID 1.34 1.36 LID 1.36 1.30 LID 1.0
Heptachlorepoxide, PEST 1.38 LID 1.38 1.34 LIUD1 1.34 1.36 1 LID 1.36 1.130 LID 1.30

Methoxychlor PEST 1.38 LID 1.38 1.34 LID1 1.34 1.36 LIUD 1.36 1.130 LIUD 1!.30
Toxaphene PEST 1 20.7 UJDI 20-.7 20.1 LIUD] 20.1 120.4 1UDI 20.4 19.5 LIUDJ 1 9.5
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H14 Waste Site Verification Sample Results (organics).

JIC3D4, SZ-12 J1C3B36, SS-1 JICB7, SS-2 JIC3B, SS-3
CONSTITUJENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

SuZ/kg Q PQL g~g Q PQL g/kg Q PQL ugtkg Q PQL
Acenaphthene PAH 3.38 U 3.38 3.55 U 3.55 51.1 D 51.1 3.32 *U 3.32

Acenaphthylene PAM 3.38 U 3.38 3.5S U 3.55 7.17 U 51.1 3.32 U 3.32
Antliracene PAH 3.38 U 3.38 3.55 U 3.55 7.17 U 51.1 3.32 U 3.32

Benzo(a)axnbracene PAM 1.90 J 3.38 3.64 3.5S 74.6 D 51.1 1.50 J 3.32
Benzo(a)pyrene PAH 2.37 J 3.38 3.87 3.55 52.9 D 51.1 1.91 1 3.32

Benzo(b)fluoranthenc PAH 3.38 U 3.38 2.45 J 3.55 44.1 D) 51.1 3.32 U 3.32
Benzo(ghi)perylene PM 1.47 J 3.38 2.15 J 3.55 45.9 D) 51.1 1.05 .1 3.32

Benzo(k)fluoranthene PAM 1.07 J '3.38 1.79 J 3.55 27.2 D) 51.1 3.32 U 3.32
Chxysene PAH 6.57 3.38 4.44 3.55 31.3 D 51.1 4.22 3.32

Dibenz[a,h]anthracene PAM 3.38 U 3.38 3.55 U 3.55 6.62 JD 51.1 3.32 U 3.32
Fluoranthene PAM 3.40 3.38 7.76 3.55 29.0 D 51.1 5.73 3.32

Fluorene PAH 3.38 U 3.38 3.55 U 3.55 4.18 JD 51.1 3.32 U_ 3.32
lndeno(1,2,3-cd)pyrene PAH 3.38 U 13.38 3.55 U 3.55 14.5 D) 51.1 3.32 U 3.32

Naphthalene PAH 3.38 U 3.38 3.55 U 3.55 7.17 U 51.1 3.32 U 3.32
Phenanthrene PAH 1.30 J 3.38 2.08 J 3.55 7.17 U 51.1 1.58 J 3.32

Pyren PAM 2.52 J 3.38 6.81 3.55 15.7 D) 51.1 4.39 3.32
Aroclor-1016 PCB 13.8 U 13.8 14.0 U 14.0 14.1 U 14.1 13.4 U 13.4
Aroclor-1221 PCB 13.8 UJ 13.8 14.0 155 14.0 14.1 US 14.1 13.4 US 13.4
Aroclor-1232 PCB 13.8 UJ 13.8 14.0 LIJ 14.0 14.1 1UJ 14.1 13.4 UJ 13.4
Aroclor-1242 PCB 13.8 UJ 13.8 14.0 US 14.0 14.1 US 14.1 13.4 US 13.4
Aroclor-1248 PCB 13.8 US 13.8 14.0 US 14.0 14.1 UJ 14.1 13.4 US 13.4
Aroclor-1254 PCB 19.3 J 13.8 13.8 1 14.0 11.0 1 14.1 13.4 US 13.4
Aroclor-1260 PCB 8.09 J 13.8 7.15 J 14.0 18.4 14.1 13.4 U 13.4

Aldrin PEST 1.38 UD 1-38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34
Alpha-BHC PEST 1.38 UTD 1.38 1.40 151 1.40 1.41 UD 11.41 1.34 LIUD 1.34

alpha-Chiordane PEST 1.38 UD 1.38 1.40 UD 1.40 1.41 LID_ 1.41 1.34 151 134
beta-BHC PEST 1.38 LID 1.38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34
Delta-BHC PEST 1.38 LD 1.38 1.40 151) 1.40 1.41 LID 1.41 1.34 LID 1.34
4,4 -DDD PEST 1.38 LIUD 1.38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34
4,4!-DDE PEST 1.38 LID 1.38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34
4,4-1DT PEST 1.38 151 1.38 1.40 LID 1.40 1.94 JD 1.94 1.34 LID 1.34
Dieldrin PEST 1.38 LID 1.38. 1.40 151 1.40 1.41 151 1.41 1.34 LID 1.34

Endosulfan I PEST 1.38 LID 1.38 1.40 ULD 1.40 1.41 LID 1.41 1.34 LID 1.34
Endosulfan 11 PEST 1.38 LID 1.38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34

Endosulfan sulfate PEST 1.38 LID 138 1.40 151) 1.40 1.41 LID 1.41 1.34 LID 1.34
Endrin PEST 1.38 LIUD 1.38 1.40 LID 1.40 1.41 LID 1.41 1.34 LID 1.34

Endrin aldehyde PEST 1.38 LID 138 1.40 151 1.40 1.41 LID 1.41 1.34 151 1.34
Endrin ketone PEST 1.38 LID 1.38 1.40 151 1.40 1.41 LID 1.41 1.34 LID) 1.34

Gamma-BHC (Lindane) PEST 1.38 LID 1.38 1.40 151 1.40 1.41 LID 1.41 1.34 LID 1.34
gamma-Chlordane PEST 1.38 151 1.38 1.40 151) 1.4 1.41 151 1.41 134 LID 1.34

Heptachlor PEST 1.38 LID 138 1.40 151 1.40 1.41 LID 1.41 1.34 LID 1.34
Heptachior epoxide PEST 1.38 LD 1.38 1.40 ULD 1.40 1.41 LID 1.41 1.34 LIUD 1.34

Methoxychlor PEST 1 1.38 LID 1.38 1 1.40 151 1.40 1.41 LID 1.41 134 LID 1.34
Toxaphene PEST 1 20.7 LIDS 20.7 121.0 LIDS 21.0 21. LID 212 2. IS 2.
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-11-4 Waste Site Verification Sample Rtesults (Organics).
J1C3B39, SS-4 J1C3CO, SS-5 J1C3C1, Equipment blank JIC3C2, Trip blank

CONSTITUENT CLASS 9122/2010 9/22/2010 9/22/2010 9/22/2010
uzfkg_____ - _~~ PQL uzf Q PQL ug~g Q PQL ugk Q PQL

Acenaphthene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29 ____

Acenaphthylene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
Antlracene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29 ____

Benzo(a)anthracene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
Benzo(a)pyrene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29

Benzo(b)fluoranthene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
Benzo(ghi)perylene PAM 3.20 U 3.20 3.25 U 13.25 3.29 U 3.29 ____

Benzo(k)fluoranthene PAM 3.20 U 3.20 3.25 U 13.25 3.29 U 3.29
Chrysene PTAM 0.8 16 J 3.20 3.25 U 3.25 3,29 U 3.29

Dibenzfa,h~anthracene PAM 3.20 U 3.20 3.25 U_ 3.25 3.29 U 3.29
Fluoranthene PAM 3.20 U 3.20 3.25 U 3.25 3.08 3 3.08

Fluorene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
lndeno(1,2,3-cdpyen PAM 1.42 J 3.20 3.25 U 3.25 3.29 U 3.29 _ __

Naphthalene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
Phenanthrene PAM 0.848 J1 3.20 3.25 U 3.25 3.29 U 3.29 ____

Pyrene PAM 3.20 U 3.20 3.25 U 3.25 3.29 U 3.29
Arocior-1016 PCB 13.4 U 13.4 13.6 U 13.6 ___

Aroclor-1221 PCB 13.4 UJ 13.4 13.6 LII 13.6
Aroclor-1232 PCB 13.4 UJ 13.4 13.6 LII 13.6 2

Aroclor-1242 PCB 13.4 UJ 13.4 13.6 UJ 13.6 ___

Aroclor-1248 PCB 13.4 UI 13.4 13.6 UJ 13.6 ___

Aroclor-1254 PCB 13.4 UJ 13.4 13.6 UJ 13.6
Aroclor-1260 PCB 13.4 U 13.4 13.6 U 13.6 _ _ ____

Aldrin PEST 1.34 UD 1.34 1.36 UD) 1.36 ___

Alpha-BHC PEST 1.34 UD 1.34 1.36 LID 1.36 ___

alhaClodee PEST 1.34 LID 1.34 1.36 LID 1.36
beta-BHC PEST 1.34 LID 1.34 1.36 LID 1.36 _ _

Delta-BHC PEST 1.34 LID 1.34 1.36 LID 1.36
4,4'.DDD PEST 1.34 LID 1.34 1.36 LID 1.36
4,4 -DDE PEST 1.34 LID 1.34 1.36 LID 1.36 _ _

4,4 -DDT PEST 1.34 LID 1.34 1.36 LID 1.36 _ __

Dieidrin PEST 1.34 LID 1.34 1.36 LJID 1.36 ___ ___

Endasulfan I PEST 1.34 LID 1.34 1.36 LID 1.36
Endosulfan 11 PEST 1.34 LID 1.34 1.36 LID 1.36

Endosulfan sulfate PEST 1.34 LID 1.34 1.36 LID 1.36 _ __

Endrin PEST 1.34 LID 1.34 1.36 LID 1.36
Endrin aldehyde PEST 1.34 LID 1.34 1.36 LID 1.36

