WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2016-006

Waste Site Code(s)/Subsite Code(s): 100-N-83

Reclassification Category: Interim X Final []

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

Approvals Needed: DOE Ecology EPA []

Description of current waste site condition:

The 100-N-83, Two Contamination Areas Found Near 116-N-1 Waste Site, part of the 100-NR-1 Operable Unit, was added to
the Interim Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site, Benton County,
Washington (100-N Area ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999), as a
candidate site for confirmatory sampling via the Explanation of Significant Differences for the 100-NR-1 and 100-NR-2 Operable
Units Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington, U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 2011).

The 100-N-83 waste site consisted of two radiologically contaminated areas that were identified during remediation of the
116-N-1 Crib and Trench. Site No. 1 was located where an uncontaminated soil stockpile was previously removed. Site No. 2
was a relatively undisturbed area near and around the eastern end of the former 116-N-1 Trench.

Remedial action at the 100-N-83 waste site was performed between February 1 and February 29, 2016. The depth of the
remediation was approximately 15 cm (6 in.), with the exception of one area in the southern region of the waste site where the
excavation extended to 1.5 m (5 ft) below ground surface. An estimated 3,461 bank cubic meters (4,527 bank cubic yards) of
contaminated soil were removed and disposed at the Environmental Restoration Disposal Facility (ERDF).

Cleanup verification sampling was conducted on April 26, 2016, to determine if the waste site met the remedial action objectives
(RAOs) and remedial action goals (RAGs) established by the Remedial Design Report/Remedial Action Work Plan for the
100-N Area (100-N Area RDR/RAWP), DOE/RL-2005-93, Rev. 1, U.S. Department of Energy, Richland Operations Office,
Richiand, Washington (DOE-RL 2013), and the 100-N Area ROD (EPA 1999). The selected remedy involved (1) excavating the
site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at ERDF,
(3) demonstrating through verification sampling that cleanup goals have been achieved, and (4) proposing the site for
reclassification to Interim Closed Out.

Basis for reclassification:

The verification sampling and modeling results for the 100-N-83 waste site demonstrate that the site meets the RAOs and
corresponding RAGs established in the 100-N Area RDR/RAWP (DOE-RL 2013) and the 100-N Area ROD (EPA 1999) to
support a reclassification to Interim Closed Out. These sampling results established 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. 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 uncontroiled drilling or excavation into the
deep zone soil are not required. The basis for reclassification is described in detail in the Remaining Sites Verification Package
for the 100-N-83, Two Contamination Areas Found Near 116-N-1 Waste Site (attached).
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-83, TWO CONTAMINATION AREAS FOUND
NEAR 116-N-1 WASTE SITE

EXECUTIVE SUMMARY

The 100-N-83, Two Contamination Areas Found Near 116-N-1 Waste Site, part of the

100-NR-1 Operable Unit, consisted of two radiologically contaminated areas that were identified
during remediation of the 116-N-1 Crib and Trench. Site No. 1 was located where an
uncontaminated soil stockpile was previously removed. Site No. 2 was a relatively undisturbed
area near and around the eastern end of the former 116-N-1 Trench. The 100-N-83 waste site
was recommended for remediation without confirmatory sampling.

Remedial action at the 100-N-83 waste site was performed between February 1 and

February 29, 2016. Approximately 3,461 bank cubic meters (4,527 bank cubic yards) of
contaminated soil was removed from the excavation and disposed at the Environmental
Restoration Disposal Facility. The depth of the remediation was approximately 15 cm (6 in.),
with the exception of one area in the southern region of the waste site where the excavation
extended to approximately 1.5 m (5 ft) below ground surface.

Following remediation, verification soil sampling was conducted on April 26, 2016. The
verification sampling results indicate that the waste removal action achieved compliance with the
remedial action objectives and remedial action goals established in the Remedial Design
Report/Remedial Action Work Plan for the 100-N Area (100-N Area RDR/RAWP)

(DOE-RL 2013) and the Interim Action Record of Decision for the 100-NR-1 and 100-NR-2
Operable Units, Hanford Site, Benton County, Washington (100-N Area ROD) (EPA 1999).

A summary of the cleanup evaluation for the results from verification sampling compared to
applicable criteria is presented in Table ES-1.

The results of verification sampling are used to make reclassification decisions for the 100-N-83
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 remedial action
goals of the 100-N Area RDR/RAWP (DOE-RL 2013) and the 100-N Area ROD (EPA 1999).
The results also demonstrate that residual contaminant concentrations support unrestricted future
use of shallow zone soil (surface to 4.6 m [15 ft] below ground surface), and that contaminant
levels remaining in the soil are protective of groundwater and the Columbia River.

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 uncontrolled
drilling or excavation into the deep zone soil are not required.

