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WASTE SITE RECLASSIFICATION FORM

Date Submitted: 2/14/11 Operable Unit(s):  100-HR-1 Control Number: 2011-001

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

Phone:  372-9227

Type of Reclassification Action:

Closed Out ] Interim Closed Out [XJ No Action []
RCRA Postclosure [] Rejected [] Consolidated [J

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed

Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit,

if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste
management units will occur at a future date.

Description of current waste site condition:
The 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated Storage Unit waste site is located within the 100-HR-1

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-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-IU-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD),

U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). 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 m [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, 1717-H Hot Shop, French Drain, and Contaminated Storage Unit
(attached).

Regulator Comments:

Approval of this WSRF documents regulator agreement that the 100-H-4 waste site qualxﬁcs 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 [] No [X]  Imstitutional Controls: Yes [] No X O&M requirements: Yes [[] No X
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.

>y y v, 1 vl

M. S. French s/z ?///
DOE Federal Project Director (printed) Sigtrature Date ’

N. Menard W "/’ / 1)
Ecology Project Manager (printed) Signature Date

EPA Project Manager (printed) 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 SUMMARY

The 100-H-4, 1717-H Hot Shop, French Drain, and Contaminated Storage Unit waste site is
located within the 100-HR-1 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 100-H Area facilities in 1974 (WHC 1991).

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 remedial action goals (RAGs) for several constituents. Based on these results,

portions of the 100-H-4 waste site were recommended for remediation (WCH 2009).

Remedial action was performed at the 100-H-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 m (3 ft) below ground surface. Verification sampling
for the 100-H-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 (SVOC:s), 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-H-4 waste site. A summary
of the verification sampling analytical results evaluated against the applicable criteria is
presented in Table ES-1. The results of the verification sampling are used to make
reclassification decisions for the 100-H-4 waste site in accordance with the TPA-MP-14
procedure in the Tri-Party Agreement Handbook Management Procedures (DOE-RL 2007).

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit ES-1
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Table ES-1. Summary of Remedial Action Goals for 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit. (2 Pages)
g g
Remedial
Regl.llatory Remedial Action Goals Results A.ctlo.n
Requirement _ Objectives
Attained?
Site-specific RESRAD modeling
Direct Exposure — | Attain 15 mrem/yr dose rate above ?I'Cfilct.s tha; thse due;lt/expgsure dose
Radionuclides background over 1,000 years. imitation o 1. fretvyr above Yes
: ’ background will not be exceeded
within 1,000 years.
Direct If,xposqre = | Attain individual COPC RAGs. All individual (;OPC concentrat}on§ Yes
Nonradionuclides are below the direct exposure criteria.
. . Attain a hazard quotient of <1 for T .
Dlrec.t Contact Risk | 411 individual noncarcinogens. All individual hazard quotients are <1.
Requirements — - - - - Yes
Nonradionuclides Attain a cumulative hazard The cumulative hazard quotient
quotient of <1 for noncarcinogens. |(6.0 x 10?) is <1.
lztlta;u; 32 ?gf?;;;?gﬁ: risk of The excess cancer risk gor individual
Risk Re_quirer.nents ~ | carcinogens. carcinogens is <1 x 10, Yes
Nonradionuclides - - - 3
Attain a cumulative excess cancer . | The total excess cancer risk (7.3 x 107)
risk of <1 x 107 for carcinogens. |is <1 x 107,
Attain single-COPC groundwater
and river protection RAGs.
Attain national primary drinking Drinking water standards for
water standards % 4 mrem/yr beta/gamma and alpha emitting
(beta/gamma) dose rate to target radionuclides are met for site COPCs.
Groundwater/River | Teceptor/organs. Slte-:c) pecific RES.RAD glodelmg
Protection — predicts that uranium will not reach Yes
Radionuclides Meet drinking water standards for |groundwater at concentrations
alpha emitters: the most stringent [€xceeding the 30 pg/L uranium MCL
of 15 pCi/L MCL or 1/25th of the (40 Code of Federal Regulations
derived concentration guides from 141..66) for uranium in drinking water
DOE Order 5400.5 °. within 1,000 years.
Meet total uranium standard of
30 ug/L (21.2 pCi/L) °.
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-1. Summary of Remedial Action Goals for 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit. (2 Pages)

-

Remedial

Regt.llatory Remedial Action Goals - Results A.ctlo.n
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 RDR/RAWP (DOE-
RL 2009b) predicts these constituents
will not reach groundwater (and,
therefore, the Columbia River) within
1,000 years d

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

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

¢ Based on the isotopic distribution of uranium in the 100 Area, the 30 pug/L. MCL corresponds to 21.2 pCi/L.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

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 m (6.6 ft) vertically in 1,000 years (based on the
constituent with the lowest distribution coefficient of lead and mercury of 30 mL/g). The vadose zone underlying the soil
below the site at the deepest test pit location is approximately 9.9 m (32.5 ft) thick. Therefore, residual concentrations of these
constituents are predicted to be protective of groundwater and the Columbia River.

COoPC = contaminant of potential concern

MCL = maximum contaminant level (drinking water standard)
PCB = polychlorinated biphenyl

RAG - =remedial action goal

RDR/RAWP = 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-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-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 (RAOs) and remedial action goals
(RAGsS) as established in the Remedial Design Report/Remedial Action Work Plan for the

100 Area (RDR/RAWP) (DOE-RL 2009b) and the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-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-m [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 1
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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 sanitary 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 BOYXY?2, detected cesium-137 at an estimated activity of 0.059 pCi/g, well below the
Hanford Site background activity of 1.1 pCi/g. 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.

Rev. 0
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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 . Method Value Reported Lab
Number Constituent Name (pCi/g) Qualifier PQL
Cesium-137 0.059 J 0.06
Cobalt-60 U 0.06
Europium-155 U 0.18
BOYXY2 G GS
OYXY2 I mericium-241 | C2™™ U 045
Europium-152 U 0.13
Europium-154 U 0.18
J = estimated
PQL = practical quantitation limit
8] = 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-H-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 m (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 m (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,
French Drain, and Contaminated Storage Unit 5
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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.

REMEDIATION ACTION SUMMARY

Remedial 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 m (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 m (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 2010b).

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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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, semivolatile organic compounds (SVOCs), cobalt-60, cesium-137,
europium-152, europium-154, europium-155, 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 Desigh

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 m [0 to 6 in.] below the surface of
the excavated waste site) and analyzed using the methods identified in Table 2. The soil sampling
locations were global positional surveyed and staked prior to sample collection using the coordinate
pairs provided in Table 3.

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

! Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Figure 4. Shallow Zone Sample Locations for the 100-H-4,
1717-H Hot Shop and French Drain.
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Figure 5. Focused Sample Location for 100-H-4 French Drain.
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Table 2. 100-H-4 Laboratory Analytical Methods.

Analytical Method COPCs
ICP metals  —- EPA Method 6010 Cadmium, chromium (total), lead, mercury, selenium, silver
Mercury — EPA Method 7471 Mercury
Hexavalent chromium — EPA Method 7196 | Hexavalent chromium
PAH ® - EPA Method 8310 PAH
PCB - EPA Method 8082 PCBs
Pesticides — Method 8081 Pesticides
SVOA - EPA Method 8270 SVOCs
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

? 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.

® Because method 8310 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.

CcorC = 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

SvocC = semivolatile 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)

HEIS WSP Coordinates
Sample Location Ig:mgli Northing Easting Sample Analysis

SZ-1 J1C393 152551.1 577984.7

SZ-2 J1C394 152551.1 577999.6

SZ-3 J1C395 152564.0 577971.2 1CP metals ? N lent chromi
metals %, mercury, hexavalent chromium,

L T e

GEA, strontium-90, isotopic uranium

SZ-6 J1C398 152576.9 577999.6

SZ-7 J1C399 152589.8 577992.1

SZ-8 JI1C3BO 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 g:r:lgli Northing Easting Sample Analysis
SZ-9 J1C3B1 152602.7 577984.7
SZ-10 JIC3B2 152602.7 577999.6
SZ-11 J1C3B3 152615.6 577971.2
SZ-12 JiC3B4 152615.6 577992.1

SS-1 French drain JIC3B6 152594.0 578008.0 | ICP metals ®, mercury, hexavalent chromium,

SS-2 Floor drain pipe | JIC3B7 152571.0 | 578001.0 | VOA, SVOA, PAH", TPH, PCBs, pesticides,

. inati GEA, strontium-90, isotopic uranium
§S-3 Decontamination | ) ~ape | 1525635 | 5780005

tanks
SS-4 Exterior exhaust J1C3B9 152568.0 578000.4
SS-5 Floor trap J1C3C0 152572.7 577987.4
Duplicate J1C3B5 152589.8 578007.0
Equipment blank J1C3C1 NA NA ICP metals ?, mercury, PAH, SVOA, VOA

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

® Because method 8310 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 = semivolatile 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-H-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
COPC:s 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,
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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 (pCi/g)* Does the
isti Soil Statistical Do the
Statistical Shallow Soil Lookup Look Result Results
CcorC Result"” Zone Value for 0okup E d Pass
(pCi/g) Lookup | Groundwater Vall{hil:eior L:(fle:lp RESR.AD
Value Protection Protection | Values? Modeling?
Nickel-63 1.61 4,013 83 166 No --
Uranium-233/234 1.10 (=BG) 1.1°¢ 1.1°¢ 1.1°¢ No -
Uranium-238 0.864 (<BG) 1.1° 1.1° 1.1° No -
. . a8
Remedial Action Goals (mg/kg) : Does the Does the
Statistical Soil Cleanup Soil Statistical | Statistical
COPC Result"” Direct Level for Cleanup Result Result Pass
(mg/kg) Exposure | Groundwater L;viel for Exceed RESRAD
Protection ver RAGs? | Modeling?
Protection
Arsenic 7.17 20¢ 20¢ 20¢ No B
Barium 53.3 (<BG) 5,600 200 400 No --
Beryllium 0.243 (<BG) 10.4° 1.51¢ 1514 No -
Boron 1.67 7,200 320 -8 No -
Cadmium 0.123 (<BG) 13.9¢ 0.81¢ 0.811¢ No -
Chromium 11.3 (<BG) 80,000 18.54 18.5¢ No --
Cobalt 5.56 (<BG) 24 15.74 -8 No --
Copper 15.3 (<BG) 2,960 59.2 22.0¢ No -
Lead 16.8 353 10.2° 10.2¢ Yes Yes "
Manganese 263 (<BG) 3,760 5124 512¢ No -
Mercury 0.408 24 0.33 ¢ 0.33¢ Yes Yes "
Molybdenum ' 0.456 400 8 -8 No -
Nickel 10.2 (<BG) 1,600 19.1¢ 27.4 No --
Selenium (0<]3;9Gl) 400 5 1 - No -
Vanadium 50.5 (<BG) 560 85.1¢ -8 No -
Zinc 35.7 (<BG) 24,000 480 67.8¢ No -
TPH - motor oil 34.8 200 200 200 No --
Total PCB 0.102 0.5 0.017° 0.017° Yes Yes "
DDE, 44°- 0.00295 2.94 0.0257 0.0033 ' No --
DDT, 4,4’- 0.00156 2.94 0.0257 0.0033 ' 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)

. 0] a
Remedial Action Goals (mg/kgz).l Does the S]::;zttilclzl
Statistical Soil Cleanup ! Statistical | ~ o

CorC Result® Direct Level for Cleanup Result P S

(mg/kg) Exposure | Groundwater L(la:.el for Exceed RESa;iSAD

Protection 1ver RAGs? .

Protection 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 0.015' 0.015' No -
Benzo(ghi)perylene ! 0.00294 2,400 48 192 No --
Benzo(k)fluoranthene 0.00212 1.37 0.015' 0.015' No --
Chrysene 0.00536 13.7 0.12 0.1' No -
Fluoranthene 0.0116 3,200 64 18.0 No --
Fluorene 0.00299 3,200 64 260 No -
Phenanthrene ! 0.00285 24,000 240 1,920 No --
Indeno(1,2,3-cd)pyrene 0.0311 1.37 0.33' 0.33! No -
Pyrene 0.00801 2,400 48 192 No -~
Chlordane (alpha, gamma) 0.00445 2.86 0.025 0.0165 ' No --

Lookup values and RAGs obtained from the RDR/RAWP (DOE-RL 2009b) or calculated per WAC 173-340-720,

WAC 173-340-730, and WAC 173-340-740, Method B (1996) (WAC 173-340), unless otherwise noted.

95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix B.

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

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4]{d], 1996).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne
particulate mass-loading rate of 0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

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

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

Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentrations of
lead, mercury, aroclor-1254 and aroclor-1260 are not expected to migrate more than 2 m (6.6 ft) vertically in 1,000 years
(based on the lowest distribution coefficient of lead and mercury of 30 mL/g). The vadose zone underlying the soil below the
site at the deepest test pit location is approximately 9.9 m (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-RL 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

b
c

- = 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

RDR/RAWP = 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)

Rev. 0

Soil Lookup Values (pCi/g) *

. Sol e | 0 the
Maximum Shallow | Soil Lookup Lookup Does the Maximum | Maximum
CorPC Res.ult Zone Value for Value for Result Exceed Result Pass
(pCi/g) Lookup | Groundwater . Lookup Values? RESRAD
Value Protection Rlvel: Modeling?
Protection
Uranium-233/234 1.46 1.1° 1.1° 1.1° Yes Yes©
Uranium-238 1.34 1.1° 1.1° 1.1° Yes Yes®
. . a
' Remedial Action Goals ( mgksggil . Does the
Maximum ) Soil Cleanup Cleanup Does the Maximum | Maximum
corC Result Direct Level for Level for Result Exceed Result Pass
(mg/kg) Exposure | Groundwater . RAGs? RESRAD
Protection Rwen: Modeling?
Protection
Antimony 0.397 (<BG) 32 59 54 No -
Arsenic 8.36 20¢ 201 20¢ No --
Barium 79.0 (<BG) 5,600 200 400 No -
Beryllium 0.307 (<BG) 10.4° 1.51¢ 1.51¢ No -
Boron 2.26 7,200 320 -8 No --
Cadmium 0.240 (<BG) 13.9° 0.81¢ 0.81¢ No -
Chromium 16.9 (<BG) 80,000 18.5¢ 18.5¢ No -
Cobalt 6.46 (<BG) 24 15.7¢ S No -
Copper 19.3 (<BG) 2,960 59.2 22.09 No -
Lead 18.4 353 10.2¢ 10.2¢ Yes Yes "
Manganese 364 (<BG) 3,760 5124 512¢ No -
Mercury 0.0141 (<BG) 24 0.33¢ 0.33¢ No --
Molybdenum 0.478 400 8 -8 No -
Nickel 14.9 (<BG) 1,600 19.1¢ 27.4 No --
Selenium 0.334 (<BG) 400 5 1 No --
Vanadium 46.4 (<BG) 560 85.14 -8 No --
Zinc 32.5 (<BG) 24,000 480 67.8¢ 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! 0.017' Yes Yes®
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)

. . a
Remedial Action Goals mﬂsg).l Does the
Maximum Soil Cleanup Cle::m Does the Maximum
corcC Result Direct Level for Level fol:' Maximum Result | Result Pass
(mg/kg) Exposure | Groundwater . Exceed RAGs? RESRAD
’ Protection Rlvex: Modeling?
1 Protection
Benzo(a)anthracene 0.0746 1.37 0.015°* 0.015"' Yes Yes "
Benzo (a)pyrene 0.0529 0.137 0.015' 0.015' Yes Yes "
Benzo(b)fluoranthene 0.0441 1.37 0.015" 0.015' Yes Yes ®
Benzo(ghi)perylene © 0.0459 2,400 48 192 No --
Benzo(k)fluoranthene 0.0272 1.37 0.015' 0.015' Yes Yes "
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- 0.0145 1.37 0331 0.33 No -
cd)pyrene
Phenanthrene ! 0.00208 24,000 240 1,920 No --
Pyrene 0.0157 2,400 48 192 No -

a

b

Lookup values and RAGs obtained from the RDR/RAWP (DOE-RL 2009b) or calculated per WAC 173-340-720,

WAC 173-340-730, and WAC 173-340-740, Method B, 1996 (WAC 173-340), unless otherwise noted.

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

Hanford Site-specific soil background concentration.

Site-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 pg/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.

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700{41[d], 1996).
Carcinogenic 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]).

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

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

Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 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 m (6.6 ft) vertically in 1,000 years (based on the constituent with the lowest distribution coefficient of 30 mL/g for lead). The
vadose zone underlying the soil below the site at the deepest test pit location is approximately 9.9 m (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-RL 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

COoPC = contaminant of potential concern
Ecology = Washington State Department of Ecology
MCL = maximum contaminant level

PCB = polychlorinated bipheny!

RAG = remedial action goal

RDL = required detection limit

RDR/RAWP = 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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VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that remedial actions at the 100-H-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 (Kg) for these constituents (30 mL/g for lead or mercury); they are
not predicted to migrate more than 2 m (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-H-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 mL/g 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 mrem/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 pg/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°. 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 102 All individual
cumulative carcinogenic risk values are less than 1 x 10°®. The cumulative carcinogenic risk
value is 7.3 x 107 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°. 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, 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
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of
the three-part test for the 100-H-4 waste site is included in the statistical calculations
(Appendix B). The resuits 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-H-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.

SUMMARY FOR INTERIM CLOSURE

The 100-H-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-H-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 m [15 ft] deep). The results also demonstrate that residual contaminant concentrations are
protective of groundwater and the Columbia River. Therefore, the 100-H-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-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit waste site.
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Table A-1. Maximum Contaminant Concentrations that Exceed
Ecological Screening Levels for the 100-H-4 Waste Site ”.
2NLAC 173340 EPA Ecological Soil Screening Levels® 2
Table 749-3 Maximum
Hazardous Substance
Soil Soil Result
Plants i Wildlife | Plants 7 Avian® | Mammalian €
Biota Biota
Background Metals (mg/kg)

Antimony 5 5 -- -- -- 78 - (0.247) 0.397 (<BG)
Arsenic I 65" = = 7

- . 18 " 43 46 7.17
Arsenic V 6.5 10 60 132
Boron -- 0.5 -- -- -- -- -- -- 1.67
Lead 10.2 50 500 118 120 1,700 15l 56 16.8
Manganese 512 1;100° -- 1,500 220 450 4,300 4,000 263 (<BG)
Mercury, 0.33 0.3 0.1 55 = = = = 0.408
imorganic
Selenium 0.78 1 70 0.3 0.52 4.1 1.2 0.63 0.334 (<BG)
Vanadium 85.1 2 -- -- -- -- 7.8 280 50.5 (<BG)
Zinc 67.8 86 ¢ 200 360 160 120 46 79 62.5 (<BG)

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

¢ Wildlife.

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
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, 0100H-CA-V0150, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100H-CA-V0157, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0100H-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: 100-H Field Remediation Job No. 14655

Area: 100-HR-1

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

Subject: 100-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 X Preliminary [] Superseded [ ] Voided [7]

o =1 2 : ;i s da S
0 i T. E. Queen _D.Skglie | B.L.Vedder | D.F.Obenauer | / /r2 AI
Attm. 1 =28 A
Total = 44 K Ul | 030
T WV
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Ciésure Hanford CALCULATION SHEET
Originator T. E. Queén Q@/ Date 01/12/11  Cale. No. 0100H-CA-V01 Rev. No. 0

Project 100-H Field Remediation JobNo. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations SheetNo. 10f15

1 Summary

2 [purpose:

3 |calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,

; perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for

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

7 {contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.

8

o |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) Resuits

13 ISheet 14 to 15 - Calculation Sheet Split - Duplicate Analysis

14 | Attachment 1 - 100-H-4, Verification Sampling Results (28 sheets)

Given/References:

18 |1) Sample Resuits (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, DOE/RL-92-24, Rev. 4,
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

23 |14) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S. Department
24 of Energy, Richland Operations Office, Richland, Washington.

25 |5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,

gg 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, Analyzing 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 II), Publication #94-145,

34 Washington State Department of Ecology, Olympia, Washington.

35 19) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,

36 Olympia, Washington, <https:/fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

37 10) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.

Solution:
:? Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP
42 |(DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC
43 |173-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. 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).
¥

47 |calculation Description:

The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 100-H-4 waste
site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet

51 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP
52 éDOE—RL 2009b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
53 |for this site.

55 |Methodology:
s6 |The 100-H-4 waste site underwent statistical verification sampling in the shallow zone excavation. Five focused samples were also
57 |collected.

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

Rev. Ov

Originator T. E. Queen i@ Date 01/12/11 Calc. No. 0100H-CA-VO{§0 Rev. No, 0
Project 100-H Field Remediation Job No. 14655 ~ Checked J. D. Skoglie Date 01/12/11

Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations

Summary (continued)

Sheet No. 2 of 15

Methodology, continued:

For nonradioactive analytes with <50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which
includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those
data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL
was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2005) under
WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents
are not considered site COCs/COPCs and are also not included in these calculations. The 95% UCL values were not calculated
for potassium-40, radium-226, radium-228, thorium-228, and thorium-232 based on natural occurence at the Hanford Site.

All nonradionuclide data reported as being undetected are set to ¥ the detection fimit value for calculation of the statistics
(Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
before being included in the data set, after adjustments for censored data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets

(n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology’'s MTCAStat
software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP

(DOE-RL 2008b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuciide analytes only and determines if;

1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit foy each COPC/COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.