Endrin ketone PEST 1.34 LI 1.34 1.36 LID 1.36
(lamma-BHC (Lindane) PEST 1.34 LID 1.34 1.36 LID 1.36

gamma-Chiordane PEST 1 1.34 LIUD 1.34 1.36 LID 1.36
Heptachlor PEST 1.34 LID 1.34 1.36 LID 1.36

Heptachlor epoxide PEST 1.34 LID 1.34 1.36 LID 1.36 ___

Methoxychlor PEST 1.34 LD 1.34 1.36 LI1D 1.36 ___ ___

Toxaphene PEST 20.1 LIDJ 20.1 20.5 UDI 20.5 ___ ___
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

___________________ Attachment 1. 100-114 Waste Site Verification Sample Results (Organics).
JIC3BO0, SZ-8 J1C3115, Duplicate of J1C393,S IZ J1C394, SZ-2

CONSTITUENT CLASS 912212010 9122/2010 9/22/2010 9122/2010

- :: QI~ PQL V'k PQfL ugLk Q P2L ugf Q POL
1,2,4-Trichlorobenzene SVOA 328 U 328 358 U 358 330 U 330_ 333 U 333
1,2-Dichlorobenzene SVOA 328 113 328 358 UJ 358 330 UJ1 330_ 333 WJ 333
1,3-Dicblorobeazen SVOA 328 UJ 328 358 U) 358 330 U) 330 333 U) 333
1,4-Dichiorobeezene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

2,4,5-Trichlorophenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333
2,4,6-Trichlorophenol SVOA 328 U 328 358 U 358 330 U 330 333 U .333
2,4-Dichlorophenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333
2,4-Dimethylphenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333
2,4-Dinitrophenol SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660
2,4-Dinitrotoluene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
2,6-Dnitrotlhsne SVOA 328 U 328 358 U 358 330 U 330 333 U 333

2-Chioronaphthalene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
2-Chlorophenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333

2-Methyinaphthalene SVOA 328 U 328 358 U 358 330 rU 330 333 U 333
2-Methylphenol (cresol, a-) SVOA 328 U 328 358 U 358 330 U 330 P 333 U 333

2-Nitroanfline SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660
2-Nitrophenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333

3+4 Methylphenol (cresol, SVOA 328 U 328 358 U 358 330 U 330 333 U 333
M+P) _

3,3-Dichlorobenzidine SVOA 655 U 655 717 U 717 661 U 661 665 U 665
3-Nitroaniline SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660

4,6-D3initro-27methylphenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333
4-Bronrophenylphenyl ether SVOA 328 U 328 358_ U 358 330 U 330 333 U 333
4-Chloro-3-methylphenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333

4-Chloroaniline SVOA 328 U 328 358 U 358 330 U 330 333 U 333
4-Chiorophenyiphenyl ether SVOA 328 U 328 358 U 358 330 U 330 333 U 333

4-Nitroaniline SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660
4-Nitrophenol SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660
Acenaphthene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Acenphthylen SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Anthracene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Benzo(a)anthracene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Benzo(a)pyrene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Benzo(b)fluoranthene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Benzo(ghj)perylene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Benzo(k~fluoranthene SVOA 328 U 328 -358 U 358 330 U 1330 333 U 333
Bis(2-chloro-l- SO 2 2 5 5 3 3 3 3

nrethylethyl)ether SO 2 2 5 5 3 3 3 3
Bis(2-Chloroethoxy~methane SVOA 328 U 328 358 U 358 330 Uj 330 333 U 333

Bis(2-chloroethyl) ether SVOA. 328 U 328 358 U 358 330 U 330 333 U 333
Bis(2-ethylhexy phthalate SVOA 328 U 328 358 U 358 330 U_ 330 333 U 333

Butylbenzylphthalate SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Carbazole SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Chrysene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Di-n-butylphthalate SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Di-n-octylphthalate SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Dibenz[a,h~andiracene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Dibenzofiran SVOA 328 U 328 359 U 358 330 U 330 333 U 333

Diethyl phtbalate SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Dunethyl phthalate SVOA 328 U 328 358 U 358 330 U 330 333 U 33

Fluoranthene SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Fiorene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Hexachlorobenftne SVOA. 328 U 328 358 U 358 330 U 330 333 U 333
Hexachlorobutadiene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Hexachlorocyclopeatadiene SVOA 328 W) 328 358 U) 358 330 UJ 330 333 Ui 333
Ilexachloroethane S~voA 328 U 328 358 U 358 330 U 330 333 U 333

Indeno(1,2,-cd)pyrne SVOA 328 U 328 358 U 358 330 U- 330 333 U 333
lsophorone SVOA 328 U 328 358 U 358 330 U 330 333 U 333

N-Nitroso-di-n-dipropylamine SVOA 328 U 328 358 U 358 330 U 330 33 U 33
N-Ntroodphey__in SOA 28 38 38__35 30 U 33 333 U 333

N Nioaodphaenae SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Nitbenene SVOA 328 U 328 358 U 358 330 U 330 333 U 333

Pentachlorophenol SVOA 1640 U 1640 1790 U 1790 1650 U 1650 1660 U 1660
Phenanthrene SVOA 328 U 328 358 U 358 330 U t 330 333 U 333

Phenol SVOA 328 U 328 358 U 358 330 U 330 333 U 333
Pyrene SVOA 328 U 328 358 U 358 330 U 330 333 U 33
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

_______________ Attachment 1. 100-11-4 Waste Site Verification Sample Results (Organics.
J1C395, SZ-3 J1C396, SZ-4 J1C397, SZ-5 JlC398, SZ-6

CONSTITUENT CLASS 9122/2010 ___ 9/22/2010 9/22t2010 9/22/2010
- gk I PQL ug/g Q PlL jugk Q PQL Zf Q Q

I,2,4-Trichlorobenzene SVOA 335 1U 335 408 U 408 342 U 342 366 U 366
1,2-Dichlorobenzene SVOA 335 UJ 335 408 UJ 408 342 UJ 342 366 UJ .366
1,3-Dichiorobenzene SVOA 335 Lii 335 408 Li 48 342 UJI 342 366 U) 366
1,4-Dichlorobenzene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

2,4,5-Trichlorophenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2,4,6 Tihlorophenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2,4-Dichlorophenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2,4-Dimethyiphenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366-

2,4-Dinitrophenol SVOA 1680 U 1680 2040 U 2040 1710 U 1710 1830 U 1830
2,4-Dinitrotoluene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2,6-Dinitrotoluen SVOA 335 U 335 408 U 408 342 U 342 366 U 366

2-Chloronaphtalene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2-Chlorophenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366

2-Methylnaphthalene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
2-Methyiphenol (cresol, o-) SVOA 335 U7 335 408 U- 408 342 U 342 366 U 36

2-Nitroaniline SVOA 1680 U 1680 2040 U 2040 1710 U 1710 1830 U 1830
2-Nitrophenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366

3+4 Methylphenoll (cresol, SVOA 335 U 335 408 U 408 342 U 342 366 U 366
MtP)

3,Y-Dichlorobenzidine SVOA 671 U 671 817.0 U 817 685 U 685 733 U 733
3-Nitroanifine SVOA 1680 U 1680 2040 U 20"0 1710 U 1710 1830 U 1830

4,6-Dinitro-2-methylphenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366
4-Bromophenylphenyl ether SVOA 1 335 U 335 408 U 408 342 U 342 366 U 366

4-Chloro-3-methylphenol SVOA 335 U 335 408 U 408 342 U 342 366 U 366
4-Cbloraifine SVOA 335 U 335 408 U 408 342 U 342 366 U 366

4-Chlorophenylphertyl ether SVOA 335 U 335 408 U 408 342 U 342 366 U 366
4-Nitroaniline SVOA 1680 U 1680 2040 U 2040 1710 U 1710 1830 U 1830
4-Nitrophenol SVOA 1680 U 1680 2040 U 2040 1710 U 1710 1830 U 1830
Acenaplubene q SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Acenaphthylene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Anthracene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Benzo(a)antlhracene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Benzo(a)pyrene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Benzo~b)fluorandiene SVOA 335 U 335 408 U 1408 342 U 342 366 U 366
Bemzo(g1HIperylene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

B3enzo(k)fluoranthene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Bis(2-chloro-I. SO 3 35 49 U 48 32 4 6 6methylethyl)ether SO 3 3 0 0 4 4 6 6

Bis(2-Chloroethoxy)methane SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Bis(2-chloroethyl) ether SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Bis(2-ethylhexyl) phthalate SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Butylbenzylphthalate SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Carbazole SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Chryene SV0A 335 U 335 408 U 408 342 U 342 366 U 366

Di-n-butylphthalate SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Di-n-octylphthalatc SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Dibenz[aOhanthracene SVOA 335 U- 335 408 U 408 342 U 342 366 U 366
Dibenzofuiran SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Diethyl phthalate SVOA 335 U 335 408 1U 408 342 U 342 366 U 366
Diinethyl phthalate SVOA 335 U7 335 408 U 408 342 U 342 366 U 366

Fluoranthene SVOA 335 U 335 408 U 408 342 U 342 36 U 366
Fluorene SVOA 335 U 335 408 U 408 342 U 342 366_ U 366

Hexachiorobenzene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Hexahlorobutadiene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

flexachlorocyclopentadiene SVOA 335 UJ 335 408 UJ 408 342 UJ 342 366 U) 36
Hexachloroetane SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Indeoo(I 2,3-cd)pyrene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Isophorone SVOA 335 U 335 408-- U 408 342 U 342 366 U 366