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site ES-1
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Table ES-1. Summary of Remedial Action Goals for the 100-N-83 Waste Site.
Remedial
Reglflatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
| Direct Exposure — Attain dose rate of <15-mrem/yr | The maximum predicted cumulative dose Yes
| Radionuclides above background over for the waste site excavation is
1,000 years. 11.6 mrem/yr. The maximum predicted
| cumulative dose for the focused sample
| location is 11.7 mrem/yr.
Direct Exposure — Attain individual COPC direct All individual COPC concentrations are Yes
Nonradionuclides exposure RAGs. below the direct exposure RAGs.
Risk Requirements — | Attain a hazard quotient of <1 for |All hazard quotients for individual Yes
Nonradionuclides all individual noncarcinogens. nonradionuclide COPCs are <1.
Attain a cumulative hazard The cumulative hazard quotient for the Yes
quotient of <1 for noncarcinogens. | 100-N-83 waste site excavation is
2.2 x 10° and the hazard quotient for the
focused sample location is 9.4 x 107, both
of which are <I.
Attain an excess cancer risk of The excess cancer risk from hexavalent Yes
<1 x 10 for individual chromium, the only constituent that met
carcinogens. the requirement for this calculation, is
2.4 x 107, which is <1 x 10°.
Attain a cumulative excess cancer | The total excess cancer risk from Yes
risk of <1 x 107 for carcinogens. | hexavalent chromium, the only
nonradionuclide carcinogen that met the
requirement for this calculation, is
2.4x 107, which is <1 x 10,
Groundwater/River | Attain single-COPC groundwater |No radionuclide COPCs were quantified Yes
Protection — and river protection RAGs. above groundwater/river protection lookup
Radionuclides values.
Attain national primary drinking | No radionuclide COPCs were quantified Yes
water standards *: 4 mrem/yr above groundwater/river protection lookup
(beta/gamma) dose rate to target | values.
receptor/organs.
Meet drinking water MCL for No alpha-emitting radionuclide COPCs Yes
alpha emitters. were quantified above groundwater/river
protection lookup values.
Meet total uranium standard of Uranium was not a COPC for the NA
30 pg/L (21.2 pCi/L)®. 100-N-83 waste site.
Groundwater/river Attain individual nonradionuclide |All individual nonradionuclide COPC Yes
protection — groundwater and river RAGs. concentrations are below the groundwater
nonradionuclides and river protection RAGs.

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

® 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

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site
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Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-83
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from the WAC 173-340 (2007), “Model Toxics Control Act — Cleanup,” were exceeded
for boron and vanadium. The U.S. Environmental Protection Agency’s ecological soil screening
levels were exceeded for antimony, manganese, and vanadium. 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 antimony, manganese, and vanadium are
below Hanford Site background values, it is believed that the presence of these constituents does
not pose a risk to ecological receptors. All exceedances will be evaluated in the context of
additional lines of evidence for risk to ecological receptors as part of the final closeout decision
for this site.

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-83, TWO CONTAMINATION AREAS FOUND
NEAR 116-N-1 WASTE SITE

STATEMENT OF PROTECTIVENESS

The 100-N-83, Two Contamination Areas Found Near 116-N-1 waste site verification sampling
data, site evaluations, and supporting documentation demonstrate that the site meets the
objectives established in the Remedial Design Report/Remedial Action Work Plan for the
100-N Area (100-N Area RDR/RAWP) (DOE-RL 2013) and the Interim Action Record of
Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site, Benton County,
Washington (100-N Area ROD) (EPA 1999). The verification sampling and modeling results
show that residual soil 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.

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 100-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-83
contaminants of potential concern (COPCs) and other constituents (Appendix A). Ecological
screening levels from the WAC 173-340, “Model Toxics Control Act — Cleanup,” were exceeded
for boron and vanadium. The U.S. Environmental Protection Agency’s (EPA) ecological soil
screening levels were exceeded for antimony, manganese, and vanadium. 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 antimony, manganese, and
vanadium are below Hanford Site background values, it 1s believed that the presence of these
constituents does not pose a risk to ecological receptors. All exceedances will be evaluated in
the context of additional lines of evidence for risk to ecological receptors as part of the final
closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-N-83 waste site, part of the 100-NR-1 Operable Unit, consisted of two radiologically
contaminated areas that were discovered during remediation of the 116-N-1 Crib and Trench.
The two areas, referred to as Site No. 1 and Site No. 2, are located along the northeast and
southeast excavation boundary of the 116-N-1 Crib and Trench (Figure 1). Both areas were
bound on the northeast and southeast by the 100-N Area security fences that have since been
removed as Miscellaneous Restoration scope.

Site No. 1 is located where an uncontaminated soil stockpile, associated with the 116-N-1 waste
site, was previously located. Site No. 2 was a relatively undisturbed area near and around the
eastern end of the former 116-N-1 Trench. An aerial photograph from 2005 (Figure 2) shows the
116-N-1 excavation as well as Site No. 1 and Site No. 2.