The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above
detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-
determined for each analytical method and is listed in Table 2-1 of the SAP (DOE-RL 2009a) for certain constituents. All other
constituents will have their own pre-determined TDL's based on the laboratory and method used. Where direct evaluation of the
attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of
the RPD value was not performed. The RPD calculations use the following formula:

RPD ={ [M-S|//((M+S)/2)}"100
where, M = Main Sample Value S = Split (or duplicate) Sample Value

For quality assurance/quality controt (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assistin the
identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified
at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
between the primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the
usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
applicable RSVP. :
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Washington Closure Hanford CALCULATION SHEET
Originator T. E. Queen ;{@ Date 01/12/11  Calc. No. 0100H_CA-V[¥%T Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations i[) SheetNo._30f15
1 Summary {(continued)
2[Results:
3|The results presented in the tables that follow include the summary of the results of the 95% UCL calculations
4{for the shallow zone excavation, the overburden, the WAC 173-340-740(7)(e) 3-part test evaluation, and the
5|RPD calculations, and are for use in risk analysis and the RSVP for this site.
6
7 Resuits Summary - Excavation *
95% UCL | Maximum "
8 Analyte Result | Resuit | UMS
9{Nickel-63 161 - pCilg
10|Uranium-233/234 1.10 ~ pCilg
11}Uranium-238 0.864 - pCilg
12|Arsenic 717 - malkg
13|Barium 53.3 - mg/kg
14|Benyllium 0.243 = mglkg
15}Boron 167 - ma/kg
16|Cadmium 0.123 - mglkg
17]Chromium 11.3 - mglkg
18|Cobalt 5.56 = mglkg
19]Copper 15.3 = mglkg
20}Lead 16.8 - mg/kg
21|Manganese 263 - mglkg
22|Molybdenum 0.456 - mglkg
23]Nickel 10.2 - mglkg
24Vanadium 50.5 - ma/kg
25{Zinc 35.7 - mg/kg
26{TPH - motor oil 348 - mglkg
27|Benzo(a)anthracene 3.24 - ug/kg
28|Benzo(a)pyrene 3.68 - ug’kg
29|Benzo(b)fluoranthene 3.32 - uglkg
30|Benzo(ghi)perylene 294 - uglkg
31|Benzo{k)flucranthene 212 = uglkg
32|Chrysene 5.36 - ug/kg
33|Fluoranthene 11.6 - ug/Rg
34]Phenanthrene 2.85 - ug’kg
35|Pyrene 8.01 - ug/kg
36|Mercury - 0.408 mglkg
37|Selenium - 0.391 mglkg
38|Acenaphthene ~ 10.9 ug’kg
39|alpha-Chlordane - 3.02 uglkg
40| Aroclor-1254 - 66.5 ug/kg
41|Aroclor-1260 - 35.2 ug/kg
42|4,4-DDE - 295 ug/kg
43|4,4'-DDT - 1.56 ug/kg
44{Fluorene - 2.99 ug/kg
45|gamma-Chlordane - 1.43 ug/kg
46{indeno{1,2,3-cd)pyrene - 311 ug/kg
49|3.-Part Test Evaluation;
50{95% UCL or maximum® >
51{Cleanup Limit? YES YES
52{> 10% above Cleanup Limit? YES YES
53|Any sample > 2x Cleanup Limit? YES YES
54 *The 95% UCL resuit or maximum value, depending on data
55 censorship, as described in the methodology section.
56
57 - = not applicable QA/QC = quality assurance/quality control
58 B = blank contamination (inorganic constituents) RAG = remedial action goal
59 C = Sample was <5X the blank concentration RDR/RAWP = remedial design report/remedial
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 fimit
65 MTCA = Model Toxics Control Act U = undetected
66 PQL = practical quantitation limit UCL = upper confidence limit
67 Q = quaiifier WAC = Washington Administrative Code
Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0
Washington Closure Hanford CALCULATION SHEET
Originator T. E. Queen Date 01/12/11 Calc. No. 0100H-CA-V0150 Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie '\ Date _ 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations /) SheetNo.  40of 15
1 Summary (continued)
2 |Results:
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
5in risk analysis and the RSVP for this site.
6
7 Relative Percent Difference Results and QA/QC
8 Analysis® Focused Samples .
9 Analyte Duplicate Analysis Analyte Result Units
10 Excavation Uranium-233/234 1.46 pCi/g
11}{Potassium-40 8.0% Uranium-238 1.34 pCilg
12|Radium-226 5.7% Antimony 0.397 ma/kg
13{Aluminum 4.5% Arsenic 8.36 mglkg
14|Barium 17.4% Barium 79.0 ma/kg
15[Calcium 11.3% Beryllium 0.307 mg/kg
16| Chromium 9.3% Boron 2.26 mg/kg
17|Copper 14.5% Cadmium 0.240 mg/kg
18fIron 6.5% Chromium 16.9 mg/kg
19|Lead 10.1% Cobalt 6.46 mg/kg
20|Magnesium 6.3% Copper 19.3 mg/kg
21{Manganese 6.0% Lead 18.4 mg/kg
22|Silicon 34.4% Manganese 364 mg/kg
23|Vanadium 8.9% Mercury 0.0141 mg/kg
24{Zinc 3.7% Molybdenum 0.478 ma/kg
25 *RPD listed where result produced, based on Nickel 149 ma/kg
26 criteria. If RPD not required, no value is listed. Selenium 0.334 mg/kg
27 The significance 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 ma/kg
30 RSVP. Acenaphthene 511 ug/kg
31 Araclor-1254 13.8 ug/kg
32 Aroclor-1260 18.4 ug/kg
33 Benzo(a)anthracene 74.6 ug/kg
34 Benzo(a)pyrene 52.9 ug/kg
35 Benzo(b)fluoranthene 44.1 ugrkg
36 Benzo(ghi)perylene 45.9 ug/kg
k14 Benzo(k)fluoranthene 272 ug/kg
38 Chrysene 31.3 ug/kg
39 Dibenz{a,hjanthracene 6.62 ug/kg
40 4,4-DDT 1.94 ug/kg
41 Fluoranthene 29.0 . ug/kg
42 Fluorene 4,18 ug/kg
43 Indeno(1,2,3-cd)pyrene 14.5 ug/kg
44 Phenanthrene 2.08 ug/kg
45 Pyrene 15.7 ug/kg
46
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

CALCULATION SHEET
Washington Closure Hanford w :
Originator T. E. Queen Date 01/12/11 Cale. No. 0100H-CA-V0150 Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Caiculations J Sheet No. 5of 15
1 100-H-4 Statistical Calculations
2 Verification Data -Excavation
3| Sample Samplej Sample Nickel-63 Uranium-233/234 Uranium-238
4 Area Number Date pCilg | Q MDA pCilg Q MDA pCilg Q MDA
5 SZ-8 J1C3B0| 9/22/10 -1.42 u 27 0.556 0.327 0.427 0.327
6 Djﬁ“gg;%“ Jc3es| 92210 111 |u| 254 | o052 0131 | 0549 0.074
7 SZ-1 J1C393) 9/22/10 -0.894 3] 2.67 0.991 0.292 0.572 0.292
8 SZ-2 J1C3941 9/22/10 -0.672 V) 2.56 0.656 0.285 0.715 0.228
9 SZ-3 J1C395] 9/22/10 7.74 2.60 1.49 0.181 0.991 0.181
10 SZ-4 J1C396| 9/22/10 0.871 U 2.49 1.42 0.389 0.812 0.311
11 SZ-5 J1C3971  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 0.286
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 V) 2.52 1.07 0.227 1.07 0.227
15 SZ-10 J1C3B2| 9/22/10 -0.635 U 2.56 0.622 0.28 0.439 0.28
16 SZ-11 J1C3B3| 9/22/10 0.112 U 2.56 0.591 0.226 0.355 0.226
17 SZ-12 JIC3B4] 9/22/10 0.256 U 2.51 0.617 0.262 0.617 0.262
18
19 Statisticai Computation Input Data
201 Sample |Sample] Sample Nickel-63 Uranium-233/234 Uranium-238
21 Area Number Date pCilg pCilg Cilg
J1C3BY/|
22 Sz-8 11C3B5 9/22/10 -0.155 0.541 0.488
23 SZ-1 J1C393) 9/22/10 -0.894 0.991 0.572
24 SZ-2 J1C3941 9/22/10 0.672 0.656 0.715
25 SZ-3 J1C395] 9/22/10 7.74 1.49 0.991
26 SZ-4 J1C396} 9/22/10 0.871 1.42 0.812
27 SZ-5 J1C397¢ 9/22/10 -0.400 0.790 0.927
28 SZ2-6 J1C398{ 9/22/10 -1.10 0.561 0.449
29 SZ-7 J1C399] 9/22/10 1.56 1.60 1.28
30 SZ-9 J1C3B1} . 9/22/10 -1.03 1.07 1.07
31 SZ-10 JIC3B2} 9/22/10 -0.635 0.622 0.439
32! SZ-11 J1C383] 9/22/10 -0.112 0.591 0.355
33 SZ-12 J1C3B4] 9/22/10 0.256 0.617 0.617
34 Statistical Computations
35 Nickel-63 Uranium-233/234 Uranium-238
6 95% UCL based on Radionuclide fjata set.. L?se T;‘:?::;::;::;:i Radionuclide siata set: L.Jse
nonparametric z-statistic. . nonparametric z-statistic.
statistic.
37 N 12 12 12
38 % < Detection fimil 92% 0% 0%
39 Mean| 0.452 0.912 0.726
40 Standard deviation| 2.43 0.385 0.291
41 2Z-statistic} 1.64 1.64 1.64
42 95% UCL on mean| 1.61 1.10 0.864
43 Maximum valuel  7.74 1.60 1.28

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B-9



43

3568

Washington Closure Hanfo

Originator T. E. Queen
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Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET

Date 01/12/11

Caic. No. 0100H-CA-V0150

Rev. No.

0
Date 01/12/11

Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie T
Subject 100-H-4 Waste Site Cleanup Verification 96% UCL Calculations Sheet No. 6 of 15
1 100-H-4 Statistical Calculations
2 Verification Data -Excavation
Sample Samplej Sample Arsenic Barium Beryilium Boron Cadmium Chromium Cobalt Copper
Area Number,| Date ma/kg Q PQL mg/kg § Q PQL mgkg | Q PQL mg/k Q PQL mg/k Q PQL mg/kg | Q PQL mg/kg Q PQL ! Q PQL
SZ-8 J1C3BO| 972210 12.9 J 0.700 83.5 J ] 0350 0.323 0.140 3.29 J 1.40 0.114 | JB [ 0.175 13.3 J 0.700 6.23 J 2.10 16.6 J 1.40
Dj‘:"ggéeod J1C3B5§ 9/22/10 11.9 J 0.980 99.4 J | 0490 0.357 0.196 5.64 J 1.96 0133 | JB | 0.245 14.6 J 0.980 6.67 J 294 19.2 J 1.96
SZ-1 J1C393] 9/22/10 227 J 0.655 35.1 J | 0328 0.158 0.131 0.545 JB 1.31 0127 | JB | 0.164 6.06 J 0.655 4.94 J 1.97 14.8 J 1.31
SZ-2 J1C3941 9/22/10 277 J 0.763 303 J | 0381 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
SZ-3 J1C3951  9/22/10 4.04 J 0.825 313 J 1 0413 0.169 0.165 0.694 JB 1.66 0.0959 | JB | 0.206 8.88 J 0.825 4.92 J 2.48 12.3 J 1.65
SZ-4 J1C3986]  9/22/10 3.13 J1 0775 41.7 J | 0.388 0.177 0.155 0.789 JB 1.55 0103 | JB | 0.194 9.37 J 0.775 5.18 J 2.33 15.4 J 1.55
SZ-5 J1C397]  9/22/10 5.92 J 1 0671 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
SZ-6 J1C3981 9/22/10 4.23 J 0.821 42.6 J ] 0410 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
SZ-7 JIC399§ 9/22/10 2.85 J 0.772 327 J ] 0386 0.161 0.154 0.813 JB 1.54 0.0858 | JB | 0.193 9.87 J 0.772 4.76 J 2.32 11.0 J 1.54
SZ-9 JIC3B1}  9/22/110 3.50 J 0.862 32.6 J 1 0431 0.202 0.172 0.813 JB 1.72 0.0902 [ JB | 0.216 11.3 J 0.862 5.08 J 2.59 11.6 J 1.72
SZ-10 J1C3B2]  9/22/10 6.81 J 0.810 43.8 J | 0.405 0.259 0.162 1.51 JB 1.62 0.0962 | JB | 0.203 10.8 J 0.810 4.94 J 243 12.6 J 1.62
SZ-11 J1C3B3]  9/22/10 9.02 J 0.861 76.0 J | 0431 0.320 0.172 1.11 JB 1.72 0.178 | JB | 0.215 1.4 J 0.861 6.49 J 2.58 18.4 J 1.72
SZ-12 J1C3B4| 9/22/10 4.67 J 0.943 36.4 J | 0472 0.198 0.189 0.887 JB 1.89 0119 | JB | 0.236 9.89 J 0.943 5.19 J 2.83 14.5 J 1.89
Statistical Computation Input Data
Sample Sample| Sample Arsenic Barium Beryflium Boron Cadmium Chromium Cobait Copper
Area Number| Date m mglkg mg/kg mglkg ma/k mglkg mg/k mg/kg
J1C3B0/
SZ-8 J1C385 9/22110 124 915 0.340 4.47 0.124 14.0 6.45 17.9
SZ-1 J1C393{ 9/22/10 2.27 35.1 0.158 0.545 0.127 6.06 4.94 148
S22 J1C394| 9/22/10 2.77 30.3 0.174 0.701 0.0940 8.88 5.49 12.1
SZ-3 J1C395( 9/22/10 4.04 31.3 0.169 0.694 0.0959 8.88 492 12.3
SZ-4 J1C396 |  9/22/10 3.13 1417 0.177 0.789 0.103 9.37 5.18 15.4
SZ-5 J1C397 | 9/22/10 5.92 35.8 0.203 0.610 0.110 6.32 5.16 141
SZ-6 J1C3981  9/22/10 423 42,6 0.210 1.020 0.106 11.0 4.71 12.6
SZ-7 J1C399| 9/22/10 2.85 32.7 0.161 0.813 0.0858 9.87 4.76 110
SZ-9 J1C3B1] 9/22/10 3.50 32.6 0.202 0.813 0.0902 11.3 5.08 11.6
SZ-10 Ji1C3B2| 9/22/10 6.81 43.8 0.259 1.51 0.0962 10.8 4.94 12.6
SZ-11 JIC3B3| 9/22/10 9.02 76.0 0.320 1.11 0.178 11.4 6.49 18.4
S$Z-12 J1C3B4|  9/22/10 467 36.4 0.198 0.887 0.119 9.89 5.19 14.5
Statistical Computations
Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper
Large data set (n >10), use Llaorge data set (n >10), | Large data set (n =10), Large datal set (n 21(;). Large data set (n =10), Large data set (n >10), use Large data set (n >10), Large data set (n 210),
95% UCL based on MTCAStat lognormal ogn on.nal a’.‘d normal !ogpo r{nal ar.\d normal 'Iogfvo rma ar}d norm Iogno rr.nal a‘:'d nommai MTCAStat lognormal _Iogp orr.nal ar‘1d normal use MTCAStat lognormai
distribution distribution rejected, use | distribution rejected, use | distribution rejected, use | distribution rejected, use distribution distribution rejected, use distribution
i 2z-statistic. z-statistic. z-statistic. z-statistic. ) z-statistic. )
N 12 12 12 12 12 12 12 12
% < Detection limitl 0% 0% 0% 0% 0% 0% 0% 0%
Mean] 5.13 44.1 0.214 1.16 0.111 9.81 5.28 139
Standard deviation| 3.00 19.3 0.0608 1.07 0.0250 2.18 0.596 2.38
95% UCLonmean} 7.17 53.3 0.243 1.67 0.123 11.3 5.56 156.3
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 & . . " .
nonradionuclide and RAG type] 20 River 200 GW Protection} 1.51 G;':'og c':.‘;’:’ 320  GW Protection| 0.81 G;':'ofeg'i;’:' 185 G';”m tf_;c r".b';’:' 157  GW Protection] 22.0 Pr;’;’;?on
'mg/kg) Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NO NA NA NO NA NA NA NA
> 10% above Cleanup Limit?) NO NA NA NO NA NA NA NA
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 ali values are Because all values are Because all vaiues are Because all values are
WAC 173-340 Compliance? 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 (22.0
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 3{mg/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.
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CALCULATION SHEET

Date 01/12/11
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Rev. No. 0
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Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 7 of 15
100-H-4 Statistical Calculations
Verification Data -Excavation
Sample Sample| Sample Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil Benzo(a)anthracene
Area Number Date mgikg | @ PQL mgkg | Q PQL mglkg | Q PQL mg/kg Q PQL mg/kg | Q PQL mg/kg | Q PQL ma/kg Q PQL ug/kg | Q PQL
SZ-8 J1C3B0|  9/22/10 29.1 J | 0.700 290 J | 0.700 0655 | B 0.700 11.5 1.75 44.2 J 0.700 39.6 J 2.10 16.3 J 9.43 9.50 3.36
Dj[:hccsaéeoof J1C3B5{ 9/22/10 26.3 J | 0.980 308 J | 0.980 0709 (B 0.980 124 245 48.3 J 0.980 41.1 J 294 16.2 J 10.2 5.02 347
SZ-1 J1C393]  9/22/10 2.38 J | 0.655 198 J | 0.655 0359 | 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
SZ-2 J1C394] 9/22/10 242 J | 0763 227 J ] 0.763 0.381 B 0.763 8.73 1.91 51.0 J 0.763 30.8 J 229 18.9 J 12.3 3.40 U 3.40
SZ-3 J1C395]  9/22/10 4.00 J 0.825 231 J | 0.825 0333 | 8 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
SZ-4 J1C396]  9/22/10 3.35 J 0.775 247 J 1 0775 035 | B]| 0775 8.67 1.94 49.8 J 0.775 31.0 J 2.33 8.58 J 11.3 1.52 J 4.00
SZ-5 J1C397]  9/22/10 4.37 J 0.671 239 J | o0.671 0423 | B| 0.671 747 1.68 54.4 J 0.671 35.0 J 2.01 6.64 J 10.5 3.20 J 3.46
SZ-6 J1C398]  9/22/110 482 J | o0.821 236 J | 0.821 0405 | B]| 0.821 9.93 2.05 41.2 J 0.821 30.3 J 2.46 24.6 J 9.92 2.86 J 3.78
§z2-7 J1C399]  9/22/10 2.35 J| 0772 227 J ]l 0772 0322 | B]| 0772 9.77 1.93 50.8 J 0.772 28.3 J 2.32 15.8 J 9.97 3.41 9] 3.4
SZ-9 JIC3B1}]  9/22/10 3.00 J | 0.862 245 J | 0.862 0329 | B| 0862 10.2 2.16 51.6 J 0.862 30.4 J 2.59 16.0 J 9.94 3.37 U 3.37
SZ-10 J1C3B2| 9/22/10 22.2 J 0.810 253 J | 0.810 0339 | B 0.810 9.55 ©2.03 434 J 0.810 333 J 2.43 56.7 J 10.1 3.08 J 3.50
SZ-11 J1C3B3|  9/22/10 428 J | 0.861 303 J | 0861 0.541 B 0.861 1.0 2.15 50.7 J 0.861 46.0 J 2.58 24.3 J 10.3 1.25 J 3.38
§Z-12 J1C3B4|  9/22/10 6.63 J | 0943 253 J | 0943 0406 | B 0.943 9.63 2.36 48.4 J 0.943 33.0 J 2.83 42.6 J 10.8 1.90 J 3.38
Statistical Computation Input Data
Sample |Sample| gample Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil Benzo(a)anthracene
Area Number| Date ma/k mglkT mglk ma/kg mglkg mg/kg mg/k uglkg
J1C380/
SZ-8 J1C3B5 9/22/10 27.7 299 0.682 12.0 46.3 40.4 16.3 7.26
SZ-1 J1C393]  9/22/10 2.38 198 0.359 8.24 47.7 30.3 22.6 1.67
$Z-2 J1C394| 9/22/10 2.42 227 0.381 8.73 51.0 30.8 18.9 1.70
SZ-3 J1C3951  9/22/10 4.00 231 0.333 7.80 45.2 30.5 21.4 1.70
SZ-4 J1C3961 9/22/10 3.35 247 0.350 8.67 49.8 31.0 8.58 1.52
SZ-5 J1C3971 9/22/10 4.37 239 0.423 7.17 54.4 35.0 6.64 3.20
SZ-6 J1C398] 9/22/10 4.82 236 0.405 9.93 41.2 30.3 24.6 2.86
S$Z-7 J1C399]  9/22/10 2.35 227 0.322 9.77 50.8 28.3 15.8 1.71
529 J1C3B1] 9/22/10 3.00 245 0.329 10.2 51.6 30.4 16.0 1.69
SZ-10 J1C3B2|  9/22/10 222 253 0.339 9.55 434 333 56.7 3.08
SZ-11 J1C3B3|  9/22/10 42.8 303 0.541 1.0 50.7 46.0 24.3 1.25
$Z-12 J1C3B4|  9/22/10 6.63 253 0.406 9.63 48.4 33.0 42.6 1.90
Statistical Computations
Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil Benzo(a)anthracens
Large data set (n 210). | | oo yata set (n 210), [ L2rOedatasetin 210}, |\ o0 120 et (n 210), use| Large dataset(n 210), | Lo@edataset 210}, || o0 (o o0 sag), use| L2G€ dataset(n 210),
95% UCL based on lognormal and normal use MTCAStat lognormmal lognomal and normal MTCAStat lognormal use MTCAStat lognormal fognormal and normal MTCAStat lognormal lognormal and normal
distribution rejected, use diotribution distribution rejected, use Sistrbution dintrib utiongno distribution rejected, use Sistribution distribution rejected, use
z-statistic. ) z-statistic. ) g 2z-statistic. ) 2z-statistic.
N 12 12 12 12 12 12 12 12
% < Detection limif 0% 0% 0% 0% 0% 0% 0% 42%
Mean| 10.5 247 0.406 9.39 48.4 33.3 229 2.46
Standard deviation 13.2 29.5 0.106 1.35 3.79 5.09 14.0 1.64
95% UCL on mean| 16.8 263 0.456 10.2 50.5 35.7 348 3.24
Maximum value 42.8 308 0.709 12.4 54.4 46.0 66.7 9.50
Most Stringent Cleanup Limit for] : " DE, GW & .
nonradionuclide and RAG typs|  10.2 G;N &Rier | 5, GWARWer | 5, GWProtection| 194  GW Protection| 851 GW Protection| 67.8  RiverProtection] 200 River 15ugkg GV & River
d rotection Protection " Protection
{mg/kg) unless noted otherwise Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?) YES NA NO NA NA NA NO NO
> 10% above Cleanup Limit?, YES NA NO NA NA NA NO NO
Any sample > 2X Cleanup Limit? YES NA NO NA NA NA NO NO
tl:\e d;ﬁiﬁ:fiiﬁiﬁﬂt Because all values are | The data set .me'ets 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-
WAC 173-340 Compliance? meets the 3-part test crileria below background (512 part test criteria when below background (19.1 | below background (86.1 | below background (67.8 part test criteria when part test criteria when
when compared to the mg/kg) theAWAC 1737340 compe'lred 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.
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CALCULATION SHEET

Date 0112111

Calc. No. 0100H-CA-VO15!