N-Nitroso-di-n-dipropylamine SVOA 335 U 335 408 U 408 342 U 342
S366 U 366

N-Nitrosodiphenylamine SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Naphthalene SVOA 335 U 335 408 U 408 342 U 342 366 U 366
Nitrobenzene SVOA 335 U 335 408 U 408 342 U 342 366 U 366

Pentachiorophenol SVOA 1680 U 1680 2040 U 2040 1710 U 1710 1830 U 1830
Phenanthrene SVO0A 35 U 335 408 U 408 342 U 342 366 U 366

Phenol SVOA! 33 3 0 U 48 32 U 34 6 6
PhreneolO 335 U 335 408 U 408 342 U 342 366 U 366
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H14. Waste Site Verification Sample Results (Organics).
JlC399, S7,7 J1C3Bl, SZ-9 J1C3B2, SZ-10 J1C313, SZ-11

CONSTITENT CLASS 9/2212010 9/22/2010 9/22/2010 9/22/2010
ul/ke 0 PQL ug/g Q PQ ug/Ikg Q PQL ugk Q PQL

1,2,4-Trichlorohenzene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
i,2-Dichlorobenzene SVOA 339 UJ 339 331 UJ 331 338 LiI 338 338 UJ 338
1,3-Dichlombenzene SVOA 339 LII 339 331 LII 331 338 UJ 338 338 LU 338
1,4-Dichiorobenzene SVOA 339 U 339 331 U 331 338 U 338 338 U 38

2,4,5-Trichlorophenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2,4,6-Trichldorphenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2,4-Dichlorophenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2,4-Dimnethylphenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2,4-Dinitrophenol SVOA 1690 U 1690 1650 U 1650 1690 U 1690 1690 U 1690
2,4-Dinitrotoluene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2,6-Dinitrotoluene SVOA 339 U 339 331 U 331 338 U 338 338 U 338

2-Chloronaphthalene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2-Chlorophenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338

2-Methyinaphthalene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
2-Methylphenol (cresol, o-) SVOA 339 U 339 331 U 331 338 U 338 338 U 338

2-Nitroaniline SVOA 1690 U 1690 1650 U 1650 1690 U 1690 1690 U 1690
2-Nitrophenol SVOA 339 U 339 331. U 331 338 U 338 338 U 338

3+4 Methylphenol (crcsol, SVOA 339 U 339 331 U 331 338 U 338 338 U 338
-+P) _

3,3'-Dichjombenzdine SVOA 677 U 677 661.0 U 661 676 U 676 676 U 676
3-Nitroaniline SVOA 1690 U 1690 1650 U 1650 1690 U 1690 1690 U 1690

4,6-Dinitra-2-methyphnol SVOA 339 U 339 331 U 331 338 U 338 338 U 338
4-Bromogherkylphenyl ether SVOA 1 339 U 339 331 U 331 338 U 338 338 U 338
4-Chloro-3-inethylphenol SVOA 339 U 339 331 U 331 338 U 338 338 U 338

4-Chioroaniline SVOA 339 U 339 331 U 331 338 U 338 338 U 338
4-Chlorophenylphenyl ether SVOA 339 U 339 331 U 331 338 U 338 338 U 338

4-Nitroaniline SVOA 1690 U 1690 1650 U 1650 1690 U 1690 1690 U 1690
4-Nitrophenol SVOA 1690 U 1690 1650 U 1650 1690 U 1690 1690 U 1690
Acenaphdiene SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Acenaphthylene SVOA 1 339 U 339 331 U 331 338 U 338 338 U 338
Anthracene SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Benzo(a)anthracene SVOA 339 U - 339 331 U 331 338 U 338 338 U 338
Benzo(&)pyrene SVQA 339 U 339 331 U 331 338 U 338 338 U 338

BenZD~b~fluoranthene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Bamz(ghi)perykwn SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Benzo(k)fluorandiene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Bis(2-chloro-l- SO 3 3 3 3 3 3 3 3nwetylethyl)ether IVA 39 U 39 31 U 33 3 3 3 3

Bis(2-Chloroethoxy)methane SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Bis(2-chtormbtyl) ether SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Bis(2-ethylhexyl) phthalate SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Butyibenzylphthalate SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Carbazole SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Chrysen SYCA 339 U 339 331 U 331 338 U 338 338 U 338

Di-n-buylphthalate KSVOA 339 1U 339 331 U 331 338 U 338 338 U 338
Di-n-octylphthalate SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Diberzaalanthracene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Dibenzofumrn SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Diethyl phthalate SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Dimethyl phthalate SVOA 339 U 339 331_ U 331 338 U 338 338 U 338

Fluoranthene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Fluorene SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Hemachorobenzene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Hexachlorohutadiene SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Hexachlorocyclnpentadione SVOA 339 WJ 339 331 U.I 331 338 UJ 338 338 UJ 338
Hexachloroethane SVOA 339 U 339 331 U 331 338 U 338 338 U 338

Indeno(1,2,3-cd)pyrene SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Isophorone SVOA 339 U 339 331 U 331 338 U 338 338 U 338

N-Nitroso-di-n-dipropyanine SVOA 339 U 339 331 U 331 338 U 338 38 U 38
N-Ntroodpheylain SVA 39 33 31 U 331 33 u 38 338 U 338

N aNtosphaen~ne SVOA 339 U 339 331 U 331 338 U 338 338 U 338
Nitbenene SVOA 339 U 339 331 U 331 338 LI 338 338 U 338

Pentachlorophenol SVOA 1690 U 1690 1650 U 1650 1690 U 69 1690 U 160
Phenanthrene SVOA 339 U 339 331 U 331 338 U 338 33 U 33Phenol SVOA 339 U 339 331 U 331 338 U 338 1 338 U 338l

Pyrene SVOA 339 U 339 331 1 U 331 338 U 1338 1 338 U 338
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Attachment 1. 100-114 Waste Site Verification Sample Results; (Organics).
J1C3B14, SZ-12 JIC3B6, SS-1 J1C3B7, SS-2 JIC3B8, SS-3

CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
- Wk Q PQL ur/kg Q jQL ugtkg Q IPQL jugk Q PQL

1,2,4-Trichlorobmnzmc SVOA 343 U 343 351 U 351 360 U 1360 330 U 330
1,2-Dichlorobeorme SVOA 343 UJ 343 351 Ui 351 360 UJ 360 330 UJ 330
1,3-Dichlorobenzene PSVOA 343 UJ 343 351 UJ 351 360 U] 360 330 Ui 330
1,4-Dichlorohenzene SVOA 343 UI 343 351 U 351 360 U 360 330 U 330

2,4,5-Tnichlorophenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2,4,6-Triclorophenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2,4-Diclilorophenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2,4-Dimnethylphonol SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2,4-Dinitrophenol SVOA 1710 U 1710 1760 U 1760 1800 U 1800 1650 U 1650
2,4-Dinitirotolueme SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2,6-Dinitrotoluene SVOA 343 U 343 351 U 351 360 U 360 330 U 330

2-Chloromsph*haine SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2-Chiorophenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330

2-Methyiaphdialene SVOA 343 U 343 351 U 351 360 U 360 330 U 330
2-Methyiphenol (cresol, o-) SVOA 343 U 343 351 U 351 360 U 360 330 U 330

2-Nitroaniline SVOA 1710 U 1710 1760 U 1760 1800 U 1800 1650 U 1650
2-Nitrophenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330

3+4 Methylphenol (cresol, SVOA 343 U 343 351 U 351 360 U 360 330 U 330
M+P)

3,3-Dichlorobeozidine SVOA 686 U 686 703.0 U 703 720 U 720 660 U 660
3-Nitroaniline SVOA 1710 U 1710 1760 U 1760 1800 U 1800 1650 U 1650

4,6-Dinitro.2methyphenof SVOA 343 U 343 1 351 U 351 360 U 360 330 U 330'
4-Bromophenyiphenyl ether SVOA 343 U 343 351 U 351 360 U 360 330 U 330

4-Chloro-3-methylptenol SVOA 343 U 343 351 U 351 360 U 360 330 U 330
4-Chioroaniline SVOA. 343 U 343 351 U 351 360 U 360 330 U 330

4-Clorophenylphenyl ether SVOA 343 U 343 351 U 351 360 U 360 330 U 330
4-Nitroaniline SVOA 1710 U 1710 1760 U 1760 1800 U 1800 1650 U 1650
4-Nitrophenol SVOA 1710 U 1710 1760 U 1760 1800 U 1800 1650 U 1650
Acemaphthene SVOA 343 U 343 351 U 351 360 U 360 330 U 330

Acmnaphthylene SVOA 343 U 343 351 U 351 360 U 360 330 U 330
Anthracene SVOA 343 U 343 351 U 351 360 U 360 330 U 330

Bmnzo(a)anthracene SVOA 343 U 343 351 U 351 170 1 - 360 330 U 330'
Benz(a)pyrene SVGA 1 343 U 343 351 U 351 115 1 1360 1 330 U 330

Benzo(b)fluoranthene SVGA 343 U 343 351 U 351 136 1 - 360 330 U 330
Benzo(ghioperylene SVOA 343 U 343 351 U 351 75.2 1 360 330 1U 330

Bmnzo(k)fluoranthene SVOA 343 U 343 351 U 351 115 1 360 330 U 330
Bis(2-chloro-1- SO 4 4 5 5 6 6 3 3

methylethyi)ether SO 4 4 5 5 6 6 3 3
Bisg2-Chloroethoxylmethane SVOA 343 U 343 351 U 351 360 U 360 330 U 330

Bisg2-chloroethyl) ether SVOA 343 U 343 351 U 351 360 U 360 330 U 330
Bis(2-ethylhexyl) phthalate SVGA 343 U 343 351 U 351 360 U 360 330 U 330