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site 1
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Figure 8. The 100-N-83 Waste Site Verification Sample Locations.
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Verification Sampling Results

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-N-83 excavation decision unit as specified by the
100-N Area RDR/RAWP (DOE-RL 2013). 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 RAGs. If no
detections for a given COPC were reported in the data set, then no statistical calculation or
evaluation was performed for that COPC. Evaluation of the verification data was performed by
direct comparison of the statistical or maximum sample results for each COPC against the
cleanup criteria.

Comparisons of the statistical results for COPCs against the site remedial action goals (RAGs)
are summarized in Tables 3 and 4. 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 2016) under WAC 173-340-740(3) for calcium,
magnesium, potassium, silicon, and sodium. The EPA’s Risk Assessment Guidance for
Superfund: Volume 1, Human Health Evaluation Manual (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.

Table 3. Comparison of Contaminant Concentrations to Action Levels for the
100-N-83 Waste Site Statistical Verification Samples. (2 Pages)

aL 2 X
o Soil Lookup Values® (pCi/g) : Does the
Statistical or . . Soil Result Does the
Maximum Direct Soil Lookup Lookup Result Pass
CopPC b Exposure Value for Exceed
Result Value for RESRAD
(pCi/g) Lookup Groundwater River Lookup Modeling?
Value Protection . Values?
Protection
Cesium-137 0.217 (<BG) 6.2 1,465 1,465 No --
Nickel-63 ¢ 2.46 4,013 83 83 No --
Strontium-90 3.33 4.5 27.6 27.6 No --
Remedial Action Goals” (mg/kg)
Statistical or . Soil Does the Does the
COPC Maximum . Soil Cleanup Cleanup Result | Result Pass
Result ® Direct Level for Level for | Exceed | RESRAD
(mg/kg) Exposure Groundw.'ater River RAGs? Modeling?
Protection .
Protection
Antimony ° 0.47 (<BG) 32f 5B 58 No -
Arsenic 2.9 (<BG) 208 208 208 No -
Barium 87.1 (<BQ) 16,000° 200 400 No --
Beryllium 0.49 (<BG) 104" 1.51¢ 1.51¢8 No -
Boron © 2.0 16,000° 320 - No -

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site 11
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Table 3. Comparison of Contaminant Concentrations to Action Levels for the
100-N-83 Waste Site Statistical Verification Samples. (2 Pages)
Remedial Action Goals * (mg/kg)
Statistical or . Seil Does the Does the
COPC N{:ximu:n Direct Soll,letf::le;::p Cleanup Result | Result Pass
esult Level for Exceed RESRAD
(mg/kg) Exposure | Groundwater River RAGs? Modeling?
Protection Protection
Cadmium © 0.23 (<BG) 13.9" 0.81¢ 0.81¢ No .
Chromium 13.6 (<BG) 120,000° 18.5¢ 18.5¢8 No -
Cobalt 7.3 (<BG) 1,600° 32 - No -
Copper 14.1 (<BG) 2,960" 59.2 22.08 No -
Hexavalent chromium ° 0.50 21" 4.8 2 No -
Lead 5.6 (<BG) 353 10.2¢ 10.28 No -
Manganese 338 (<BG) 11,200f 512¢ - No -
Mercury 0.0094 (<BG) 24f 033 ¢ 0.33¢ No --
Nickel 12.2 (<BG) 1,600° 19.1¢8 27.4 No -
Vanadium 44.8 (<BG) 560° 85.18 - No -
Zinc 39.4 (<BG) 24,000° 480 67.8¢ No -
Chloride 7.1 (<BG) -- 25,000¢ o No -
Fluoride 0.89 (<BG) 4,800¢ 96¢ 4004 No -
Nitrogen in nitrate 7.7 (<BG) 128,000 ¢ 1,000 ¢ 2,000 No --
Sulfate 7.9 (<BG) - 25,000 - No -

® RAGs or lookup value obtained from the 100-N Area RDR/RAWP (DOE-RL 2013) unless otherwise noted.
® 95% UCL or maximum results as described in the 100-N-83 Waste Site Cleanup Verification 95% UCL Calculation

(Appendix B).

a o

o

Metals Concentrations in Washing State (Ecology 1994).

™ .

No Hanford Site-specific or Washington State background value available.
RAG or lookup value obtained from the 100 Area RDR/RAWP (DOE-RL 2009).
Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, Ecology 1996.
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.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).
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 to calculate cleanup levels
(WAC 173-340-730[3][a][iii], 1996 [Method B for surface waters]).

-- = not applicable
BG = background

COPC = contaminant of potential concern
RAG =remedial action goal

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

RESRAD
UCL
WAC

= upper confidence limit
= Washington Administrative Code

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
100-N-83 Waste Site Focused Verification Samples.