Rev. No. 0

Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 8 of 15
1 100-H-4 Statistical Calculations
2 Verification Data -Excavation
3] Sample Sample| Sample Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k)fluoranthene Chrysene Fluoranthene Phenanthrene Pyrene
4 Area Number Date ug/ke Q PQL mgikg Q| PQL mgkg | @ PQL ma/k Q PQL mglkg | Q PQL mglkg | Q PQL mgkg | Q PQL ki Q| PaL
5 SZ-8 J1C3B0| 9/22/10 8.86 3.36 10.1 3.36 6.41 3.36 4.73 3.36 8.26 3.36 220 3.36 2.69 J 3.36 3.36 1] 3.36
6 D"ﬁ'g’;;)c’f J1C3B5|  9/22/10 6.71 347 3.03 ] 3.47 5.25 3.47 3.16 J 3.47 6.97 3.47 22.3 3.47 6.08 3.47 110 347
7 SZ-1 J1C393| 9/22/10 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 [§) 3.34
8 SZ-2 J1C394| 9/22/10 3.40 ) 3.40 3.40 V) 3.40 3.40 ) 3.40 3.40 U 3.40 274 J 3.40 3.40 u 3.40 3.40 4] 3.40 1.02 J 3.40
9 SZ-3 J1C3951  9/22/10 3.40 u 3.40 3.40 u 3.40 3.40 U 3.40 3.40 1] 3.40 4.88 3.40 1.02 J 3.40 3.40 1] 3.40 3.40 1] 340
10 SZ-4 J1C396{  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 J 4.00 1.38 J 4.00 2.78 J 4.00
11 SZ-5 J1C3971  9/22/10 3.78 3.46 3.64 3.46 282 J 3.46 1.82 J 3.46 1.21 J 3.46 10.0 3.46 4.38 3.46 8.75 3.46
12 SZ-6 J1C3981  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 J1C3931  9/22/10 3.41 u 3.41 M U 3.41 341 1] 3.41 M 1] 3.41 3.41 u 3.41 3.41 U 3.4 3.41 U M 3.41 u 3.41
14 SZ-9 J1C3B1}  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 [¥] 3.37 3.37 u 3.37 3.37 1] 3.37
15 SZ-10 J1C3B2|  9/22/110 3.24 J 3.50 2.87 J 3.50 3.50 U 3.50 1.73 J 3.50 1.96 J 3.50 9.35 3.50 3.62 3.50 9.33 3.50
16 SZ-11 J1C3B3]  9/22/10 244 J 3.38 1.98 J 3.38 3.46 3.38 1.08 ] 3.38 2.44 J 3.38 3.18 J 3.38 257 J 3.38 4.39 3.38
17 SZ-12 J1C3B4]|  9/22/10 2.37 J 3.38 3.38 7] 3.38 1.47 J 3.38 1.07 J 3.38 6.57 3.38 3.40 3.38 1.30 J 3.38 2.52 J 3.38
18
19 Statistical Computation Input Data
20{ Sample Sample Sample Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k)fluoranthene Chrysens Fluoranthene Phenanthrene Pyrene
21 Area Number Date uglk mglk mg/k mg/ki mglkg mg/kg m mg/k
J1C380/|
22 SZ-8 11C385 9/22/10 7.79 6.57 5.83 395 7.62 222 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 J1C394| 9/22/10 1.70 1.70 1.70 1.70 2.74 1.70 1.70 1.02
25 $2-3 J1C395|  9/22/10 1.70 1.70 1.70 1.70 4.88 1.02 1.70 1.70
26 SZ-4 J1C3961  9/22/10 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 10.0 4.38 8.75
28 SZ-6 J1C398| 9/22/10 3.82 4.26 2.63 1.91 1.69 5.89 1.55 9.03
29 SZ-7 J1C399|  9/22/10 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71
30 SZ-9 JIC3B1}  9/22/110 1.69 1.69 1.69 1.69 3.07 1.69 1.69 1.69
3N SZ-10 J1C3B2| 9/22/10 3.24 2.87 1.7 1.73 1.96 9.35 3.62 9.33
32 SZ-11 J1C3B3}  9/22/10 2.44 1.98 3.46 1.08 2.44 3.18 2.57 4.39
33 SZ-12 J1C3B4|  9/22/110 2.37 1.69 1.47 1.07 6.57 3.40 1.30 2.52
34 Statistical Computations
35 Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k)fluoranthene Chrysene Fluoranthene Phenanthrene Pyrene
Large data set (n =10), Large data set (n 210), | Large data set (n =10), Large data set (n =10), Large data set (n 210), |Large data set (n >10), use] Large data set (n 210), Large data set (n >10),
16 95% UCL based onl legnormal and normal lognormal and normal lognommal and normal lognomat and normal use MTCAStat lognormal MTCAStat lognormal lognormal and normal use MTCAStat lognormal
distribution rejected, use | distribution rejected, use | distribution rejected, use | distribution rejected, use diotribot °'f ph tﬁbuﬁ?m distribution rejected, use ot or?
z-statistic. 2z-statistic. z-statistic. z-statistic. 3 S . z-statistic. )
37 N 12 12 12 12 12 12 12 12
38| | % < Detection limi 2% 50% 50% 42% 8% 33% 42% 33%
39 Mean| 285 2.59 2.34 1.76 3.53 5.33 2.30 4.24
40 Standard deviation]  1.75 1.54 1.26 0.752 214 6.11 1.16 3.23
41 95% UCLonmean] 3.68 3.32 2.94 212 5.36 11.6 2.85 8.01
42 Maximum value]  8.86 10.1 6.41 4.73 8.26 22.3 6.08 11.0
Most Stringent Cleanup Limit for GW & River GW &River | 48,000 GW &River | 100 18,000 240,000 oW 48,000 oW
43 nonradionuclide and RAG type] 15 ug/kg Protecti 15 ug/kg N : GW Protection| 15 ug/kg N River Protection| . River Protection ’ ’ .
ection Protection ug/k Protection u Protection Protection
{mg/kg) unless noted otherwis 99 ughg okg ug/kg ughg
44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit?| NO ~NO NO NO NO NO NO NO
46 > 10% above Cleanup Limit?| 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 when
P compared to the most compared to the most compared o 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,
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0
. MAXIMUM VALUE 3-PART TEST CALCULATION SHEET
Washington_Closure Hanford ’ é&/@/
Originator T. E. Queen Date 01/12/11 Calc. No. 0100H-CA-V01§§ Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie A Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 9o0f 15
1 100-H-4 Maximum Calculations ;
2 Verification Data -Excavation
3] Sample Sample|{ Sample Mercury Selenium Acenaphthene alpha-Chiordane Aroclor-1254 Aroclor-1260 4,4-DDE 4,4'-DDT Fluorene
4 Area Number Date mglkg Q PQL mg/kg Q PQL. mghkg | Q PQL mg/kg Q PQL mgkg | Q PQL mglkg | Q PQL mg/k Q PQL mgkg | Q PQL mgkg | Q PQL
5 $2-8 J1C3BO | 9/22/10 0.0266 U 0.0266 0.287 J 0.210 3.36 U 3.36 1.30 ub 1.30 66.1 J 12.9 35.2 12.9 2.95 JD 1.30 1.30 Uub 1.30 3.36 U 3.36
6 Dj;:lg:;;eoof J1C3B5{ 9/22/10 0.0258 u 0.0258 0.319 J 0.294 3.47 u 347 1.42 ub 1.42 66.5 J 14.2 334 14.2 291 JD 1.42 1.42 up 1.42 2.99 J 347
7 SZ-1 J1C393 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 [§) 13.2 1.32 ubD 1.32 1.32 ubD 1.32 3.34 1] 3.34
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 134 1.34 up 1.34 1.34 uD 1.34 3.40 U 3.40
9 SZ-3 J1C395 9/22/10 0.0242 U 0.0242 0.248 UJ 0.248 3.40 U 3.40 1.34 Ub | - 1.34 135 uJ 13.5 13.5 UJ 13.5 1.34 ubD 1.34 1.34 up 1.34 3.40 U 3.40
10| SZ-4 J1C396 9/22/10 0.0302 ) 0.0302 0.233 Ud 0.233 4.00 U 4.00 1.61 ubD 1.61 16.1 UJ 16.1 16.1 u 16.1 1.61 ub 1.61 1.61 uD 1.61 4.00 U 4.00
11 SZ-5 J1C397 9/22/10 0.0236 U 0.0236 0.201 uJd 0.201 3.46 U 3.46 1.39 ub 1.39 13.9 uJ 13.9 13.9 U 13.9 1.38 ub 1.39 1.39 ub 1.39 3.46 U 3.46
12 SZ-6 J1C398 9/22/10 0.408 0.0272 0.246 uJ 0.246 3.78 U 3.78 1.49 ub 1.49 14.9 UJ 14.9 5.38 J 14.9 1.49 ubD 1.49 1.49 ub 1.49 3.78 Y] 3.78
13 SZ-7 J1C399 9/22/10 0.0274 U 0.0274 0.232 UJ 0.232 3.41 U 3.41 1.38 up 1.38 13.8 UJ 13.8 13.8 8] 13.8 1.38 uD 1.38 1.38 ub 1.38 3.41 U KX3
14 SZ-9 J1C3B1 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 Ud 134 13.4 U 13.4 1.34 ub 1.34 1.34 ubD 1.34 3.37 U 3.37
15 SZ-10 J1G3B2 9/22/10 0.0249 U 0.0249 0.243 Ud 0.243 3.50 U 3.50 1.36 ub 1.36 6.85 J 13.5 4.21 J 13.5 1.36 ubD 1.36 1.36 ub 1.36 3.50 U 3.50
16 SZ-11 J1C3B3 9/22/10 0.0251 9] 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 ub 1.30 1.56 JD 1.30 3.38 U 3.38
17 $2-12 J1C3B4 | 9/22/10 0.0272 U 0.0272 0.391 J 0.283 3.38 U 3.38 1.38 ub 1.38 19.3 J 13.8 8.09 J 13.8 1.38 uD 1.38 1.38 uD 1.38 3.38 U 3.38
18
19 Statistical Computations
20 Mercury Selenium Acenaphthene alpha-Chlordane Aroclor-1254 Aroclor-1260 4,4-DDE 4,4-DDT Fluorene
" 21 % < Detection limit]  92% 75% 92% 92% 67% 58% 92% 92% 92%
22 Maximum value]  0.408 0.391 10.9 3.02 66.5 35.2 2.95 1.56 2.99
Most Stringent Cleanup Limit for| 96,000 64.000
23 nonradionuclide and RAG type]  0.33 GW & River 1 uglkg 16.5 ug/kg 17ughkg  GW&River | 17ugkg  GW &River | 3.3ugkg 3.3 ugikg ugkg
{mglkg) unless otherwise noted| Protection River Protection GW Protection River Protection® Protection Protection River Protection River Protection| GW Protection
24 3-PART TEST
25 Maximum > Cleanup Limit? YES NA NO NO YES - YES NO NO NO
26 > 10% above Cleanup Limit? NO NA NO NO YES NO NO NO NO
27 Any sample > 2X Cleanup Limit?| NO NA NO NO YES YES NO NO NO
A detailed assessment will be The data set meets the 3- A detailed assessment will bejA detailed assessment will be} The data set meets the 3- | The data set meets the 3- | The data set meets the 3-
performed. The data set | Because all values are below part test criteria when The data set meets the 3-part| performed. The data set performed. The data set art test criteria when 1t test criteria when part test criteria when
28 3-Part Test Compliance? meets the 3-part test criteria | background (0.78 mg/kg) the compared to the most test criteria when compared to | meets the 3-part test criteria | meets the 3-part test criteria 50 mpared fo the most g:m red to the most compared to the most
when compared to the direct | 3-part test is not required. stringent RAG the most stringent RAG. when compared to the direct | when compared to the direct lt)n t RAG pt: t RAG stringent RAG
exposure RAG. S ) exposure RAG. exposure RAG. sinngen - stringen - g -

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
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Washington Closure Hanford

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

Attachment to Waste Site Reclassification Form 2011-001

Originator T. E. Queen A@/

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Calc. No. 0100H-CA-V0150

Project 100-H Field Remediation

Job No. 14655 Checked J. D. Sk Date 01/12/11

Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations

3] Sample Sample | Sample gamma-Chlordane Indeno(1,2,3-cd)pyrene
4 Area Number Date ug/kg Q PQL ugkg | Q PQL
5 SZ-8 J1C3B0O 9/22/10 1.30 ubD 1.30 4.17 3.36
Duplicate of
6 J1C3B0 J1C3B5 9/22/10 1.42 up 1.42 342 J 347
7 S$Z-1 J1C393 9/22/10 1.32 up 1.32 3.34 U 3.34
8 SZ-2 J1C394 9/22/10 1.34 ub 1.34 3.40 U 3.40
9 SZ-3 J1C395 9/22/10 1.34 up 1.34 3.40 U 3.40
10 SZ-4 J1C396 9/22/10 1.61 ub 1.61 4.00 8] 4.00
1 SZ-5 J1C397 9/22/10 1.39 ub 1.39 3.46 8] 3.46
12 SZ-6 J1C398 9/22/10 1.49 ubD 1.49 2.25 J 3.78
13 SZ-7 . J1C399 9/22/10 1.38 ub 1.38 3.41 U 3.41
14 SZ-9 J1C3B1 9/22/10 1.34 ub 1.34 3.37 U 3.37
15 SZ-10 J1C3B2 9/22/10 1.36 ubD 1.36 3.50 U 3.50
16 SZ-11 J1C3B3 9/22/10 1.43 JD 1.30 31.1 3.38
17 S$Z-12 J1C3B4 9/22/10 1.38 ubD 1.38 3.38 3] 3.38
18
19 Statistical Computations
20 | ____gamma-Chlordane Indeno(1,2,3-cd)pyrene
21 % < Detection limit]  92% 75%
22 Maximum value] — 1.43 31.1
Most Stringent Cleanup Limit for|
23 nonradionuclide and RAG type]| 16.5 ug/kg 330ugkgd  Gw & River
{mglkg) uniess 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
28 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-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit

Rev. 0
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Washington Closure Hanford
Originator T. E. Queen

154

Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET

Date 01/12111 Cale. No. 0100H-CA-V0150 ,, Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie X Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 110f 15
Ecology Software (MTCAStat) Results, 100-H-4 Excavation
1] DATA iD Arsenic 95% UCL Calculation DATA ([} Barium 95% UCL Calculation DATA 1e] Beryllium 95% UCL Calculation
J1C380/ J1C3B0/ J1C3B0/
2] 124 J1C3B5 91.5 J1C3B5 0.340 J1C3B5
3 2.27 J1C393 35.1 J1C393 0.158 J1C393
4 277 J1C394 Number of samples Uncensored values 303 J1C394 Number of samples Uncensored values 0.174 J1C394 Number of samples Uncensored values
5] 4.04 J1C395 Uncensored Mean 513] 313 J1C395 Uncensored 12 Mean 441) 0.169 J1C395 Uncensored 12 Mean 0.214;
6] 3.13 J1C396 Censored Lognormal mean 5.14] 417 J1C396 Censored Lognormal mean 440y 0.177 J1C396 Censored Lognormal mean 0.21 4I
71 5.92 J1C397  Detection limit or PQL Std. devn. 3.00] 358 J1C397 Detection limit or PQL Std. devn. 19.3] 0.203 J1C397 Detection limit or PQL Std. devn. 0.0608
8] 4.23 J1C398  Method detection fimit Median 4.14F 426 J1C398  Method detection limit Median 36.1] 0.210 J1C398 Method detection limit Median 0.200
9] 285 J1C399 TOTAL Min, 227F 327 J1C399 TOTAL 12 Min. 30.3] 0.161 J1C399 TOTAL 12 Min. 0.158;
101 3.50 J1C3B1 Max. 124} 326 J1C3B1 Max. 91.5] 0.202 J1C3B1 Max. 0.340|
11} 6.81 J1C382 4338 J1C3B2 0.259 J1C3B2
121 9.02 J1C3B3 76.0 J1C383 0.320 J1c3e3
13] 4.67 J1C3B4 36.4 J1C384 - 0.198 J1C3B4
14 Lognormal distribution? Normal distribution? Lognommal distribution? Normal distribution? * Lognormal distribution? Normal distribution?
15 r-squared is: 0.957 r-squaredis: 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 lognommal and normal distributions Reject BOTH lognormal and normal distributions
18
19 UCL (Land's method) is 717 UCL (based on Z-statistic) is 53.3 UCL (based on Z-statistic) is 0.243
20
21f DATA D Boron 95% UCL Calcutation DATA D ‘Cadmium 95% UCL Calculation DATA D Chromium 95% UCL Calculation
J1C3B80/ J1C3BY/ J1C3B0/
22] 447 J1C3B5 0.124 J1C385 14.0 J1C38B5
23} 0.545 J1C393 0.127 J1C393 6.06 J1C393
24F 0.701 J1C394 Number of samples Uncensored values 0.094 J1C394 Number of samples Uncensored values 8.88 J1C3%4 Number of samples Uncensored values
258 0.694 J1C395 Uncensored Mean 1.16f 0.096 J1C395 Uncensored 12 Mean 0.111} 8.88 J1C395 Uncensored 12 Mean 9.81
26)] 0.789 J1C396 Censored Lognormal mean 112} 0.103 J1C396 Censored Lognormal mean 0.111 9.37 J1C396 Censored Lognormal mean 9.85
271 0.610 J1C397  Detection limit or PQL Std. devn. 1.07§ 0.110 JIC397  Detection limit or PQL Std. devn. 0.0250] 6.32 J1C397 Detection limit or PQL. Std. devn. 2.18]
28] 1.02 J1C398  Method detection limit Median 0.81 SJ 0.106 J1C398  Method detection fimit Median 0.t05] 11.0 J1C398 Method detection limit Median 9.88]
29] 0.813 J1C399 TOTAL Min. 0.545] 0.0858 J1C399 TOTAL 12 Min. 0.0858] 9.87 J1C399 TOTAL 12 Min. 6.06|
30} 0.813 J1C3B1 Max. 4.47] 0.0902 J1C3B1 Max. 0.178] 113 J1C381 Max. 14.0
31 1.51 J1C3B2 0.0962 J1C3B2 10.8 J1C3B2
32 1.11 J1C3B3 0.178 J1C3B3 11.4 J1C3B3
33] 0.887 J1C384 0.119 J1C3B4 9.89 J1C3B4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormat distribution? Nonmal distribution?
35 r-squared is: 0.757 r-squaredis: 0.506 r-squared is: 0.880 r-squared is: 0.796 r-squared is: 0.905 r-squaredis:  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 113
40
41 DATA D Cobalt 95% UCL Calculation DATA D Copper 95% UCL Calculation DATA D Lead 95% UCL Calculation
J1C3B0/ J1C3B0/ J1C3B0/
42] 6.45 J1C3B5 17.9 J1C3B5 27.7 J1C3B5
43] 494 J1C393 14.8 J1c393 2.38 J1C393
4] 549 J1C394 Number of samples Uncensored values 121 J1C394 Number of samples Uncensored values 2.42 J1C394 Number of samples Uncensored values
458 4.92 J1C395 Uncensored 12 Mean 5.28| 123 J1C395 Uncensored 12 Mean 13.9] 4.00 J1C395 Uncensored 12 Mean 10.5
46] 5.18 J1C396 Censored Lognomal mean 528] 154 J1C396 Censored Lognormal mean 140] 3.35 J1C396 Censored Lognormal mean 10.1
47} 5.16 J1C397  Detection limit or PQL Std. devn. 0.596] 14.1 J1C397  Detection limit or PQL Std. devn. 2.38F 4.37 J1C397 Detection limit or PQL Std. devn. 13.2
48] 471 J1C398  Method detection limit Median 512 126 J1C398  Method detection limit Median 13.4) 4.82 J1C398 Method detection limit Median 4.19|
49] 4.76 J1C399 TOTAL 12 Min. 471 110 J1C399 TOTAL 12 Min. 11.0] 235 J1C399 TOTAL 12 Min. 235
50] 5.08 J1C3B81 Max. 6.49] 116 J1C381 Max. 18.4f 3.00 J1C3B1 Max. 428
51f 4.94 J1C3B2 12.6 JiCc382 22.2 J1C3B2
52 6.49 J1C3B3 18.4 J1C383 42.8 J1C3B3
53§ 5.19 J1C3B4 14.5 J1C384 6.63 J1C3B4
54 Lognormal distribution? Normal distribution? Lognommai distribution? Normal distribution? Lognomal distribution? Nommal 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-squaredis:  0.671
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions Use lognormal distribution. Reject BOTH lognormal and normai distributions
58
59I UCL (based on Z-statistic) is 5.56 UCL (Land's method) is 15.3 UCL (based on Z-statistic) is 16.8
60