Butylbenzylphthalate -SVOA 343 U 343 351 U 351 360 U 360 " 330 U 330
Carbazole SVGA 343 U 343 351 U 351 360 U 360 330 U 330'
Chrysene SVOA 343 U 343 351 U 351 194 1 360 330 U 330

Di-n-butylphtlialate SVOA 343 U 343 351 U 351 360 U 360 330 U 330
Di-n-octylphthalate SVOA 343 U 343 351 U 351 360 U 360 330 U 330

Dibenz(a~h~anthracene SVOA 1 343 U 343 351 U 351 360 U 360 330 U 330
Dibeinefetan SVOA 343 U 343 351 U 351 360 U 1360 330 U 330

Dietityl phthalate SVGA 343 U 343 351 .U 351 360 U 1360 330 U 330
Dimethyl phthalate SVGA 343 U 343 351 U 351 360 U 360 330 U 330

Fluoranthene SVGA 343 U 343 351 U 351 292 3 292 330 U 330
Fluorene SVOA 343 U 343 351 U 351 360 U 360 330 U 330

Hexachlorobeozene SVGA 343 U 343 351 U 351 360 u 360 330 U 330
Hexachlorobutadiene SVGA 343 -U 343 1 351 U 351 360 U 360 330 U 330

Hexachlorocyclopentadiene SVGA 343 UJ 343 351 UJ 351 360 U3 360 330 UJ 330
Hexachioroethane SVOA 343 U 343 351 U 351 360 U 360 330 U 330

lndeno(1.2.3-cd)pyrene SVGA 343 U 343 351 U 351 66.2 3 360 330 U 330
lsoohorone SVGA 343 U 343 351 U 351 360 U 360 330 U 330

N.Niftoso-din-dipropyianine SVGA 343 U 343 351 U 351 360 U 360 30 30

N-Nitrosodiphenylarnine SVGA 343 U 343 351 U 351 360 U 360 330 U 330
Naphthalene SVOA 343 U 343 351 U 351 360 U 360 330 U 330
Nitrobenzene SVGA 343 U 343 351 U 351 360 U 360 330 U 330

Pentachlorophenol SVOA 1710 U 1710 1760 U 1760 1800 U 180 1650 U 1650
Phenanthrene SVOA 343 U 343 351 U 351 81.5 .1 81.5 330 U 330

Phenol SVGA 343 U 343 351 U 351 360 U 360 330 U 330
Pyren SVGA 343 U 343 35 1 U 351 283 3 283 330 U 330
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-114 Waste Site Verification Sample Results (Organics). __________

J1C3B9, SS-4 J1C3COSS-5 _JHC31, Equipmnent blank JIC3C2, Trip blank
CONSTITUENT CLASS 912212010 9/22/2010 9/22/2010 9/22/2010

UK/kg Q PQL ugjkg Q PQL jugk Q PQ ugk Q PQL
I,2,4-Trichlorobenzese SVOA 322 U 322 333 U 333 317 U 317
1,2-Djchlorbenizeie SVGA 322 UJ 322 333 UJ 333 317 UJ 317
l,3-Dichlorobenzene SVGA 322 UJ 322 333 U) 333 317 U) 317 _ __

1,4-Dichlorobenzene, SVOA 322 U-- 322 333 U 333 317 U 317 _ __

2,4,5-Trichloropheno SVGA 322 U 322 333 U 333 1317 U 317 ___

2,4,6-Trichlorophenol SVGA 322 U 322 333 U 333 317 U 317 _ __

2,4-Dichlorophenol SVGA 322 U 322 333 U 333 317 U 317 _ __

2,4-Dimethylpheowl SVGA 1 322 U 322 333 U 333 317 U 317
2,4-Dinitrophenol SVGA 1610 U 1610 1670 U 1670 1580 U 1580
2,4-Dinitrotoluene SVGA 322 U 322 333 U 333 317 U 317 ~
2,6-Dinitiotoluent SVGA 322 U 322 333 U 333 317 U 317 ___

2-Chloronaphthalene SVGA 322 U 322 333 U 333 317 U 317
2 91ooheo SVGA 322 U 322 333 U 333 317 U 317

2-Methyinaphthalene SVGA 322 U 322 333 U 333 317 U 317 _ __

2-Methylphenol (cresol, o-) SVGA 322 U 322 333 U 333 317 U 3177
2-Nitromniline SVGA 1610 U 1610 1670 U 1670 1580 U 1580
2-Nitrophenol SVGA 322 U 322 333 U 333 317 U 317

3+4 Methylphenol (cresol, SVGA 322 U 322 333 U 333 317 U 317
m+p)

3,3'-Dichlorobenzidine SVGA 643 U 643 1666.0 U 666 634 U 634 _ _

3-Nitioaniliine SVGA 1610 U 1610 1670 U 1670 1580 U 1580
4,6-Dino-2-mthylphenoI SVGA 322 U 322 333 U 1333 317 U 317
4-Bromphenylphenyl ether SVGA 322 U 322 333 U 333 317 U 317
4-Chloro-3-nietiylpheawl SVGA 322 U 322 333 U 333 317 U 317

4-Chloroaniline SVGA 1 322 U 322 333 U 333 317 U 317
4-Chlorophenylphenyl ether SVGA 322 U 322 333 U 333 317 U 317

4-Nitroailine SVGA 1610 U 1610 1670 U 1670 1510 U 1580 _ __

4-Nimrphenol SVGA 1610 U 1610 1670 U 1670 1580 U 1580
Acenaphthene SVGA 322 U 322 333 U 333 317 U 317

Acenaphthylene SVGA 322 U 322 333 U 333 317 U 317
Anthrcene SVGA 322 U 322 333 U 333 317 U 317

Benzp(a)antlaac SVGA 322 U 322 333 U 333 317 U 317
Benzo(a)pyrene SVGA 322 U 322 333 U 333 317 U 317

Benzo~bfluomthene, SVGA 322 U 322 333 U 333 317 U 317
Benzo~gipcrylene SVGA 322 U 322 333 U 333 317 U 317 ___

Benzo~k)fluoranthee SVGA 322 U 322 333 U 333 317 U 317

Bi(-hn-- SVGA 322 U 322 333 U 333 317 U 317
methylethyl)ether

Bis(2-Chlooethoxy~methane SVGA 322 U 322 333 U 333 317 U 317 _ __

Bis(2-chloroedyl) ether SVGA 322 U 322 333 U 333 317 U 317
Bis(2-ethylbexyl) plthalate, SVGA 322 U 322 333 U 333 317 U 317-

Butylbenzylphthalate SVGA 322 U 322 333 U 333 317 U 317
Carbazole SVGA 322 U 322 333 U 333 317 U 317
Chrysene, SVGA 322 U 322 333 U 333 317 U 317

Di-n-butylphthalate SVGA 322 U 322 333 U 333 317 U 317
Di-n-octylphibalate SVGA 322 U 322 333 U 333 317 U 317

Dibenza,h]anthracene SVGA 322 U 322 333 U 333 317 U 317
Dibeozofuran SVGA 322 U 322 333 U 333 317_ U 317

Diethyl phthralate SVGA 322 U 322 333 U 1333 317 U 317
Dimcffiyl phffalate SVGA 322 U 322 333 U 333 3M U 317

Fluoranthene SVGA 322 U 322 333 U 333 317 U 317
Fluorene SVGA 322 U 322 333 U 333 317 U 317

Hexaehlorohenzenc SVGA 322 U 322 333 U 333 317 U 317-
Hexachloro utadienc SVGA 322 U 322 333 U 333 317 U 317 - __

N-exachlorocyclopentadiene SVGA 322 U] 322 1333 U) 333 317 U) 317
Hexahloroethane SVGA 322 U 322 333 U 333 317 U 317

Indeno(1,2,-cd)pyrene SVGA 1 322 U 322 333 U 1333 317 U 317
Isophorone SVGA 322 U 322 333 U 333 317 U. 317

N-Nitroso-di-n-dipropylamine SVGA 322 U 322 333 U 333 317 U 317

N-Nibwoodiphenylamine SVGA 322 U 322 333 U 333 317 U 317
Naphthalene SVGA 322 U 322 333 U 333 317 U 317
Nitrobeozene SVGA 322 U 322 333 U 333 3M7 U 317

Pentachloraphenol SVGA 1610 U 1610 1670 U 1670 1580 U 1580 - ___

Phenanthrene SVGA 322 U 322 333 U 333 317 UT 317-
Phenol SVGA 322 U L32 3 U 333 317 U] 317 ___

Pyrene SVGA 322 U 322 333 U 333 317 U] 317 ___
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S ~~~~~Attachment 1. 100-H-4 Waste Site verification Sample Rnsuts (Organics).__________
J1C3BO, SZ-8 JIC315, Duplicate of J1C393, SZ-1 J1C394, SZ-2

CONSTITUENT CLASS 9/22/2010 9122/2010 9/22/2010 9/22/2010

ug-kg PQL uztg Q PQL ugtkg Q PQL ugk Q PQL
1, 1, 1-Trichloroethane VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

1,1,2,2-Tetrachloroethane VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

1,1,2-Trichloroethane VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
1,1-Dichioroethane VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
1,1-Dichloroethene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
1,2-Dichloroetliane VOA 6.22 U 6.22 6.10 U 6.10 4.72 U 4.72 5.38 U 5.38

1,2-Dichioroethene(Total) VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 14.48
1,2-Dichloropropane VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

2-Butanone VOA 12.4 U 12.4 12.2 U 12.2 9.43 U 9.43 10.8 U 10.8
2-Hexanone VOA 12.4 U 12.4 12.2 U 12.2 9.43 U 9.43 10.8 U 10.8

