WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2015-002
Waste Site Code(s)/Subsite Code(s): 100-D-81

Reclassification Category: Interim X Final []

Reclassification Status: Closed Out [X No Action [ Rejected [
RCRA Postclosure [] Consolidated [] None [

Approvals Needed: DOE X Ecology X EPA [

Description of current waste site condition:

The 100-D-81; 100D Burn Areas and Other Stained Areas waste site was a compilation of eight areas that were
discovered during the orphan sites evaluation field investigation reported in the 100-D Area Orphan Sites Evaluation
Report, OSR-2006-0001, Rev. 0, Washington Closure Hanford, Richland, Washington (WCH 2009). According to the
remove-treat-dispose (RTD) memo, “100-D-81 Remaining Site for Remedial Action,” Interoffice Memorandum from

M. L. Proctor to S. W. Callison, CCN 153966, Washington Closure Hanford, Richland, Washington,

October 12 (WCH 2010), areas 1, 2, 5, 6, and 7 did not require remediation. Areas 4 and 8 were recommended for RTD
without confirmatory sampling based on observations at the sites. Area 3 was recommended for RTD because
confirmatory sampling results exceeded remedial action goals. Therefore, areas 3, 4, and 8 required remediation.

The 100-D-81 waste site was added to the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-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), as a candidate site for confirmatory sampling by the Explanation of
Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 2009).

Remedial action within areas 3, 4, and 8 at the 100-D-81 waste site was performed on July 14, 2014, and July 31, 2014,
Excavation extended to a maximum depth of approximately 0.5 m (1.5 ft) below ground surface. On July 14, 2014,
approximately 1,718 bank cubic meters (BCM) (2,245 bank cubic yards [BCY]) of material were excavated from areas 3,
4, and 8 within the 100-D-81 waste site. This material was staged and loaded out to the Environmental Restoration and
Disposal Facility (ERDF) and closed out with the 100-D-72, 100-D-31:11, 100-D-31:12, 100-D-108, and the 100-D-109
waste sites RSVP (WCH 2015). On July 31, 2014, the remaining 14 BCM (18 BCY) of soil was remediated from areas 4
and 8 and loaded out to the ERDF.

Verification sampling was conducted on October 15, 2014. Remediation, verification sampling, and comparison of
residual contaminant concentrations against cleanup levels have been performed in accordance with remedial action
objectives and goals estabiished by the Remedial Design Report/Remedial Action Work Plan for the 100 Area (100 Area
RDR/RAWP), DOE/RL-97-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington
(DOE-RL 2009), and the Remaining Sites ROD (EPA 1999). The selected remedy involved (1) excavating the waste site
to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at ERDF
at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals have been
achieved, and (4) proposing the waste site for reclassification as Interim Closed Out.
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2015-002
Waste Site Code(s)/Subsite Code(s): 100-D-81

Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the remedial action goals. In accordance with this
evaluation, the verification sampling results support a reclassification of the 100-D-81 waste site to Interim Closed Out.
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals
established in the 100 Area RDR/RAWP (DOE-RL 2009) and the Remaining Sites ROD (EPA 1999). The evaluation,
which may include fate-and-transport modeling, of all verification sample data collected from the 100-D-81 waste site
resulted in a determination 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 basis for reclassification is described in detail in the Remaining Sites Verification Package for the 100-D-81;

100D Burn Areas and Other Stained Areas Waste Site (attached). Contamination above direct exposure levels was not
observed in shallow zone soils and is concluded to not exist in deep zone soils; therefore, institutional controls to prevent
uncontrolied drilling or excavation into the deep zone are not required.

Requlator comments:

Waste Site Controls:
Engineered Controls: [] Yes No |Institutional Controls: [] Yes [X] No  O&M Requirements: [] Yes [X] No

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:

J.P.Neath - /—%{ﬂ/ { ﬂ/éﬁﬂ 3/54 5

DOE Federal Project Director (printed) o Signature Date
[ /,
N. Menard mw 3/} (o// 5
Ecology Project Manager (printed) Slgnature Date
NA
EPA Project Manager (printed) Signature Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-81; 100D BURN AREAS AND OTHER
STAINED AREAS WASTE SITE

EXECUTIVE SUMMARY

The 100-D-81; 100D Burn Areas and Other Stained Areas wastc sitc was a compilation of cight
areas that were discovered during the orphan sites evaluation field investigation and reported in
the 100-D Area Orphan Sites Evaluation Report (WCH 2009). According to the
remove-treat-dispose (RTD) memo, “100-D-81 Remaining Site for Remedial Action™

(WCH 2010), arcas 1, 2, 5, 6, and 7 did not require remediation. Arcas 4 and 8 were
reccommended for RTD without confirmatory sampling based on observations at the sites. Area
3 was recommended for RTD becausc confirmatory sampling results exceeded remedial action
goals (RAGs). Thercfore, areas 3, 4, and 8 required remediation.

Remedial action within areas 3, 4, and 8 at the 100-D-81 waste sitc was performed on

July 14, 2014, and July 31, 2014. Excavation cxtended to a maximum depth of approximately
0.5 m (1.5 ft) below ground surface. On July 14, 2014, approximately 1,718 bank cubic mcters
(BCM) (2,245 bank cubic yards [BCY]) of material were excavated from areas 3, 4, and 8 within
the 100-D-81 waste site. This material was staged and loaded out to the Environmental
Restoration and Disposal Facility (ERDF) and closed out with the 100-D-72, 100-D-31:11,
100-D-31:12, 100-D-108, and the 100-D-109 waste sites RSVP (WCH 2015). On July 31, 2014,
the remaining 14 BCM (18 BCY) of soil was remediated from arcas 4 and 8 and loaded out to
the ERDF.

Verification sampling was conducted on October 15, 2014, per the Work Instruction for
Verification Sampling of the 100-D-81; 100D Burn Areas and Other Stained Areas

(WCH 2014b). The results indicate that the waste removal action achicved compliance with the
remedial action objectives and RAGs of 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 (Remaining Sites ROD)

(EPA 1999). A summary of the cleanup evaluation for the soil results against the applicable
criteria is presented in Table ES-1.

Table ES-1. Summary of Remedial Action Goals for the
100-D-81 Waste Site. (2 Pages)

Remedial
Regl'llatory Remedial Action Goals Results A‘ctlo.n
Requirement Objectives
Attained?
Direct Exposure - Attain a dose rate of <15 mrem/yr Radionuclides were not COPCs for NA
Radionuclides above background for 1,000 years. | the 100-D-81 waste site.
Direct Exposure - Attain individual COPC direct All individual COPC concentrations Yes
Nonradionuclides exposure RAGs. arc below the direct exposure criteria. cs

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site ES-1
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Table ES-1. Summary of Remedial Action Goals for the
100-D-81 Waste Site. (2 Pages)

Remedial
R‘::i‘;::::::i ¢ Remedial Action Goals Results O:jcetcl?il\lres
Attained?
Risk Requirements — | Attain a hazard quotient of <1 for all |The hazard quotients for individual
Nonradionuclides individual noncarcinogens. nonradionuclide COPCs are <1.
Attain a cumulative hazard quotient | The cumulative hazard quotient for all
of <1 for noncarcinogens. sampling areas (2.6 x 107) is <1. Yes
Attain an cxcess cancer risk of The excess cancer risk for all
<1 x 10°* for individual carcinogens. | individual carcinogens are <1 x 10,
Attain a cumulative excess cancer The total excess cancer risk is
risk of <1 x 10" for carcinogens. 2.6x 107, and thus is <1 x 107,
Groundwater/River | Attain single COPC groundwater and
Protection - river protection RAGs.
Radionuclides Attain national primary drinking

water standards®; 4 mrem/yr
(beta/gamma) dose rate to target
receptor/organs.

Radionuclides were not COPCs fo
Meet drinking water standards for acion v r NA

. ) the 100-D-81 waste site.
alpha emitters: the most stringent of
15 pCi/L. MCL or 1/25th of the
derived concentration guides from
DOE Order 5400.5".

Meet total uranium standard of
30 ug/L (21.2 pCV/L)".

Groundwater/River | Attain individual nonradionuclide All detected COPCs were below soil
Protection - groundwater and river cleanup RAGs for groundwater and/or river
Nonradionuclides requirements. protection. Therefore, it is predicted

that the residual concentrations of the Yes

contaminants will not reach
groundwater (and thus the
Columbia River) within 1,000 years.

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

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

¢ Based on the isotopic distribution of uranium in the 100 Area. the 30 pg/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).

COPC = contaminant of potential concern
MCL = maximum contaminant level
NA = not applicable

RAG =remedial action goal

The results of the verification sampling are used to make reclassification decisions for the
100-D-81 waste site in accordance with the TPA-MP-14 procedure in the Tri-Party Agreement
Handbook Management Procedures (DOE-RL 2011). In accordance with this evaluation, the
verification sampling results support a reclassification of this waste site to Interim Closed Out.
The current site conditions achieve the remedial action objectives and the corresponding RAGs
established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site ES-2
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(DOE-RL 2009b) and the Remaining Sitcs ROD (EPA 1999). The results of verification
sampling show that residual contaminant concentrations do not preclude any future land uses, as
bounded by the rural-residential scenario, and allow for unrestricted use of shallow zone soils
(i.c., surfacc to 4.6 m [15 ft] dcep). The results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River. Contamination above
direct exposurc levels was not observed in shallow zone soils and is concluded to not exist in
deep zone soils (i.e., below 4.6 m [15 ft]); therefore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zonc are not required.

Soil clcanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ccological risk screening levels has been made for the 100-D-81 waste sitc contaminants
of potential concern and other constituents. Those constituents exceeding the ccological
scrcening level in the Washington Administrative Code 173-340, “Model Toxics Control Act —
Cleanup,” were boron and vanadium. The U.S. Environmental Protection Agency ccological soil
screening levels were cxceeded for cadmium, manganese, vanadium, and zinc. Exccedance of
screening values is intended to trigger additional cvaluation and docs not necessarily indicate the
existence of risk to ecological receptors. Becausc concentrations of cadmium, manganese,
vanadium, and zinc arc below background levels, it is belicved that the presence of these
constituents does not pose a risk to ccological receptors. All exceedances will be evaluated in
the context of additional lines of cvidence for ecological effects as a part of the final closeout
decision for this site. A table showing contaminant concentrations from the 100-D-81 wastc site
that exceed ecological screcning levels is provided in Appendix A.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-81; 100D BURN AREAS AND OTHER
STAINED AREAS WASTE SITE

STATEMENT OF PROTECTIVENESS

The 100-D-81; 100D Burn Areas and Other Stained Areas waste site verification sampling data,
site evaluations, and supporting documentation demonstrate that this site meets the objectives
established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area

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

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ccological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ecological risk screening levels has been made for the 100-D-81 waste site contaminants
of potential concern (COPCs) and other constituents. Those constituents exceeding the
ecological screening level in the Washington Administrative Code (WAC) 173-340, “Model
Toxics Control Act — Cleanup,” were boron and vanadium. The U.S. Environmental Protection
Agency (EPA) ecological soil screening levels were exceeded for cadmium, manganese,
vanadium, and zinc. Exceedance of screening values is intended to trigger additional evaluation
and does not necessarily indicate the existence of risk to ecological receptors. Because
concentrations of cadmium, manganese, vanadium, and zinc are below background levels, it is
believed that the presence of these constituents docs not pose a risk to ecological receptors. All
excecedances will be evaluated in the context of additional lines of cvidence for ecological effects
as a part of the final closeout decision for this site. A table showing contaminant concentrations
from the 100-D-81 waste site that exceed ecological screening levels is provided in Appendix A.

GENERAL SITE INFORMATION AND BACKGROUND
The 100-D-81 waste site is part of the 100-DR-1 Operable Unit. The burned and stained areas

discovered during the orphan sites evaluation field investigation (WCH 2009) are scattered
throughout the 100-D Area as shown in Figure 1.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 1
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Figure 1. 100-D-81 Waste Site Location Map.
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The 100-D-81, 100D Burn Areas and Other Stained Areas waste site was a compilation of eight
arcas that were discovered during the orphan sites evaluation field investigation and reported in
the 100-D Area Orphan Sites Evaluation Report (WCH 2009). According to the
remove-treat-dispose (RTD) memo, “100-D-81 Remaining Site for Remedial Action”

(WCH 2010), areas 1, 2, 5, 6, and 7 did not require remediation. Areas 4 and 8 were
recommended for RTD without confirmatory sampling based on observations at the sites.

Area 3 was recommended for RTD because confirmatory sampling excceded cleanup levels.
Therefore, areas 3, 4, and 8 required remediation.

Area 1 may have been related to the 107-D Retention Basin. Historical information does not
reveal any activity at this location.

Area 2 may have been associated with the 100-D-7 and 128-D-2 waste sites. The 100-D-7 waste
site had a variety of building debris and shop wastc (WCH 2005). The 128-D-2 waste site
contained a white powder that may have been ash and showed evidence of surface burning
(WCH 1993).

Arca 3 contained evidence of burning, although historical photographs did not reveal any
additional information about this site (shown in SIS report).

Areas 4 and 8 were possible vehicle oil-changing arcas or may have been associated with
118-D-2. The actual processes that caused these stained areas are unknown and historical
photographs from 1943 through 1989 did not reveal any construction or surface disturbance in
this area (SIS report).

Area 5 contained evidence of burnt weeds, pieces of wood, and metal wire, however, historical
photographs do not indicate any use during plant construction activities (SIS report).