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit
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Washington Closure Hanford
Originator T. E. Queen

N

Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET

Date 01/12/11 Calc. No. 0100H-CA-V0150 Rev.No. __ 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations UQ - Sheet No. 120f15
Ecology Software (MTCAStat) Resuits, 100-H-4 Excavation _
1] DATA D Manganese 95% UCL Calculation DATA 1D Molybdenum 95% UCL Calculation DATA D Nickel 85% UCL Calculation
J1C3B0/ J1C3B0/ J1C3B0/
2§ 299 J1C3B5 0.682 J1C385 12.0 J1C3B5
3 198 J1C393 0.359 J1C393 8.24 J1C393
4 227 J1C394 Number of samples Uncensored values 0.381 J1C394 Number of samples Uncensored values 8.73 J1C394 Number of samples Uncensored values
5 231 J1C395 Uncensored Mean 247y 0.333 J1C395 Uncensored 12 Mean 0.406 7.80 J1C395 Uncensored 12 Mean 9.39{
6 247 J1C396 Censored Lognormal mean 247} 0.350 J1C386 Censored Lognormal mean 0.406] 8.67 J1C396 Censored { ognormal mean 9.40
71 239 J1C397  Detection limit or PQL Std. devn. 29.5) 0423 J1C397  Detection limit or PQL Std. devn. 0.106] 7.17 J1C397 Detection limit or PQL Std. devn. 1.35
8] 236 J1C398  Method detection limit Median 2421 0.405 J1C398  Method detection limit Median 0.3701 9.93 J1C398 Method detection limit Median 9.59
9] 227 J1C399 TOTAL Min. 198] 0.322 J1C399 TOTAL 12 Min. 0.322] 977 J1C399 TOTAL 12 Min. 7.17]
10] 245 J1C3B1 Max. 303] 0.329 J1C3B1 Max, 0.682f] 10.2 J1C3B1 Max. 12.0
1 253 J1C382 0.339 J1C3B2 9.55 J1C3B2
12) 303 J1C383 0.541 J1C3B3 1.0 J1C3B3
13] 253 J1C3B4 0.406 J1C3B4 9.63 J1C3B4
14 Lognormalt distribution? Nommal distribution? {.ognormal distribution? Normalt distribution? Lognommatl 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 lognomait distribution. Reject BOTH lognormal and normal distributions Use lognomal distribution.
18 .
19 UCL (Land’s method) is 263 UCL (based on Z-statistic) is 0.456 UCL (Land's method) is 10.2
20
21 DATA D Vanadium 95% UCL Calculation DATA D Zinc 95% UCL Calculation DATA D TPH - motor oil 95% UCL Calculation
J1C3B0/ J1C3B0/ J1C380/
22| 463 J1C3B5 404 J1C3B5 16.3 J1C385
23| 477 J1C393 30.3 J1C393 226 J1C393
24] 510 J1C394 Number of samples Uncensored values 30.8 J1C394 Number of samples Uncensored values 18.9 J1C3%4 Number of samples Uncensored values
25] 452 J1C395 Uncensored 12 Mean 48.41 305 J1C395 Uncensored 12 Mean 3331 214 J1C395 Uncensored 12 Mean 22.9I
26] 4938 J1C396 Censored Lognormal mean 484] 310 J1C396 Censored Lognormal mean 33.3] 858 J1C396 Censored Lognormal mean 233
27] 544 J1C397  Detection limit or PQL Std. devn. 3.79F 35.0 J1C397  Detection limit or PQL Std. devn. 5.09] 6.64 J1C397 Detection limit or PQL Std. devn. 14.0
28] 41.2 J1C398  Method detection limit Median 49.1f 303 J1C388  Method detection limit Median 309] 246 J1C398 Method detection limit Median 20.2
291 508 J1C399 TOTAL 12 Min. 412§ 283 J1C399 TOTAL 12 Min, 28.3] 158 J1C399 TOTAL 12 Min. 6.64
30] 516 J1C3B1 Max. 54.4) 304 J1C3B1 Max. 46.0] 16.0 J1C3B1 Max. 56.7/
31} 434 J1C3B2 333 J1C3B2 56.7 J1C3B2
321 507 J1C3B3 46.0 J1C3B3 243 J1C3B3
33] 484 J1C3B4 33.0 J1C384 . 42.6 Jic3B4
34 Lognommal distribution? Normal distribution? Lognommal distribution? Nommal 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 nommal distributions Use lognormal distribution.
38|
39| UCL (Land's method) is 50.5 UCL (based on Z-statistic) is 357 UCL (Land's method) is 3438
40|
41 DATA D Benzo(a)anthracene 95% UGL Calculation DATA 5] Benzo(a)pyrene 95% UCL Calculation DATA D Benzo(b)flucranthene 95% UCL Calculation
J1C3B0/ J1C3B0/ J1C3B0/
421 7.26 J1C38S 7.79 J1C3B5 6.57 J1C388
43 1.67 J1C393 1.67 J1C393 1.67 J1C393
44 1.70 J1C394 Number of samples Uncensored values 1.70 J1C394 Number of samples Uncensored vaiues 1.70 J1C394 Number of samples Uncensored values
45] 1.70 J1C395 Uncensored 12 Mean 246] 170 J1C395 Uncensored 12 Mean 285} 1.70 J1C395 Uncensored 12 Mean 2.59;
46| 1.52 J1C396 Censored Lognormal mean 243 226 J1C396 Censored Lognomal mean 282 1.60 J1C396 Censored Lognormal mean 2.57]
47y 3.20 J1C387  Detection limit or PQL Std. devn. 164} 3.78 J1C397  Detection limit or PQL Std. devn. 1.75] 3.64 J1C397 Detection limit or PQL Std. devn. 1.54|
48] 2.86 J1C388  Method detection limit Median 1.70§ 382 J1C398  Method detection fimit Median 232) 426 J1C398 Method detection limit Median 1.70
49 1.71 J1C399 TOTAL 12 Min. 125 1.71 J1C399 TOTAL 12 Min. 167 1.7 J1C399 TOTAL 12 Min. 1.60
50] 1.69 J1C3B1 Max. 726 169 J1C3B1 Max. 7.79f 1.69 J1C381 Max. 6.57
51] 3.08 J1C3B2 324 J1C3B2 2.87 J1C3B2
52 1.25 J1C3B3 2.44 J1C3B3 1.98 J1C3B3
53] 1.90 JiC3B4 237 J1C3B4 1.69 J1C3B4
54 Lognormal distribution? Normal distribution? Lognormmal distribution? Nommal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.802 r-squared is: 0.621 r-squared is: 0.835 r-squared 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-statistic) is 3.68 UCL (based on Z-statistic) is 3.32
60
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Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET
Washington Closure Hanford é@/
Originator T. E. Queen Date 01/12/11 Calc. No. 0100H-CA-V015Q o Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie A Date  01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations Jd Sheet No. _13 of 15
Ecology Software (MTCAStat) Results, 100-H-4 Excavation
1| DATA D Benzo(ghi)perylene 95% UCL Calculation DATA ID Benzo(k)fluoranthene 95% UCL Calculation DATA 1D Chrysene 85% UCL Calculation
J1C3B0/ J1C3Bo/ J1C3B0/

2| 583 J1C3B5 3.95 J1C3B5 7.62 J1C3B5

3| 1.67 - JiC393 1.67 J1C393 2.66 J1C393 .

4 1.70 J1C394 Number of samples Uncensored values 1.70 J1C394 Number of samples Uncensored values 2.74 J1C394 Number of samples Uncensored values

§| 1.70 J1C395 Uncensored 12 Mean 234 1.70 J1C395 Uncensored 12 : Mean 1.76] 4.88 J1C395 Uncensored 12 Mean 3.53)

6 1.68 J1C396 Censored Lognormal mean 232 1.08 J1C396 Censored Lognormal mean 1.76] 5.78 J1C396 Censored Lognormal mean 3.57

71 282 J1C397  Detection limit or PQL Std. devn. 1.26] 1.82 J1C397  Detection limit or PQL Std. devn. 0.752] 1.21 J1C397 Detection limit or PQL Std. devn. 2.14

8f 263 J1C398  Method detection limit Median 170F 191 J1C398 Method detection limit Median 1.70] 1.69 J1C398 Method detection limit Median 2.70

9 1.7 J1C399 TOTAL 12 Min. 147} 1.1 J1C399 TOTAL 12 Min. 107} 1.7 J1C399 TOTAL 12 Min. 1.21
10§ 1.69 J1C3B1 Max. 583] 1.69 J1C3B1 Max. 3951 3.07 J1C3B1 Max. 7.62
1 1.75 J1C3B2 1.73 J1C3B2 1.96 J1C382
12] 346 J1C3B3 1.08 J1C3B3 244 J1C3B3
13] 1.47 J1C3B4 1.07 J1C3B4 8.57 Jic3B4
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-squaredis:  0.883
16} Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions Reject BOTH lognommal and normal distributions Use lognormal distribution.
18,
19' UCL (based on Z-statistic) is 2.94 UCL (based on Z-statistic) is 212 UCL (Land's method) is 5.36
20
21] DATA D Fluoranthene 95% UCL Calculation DATA D Phenanthrene 95% UCL Calculation DATA D l;yrene 95% UCL. Calcuiation

J1C380/ J1C3B0/ J1C3B0/

22 222 J1C38B5 4.39 J1C3B5 6.34 J1C3B5
23{ 1.67 J1C393 1.67 J1C393 1.67 J1C393
241 1.70 J1C394 Number of samples Uncensored values 1.70 J1C394 Number of samples Uncensored values 1.02 J1C394 Number of samples Uncensored values
25 1.02 J1C395 Uncensored 12 Mean 5.33F 1.70 J1C395 Uncensored 12 Mean 230 1.70 J1C395 Uncensored 12 Mean 4.24
26) 224 J1C396 Censored Lognormal mean 527) 1.38 J1C396 Censored Lognormal mean 2.30] 278 J1C396 Censored Lognormal mean 4.38
27y 100 J1C397  Detection limit or PQL Std. devn. 6.11] 4.38 J1C397  Detection limit or PQL Std. devn. 1.16] 8.75 J1C397 Detection limit or PQL Std. devn. 3.23]
28] 5.89 J1C398  Method detection limit Median 271] 155 J1C398  Method detection limit Median 1701 9.03 J1C398 Method detection limit Median 2.65
29] 1.7 J1C399 TOTAL 12 Min. 1.02} 1.7 J1C399 TOTAL 12 Min. 1.30] 1.705 J1C399 TOTAL 12 Min. 1.02
30f 1.69 J1C381 Max. 22.2F 1.69 J1C3B1 Max. 4.39] 1.685 J1C381 Max. 9.33)
31) 9.35 J1C382 3.62 J1C3B2 9.33 J1C3B2
32] 3.18 J1C3B3 2.57 J1C3B3 4.39 J1C383
33] 3.40 J1C3B4 1.30 J1C384 2.52 J1C3B4
34 Lognormal distribution? Normat distribution? Lognormal distribution? 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 lognormal distribution. Reject BOTH lognomal and normmal distributions Use lognomal distribution.
38
39 UCL (Land's method) is 11.6 UCL (based on Z-statistic) is 2.85 UCL (Land's method) is 8.01
40
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Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET
Washington Closure Hanford i@/
Originator T. E. Queen Date 01/12/11 Calc. No. 0100H-CA-VO15D, Rev. No. 0
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie  “N . Date 01/12/11
Subject 100-H-4 Waste Site Cleanup Verification 95% UCL Calculations ; SheetNo. 140f 15

1_Duplicate Analysis - 100-H-4 Waste Site Excavation

2] Sampling | Sample | Sampie Potassium-40 Radium-226 Radium-228 Thorium-228 GEA Thorium-232 GEA Uranium-233/234 Uranium-238 Aluminum Arsenic

3 Area Number Date pCilg | Q| MDA pCilg | Q MDA pCilg | Q MDA pCilg 1 Q| MDA pCilg | Q MDA pCilg | Q@ MDA pCilg 1 Q MDA mgkg | Q PQL mg/k Q PQL

4 SZ-8 J1C3B0 | 9/22/10 12.0 0.458 0.652 0.125 0.739 0.280 0.896 0.085 0.739 J 0.280 0.556 0.327 0.427 0.327 8880 14.0 12.9 J 0.700

5 Dlﬁ‘g;é%m J1C3B5 | 9/22/10 13.0 0.785 0.690 0.136 0.868 0.284 0.807 0.087 0.868 J 0.284 0.526 0.131 0.549 0.074 9290 19.6 11.9 J 0.980

6 Analysis:

7 TDL 0.5 0.1 0.2 1 1 1 1 5 10

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

9| Duplicate Both >5xTDL? Yes (calc RPD) Yes {(calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptabie) Yes (caic RPD) No-Stop (acceptable)
10] Analysis RPD 8.0% 5.7% 4.5%
1 Difference > 2 TDL? Not applicable Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable
12
13 Duplicate Analysis - 100-H-4 Waste Site Excavation
14} Sampling | “HEIS Sample Barium Beryllium Boron Cadmium Calcium Chromium Cobait Copper fron
15]  Area Number | Date mgkg | Q] PQL mgkg | Q| PQL mg/k: Q PQL mglkg | Q PQL mglkg | Q| PQL mg/kg | Q| PQL mgkg |Ql PQL mgkg | Q PaL m Q PQL
16 SZ-8 J1C3B0 | 9/22110 83.5 J 0.350 0.323 0.140 3.29 J 1.40 0.114 | JB| 0.175 4430 J 14.0 13.3 J 0.700 6.23 J 2.10 16.6 J 1.40 19400 14.0
17 Dj;;lgzgé%of J1C3B5 | 9/22/10 99.4 J 0.490 0.357 0.196 5.64 J 1.96 0.133 | JB | 0.245 4960 J 196 14.6 J 0.980 6.67 J 294 19.2 J 1.96 20700 19.6
18 Analysis:
19 TDL 2 0.2 2 0.2 100 1 2 1 5
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 {calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes {caic RPD)
22§ Analysis RPD 17.4% 11.3% 9.3% 14.5% 6.5%
23 Difference > 2 TDL? Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable Not applicable
24 .
25 Duplicate Analysis - 100-H-4 Waste Site Excavation
261 Sampling HEIS Sample Lead Magnesium Manganese Molybdenum Nickel Potassium Selenium Silicon Sodium
27 Area Number Date mg/kg | Q PQL mglkg | Q PQL mglkg | Q PQL mgikg | Q PQL mg/kg | Q PQL mg/kg { Q PQL mg/ki Q PQL mgkg | Q PQL mg/kg Q PQL
28 SZ-8 J1C3B0 | 9/22/10 29.1 J 0.700 4300 J 3.50 290 J 0.700 0.655 B 0.700 11.5 1.75 1450 70.0 0.287 J 0.210 356 J 4.20 212 35.0
29 D‘_‘]‘:'g;éeo“ J1c3B5 | 922110 | 263 | J| o980 | 4580 | 4| 490 308 | J| og9s0 | o709 | B | 0980 12.4 2.45 1440 980 | 0319 |J| 0204 504 | J | 588 225 49.0
30 Analysis:
kil TDL 5 75 5 2 4 400 1 2 50
32 Both > PQL? Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes {continue) Yes (continue) Yes {(continue)
33| Duplicate Both >5XTDL? Yes (calc RPD) Yes {calc RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable)
34| Analysis RPD 10.1% 6.3% 6.0% 34.4%
35 Difference > 2 TDL? Not applicable Not applicable Not applicable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable
36
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Attachment to Waste Site Reclassification Form 2011-001

CALCULATION SHEET
Washington Closure Hanford
Originator T. E. Queen Date 0112111 Calc. No. 0100H-CA-VO150 o Rev. No. 0 .
Project 100-H Field Remediation Job No. 14655 Checked J. D. Skoglie 14 Date 01/12/11
Subject 0100H-CA-V0150 4 SheetNo. _150f 15
1 Duplicate Analysis - 100-H-4 Waste Site Excavation
2 Sampling HEIS Sample Vanadium Zinc TPH - motor oil Aroclor-1254 Aroclor-1260 Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene
3 Area Number | Date mgkg | Q PQL mgkg | Qf PQL mg/kg | Q PQL ugkg | Q PQL ug/kg Q PQL ug/kg [ Q PQL ugkg | Qi PQL u: Q PQL ug/kg Q PQL
4 SZ-8 J1C380 | 9/22/10 44.2 J 0.700 39.6 J 2.10 16.3 J 9.43 66.1 J 12.9 35.2 12.9 9.50 3.36 8.86 3.36 10.1 3.36 6.41 3.36
5 Dj‘;'gé%“ JicaBs | o22mo | 483 | J | o980 | 411 || 204 162 | J | 102 665 | J | 142 33.4 142 5.02 347 6.71 3.47 3038 | J | 347 5.25 347
6 Analysis:
7 TDL 25 1 5 20 20 15 15 15 15
8 Both > PQL? Yes {continue) Yes (continue) Yes {continue) Yes (continue) Yes {continue) Yes (continue) Yes {continue) No-Stop (acceptable) Yes {continue)
g} Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
10} Analysis RPD 8.9% 3.7%
11 Difference > 2 TDL? Not applicable Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable
12
13 Duplicate Analysis - 100-H-4 Waste Site Excavation
14| Sampling HEIS Sample | Benzo(k)fluoranthene Chrysene 4,4-DDE Fluoranthene Indeno(1,2,3-cd)pyrene Phenanthrene
15 Area Number | Date uglkg | Q PQL ugkg | Q PQL ugkg | Q PQL uglkq Q PQL uglkg | Q PQL uglkg | Q PQL
16| SZ-8 J1C3B0 | 9/22/10 4.73 3.36 8.26 3.36 2.95 JD 1.30 22.0 3.36 4.17 3.36 2.69 J 3.36
17| DUPICES of | yicams | o210 | 36 | 9| 347 | eo7 347 | 291 || 142 | 223 3.47 342 | J| 347 | e08 347
18 Analysis:
19 TDL 15 15 5 15 15 15
20 Both > PQL? No-Stop (acceptable) Yes {continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable)
21} Duplicate Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
22} Analysis RPD
23 Difference > 2 TDL? No - acceptable No - acceptable No - acceptable * No - acceptable No - acceptable No - acceptabie
24
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Attachment to Waste Site Reclassification Form 2011-001 . Rev.0

Attach t 1. 100-H-4 Waste Site Verification Sample Results (0r§anics).