4-Methyl-2-Pentanone VOA 12.4 U 12.4 12.2 U 12.2 9.43 U 9.43 10.8 U_ 10.8
Acetone VOA 12.4 UJ 12.4 12.2 U 12.2 9.43 UJ 9.43 10.8 UJ 10.8
Benzene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Bromodichloromethane VOA 6.22 U 6.22 6.10 U 6.10 4.72 U 4.72 5.38 U 5.38
Bromoforn VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Bromomethane VOA 10.4 U 10.4 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
Carbon disulfide VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Carbon tetrachloride VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Choombnne VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
Chlorothane VOA 10.4 U 10.4 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
Chlorofom VOA 5-.18- U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Chloromethane VOA 10.4 U 10.4 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
cis-1,2-Dichloroetiylene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
cis, 1,3-Dichloropropene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
Dibromochloromethane VOA 5.18 U 5.18 5.08 U 5.08 13.93 U 3.93 4.48 U 4.48

Ethylbenzene VOA 5.18 U 15.18 5.08 U 5.08 13.93 U 3.93 4.48 U 4.48
Methylenechloride VOA 5.04 UBJ 5.18 4.59 -UBJ 5.08 5.51 UBJ 3.93 5.80 UBJ 4.48

Styrene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 13.93 4.48 U 4.48
Tetrachioroethene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48

Toluene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
trans- 1,2-Dichloroethylene VOA 5.18 U 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
trans- 1,3-Dichloropropene VOA 5.18 U 5.18 1 5.08 1U 5.08 3.93 U 3.93 4.48 U 4.48

Trichloroethene IVOA 5.18 U 5.18 5.08 U 5.08 3.3 U 3.93 4.48 U 4.481
Vinyl chloride VOA 10.4 U 10.4 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
Xylenes (total) VOA 5.18 U 5.18 5.08 U 5.08 3.93 1U 3.93 1 4.48 U 48
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________________ Attachment 1. 100-H4 Waste Site Verification Sample Results (Organics).
J1C395, SZ-3 J1C396, SZ-4 J1C397, SZ-5 J1C398, SZ-6

CONSTITUENT CLASS 9/22/2010 9/27/2010 9/22/2010 9/22/2010
ug/ke Q PQL gft PQL ugk Q _PQL ug/kg Q PQL

1,1,1-Trichioroethane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1, 1,2,2-Tetrachloroethane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

1,1,2-Trichioroethane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1.1-Dichioroethane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1,1-Dichioroethene VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1,2-Dichioroethane VOA 5.68 U 5.68 6.77 U 6.77 6.16 U 6.16 6.05 U 6.05

1,2-Dichlor-oethenc(Total) VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1,2-Dichlonopropane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

2-Butanone VOA 11.4 U 11.4 13.5 U 13.5 12.3 U 12.3 12.1 U 12.1
2-Hexanone VGA 11.4 U 11.4 13.5 U 13.5 12.3 U 12.3 12.1 U 12.1

4-Methyl-2-Pentanone VGA 11.4 U 11.4 13.5 U 13.5 12.3 U 12.3 12.1 U 12.1
Acetone VGA 11.4 UJ 11.4 13.5 WJ 13.5 12.3 UI 12.3 12.1 Ui 12.1
Benzene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Bromodichloromethane VGA 5.68 U 5.68 6.77 U 6.77 6.16 U 6.16 6.05 U 6.05
Bromoform VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Bromomethane VGA 9.47 U 9.47 11.3 U 11.3 10.3 U 10.3 10.1 U 10.1
Carbon disuffide VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Carbon tetrachloride VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Chlorobenzene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Chioroetbane VGA 9.47 U 9.47 11-3 U 11.3 10.3 U 10.3 10.1 U 10.1
Chloroform VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Chioromethane VGA 9.47 U 9.47 11.3 U 11.3 10.3 U 10.3 10.1 U 10.1
cis- 1,2-Dichloroethylene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
cis- 1,2-Dichloropropene VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Dibromochioromethane VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Ethylbenzene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Methylenechloride VGA 5.62 UBJ 4.74 6.65 UBJ 5.64 6.49 UBJ 5.13 5.31 UBJ 5.04

Styrene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Tetrachioroethene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Toluene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
trans- 1,2-Dichloroethylene VGA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
trans-1,3-Dichloropropene VGA 4.74 U 4.74 15.64 U 5.64 5.13 U 5.13 5.04 U 5.04

Trichloroethene VGA 4.74 U 4.741 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Vinyl chloride VGA 9.47 U 9.47 1 11.3 U 11.3 10.3 U 10.3 10.1 U 10.1
Xylenes (total) VGA 4.74 U 4.74 15.64 U 5.64T 5.13 U .5.13 5.04 U 5.04
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H1-4 Waste Site Verificatio Sample Results (Organics).

JIC399, SZ-7 JIC B1, SZ-9 JIC3B2, SZ-10 JIC3B3, SZ-11
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

- ug/k Q PQL ugk Q PQL u~ Q PQL jug Q PQL
1,1,1-Trichloroethane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

1, 1,2,2-Tetrachloroethane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
1, 1,2-Trichloroethane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46, 4.97 U 4.97

1,1-Dichloroethane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
1,1-Dichloroethene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
1,2-Dichloroethane VOA 6.15 U 6.15 5.45 U 5.45 5.35 U 5.35 5.96 U 5.96

1,2-Dichloroethene(Total) VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
1,2-Dicloropropane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

2-Butanone VOA 12.3 U 12.3 10.9 U 10.9 10.7 U 10.7 11.9 U 11.9
2-Hexanone VOA 12.3 U 12.3 10.9 U 10.9 10.7 U 10.7 11.9 U 11.9

4-Methyl-2-Pentanone VOA 12.3 U 12.3 10.9 U 10.9 10.7 U 10.7 11.9 U 11.9
Acetone VOA 12.3 UJ 12.3 10.9 UJ 10.9 10.7 UJ 10.7 11.9 UJ 11.9
Benzene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Bromodichloromethane VOA 6.15 U 6.15 5.45 _U 5.45 5.35 U 5.35 5.96 U 5.96
Bromoforma VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Bromomethane VOA 10.2 U 10.2 9.09 U 9.09 8.92 U 8.92 9.94 U 9.94
Carbon disuilfide VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Carbon tetrachloride VOA 5.12 U 5.12 4-54 U 4.54 4.46 U 4.46 4.97 U 4.97

Chlorobenzene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
choroethane VOA 10.2 U 10.2 9.09 U 9.09 8.92 U 8.92 9.94 U 9.94
Chlorofom VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

chloromethane VOA 10.2 U 10.2 9.09 U 9.09 8.92 U 8.92 9.94 U 9.94
cis-1,2-Dichloroethylene VOA 5.12 U 5.12 4.54 U 4.54 4.46 _U 4.46 4.97 U 4.97
cis-1,3-Dichloropropene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
Dibromochloromethane VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Ethylbe-zn VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
Methylenechloride VOA 4.99 UBJ 5.12 4.70 UBJ 4.54 4.57 UBJ 4.46' 5.24 UBJ 4.97

Styrene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
Tetrachloroethene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Toluene VOA 5.12 U 5.12 4.54 U 14.54 14.46 U 4.46 4.97 U 4.97
tans-1,2-Djchloroethylene VOA 5.12 U 5.12 4.54 U 4.54 4.46 -U- 4.46 4.97 U 4.97
nrns-1,3-Dichloroproperie VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97

Trichioroethene VOA 5.12 U 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
Vinyl chloride VOA 10.2 U 10.2 9.09 U 9.09 8.92 U 8.92 9.94 U 9.94
Xylene (total) VOA 5.2 5.12 4.54 U 4.54 4.46 U 4.46 4.97 U 4.97
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H4 Waste Site verification Sample Results (Organics).
JIC3B4, SZ-12 J1C3B6, SS-1 .11C3B7, SS-2 JlC3BS, SS-3

CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
jugkg Q- 1QL ugk Q I'QL jugtg Q PQL jug/g Q PQL

1,1,1-Trichloroethane VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
1, 1,2,2-Tetrachloroetliane VOA 4.98 U- 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

1,1,2-Trichloroethane VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
1,1-Dichloroetliane VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
1,1-Dichloroethene VOA 4.98 U .4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
I ,2-Dichloroethae VOA 5.98 U 5.98 16.29 U 6.29 6.08 U 6.08 5.76 U 5.76

1,2-Dichloroethene(Total) VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
1,2-Dichloropropane VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

2-Butanone VOA 12.0 U 12.0 12.6 U 12.6 12.2 U 12.2 -11.5- U 11.5
2-Hexanone VOA 12.0 U 12.0 12.6 U 12.6 12.2 U 12.2 11.5 1U 11.5

4-Methyl-2-Pentanone VOA 12.0 U 12.0 12.6 U 12.6 12.2 U 12.2 11.5 U 11.5
Acetone VOA 12.0 UJ 12.0 12.6 U 12.6 12.2 U 12.2 11.5 U 11.5
Benzene VOA 4.98* U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Bromodicliloromeliane VOA 5.98 U 5.98 6.29 U 6.29 6.08 U 6.08 5.76 U 5.76
Broinoforin VOA 4.98 U -4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Bromomethane VOA 9.97 U 9.97 10.5 U 10.5 10.1 U 10.1 9.60 U 9.60
Carbon disulfide VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Carbon tetrachloride VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Chlorobenzene VOA 4.98 U 4.98 52 U 5.24 5.07 U 5.07 4.80 U 4.80
Chioroethane VOA 9.97 U 9.97 10.5 U 10.5 10.1 U 10.1 9.60 U 9.60
Chloroform VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Chloroinethane VOA 9.97 U 9.97 10.5 U 10.5 10.1 U 10.1 9.60 U 9.60
cis-1,2-Diclorehlene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
cis-1,3-Dicloropropene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
Dibromochloromethan VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Ethylbenzene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
Methylenechloride VOA 4.82 UBJ 4.98 6.79 UB 5.24 5.02 UBI 5.07 5.46 UBJ 4.80