Area 6 may have been associated with the 118-D-2 waste site. This arca was a possible
sandblasting location. Historical documents show out-buildings that appear to have material
lay-down areas surrounding them. The buildings may have been in support of construction of
the 183-DR, 190-DR Buildings and the 190-DR Clearwells (SIS report).

Area 7 may have also been associated with 118-D-2 and connected to Area 6 (SIS report).

REMEDIATION ACTION SUMMARY

Remedial action within areas 3, 4, and 8 at the 100-D-81 waste site was performed on

July 14, 2014, and July 31, 2014 (Figure 2). On July 14, 2014, approximately 1,718 bank cubic
meters (BCM) (2,245 bank cubic yards [BCY]) of material were excavated from areas 3, 4, and 8
within the 100-D-81 waste site. This material was staged and loaded out to the Environmental
Restoration and Disposal Facility (ERDF) and closed out with the 100-D-72, 100-D-31:11,
100-D-31:12, 100-D-108, and the 100-D-109 waste sites RSVP (WCH 2015). On July 31, 2014,
the remaining 14 BCM (18 BCY) of soil was remediated from areas 4 and 8 and loaded out to
the ERDF.

Remaining Sites Verification Package for the 100-D-81,; 100D Burn Areas and
Other Stained Areas Waste Site 3
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Figure 2. 100-D-81 Waste Site Remediated Areas.
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The waste from areas 3, 4, and 8 included soil and debris, including a few old equipment oil
filters. Excavation extended to a maximum depth of approximately 0.5 m (1.5 ft) below ground
surface.

VERIFICATION SAMPLING ACTIVITIES
Verification Sample Design

This section describes the basis for sclection of a verification sampling design for the

100-D-81 waste site. One statistical sample design was identified for the 100-D-81 waste site
excavation. This decision unit consists of area 3 with an area of 87 m* (932 ftz), and areas 4 and
8 with an area of 2041 m* (21,891 ft) for a total of 2,128-m? (22,823-ft%). No residual staining
was identified within the excavated waste site area.

Verification sampling was conducted on October 15, 2014, per the Work Instruction for
Verification Sampling of the 100-D-81; 100D Burn Areas and Other Stained Areas

(WCH 2014b). Twelve statistical verification soil samples plus one duplicate were collected.

All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the /00 Area Remedial Action Sampling and Analysis
Plan (DOE-RL 2009a). Sampling was conducted to support a determination that residual
contaminant concentrations in the soil meet cleanup criteria specified in the 100 Area
RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The 100-D-81 waste
site verification sample locations are shown in Figures 3 through 5.

A summary of the verification samples collected and laboratory analyses performed is provided
in Table 1. Table 2 identifies the EPA-approved methods for the analyses performed for
verification sampling. Additional information related to verification sampling can be found in
the field sampling logbook (WCH 2014a).

Visual Sample Plan' (VSP) was used as a tool to develop the random statistical sampling design
for the 100-D-81 waste site. The footprints of the excavation areas were delineated in VSP and
used as the basis for location of a systematic grid for verification soil sample collection. Twelve
soil verification sample locations were identified for the area. Additional details concerning the
use of VSP to develop the statistical sampling design are provided in the verification sampling
work instruction (WCH 2014b).

' 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-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 5
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Figure 3. 100-D-81 Waste Site Verification
Sample Locations with WIDS Boundary.
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Figure 4. 100-D-81 Waste Site Verification
Sample Locations.
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Figure 5. 100-D-81 Waste Site Verification Sample Locations.
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Table 1. 100-D-81 Verification Sample Summary.

HEIS Washington State Plane
Sample Location Sample Coordinates (m) Sample Analysis®
Number Northing Easting
EXC-1 JIV113 151312.4 572702.5
EXC-2 J1vii4 1513247 572695.3
EXC-3 JIV1LS 151324.7 572709.6
EXC-4 J1V116 151337.1 572688.2
EXC-5 nvit? 151337.1 572702.5
EXC-6 J1V118 151349.5 5726953 ICP metals *, mercury,
EXC-7 J1V1ii9 151349.5 572709.6 hexavalent chromium,
EXC-8 11V120 151361.9 5726882 | PCB.PAH, and TPH
EXC-9 1VI121 151361.9 572702.5
EXC-10 JIV122 151374.3 572695.3
EXC-11 V123 1513743 572709.6
EXC-12 J1vVi124 151477.0 573068.1
Duplicate of J1V122 J1V125 151374.3 572695.3
Equipment blank J1V126 NA NA ICP metals *, mercury

* Samples were collected at each location and sample analysis were performed as defined in Table 2,

Laboratory Analytical Methods. All sampling was performed in accordance with ENV-1, Environmental
Monitoring & Management consistent with the 700 Area Remedial Action Sampling and Analvsis Plan
(DOE-RL 2009a) requirements.

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

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma PCB = polychlorinated biphenyl
NA  =not applicable TPH = 1total petroleum hydrocarbons

Table 2. 100-D-81 Waste Site Laboratory Analytical Methods and
Contaminants of Potential Concern.

Analysis Analytical Method Contaminant of Potential Concern
PAH EPA Method 8310 Polycyclic aromatic hydrocarbons
TPH NWTPH-Dx Total petroleum hydrocarbons
PCBs EPA Method 8082 Polychlorinated biphenyls
ICP metals * EPA Method 6010 Arsenic and lead
Mercury EPA Method 7471 Mercury
Hexavalent chromium EPA Method 7196 Hexavalent chromium

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

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

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 9
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Contaminants of Concern for Verification Sampling

Contaminants of potential concern were based on professional judgment and historical
documentation. The COPCs for the 100-D-81 waste site included polycyclic aromatic
hydrocarbons (PAH), hexavalent chromium, arsenic, lead, and mercury. Total petroleum
hydrocarbons (TPH) and polychlorinated biphenyls (PCBs) were also identified as COPCs due to
evidence of staining at the site. Although not COPCs, antimony, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, manganese, molybdenum, nickel, selenium, silver,
vanadium, and zinc were evaluated by performing analysis for the constituents of the expanded
inductively coupled plasma (JCP) metals analytical list.

Verification Sampling Results

All verification samples were collected for full protocol laboratory analysis and analyzed using
EPA-approved analytical methods. Evaluation of the verification data from the 100-D-81 waste
site was performed by direct comparison of the statistical or maximum sample result for each
COPC against cleanup criteria.

The primary statistical calculation to evaluate compliance with cleanup standards is the

95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each detected COPC are computed for the 100-D-81 waste site decision unit as specified by the
100 Area RDR/RAWP (DOE-RL 2009b). The calculations are provided in Appendix B.

When a nonradionuclide COPC was detected in fewer than 50% of the verification samples
collected for the decision unit, the maximum detected value was used for comparison to the
remedial action goals (RAGs). If no detections for a given COPC were reported in the data sct,
then no statistical calculation or evaluation was performed for that COPC.

Comparisons of the statistical sample results to the site RAGs for the 100-D-81 waste site are
presented in Table 3. Contaminants that were not detected by laboratory analysis are excluded
from these tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk
Calculations database (Ecology 2014) under WAC 173-340-740(3) for calcium, magnesium,
potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for Superfund, Volume I:
Human Health Evaluation Manual (Part A) (EPA 1989) recommends that aluminum and iron
not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium,
potassium, silicon, and sodium are not considered site COPCs and are also not included in these
tables. The complete laboratory results are stored in a Washington Closure Hanford project-
specific database prior to submitting to the Hanford Environmental Information System for
archiving and are provided in Appendix C.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
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Table 3. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-81 Waste Site Excavation Verification Samples.

Remedial Action Goals (mg/kg)*
Statistical or ; - Does the | Does the
COPC Maximum | S"I‘J‘ C'le*f‘"“l’ S‘t‘ C'le‘;““l’ Result | Result Pass
Result rec eve. lor evellor | Exceed | RESRAD
(mg/kg) Exposure Groundwater River RAGs? | Modeling?
Protection Protection
Arsenic 3.8 (<BG) 20°¢ 20°¢ 20°¢ No --
Barium 75.2 (<BG) 5,600 200 400 No -
Boron 1.5 7,200 320 -° No --
Cadmium ' 0.39 (<BG) 13.9¢ 0.81°¢ 0.81° No --
Chromium 11.0 (<BG) 80,000 18.5¢ 18.5°¢ No --
Cobalt 7.5 (<BG) 24 15.7°¢ - No --
Copper 16.9 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium ¢ 0.394 2.1¢ 4.8 2 No --
Lead 7.0 (<BG) 353 10.2°¢ 10.2° No --
Manganese 316 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.010 (<BG) 24 033°¢ 0.33¢ No --
Molybdenum ¢ 0.28 400 8 - No --
Nickel 11.7 (<BQG) 1,600 19.1¢ 274 No --
Vanadium 55.2 (<BG) 560 85.1°¢ --° No --
Zinc 62.4 (<BG) 24,000 480 67.8°¢ No --
TPH - diesel range 7.8 200 200 200 No --
TPH — diesel range EXT 13.0 200 200 200 No --
Benzo(a)pyrene 0.0098 0.137 0.015" 0.015" No -
Benzo(b)fluoranthene 0.0060 1.37 0.015" 0.015" No --
Chrysene 0.0057 13.7 0.12 01" No --

b

RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
Maximum or 95% upper confidence limit, depending on data censorship, as described in the 100-D-81 Waste Site Cleanup

Verification 95% UCL Calculations (Appendix B).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d)

(Ecology 1996). The arsenic cleanup level 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 100 Area RDR/RAWP (DOE-RL 2009b).

o

o

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

Department of Ecology Cleanup Levels and Risk Calculations database or other databases 1o calculate cleanup levels
(WAC 173-340-730[3][a][iii], 1996 [Method B for surface waters]).

Washington State (Ecology 1994).

LSS

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).

b Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996).

-- = not applicable
BG

= background
COPC = contaminant of potential concern
EXT = extended
RAG = remedial action goal

RDL =required detection limit
RDR/RAWP = Remedial Design Report/Remedial Action Work Plan

RESRAD = RESidual RADioactivity (dose model)
TPH = total petrolecum hydrocarbons
WAC = Washington Administrative Code

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site
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DATA EVALUATION

This section demonstrates that remedial actions at the 100-D-81 waste site have achieved the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RAWP

(DOE-RL 2009b).

Attainment of Nonradionuclide RAGs

Table 3 compares the cleanup verification sample values for the 100-D-81 waste site excavation
area to the applicable soil RAGs for direct exposure, protection of groundwater, and the
protection of the Columbia River. All COPCs were quantified below direct exposure RAGs. All
COPCs were quantified below groundwater and/or river protection soil RAGs.

Three-Part Test for Nonradionuclides

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test, which

consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than
the cleanup level, (2) no single detection shall 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-D-81 waste site is included in the statistical
calculations, where half or more of the data set was detected (Appendix B). The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of zinc. Zinc failed the three-part test due to a single
result from location EXC-12 that exceeded the soil cleanup level for Columbia River protection.
Zinc concentrations in all of the other samples were detected below background. However, the
vadose thickness at the 100-D-81 waste site is 24.5 m (81 ft). Zinc, with a distribution
coefficient (K4 value) of 30 mL/g, is not predicted to migrate more than 1.8 m (5.9 ft) vertically
within 1,000 years and is therefore predicted to be protective of the Columbia River.

An additional application of the three-part test is included for the statistical data sets that default
to the maximum because less than half of the data set was detected. The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs; therefore, residual concentrations of COPCs are predicted to be
protective of groundwater and the Columbia River.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10", and a cumulative carcinogenic risk of less than 1 x 107, For the 100-D-81 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background. All individual
hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard
quotient for those noncarcinogenic constituents above background or detected levels is

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
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2.6 x 107, which is less than 1.0. The individual carcinogenic risk values for the carcinogenic
constituents detected above background are less than 1 x 10, and the cumulative carcinogenic
risk value is 2.7 x 10'7, which is less than 1 x 107, Therefore, the 100-D-81 waste site meets the
requirements for the direct contact hazard quoticnt and excess carcinogenic risk as identified in
the 100 Area RDR/RAWP (DOE-RL 2009b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-D-81 waste site included calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual cxcess carcinogenic risk of less than 1 x 10, 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 greater of the maximum or statistical value for each COPC. Risk
values were calculated for constituents that were detected at concentrations above Hanford Site
or Washington State background valucs or for which there is no background value. In addition,
the Ky values for these contaminants are less than that necessary to show no migration to
groundwater in 1,000 years based on RESidual RADioactivity (RESRAD) modeling discussed in
Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b). Based on this model and a vadose
zone of approximatcly 24.5 m (81 ft) in thickness at the excavation, a K4 of 3.1 or greater is
required to show no predicted migration to groundwater within 1,000 years. All individual
hazard quotients for noncarcinogenic constituents are less than 1.0. The cumulative groundwater
hazard quotient for the 100-D-81 wastc site is 8.7 x 107, which is less than 1.0. No carcinogenic
constituents met the criteria for evaluation of groundwater risk at the 100-D-81 waste site;
therefore, no calculations of excess carcinogenic risk were performed. Thus, the individual
contaminant carcinogenic risk requirement of less than 1 x 10 is met and the cumulative
carcinogenic risk of less than 1 x 107 is met. Therefore, the criterion for excess cancer risk is
met and the nonradionuclide risk requirements related to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach,
the field logbook (WCH 2014a), and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The DQA for
the 100-D-81 waste site established that the data are of the right type, quality, and quantity to
support site verification decisions within specified error tolerances. The evaluation verified that
the sample design was sufficient for the purpose of clean site verification. The cleanup
verification sample analytical data are stored in the environmental restoration project-specific
database for data evaluation prior to archival in the Hanford Environmental Information System
and are summarized in Appendix B. The detailed DQA is presented in Appendix C.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
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SUMMARY FOR INTERIM CLOSURE

The 100-D-81 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at this
waste site meet the remedial action objectives for direct exposure, groundwater protection, and
river protection. In accordance with this evaluation, the verification sampling results support a
reclassification of the 100-D-81 waste site to Interim Closed Out. Contamination above direct
exposure levels was not observed in the shallow zone soils and is concluded to not exist in deep
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the
deep zone are not required.
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40 CFR 141, “National Primary Drinking Water Regulations,” Code of Federal Regulations,
as amended.