J1C3B0, SZ-8 J1C3BS, Duplicate of J1C393,SZ-1 . J1C394, SZ-2
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

uglkg | Q | POL | ug/kg | QO | PQL | ug/kg Q PQL ug/kg Q | PQL
Acenaphthene PAH 3.36 U | 336 347 U | 347 3.34 U 3.34 3.40 U 3.40
Acenaphthylene PAH 3.36 U | 336 3.47 U | 347 3.34 U 3.34 3.40 U 3.40
Anthracene PAH 3.36 U | 336 347 U | 347 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 6.71 347 3.34 U 3.34 3.40 U 3.40
Benzo(b)fluoranthene PAH 10.1 3.36 3.03 J 3.47 3.34 U | 334 3.40 U 3.40
Benzo(ghi)perylene PAH 6.41 3.36 5.25 3.47 3.34 U 3.34 3.40 U | 340
Benzo(k)fluoranthene PAH 4.73 3.36 3.16 J 347 3.34 U 3.34 3.40 U 3.40
Chrysene PAH 8.26 3.36 6.97 3.47 2.66 J 3.34 2.74 J 3.40
Dibenz{a, h}anthracene PAH 3.36 U [ 336 3.47 U | 347 3.34 U 3.34 340 U 3.40
Fluoranthene PAH 22.0 3.36 223 347 3.34 U 3.34 3.40 U | 340
Fluorene PAH 3.36 U | 336 2.99 J 347 3.34 U 3.34 3.40 u 3.40
Indeno(1,2,3-cd)pyrene PAH 4.17 3.36 3.42 J 347 3.34 U 3.34 340 U | 340
Naphthalene PAH 3.36 U | 336 3.47 U | 347 3.34 U.| 334 340 U 3.40
Phenanthrene PAH 269 | ] 3.36 6.08 347 3.34 U 3.34 3.40 U 3.40
Pyrene PAH 3.36 U | 336 11.0 347 3.34 U 3.34 1.02 J 1.02
Aroclor-1016 PCB | . 129 U | 129 14.2 U 142 132 U 132 134 U 13.4
Aroclor-1221 PCB 12.9 Ul | 129 142 Ul | 142 132 | U 13.2 13.4 Ul | 134
Aroclor-1232 PCB 12.9 ur i 129 14.2 Uil 142 132 uJ 132 134 Uy | 134
Aroclor-1242 PCB 12.9 ur | 129 142 Ul | 142 132 uJ 13.2 134 Ul ! 134
Aroclor-1248 PCB 12.9 Ul | 129 14.2 Ul | 142 13.2 uJ 132 134 uJ | 134
Aroclor-1254 PCB 66.1 J 12.9 66.5 J 14.2 13.2 uJ 132 13.4 uJ | 134
Aroclor-1260 PCB 35.2 129 334 14.2 13.2 U 132 134 U 134
Aldrin PEST 1.30 UD | 130 1.42 UD | 142 1.32 UD 1.32 134 UD | 134
Alpha-BHC PEST 1.30 UD | 130 1.42 uD | 142 1.32 uD 1.32 1.34 UD | 134
alpha-Chlordane PEST 1.30 UD | 130 1.42 UuD| 142 1.32 UD 1.32 1.34 UD [ 134
beta-BHC PEST 1.30 UD | 130 1.42 UD | 142 1.32 UuD 1.32 1.34 UD [ 1.34
Delta-BHC PEST 1.30 UD{ 130 1.42 UD | 142 1.32 uD 1.32 134 UD | 134
4,4-DDD PEST 1.30 UD | 130 1.42 UD| 142 1.32 uD 1.32 1.34 UD | 134
4,4-DDE PEST 2.95 D | 295 2.91 JD | 291 1.32 UD 1.32 1.34 UD i 134
4,4-DDT PEST 1.30 UD | 1.30 1.42 UD | 142 1.32 UD 1.32 1.34 UD | 134
Dicldrin PEST 1.30 UD [ 130 1.42 UD | 1.42 1.32 UuD 1.32 134 UD | 134
Endosulfan I PEST 1.30 UD [ 130 1.42 UD | 142 1.32 UD 1.32 1.34 UD [ 134
Endosulfan 11 PEST 1.30 UuD | 130 142 UD | 142 1.32 UD 1.32 1.34 UD | 134
Endosulfan sulfate PEST 1.30 UD | 1.30 1.42 UD| 142 1.32 UD 1.32 1.34 UD | 134
Endrin PEST 1.30 UD | 130 1.42 Uup | 142 1.32 UD 1.32 1.34 UubD | 134
Endrin aldehyde PEST 1.30 Ub | 130 1.42 UD} 142 | -132 uD 1.32 1.34 UuD| 134
Endrin ketone PEST 1.30 UD | 1.30 1.42 UuD{ 142 1.32 UD 1.32 1.34 UD | 134
Gamma-BHC (Lindane) PEST 1.30 UD | 1.30 1.42 UD | 142 132 uUD 1.32 1.34 UD | 134
pgamma-Chlordane PEST 1.30 UD | 130 1.42 UD | 142 1.32 uD 1.32 1.34 UuD | 134
Heptachlor PEST 1.30 UD | 130 1.42 UD | 142 1.32 uD 1.32 1.34 UD | 134
Heptachlor epoxide PEST 1.30 UD | L30 1.42 UD | 142 1.32 uD 1.32 1.34 UD | 134
Methoxychlor PEST 1.30 UD | 130 142 UD | 142 1.32 UD 1.32 1.34 UD | 134
Toxaphene PEST 19.5 UDJ| 19.5 213 | UDJ] 213 19.9 UbDJ 19.9 20.1 UDJ| 20.1
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

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

J1C395, SZ-3 J1C396, SZ4 J1C397, SZ-5 J1C398, SZ-6
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

uglkg | Q | POL | ughkg | Q | POL | ug/ke Q PQL ughks | Q | PQL
Acenaphthene PAH 3.40 U | 340 4,00 U | 4.00 3.46 U 3.46 3.78 U 3.78
Acenaphthylene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78
Anthracene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78
Benzo(a)anth PAH 3.40 U 3.40 1.52 J 4.00 3.20 J 3.46 2.86 J 3.78
Benzo(a)pyrene PAH 3.40 U | 340 2.26 J 4.00 3.78 3.46 3.82 3.78
Benzo(b)fluoranthene PAH 3.40 U | 3.40 1.60 J 4.00 3.64 3.46 4.26 3.78
Benzo(ghi)perylene PAH 3.40 U | 340 1.68 J 4.00 2.82 J 3.46 2.63 J 3.78
Benzo(k)fluoranthene PAH 3.40 U.j 340 1.08 J 4.00 1.82 J 346 1.91 J 3.78
Chrysene PAH 4.88 340 5.78 4.00 121 J 3.46 1.69 J 3.78
Dibenz[a,h]anthracene PAH 3.40 U | 340 4.00 U | 4.00 3.46 U 3.46 3.78 U 3.78
Flnoranthene PAH 1.02 J 3.40 2.24 ¥ 4,00 10.0 3.46 5.89 3.78
Fluorene PAH 3.40 U | 340 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 | 340 4.00 U | 4.00 3.46 U 3.46 225 J 3.78
Naphthalene PAH 3.40 U 3.40 4.00 U 4.00 3.46 U 3.46 3.78 U 3.78
Phenanthrene PAH 3.40 U 3.40 1.38 J 4.00 4.38 - 3.46 1.55 J 3.78
Pyrene PAH 3.40 U 3.40 2.78 J 4.00 8.75 346 9.03 3.78
Aroclor-1016 PCB 13.5 Urj 135 16.1 U 16.1 13.9 U 13.9 14.9 U 149
Aroclor-1221 PCB 13.5 UJ 13.5 16.1 uJ 16.1 13.9 18)) 13.9 14.9 uJ 14.9
Aroclor-1232 PCB 13.5 Ul | 135 16.1 uJ | 161 13.9 Ul 13.9 149 Ul | 149
Aroclor-1242 PCB 13.5 uJ 13.5 16.1 uJ 16.1 13.9 uJ 13.9 149 uJ 14.9
Aroclor-1248 PCB 13.5 UJ 135 16.1 uJ 16.1 13.9 uJ 13.9 14.9 uJ 14.9
Aroclor-1254 PCB 13.5 18)] 13.5 16.1 uJ 16.1 13.9 ul 139 149 uJ 14.9
Aroclor-1260 PCB 13.5 us | 135 16.1 U 16.1 13.9 U 13.9 5.38 J 14.9
Aldrin PEST 1.34 UD | 134 1.61 UD | 161 1.39 UD 1.39 1.49 UD 1.49
Alpha-BHC PEST 1.34 UD|{ 1.34 1.61 UD | 1.61 139 98] 1.39 1.49 UD 1.49
alpha-Chlordane PEST 1.34 UD | 134 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD 1.49
beta-BHC PEST 1.34 UD /| 134 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD 1.49
Delta-BHC PEST 1.34 UD| 1.34 1.61 UD | 161 1.39 UD 1.39 1.49 UD 1.49
4,4-DDD PEST 1.34 UD| 134 1.61 UD | 161 1.39 UD 139 1.49 UD 1.49
4.,4'-DDE PEST 1.34 UD| 1.3¢ 1.61 UD | 161 1.39 UD 1.39 1.49 UD 1.49
4,4'-DDT PEST 1.34 UD | 134 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD 1.49
Dieldrin PEST 1.34 UD | 134 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD 1.49
Endosuifan | PEST 1.34 UD | 1.34 1.61 UD} 161 1.39 Ub 1.39 1.49 UD [ 149
Endosulfan I PEST 1.34 UD | 134 1.61 UD | 161 1.39 UD 139 1.49 UD 1.49
Endosulfan sulfate PEST 1.34 UD | 1.34 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD 1.49
Endrin PEST 1.34 UD| 134 1.61 UD | 161 1.39 uD 1.39 1.49 uUD 1.49
Endrin aldehyde PEST 1.34 UD | 1.34 1.61 Ub | 161 1.39 upD 1.39 1.49 Uub 1.49
Endrin ketone PEST | 1.34 UD| 134 1.61 UD | 1.61 1.39 UD 1.39 149 UD 1.49
Gamma-BHC (Lindane) PEST | 1.34 UD | 134 1.61 UD | 1.61 1.39 UD 1.39 1.49 UD | 149
gamma-Chlordane PEST 1.34 UD [ 1.34 1.61 UD | 161 1.39 UD 1.39 1.49 UD 1.49
Heptachlor PEST 1.34 UD | 1.34 1.61 UD|{ 161 1.39 UD 1.39 1.49 UD 1.49
Heptachlor epoxide PEST 1.34 UD | 1.34 1.61 Ub | 1.61 1.39 UD 1.39 1.49 UbD 1.49
Methoxychlor PEST 1.34 UD | 1.34 1.61 UD | 161 1.39 UD 1.39 1.49 UD 1.49
Toxaphene PEST 20.1 UDJ| 20.1 24.2 UDJ| 242 20.9 UDJ 20.9 224 UDJ| 224
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attach 1. 100-H-4 Waste Site Verification Sample Results (Organics).

J1C399, SZ-7 J1C3B1, SZ-9 J1C3B2, SZ-10 J1C3B3, SZ-11
CONSTITUENT CLASS 9/22/2010 9/22/2010 ) 9/22/2010 9/22/2010

: ughkg | Q | PQL | ug/kg | Q | POL [ wgkg | Q | POL ugkg | Q { POL
Acenaphthene PAH 3.41 U | 341 3.37 U 3.37 3.50 u 3.50 10.9 10.9
Acenaphthylene PAH 341 U | 341 337 U 337 3.50 U 3.50 3.38 U 10.9
Anthracene - PAH 341 U | 341 3.37 U 337 3.50 U 3.50 3.38 U] 109
Benzo(a)anthracene PAH 341 U | 341 3.37 U 3.37 3.08 J 3.50 1.25 J 10.9
Benzo(a)pyrene PAH 3.41 U | 341 337 u 3.37 3.24 J 3.50 244 ] 10.9
Benzo(b)fluoranth PAH 341 U | 341 337 U 3.37 2.87 J 3.50 1.93 J 10.9
Benzo(ghi)perylene PAH 3.41 U | 341 3.37 U 337 3.50 U 3.50 3.46 10.9
Benzo(k)fluoranthene PAH 341 U | 341 3.37 U 3.37 1.73 J 3.50 1.08 J 109
Chrysene PAH 3.41 U | 341 3.07 J 3.07 1.96 J 3.50 244 J 10.9
Dibenz[a,h]anthracene PAH 3.41 U | 341 3.37 U 3.37 3.50 U 3.50 3.38 U 10.9
Fluoranthene PAH 341 U | 341 337 u 3.37 9.35 350 3.18 J 10.9
Fluorene PAH 3.41 U | 341 337 U 3.37 3.50 U 3.50 3.38 U 109
Indeno(1,2,3-cd)pyrene PAH 341 U | 341 337 U 3.37 3.50 U 3.50 311 109
Naphthal PAH 3.41 U] 34 337 u 3.37 3.50 u 3.50 3.38 U 10.9
Phenanthrene PAH 3.41 U | 341 3.37 U 3.37 3.62 3.50 2.57 J 10.9
Pyrenc PAH 3.41 U | 341 3.37 U 3.37 9.33 3.50 4.39 10.9
Aroclor-1016 PCB 138 U | 138 134 U 13.4 13.5 U 13.5 13.0 U 13.0
Aroclor-1221 PCB 138 uJ | 138 134 Ul | 134 13.5 uJ 13.5 13.0 uy| 130
Aroclor-1232 PCB 13.8 Ui 138 134 Uy | 134 13.5 uJ 135 13.0 Uy § 130
Aroclor-1242 PCB 13.8 UJ| 138 134 Uy | 134 13.5 uJ 13.5 13.0 ur i 130
Aroclor-1248 PCB 13.8 UJ | 138 13.4 U | 134 13.5 uJ 13.5 13.0 u) 13.0
Aroclor-1254 PCB 13.8 UJ| 1338 134 UJ | 134 6.85 J 135 6.95 J 13.0
Aroclor-1260 PCB 13.8 U | 138 134 U 13.4 4.21 J 13.5 3.57 J 13.0
Aldrin PEST 1.38 UD ) 138 1.34 UD| 134 1.36 uD 1.36 1.30 UD | 130
Alpha-BHC PEST 1.38 UD! 138 1.34 UD | 134 1.36 9)3) 1.36 1.30 UD| 130
alpha-Chlordane PEST 1.38 UD | 138 1.34 UD | 134 1.36 uD 136 3.02 D { 3.02
beta-BHC PEST 1.38 UD | 138 1.34 UD | 134 1.36 uD 136 1.30 UD | 130
Delta-BHC PEST 1.38 UD | 1.38 1.34 UD | 134 1.36 UD 1.36 1.30 UD| 130
4,4'-DDD PEST 1.38 UD | 138 1.34 UD| 134 1.36 uD 1.36 1.30 UD | 130
4,4DDE PEST 1.38 UD | 1.38 1.34 UD | 134 1.36 UD 1.36 1.30 UD| 130
4,4-DDT PEST 1.38 UD | 138 1.34 UD | 134 1.36 UD 1.36 1.56 JD | 1.56
Dieldrin PEST 1.38 UD | 138 1.34 UD | 134 1.36 UD 1.36 1.30 UD| 130
Endosuifan 1 PEST 1.38 UD | 138 1.34 UD | 134 1.36 UD 1.36 1.30 Up | 130
Endosulfan 1I PEST 1.38 UD| 138 1.34 UD | 134 1.36 UuD 1.36 1.30 UD | 130
Endosuifan sulfate PEST 1.38 UD| 138 1.34 UD} 134 1.36 UD 1.36 130 UD | 130
Endrin PEST 1.38 UD | 138 1.34 UD | 134 1.36 uD 1.36 1.30 uUD | 130
Endrin aldehyde PEST 1.38 UD | 138 1.34 UD | 134 1.36 UD 1.36 1.30 UD | 130
Endrin ketone PEST 1.38 UD | 138 1.34 UD| 134 1.36 UD 1.36 1.30 UD | 130
G BHC (Lindane) PEST 1.38 UD | 138 1.34 UD | 134 1.36 uD 1.36 1.30 UD | 130
gamma-Chlordane PEST 1.38 UD | 138 1.34 UD| 134 1.36 UD 1.36 143 D 143
Heptachl PEST 1.38 UD| 138 1.34 UD | 134 1.36 UD 1.36 1.30 UD | 130
Heptachlor epoxide PEST 1.38 UD | 138 1.34 UD | 134 1.36 uD 1.36 1.30 UD | 130
Methoxychlor PEST 1.38 UD | 1.38 1.34 UD | 134 1.36 UD 1.36 1.30 UD | 130
Toxaphene PEST 20.7 UDJ| 20.7 20.1 UDJ| 20.1 204 UDJ | 204 19.5 UDJ| 195
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

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

J1C3B4, SZ-12 J1C3B6, SS-1 J1C3B7, SS-2 J1C3B8, SS-3
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

_ug/kg Q | POL | ugkg Q | POQL ug/kg Q PQL ug/kg Q | PQL
Acenaphthene PAH 3.38 U | 338 3.55 U 3.55 51.1 D 51.1 3.32 ‘U 3.32
Acenaphthylene PAH 3.38 U | 338 3.55 U 3.55 7.17 U 51.1 3.32 U 3.32
Anthracene PAH 3.38 U | 338 355 U | 3.55 7.17 U 51.1 332 U 3.32
Benzo(a)anthracene PAH 1.90 J 3.38 3.64 3.55 74.6 D 51.1 1.50 J 3.32
Benzo(a)pyrene PAH 2.37 J | 338 3.87 3.55 52.9 D 51.4 191 J 3.32
Benzo(b)fluoranthenc PAH 3.38 U | 338 2.45 J 3.55 44.1 D 51.1 3.32 U 332
Benzo(ghi)perylene PAH 1.47 J | 338 2.15 J 3.55 459 D 51.1 1.05 J 3.32
Benzo(k)fluoranthene PAH 1.07 J 338 1.79 J 3.55 272 D 511 332 U 3.32
Chrysene PAH 6.57 338 444 3.55 313 D 511 4.22 3.32
Dibenz[a,h]anthracene PAH 3.38 U | 338 3.55 U | 355 6.62 D 511 332 u 3.32
Fluoranthene PAH 3.40 3.38 7.76 3.55 29.0 D 51.1 5.73 3.32
Fluorene PAH 3.38 U | 338 3.55 U | 355 4.18 JD 51.1 3.32 U 3.32
Indeno(1,2,3-cd)pyrene PAH 3.38 U | 338 3.55 U | 355 14.5 D 51.1 3.32 U 3.32
Naphthalene PAH 3.38 U | 338 3.55 U | 355 7.17 9] 51.1 332 U 332
Phenanthrenc PAH 1.30 J | 338 2.08 J 3.55 7.17 U 51.1 1.58 J 3.32
Pyrene PAH 2.52 J | 338 6.81 3.55 15.7 D 51.1 4.39 3.32
Aroclor-1016 PCB 138 U | 138 14.0 U 14.0 14.1 U 14.1 134 U 13.4
Aroclor-1221 PCB 13.8 uJ | 138 14.0 Ul | 140 14.1 uJ 14.1 134 UJ | 134
Aroclor-1232 PCB 13.8 uJ | 138 14.0 Ul | 140 14.1 uJ 14.1 134 ur| 134
Aroclor-1242 PCB 13.8 uJ [ 138 14.0 Ul [ 140 14.1 uJ 14.1 134 Ul 134
Aroclor-1248 PCB 13.8 Ul | 138 14.0 UJ | 14.0 14.1 u 14.1 134 us | 134
Aroclor-1254 PCB 19.3 J 13.8 13.8 J 14.0 11.0 J 14.1 134 Uy | 134
Aroclor-1260 PCB 8.09 J 13.8 7.15 J 14.0 184 14.1 134 U 13.4
Aldrin PEST 1.38 UD | 138 1.40 UD| 140 141 UD 141 1.34 UD | 134
Alpha-BHC PEST 1.38 UD| 138 1.40 UD| 140 1.41 UD 141 1.34 UD | 134
alpha-Chlordane PEST 1.38 UD | 138 1.40 UD| 140 1.41 UD 141 134 UD | 134
beta-BHC PEST 1.38 UD| 138 1.40 UD | 140 1.41 UD 141 1.34 UD | 1.34
Delta-BHC PEST 1.38 UD| 138 1.40 UD| 140 1.41 UD 1.41 1.34 UD | 1.34
4,4'-DDD PEST 1.38 UD| 138 1.40 UD| 140 1.41 UD 1.41 134 UD | 134
4,4DDE PEST 1.38 UD | 138 140 UD | 140 1.41 UD 141 1.34 UD| 134
4,4-DDT PEST 1.38 UD | 138 1.40 UD | 140 1.94 D 1.94 1.34 UD| 134
Dieldrin PEST 1.38 UD | 138. 1.40 UD | 140 141 Ub 1.41 1.34 UD| 1.34
Endosulfan I PEST 1.38 UD | 138 1.40 UD | 140 1.41 UD 1.41 1.34 UD | 134
Endosulfan II PEST 1.38 UD | 138 1.40 UD | 140 1.41 UD 141 1.34 UD | 134
Endosuifan sulfate PEST 1.38 UD | 138 1.40 UD| 140 1.41 UD 1.41 1.34 UD | 134
Endrin PEST 1.38 UD | 138 1.40 UD| 140 1.41 UD 1.41 134 UD | 1.34
Endrin aldehyde PEST 1.38 UD | 138 140 UD | 140 141 UD 141 1.34 UD | 134
Endrin ketone PEST 1.38 UD| 138 1.40 UD!| 140 1.41 UD 141 1.34 UD| 134
Gamma-BHC (Lindane) PEST 1.38 UD| 138 1.40 UD | 140 1.41 Upb 1.41 1.34 UD | 134
gamma-Chlordane PEST 1.38 UD ! 138 1.40 UD| 140 1.41 UD 1.41 1.34 UD | 134
Heptachlor PEST 1.38 UD{ 138 1.40 UD | 140 1.41 UD 141 1.34 UD | 134
Heptachlor epoxide PEST 1.38 UD | 138 1.40 UD | 140 1.41 UbD 141 1.34 UD | 134
Methoxychlor PEST 1.38 UD | 138 1.40 UD | 140 1.41 uUD 141 134 UD | 134
Toxaphene PEST 20.7 UDJ| 20.7 210 {UDJ| 210 21.2 UDJ | 212 20.2 UDJ| 20.2
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Attachment to Waste Site Reclassification Form 2011-001 Rev.0