Styrene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
Tetrachloroethene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Toluene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
trans-I1,2.Dichloroehylene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80
trana-1,3-Dichloropropene VOA 4.98 U 4.98 5.24 U 5.24 5.07 U 5.07 4.80 U 4.80

Trichloroethene VOA 4.98 U 4.98 5.24 :U 5.24 5.07 U 5.07 48 U 4.80
Vinyl chloride VOA 9.97 U 9.97 10.5 U 10.5 10.1 U 10.1 9.60 96
Xylenes (total) VOA 4.98 UL 4.98 5.24 U 5.24 5.07 U 5.07 4.80148

Attachment I Sheet No. 23 of28
Originator T. E Queen Date 1/12/11

Checked I. D. Skoglie Date 1/12/11
CaIc. No. OIOOH-CA-VO15O Rev. No. 0
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___________________ Attachment 1. 100-114 Waste Site Verification Sample Results (Organics)._________
JIC3B9; SS-4 J1C3CO, SS-5 JIC3C1, Equipment blank J IC3C2, Trip blank

CONSTITUENT CLASS 9/22/2010 9122/2010 9/2212010 9/22/2010 ___

ug/kg Q PQL ugtg Q PQL ugk Q. PQL ug/kg Q PQL
1,1,1-Trichloroethane VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

1,1,2,2-Tetrachloroethane VOA 5.09 U 5.09 4.94 U 4.94. 5.00 U 5.00 5.10 U 5.10
I,1,2-Trichloroethsne VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

1,1-Dichloroethane VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
1,-Dichloroethene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
1,2-Dichloroethane VOA 6.11 U 6.11 5.93 U 5.93 6.00 U 6.00 6.13 U 6.13

1,2-Dichloroethene(Total) VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
1,2-Dichlompropane VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

2-Butanone VOA 12.2 U 12.2 11.9 U 11.9 12.0 U 12.0 12.3 U 12.3
2-Hexanone VOA 12.2 U 12.2 11.9 U 11.9 12.0 U 12.0 12.3 U 12.3

4-Methyl-2-Pentanone VOA 12.2 U 12.2 11.9 U 11.9 12.0 U 12.0 12.3 U 12.3
Acetone VOA 12.2 U 12.2 11.9 U 11.9 12.0 U 12.0 12.3 U 12.3
Beazene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Bromodichioromethane VOA 6.11 U 6.11 5.93 U 5.93 6.00 U 6.00 6.13 U 6.13
Bromoform VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Bromomethane VOA 10.2 U 10.2 9.88 U 9.88 10.0 U 10.0 10.2 U 10.2
Carbon disulfide VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Carbon tetrachloride VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Chlorobenzene VOA 5.09 U 5.09 4.9 U 4.94. 5.00 U 5.00 5.10 U 5.10
Chioroethane VOA 10.2 U 10.2 9.88 U 9.88 10.0 U 10.0 10.2 U 10.2
Chloroform VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Chloromethane VOA 10.2 U 10.2 9.88 U 9.88 10.0 U 10.0 10.2 U 10.2
cis- 1,2-Dichloroethylene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
cis-1,3-Dichloropropenp VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Dibromnochlorometiane VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10- U 5.10

Ethylbenzene, VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Methylenechloride VOA 5.31 UBJ 5.09 4.7 UBJ 4.94 5.68 UBJ 5.00 5.83 UBJ 6.13

Styrene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Tetrachioroethene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Toluene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
trans-1,2-Dichloroethylene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
trans-1,3-Dichloropropene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10

Trichioroethene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Vinyl chloride VOA 10.2 U 10.2 9.88 U 988 10.0 U 10.0 10.2 U 10.2

Xena(total) VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Attachment 1 Sheet No.-- 24of 28
Originator T. E. Queen Date 1/12/11

Chocked J. D. Skoglie Date 1/12/11
Caic. No. 0100H-CA-V0150 Rev. No. 0
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Acrobat 8.0

CALCULATION COVER SHEET

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

Area: 1 00-H

Discipline: Environental Calculation No: 0O100H-CA-VO 1 19[~ lc/

Subject: 1 00-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Programn: 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.

Conmmitted Calculation 0 PreliminaryE[] Superseded LIVoided L

0 Cover I1Bk
Summary= 4 T. E. Queen Sk e I. B. eeosi D. F. Obenauer
Total = 5 _____ & d &__ _

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007)

DE0l -437.03
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Washington Closure Hanford, Inc. CALCULATION SHEET I5- wi/cIi
I Originator- I T. E. Queen AM-,~ I Date: I1/18/2011 1 Calc.No.: I 0100H-CA-V04#A- I Rev.: 1 0

Project: 100-H Field Remediaion IJob No: 14655 1Checked. J. D. Skoglie )r\ Date: 11/18/2011
Su ect 100-H-4 Waste Site Direct Contact Hazard Qotient and Carcinogenic Risk Calculations v1 Sheet No. I of 4

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 1 00-H-4 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009a), the following
6 criteria must be met:
7

8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of<l1.0 for noncarcinogens

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

13
14 GIVEN/REFERENCES:
15

16 1) DOE-RL, 2009a, Remedial Design-Report/R emedial Action Work Plan for the 100 Area,
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
18 Richland, Washington.
19
20 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22

23 3) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24

25 4) WCH, 2011, Remaining Sites Verification Package for the IJ00-H-4 171 7-H Hot Shop, French
26 Drain, and Contaminated Storage Unit, Attachment to Waste Site Reclassification Form 2011 -001,
27 Washington Closure Hanford, Inc., Richland, Washington.
28

29

30 SOLUTION:
31
32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
34 (DOE-RL 2009a).
35
36 2) Sum the HQs and compare this value to the cumulative HQ of <l.0.
37
38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10-6 (DOE-RL 2009a).
41

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.

43

44
45

46

47

Remaining Sites Verification Package for the I100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B-50
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Washington Closure Hanford, In. CALCULATION SHEET 71
I Originator I T.E.Queen A~\ I Date: 1 1/18/2011 ICalc.No.: I 010OH-CA-V~i Rev.: I I 01I Project: I100-H Field Rem' Iation Job No: 114655 Checked: I3. D. Skoglie Date: 1 /18/201

Subect: I100-H-4 Waste Site Direct Contact Hazard Quotient and Csrcinogenic Risk Calculatin Sheet No. 2 of 401

1METHODOLOGY:
2

3 The 1 00-H4 waste site is comprised of one decision units for verification sampling which underwent
4 statistical sampling. Five focused samples were also collected. The direct contact hazard quotient and
5 carcinogenic risk calculations for the 100-H-4 waste site were conservatively calculated for the entire
6 waste site using the greater of the statistical and focused verification soil sample results (WCH 2011).
7 Of the contaminants of potential concern (COPCs) for this site, boron, molybdenum, the detected
8 polycyclic aromatic hydrocarbons, pesticides, and polychlorinated biphenyls require HQ and risk
9 calculations because these analytes were detected and a Washington State or Hanford Site background

10 value is not available. Mercury requires HQ and risk calculations because this analyte was detected
11 above background. Arsenic was detected above background; however, the arsenic standard is not
12 toxicity based. Lead was detected above background; however, lead does not have a reference dose for
13 calculation of a hazard quotient because toxic effects of lead are correlated with blood-lead levels rather
14 than exposure levels or daily intake. Although total petroleum hydrocarbons (motor oil) were detected
15 and no background value is available, the risk associated with total petroleum hydrocarbons do not
16 contribute to the cumulative toxicity calculation. All other site nonradionuclide COPCs were not
17 detected or were quantified below background levels. An example of the HQ and risk calculations is
18 presented below:
19
20 1 ) For example, the maximum value for boron is 2.26 mg/kg, divided by the noncarcinogenic RAG
21 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics. effects formula in
22 WAG 173-340-740[3]), is 3.1 x 10 4. Comparing this value, and all other individual values, to the
23 requirement of <1.0, this criterion is met.
24

25 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
26 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
27 individual HQ values prior to rounding are used for this calculation. The-sum of the HQ values is
28 6.0 x 10-2. Comparing this value to the requirement of <1 .0, this criterion is met.
29
30 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
31 RAG value, then multiplied by 1.0 x 10-6. For example, the maximum value for benzo(a)pyrene is
32 0.0529 mg/kg, divided by 0. 137 mg/kg, and multiplied as indicated, is 3.9 x 10-7. Comparing this
33 value, and all other individual values, to the requirement of <1 x 10-6, this criterion is met.
34
35 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
36 risk can be obtained by summing the individual values. To avoid errors due to intermediate
37 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
38 of the excess cancer risk values is 7.3 x 10-> Comparing this value to the requirement of <1 x 1i0-5
39 this criterion is met.
40

41 RESULTS:
42
43 1) List individual noncarcinogens and corresponding HQs >1.0: None
44 2) List the cumulative noncarcinogenic HQ >1.0: None 1-
45 3) List individual carcinogens and corresponding excess cancer risk >1 x 10:None
46 4) List the cumulative excess cancer risk for carcinogens >1 x 10-F5: None
47
48 Table 1 shows the results of the hazard quotient and excess cancer risk calculations.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Washington Closure Hanford, Inc. CALCULATION SHEET j i/m/11!
I Originator: IT. E.Queen & M./' I Date: 1 1/18/2011 1 Calc. No.: I0100H-CANV0ft I Rev.: 1 0

I Project: 100-H Field Rcmefation IJob No: 1 14655 1Checked: IJ. D. Skoglie AA IDate: 11/18/2011
1 Subect: I100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3 of 4

I Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the
2 100-H4 Waste Site.___________ ____

3 Statistical or Iocrioe Cacnoe
4 Contaminants of Potential Maximum Noncrcaoge CaCarcinoge

5 Concern Value' RAg/g Quotient RAGkg Risk
(m/g I (mg/kg

8 Arsenicc 8.36 20 - 0.667-
9 Boron 2.26 7,200 3.11E-04 - I -

10 Leadd 18.4 353 f -- - j -

11 Mercury 0.408 24 IJ E-02 - J -

11 Molybdenum 0.478 400 j 1.2E-03- _____

12 . I .