Soil Lookup Values * (pCi/g) - Does the
. . Soil Does the
Maximum Direct Soil Lookup Look Result | o cult Pass
COPC Result " Exposure Value for 00kup Exceed | propaD
Ci/ Value for Look
(pCi/g) Lookup | Groundwater . ookup P
River 9 Modelmg.
Value Protection . Values?
Protection
Cesium-137 4.16 6.2 1,465 1,465 No -
Cobalt-60 0.156 14 13,900 13,900 No -
Remedial Action Goals® (mg/kg)
Maxi - - Does the Does the
COPC ;Xlﬁt“‘fn . Soil Cleanup | Soil Cleanup | pocuit Result Pass
eS/ \ Direct Level for Lev.el for Exceed RESRAD
(mg/kg Exposure Groundvs.'ater R1ve1: RAGs? Modeling?
Protection Protection
Antimony 0.75 (<BG) 32°¢ 54 54 No -
Arsenic 2.6 (<BG) 204 20¢ 20¢ No -
Barium 79.8 (<BG) 16,000°¢ 200 400 No -
Beryllium 0.34 (<BG) 104° 1.514 1.51¢ No -
Boron® 15 16,000° 320 -t No -
Cadmium” 0.21 (<BG) 13.9¢ 0.81¢ 0.81¢ No -
Chromium 15.0 (<BG) 120,000 18.5¢ 18.5¢ No -
Cobalt 9.3 (<BG) 1,600°¢ 32 B No -
Copper 14.1 (<BG) 2,960° 59.2 22.04 No -
Lead 4.9 (<BG) 353°¢ 10.2¢ 10.24 No -
Manganese 353 (<BG) 11,200° 5124 -8 No -
Nickel 11.5 (<BG) 1,600° 19.1¢ 27.4 No -
Vanadium 48.6 (<BG) 560° 85.14 --¢ No -
Zinc 39.4 (<BG) | 24,000° 480 67.8¢ No --
Chloride 7.1 (<BG) - 25,000° -8 No -
Fluoride 1.5 (<BG) 4,800° 96' 400" No -~
Nitrogen in nitrate 4.2 (<BG) 128,000 1,000 2,000 No -
Sulfate 13.9 (<BG) - 25,000 --§ No -

2 RAGs or lookup value obtained from the 100-N Area RDR/RAWP (DOE-RL 2013) unless otherwise noted..

% Maximum results as described in the /00-N-83 Waste Site Cleanup Verification 95% UCL Calculation (Appendix B).

¢ Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996).

4 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
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3] [Ecology 1996]).
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 to calculate cleanup levels
(WAC 173-340-730[3][a][1ii] [Ecology 1996] [Method B for surface waters]).

Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil
 Metals Concentrations in Washing State (Ecology 1994).

! RAG or lookup value obtained from the 100 Area RDR/RAWP (DOE-RL 2009)

- o

- = not applicable RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)
COPC = contaminant of potential concern WAC = Washington Administrative Code

RAG = remedial action goal

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas

Found Near 116-N-1 Waste Site 13
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The complete laboratory-reported data results for all constituents are stored in a Washington
Closure Hanford project-specific database prior to inclusion into the Hanford Environmental
Information System and are presented as part of the 95% UCL calculation in Appendix B.

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-N-83 waste site achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as documented in
the 100-N Area RDR/RAWP (DOE-RL 2013).

Attainment of Remedial Action Goals and Lookup Values

Tables 3 and 4 compare the cleanup verification sample values for the 100-N-83 waste site
excavation decision unit to the applicable soil RAGs and lookup values for direct exposure,
protection of groundwater, and protection of the Columbia River. All COPCs were quantified
below the direct exposure, groundwater, and river protection RAGs. Therefore, residual
concentrations of all COPCs are predicted to be protective of groundwater and the

Columbia River.

Three-Part Test for Nonradionuclides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test and consists of the following criteria: (1) the cleanup
verification 95% upper confidence limit 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-N-83 remediation footprint is included in the
statistical calculations (Appendix B). The results of this evaluation indicate that residual COPC
concentrations pass the three-part test in comparison against the applicable RAGs. An additional
application of the three-part test is included for the statistical data sets, which default to the
maximum because less than half of the data set was detected. The results of this evaluation
indicate that all residual COPC concentrations pass the three-part test in comparison against
applicable RAGs. Therefore, residual concentrations of all COPCs within the 100-N-83 waste
site are predicted to be protective of groundwater and the Columbia River.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-N-83 waste site was determined by calculation
of the hazard quotient and excess carcinogenic risk. The 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 excess carcinogenic risk of
less than 1 x 10°. The hazard quotient and excess carcinogenic risk calculations for direct
contact were performed for the 100-N-83 waste site excavation and the focused sample location
using the statistical and maximum value, respectively. Risk values were not calculated for

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
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constituents that were not detected or were detected at concentrations below Hanford Site or
Washington State background values. All individual hazard quotients are below 1.0 for the
excavation and the focused sample location. The cumulative hazard quotient for the excavation
is 2.2 x 107 and the focused sample location is 9.4 x 10”°, which are both less than 1.0. The
excess carcinogenic risk value for hexavalent chromium, the only constituent subject to the
excess carcinogenic risk calculation for the excavation, is 2.4 x 107, satisfying the individual and
cumulative criteria of less than 1 x 10 and 1 x 107, respectively. There were no constituents
that required the excess carcinogenic risk calculation for the focused sample location. Therefore,
the nonradionuclide risk requirements for the 100-N-83 waste site are met.