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

J1C3B9Y, SS-4 J1C3C0, SS-5 J1C3C1, Equipment blank J1C3C2, Trip blank
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
ugkg | Q [POL | wpkg | Q [ POL | wghg | O | POL | wkg | Q | POL
Acenaphthene PAH 3.20 U | 3.20 3.25 U 3.25 3.29 U 329 bt ol i
Acenaphthylene PAH 320 U | 320 3.25 U 3.25 3.29 U 3.29
Anthracene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Benzo(a)anthracene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Benzo(a)pyrene PAH 3.20 U | 3.20 3.25 U 3.25 3.29 U 3.29
Benzo(b)fluoranthene PAH 3.20 U | 320 3.25 9] 3.25 3.29 U 3.29
Benzo(ghi)perylene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Benzo(k)fluoranthene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Chrysene PAH 0.816 J 3.20 3.25 U 3.25 329 U 3.29
Dibenz{a,h]anthracene PAH 3.20 U | 320 3.25 U 3.25 3.29 9] 3.29
Fluoranthene PAH 3.20 U | 3.20 3.25 U 3.25 3.08 J 3.08
Fluorene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Indeno(},2,3-cd)pyrene PAH 1.42 J 3.20 3.25 U 3.25 3.29 U 3.29
Naphthalene PAH 3.20 U | 320 3.25 U 3.25 3.29 U 3.29
Phenanthrene PAH 0.848 J 3.20 3.25 U 3.25 3.29 u 3.29
Pyrene PAH 3.20 U | 320 3.25 U 3.25 3.29 9] 3.29
Aroclor-1016 PCB 134 U 13.4 13.6 U 13.6
Aroclor-1221 PCB 13.4 UJ | 134 13.6 uJs | 136
Aroclor-1232 PCB 13.4 Uy 134 13.6 Ul | 136
Aroclor-1242 PCB 13.4 UjJ | 134 13.6 Ul | 136
Aroclor-1248 PCB 13.4 U | 134 13.6 Uy | 136
Aroclor-1254 PCB 134 UJ | 134 13.6 Us | 136
Aroclor-1260 PCB 13.4 U 13.4 13.6 U 13.6
Aldrin PEST 1.34 UD | 1.34 1.36 UD | 136
Alpha-BHC PEST 1.34 UD | 1.34 1.36 UD | 136
alpha-Chlordane PEST 1.34 UD | 1.34 1.36 UD | 136
beta-BHC PEST 1.34 UD | 134 1.36 UD| 136
Delta-BHC PEST 1.34 UD | 1.34 1.36 UD| 136
4,4.DDD PEST 1.34 UD { 134 1.36 UD | 1.36
4,4-DDE PEST 1.34 UD | 134 1.36 UD | 136
4,4-DDT PEST 1.34 UD | 1.34 1.36 UD | 136
Dieldrin PEST 1.34 UD | 1.34 1.36 UD | 136
Endosulfan 1 PEST 1.34 UD | 1.34 1.36 UD | 136
Endosulfan I1 PEST 1.34 UD | 134 1.36 UD | 136
Endosulfan sulfate PEST 1.34 UD | 1.34 1.36 UD | 136
Endrin PEST 1.34 UD | 1.34 1.36 UD| 136
Endrin aldehyde PEST 1.34 UuD | 134 1.36 UD | 136
Endrin ketone PEST 1.34 uD | 134 1.36 UD | 136
Gamma-BHC (Lindane) PEST 1.34 UD | 1.34 1.36 UD | 136
gamma-Chlordane PEST 1.34 UD [ 1.34 1.36 UD | 136
Heptachlor PEST 1.34 UD | 1.34 1.36 UpD | 136
Heptachlor epoxide PEST 1.34 UD | L34 1.36 UD | 136
Methoxychlor PEST 1.34 UD | 1.34 1.36 UD | 136
Toxaphene PEST 20.1 UDJ| 20.1 20.5 UDJ} 205 - oo feiss]ns N R B
Attachment 1 SheetNo. 14 of 28
Originator T. E. Queen Date 1/12/11
Checked J. D. Skoglie Date 1/12/11
Calc. No. 0100H-CA-V0150 Rev. No. 0

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B-34



Attachment to Waste Site Reclassification Form 2011-001 Rev. 0
Attachment 1. 100-H-4 Waste Site Verification Sample Results (Organics)
JIC3B0,S7Z-8 J1C3B5, Duplicate of J1C393,SZ-1 J1C394,5Z-2

CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
ug/kg Q | POL | wgkg ; Q | PQL | ughkg Q PQL ug/kg Q | POL
1,24 Trichlorobenzene | SVOA | 328 U | 328 358 U | 358 330 U | 330 333 U | 333
1,2-Dichlorobenzene SVOA] 328 | us| 328 358 | UJ | 358 330 Ul | 330 333 Ul | 333
1,3-Dichlorobenzene SVOA | 328 | UT | 328 358 | UJ | 358 330 Ul | 330 333 Ul | 333
1,4-Dichlorobenzene 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 | 33
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-Dinitrotol SVOA| 328 U | 328 358 U | 358 330 U 330 333 U | 333
2,6-Dinitrotol SVOA | 328 U | 328 358 U | 358 330 U | 330 333 U | 333
2-Chloronaphthalenc SVOA | 328 U | 328 3158 U | 358 330 U 330 333 U | 333
2-Chlorophenol SVOA| 328 U | 328 358 U | 358 330 U 130 333 U | 333
2-Methylnaphthal SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
2-Methylphenol (cresol, 0-) | SVOA | 328 U | 328 358 U | 358 130 U 330 333 U | 333
2-Nitroaniline SVOA| 1640 | U | 1640 | 1790 | U | 1790 | 1650 | U | 1650 1660 | U | 1660
2-Nitrophenol SVOA| 328 U | 328 358 U | 358 130 U 330 333 U | 333
3+4 M“‘h’;"f:;“" Cresol | ovoa| 328 | U | 328 358 u | 3s8 330 U | 330 333 u | 333
33" Dichlorobenzidi SVOA | 655 U | 655 717 u | 117 661 U 661 665 U | 665
3-Nitroaniline SVOA| 1640 | U | 1640 | 1790 | U | 1790 | 1650 | U | 1650 1660 | U | 1660
4,6-Dinitro-2-methylphenol | SVOA | 328 U | 328 358 U | 358 330 U | 330 333 U | 33
4-Bromophenylphenyl ether | SVOA | 328 U | 328 158 U | 358 130 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 130 133 U | 333
4-Chlorophenylphenyl 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
‘Acenaphthylene SVOA| 328 U | 328 358 U | 358 330 U | 330 333 U | 333
‘Ant! SVOA| 328 U | 328 358 U | 358 330 1] 330 333 U | 333
Benzo(a)anthracene SVOA] 328 U | 328 358 U | 358 330 ] 330 333 U | 333
Benzo(a)pyrenc SVOA | 328 U | 328 358 U | 358 330 U | 330 333 U | 333
Benzo(b)fluoranth SVOA| 328 U | 32 358 U | 358 330 U 330 333 U | 333
Benzo(ghi)perylenc SVOA| 328 U | 328 358 U | 358 330 ] 330 333 U | 33
Benzo(k)fluorantt SVOA | 328 U | 328 358 U | 358 330 U | 330 333 U | 333

Bis(2-chioro-1-
methylethyether SVOA| 328 U | 328 358 U | 358 330 U 330 333 U | 333
Bis(2-Chioroethoxy)methane | SVOA | _ 328 U | 328 358 U | 358 330 U 330 333 U | 333
Bis(2-chlorocthyl) ether | SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
Bis(2-cthylhexy) phthal SVOA | 328 U | 328 358 U | 358 330 u 330 333 U | 333
Butylbenzylphthal SVOA | 328 U | 328 358 U | 358 330 U 130 333 U | 333
Carbazol 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| 323 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{ahjanth SVOA | 328 U | 328 358 U | 358 130 U 330 333 U | 333
Dibenzofuran SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
Diethyl phthal SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
Dimethy! phthal SVOA| 328 U | 323 358 U | 358 330 U 330 333 U | 333
Fluorand SVOA] 1328 U | 328 358 U | 358 330 U 330 333 U | 333
Fi SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
Hexachlorob 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
Hexachlorocyclopentadi SVOA | 328 | UJ | 328 358 | UJ | 358 330 ul | 330 333 ul | 333
Hexachloroeth SVOA | 328 U | 328 358 U | 358 130 U 330 333 U | 333
Indeno(1,2,3-cd)pyrenc | SVOA | _ 328 U | 328 358 U | 358 330 U 330 333 U | 333
Isophorone SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
N-Nitroso-di-n-dipropylamine | SVOA | 328 Ul 328 358 U | 358 130 u 330 3 vl 3
N-Nitrosodiphenylami SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 33
Naphthalene SVOA| 328 U | 328 358 U | 358 330 U 330 333 U | 333
Nitrob SVOA| 328 U | 328 358 U | 358 330 U 330 333 U | 333
Pentachloropheniol SVOA | 1640 | U | 1640 | 1790 | U | 1790 | 1650 U | 1650 1660 | U | 1660
Phenanth SVOA | 328 U | 328 358 U | 358 330 u 330 333 U | 333
Phenol SVOA | 328 U | 328 358 U | 358 330 U 330 3133 U | 333
Pyrene SVOA | 328 U | 328 358 U | 358 330 U 330 333 U | 333
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0
Attachment 1. 100-H-4 Waste Site Verification Sample Results (Organics).
J1C395,5Z-3 J1C396,57Z4 J1C397,8Z°5 J1C398,52-6
CONSTITUENT CLASS 912212010 9/22/2010 9/22/2010 9/22/2010
ug/kg Q | PQL | ug/kg | Q | POL | ug/kg Q PQL ug/kg Q | POL
1,2,4-Trichlorot SVOA| 335 | U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
1,2-Dichlorobenzene SVOA| 335 | UJ | 335 | 408 | UJ | 408 | 342 | U1 | 342 366 | UJ | 366
1,3-Dichlorot SVOA| 335 | UJ | 335 | 408 | Uy | 408 | 342 | UJ | 342 366 | UJ | 366
1,4-Dichlorobenzene SVOA[ 335 U | 335 | 408 | U | 208 | 342 U | 342 366 U | 366
2,45T phenol | SVOA | 335 U [ 335 | 408 | U | 408 | 342 U | 342 366 U | 366
2,4,6-Trichlorophenol | SVOA | 335 U [ 335 | 408 | U | 408 | 342 U 342 366 U | 366
2,4-Dichlorophenol SVOA| 1335 U | 335 | 408 | U | 408 | 342 U | 2 366 U | 366
2,4-Dimethylphenol SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
2,4-Dinitrophezol SVOA| 1680 | U | 1680 | 2040 | U [ 2040 | 1710 | U | 1710 1830 | U | 1830
2,4-Dintrotol SVOA| 335 U | 335 408 | U | 408 | 342 U | 42 366 U | 366
2,6-Dinitrotol SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
2-Chloronaphthal 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-Methylnaphthal SVOA| 335 U | 335 408 | U | 408 | 342 U 342 366 U | 366
2-Methylphenol (cresol o) | SVOA ] 335 U | 335 | 408 | U | 408 | 342 U | 342 366 U | 366
2-Nitroailine SVOA| 1680 | U | 1680 | 2040 | U | 2040 | 1710 | U | 1710 1830 | U | 1830
2-Nitrophenol SVOA| 335 U | 335 408 | U | 408 | 34 U | 34 366 U | 366
34 M‘“";fw"‘;“" fresol fovoal 335 | u | 335 | 408 | U | 408 | 342 | U | 342 66 | U | 366
3,3 Dichlorobenzidine | SVOA | 671 U | 671 | 8170 | U | 817 | 685 U | 685 733 U | 733
3-Nitroaniline SVOA| 1680 | U | 1680 | 2040 | U | 2040 | 1710 | U | 1710 1830 | U | 1830
4,6-Dinitro-2-methylphenol | SYOA ] 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
4-Bromophenylphenyl ether | SVOA | 335 U | 335 | 408 | U | 408 | 322 U 342 366 U | 366
4-Chloro-3-methylphenol | SVOA ] 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
4-Chloroaniline SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
4-Chlorophenylphenyl cther | 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
Acenaphthene 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
Anth SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
Benzo(a)anth SVOA| 335 U | 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Benzo(a)pyrenc SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
Benzo(b)fluoranthene | SVOA | 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
Benzo(ghi)peryleae SVOA| 335 U | 335 | 408 | U | 408 | 342 U 342 366 U | 366
Benzo(k)fluoranth SVOA| 335 U | 335 ] 408 | U | 408 | 342 U 342 366 U | 366
Bis(2-chloro-1-
rmethylethylyther SVOA| 335 U | 335 | 48 | U| 408 | 342 U 342 366 U | 366
Bis(2-Chloroeth I SVOA| 335 U | 335 408 | U | 408 | 342 U | 342 366 U | 366
Bis(2-chlorocthyl) ether | SVOA | 335 U [ 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Bis(2-cthylhexyl) phthal 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 .
Chrysene SVOA| 335 U | 335 408 [ U | 408 | 342 U 342 366 U | 366
- Di-n-butylphthal SVOA| 335 U | 335 408 | U | 408 | 342 U | 342 366 U | 366
Din-octylphthalate SVOA| 335 U | 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Dibenz[a,h]anth SVOA| 335 U | 335 408 [ U | 408 | 342 U | 342 366 U | 366
Dibenzofuran SVOA| 335 U | 335 | 408 | U | 408 | 342 U 322 366 U | 366
Dicthyl phthal SVOA| 335 U | 335 408 | U | 408 | 342 U | 342 366 U | 366
Dimethy} phthal SVOA| 335 U | 335 | 408 | U | 408 | 3a2 U | 342 366 U | 366
Fluoranth SVOA| 335 U [ 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Fluorene SVOA| 335 U | 335 408 | U | 408 | 342 U | & 366 U | 366
Hexachlorobenzene SVOA| 335 U | 335 408 | U | 408 | 342 ] 342 366 U | 366
Hexachlorobutadi SVOA| 335 U | 335 408 | U | 408 | 342 U | 342 366 U | 366
Hexachlorocyclopentadi SVOA| 335 | Ui | 335 | 408 | UV | 408 | 342 | W | 342 366 U1 | 366
Hexachloroethane SVOA| 335 U | 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Indeno(1,2,3-cd)py SVOA| 335 U | 335 408 | U | 408 | 342 U 342 366 U | 366
Isopt SVOA| 335 U [ 335 | 408 | U | 408 | 342 U | 342 366 U | 366
N-Nitroso-di-n-dipropylamine | SVOA | 335 U |35 | 48 | U 408 | 342 U 342
366 U | 366
N-Nitrosodiphenylami SVOA| 335 U | 335 408 | U | 408 | 342 ] 342 366 U | 366
Naphthal SVOA| 335 U | 335 @08 | U | 408 | 342 U | 342 366 U | 366
Nitrobenzene SVOA| 335 U | 335 | 408 | U | 408 | 342 U | 342 366 U | 366
Pentachlorophenol SVOA| 1680 | U | 1680 | 2040 | U | 2040 | 1710 | U | 1710 1830 | U | iz30
Phenanth SVOA| 335 U | 335 | 408 | U | 408 | 3m U | 342 366 U | 366
Phenol SVOA| 335 U | 335 | 408 | U | 408 | 342 U | 3 366 U | 366
Pyrene SVOA| 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

Attach 1. 100-H-4. Waste Site Verification Sample Results (Organics).
71C399, S2.7 J1C3B1,5Z.9 11C3B2, SZ.10 J1C3B3, 8211

CONSTITUENT  |CLASS /2272010 922010 9722/2010 9722010
ugkg | Q { POL | ug/kg | Q | PQL | ugkg | Q PQL ug/kg Q | POL
12,4 Trichlorol SVOA| 339 | U | 39 ] 331 | U] B 3 | U | 338 38 | U | 338
12 Dichlorobenzene | SVOA | 339 | U3 | 330 | 331 Ui %1 | 38 | Ui | 338 38 | Ui | 3%
13-Dichloro! SVOA| 339 | w33 | 331 [ w]| 31 | 38 | W] 3 we | 0] 3%
1,4 Dichlorobenzene | SVOA| 339 | U | 338 | 331 | U | 331 | 338 | U | 338 38 | U 338
2,45 Trichlorophenol | SVOA | 339 | U | 339 | 331 | U | 31 | 338 | U | 33 38 | U | 3%
34,6 Trichlorophenol | SVOA | 339 | U | 339 | 331 | U | 33t | 338 | U | 33 3| U | 3%
7,4 Dichlorophenol SVOA| 339 | U | 339 | 331 | U | 3 | 338 [ U | 33 38 | U | 338
2,4 Dimethylphenol | SVOA| 339 | U | 339 | 331 | U | 331 1 338 | U | 3% 38| U | 338
2,4 Dinitrophenol SVOA| 1690 | U | 1690 | 1656 | U | 1650 | 1690 | U | 1690 | 1696 | U | 1690
7.4 Dinitrotoluenc SVOA| 339 | U | 3% | 31 [ Ul | 38 | U | 3 38 | U | 3%
2,6 Dinitrotohienc SVOA| 339 [ U | 39 | 31 | u | s | he U | 3% 38| U | 338
3-Chioronephthalens | SVOA] 339 | U | 339 | 331 | U | 331 ] 338 | U | 33 338 | U | 38
3-Chloropheno SVOA| 339 | U | 339 | 31 | U 31 | 3% | U | 33 38 | U | 3%
T Methylnaphthalene | SVOA | 339 | U | 339 | 331 | U | 31 1 338 | U | 338 w8 | 01 338
3 Methylphenol (cresol, 0) | SVOA | 339 | U | 339 | 331 [ U | 331 | 338 | U | 338 38 | U | 38
2-Nitroaniline SVOA | 1690 | U | 1690 | 1650 | U | 1650 | 1680 | U | 1690 | 1650 | U | 1690
2 Nitrophenol SVOA| 339 | U | 339 | 331 | U | 31| 38 | U | 33 338 | U | 338
34 M““Y":i‘:;“" Crosob lsvoa| 330 | u |30 | 3 | vl | 3 | ul 33 38 | U | 38
3.3 Dichloroberzidi SVOA| 6771 | U | 677 | e610 | U 661 [ 6% | U | &% 556 | U | 6%
3-Nitroaniline SVOA| 1690 | U | 1690 | 1650 | U | 1650 | 1690 | U | 1690 | 1650 | U | 16%
4.6 Dinitro2-methylphenol | SVOA | 339 | U | 339 | 331 | U | 3t | 338 | U | 338 8 | U | 338
4-Bromophenylphenyl ether | SVOA | 339 | U | 339 | 331 | U | 331 | 338 | U | 33 38 | U | i
4-Chloro-3-methylphenol | SVOA | 339 | U | 339 | 331 | U | 31 | 338 | U | 338 338 | U | 3%
4Chloroaniline SVOA| 339 | U | 339 | 331 [ u | 31| 338 | U] 33 338 | U | 338
4-Chloraphenyiphenyl ether | SVOA | 339 | U | 339 | 331 | U | 331 | 338 | U | 33 T
+Nitroaniline SVOA] 1690 | U | 1650 | 1650 | U | 1650 | 1690 1 U | 1696 | 1s%0 | U | 1690
4-Nitrophezol SVOA| 1690 | U | 1650 | 1650 | U | 1650 | 1650 | U | 1696 | 169 | U | 1690
Accnaphth SVOA| 339 | U | 39 | 3 [ u ] Bl | 38 | U | 33 338 | U | 338
Acenaphthyl SVOA| 339 | U | 339 | 3m | u 331 | 38 | U | 33 38 | U | 33
“Anth SVoA| 339 | U | 39 | 31 [ u | 3 | 3 | u | 33 38 | U | 338
Benzo(a)anthracens | SVOA | 339 | U | 339 | 331 [ U | 331 | 338 | U | 338 338 | u | 338
Benzo(a)pyrens SVOA| 339 | U [ 319 ] 3 | U [ BL | 38 | U | 33 38 | U | 338
Benzo(b)fluoranth SVOA| 339 | U | 39 | 1 [ u | | 3. | U 3m 338 | U | 338
Benzo(ghijperylene | SVOA| 339 | U | 339 ] 331 | U | 31 | 338 | U | 338 338 | U] 3%
Benzo()fuoranthens | SVOA| 339 | U | 339 | 331 [ U | 331 | 338 | U | 338 38 [ U | 3%

Bis(2-chloro-1-

it svoa| 339 [ U |39 s |u| | 3 | ul s 18 | u | i
Bis2-Chlorocthoxy)methans | SVOA ] 339 | U | 3 | 331 | U | B | 338 | U | 3% B8 [ G 3
Bis(2-chloroethyl sther | SVOA | 335 | U | 339 1 331 U | 31 | 38 | U | % 8 | U | 38
Bis(2-cthylhexyl) phibalotc | SVOA | 330 | U | 339 | 331 [ U 331 | 3% | U | 33 338 | U | 38
Butylbenzylphthalate | SVOA | 339 | U | 339 | 331 | U | 331 [ 338 | U | 338 338 | U | 3%
Carbazole SVOA| 339 | U | 339 | 3 | U | 31 | 3% | U | 338 38 [ U
Chrysens .| SVOA| 339 [ U | 330 ] 331 | U] 31 ] 38 | U | 338 38 | U | 338
Di-mbutylphtha SVOA| 339 | U | 3 | 31 {ul B | 38 | u | 338 38 [ U | 33
Di-n-octylphthal SVOA| 339 | U [ 39 | 31 U] B | 338 | u | 338 B | U
Dibenz{ahenthracens | SVOA | 339 | U | 339 | 331 | U | 31 | 338 | U | 338 38 | U | 338
Dibenzoh SVOA| 339 | U | 339 | 331 T ul 3| 38 | U | 338 B8 [ U | s
Dicthiyl phthal SVOA| 339 | U | 339 | 3m | U] 31 | 338 | U | 338 38| U] 338
Dimethyl phtbal SVOA| 339 | U | 339 ] 31 [ u | 31 [ 33 [ U | 38 38 | U | 3%
Fluorant SVOA| 339 | U | 339 | 331 U 31 | 38 | U | 338 38 U] 338
Fluoreas SVoA| 339 | U [ 39 | 3 Ul 3 | 38 | U] 338 38| U | %
Hexachlorob SVOA| 339 | U | 39 | 30 [u | 3 | 38 | U | 338 38 | U | 38
Hexachlorobutadi SVOA] 339 | U | 39 | 31 T u ] 3 | 38 | U | 3% 138 | U] 338
Hoxachlorocyclopentadiens | SVOA | 339 | UJ | 339 | 331 | ur| 331 | 338 | Wi | 338 338 | Ur | 338
Hexachloroeth SVOA| 339 | U [ 39 | 33 | U B[ 38 | U | 33 338 | U | 38
Tadeno(1,2,3-cd)pyrene | SVOA| 339 | U | 339 | 331 | U | 331 ] 338 | U | 338 338 | U | 38
Tsoph SVOA] 339 | U | 39 | 331 [ v 31| 38 | U | 338 38 | U | 3%
N-Nitroso-di-n-dipropylamine [ SVOA | 339 [ U | 339 | 331 | u | 331 | 38 | u | 33 s | Ul s
N-Niwosodiphenylamine | SVOA | 339 | U | 339 | 331 | U | 31 | 3 | U | 3% 338 | U | 38
Naphthal SVOA| 339 | U | 338 | 31 [ U | 31 | 8 | U | 3% 38 | U | a3
Nitrobenzens SVOA| 339 | U | 339 | 331 | U] 331 | 338 | U | 33 38 | u | 338
Pentachloropherol SVOA| 1690 | U | 1650 | 1650 ] U | 1650 | 1696 | U | 1690 | 1650 | U | 16%0
Phenant SVOA| 335 | U | 339 | 331 | U 331 ] 338 | U | 33 38 | U | 338
Phenol SVOA| 339 | U | 339 ] 331 | u | 331 | 338 | U | 338 38 | U | 338
Byrene SVOA| 339 | U | 339 | 331t | U | 31 | 3 [ U | 33 38| U] 338
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Attachment to Waste Site Reclassification Form 2011-001