BHI, 2001, Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant
Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

DOE Order 5400.5, Radiation Protection of the Public and the Environment, as amended,
U.S. Department of Energy, Washington, D.C.

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

DOE-RL, 2009b, 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.

DOE-RL, 2011, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-0001,
Rev. 2, Guideline Number TPA-MP-14, “Maintenance of the Waste Information Data
System (WIDS),” U.S. Department of Energy, Richland Operations Office,

Richland, Washington.

Ecology, 1994, Natural Background Soil Metals Concentrations in Washington State,
Publication No. 94-115, Washington State Department of Ecology,
Olympia, Washington.

Ecology, 1996, “Model Toxics Control Act — Cleanup,” Washington Administrative Code
(WAC) 173-340, Washington State Department of Ecology, Olympia, Washington.

Ecology, 2014, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State
Department of Ecology, Olympia, Washington,
<https://fortress.wa.gov/ecy/clarc/ CLARCHome.aspx>.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 14



Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

ENV-1, Environmental Monitoring & Management Washington Closure Hanford,
Rlchland Washington.

EPA, 1989, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part A), Interim Final, EPA/540/1-89/002, Office of Emergency and Remedial
Response, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1999, 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,
U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

EPA, 2009, Explanation of Significant Differences for the 100 Area Remaining Sites Interim
Remedial Action Record of Decision, Hanford Site, Benton County, Washington,
U.S. Environmental Protection Agency, Region 10, Scattle, Washington.

WAC 173-340, “Model Toxics Control Act—Cleanup,” Washington Administrative Code, as
amended.

WCH, 1993, 100-D Area Technical Baseline Report, WHC-SD-EN-TI-181, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

WCH, 2005, Work Instruction for the 100-D-7 Undocumented Solid Waste Site, 0100D-WI-
G0016, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 2009, 100-D Area Orphan Sites Evaluation Report, OSR-2006-0001, Rev. 0, Washington
Closure Hanford, Richland, Washington.

WCH, 2010, “100-D-81 Remaining Site for Remedial Action,” Interoffice Memorandum from
M. L. Proctor to S. W. Callison, CCN 153966, Washington Closure Hanford,
Richland, Washington, October 12.

WCH, 2014a, 100D Field Remediation Miscellaneous Sampling Activities,
Logbook EL-1662-03, pp. 48-50, Washington Closure Hanford, Richland, Washington.

WCH, 2014b, Work Instruction for Verification Sampling of the 100-D-81; 100D Burn Areas
and Other Stained Areas, 0100D-WI-G0146, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 2015, Remaining Sites Verification Package for the 100-D-72, 183-D Acid Facility; 100-
D-31:11, 182-D and 183-D Sewer Pipelines; 100-D-31:12, 183-D West Process Sewer
Pipelines; 100-D-108, 182-D Remaining Pipeline Stubs; and the 100-D-109, 183-D
Remaining Pipeline Stubs Waste Sites, Attachment to Waste Site Reclassification Forms
2015-003, 2015-004, 2015-005, 2015-006, and 2015-007, Rev. 0, Washington Closure
Hanford, Richland, Washington.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 15




Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site 16



Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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Table A-1. Contaminants Exceeding Ecological Screening Levels for the 100-D-81 Waste Site”

§ 2007 WAC 173-340 Table 749-3 EPA Ecological Soil Screening Levels b Waste Site
Hazardous Substance Plants | Soil Biota |  Wildlife Plants | Soil Biota | Avian® | Mammalian® |  Analyses
Metals (mg/kg):

Background
Boron * -- 0.5 -- -- -- -- -- -- 1.5
Cadmium 0.81 4 20 14 32 140 0.77 0.36 0.39 (<BG)
Manganese 512 1,100°¢ -- 1,500 220 450 4,300 4,000 316 (<BG)
Vanadium 85.1 2 -- -- -- -- 7.8 280 55.2 (<BG)
Zinc 67.8 86° 200 360 160 120 46 79 62.4 (<BG)

NOTE: Shaded cells are exceeded by the maximum or the statistical result.

Blank cells = Values not available.
* Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluated in the context of additional
lines of evidence for ecological effects following a baseline risk assessment for the river corridor portion of the Hanford Site. which will include a more complete

quantitative ecological risk assessment.

b .
Available on the Internet at www.cepa.gov/ccotox/ccossl.

© Wildlife.

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

¢ 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.
BG = background
EPA = U.S. Environmental Protection Agency

WAC = Washington Administrative Code
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APPENDIX B

CALCULATIONS
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APPENDIX B

CALCULATION BRIEFS

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

Richland, Washington. The calculations provided in this appendix include the following:

100-D-81 Waste Site Cleanup Verification 95% UCL Calculations, 0100D-CA-V0576, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-D-81 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation,
0100D-CA-VO0577, Rev. 1, Washington Closure Hanford, Richland, Washington.

100-D-81 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater Hazard, 0100D-CA-V0578, 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-D Area Closure Operations

Job No. 14655

Area: 100-D

Discipline: Environmental

*Calculation No:  0100D-CA-V0576

Subject: 100-D-81 Waste Site Cleanup Verification 95% UCL Calculations

Computer Program: Excel

Program No: Excel 2010

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]

Sheets =10

e Attm. 1=4 ‘\
Total = 15 'N

Preliminary []

Superseded [] Voided []

\

D §halie (R.J.Nelson | T.Q Howell | . G. Wikins |/g/[5
,;X}j\ ’&\ W10k e 1A (L gl

SUMMARY OF REVISION

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

*Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanfo& CALCULATION SHEET
Originator J. D. Skoglie K Date 12/11/14  Calc. No. 0100D-CA-V0576 Rev. No. 0

Project 100-D Area ClosUre Operations Job No. 14655 Checked R. J. Nielson YZZ! Date 12/11/14
Subject 100-D-81 Waste Site Cleanup Verification 95% UCL Calculations Sheet No.  10f 10
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site.

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

for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concern (COC) and contaminant of potential concemn (COPC), as necessary.

OCRE~NOO A WN -

10 |Table of Contents:

11 [Sheets 1 to 4 - Calculation Sheet Summary

12 [Sheets 5 to 7 - Calculation Sheet Verification Data (Statistical and Maximum) - Excavation Area
13 [Sheets 8 and 9 - Ecology Software (MTCAStat) Results

14 |Sheet 10 - Calculation Sheet - Duplicate Analysis

15 | Attachment 1 - 100-D-81 Waste Site, Verification Sampling Results (4 pages).

17 |Given/References:

18 1) Sample Results (Attachment 1).

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

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

4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Pubiication #92-54, Washington Department of
Ecology, Olympia, Washington.

5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data
with Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
28 Ecology, Olympia, Washington.

og |6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
30 |Olympia, Washington, <https:/ffortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

31 |7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim
32 |Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.

33 [8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.

35 |Solution:

36 |Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-
37 |RL 2009b). Use data from attached worksheets to perform the 95% UCL caiculation for each analyte, the WAC 173-340-
38 |740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and

39 |carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification
40 |Package (RSVP).

42 |Calculation Description:

43 |The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from

44 |the 100-D-81 waste site. The data were entered into an EXCEL 2010 spreadsheet and calculations performed by using the
45 |built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in

46 |accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in
47 |evaluation of data quality within the RSVP for this site.

49 IMethodology:
S0 1The 100-D-81 waste site underwent statistical sampling at one decision unit; the excavation area.

Remaining Sites Verification Package for the 100-D-81: 100D Burn Areas and
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Washington Closure Hanford _ CALCULATION SHEET
Originator J. D. Skogiie Date_12/11/14  Calc. No. 01OOD-CA-V0%§G Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 12/11/14
Subject _100-D-81 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 10

Summary (continued)
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 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 (2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's
10 {Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk

11 fevaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs
and are also not included in these calculations.

WOONDGDWN -

All nonradionuclide data reported as being undetected are set to 4 the detection limit 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 whera the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in
the caleulation. 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 2009b) 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.

30 | The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:

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

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

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

35 | The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are
36 |greater than 5 times the target detection limit (TDL). The TDLs are pre-determined values for analytical methods and constituents
a7 [with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs for identified methods

3g |based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the methods based analytes. TDLs
3g [not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of the attached sample data
40 |showed that a given analyte was not detected in the primary and/for duplicate sample, further evaluation of the RPD value was not
41 |performed. The RPD calculations use the following formula:

42

43 RPD =] |M-S//((M+S)/2)]*100

44

45 where, M = Main Sample Value S = Split {or duplicate) Sample Value
46

47 |For quality assurance/quality contro! (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data compare]
4g |favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assistin the

4g |identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at less
50 [than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary
51 {and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed.
52 |Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.
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Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

Washington Closure Hanford f( CALCULATION SHEET
Originator J. D. Skoglie Date 12/11/14  Cale. No. 0100D-CA-V0576 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 12/11/14
Subject 100-D-81 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 30f 10

Summary (continued)

QUALIFIER LIST

B = Estimated result. Result is less than the RL, but greater than MDL.
C = The analyte was detected in both the sample and the associated QC blank, and the sample concentration was s5X
the blank concentration

J = estimate

N = recovery exceeds upper or lower control limits

10 U = undetected

11 X (metals) = Serial dilution in the analytical batch indicates that physical and chemical interferences are present.
12 X (organics) = > 40% difference between primary and confirmation detector resuits. Lower of the two results is reported.
13

14 ACRONYM LIST

15

16 ~ = not applicable

17 DE = direct exposure

18 EXC = excavation

19 GW = groundwater

20 MDL = method detection limit

21 MTCA = Model Toxics Control Act

22 NA = not applicable

23 PQL = practical quantitation limit

24 Q = qualifier

25 QA/QC = quality assurance/quality control

26 RAG = remedial action goal

27 RDR/RAWP = remedial design report/remedial action work plan

28 RESRAD = RESidual RADioactivity (dose model)

29 RPD = relative percent difference

30 RSVP = remaining sites verification package

31 SAP = sampling and analysis plan

32 TDL = target detection limit

33 UCL = upper confidence limit

34 WAC = Washington Administrative Code

35

WONOOdWN
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Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator J. D. Skoglie \A/ Date 12/11/14 Calc. No. 0100D-CA-V0576 Rev, No. 0
Project 100-D Area Closlire Operations Job No. 14655 Checked R. J. Nielson 2 rN Date 12/11/14
Subject 100-D-81 Waste Site Cleanup Verification 95% UCL Calculations SheetNo. 4 0of 10

1

2 [Results:

3 |The results presented in the tables that follow include the summary of the results of the 95%

4 UcL calculations for the excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and

5 the RPD calculations, and are for use in risk analysis and the RSVP for this site.

6

7

8 Results Summary - Excavation *

9 EXC

10 Analyte 95% UCL | Maximum Units

Result Result

11 |Arsenic 3.8 - mg/kg

12 |Barium 75.2 == mg/kg

13 |Boron 1.5 ~= “mg/kg

14 |Cadmium 0.39 —= mg/kg

15 |Chromium 11.0 - mo/kg

16 [Cobalt 7.5 —~ mg/kg

17 {Copper 16.9 - mg/kg

18 |Hexavalent chromium 0.394 - mg’kg

19 |Lead 7.0 - mg'kg

20 |Manganese 316 - mg/kg
21 [Mercury - 0.010 ma/kg
22 {Molybdenum —= 0.28 mg/kg

23 |Nickel 11.7 - mg/kg
24 |Vanadium 55.2 - mg/kg
25{Zinc 62.4 - mg/kg

26 |TPH - diesel range —— 7.8 mg/kg
27 |TPH - diesel range extended -= 13.0 mg/kg
28 [Benzo{a)pyrene — 0.0098 mg/kg

29 |Benzo(b)fluoranthene - 0.0060 mg/kg

30 |Chrysene - 0.0057 mg/kg

31 |3-Part Test Evaluation

32 EXc

33 {95% UCL or Maximum > Cleanup Limit? NOC NO

34 |> 10% above Cleanup Limit? NO NO

35 |Any sample > 2x Cleanup Limit? YES NO

36 *The 95% UCL result or maximum value, depending on data censorship, as described in the
37 methodology section.

38 Relative Percent Difference Results and QA/QC

39 Analysis®

40 Duplicate Analysis
41 Analyte Excavation
42 Aluminum 4.2%

43 Barium 0.6%

44 Calcium 3.9%

45 Chromium 2.5%

46 Copper 5.8%

47 Iron 3.3%

48 Magnesium 7.4%

49 Manganese 1.1%

50 Silicon 16.3%

51 Vanadium 1.4%

52 Zinc 1.4%

53 2RPD listed where result produced, based on criteria.
54 if RPD not required, no value is listed. The

55 significance of the reported RPD values, including

56 values greater than 30%, is addressed in the data

57 quality assessment section of the RSVP.