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-N-83 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 excess 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 highest statistical or maximum value for each COPC. Risk values
were calculated for constituents that were detected at concentrations above Hanford Site or
Washington State background values or for which there is no background value. In addition, the
distribution coefficients for these contaminants are less than that necessary to show no migration
to groundwater in 1,000 years based on RESidual RADioactivity modeling discussed in
Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2013). Based on this model and a
vadose zone of approximately 22 m (72 ft) in thickness, a distribution coefficient (Kg4) of 3.4 or
greater is required to show no predicted migration to groundwater in 1,000 years. All individual
hazard quotients for noncarcinogenic constituents are less than 1.0. The cumulative hazard
quotient for the 100-N-83 waste site is 1.1 x 10™, which is less than 1.0. There were no
constituents that required the excess cancer risk calculation; therefore, the individual and
cumulative carcinogenic risk of less than 1 x 10 and less than 1 x 107 are met.

Attainment of Radionuclide Direct Exposure RAGs

Evaluation of RAG attainment for radionuclides was performed using the single-radionuclide
dose-equivalence lookup values. The model used to develop the dose-equivalence lookup values
is presented in the 100-N Area RDR/RAWP (DOE-RL 2013). A comparison of the radionuclide
verification sample results for the statistical and focused sample data sets to the cumulative direct
exposure radiological dose limit of 15 mrem/yr was conducted using sum—of-fractions
calculations (Appendix B). The sum of fractions was calculated for the 100-N-83 excavation

and the focused sample location using the statistical and maximum values, respectively, for each
COPC.

The sum of fractions shown in the 100-N-83 Waste Site Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations, and Sum of Fractions Calculations in Appendix B determined
that the maximum predicted total radiological dose is 11.6 mrem/yr for the excavation decision
unit, and 11.7 mrem/yr for the focused sample location. Comparing these values to the dose
limit of <15 mrem/yr, the requirement is met.
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DATA QUALITY ASSESSMENT

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

The DQA for the 100-N-83 waste site established that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. All analytical
data were found to be acceptable for decision-making purposes. The cleanup verification sample
analytical data are stored in a Washington Closure Hanford project-specific database for data
evaluation prior to its archival in the Hanford Environmental Information System and are
summarized in Appendix B. The detailed DQA is presented in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 100-N-83 waste site has been evaluated in accordance with the 100-N Area ROD

(EPA 1999) and the 100-N Area RDR/RAWP (DOE-RL 2013). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at the
site meet the RAOs for direct exposure, groundwater protection, and river protection.

In accordance with this evaluation, the confirmatory and verification sampling and modeling
results support a reclassification of the 100-N-83 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 soil are not required.
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APPENDIX B
CALCULATION BRIEFS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the file will be stored in a

U.S. Department of Energy, Richland Operations Office repository. This calculation has been
prepared in accordance with ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,”
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix.

100-N-83 Waste Site Cleanup Verification, 95% UCL Calculations, 0100N-CA-V0294, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-N-83 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, and
Sum of Fractions Calculations, 0100N-CA-V0295, Rev. 0, Washington Closure Hanford,
Richland, Washington.

100-N-83 Waste Site Hazard Quotient and Carcinogenic Risk Calculations for Protection of
Groundwater, 0100N-CA-V0296, 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-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No: 0100N-CA-V0294

Subject: 100-N-83 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 Preliminary [] Superseded [ ] Voided [7]

Cover = 1
Sheets = 11 T

0 = . J. Nielson J. M. Capron B. L. Vedder S, G. Wilkins: 8/4/£
Totai< 18 Kmm,/ [/ f— gy_;ﬁzzw ya :

) ¥ 2

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 Hanford CALCULATION SHEET
Originator R. J. Nielson R‘h Calc. No. 0100N-CA-V0294 Rev. No. 0
Project 100-N Field Remediation Checked J. M. Capron a~& Date 06/20/16
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL. Calculation Job No. 14655 / Sheet No. 2of 11

Summary (continued)

Methodology, continued:

For nonradioactive analytes with <50% of the data below detection limits and all detected radionuclide analytes, the statistical value
calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection
limits, the maximum detected value for the data set (which includes primary and duplicate samples) is used instead of the 95% UCL, and no
further calculations are performed for those data sets. For convenience, these maximum detected values are included in the summary
tables that follow. The 95% UCL was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in
(Ecology 2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment
Guidance for Superfund (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 COCs/COPCs and are also not included in these
calculations. The 95% UCL values were not calculated for potassium-40 and radium-226 based on natural occurence at the Hanford Site.
All sample results are provided in Attachment 1.

All nonradionuclide data reported as being undetected are set to ¥z 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 where the
laboratory does not report a value below the minimum detectable activity (MDA), haif of the MDA is used in the calculation. For the statistical
evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as
described above.