13 Acenaphthene 0.0511 4,800 1.1E-05 - -
14 Benzo(a)anthracene 0.0746 -- -- 1.37 5.413-08
15 Benzo(a)pyrene 0.0529 -- 0.137 3.9E-07
16 Benzo(b)fluoranthene 0.0441 -- -- 1.37 3.?F-08

17 Benzo(ghii)perylene* 0.0459 2,400 1.9E-05 - -

18 Benzo(k)fluoranthene 0.0272 -- -- 1.37 2.OE-08

19 Chrysene 0.0313 --- 13.7 2.313-09
20 Dibenz(ah)anthracene 0.00662 - -- 1.37 4.8E-09
20 Fluoranthene 0.0290 3,200 9.1E-06 - -

21 Fluorene 0.00418 3,200 1.313-06 -- -

22 Indeno(1,2,3-cd)pyrene 0.0311 -- -- 1.37 2.3E-08
23 Phenanthrene 0.00285 24,000 1 .2E-07 -

24 Pyrene 0.0157 2,400 6.5E-06 -

26 Chlordane (alpha, gamma) 0.00445 [ 40 1 11E-04 ] .86 J 1.6E-09
27 DDE, 4,4'- 0.00295 [ -- I -- j 2.94 J 1OE-09

28 DDT, 4,4'- 0.00194 j 40 14.9E-05 j 2.94 J 6.6E-110

29 PolJyhkiiatBihnyls% .-, .. , .. ~
30 Aroclor-1254 0.0665 1.6 4.2E-02 0.5 1.3E-07
30 Aroclor-1260 0.0352 - . 0.5 7.OE-08

31 ~. v . .

32 Diesel range and motor oi 188 200 - --

34 [Cumulative Hazard Quotient: 6.OE-02 T 73E035 Cumulative Excess Cancer Risk:73E0

36 '= From WCH (2011).

37 =Value obtained from the RDRIRAWP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method

38 B, 1996, unless otherwise noted.
'= Thbe arsenic cleanup level of 20 mg/kg has been agreed to by the Tn-Party Agreement Project Managers as discussed in Section

39 2.1.2.1 of the RDR./RAWPT (DOE-RL 2009a). The arsenic standard is not toxicity based, therefore, the hazard quotient will not be
40 calculated.

41 d = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic Model
42 for Lead in Children, EPA/540/R 93/081, Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C.
43

44 Toxicity data for these chemicals are not available. RAGs fare based on surrogate chemicals.

45 Contaminant: benzo(ghi)perylene, surrogate: pyrene

46 Contaminant: phenanthrene; surrogate: anthracene

46 f= The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
-- = not applicable RAG = remedial action goal
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Washington Closure Hanfor!l, Inc. CALCULATION SHEET 11 /~h
I Originator T. E. Queen M4f~ I Date: l/18/2011 I Caic. No.: I 010OH-CANN;W~ I Rev.: I 0

Project: 100-H Field Rem t-ation Job No: 1 14655 1Checked: IJ. D. Skoglie Date: -1/1 8/20 11
I Subject: I1I00-H-4 Waste Site Direct Contact Hazard Qotient and Carcinogenic Risk Calculations Sheet No. 4 of 401

1 CONCLUSION:
2

3 The calculations in Table 1 demonstrates that the 1 00-H-4 waste site meets the requirements for the
4 direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
5 RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotients and
6 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-H Area Field Remediation Job No. 14655

Area: 1 00-H

Discipline: Environmental *Calculation No: 010OOH-CA-VO1 56

Subject: 1 00-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

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 Z Preliminary []Superseded [] Voided []

Rv, Sheet Numbers~ Originator~r. Checker. i'Reviewer, App~roval; - Date ,r
Cover 1 ~.

0 Sheets =3 'T E Queen 1. B. Berezovsk' DJ e 1 .Oeae
Total 4 le FOeae

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain CaIc. No. from Document Control and Form from Intranet
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Washington Closure Hanforti, Inc. CALCULATION SHEET
OriginatorI T. E. Queen IDate: 1/18/2011 1Calc. No.: IOIOOH-CA-VOI56 Rev.: 0
I Project I 100-H Field Remediation I Job No: I14655 1 Checked: I1. B. BerezovskiA )dk Date: 1 1/18/2011

Subject: 100-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 3
1Groundwater

1PURPOSE:
2

3 Provide documentation to Support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-H4 waste site. In accordance with the remedial action goals (RAGS) in the
6 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
7 must be met:
8
9 1) An HQ of <1 .0 for all individual noncarcinogens

10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) An excess cancer risk of <1 x 10-6 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
18 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
19 Washington.
20

21 2) DOE-RL, 2009b, 100 Area RemedialAction Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
23
24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
25
26 4) WAC I 73-340-740(3)(a)(ii)(A), "Groundwater Protection."
27
28 5) WCH, 2011, Remaining Sites Verification Package for the I100-H-4, 171 7-H Hot Shop, French
29 Drain, and Contaminated Storage Unit, Attachment to Waste Site Reclassification Form 2011 -001,
30 Washington Closure Hanford, Inc., Richland, Washington.
31
32

33 SOLUTION:
34
35 1) *Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
36 lKd less than that required to show no migration to groundwater in 1,000 years using the RESRAD
37 generic site model (BHI 2005).
38
39 2) Sum the HQs and compare this value to the cumulative HQ of <1 .0.
40
41 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
42 soil and with a Kdj less than that required to show no migration to groundwater in 1,000 years using
43 the RESRAD generic site model (BHI 2005).
44

45 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 X1 0-5.
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Washington Closure H~anford, Inc. CALCULATION SHEET
Oiginator: IT. E. Queen IDate: 1/18/2011 Calc. No.: IOO1H-CA-V0156. Rev.: 0
I Project: I 100-H Field Reiiiediation I Job No: I14655 IChecked: I I. B.Berezovskiy~. Date: 1/821I

S Ijet 100-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection ofShdN.2o3
Sujc:IGroundwater SetN.2o

1 METHODOLOGY:
2

3 The 1 00-H-4 waste site is comprised of a single decision unit for verification sampling. Hazard quotient
4 and carcinogenic risk calculations for potential impact to groundwater at the 100-H-4 waste site were
5 conservatively calculated for the entire waste site using the maximum value for each analyte
6 (WCH 2011). Of the contaminants of potential concern (COPCs) for this site, boron, acenaphthene, and
7 fluorene are included because they do not have a Hanford Site-specific or Washington State background
8 value available and their respective distribution coefficients are less than that necessary to show no
9 migration to groundwater in 1,000 years using the generic site RESRAD model (DOE-RL 2009). Based

10 on ths model and a vadose zone of approximately 9.9 m (32.4 ft) thickness, a Kd of 7.9 or greater is
I1I required to show no predicted migration to groundwater in 1,000 years using the generic site model.
12 Additionally, arsenic was detected above background; however, the arsenic standard is not toxicity
13 based, therefore a groundwater HQ is not calculated. All other site nonradionuclide COPCs were not
14 detected, quantified below background levels, or have a K1 greater than 7.9. An example of the HQ and
15 risk calculations for soil constituents with a potential impact to groundwater is presented below:
16
17 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
18 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
19 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
20 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
21 where the RAG is the groundwater cleanup level (j tg/L) (calculated with, and related to the hazard
22 quotient through, WAG 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/10OO g~g (conversion factor).
23 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
24 maximum soil value for boron is 2.26 mg/kg, divided by the noncarcinogenic RAG value of 320
25 mg/kg, is 1.7 x 10-3. Comparing this value, and all other individual values, to the requirement of
26 <1.0, this criterion is met.
27
28 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
29 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
30 individual HQ values prior to rounding are used for this calculation.) The sumn of the HQ values is
31 7.7 x 10-3. Comparing this value to the requirement of <1.0, this criterion is met.
32
33 3) No carcinogenic constituents met the criteria for evaluation in groundwater at the 1 00-H-4 waste
34 site; therefore, no calculations of excess carcinogenic risk were performed.
35
36 4) WAG 173-340-740(3)(a)(ii)(A) (1996) provides the "1 00 times rule" but also states "unless it can be
37 demonstrated that a higher soil concentration is protective of ground water at the site." When the
38 "100 times rule" values are exceeded, RESRAD was used to demonstrate that higher soil
39 concentrations may be protective of groundwater."
40

41 RESULTS:
42
43 1) List individual noncarcinogens and corresponding HQs >1.0: None
44 2) List the cumulative noncarcinogenic HQ >1.0: None
45 3) List individual carcinogens and corresponding excess cancer risk >1 x 10: None
46 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None.
47
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Washington lsr af 1 , Inc. CALCULATION SHEET

Orignator. T. E. Queen Date: 1/18/2011 1Calc. No.: I0OIOH-CA-VO156 Rev.: 0
Project I 100-H Field Remediation IJob No: I14655 1 Checked: 1 1. B. BcrezovskiyJX0~ Date: 1 1/18/2011

Subject: I100-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3
1Groundwater

1 Table I shows the results of the calculations.
2

3

4 Table 1. Hazard Quotient and Excess Cancer Risk for Protection of Groundwater Results for the
5 100-H-4 Waste Site.

6 Statistical or Noncareinogen Cacnoe
7 Contaminants of Potential Concern MadnmRAG'Hzr RAGb Carcinogen

8 Value' (mg/kg Quotient (mow~ Risk

II Arsenic' 8.36 20 . I - -

Boron J 2.26 320 1 7.lE-03- j
12 PO____ I

13 Acenahthene 0.0511 [ 96 1 5.3E-04-
14 Fluorene 0.00418 64 1 6.5E-05

15 TOWIFLs,~
16 Cumulative Hazard Quotient: I 7.7E-03

17 ICumulative Excess Cancer Risk: O.OE+OO
18 Notes:
18 = From WCH (2011).

19 b= Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and
20 "100 times" model unless otherwise noted.
21 =The arsenic cleanup level of 20 mg/kg has been agreed to by the Tn-Party Agreement Project Managers as discussed in Section 2.1.2.1
22 of the RDR/RAWP (DOE-RL 2009a). The arsenic standard is not toxicity based, therefore, will not have a hazard quotient calculated.