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
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2008002 Rev. o

Attachiment to Waste Sie Rechissitication born

CALCULATION SHEET

Originator J D Skogiie ¢ Deto 12/11/14 Cale. No._0100D-CA-VOS]6 Rev. No, [}
Project 100-C Area 0 Bons Job No. 13855, Chached RJ. T@ison Oete AT
Subject 100-D-81 Waste Site Gloanup Varification 95% UCL Caculations Sheet No. 50l 10

1 100-D-81 Waste Site Siatistical Calculations.

2 Verification Daka
3 Gamph Bample | Sample
4 Arsa Number Dete mpkg Q
E EXC-10 JIVIZ2 | o5 | 27
Duphcale o
6 iz mvizs | tongma | 30
T EXC-1 ALARE 115 20
8 EXC: V- h
5 EXC:: %
10) EXC4 G
11 EXC v
12) EXC v
13| EXC: Vv 3
14 EXC V120 | 107154 | 26 .
18] EXC V21| Tons/ia | 31 ]
18] EXC-11 W1z | 10148 21 |
17] EXCi2 JIV1Z4 | fortse 76 |
18
19 Statistical Computation Input Data
2 Semp Sample | Gample Arvenic Barkom Boron Cadmivm Thromium Tobah Toppar
2] Number Date - mghkg mgikg mghkg mghg mghg
2 exc10 j“ag 29 ‘ ] 23 016 ¢ 121 78 129
=) EXC. Vi 20 3 | o4
2 EXC Vi 21 8. 046 ]
25| EXC:: % 27 888 | . 15
2 EXC v 1 1 N
27 EXC; v 45, T T
2 EXC. 1% 1.2 7 b2
29 EXC] v T ; BN T | ®6_
% EXC Vizo . bz
31 EXC: V121 ° T[T
2 EXCAT, V123 . a AT
3 EXG12 V124 T ¢ 22 78
3
3 Arsanic Bari, Boron Coban Hexzvalent Chromim Tosd
Lerge data set 02 10} || oy oy gqn nz 10y, | LU0 dats el (2 10). T Large datn sel (n2 10) Large data st {n2 10). | Large gate sat (nz 10}, use Large data set (n2 10), use | LBT9C U8R S0l (n2 10)
3| 95% UCt basad orf JOUPOTI N0 nOmal | Lre p e ognormey|  J0nomel anononmal | tognormal and namal " STLERR RO S T0) MTCAStat lognonmal MTCAStt fognarmal end normel
distribution rejected, use Gintibuton diatribution rejected use | Gistribution rejectsd, use Chaibution, nbbotin mbonn dismibution rejectad, use
2statistic. 2-statistc 7-siatisle - 2-statistic
] 12 N 5 - 12 B T 12 12 |
0% : [ ~To% [} ! [ %
, 1) 023 R 52 7 0275 48 ,
| _154 034 38 o4 N 0112 I 45
1 752 039 11D | 75 . 03 | 70 ]
1 [X) 1 H 133 | 79 | 0454 I 8%
Most Stringent Cleanup Limh for
) nonradionuctide and RAG typl 20 DE_ Gw & River| 200 GW Protection 081 iw”"":' w5 GWARVE | o7 Gweroocton H River Protection | 102 ‘:,V"’o:;’:'
{mghg) Protection
4 WAC 175340 SPART TEST
as| 95% UCL > Cleamup LimaY N | N NO NO NA NA NA . _ .. .NO
46| > 10% sbove Cleanup Lanit NO NA NO T N NO NA T NA NA NO i B
47 Any gample > 2X Cleanup Limil NG Y NO B <} " RA NA NA NG
The deta set moets the 3- | Because X vaiues 578 | The dnls st mests the 3. | The daws set mesttthe 3. | Because ail vatuos sra | Because ol values a16 below| Because of valuas are beiow] The data st mosts the part | TN B2 301 moots the 3.
a8 WAC 173340 Complisnce? part 1251 crierta when beiow background {132 pan tes! critena when part sl crkens when below 185 | backgrourd (15.7 mo/kg) the [ background (22.0 mg/kg) the 1e51 crtaris when. rec Ic part test crilenia wher:
compared lo o most | Maka) tho WAC 173-340]  compared i the mast [ comparod to he most | mohg) the WAG 173-340] WAC 173-340 3-parttost is | WAC: 173-340 3-par tost s | 45} Cerio when compare compared 10 the most
siringent RAG 3-part tes! 15 ol requarad. stringent RAG . stringont RAG 3-part lest is not required ot fequired, nol required. " stringent RAG.
4
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Attachment 1o Waste Site Reclassification Form 2015002

\
Originator J. D. Skoghe (\

100-0 Area Closure

100D Aros Closura Operstions_______________
Subject 100-D-81 Waste Site Cleanup Verficetion 5% UCI Cakculations.

Date 12114
Job No. 14855

CALCULATION SHEET

Caic. No._0100D-CA-VOST6 Rev. No.
Chacked R_J Nielor: Oate
Sheet No.

1100-D-81 Wasts Site Stalistical Caleutations

2 Data -

o[ semple Sample | Bample Nicke)

4 Aros Humber Date. ms mghg [ Q| PaL

sl Exc10 V122 | TOISI4 18 | 1 613

Gupkcate of I H

Ll Jtvizs | tonsna 12z o1

7 EXC- iR s 01z

8 EXC- I 52 7

9 EXC- v e 3
10 EXCA Vv 25 3]

1 EXC2 v 4 1,
12 EXC v 104 1
13 EXC v —wo T o
u EXC2 V1Z0 086 1 11 o1
15 EXC« V121 2 1
16[___Exc viz3 86 X
7| EXC-12 V124 126 11
1
19 Batistical
2| sample
21 Araa
22 EXC-10
23 EXC
24 EXC-
P —r
26 Exc4
27 EXC*
28] exce
2| EXC-
2 EXC.
2 EXCH izt | oS I
32| EXC-1) Vizs | 105 274 ;
3 Exc1z Vi2d | oS 320 128
34 Siatiatics) Compuations
35 Nickel Vanediom Zinc
Large dats set (2 10), use| =29 ""'I::'ﬂ‘" 0k | | ge data set (n2 10, | Lo dut2 :;"" 10),
34| 95% UCL basad o] MTCASIt oo e | s MTCASat grormal | oFornel e
iribution. z-wiatinic 2 atatistic.

37| N2 T 12 ]
39| % < Datection kme] 0% | 0% | 1
39| Mean| ~ 255 | 06

T Sinderd devabon|_ 388 | 3 T _

95% UC onmeand 318 17 v i
Maxkmum vaivel 380 [ ¢ 30 1 H
Wost Siringent Cleanup Linwt for -

5 GW & River ow River
« nonradionuciide snd w(\c.w siz AR et e Pron
“ WAG 173340 SPART TERT
45 95% UCL > Cloanup Limit?] NA d N A
e > 10% above Clsanup Limit7] NA & NA
47| Any sample > 2X Cleanup Limity NA NA NA

Becouse e vaias are | Because sk vaiues are | Beceuse ait velues sre
beow (512 | below (19.1 | below (©5.1
3] WAC 173-340 Compiiance? mg/kg) Ihe WAC 173-340 3] mghg) the WAC 173340 | mo/kg) the WAC 173-340 {0 '"‘mm’::’:u‘?:“‘
par test s not roquirad | 3-partest s ol equired. | 3-pan test s nol required. | mer ~e
4
Kemaining Sites Vevification P kage for the 100-1-81, 100D Burn Areas and

Odher Mained Areas hasee S

121114
6af 10

Rev. 0
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Attachment to Waste Site Reclassiticanon borm 2005602 Rev )

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

A\ a‘
Originator . O Skoglie Date 12/11/14 Calc. No. 01 OOD-CA-VOEES Rav. Na. a
Project 100-D Area Closlre Operations Job No. 14655 Checked R_J. Nielson i Date _ 12/11/14
Subject 100-D-81 Waste Site Cleanup Verification 95% UCL Caiculations SheetNo. __70f10

1 100-D-81 Waste Site Maximum Calcutations

2 Verification Data - Excavation
3 Sample Sample Sampie Mercury TPH - Diesel Range TPH - Diesel Range EXT Benzo Benzo(bMluoranthene Chrysene
4 Area Number Date mgikg Q PQL mpkg T QF PaL Q | PaL ughg | @ PQL uglkg uj [ o T par ugikg Q] PoL
5 EXC-10 JIV122 | 10115/t | 00053 | U | 0.0083 | 027 U | 027 8% | UJB 700 1300 | UJB__ 1000, 65 [ 42 ;U a2 49 U] 49
6 D"‘:‘ﬁ;"' S5 | 10514 | oo0e3 | U ! 00063 | 027 U . o027 870 s . 720 1200 LB 1100 7.0 46 v 46 53 u T 53
7 EXC-1 JIVI13_ | 107154 | 00050 | U U 670 U er0 980 U980 44 | U 44 5.0 Ui 58
8 EXC-2 JIViia | 101514 | 00063 | U U 710 U 710 1000 U | 1000 | 42 U a2z 49 U Tae
[ EXC-3 JIVAIS | 10/5M4 | 00052 | U U 1200 | UJB 680 | 1800 | UJB | 1000 44 u 44 50 b se
10 XC4 JIV116 | 10/15/14 | 00069 | U U 730 UJB 710 1800 | usB i 1000 44 v 44 51 U 51
11 XC5 JIVi17_| 1071514 | 00053 | U B 700 ] 700 1100 | UJB | 1000 A0 T e 17 Ul a7
12 XC-6 JIviis 10/15/14 0.0051 u Y 700 u i /00 1000 v 1000 4.3 U 43 49 U 49
13 XC-7 VT8 | 1011514 | 00054 | U B 710 U ;10 1000 u | 1060 42 U 42 48 U _ 48
14 XC-8 J1Vi20 | 00063 | U U 830 | uJB 720 1300 | usB ] 1100 41 u ar | a7 _ul a7
15 EXC-9 Jivazi_ | 101 ooos7 | U [ U 880 u 680 1000 | U | 1000 ] 43 u 43 49 u
16 EXC11 JiVi23_ | 1071514 | o.0062 | U [ 840 [ 670 1300° [ UJB: 9% 6.6 43 1 U 33 50 [
” EXC.12 J1Vi2a_ | 1054 | 0010 | B U 7800 710" ] 13000 1000 88 . 60 | x| 43 57 J
16 Statistical Computations
18 Marcury TPH - Diwsal Ran TPH - Dlossl Range EXT Benzo{ajpyrene Chrysene
2 % < Detaclion hmit| 8% | : 85% | |_85% &% | 8% | .
21 Maximum value| 0010 ¢ ! 7800 | i 13000 | | 9.8 i 57 | :
Most Stringent Cleanup Limit for 200.000 200,000
2 nonradionuclide and RAG type|  0.33 GW & River 8 ug}kg DE,GW, & River ug',ka DE.GW, & 15ug/ky  GWARiver | 15ugkg  GW & River 100 ugrkg
{mg/kg) uniess otherwise noted Protection GW Protection Protection River Protection Protection Protection River Protection
2 3-PART TEST
. 24 Maximum > Cleanup Limit?| NA ] NnO _ N0 . __NO NO NO NO
25 > 10% above Cleanup Limit? NA NO NO NO NO NO NO
2% Any sample > 2X Cleanup Limit? NA NO NO o NO NO NO NO
Bocause off values are below| The data set meets the 3-part] The data set meets the 3.part | "= :‘:"’ l’;" ;".“:m‘"f‘ 3| me :t:".s::'x:f"' he :":;‘:;;"?"';::‘:‘ 3 | The data set meets the 3-part
27 3-Part Test G 7 (0.33 mglkg) the |fest criteria when compared to [test criteria when comparad to the :’m: oo 3"; m:sl ::mpm ed":o podinl ::mpar o (¢ tho o | (st criteria when compared to
3 part test is not required. the most stringent RAG. most stringsnt RAG. stingent RAG. <ingent RAG, stingent RAG the most stringent RAG.
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Attachiment 10 Waste Site Reclassification Form 2015-002