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

(n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For nonradionuclide
data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software (Ecology 1993). Due to
differences in addressing censored data between the RDR/RAWP (DOE-RL 2013) and MTCAStat coding and due to a limitation in the
MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for censored data are performed
before software input and the resulting data set treated as uncensored.

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

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

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

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

The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above detection limits and
are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method
and is listed in Table 2-1 of the SAP (DOE-RL 2006) for certain constituents. All other constituents will have their own pre-determined TDL's
based on the laboratory and method used. Where direct evaluation of the attached sample data showed that a given analyte was not
detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD calculations use the
following formula:

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

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare favorably. If
the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the identification of
anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at less than 5 times the
TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split
result exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed. Additional discussion ﬁ
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Washington Closure Hanford CALCULATION SHEET
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Summary (continued)

QUALIFIER LIST

B = Estimated result. Result is less than the RL, but greater than the MDL.

C = The analyte was detected in both the sample and the associated QC blank, and the concentration was </= 5 times the blank.
D = Results are reported from a diluted aliquot of sample.

M = Sample duplicate precision not met.

N (metals) = Recovery exceeds upper or lower control limits.

10 N (anions) = MS, MSD: Spike recovery is outside acceptance limits.

11 U = analyzed for but not detected.

12 X = Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Q©ONOOGA~WN =

13
14 ACRONYM LIST
15
16 -- = not applicable

17 CLARC = cleanup levels and risk calculations

18 COC = contaminant of concern

19 COPC = contaminant of potential concern

20 DE = direct exposure

21 GW = groundwater

22 HEIS - Hanford Environmental Information System
23 MDL = method detection limit

24 MTCA = Model Toxics Control Act

25 PAQL = practical quantitation limit

26 Q = qualifier

27 QA/QC = quality assurance/quality control

28 RAG = remedial action goal

29 RDR/RAWP = remedial design report/remedial action work plan
30 RESRAD = RESidual RADioactivity (dose model)
31 RPD = relative percent difference

32 RSVP = remaining sites verification package

33 SAP = sampling and analysis plan

34 TDL = target detection limit

35 UCL = upper confidence limit

36 WAC = Washington Administrative Code
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Summary (continued)
Results:
The results presented in the tables that follow include the summary of the 95% UCL calculations and maximum results for the excavation, the WAC
173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this subsite.
Relative Percent Difference
Results Summary - 100-N-83 Waste Site Verification Samples * Results and QA/QC Analysis®
Excavation Focus Duplica
Analyte 95% UCL | Maximum | Maximum Units Analyte Split
te
Result Result Result
Antimony -~ 0.47 0.75 mg/kg Aluminum 2.7% 10.9%
Arsenic 2.9 - 2.6 mg/kg Barium 5.5% 17.2%
Barium 87.1 - 79.8 mag’kg Calcium 2.0% 6.7%
Beryllium 0.49 - 0.34 mg/kg Chromium 2.2% 9.3%
Boron 2.0 - 1.5 mg/kg Copper 0.0% 13.3%
Cadmium 0.23 - 0.21 mg/kg Iron 0.5% 2.4%
Chromium 13.6 - 15.0 mg/kg Magnesium 2.8% 6.8%
Cobalt 7.3 - 9.3 mg/kg Manganese 7.2% 3.1%
Copper 14.1 - 14.1 mg/kg Potassium 3.1 -
Hexavalent chromium 0.50 - -- mg/kg Silicon 41.0% 46.7%
Lead 5.6 - 4.9 mg/kg Vanadium 0.3% 23.6%
Manganese 338 -- 353 mg/kg Zinc 1.1% 27.7%
Mercury - 0.0094 - mg/kg Potassium-40 | 4.2% 14.5%
Nickel 12.2 - 11.5 mg/kg Radium-226 8.7% 39.8%
Vanadium 448 - 48.6 mg/kg 2RPD listed where resuit produced,
Zinc 394 - 39.4 mg/kg based on criteria. If RPD not
Chloride 71 - 71 mg/kg required, no value is listed. The
Fluoride - 0.89 1.5 mg/kg significance of the reported RPD
Nitrogen in nitrate 5.4 . 3.2 mg/kg values, including values greater than
Nitrogen in nitrite and nitrate 7.7 -- 4.2 mg/kg 30%, is addressed in the data quality
Suifate 7.9 - 13.9 mg/kg assessment section of the RSVP.
Cesium-137 0.217 - 4.16 pCi/g
Cobalt-60 - - 0.156 pCilg
Nickel-63 2.46 - - pCi/lg
Total beta radiostrontium 3.33 - -- pCi/g
3-Part Test Evaluation:
95% UCL or maximum ® > EXC
Cleanup Limit? NO NO
> 10% above Cleanup Limit? NO NO
Any sample > 2x Cleanup Limit? NO NO