Attach 1. 100-H-4 Waste Site Verification Sample Results (Organics)

JIC3B4, SZ.13 J1C3B6, 551 JICABT, S5 2 J1C3B8, 553

CONSTITUENT CLASS 9/32/2010 2272010 97222010 9/32/2010
wig | Q [ POL | wghg | Q [ POL | wgieg | © | POL | wgig | @ | POL
124 Tricorobenzene | SVOA| 343 1 U | 343 | 3sL | U | 351 1 360 | U | 360 330 | U | 330
1.2-Dichlorot SVOA| 343 [ Uil 343 | 351 | ur| 351 | 360 | ur | 360 30 [ ui| 30
1.3-Dichlorot VoAl 343 | ur | 33 | 351 (Ui 3s1 | 360 | ur | 360 330 1 U1 | 330
14 Dichlorob SVOA] 343 | U [ 343 | 351 | U 351 | 360 | U | 360 330 | U | 330
2,45-Trichiorophenol | SVOA | 343 | U | 343 | 351 | U | 351 | 360 | U | 360 10| U | 33
24,6 Trichlorophenol | SVOA | 343 | U | 343 | 351 | U | 381 | 360 | U | 360 330 | U | 330
2,4 Dichlorophesol SVOA| 343 | U | 343 | 351 | U | 351 | 360 | U | 360 30 U | 330
2,4 Dimethylphenol SVoA] 343 U | 33 | 351 | U 35t | 360 ] U | 360 130 | U | 330
2.4 Dimirophenol SVOA] 1710 10 | 1710 [ 1760 | U [ 1760 | 1800 | U | 1800 | 1656 | u | 1650
2 4 Dinitrotolucne SVOA] 343 | U | 343 1 351 | u |31 U e | U 1 36 30| U | 330
2.6-Dinitrotolt SVOA] 3435 | U | 343 | 351 | U | 351 | 360 | U | 360 730 | U] 330
-Chloronaphthalene | SVOA| 343 | U | 343 | 351 | U | 351 | 360 | U | 360 w0 T U 30
7-Chlorophenol SvoA] 33 | U | 3 | 31 | U | 351 | 360 | U | 360 30| U | 330
3-Methylnaphthal SVOA| 343 | U | 33 | 351 | u [ 351 | 360 | U [ 360 130 | U | 330
T-Methylphenol (cresol, o) | SVOA | 343 | U | 343 | 351 | U | 351 | 360 | U | 360 330 | G | 330
2 Nitroaniline SVOA] 1710 | U | 1716 | 1760 | U | 1760 | 1800 | U | 1%00 | 1650 | U | 1650
7 Nitrophenol SVOA] 343 | U | 343 | 351 | U [ 351 | 360 1 U | 360 30 | U | 3%
34 M““"““’f;r'(““"" svoal 33 {utlas| 31 | u| 3sif 360 | ul 360 3 | u| 330
33 Dichloroborzid: SVOA| 6% | U | 86 | 7030 | U | 303 [ T U | T %0 | U | 660
I Nitroanitine SVOAl 1710 | U | 1710 ] 1760 | U | 1760 | 1800 | U | 18060 | 1650 | U | 1650
4.6 Dinitro-3-methylphenol | SVOA | 343 | U | 343 | 351 | U | 351 | 360 | U | 360 B0 1 U] 30
+Bromophenylphenylother | SVOA] 343 ] U | 33 | 351 | U | 351 | 360 | U | 360 30| U | 330
4-Chloro-3-methylphenol | SVOA| 343 | U | %3 | 351 | U | 351 | 360 | U | 360 10 | U | 330
Chlorosniline SVOA| 343 | U [ 343 | 351 | U 351 [ 360 | U | 360 330 | U | 330
+-Chiorophenylphenylcther | SVOA] 343 | U | 343 | 351 | U] 351 | 360 | U | 360 10| U | 330
+ Nitroaniline SVOA| 1716 | U [ 1710} 1760 | U 11766 | 1800 | U | 1800 | 1650 | U | 1650
+Nitrophenol VOA] 1710 [ U | 1710 | 1760 ] U | 1760 | 1800 | U | 1800 | 1650 | U | 1650
Acenaphiliene VoAl 38 | U [ 33 | 351 | U | 351 | 360 | U | 360 30 | U | 330
Acenaphtby] SVOA] 343 | u | 343 | 351 [ U | 351 ] 360 | U | 360 B0 | U | 310
Anth SVOA| 343 T U [ 343 | 351 | U | 351 | 360 | U | 360 330 | U | 330
Benzo(a)anth SVOA] 343 | U [ 383 | 31 [u | 351 | 170 | ¥ | 360 30 [ U] 3%
Benzo(a)pyrenc SVOA| 343 | U | 383 | 351 | U [ 381 | 115 | § | 360 330 | U | 330
Beazo(b)ffuoranth SVOA] 343 | U | 33 | 351 | U | 351 | 136 | 1 | 360 501U 33
Benzo(ghiperylens SVOAL 343 | U | 343 | 381 | U [ 31 [ 752 [T 360 30 ] U | 330
Benzo{lfisoranthens | SVOA] 343 | U | 3 | 351 (U [ 351 | 15 | 1 | 360 30 U | 330

Bis(2-chloro-1-

e etar svoa| 343 Ju{3az| 31 |u|3s1 ]| 3 | u| 360 130 | vl 33
Bis(3-Chlorocthoxy)metans | SVOA] 343 | U | 34 | 351 [ U | 351 | 360 | U | 360 [0 | U | 330
BisCchloroethy) cther | SVOA | 343 | U | 343 | 351 [ U | 35t | 360 1 U 1 360 10 T U 3
Bis(2-cthylhexy]) phthalate | SVOA | 343 | U | 343 | 351 | U | 351 | 360 ] U | 360 30 ] U] 330
Butylbenzylphthal SVOA| 343 | U | 343 | 351 | U | 351 | 360 | U | 360 30 | U | 330
Carbazol SVOA| 343 | U [ 343 | 351 | u | 350 1 30 | U | 360 B0 | U] 30
Chrysene svoA] 343 | U | 3a3 | 35t [ u | 351 | 194 | 7 |.360 10 | U] 330
Dian-butylphthalate svoA] 33 T U (36 [ 351 U 35 | 360 [ U] 360 10 T U 3%
D z-octylphthal VoAl 343 | U | 343 | 351 [ U | 351 ] 360 | U | 360 70 [ U] 330
Dibenz{ahjsnthracene ] SVOA | 343 | U | 343 | 351 | U | 351 | 360 | U | 360 30 T U 3%
Dibenzoh SVOA| 343 | U | 343 | 351 [ U 351 | 360 [ U | 360 330 | U | 330
Diethyl phthal SVOA] 343 | U [ 343 | 351 [ U | 351 | 30 | U | 360 30| U | 330
Dimethyl phibal SVoA | 383 T U | 342 | 3s1 | U [ 351 ] 360 | U | 360 30 [ U | 330
Fluorantt SVOA] 343 | U [ 33| 31 T U | 35t | 22 | J | 22 130 [ U] 330
Fiuo SVOA| 345 | U | 343 | 351 | U | 350 | 360 | U | 360 330 | U | 3%
Texachlorol SVOA| 343 | U | 343 | 351 [ U | 351 | 360 | U | 360 330 1 U | 330
Herachlorobutadi SVOA| 343 | U | 343 | 351 | U | 351 | 360 | U | 360 330 ] U | 330
Texachlorosyclopentadiene | SVOA | 345 ] UT | 3431 351 | ui| 351 | 360 | us | 360 30 [ 01| 330
Texachlorocth SVOA| 343 | U | 343 | 351 | U | 351§ 368 | U | 360 30 [ u | 3%
Tndeno(1 2 3cdpyrene | SVOA| 343 | U | 3431 351 | U | 351 | 662 | 3 | 360 B30 | U | 3%
Isophorone SVOA| 343 | U | 343 | 351 | U | 351 | 360 | U | 360 330 | u | 330
N-Nitroso-di-n-dipropylamine { svOoA | 343 | u | 343 | 351 | u | 351 | 360 | v | 360 s | ul 30
N-Nitosodiphenylamine | SVOA] 343 | U | 34 | 351 | U | 351 | 360 | U | 380 30| U | 330
Naphthal SVOA] 343 | U | 343 | 351 | u | 351 | 360 | U | 360 30 | U | 330
Nitol SVOA] 343 | U | 383 | 35t U a8 360 U [ 360 330 | U | 330
Pentachlorophenol SVOA] 1710 | U [0 ] 1766 | U | 1760 | 1800 | U | 1800 | 1es0 | U | 1650
Phenant SVOA| 343 | U | 343 | 351 | u | 351 | 815 | J | s1s | 330 | U | 330
Phenol SVOA | 343 | U | 343 | 351 [ U | 351 | 360 | U | 360 330 | U | 330
Pyrene SVOA| 343 | U | 343 | 351 | U | 351 | 283 | 3 | 23 30| u | 330
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Attachment to Waste Site Reclassification Form 2011-001 ' Rev. 0

Attach 1. 100-H-4 Waste Site Verification Sample Results (Organics)

J1C3B9Y, SS4 J1C3C0, S5-5 J1C3C1, Equip blank | J1C3C2, Trip blank
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010
ug/ke Q {PQL | ug/kg | O | PQL | ugkg Q POL | ug/kg Q | _POL
1,2,4-Trichlorobenzene | SVOA | 322 U | 322 333 U [ 333 317 1] 37 T :
1,2-Dichlorobenzene SVOA| 322 w | 32 333 [ U] 333 317 [ 317
1,3-Dichlorobenzene SVOA] 322 uJ | 322 333 [ w] 333 317 UJ 317
1,4-Dichlorot SVOA| 322 U [ 32 333 U | 333 317 U 317
2,4,5-Trichlorophenol SVOA | 322 U | 22 333 U | 333 317 [1] 317
2,4,6-Trichlorophenol SVOA] 322 U [ 322 333 U | 333 317 U 317
2,4-Dichlorophenol SVOA| 322 U | 322 333 u | 333 317 u 317
2,4-Dimethylpherol SVOA| 322 U [ 322 333 U [ 333 317 ] 317
2,4-Dinitrophenol SVOA | 1610 U 11610 | 1676 [ U | 1670 | 1580 U 1580
2,4-Dinitroto} SVOA| 322 U} 322 333 U [ 333 317-[ U 317
2,6-Dinitrotol SVOA| 32 U | 322 333 | u [ 333 317 U 317
2-Chioronaphthal svoal 322 U | 322 333 U [ 33 317 U 317
2-Chlorophenol SVOA | 322 U | 333 U [ 333 317 U 317
2-Methylnaphthalene SVOAl 322 U | 322 333 U [ 333 317 U 317
2-Methylphenol (cresol, 0-) | SVOA | 322 CRIE 333 U [ 333 317 U 317
2-Nitroaniline SVOA | 1610 U {1610 | 1670 [ U | 1670 | 1580 1] 1580
2-Nitrophenol SVOA] 322 U | 322 333 U | 333 317 U 317
34 M“"y"::‘;”' Cresol | svoa| 32 Ul3s2| 33 |u| 3| 317 u | 317
33" Dichlorobenzidi SVOA] 643 U | 643 ] 6660 | U | 666 634 [{] 634
3-Nitroaniline SVOA | 1610 U {1610 ] 1670 [ U [ 1670 | 1580 U 1580
4,6-Dinitro-2-methylphenol | SVOA ] 322 U | 322 333 U | 333 317 ] 317
4-Bromophenylphenyl ether | SVOA ] 322 U | 322 333 U | 333 317 U 317
4-Chloro-3-methylphenol | SVOA | 322 U | 322 333 U | 333 317 U 317
4-Chloroaniline SVOA | 322 U | 322 333 U | 333 317 U 317
4-Chlorophenylphenyl cther | SVOA | 322 U | 322 333 U | 333 317 U 317
4-Nitroaniline SVOA ] 1610 U [ 1610] 1670 | U | 1670 | 1530 U 1580
4-Nitrophenol SVOA | 1610 U (1610 ] 1670 | U | 1670 | 1580 U 1580
Acenaphth SVOA] 322 U | 322 333 U [ 333 317 U 317
Acenaphthy} SVOA| 322 U | 322 333 U | 333 317 U 317
Anth SVOA | 322 U | 322 333 U | 333 317 U 317
Benzo(a)anth SVOA| 322 U | 322 333 U | 333 317 3] 317
Benzo(a)pyrene SVOA| 322 U | 322 333 U | 333 317 1] 317
Benzo(b)fl h svoal 322 U | 322 333 U | 333 317 U 317
Benzo(ghi)perylene SVOA| 322 U | 322 333 U | 333 317 U 317
Benzo(k)fl h SVOA| 322 U | 322 333 U | 333 317 U 317
Bis(2-chloro-1-
methylethyletber SVOA| 322 U | 322 333 U | 333 317 u 317
Bis(2-Chloroethoxy)meth SVOA| 322 U | 322 333 U | 333 317 U 317
Bis(2-chloroethyl) ether | SVOA | 322 U | 322 333 U | 333 317 U 317
Bis(2-ethylhexyl) phthal SVOA | 322 U | 322 333 U | 333 317 U 317
Butylbenzylphthalat SVoA| 322 U | 322 333 U | 333 317 7] 317
Carbazole SVOA| 322 U | 322 333 U | 333 317 U 317
Chrysene SVOA] 322 U | 32 333 U | 333 317 U 317
Di-n-butylphthalate SVOA] 322 U | 32 333 U | 333 317 ] 317
Di-n-octylphthal SVOA] 322 U | 322 333 U | 333 317 U 317
Dibenz{a,hJanth SVOA1 322 U | 322 333 U | 333 317 U 317
Dibenzofi SVOA] 322 U | 322 333 U | 333 317 7] 317
Dicthyl phthal SVOA] 322 U | 322 333 U [ 333 317 U 317
Dimethyi phthal SVoA| 322 U | 322 333 U | 333 317 1] 317
Fi 1 SVOA|{ 322 U | 322 333 U | 333 317 U 317
Fluorene SVOA| 322 U | 322 333 U [ 33 317 1] 317
Hexachlorob SVOA | 322 U | 322 333 U | 333 317 7] 317
Hexachlorobutadi SVOA1 322 U | 322 333 U | 333 317 U 317
Hexachlorocyclopentadi SVOA] 322 | 32 333 Uy | 333 317 uJl 317
Hexachloroeth SVOA| 322 U | 3322 333 U | 333 317 U 317
Indeno(12,3-cdpyrene | SVOA | 322 U | 322 333 U | 333 317 1] 317
Tsoph SVoA | 322 U | 322 333 U | 333 317 u.| 317
N-Nitroso-di-n-dipropylamine | SVOA | 322 U | 3 333 U | 33 317 u 7
N-Nitrosodiphenylami SVOA [ 322 U | 322 333 u | 333 317 U 317
Naphths} SVOA | 322 U | 322 333 U | 333 317 3] 317
Nitrobenzene SVOA | 322 U [ 32 333 U | 333 317 3] 317
Pentachlorophernol SVOA | 1610 U |1610] 1670 | u | 1670 | 1580 U 1580
Phenanth SVOA| 322 U | 322 333 U | 333 317 U 317
Phenol SVOA| 322 U [ 32 333 U | 333 317 U 317
Pyrenc SVOA] 322 U [ 322 333 U | 333 317 U 317 -
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

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

J1C3B0, SZ-8 - J1C3BS, Duplicate of J1C393, SZ-1 J1C394,SZ-2
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

ug/kg Q | PQL ug/kg Q | PQL | ug/kg Q PQL ug/kg Q | PQL
1,1,1-Trichloroethane VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
1,1,2,2-Tetrachlorocth VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
1,1,2-Trichloroett VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U [ 448
1,1-Dichlorocthane VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 4.43
1,1-Dichloroethene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.43 U 448
1,2-Dichloroethane VOA 6.22 U | 622 6.10 U 6.10 4.72 U 4.72 5.38 U 5.38
1,2-Dichloroethene(Total) VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 448
" 1,2-Dichloropropane VOA 5.18 U | 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U | 448
2-Butanone VOA 12.4 U | 124 12.2 U 12.2 9.43 U 9.43 108 U 10.8
2-Hexanone VOA 124 U | 124 122 U 122 9.43 U 9.43 10.8 U 10.8
4-Methyl-2-Pentanone VOA 12.4 U | 124 12.2 U 12.2 9.43 U 9.43 10.8 U 10.8
Acetone VOA 124 uJ | 124 122 U 122 9.43 uJ 9.43 10.8 uJ | 108
Benzerie VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 448
Bromodichloromethane VOA 6.22 U | 622 6.10 U 6.10 4.72 U 4.72 5.38 U 5.38
Bromoform VOA 5.18 U | 518 5.08 U | 508 3.93 U 3.93 4.48 U | 448
Bromomethane VOA 104 U | lo4 102 8] 102 7.86 8] 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 | 518 5.08 U 5.08 3.93 U 3.93 448 U | 448
Chlorobenzene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 . 4.48 U | 448
Chloroethane VOA 104 U | 104 10.2 U 10.2 7.86 U 7.86 8.97 U | 897
Chloroform VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 448 U 448
Chlorometh VOA 10.4 U | 104 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
cis-1,2-Dichloroethylene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U | 448
cis-1,3-Dichloropropene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 448 U | 448
Dibromochloromethane VOA 5.18 U | 518 5.08 u 5.08 3.93 U 3.93 4.48 U | 448
Ethylbenzene VOA 5.18 U | 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 4,48
Methylenechloride VOA 5.04 UBJ| 5.18 459 {UBJ| 5.08 5.51 UBJ 3.93 5.80 UBJ| 448
Styrene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U | 448
Tetrachloroethene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U | 448
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-Dichlorocthylene | VOA 5.18 U | 5.18 5.08 U 5.08 3.93 U 3.93 4.48 U 448
trans-1,3-Dichloropropene VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
Trichloroeth VOA 5.18 U | 518 5.08 U 5.08 3.93 19) 3.93 4.48 9] 4.48
Vinyl chloride VOA 10.4 8] 104 10.2 U 10.2 7.86 U 7.86 8.97 U 8.97
Xylenes (total) VOA 5.18 U | 518 5.08 U 5.08 3.93 U 3.93 4.48 U 4.48
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Attachment 1. 100-H-4 Waste Site Verificationr Sample Results (QOrganics).

J1C395,SZ-3 J1C396, SZ4 J1C397, SZ-5 J1C398, SZ-6
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

ug/kg Q | PQL | ughkg | Q | POL | ug/kg Q PQL ug/kg Q | PQL
1,1,1-Trichloroethane VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1,1,2,2-Tetrachloroethane VOA 4.74 U | 474 5.64 U 5.64 5.13 8] 5.13 5.04 U 5.04
1,1,2-Trichloroethane VOA 4.74 U | 474 5.64 U 5.64 5.13 1) 5.13 5.04 18] 5.04
1,1-Dichloroethane VOA 4.74 U | 474 5.64 U 5.64 5.13 18] 5.13 5.04 U 5.04
1,1-Dichloroethene VOA 4.74 U | 474 5.64 8] 5.64 5.13 U 5.13 5.04 U 5.04
1,2-Dichloroethane VOA 5.68 U | 568 6.77 1Y) 6.77 6.16 U 6.16 6.05 U 6.05
1,2-Dichloroethene(Total) VOA 4,74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
1,2-Dichloropropane VOA 4.74 U 474 5.64 U 5.64 5.13 U 5.13 5.04 9] 5.04
2-Butanone VOA 114 U 11.4 13.5 U 13.5 12.3 U 12.3 12.1 U 12.1
2-Hexanone VOA 114 U 114 13.5 U 13.5 12.3 18} 12.3 12.1 U 12.1
4-Methyl-2-Pentanone VOA 114 18] 114 13.5 U 13.5 12.3 U 12.3 12.1 U 12.1
Acetone VOA 11.4 UJ 114 13.5 uJ 13.5 12.3 uJ 12.3 12.1 Ul 12.1
Benzene VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Bromodichloromethane VOA 5.68 U | 568 6.77 U 6.77 6.16 U 6.16 6.05 U 6.05
Bromoform VOA 4,74 U | 474 5.64 13) 5.64 5.13 U 5.13 5.04 U 5.04
Bromomethane VOA 9.47 U | 947 11.3 U 11.3 10.3 3) 10.3 10.1 U 10.1
Carbon disuifide VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Carbon tetrachloride VOA 474 U | 474 5.64 u 564 5.13 U 5.13 5.04 U 5.04
Chlorobenzene VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Chloroethane VOA 9.47 U 947 113 U 11,3 103 U 10.3 10.1 U | 10.1
Chloroform VOA 4.74 U | 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Chloromethane VOA 947 U 9.47 11.3 U 11.3 10.3 U 103 10.1 U 10.1
cis-1,2-Dichloroethylene VOA 4,74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
cis-1,3-Dichloropropene VOA . 4,74 U | 474 5.64 U 5.64 513 | U 5.13 5.04 U 5.04
Dibromochloromethane VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Ethylbenzene VOA 4.74 U 4.74 5.64 U 5.64 513 U 5.13 5.04 U 5.04
Methylenechloride VOA 5.62 UBJ| 4.74 6.65 UBJ| 5.64 6.49 UBJ 5.13 5.31 UBJ| 5.04
Styrene VOA 4.74 19) 4.74 5.64 U 5.64 5.13 U 5.13 5.04 9] 5.04
Tetrachloroethene VOA 4.74 U 4,74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Toluene VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
trans-1,2-Dichloroethylene VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
trans-1,3-Dichloropropene VOA 4.74 U 4.74 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Trichloroethene VOA 4.74 U | 474 5.64 U 5.64 5.13 U 5.13 5.04 U 5.04
Vinyl chloride VOA 9.47 U | 947 11.3 9] 11.3 10.3 U 10.3 10.1 U 10.1
Xylenes (total) VOA 4,74 9] 4.74 5.64 U 5.64 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-H-4 Waste Site Verification Sample Results (Organics).