N CALCULATION SHEET
Originator ). D. Skogie Date 12111014 Caic. No. 01000-CA-VOS76 Rev. No. 0
Project  100-D Arse Closure Opecations. Job Ne. 14865 Checked R_J. Nislson Date _“2711/14
Subject 100-D-81 Waste Sie Cleanup Verfication 85% UCL Caiculasions ShestNo._ Bof 10
Ecology Softwers (TCAStat) Resuits, 100-D-81 Wasts Sita
1 [ oATA 0 ‘Arsanic 95% UCL Caicuiation BATA B Barium 85% UCL Celculation DATA ] oron $5% UCL Caiculation
2 29 V1220125 837 JIVI2Y JIV125 23 V22 V125
3 20 JVIta B85 43 048 JV113
k) 21 J1vite Number of semples 586  JIViid Number of sampies Uncensored vakues. 046 J1V14 Numbar of samples Uncensored vakwes.
5 27 VIS Uncensared 12 30 688 svis Uncensorad 12 Mean 848l 15 JV115 Uncansored 12 Mean 12
6 290 V116 Cangored 30 718 JVi1E Cansored mean 651 1.7 Nvie Cansorsd Lognormal mean 1.2
7 24 SV Detection it o POL 150 453 ST Dstection limit or PQL. S1d. den 154] 050 vy Detection kmit or POL Std devn. 0 70)
8 22 J1vite Method defection kit 27] 612 Jwvig Metiod detection limit Median  650] 048 Jvie Method detection bt Median 1.3
] 39 Jivite TOTAL 2 208 786 sivite TOTAL 12 Min. 388 13 J1v119 TOTAL 12 Min. 0.44)
10 26 J1vi2o 78 560 Jv120 Max  aag] 13 Jvi20 Max 2.3
1 34 Jivize 849 sVt 15 Jvizt
12 21 J1vi23 511 Jwiz 0.4¢ nviza
13 786 J1vize 811 JIvi2e 22 V14
1 Lognormal Lognormal déstribution? Normal distributon? Lognormal disiribution? Normai orstribution?
15 r-aquared le: o782 requered s 0810 requared s 0.962 L 3 0969 requaredis 0846 r-sguared is: 0.882
1% Recommencations: Recommendatons:
17 Regect BOTH lognormal and nonmel disrbubons. Use lognomel distribubon. Reject BOTH lognormal and noma: distributions.
18
19 UGL (based on Z-statstic) s 18 UCL (Land's method) is 752 UCL (based on 2-statistic) I 15
2
2 BATA ) Cadmium $5% UCL Calcutation DAYA [ Chromium $5% UCL Celculstion DATA ‘Cobait $3% UCL Calculation
22| 018 S22 SIVIZS 121 JIviza dvizs 78 V122 J1Ve25
7| o1 J1vi13 36 JvI13 71 Hvia
24| o013 Jivite Number of samples Uncensored values 38 Jviie Numbar of samples Uncensored vahes 70 Ve Numbec of samples Uncensored values
25] 018 Jv1s Uncensored 12 Mean 023l 107 V115 Uncensored 12 Mean 92 71 V118 Unceneored 12 Moan 7.2
) 01 V116 Lognormaimean 0201 125 JV116 Cansored Lognomel maan 04 75 V118 Cansored Lognormal mean 7.2
27| 012 VT Detection kit or PQL Std. devn o34 78 U7 Detection limit or POL Sut. devn. 36| 65 Jivir Detection lmit or PQL 51, dewn. 0.47]
3| 012 JIV118 Method detection kit Medan 014} 73 Jviig Method detection imit Median  100] 76 J1vi1g Meihoo Getecton kmit Median 724
) 017 Jv1e TOTAL 12 Min ors] 133 nviie TOTAL 2 Min i8] 68 J1viie TOTAL 2 M 6.5}
) o018 V120 Max 13 93 svio Max 133 76 V120 Max, 7.9
Mf 014 Jvi1 124 Jvizt 85 arsl
2f o Jv123 49 nvia 73 J1v123
3 13 Hvize 124 nvia 78 V124
K53 Lognomal diszribubion? Normal ? Lognommal disiribution? Normal distrbution? Lognormal dmtribution? HNonmal destribution”
35 requarsd 9: 0.506 -squared s 0350 raquared is: 0.858 r-aquared is. 0.902 requared s 0847 squared ls: 0.952
a8 Jations: Revonmunendutions: Recommendati
37 Reject BOTH lognormmal snd normal distributions. Use normal distribution. Use lognormat distribution.
38
39 UCL (based on Z-statistc) is 030 UCL (based on -statiche) is 1.0 UCL {Land's motnod) is 75
40
417 DATA 1D Copper’ C Calculation TATA © FHexavalent Chromium §5% LCL Caiculation DATA D Lead #5% UCL Caicatation
2| 139 AviZZIvIZS 0132 MVIZY )12 50 JIV122 JIV125
43| ns JIVH8 0184 JIV113 28 V113
E7Y TR JV14 Number of sempies Uncensored vaiuss 0197 JIVI4 Number of Uncansored velues 31 Svie Number of samples Uncensored vakses
45| 142 V115 Uncensored 12 158 0311 v Uncensored 12 Mesn 0278 38 PIVARES Uncensored 12 Mean 4.9
@| a4 Jvi16 Ceneored Lognormal mean 58] 0358  JIVI16 Censored Lognomat mesn  0.263] 48 JIV118 Cansored Lognormal mean 47|
a7 138 aviaz Detection lmit or POL Std devn 24| 0280 g7 Detaction limit or PQL S gew. 0112 29 Hviz Detoction bmil or POL Sig devn a5
| 150 Jvi1e Method detechon Modian  14.7] 0.45¢  svitR Method detaction ki Median 0280l 3 J1V118 Method detaction kmit Medien 3.7]
4| 175 NVIte TOTAL 12 Min 138 0271 JIVIS TOTAL 12 Min. 0078 38 V119 TOTAL 12 Min 28
50| 182 Jvi2o Max 2000 D4D4 JIVIZO Max.  D4s4| 38 J1vize Max 18.9}
51| 200 Jivizt 0354 J1vizi 45 vt
52| 151 Jivies 0271 V123 28 41123
53 108 Jivia4 0078 JIVIZ4 189 J1v12e
54 Lognormal distribution? Normat distribution? Lognomnal distribution? Normal distibution? Lognormal distribution? Normas destribution”
55 e-squared is: 0828 squarsd Is. 0813 raquaredls: 0900 Fsquared o 0.983 requered is 0661 t-squared & 044y
8 Recommendations: ondetions: Recormmendations:
57 Reject BOTH lognormal and normal disributions. Usa lognormal distribution Rejact BOTH lognormal and normt distributions
58
59 UCL {based on Z-statistic) is 169 UCL (Land's method) i6 0304 UCL (based on Z-statistc) & 70
80
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Originator
Pr
Subject
1 [T DATA
2 are
3 248
. 52
5 300
6 M7
7 259
[ 271
9 299
10| 3
"l 305
2]
15f 320
]
15
16
17
18
12
20
21 BATA
2| a8
23| 354
2a| ase
25§ 362
% e
7| ars
28] 401
2 36.2
30| e02
auf 77
2| a0
) s
1
3
£
37
a8
Bl
40

Attachment to Waste Site Reclassiticauon Form 2015002

CALCULATION SHEET

ecommandations
Reject BOTH lognormal and nofmal gestributions

UCL (based on Z-statauc) o a24

Remaininge Nites Veritication Cachage tor e HO-D-8 11000 o treas and

Oihrer Staimed rcas Wavie Si

4D Sk Oate Cale. No, 0100D-CA-vVO576
000 Area Closure Bparatons Job No. Checked R_J Nisson YA
100-0-67 Waste Sds Cleanup Verificaton 95% UCL Calculations —_
Ecology Softwars (MTCAStat) Resuits, 100-0-81 Wasts Site
L3 Wanganess $3% UCL Cakcurtion CATA WickeT95% UCL Catcuration CATA 1] Vanadiue 95% UCL Calcutation
1A 4V125 120 JVIZ2 01VIZS 501 V128 Jv125
V113 €5 Jvi1a 517 J1vie3
NV Number of xamples Uncensored vames 62 Jvie Number of samples Uncensored vaiues 840 Jtvit4 Nomber of samples Uncensored values
V118 Uncensored 12 Mean 208l 119 Jtviis Uncensored 12 an  108] 428 JIVii5 Uncensored 12 Mean 514
HVTI6 Censored mean 265 125 Jtvie Consorag Lognormal mean  10.8] 458 JIVi16 Ceneorad Lognomal mean BE
Jviny Datachion imt or POL Sid.dewn. 398 94 Jvi17 Denction fimit or POL Std. devn. 23 4w savirr Detection limit or POL Sid devn 67]
Jtviie Method detection kit Medan 287 104 giviig Method astection imit Medan 115 511 stviie Method detection kit Medan 509|
J1vise TOTAL 2 in 248 13 g TOTAL 12 [ 62f 464 sivirg TOTAL 12 Mn 429)
nvize Max 378 111 vz Max  130f s18 ytvizo Max 64.9]
a1viz1 122 sV 431 s
J1vizs 88 Jvi2) 584 v
124 126 Vi 590 uviae
Lognommal distnbution? Normal distrivution? Lognormal distrioubon? Normal disiributon? Lognormal distribubon? Normal diatribution?
r-squared i 0952 esquared & 0.930 raqueeda 0830 - s 0877 r-souared is 0972 1-squared is: 03857
Recommendatons Recommendations: R
Use lognonmal dlearibuion Reject BOTH lognormal and normal dirstrioutions Use lognomal distribution
UCL (Land's method) is 316 UCL {bmasd on 2-statistio) is 17 UCL (Land's method) is 552
3 Zinc #6% UCL Catouiation
V122 31125
Jvis
nviie Numoer of sampies Uncensored vanes
Jv11s Unosnsored 2 Mesn 477
V116 Censored Lognommai masn 46 8]
vy Detecton Bt or PQL Sd.dem 317
2vi1e Mothod delection kit Mecn 394
Jvi1e TOTAL 12 Mn 354
1V120 Max 148}
vz
nviza
viza
Lognormal distributon? Norma) distribution?
c-squarsd is 0442 r-squared is: 0365
R

Rev G




Attachment to Wiste Site Revlassification Form 203 5-002

\ CALCULATION SHEET
Washington Closure Hanford
4. D. Skoglie Date 121114 Cale. No.___0100D-CA-V0576 Rev. No.
Project 100-D Area Ciosure Operations Job No. 14855 Checked R J. Niefson Oate 1Z1114
Subject 100-D-81 Waste Sile Cleanup Veriication 85% UCL Calculations Sheat No._100f 10
is - 100-D-81 Waste Site Excavation
Sampling Arsanic Barlum Boron Cadmivm Calcium Chromium Cobait
Area PAL | mg/kog [ Q] POL | mo/kg [ Q| PQL [mghp] @ | POL | mokg ] @ | PQL PaL | mokg Q] POL [mghkg{ Q] POL
EXC:10 76 27 069 | 839 . X 00719 | 25 TO | 047 |8 ;0043 | 3620 | X . 146 | 118 X' 0060 | 77 _X_ 010
Duplicate of Jivi22 | J1V125 16 30 [ 069 | 834 X . 0079 | 21 ! 10 | 014 !B i0043) 3970 X 147 | 122 "~ x 0080 | 78 _X_ 010
Analysis:
TOL 0 Z 3 02 1 Z
Both > POL? Yes Yes Yea (continue), Yes Yes (continue) Yes (continue)
) . Both >5xTDLY No-Stop (acceptable) | Yes {cale RPD)} | No-Stop {acceptabie) | No-Slop (acceptable) | Yes (calc RPD) | No-Siop {acceptabie) |
Duplicate Analysis RPD — i [ oe% i 25%
Difierence > 2 TDL7 No - acceptable ot applicable No - accepiable No - a ble Not applicable NG - acoeptable
Duplicate Analysis - 100-D-81 Wasta Site Excavation
Sampil Samphe fron Lead Wagnesium Manganese Nickel Potaselum Silicon
Ares PQL | mgkg [Q | POL | mgikg [ Q| PaL Q [ POL | mgg |G| PGL | mgng| Q] PQL | momg 1G] POL | mgkg| Q| PQL
EXC-10 023 49 . 028 [ 4180 | X 38 | 376 :X 010 | 118 ;| 043 | 1930 . | 426 | 796 JNX 59
Dupiicate of J1V122 023 5.0 028 | 4510 | X 30 | 380 X 0140 | 122 | | 013 | 2020 | | 427 | ‘76 JNX! 59
Anstysis:
TOL T 5 75 5 4
Both > PQL? Yes (continue) | | YVes {continue] _ | _ Ves (continue] —_Yes {continue) Yes (continue) _
Duplicate Analysis Bom;g;mm g?;:‘ RPD) No-Stop (acoeptabie) Yns(:;a;l;RPD) V-s(:a::%RPD) No-Stop (accepinbie)
Difference > 2 TDL? Not applicable No - accepiabla Not applicable Not applicable Na - acceptable No - acoeplable
Vanadium Znc.
mghg | @ | PQL | mgikg [ @ | PaL
4 X 0008 | 436 ' X__ 04t
X 0088 | 442 | X __ 041
1
Both > PAL7 Ves Yes (continue]
—TT ontinue) __|
) Both >5xTOL? No-Stop Yes (calc RPD)
Duplicale Anatysis RPO 14% 4%
Difference > 2 TDL7 No - scooptable Nof applicable Not bie

Kemaining Niecs Voritication Pachage for the 100-1D-81: 1000 Burn Arcas and

Other Nttined  Wreas Hasie Sin

Rov 4



Attachment to Waste Site Reclassification Form 2015-002

Attachment 1. 100-D-81 Waste Site Verification Sample Results {(Metals, TPH, and Physicat).