2 The 95% UCL result or maximum value, depending on data censorship, as described
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CALCULATION SHEET
Washington Closure Hanford
Originator R. J. Nielson Q}/\/ Calc. No. 0100N-CA-V0294 Rev. No. 0
Project 100-N Field Remediation Checked J. M. Capron 7@’» - Date 06/20/16
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations Job No. 14655 Sheet No. 5o0f 11
1 100-N-83 Waste Site Statistical Calculations
2 Verification Data
3 Sample Sample | Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium
4 Area Number| Date | mgkg | Q PQL makg | Q PQL mgkg | Q PQL mgkg | Q PQL mgkg | Q PQL makg | Q | POL mgkq | Q PQL mgkg | Q PQL makg | @ PQL
5 VSP-7 J1VBW4 | 4/26/16 27 0.63 92.3 0.073 0.45 0.063 1.7 B 0.94 0.18 B 0.039 135 0.056 6.1 0.19 12.6 X 0.21 0.16 Ud 0.16
6 Djﬂ'/%a‘;: 4°f J1vaxX1 | 4/26/16 2.6 0.50 87.4 0.057 0.44 0.050 1.5 0.74 0.20 0.031 13.2 0.044 6.1 0.15 12.6 X 0.16 0.16 uJ 0.16
7 VSP-1 J1V8V8 | 4/26/16 2.9 M 0.50 58.5 0.057 0.47 B 0.12 12 BM 0.74 0.16 0.031 9.1 0.044 8.2 0.38 14.9 X 0.16 0.23 BJ 0.16
8 VSP-2 J1VBVY | 4/26/16 2.6 0.56 53.1 0.064 0.42 0.056 1.1 B 0.83 0.1 B 0.035 9.2 0.049 7.5 0.17 13.3 X 0.18 0.16 uJ 0.16
9 VSP-3 J1VBWO| 4/26/16 3.7 0.56 54.6 0.064 0.47 0.056 1.6 B 0.83 0.17 0.035 11.5 0.049 7.0 0.17 15.2 X 0.18 0.43 BJ 0.16
10 VSP-4 JIVBW1{ 4/26/16 2.8 0.52 53.1 0.059 0.21 0.026 1.2 B 0.77 0.14 B 0.032 14.6 0.045 5.9 0.078 9.8 X 0.17 0.16 BJ 0.16
11 VSP-5 JIVBW2| 4/26/16 2.3 0.48 84.5 0.055 0.44 0.048 2.1 0.71 0.24 0.030 12,5 0.042 6.0 0.14 12.5 X 0.16 0.27 BJ 0.16
12 VSP-6 J1VBW3| 4/26/16 2.6 0.54 88.5 0.062 0.48 0.054 2.1 0.80 0.21 0.033 145 0.047 6.8 0.16 14.0 X 0.18 0.65 BJ 0.16
13 VSP-8 J1VBWS5 | 4/26/16 2.3 0.52 89.2 0.060 0.52 0.052 2.0 0.77 0.20 0.032 14.6 0.046 7.2 0.16 13.7 X 0.17 0.16 UJ 0.16
14 VSP-9 J1VBW6 | 4/26/16 2.9 0.58 88.5 0.066 0.42 0.058 1.9 0.86 0.24 0.036 13.0 0.051 6.4 0.17 13.1 X 0.19 0.29 BJ 0.16
15 VSP-10 JIVBW7| 4/26/16 2.4 0.62 97.7 0.072 0.54 0.062 1.7 B 0.93 0.24 0.039 14.3 0.055 8.0 0.19 14.9 X 0.21 0.46 BJ 0.16
16 VSP-11 J1VBW8| 4/26/16 3.0 0.59 98.7 0.068 0.47 0.059 2.3 0.88 0.26 0.037 12.6 0.052 6.4 0.18 12.2 X 0.19 0.20 BJ 0.17
17 VSP-12 J1VBWO| 4/26/16 2.6 0.58 86.6 0.067 0.47 0.058 1.9 0.86 0.23 0.036 13.3 0.051 6.5 0.18 13.5 X 0.19 0.39 BJ 0.16
18
19 Statistical Computation Input Data
20 Sample Sample | Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobait Copper Hexavailent Chromium
21 Area Number| Date mg/kg mg/kg mg/kg mg/k mg/k mg/k m mg/k m
22 VSP-7 JJ11VVBBV)V(;1/ 4/26/16 27 89.9 0.45 16 0.19 13.4 6.1 12.6 0.080
23 VSP-1 J1V8V8 | 4/26/16 2.9 58.5 0.47 1.2 0.16 9.1 8.2 14.9 0.23 |
24 VSP-2 J1V8V9 | 4/26/16 26 53.1 0.42 141 0.15 9.2 75 133 0.080
25 VSP-3 J1VBWO| 4/26/16 3.7 54.6 0.47 1.6 0.17 11.5 7.0 15.2 0.43
26 VSP-4 JIVBW1| 4/26/16 2.8 53.1 0.21 1.2 0.14 14.6 5.9 9.8 0.16
27 VSP-5 J1VBW2| 4/26/16 2.3 84.5 0.44 2.1 0.24 12.5 6.0 12.5 0.27
28 VSP-6 JIVBW3| 4/26/16 2.6 88.5 0.48 2.1 0.21 14.5 6.8 14.0 0.65
29 VSP-8 JI1VBW5 | 4/26/16 23 89.2 0.52 2.0 0.20 14.6 7.2 13.7 0.080
30 VSP-9 JIVBWE| 4/26/16 29 88.5 0.42 1.9 0.24 13.0 6.4 13.1 0.29 ;
31 VSP-10 J1VBW7| 4/26/16 24 97.7 0.54 1.7 0.24 14.3 8.0 14.9 0.46 |
32 VSP-11 J1VBWS8| 4/26/16 3.0 98.7 0.47 23 0.26 12.6 6.4 12.2 0.20
33 VSP-12 J1VBWO| 4/26/16 2.6 86.6 0.47 1.9 0.23 13.3 6.5 135 0.39