23 - = not applicable

24 RAG - remedial action goal

25

26

27 CONCLUSION:
28

29 This calculation demonstrates that the 1 00-H-4 waste site meets the requirements for the hazard
30 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP
31 (DOE-RL 2009).
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSM[ENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2010b). This DQA was performed in accordance with site
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis
Plan (SAP) (DOE-RL 2009).

A review of the sample design (WCH 201l0b), the field logbook (WCH 2010a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. To ensure quality data, the SAP data assurance
requirements and the data validation procedure for chemical analysis and radiochemnical analysis
(BHI 2000a, BHI 2000b) are used as appropriate. This review involves evaluation of the data to
determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 100-H-4 waste site were provided by the laboratories in
sample delivery group (SDG) K2383. SDG K2383 was submitted for third-party validation. No
major deficiencies were identified in the analytical data set. Minor deficiencies are discussed as
follows below. If no comments are made about a specific analysis, it should be assumed that no
deficiencies affecting the quality of the data were found.

SDG K(2383

This SDG comprises 13 statistical samples (J1C393 through J1C399, J1C3BO through J1C3B5)
from the 100-H-4 shallow-zone excavation, and 5 focused samples (J1C3B6 through JLC3B9,
J1C3CO). A field duplicate pair (JLC3BO/J1C3B5) is included in this SDG. These samples were
analyzed for inductively couples plasma (ICP) metals, mercury, hexavalent chromium, volatile
organic compounds (VOCs), semnivolatile organic compounds (SVOCs), polycyclic aromatic
hydrocarbons (PAH), total petroleum hydrocarbons (TPH), polychlorinated biphenyls (PCBs),
pesticides, strontium-90, isotopic uranium, and by gamma energy analysis (GEA). In addition,
one equipment blank (J1C3Cl) was collected and analyzed for ICP metals, mercury, SVOCs,
VOCs, and PAH, and one trip blank (J1C3C2) was collected and analyzed for VOs. SDG K2383
was submitted for third-party validation. Minor deficiencies are as follows:

In the radionuclide analysis, all thorium-232 results were qualified as estimates and flagged "J"
by third-party validation, due to a laboratory duplicate relative percent difference (RPD) above
quality control (QC) limits at 38%. Estimated data are useable for decision-making purposes.
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In the TPH analysis, all of the motor oil data in SDG K2383 were qualified by third-party
validation as estimated with "J" flags, due to lack of a matrix spike (MS), matrix spike duplicate
(MSD), and laboratory control sample (LCS) analysis. Estimated, or "J"-flagged, data are
acceptable for decision-making purposes.

In the SVOC analysis, all hexachlorocyclopentadiene results were qualified as estimates and
flagged "J" by third-party validation, due to an LCS below QC limits at 32%. Estimated data are
useable for decision-making purposes.

In the SVOC analysis, the MSIMSD RPDs for 1,2-dichlorobenzene (45%), 1,3-dichlorobenzene
(63%), and hexachiorocyclopentadiene (40%), were above the QC criteria of 30%. The results
for these SYOCs were qualified as estimated and flagged "J" by third-party validation. The data
are useable for decision-making purposes.

In the VOC analysis, the detected methylene chloride results are of similar magnitude as the
method blank results, and may be considered estimated due to method blank contamination. All
detected methylene chloride sample results were raised to the required quantitation limit (RQL),
qualified as undetected estimates, and flagged "U"~ by third-party validation. The data are
useable for decision-making purposes.

In the VOC analysis, the MSD recovery for methylene chloride, 49%, was below the QC criteria.
The methylene chloride results for sample J1C393 through J10399 and J1C3BO through J1C3B4
were qualified as estimated and flagged "J", by third-party validation. The data are useable for
decision-making purposes.

In the VOC analysis, the MSIMSD RPD for acetone, 37%, was above the QC criteria of 30%.
The acetone results for sample J1C393 through J10399 and J1C3BO through J1C3B4 were
qualified as estimated and flagged "J" by third-party validation. The data are useable for
decision-making purposes.

In the PCB analysis, all of the aroclor- 122 1, aroclor- 1232, aroclor- 1242, aroclor- 1248, and
aroclor-1254 results for all samples in SDG 2383 (except J1lC395, which was reanalyzed in a
separate analytical batch due to low LSC recoveries in the original sample) were qualified by
third-party validation as estimated with "J" flags, due to lack of a method blank analysis.
Estimated, or "J"-flagged, data are acceptable for decision-making purposes.

In the PCB analysis, all of the PCB results for sample J1C395 were qualified by third-party
validation as estimated with "J" flags, due to lack of an MS and MSD analysis. Estimated, or
"J"-flagged, data are acceptable for decision-making purposes.

In the PCB analysis, the surrogate recoveries for aroclor- 1254 and aroclor- 1260 in sample
J1C3B4 (150% and 15 8%) are above the QC criteria. Third-party validation qualified all
aroclor-1254 and aroclor-1260 results for sample J1C3B4 as estimated and flagged "J."
Estimated, or "J"-flagged, data are acceptable for decision-making purposes.
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In the pesticides analysis, all of the toxaphene data in SDG K2383 were qualified by third-party
validation as estimated with "J" flags, due to lack of an MS, MSD, and LCS analysis. Estimated,
or "J"-flagged, data are acceptable for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for
antimony (44%), arsenic (69%), barium (69%), boron (67%), cadmium (69%), calcium (7%),
cobalt (69%), copper (42%), lead (66%), manganese (136%), selenium (67%), silicon (150%),
silver (67%), vanadium (66%), and zinc (64%). These analytes did not have mismatched spike
and native concentrations in the original MS. All antimony, arsenic, barium, boron, cadmium,
calcium, cobalt, copper, lead, manganese, selenium, silicon, silver, vanadium, and zinc data for
SDG K2383 were considered estimated and flagged "J" by third-party validation due to the MS
recoveries outside the QC limits. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, all silicon results were qualified as estimates and flagged "J"~ by third-
party validation, due to an LCS below QC limits at 59%. Estimated data are useable for
decision-making purposes.

In the ICP metals analysis, all chromium and magnesium results were qualified as estimates and
flagged "J" by third-party validation, due to a laboratory duplicate RPD above QC limits at 65%
and 40%, respectively. Estimated data are useable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference evaluations of main sample(s) versus the laboratory duplicate(s) are
routinely performed and reported by the laboratory. Any deficiencies in those calculations are
reported by SDG in the previous sections.

Field quality assurance/quality control (QA/QC) measures are used to assess potential sources of
error and cross contamination of samples that could bias results. Field QA/QC samples, listed in
the field logbook (WCH 2010a), are the 100-H-4 primary and duplicate samples
(J1CBO/JLCB5). The main and QAIQC sample results are presented in Appendix B.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPIs are not
calculated for analytes that are not detected in both the main and duplicate sample at more than
five times the target detection limit. Relative percent difference of analytes detected at low
concentrations (less than 5 times the detection limit) are not considered to be indicative of the
analytical system performance. The RPD calculation brief in Appendix B provides details on
duplicate pair evaluation and RPD calculation.

The RPD calculated for silicon (34.4%) in the field duplicate sample is above the acceptance
criteria (30%). A secondary check of the data variability is used when one or both of the
samples being evaluated (main and duplicate) is less than five times the target detection limit
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(TDL), including undetected analytes. In these cases, a control limit of ±2 times the TDL is used
(Appendix B) to indicate that a visual check of the data is required by the reviewer. No data
required this check. A visual inspection of all of the data is also performed. No additional major
or minor deficiencies are noted. The data are useable for decision-making purposes.

SUMMIVARY

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 100-11-4
waste site verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling. The
DQA review for 100-H1-4 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The verification sample analytical data are stored in the
Environmental Restoration (ENRE) project-specific database prior to being submitted for
inclusion in the Hanford Environmental Information System (HEIS) database. The verification
sample analytical data are also summarized in Appendix B.

REFERENCES

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

B HL 2000b, Data Validation Procedure for Radiochemical Analysis, BHI-0 143 3, Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

DOE-RL, 2009, 100 Area Remedial Action Sampling and Analysis Plan, DOEIRL-96-22, Rev. 5,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

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

WCH, 2010a, 100H Field Remediation and Sampling, Logbook EL- 1627-04, pp. 72-73,
Washington Closure Hanford, Richland, Washington.

WCH, 2010b, Work Instruction for Verification Sampling of the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit, Work Instruction No. 0O1OOH-WI-G005 1,
Rev. 0, Washington Closure Hanford, Richland, Washington.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit C-4