Rev. 0

HEIS Sample Aluminum Antimony Arsenic Barium Beryllium
Sample Location
Number Date Imgkel Q TPOL[mpkg| Q | PQL [mwke] O [POQL mg/ke|l Q § POL [mg/kg| Q | PQL
EXC-10 J1Vi22 10/15/14 | 9190 X 1.6 0.3% ul 0.39 27 0.69 | 839 X 0.079 10034 U | 0034
Duplicate of J1V122 J1V125 10/15/14 | 9580 X 1.6 0.40 ul 0.40 3.0 0.69 | 834 X 0.079 [ 0034, U 0.034
EXC-1 J1Vii3 10/15/14 [ 4540 | X 1.5 0.37 Ul 0.37 2.0 0.64 | 385 X 0073 10064| U 0.064
EXC-2 Jiviia 10/15/14 [ 5070 | X 1.4 0.35 uJ 0.35 2.1 0.62 | 58.6 X 0.071 10062 | U | 0.062
EXC-3 J1V11s 10/15/14 {7180 | X 1.5 0.36 uJ 0.36 27 0.62 | 68.8 X 0072 10031 U 0.031
EXC4 nviie 10/15/14 | 8830 X 1.6 0.40 uJ 0.40 29 070 | 71.8 X 0.081 ] 0.035| U | 0035
EXC-5 JivV117 10/1514 [ 5670 | X 1.6 0.38 uJ 0.38 24 0.66 | 453 X 0076 [0033] U 0.033
EXC-6 JIV1I18 10/15/14 | 55601 X 15 0.37 uj 0.37 22 0.64 | 61.2 X 0073 10064 U | 0.064
EXC-7 J1V119 10/15/14 [ 7360 | X 1.6 0.40 ul 0.40 3.9 0.69 | 76.6 X 0.079 10034 | U | 0.034
EXC-8 JIVi20 10/1514 | 6750 | X 1.5 0.37 Ul 0.37 26 064 ] 560 | X 0.073 [ 0032 U |0.032
EXC9 J1Vi21 10/15/14 [ 82607 X 14 0.34 uJ 0.34 3.1 0581849 ! X 0.067 10029 U | 0.029
EXC-11 J1Vi23 10/15/14 {5140 | X 1.4 0.34 ul 0.34 2.1 0.5 | 51.1 X 0.068 ]0.059 | U | 0.05%
EXC-12 J1VI124 10/15/14 [ 8050 | X 1.4 0.35 19)] 0.35 7.6 061 ] 81.1 X 0.070 10061 ! U 0.061
Equip Blank J1V126 10/15/14 118 X 13 0.32 uJ 0.32 0.55 U 0551 1.2 X 0.064 ]| 0.028| U 0.028
Sample Location HEIS Sample Boron Cadmi Calcium Chromi Cobalt
Number Date m Q |POL {mghke! O PQL |m Q |PQL)mgrkg| Q POL | mg/! POQL
EXC-10 J1Vi122 10/15/14 2.5 1.0 0.17 B 0.043 | 3820 X 146 | 119 X 0.060 77 X 0.10
Duplicate of J1V122 J1V125 10/15/14 2.1 1.0 0.14 B 0.043 | 3970 X 14.7 | 12.2 X 0.060 7.8 X 0.10
EXC-1 J1v113 10/15/14 | 0.95 U 095 | 0.11 B 0.040 | 7970 X 13.6 | 3.6 X 0.056 7.1 X ] 0.096
EXC-2 JIV1i4 10/15/14 | 0.91 U 0.91 0.13 B 0.038 [ 5420 X 131} 38 X 0.054 1.0 X 0.093
EXC-3 JIV11S 10/15/14 1.5 B 092 | 0.16 B 0.039 | 7310 X 133 ] 107 X 0.055 7.1 X 10094
EXC-4 JIV116 10/15/14 1.7 B 1.0 0.13 B 0.044 1 4010 X 1501 12.5 X 0.062 7.5 X 011
EXC-5 Jvi17 10/15/14 | 0.99 U 099 | 0.12 B 0.041 110400 | X 42| 79 X 0.058 6.5 X 0.10
EXC-6 J1vV1i8 10/15/14 | 0.95 u 0.95 | 0.12 B 0.040 | 8250 X 136 | 7.1 X 0.056 1.6 X 0096
EXC-7 J1v119 10/15/14 13 B 1.0 0.17 B 0.043 | 19800 X 1471 133 X 0.060 6.6 X 0.10
EXC-8 Jivi2o 10/15114 1.3 B 094 | 0.16 B 0.039 | 5800 X 1361 9.3 X 0.056 7.6 X | 0096
EXC-9 Jivi2l 10/15/14 1.5 B 0.87 | 0.14 B 0.036 | 11500 X 125] 124 X 0.051 6.6 X 0.088
EXC-11 J1V123 10/15/14 | 0.88 U 0.88 | 0.11 B 0.037 | 8150 X 127] 49 X 0.052 7.3 X 0.090
EXC-12 JlVi124 10/15/14 2.2 0.90 1.3 0.038 | 5580 X 13.0 ] 124 X 0.053 1.9 X 10092
Equipment Blank J1V126 10/15/14 | 0.82 U 0.82 | 0.034 U 0.034 | 246 BX 111.8]0.099] BX | 0.049 | 0.084 | UX | 0.084
Sample Location Nl::‘;:i i S:)l:t[:le Copper Hexavalent Chromium Iron Lead Magnesium
mgkg] Q |PQL jmghkeg| Q POL |m Q |PQL|mgkgl Q POL | mg/k Q PQL
EXC-10 J1vi22 10/15/14 13.5 X 0.23 | 0.155 U 0.155 123500 X 391 49 0.28 4190 X 3.8
Duplicate of J1V122 JIVi25 10/15/14 14.3 X 0.23 § 0.187 0.155 124300 X 4.0 5.0 0.28 4510 X 39
EXC-1 J1V113 10/15/14 13.8 X 0.21 | 0.184 0.155 121600 X 37 28 0.26 3370 X 3.6
EXC-2 nvi4 10/15/14 14.1 X 0.20 | 0.191 0.155 | 23300 X 35 3.1 0.25 3200 X 35
EXC-3 J1V11s 10/15/14 14.2 X 0.20 ] 0.311 0.155 | 20700 X 3.6 3.8 0.25 4460 X 3.5
EXC-4 J1V116 10/15/14 144 X 0.23 | 0.358 0.155 122600 X 40 | 48 0.29 4520 X 39
EXC-5 Jiviig 10/15/14 13.8 X 0.22 | 0.289 0.155 | 20800 X 3.8 29 0.27 4150 X 3.7
EXC-6 J1vV11g 10/15/14 15.0 X 0.21 | 0.454 0.155 123100 X 3.7 3.1 026 4060 X 3.6
EXC-7 J1V119 10/15/14 17.5 X 0.23 | 0.271 0.155 120100 X 4.0 38 0.28 4690 | X 39
EXC-8 J1Vi20 10/15/14 18.2 X 0.21 | 0.404 0.155 122900 | X 37 36 0.26 4400 X 3.6
EXC-9 J1vVi21 10/15/14 | 20.0 X 0.19 | 0.354 0.155 | 20500 X 3.4 4.5 0.24 4480 X 33
EXC-11 JiV123 10/15/14 15.1 X 0.19 | 0.271 0.155 | 24400 X 3.4 2.8 0.24 4010 X 3.3
EXC-12 JIVi24 10/15/14 19.8 X 0.20 24600 ; X 3.5 | 189 0.25 4550 X 34
uipment Blank JIV126 10/15/14 | 0.22 | BX | 0.18 [&% 1 177 X 3.2 1023 U 0.23 123 | BX 3.1
Grey cells indicate not applicable or data will not be used. Attachment 1 Sheet No. 1of4
Acronyms and noles apply to ali of the tables in this attachment. Originator J. D. Skoglie }X Date  12/11114
Note: Data qualified with B, C, 1, N, and/or X are considered acceptable valucs. Checked R. J. Nielson | (J/J Date 12/11/14
B = Estimated result. Result is less than the RL, but greater than MDL. Calc. No.  0100D-CA-V0576 Rev. No. 0
C = detected in both the sample and the associated QC b‘]ank, and
the sample concentration was </=5X the blank concentration,
EXC = excavalion Q= qualifier
HEIS = Hanford Environmenta! Information System RAG = remedial action goal
T = estimate U = undetected
MDL = methed delection limit X (metais) = Serial dilution in the analytical batch indicates that physical and chemicnl interferences are
N = recovery excceds upper or lower control limits. present,
PQL = praclical quantitation limit X (organics) = MS, MSD: recovery exceeds upper or lower control limits.
Remaining Sites Verification Package for the 100-D-81: 100D Burn Arcas and
Other Stained Areas Waste Site B-15




Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

Attachment 1. 100-D-81 Waste Site Verification Sample Results (Metals, TPH, and Physical).

Sample Location HEIS Sample Manganese Mercu Molybdenum Nicket P i
Number Date  |mgiks| Q [PQL mgkg] Q | POL |m Q |PQLimgkg| Q | PQL imgkp| Q | PQL
EXC-10 J1Vi22 10/15/14 | 376 | X | 0.10 {0.0053| U {0.0053 | 0.27 U [027] 118 0.13 1930 42.6
Duplicate of J1V122 | J1VI25 10/15/14 | 380 ; X |0.10 ]0.0063] U {0.0063 | 0.27 U 10271122 0.13 | 2020 427
EXC-1 Jivli3 10/15/14 | 248 X_ 10.096]0.0050| U |0.0050] 0.25 U 0251 65 0.12 466 39.5
EXC-2 J1vil4 10/15114 | 252 | X ]0.09310.0063| U | 0.0063 ] 0.24 U |024] 62 0.11 541 38.2
EXC-3 J1V115 10/1514 | 309 | X 0.094]0.0052| U |0.0052] 0.25 U [025] 119 0.12 1200 38.7
EXC4 J1V1ié 10/15/14 | 347 X | 0.11]00069] U |00069]{ 0.28 U ]028] 125 0.13 1610 43.6
EXC-5 V117 10/15/14 ] 259 | X 10.10 |0.0053| U | 0.0053 ] 0.28 B |026] 94 0.12 634 41.2
EXC-6 J1V118 10/15/14 1 271 X 10.096]0.0051| U |0.005! ] 025 U _[(025] 104 0.12 670 39.6
EXC-7 J1V119 10/15/14 | 299 X {010 {00054 U |0.0054] 0.28 B [027] 13.0 0.13 922 42.7
EXC-8 J1V120 10/1514 | 273 X 10.096[00063| U |0.0063} 0.25 U 1025} 111 0.12 739 39.4
EXC-9 J1VI21 10/15/14 | 305 X 10088100057} U | 0.0057] 0.23 U }023]122 Q.11 1020 36.3
EXC-11 J1vi23 10/15/14 | 274 X 10.090[0.0062] U | 00062] 0.23 U 1023] 88 0.11 562 36.8
EXC-12 J1vi24 10/15/14 | 320 X (0.092] 0010 | B | 0.0055] 024 U [024] 126 0.11 1230 3717
Equipment Blank J1V126 10/15/14 | 2.8 X 10084100059 U |[0.0059] 022 U |022]010] U 0.10 360 | B 34.5
Sample Location HEIS Sampl Selenium Silicon Silver Sedium Vanad|
Number Date mg/kg] Q |POL |mgkg| Q PQL [mg/keg| Q [POL |mg/kg] Q PQL |mp/kg| Q | POL
EXC-10 nviaz 10/15/14 (089 | U | 089 | 796 | INX 59 0.19 [UJBC| 0.17 [ 173 61.2 504 | X |0.098
Duplicate of J1V122 | J1V125 10/15/14 1090 | U | 090 | 676 | INX 5.9 0.17 U 1017 175 61.4 497 | X | 0.098
EXC-1 J1vii3 10/215/14 1083 | U | 0.83 | 325 | INX 55 0.15 U 0151 386 56.9 517 | X ]0.091
EXC-2 J1V1l4 10/15/14 1080 1 U | 0.80 [ 281 | INX 53 0.15 U ]015] 234 55.0 649 | X | 0.088
EXC-3 JIVI1S 10/15/14 | 081 | U | 0.81 553 [ JNX | 53 0.15 U lo015] 187 55.7 429 | X |0.08
EXC4 J1v116 10/15/14 1091 i U |091 | 696 | INX 6.0 0.17 U _1017] 179 62.7 459 | X | 0.10
EXC-5 J1vi17 10/15/14 ] 087 | U | 0871 408 ! INX | 57 0.16 U [016] 243 59.3 49.0 | X | 0.095
EXC-6 J1vV1i8 10/15/14 083 | U | 083 ] 695 | INX 5.5 0.15 U _[015] 222 56.9 54.) X 10091
EXC-7 JIV119 10/15/14 1090 | U (090 | 461 |INX| 5.9 0.17 U (017 ] 220 615 464 | X 1 0.098
EXC-8 JiVi120 10/15/14 1 083 | U | 083 | 721 [ INX | 54 0.15 U |015] 295 56.8 519 | X {009
EXC-9 Jivial 10/15/14 1076 | U | 076 | 745 | INX 5.0 0.15 {UIBC| 0.14 | 204 52.2 43.1 X | 0.083
EXC-11 J1vi23 10/15/14 1077 | U {077 ]| 488 | INX 5.1 0.14 U _ 0141 331 53.0 584 i X | 0.084
EXC-12 JiV124 10/15/14 1079 | U 10791 473 |INX | 52 0.15 U |015] 276 542 59.0 | X |0.086
Equipment Blank JIVI26 101514 1072 | U 10721 988 | INX. | 48 0.16 JUIBC|0.13]| 496 | U 49.6 0.17 | BX | 0079
. HEIS Sample Zine TPH - Diesel Range TPH - Diesel Range | Percent moisture (wet
Sample Location Number Date EXT sample)
mgkel Q | PQL | ughkg | Q POL [ugkg| Q |PQL| % Q PQL
EXC-10 J1vVi22 10/15/14 {436 | X | 041 890 [ UJB | 700 1300 | UIB 11000 3.7 0.10
Duplicate of J1V122 | J1V125 10/15/14 1442 | X | 041 870 | WIB | 720 1200 | UJB [ 1100]| 94 0.10
EXC-1 J1V113 10/15/14 | 354 | X | 0381 670 u 670 980 U 980 | 4.0 0.10
EXC-2 J1Vil4 10/15/14 | 388 | X | 037 ] 710 u 710 1000 U [1000] 43 0.10
EXC-3 JIV11S 10/15/14 ] 362 | X | 038 | 1200 | UIB | 680 1800 | UJB {1000 3.6 0.10
EXC4 JIV116 10/1514 13991 X | 042 1 730 |UB | 710 1800 | UJB {1000| 5.9 Q.10
EXC-5 J1vi17 101514 1371 { X ] 040 | 700 U 700 1100 | UJB | 1000} 3.5 0.10
EXC-6 J1V118 10/15/14 1401 | X | 038 | 700 U 700 1000 U _[1000] 3.1 0.10
EXC-7 J1vi1e 10/15/14 | 3621 X | 041 710 U 710 1000 U 1000 4.0 0.10
EXC-8 J1V120 10/1514 1402 1 X | 038 | 830 | UJB | 720 1300 | UJB {1100 5.5 0.10
EXC-$ Jivial 10/15/14 13771 X | 035 | 680 4] 680 1000 U 11000]| 5.0 0.10
EXC-11 J1V123 10/15/14 1407 | X | 036 | 840 | UIB [ 670 1300 | UJB | 990 | 3.2 0.10
EXC-12 J1Vi24 10/15/14 | 146 | X | 037 | 7800 710 ] 13000 1000 5.3 0.10
Equipment Blank J1Vi26 10/15/14 | 0.92 {uicx] 033 |RsiBaiiasclimpeiaieiieab adilaeind 010 | U 0.10
Attachment 1 Sheet No. 2 of4
Originator 1. D. Skoglie Date  12/11/14
Checked R. J. Nielson Date  12/11114
Cale. No.  0100D-CA-V0576 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2015-002

Attachment 1. 100-D-81 Waste Site Verification Sample Results (Organics).