J1C399, SZ-7 J1C3B1, SZ-9 J1C3B2,S82-10 J1C3B3, SZ-11
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

ug/kg Q JPOL | ughkg | Q | POL | ug/kg Q PQL ug/kg Q | PQL
1,1,1-Trichloroethane VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 4.97 U 4.97
1,1,2,2-Tetrachloroeth VOA 5.12 U | 512 4.54 U | 454 446 U 4.46 4.97 U 4.97
1,1,2-Trichloroethane VOA 5.12 U | 512 454 U | 454 4.46 U 446 4.97 U 497
1,1-Dichloroethane VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 4.97 U 4.97
1,1-Dichlorocthene VOA 5.12 U | 512 4.54 U 4.54 4.46 U 4.46 4.97 U 497
1,2-Dichloroethane VOA 6.15 U | 615 545 U | 545 5.35 U 5.35 5.96 U 5.96
1,2-Dichloroethene(Total) VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 497 U 4.97
1,2-Dichloropropane VOA 5.12 U | 512 4.54 U | 4.54 4.46 U 446 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 §) 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 Uy | 123 10.9 Ul | 109 10.7 uJ 10.7 11.9 Uy 119
Benzene VOA 5.12 U | 512 4.54 U | 454 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 8] 5.96
Bromoform VOA 5.12 U | 512 4.54 U | 454 4.46 U 446 4.97 U 497
Bromomethane VOA 10.2 U | 102 9.09 U | 9.09 8.92 U 8.92 9.94 U 9.94
Carbon disuifide VOA 5.12 U | 512 4.54 U | 454 | 446 U 4.46 497 U 497
Carbon tetrachloride VOA 5.12 U | 512 4.54 U | 454 446 5] 4.46 497 u 497
hlorob VOA 5.12 U | 512 4.54 U | 454 4.46 U 446 4.97 U 4.97
Chloroethane VOA 10.2 U 10.2 9.09 U 9.09 8.92 U 8.92 9.94 U 9.94
Chloroform VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 4.97 U 4.97
Chlorometh 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 | 512 4.54 U | 454 4.46 U 4.46 4.97 U 4.97
cis-1,3-Dichloropropene VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 497 U 497
Dibromochlorometh VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 4.97 U 497
Ethylbenzene VOA 5.12 U | 512 4.54 U | 4.54 446 1) 4.46 4.97 U 497
Methylenechloride VOA 4.99 UBJ| 5.12 4.70 UBJ| 4.54 457 UBJ 4.46 5.24 UBJ| 497
Styrene VOA 5.12 U | 512 4,54 U | 454 4.46 U 4.46 4.97 U 497
Tetrachloroethene VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 4.97 U 497
Toluene VOA 5.12 U | 512 4.54 U | 454 4.46 U 4.46 497 U 4.97
trans-1,2-Dichloroethylene VOA 5.12 U | 5.12 4.54 U | 454 4.46 U 4.46 4.97 9] 4.97
trans-1,3-Dichloropropene VOA 5.12 U | 512 454 U | 454 446 U 4.46 4.97 U 4.97
Trichloroethene VOA 5.12 U | 512 4.54 U | 454 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
Xylenes (total) VOA 5.12 U | 5.12 4.54 U | 4.54 4.46 U 4.46 4.97 U 4.97
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Attachment 1. 100-H-4 Waste Site Verification Sample Results (Organics).

Attachment to Waste Site Reclassification Form 2011-001

Rev. 0

J1C3B4,SZ-12 J1C3RB6, SS-1 J1C3B7, §5-2 J1C3B3, $8-3
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

ug/kg Q | POL | ughkg | Q | PQL | ug/kg Q PQL ug/kg Q | POL
1,1,1-Trichlor VOA | 498 | U | 498 | 524 | U | 524 | 507 U | 507 4.80 U | 480
1,122 Tetrachlorocthane | VOA | 4.98 U | 498 | 524 U | 524 | 507 U | 507 4.80 U | 480
1,1,2-Trichloroethane VOA | 498 U 498 | 524 | U | 524 | 507 U 5.07 4.80 U | 480
1,1-Dichloroethane VOA | 498 U {498 | 524 | U | 524 | 507 U | 507 480 U | 480
1,1-Dichlorocthene VOA | 498 U | 498 524 | U | 524 | 507 U | 507 4.80 U | 480
1 2-Dichlorocthane VOA | 598 U [ 598 ] 629 | U | 629 | 608 U | 608 5.76 U | 57
1,2-Dichloroethenc(Total) | VOA | 498 U [ 498 | 524 | U | 524 | 507 U | 507 4.80 U | 480
1,2-Dichloropropane VOA | 498 U [ 498 | 524 | U | 524 | 507 U | 507 480 U | 480
2-Butanone VOA | 120 Ul 120] 126 Ul 126 | 122 U 122 1.5 U | 115
2.H VOA | 120 Ul 120 126 | U | 126 | 122 U 122 s | ul s
4-Methyl-2-Pentanone VOA | 120 Ul 120 126 | U 126 | 122 ] 122 115 Ul ns
"Acetone VOA| 120 | UT| 120 126 | U | 126 | 122 U 122 115 U | 115
B VOA | 498 | U | 498 | 524 | U | 524 | 507 U 5.07 4.30 U | 430
Bromodichlc h VOA | 598 U [ 598 | 629 | U | 629 | 608 U | 6.08 5.76 U | 576
Bromoform VOA | 498 U | 498 | 524 | U | 524 | 507 u | 507 4.30 U | 480
Bromometh VOA | 997 U [ 997 10.5 v | 105 | 101 U 10.1 9.60 U | 9.60
Carbon disulfide VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.80 U | 430
Carbon tetrachloride VOA | 498 U | 498 524 | U | 524 | 507 U | 507 430 U | 480
Chlorob VOA | 4.9 U | 498 52 U | 524 | 507 U | 507 4.30 U | 480
Chloroethane VOA | 997 U | 997 10.5 U [ 105 | 101 U 10.1 9.60 U [ 960
Chloroform VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.80 U | 480
‘hiorometh VOA | 997 U | 997 105 U | 105 | 101 U 10.1 9.60 U | 9.60
cis-1,2-Dichlorocthylene | VOA | 4.98 U | 498 | 524 | U | 524 | 507 U 5.07 4.80 U | 430
cis-1,3-Dichloropro, VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.80 U | 480
Dibromochloromett VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.30 U | 4380
Ethylb VOA | 498 U | 498 | 524 [ U | 524 | 507 U | 507 4.80 U | 430
Methylenechioride VOA | 482 |UBJ| 498 | 679 | UB| 524 | 502 | UBY| 507 546 | UBJ| 4.80
Styrene VOA | 498 U | 498 | 524 | U | 524 | 507 u | 507 430 U | 480
Tetrachlorocth VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.30 U | 480
Toluene VOA | 498 U | 498 | 524 [ U | 524 | 507 u | 507 4.80 U | 480
trans-1,2-Dichlorosthylens | VOA | 4.93 U [ 498 | 524 | U | 524 | 507 U | 507 430 U | 430
trans-1,3-Dichloropropene | VOA | 498 U [ 498 | 524 U [ 524 | 507 U | 507 4.0 U | 480
Trichlorocthene VOA | 4.93 U | 498 | 524 | U | 524 | 507 u | 507 4.30 U | 430
Vinyl chloride VOA | 997 U | 997 105 | U | 105 | 101 U 10.1 9.60 U | 960
Xylenes (total) VOA | 498 U | 498 | 524 | U | 524 | 507 U | 507 4.30 U | 430
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Attachment to Waste Site Reclassiﬁcaﬁon Form 2011-001 Rev. 0

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

J1C3B9Y, SS-4 J1C3C0, SS-S J1C3C1, Equipment blank J1C3C2, Trip blank
CONSTITUENT CLASS 9/22/2010 9/22/2010 9/22/2010 9/22/2010

ug/kg Q | PQL ug/kg Q PQL ug/kg Q. PQL ug/kg Q PQL
1,1,1-Trichloroethane VOA 5.09 1) 5.09 4.94 U 494 5.00 U 5.00 5.10 U 5.10
1,1,2,2-Tetrachloroethane VOA 5.09 U 5.09 4.94 9] 4.94 - 5.00 U 5.00 5.10 U 5.10
1,1,2-Trichloroethane VOA 5.09 U | 5.09 494 13 4.94 5.00 U 5.00 5.10 U 5.10
1,1-Dichloroethane VOA 5.09 U 5.09 4.94 U 494 5.00 U 5.00 5.10 U 5.10
1,1-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 6.11 593 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-Dichloropropane VOA 5.09 1) 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 9] 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 122 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
Benzene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Bromodichloromethane 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 8] 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 19 5.10
Carbon tetrachloride VOA 5.09 U 5.09 494 u 494 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
Chloroethane 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 9] 4.94 5.00 U 5.00 5.10 U 5.10
Chioromethane 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-Dichloropropene VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Dibromochloromethane 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 8] 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
Methylenechloride VOA 531 UBJ| 5.09 4.7 UBJ| 494 5.68 UBJ 5.00 5.83 UBJ{ 6.13
Styrene VOA 5.09 U 5.09 4.94 U 494 500 .| U 5.00 5.10 5] 5.10
Tetrachloroethene VOA 5.09 U 5.09 494 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 9] 5.10
trans-1,2-Dichloroethylene VOA 5.09 U | 509 4.94 U 4.94 5.00 U 5.00 5.10 8] 5.10
trans-1,3-Dichloropropene VOA 5.09 U 5.09 4.94 8] 4.94 5.00 U 5.00 5.10 U 5.10
Trichloroethene 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 9.38 U 9.88 10.0 U 10.0 10.2 U 10.2
Xylenes (total) VOA 5.09 U 5.09 4.94 U 4.94 5.00 U 5.00 5.10 U 5.10
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Attachment to Waste Site Reclassification Form 2011-001 Rev. 0

Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Field Remediation Job No. 14655
Area: 100-H
Discipline: Environmental Calculation No: 0100H-CA-V015¢F ﬂ*,%/ [a/11

Subject:  100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No:  Excel 2003

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

Committed Calculation [X] Preliminary [ ] Superseded [] Voided []

0 Cover
Summary T. E. Queen

Total =5 \.{@@QAO_QJ«U }\

ie | I. B. Berezovski D. F. Obenauer / // & // /
[k @fg&@m&é 40 I Henolper

non
,h e
7 i,
= o
)
T

SUMMARY OF REVISION

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

DE01-437.03
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" Washington Closure Hanford, Inc. CALCULATION SHEET (5F _Ha iftafin
Originator: | T. E. Queen ALY Date: | 1/18/2011 " Calc. No.: | 0100H-CA-V0150~ Rev.: 4]
Project: | 100-H Field Remediation Job No: 14655 Checked: | J. D. Skoglie 1\ Date; | 1/18/2011
Subject: | 100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations U~ Sheet No. 1 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 100-H-4 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009a), the following
6 criteria must be met:
7
8 1) AnHQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens
10 3) An excess cancer risk of <1 x 10” for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10°% for carcinogens.
12
13
14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009a, Remedial Design Report/Remedial 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) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
24
25 4) WCH, 2011, Remaining Sites Verification Package for the 100-H-4 1717-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 <1.0.
37
38  3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10 (DOE-RL 20094a).
41 '
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
43
44
45
46
47
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Washington Closure Hanford, Inc. CALCULATION SHEET ST 4'/6“/ aju

Onginator: | T.E. Queen ALY Date: | 171872011 Calc. No.: | 0100H-CA- V0159~ 0
Project: | 100-H Field Remediation Job No: 14655 Checked: | J. D. Skoglie Y Date 1/18/2011
Subject: | 100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations = ™ Sheet No. 2 of 4

1 METHODOLOGY:
2
3 The 100-H-4 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 i 1n accordance with the noncarcinogenic toxics effects formula in
22 WAC 173-340-740(3}), is 3.1 x 10™*. 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 6.0x 102 Comparing this value to the requirement of <1.0, this criterion is met.
29
30 3) To calculate the excess cancer risk, the max1mum or statistical value is divided by the carcinogenic
31 RAG value, then multiplied by 1.0 x 10, 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, 1s 3.9 x 107, Comparing this
33 value, and all other individual values, to the requirement of <1 x 107, 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 Pnor 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 <I x 10,
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
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°: None
47
48  Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
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Washington Closure Hanford, Inc. CALCULATION SHEET 5% ifialn
Originator: | T. E. Queen AR Date: | 1/18/2011 Calc. No.: | 0100H-CA-VOistr Rev.: 0
Project: | 100-H Field Remedfation Job No: 14655 Checked: [ J. D. Skoglie /) Date: | 1/18/2011
Subject: | 100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations =7 Sheet No. 3 of 4

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the

1
2 100-H-4 Waste Site.
3 3 . Statl'stlcal or Noncarcinogen Carcinogen .
4 Contaminants of Potential Maximum b Hazard b Carcinogen
5 Concern Value® ?AG ) Quotient ?AG ) Risk
6 e mg/kg) e =S
Mett
7 2
8 Arsenic®
9 Boro:l'n
10 Lead
1 Mercury -
Molybdenum
12 Polycycli ¢ Hy:
13 Acenaphthene -
14 Benzo(a)anthracene 0.0746 - = 1.37 5.4E-08
15 Benzo(a)pyrene 0.0529 - — 0.137 3.9E-07
16 Benzo(b)fluoranthene 0.0441 -- -- 1.37 3.2E-08
17 Benzo(ghi)perylene’ 0.0459 2,400 1.9E-05 - -~
18 Benzo(k)fluoranthene 0.0272 - -- 1.37 2.0E-08
19 Chrysene 0.0313 - -- 13.7 2.3E-09
20 Dibenz(a,h)anthracene 0.00662 - - 1.37 4.8E-09
Fluoranthene 0.0290 3,200 9.1E-06 -~ --
21 Fluorene 0.00418 3,200 13E-06 P =
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 - —
25 —
26 Chlordane (alpha, gamma) 0.00445 40 1.1E-04 2.86 1.6E-09
5% DDE, 4,4’- 0.00295 -- -- 2.94 1.0E-09
28 DI_)”}[‘,_L},VA}': _ 0.00194 40 4.9E-05 2.94 6.6E-10
29 Polychlorinated Bipheny
Aroclor-1254 0.0665 1.6 4.2E-02
30 Aroclor-1260 0.0352 - -
31 - - -
32
33
34 Cumulative Hazard Quotient: | 6.0E-02 |
35 Cumulative Excess Cancer Risk: | 7.3E-07
36 ® = From WCH (2011).
37 ® = Value obtained from the RDR/RAWP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method
33 B, 1996, unless otherwise noted.
© = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section
39 2.1.2.1 of the RDR/RAWP (DOE-RL 2009a). The arsenic standard is not toxicity based, therefore, the hazard quotient will not be
40 calculated.
41 4= 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.
:i ¢= Toxicify data for these chemicals are not available. RAGs fare based on surrogate chemicals.
Contaminant: benzo(ghi)perylene, surrogate: pyrene
3 Contaminant: phenanthrene; surrogate: anthracene
:s 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 Hanforg, Inc. CALCULATION SHEET 53 1ja/u
Originator: | T.E. Queen /o Date: | 1/18/2011 Calc. No.: | 0100H-CA-VOHs8- | Rev.. 0
Project: | 100-H Field Remediation Job No: 14655 Checked: | J. D. Skoglie "W Date: | 1/18/2011
Subject: | 100-H-4 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 4 of 4

A L bW

CONCLUSION:

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

The calculations in Table 1 demonstrates that the 100-H-4 waste site meets the requirements for the
direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotients and
carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.

B-53




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 B-54



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

Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Field Remediation Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0156

Subject: 100-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 [} Preliminary [] Superseded [} Voided {]
0 Sheets =3 ;T.E. Queen | I. B. Berezovskj k,? \)glje F. Obenayer // & / 4
Total =4 SEQuooi VOQ)%@LU)}%& ST é& 3. Obednse,
Y
SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Caic. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 100-H-4, 1717-H Hot Shop,
French Drain, and Contaminated Storage Unit B-55



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

Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | T.E. Queen M/ Date: | 1/18/2011 | Calc. No.: | 0100H-CA-V0156 Rev.: 0
Project: | 100-H Field Remediation JobNo: | 14655 Checked: | I. B. Berezovskiy{ l}  Date: | 1/18/2011
Subject: é}(iO-H-4 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 3
oundwater
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4  risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5  groundwater for the 100-H-4 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 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 107 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 Remedial Action 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 173-340-740(3)(a)(ii)(A), “Groundwater Protection.”
27
28 5) WCH, 2011, Remaining Sites Verification Package for the 100-H-4, 1717-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 K 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 K, 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 x 10°7.
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Washington Closure Hanford, Inc. CALCULATION SHEET :
Originator; | T. E. Queen \1D/ Date; | 1/18/2011 Calc. No.: | 0100H-CA-V0156 Rev.: 0
Project: | 100-H Field Remediation JobNo: | 14655 Checked: | I. B. Berezovskiy\/\)  Date: | 1/18/2011
Subject: gg;ﬁ:w\;’;ste Site Hazard Quotient and Carcinogenic Risk Calculation f01" Protection of Sheet No. 2 of 3
1 METHODOLOGY:
2
3 The 100-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 this model and a vadose zone of approximately 9.9 m (32.4 ft) thickness, a K4 of 7.9 or greater is
11 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 K4 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 (ng/L) (calculated with, and related to the hazard
22 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 pg (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, 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 surnming the individual values. (To avoid errors due to intermediate rounding, the
30 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values is
31 7.7x 1072, 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 100-H-4 waste
34 site; therefore, no calculations of excess carcinogenic risk were performed.
35
36 4) WAC 173-340-740(3)(a)(ii}(A) (1996) provides the “100 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) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°%: None
46  4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None.
47
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Washington Closure Hanfogd, Inc. CALCULATION SHEET
Originator: | T. E. Queen . \WL/ Date: | 1/18/2011 | Calc. No.: | 0100H-CA-V0156 Rev.: 0
Project: { 100-H Field Remediation Job No: 14655 Checked: | L B. Berezovskiw o Date: | 1/18/2011
Subject: :}?'gu}:?w\;\t’;ste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 3
1 Table 1 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 . .
7 - . Maximum Noncarcu:ogen Hazard Carcinogen Carcinogen
2 Contaminants of Potential Concern Value® RAG Quotient RAG® Risk
m, m,
g _ (mg/kg) (mg/kg)
10 (e
1 Boron
12 Pobaromat R
13 Acenaphthene 0.051 5.3E-04 _ —
14 {Fluorene
15 |Totals
16 Cumulative Hazard Quotient:
17 Cumulative Excess Cancer Risk: | 0.0E+00
18 Notes:
* = From WCH (2011).
19 ® = 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 Tri-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 100-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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DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 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 2010b), 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 radiochemical 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 K2383

This SDG comprises 13 statistical samples (J1C393 through J1C399, J1C3BO0 through J1C3BS5)
from the 100-H-4 shallow-zone excavation, and 5 focused samples (J1C3B6 through J1C3B9,
J1C3C0). A field duplicate pair (J1C3B0/J1C3B5) is included in this SDG. These samples were
analyzed for inductively couples plasma (ICP) metals, mercury, hexavalent chromium, volatile
organic compounds (VOCs), semivolatile 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 (J1C3C1) 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 MS/MSD RPDs for 1,2-dichlorobenzene (45%), 1,3-dichlorobenzene
(63%), and hexachlorocyclopentadiene (40%), were above the QC criteria of 30%. The results
for these SVOCs 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 J1C399 and J1C3B0 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 MS/MSD RPD for acetone, 37%, was above the QC criteria of 30%.
The acetone results for sample J1C393 through J1C399 and J1C3BO0 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-1221, aroclor-1232, aroclor-1242, aroclor-1248, and
aroclor-1254 results for all samples in SDG 2383 (except J1C395, 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 158%) 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

(J1C3B0/J1C3B5). The main and QA/QC sample results are presented in Appendix B.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPDs 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.

SUMMARY

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 100-H-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-H-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.
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