Rev. 0

EXC-10- J1V122 D“"l“;':‘flf 2.151V122 - EXC-1-J1V113 EXC-2-J1V114 EXC-3-J1V115
CONSTITUENT | CLASS 10/15/14 10/15/14 10715/14 10715713 10/15/14
ug/kg Q PQL [ ug/kg Q PQL | ug/kg Q PQL | ugikg Q POL | wg/kg | Q | POL
Acensphthene PAH 10 U 10 11 U 1 10 U 10 10 U 10 10 | U 10
‘Acenaphthylene PAH | 9.1 ] 91 | 98 U 98 | 93 U 93 | 9.1 U 91 | 93 | U | 93
Anthracene PAH | 3.1 U 31| 33 U 33 | 32 U 32 | 3. U 310 1 32 | U] 32
Benzo{s)anthracenc PAH | 32 ] 32 | 35 1] 35 | 33 U 33 | 32 U 32 | 33 | U | 33
Benzo(a)pyrene PAH | 6.5 U 65 | 1.0 ] 70 | 67 U 67 | 65 U 65 | 67 1 U] 67
Benzo(b)fluoranthene | PAH | 4.2 U 42 | 46 U | 46 | 44 U | a4 | 42 U 42 | 44 | U | 44
Benzo(ghi)perylent PAH | 73 U 73 | 78 U 78 | 75 U 75 | 13 U 73 | 75 | U | 75
Benzo(k)fiuoranthene | PAH | 4.0 U 40 | 43 U | 43 | 41 U | a1 [ 40 U 40 | 41 | U] 41
Chrysene PAH | 49 G 49 | 53 U 53 | 5.0 U 50 | 49 U 49 | 50 [ U | 50
Dibenz[ahjanthracene | PAH 1 U 11 12 U 12 1 U 1 11 U 11 11U 1
Fluoranther PAH 13 U 13 14 ] 14 13 ] 13 13 U 13 3 0] 13
Fluorene PAH | 53 U 53 | 58 3] 58 | 5.5 U 55 | 53 1] 53 | 55 | U] 55
Tndeno(1,2,3-cd)pyrene | PAH 12 U 12 13 U 13 12 U 12 12 U 12 12 {0 12
Naphthal FAH 12 U 12 13 U 13 2 U 12 12 U 12 12 U] 1?
Phenanthrene PAH 12 U 12 13 U 13 12 U 12 12 U 12 12 Ju | 12
Pyrene PAH 12 U 12 13 U 13 12 U 12 12 U 12 2 |u]| 12
Aroclor-1016 PCE_| 238 U 238 | 30 U 30 | 28 U 28 | 28 U 28 | 29 | U] 29
Aroclor-1221 PCB_ | 8.0 U 50 | 8.8 U 88 | 8.1 U 8.1 | 8.1 U 81 | 83 JU | 83
Aroclor-1232 PCB_| 20 U 20 | 22 U | 22 | 20 U 20 | 20 1] 20 | 21 | U | 21
Aroclor-1242 PCB_| 47 U 47 | 54 U 51 | 47 U 47 | a7 U 47 | a8 | U | 48
Aroclor-1248 PCB_| 4.7 U 47 | 5.1 U 51 | 47 U | 47 | 47 U 47 | 48 | U | 48
Aroclor-1254 PCB_| 2.6 U 26 | 29 U 29 | 2.6 U 26 | 26 U 26 | 27 U | 27
“Aroclor- 1260 PCB | 2.6 U 26 | 29 U 29 | 26 U 26 | 26 U 26 | 27 JU ]| 27
EXC4-J1Vil6 EXC5-J1Vil7 EXC-6-J1V118 EXC7-J1v119 EXC-8- J1VIZ0
CONSTITUENT | CLASS 10/15/14 10/15/14 10/15/14 10715/14 10/15/14
ugke | Q [ POL [wgkg | @ TPOL Jwgrkg | Q | PQL ugke | Q | PQL |wgiie | Q [ POL
“Acenaphit PAH 10 U 10 | 96 U 9.6 10 U 10 10 U 10 | 97 | U | 97
Acenaphthylene PAH | 54 U 94 | 87 U 57 | 92 U 92 | 9.0 U 90 | 88 | U | 88
Anthracene PAH | 32 U 32 | 29 U 29 | 31 U 31| 3 U 31 | 30 | U] 30
Benzo(2)anthracene PAH | 3.3 ] 33 | 3.1 U 31 | 33 U 33 | 32 U 32 | 31 | U | 31
Benzo(a)pyrene PAH | 67 U 67 | 62 U 62 | 66 U 66 | 64 U 64 | 62 | U | 62
Benzo(b)fluoranthene | PAH | 4.4 1] 44 | 40 U 30 | 43 U | 43 | 42 U 42 | 41 [ U | 41
Benzo(ghiperylene PAH | 7.5 1] 75 | 69 U 69 | 7.4 U 74 | 72 1] 72 | 70 | U | 70
Benzo(k)fluoranthene | PAH | 4.1 U a1 | 38 U 38 | 40 | U 40 | 39 U 39 | 38 | U 38
Chrysene PAH | 5.1 U 51 | 47 U 47 | a9 | U 39 | a8 U 48 | 47 | U | a7
Dibenz{ahjanthracene | PAH 11 U 11 11 U 1 11 U 1 1 U 1 0] 1
Fluoranthene PAH 12 U 14 13 U 13 13 ] i3 13 U 13 13 U] 13
Fluorene PAH | 55 U 55 | 5.1 U 51 | 54 | U 54 | 53 1] 53 | 51 U] 5.1
Indono(1,2,3-cd)pyrene | PAH 13 ] 13 12 U 12 12 U 12 12 U 12 12 U] 12
Naphthalene PAH 13 U 13 12 U 12 12 U 12 12 U 12 12 U] 12
Phensnthrene PAH 13 U 3 12 U 12 12 U 12 12 U 12 12 (U]l 12
Pyrene PAH 13 U 13 12 U 12 12 U 2 12 U 12 12 U] 12
Aroclor- 1016 PCB_| 29 U 29 | 28 U 28 | 28 U 28 | 28 U 28 | 26 U | 29
Aroclor-122] PCB_| 84 U 84 | 8.0 ] 80 | 80 U 8.0 | 82 U 82 | 83 | U | &3
‘Aroclor 1232 PCB_| 2.1 U 20 | 2.0 U 20 | 20 U | 20 | 20 U 20 [ 21 U] 21
‘Aroclor-1242 PCB_| 49 U 49 | a7 U 47 | a7 U 47 | 48 i 48 | 48 | U | a8
Arocior-1248 PCB_| 4.9 U 49 | a7 U 47 | a7 U 47 | 48 U 48 | a8 | U | a8
‘Arcclor- 1254 PCB_| 2.7 U 27 | 26 U 26 | 26 U 26 | 27 U 27 | 27 U] 27
Araclor-1260 PCB | 27 U 27 | 26 U 26 | 26 U 26 | 27 U 27 | 27 | U | 27
Attachment 1 Sheet No. 3 of4
Originator J. D. Skoglie Date _ 12/11/14
Checked R. J. Nielson Date 12/11/14
Calc. No.”__0100D-CA-V0576 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2015-002

Attachment 1. 100-D-81 Waste Site Verification S le Results (Organics)
EXC-9 -J1Vi21 EXC-11-J1V123 EXC-12 -J1V124
| CONSTITUENT CLASS 10/15/14 10/15/14 10/15/14
ug’kg | Q | POL iwp/kp| Q POL |wgkg | O POL |
‘ Acenaphthene PAH 10 U 10 10 U 10 10 U 10
‘ Acenaphthylene PAH 9.2 U 9.2 9.3 U 9.3 9.3 U 9.3
; Anthracene PAH 3.1 U 3.1 32 u 3.2 31 U 3.1
Benzo(a)anth PAH 3.2 U 32 33 U 33 33 U 33
Benzo{a)pyrene PAH 6.5 U 6.5 6.6 U 6.6 9.8 JX 6.6
Benzo(b)fluoranthene PAH 43 U 43 4.3 8] 4.3 6.0 JX 4.3
Benzo(ghi)perylene PAH 73 U 73 74 9] 74 74 U 7.4
Benzo(k)fluoranthene PAH 4.0 U 4.0 4.1 U 4.1 4.1 9] 4.1
Chrysene PAH 49 u 4.9 5.0 U 5.0 5.7 J 5.0
Dibenz[a,h]anth PAH 11 6] 11 11 U 11 11 U 11
Fluoranthene PAH 13 U 13 13 U 13 13 U 13
Fl PAH 5.4 9] 54 5.5 u 5.5 5.4 U 54
Indeno(1,2,3-cd)pyrene PAH 12 U 12 12 U 12 12 U 12
Naphthal PAH 12 U 12 12 u 12 12 U 12
Ph i PAH 12 U 12 12 U 12 12 U 12
Pyrene PAH 12 9} 12 12 9] 12 12 U 12
Aroclor-1016 PCB 2.8 U 2.8 2.8 U 2.8 29 U 2.9
Aroclor-1221 PCB 8.2 U 8.2 8.1 u 8.1 84 U 84
Aroclor-1232 PCB 21 9] 2.1 20 u 2.0 2.1 U 2.1
Aroclor-1242 PCB 4.8 19 4.8 4.7 |9) 4.7 4.9 U 4.9
Aroclor-1248 PCB 4.8 U 4.8 47 U 4.7 4.9 U 49
Aroclor-1254 PCB 2.7 U 27 2.6 U 2.6 2.7 U 2.7
Aroclor-1260 PCB 2.7 U 2.7 26 U 26 2.7 U 2.7
Atty 1
Originator 1. D. Skoglie
Checked R. J. Nielson

Calc. No.

0100D-CA-V0576

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and

Other Stained Areas Waste Site

Sheet No.
Date

Date

Rev. No.

Rev. 0

4 of4

12/11/14
121114

0



Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-D Area Closure Operations Job No. 14655
Area: 100-D
Discipline: Environmental *Calculation No: 0100D-CA-V0577

Subject: 100-D-81 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2010

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 []

Cover =1 N
0 Sheets = 3 J.D.Skoglie | R.J.Nielson | T.Q.Howell | S.G.Wikinson | Signedon
Total = 4

Cover =1
1 Sheets = 3 \J. D. §koglie || R. J. Nielson NA . S WilkidsHn V19/S
Total = 4 \,\ ~ \, \Ejl 1 m X
\J\\)

i T

SUMMARY OF REVISION

Sheet 3, line 14: corrected significant figures for the benzo(a)pyrene maximum result from 0.01 mg/kg to
0.0098 mg/kg.

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie Date: | 01/19/15 Calc. No.: | 0100D-CA-VO0577 Rev.: 1
Project: | 100-D Area Closure Operations JobNo: | 14655 Checked: | R. J. Nielson Date: | 01/19/15
Subject: | 100-D-81 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 3
1 PURPOSE:
2
3  Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-D-81 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 Areas,
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
18 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, 2014, 100-D-81 Waste Site Cleanup Verification 95% UCL Calculation,
26 0100D-CA-V0576, Rev. 0, Washington Closure Hanford, Richland, Washington.
27
28
29 SOLUTION:
30
31 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
32 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
33 (DOE-RL 2009a).
34
35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
36
37  3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
38 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
39 <1 x 10" (DOE-RL 2009a).
40
41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
42
43
44
45
46
47

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
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Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie )\ Date: | 01/19/15 Calc. No.: | 0100D-CA-V0577 Rev.: 1
Project: | 100-D Area Closure Operations Job No: 14655 Checked: | R. J. Nielson Date: | 01/19/15
Subject: | 100-D-81 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3
1
2  METHODOLOGY:
3
4  The 100-D-81 waste site is comprised of one decision unit for verification sampling; the excavation
s area. The direct contact hazard quotient and carcinogenic risk calculations for the 100-D-81 waste site
6  were conservatively calculated for the entire waste site using the greater of the statistical or maximum
7 value for each analyte in all decision units from WCH (2014). Of the contaminants of potential concern
8  (COPCs) for this site, boron, hexavalent chromium, molybdenum, and the detected polycyclic aromatic
9  hydrocarbons (PAHs) require HQ and risk calculations because these analytes were detected and a
10 Washington State or Hanford Site background value is not available. Although total petroleum
11 hydrocarbons (diesel range extended) were detected and no background value is available, the risk
12 associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
13 All other site nonradionuclide COPCs were not detected or were quantified below background levels.
14 An example of the HQ and risk calculations is presented below:
15
16 1) For example, the statistical value for boron is 1.5 mg/kg, divided by the noncarcinogenic RAG value
17 of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC
18 173-340-740[3)), is 2.1 x 10™. Comparing this value, and all other individual values, to the
19 requirement of <1.0, this criterion is met.
20
21 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
22 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
23 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
24 2.6x 107 Comparing this value to the requirement of <1.0, this criterion is met.
25
26 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
27 RAG value, then multiplied by 1.0 x 105, For example, the statistical value for hexavalent
28 chromium is 0.394 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 1.9 x 107
29 Comparing this value to the requirement of <1 x 10, this criterion is met.
30
31  4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
32 risk is obtained by summing the individual values. The excess cancer risk for the carcinogenic
33 constituents detected is 2.6 x 107, Comparing this value to the requirement of <1 x 10, this
34 criterion is met.
35
36
37
38 RESULTS:
39
40 1) List individual noncarcinogens and corresponding HQs >1.0: None
41 2) List the cumulative noncarcinogenic HQ >1.0: None
42 3) List individual carcinogens and corresponding excess cancer risk >1 x 10%: None
43 4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None
44
45 Table 1 shows the results of the calculations.
46
47
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Washington Closure Hanford § CALCULATION SHEET
Originator: | J. D. Skoglie )} Date: | 01/19/15 Calc. No.: | 0100D-CA-V0577 Rev.: 1
Project: | 100-D Area Closure Operations Job No: 14655 Checked: | R. J. Nielson Date: | 01/19/15
Subject: | 100-D-81 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 3
1
2
3 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
4 for the 100-D-81 Waste Site.
2 Mo Noncarcinogen Carcinogen
6 Contaminants of Potential Statistical N Hazard b Carcinogen
7 Concern Value * RAG Quotient RAG Risk
8 Ik (mg/kg) (mg/kg)
9
10 Boron 1.5 7,200 2.1E-04 - -
11 Chromium, hexavalent 0.394 240 1.6E-03 2.1 1.9E-07
12 Molybdenum 0.28 400 7.0E-04 - —
13 :
14 Benzo(a)pyrene 0.0098 — 0.137 7.2E-08
15 Benzo(b)fluoranthene 0.0060 - 1.37 44E-09
16 sene 0.0057 - 13.7 4.2E-10
17 .
18 TPH - diesel range extended 13.0 200 - -
;z Cumulative Hazard Quotient: 2.6E-03
21 Cumulative Excess Cancer Risk: 2.6E-07
Notes:
2 * = From WCH (2014).
23 ® = Value obtained from the RDR/RAWP (DOE-RL 2009b) or Washington Administrative Code (WAC) 173-340-740(3),
24 Method B, 1996, unless otherwise noted.
25 © = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.
26 4= The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
27 * -- = not applicable
28 RAG = remedial action goal
29
30
31
32
33  CONCLUSION:
34
35  The calculations in Table 1 demonstrate that the 100-D-81 waste site meets the requirements for the
36  direct contact hazard quotient and carcinogenic (excess cancer) risk as identified in the RDR/RAWP
37  (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotient and carcinogenic
38  (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-D Area Closure Operations Job No. 14655
Area: 100-D
Discipline: Environmental *Calculation No: 0100D-CA-V0578

Subject: 100-D-81 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

Computer Program: Excel Program No: Excel 2010

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 [}

@ Q. How“ezlk ,(

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanfgrd CALCULATION SHEET
Originator: | J. D. Skoglie Date: | 12/11/2014 | Calc. No.: | 0100D-CA-V0578 Rev.: 0
Project: | 100-D Area ClSsure Operations | JobNo: | _ 14655 Checked: | R. J. Nielson 4~ | Date: | 12/1172014
Subjiect: 100-D-81 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
ubject: Groundwater Sheet No. 1 of 3
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-D-81 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) AnHQ 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 10 for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23
24 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
25
26 4) WCH, 2014, 100-D-81 Waste Site Cleanup Verification 95% UCL Calculations, 0100D-CA-V0576,
27 Rev. 0, Washington Closure Hanford, Richland, Washington.
28
29
30 SOLUTION:
31
32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
33 K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
34 generic site model (BHI 2005).
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 in
39 soil and with a K less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005) and compare it to the excess cancer risk of <1 x 10
41 (DOE-RL 2009).
42
43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107.
44
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Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie | __Date: | 12/10/2014 | Calc. No.: | 0100D-CA-V0578 Rev.: | 0
Project: | 100-D Arca Closure Operations | JobNo: | 14655 Checked: | R. J. Nielson Wans | Date: | 12/10/2014
Subject: 100-D-81 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3
Groundwater
1 METHODOLOGY:
2
3 The 100-D-81 waste site is comprised of one decision unit for verification sampling; the excavation
4  area. Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the
5  100-D-81 waste site were conservatively calculated for the entire waste site using the greater of the
6  statistical or maximum value for each analyte in all decision units from the 95% UCL calculation
7 (WCH 2014). Based on this model and a vadose zone of approximately 24.5 m (81 f) thick, a K4 of 3.1
8  or greater is required to show no predicted migration to groundwater in 1,000 years. Of the
9  contaminants of potential concern (COPCs) for this site, boron and hexavalent chromium are included
10 because no Washington State or Hanford background value has been established and the distribution
11 coefficients are less than that necessary to show no migration to groundwater in 1,000 years using the
12 generic sitte RESRAD model (BHI 2005). All other site nonradionuclide COPCs were not detected,
13 quantified below background levels, or have a K4 greater than or equal to 3.1. An example of the HQ
14 and risk calculations for soil constituents with a potential impact to groundwater is presented below:
15
16 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
17 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
18 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
19 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
20 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
21 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
22 This is based on the “100 times rule” of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
23 statlstlcal value for boron of 1.5 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
24 47x 107, Comparing this value to the requirement of <1.0, this criterion is met.
25
26 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
27 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
28 individual HQ values prior to roundmg are used for this calculation.) The cumulative HQ for the
29 100-D-81 waste site is 8.7 x 102 Comparing this value to the requirement of <1.0, this criterion is
30 met.
31
32 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
33 RAG value. The 100-D-81 waste site did not have any detected COPCs above a Washington State
34 or Hanford Site background or with a K4 less than 3.1 mL/g with a carcinogenic RAG. Therefore
35 the requirement of <1 x 10 is met. The cumulative excess cancer risk requirement of <1 x 10° is
36 also met.
37
38 4) WAC 173-340-740(3)(a)(ii)(A) (1996) provides the “100 times rule” but also states “unless it can be
39 demonstrated that a higher soil concentration is protective of ground water at the site.” When the
40 “100 times rule” values are exceeded, RESRAD was used to demonstrate that higher soil
4] concentrations may be protective of groundwater.”
42
43 RESULTS:
44
45 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
46 2) List the cumulative noncarcinogenic HQ >1.0: None
47 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10%: None
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Washington Closure Hanford CALCULATION SHEET
Originator: | J. D. Skoglie | Date: | 12/11/2014 | Calc. No.: | 0100D-CA-V0578 Rev.: 0
Project: | 100-D Area Closure Operations Job No: 14655 Checked: | R.J. Nielson UM [ Date: | 12/11/2014
... | 100-D-81 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Subject: | - dwater Sheet No. 3 of 3
1 4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.
2
3 Table 1 shows the results of the calculations.
4
5 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-81 Waste Site.
6 5 ol Value® Noncarcinogen Bazard Carcinogen Carci
7 . 2 | Statistic ue ar cinogen
" Contaminants of Potential Concern P RAG Quotient RAG’ Risk
9
10
11
12
13
14  |Cumulative Excess Cancer Risk: | 0.0E+00
15 Notes:
16 = From WCH (2014).
17 ® = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, M ethod B, results and the
"100 times" model.
18 - =not applicable
19" RAG = remedial action goal
20
21
22
23 CONCLUSION:
24
25 This calculation demonstrates that the 100-D-81 waste site meets the requirements for the hazard
26  quotient and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP
27  (DOE-RL 2009).
28
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements spccified in the
site-specific sample design (WCH 2014b). 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 2014b), the field logbook (WCH 2014a), 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 procedurcs
for chemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of the
data to determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closcout decisions). The DQA completes the data life cycle (i.c., planning, implementation,
and asscssment) that was initiated by the data quality objectives process (EPA 2006).

Verification data from samples collected at the 100-D-81 waste site were provided by the
laboratory in one sample delivery group (SDG): SDG JP0872. SDG JP0872 was submitted for
third-party validation. No major deficiencies were identified in the analytical data set. Minor
dcficiencies are discusscd for the 100-D-81 data set, as follows below. If no comments are made
about a spccific analysis, it should be assumed that no deficiencics affecting the quality of the
data were found.

MINOR DEFICIENCIES
SDG JP0872

This SDG compriscs 13 statistical soil samples (JIV113 through JIV119, J1V120 through
J1V125) collected from the excavation area. This SDG includes one field duplicate pair
(JIVI112/J1V125). All samples were analyzed for inductively coupled plasma (ICP) metals,
mercury, hexavalent chromium, polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAH), and diesel range total petroleum hydrocarbons (TPH-Dx). Additionally, a
field equipment blank was prepared and included with SDG JP0872. The field equipment blank
was analyzed for ICP metals and mercury. SDG JP0872 was submitted for third-party
validation. Minor deficiencies are as follows:
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In the ICP metals analysis, the analyte silver was detected in the laboratory method blank (MB).
Third-party validation qualified the silver results in samples J1V121, J1V122, and J1V126 as
nondetected and estimated with “UJ” flags. Nondetected and estimated data are usable for
decision-making purposes.

In the ICP metals analysis, the analyte zinc was detected in the MB. Third-party validation
qualified the zinc results in sample J1V126 as nondetected and estimated with “UJ” flags.
Nondetected and estimated data are usable for decision-making purposes.

In the ICP metals analysis, matrix spike recoveries for antimony (67%) and silicon (17%) arc
outside quality control (QC) limits. Third-party validation qualified all antimony and silicon
results in SDG JP0872 as cstimated with “J” flags. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, the laboratory control sample recovery for silicon (8%) is outside QC
limits. Third-party validation has qualified all silicon results in SDG JP0872 as estimated with
“J” flags. Estimated data are usable for decision-making purposes.

In the TPH-Dx analysis, hydrocarbons in the C10-C28 and C10-C36 ranges were detected in the
MB. Third-party validation qualificd the C10-C28 and the C10-C36 results in samples J1V115,
JIVI16,J1V117,J1V120,J1V122, J1 V123, and J1V125 as estimated with “J” flags. Estimated
data are usable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference (RPD) evaluations of main sample(s) versus the laboratory
duplicate(s) are routinely performed and reported by the laboratory. Any deficiencies in those
calculations are reported by SDG in the previous sections.

Field quality assurancc (QA)/QC measures are used to asscss potential sources of error and cross
contamination of samples that could bias results. Ficld QA/QC samples, listed in the field
logbook (WCH 2014a), arc shown in Table C-1. The main and QA/QC sample results are
presented in Appendix B.

Table C-1. Field Quality Assurance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample
Excavation Area J1vi22 J1V125

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 cvaluate
precision in the analytical process. The ficld duplicates arc evaluated by computing the RPD of
the sample/duplicate pair(s) for cach contaminant of potential concern. Relative percent
differenccs are not calculated for analytes that are not detected in both the main and duplicate

Remaining Sites Verification Package for the 100-D-81; 100D Burn Areas and
Other Stained Areas Waste Site C-2



Attachment to Waste Site Reclassification Form 2015-002 Rev. 0

sample at more than five times the target detection limit (TDL). Relative percent differences of
analytes detected at low concentrations (less than five times the TDL) are not considered to be
indicative of the analytical system performance. The calculation brief in Appendix B provides
details on duplicate pair evaluation and RPD calculation.

The RPD cvaluation for the 100-D-81 data sct did not find any deficiencies.

A sccondary check of the data variability is used when one or both of the samples being
cvaluated (main and duplicate) is less than five times the TDL, including undetected analytes
(Appendix B). In thesc cases, a control limit of 2 times the TDL is used to indicate that a visual
check of the data is required by the reviewer. The secondary check did not flag any data for
specific review.

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

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
abovc are a potential for any analysis. The number and types seen in these data scts arc within
expectations for the matrix types and analyses performed. The DQA review of the 100-D-81
waste site verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and samplc handling. The
DQA review for 100-D-81 subsite concludes that the reviewed data arc 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 Washington Closure Hanford
projcct-specific database prior to being submitted for inclusion in the Hanford Environmental
Information System databasc. The verification sample analytical data are also summarized in
Appendix B.
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