34
35 Statistical Computations
36 Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Hexavalent Chromium
Large data set (n 2 10}, use l]z;g:O::: :ﬁg(::":‘g} Llaorggni?:\: :ig(::";g' Large data set (n 2 10), use | Large data set (n 2 10), use L;rg:oﬁl:‘t:l :ﬁ:i(rr:ozrr;gl)' Large data set (n 2 10), use | Large data set (n 2 10), use | Large data set (n = 10), use
37 95% UCL based on MTCAStat lognormal distribution reiected. use distributi iected MTCAStat lognormal MTCAGStat lognormal di t?'b ti iected MTCAStat lognormal MTCAStat normal MTCAStat lognormal
distribution. istribution rejected, istribution rejected, use distribution. distribution. istriution rejectea, use distribution. distribution. distribution.
2z-statistic. z-statistic. 2-statistic.
38 N 12 12 12 12 12 12 12 12 12
39 % < Detection limit 0% 0% 0% 0% 0% 0% 0% 0% 25%
40 mean 2.7 78.6 0.45 1.73 0.2 12.7 6.8 13.3 0.28
a1 st. dev. 0.38 18.0 0.082 0.40 0.040 1.9 0.76 15 0.18
42 95% UCL on mean 2.9 87.1 0.49 2.0 0.23 13.6 7.3 14.1 0.50
43 max value 3.7 98.7 0.54 2.3 0.26 14.6 8.2 15.2 0.65
Most Stringent Cleanup Limit for . . . .
. . DE, GW & River . GW & River . GW & River GW & River " . . . N
44 nonradionuclide and Rl(\r(: t\{(pe 20 Protection 200 GW Protection 1.51 Protection 320 GW Protection 0.8 Protection 18.5 Protection 32 GW Protection 220 River Protection 2.0 River Protection
a5 WAC 173-340 3-PART TEST
46 95% UCL > Cleanup Limit? NA NA NA NO NA NA NA NA NO
47 > 10% above Cleanup Limit? NA NA NA NO NA NA NA NA NO
48 Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NA NO
Because all values are below|Because all values are below | Because all values are below| The data set meets the 3- |Because all values are below|Because all values are below|Because all values are below|Because all values are below| The data set meets the 3-
29 WAC 173-340 Compliance? background (6.5 mg/kg) the | background (132 mg/kg) the | background (1.51 mg/kg) the part test criteria when background (0.81 mg/kg) the |background (18.5 mg/kg) the jbackground (15.7 mg/kg) the |background (22.0 mg/kg) the part test criteria when
WAC 173-340 3-part testis | WAC 173-340 3-part test is | WAC 173-340 3-part test is compared to the most WAC 173-340 3-part test is | WAC 173-340 3-part test is | WAC 173-340 3-part test is | WAC 173-340 3-part test is compared to the most
not required. not required. not required. stringent RAG. not required. not required. not required. not required. stringent RAG.
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Attachment to Waste Site Reclassification Form 2016-006 Rev. 0

CALCULATION SHEET
Originator R. J. Nielson i Calc. No. 0100N-CA-V0294 Rev. No. 0
Project 100-N Field Remediation Checked J. M. Capron _ {5 < Date 06/20/16
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations Job No. 14655 / Sheet No. 6 of 11
1 100-N-83 Waste Site Statistical Calculations
2 Verification Data
3 Sample Sample | Sample Lead Manganese Nickel Vanadium Zinc Chloride Nitrogen in Nitrate N'“oge';‘:;:::me and Sulfate
4 Area Number Date ma/kg Q _PQL mg/kg Q PQL mg/kg Q PQL mgkg | Q PQL ma/kg Q PQL mg/kg Q PQL ma/kg Q PQL mg/kg Q POL mg/kg Q PQL
5 VSP-7 J1vew4 | 4/26/16 47 0.26 332 X 0.096 11.7 0.12 39.2 0.090 35.1 X 0.38 6.8 N 2.1 1.4 BJ 0.33 2.1 0.38 4.9 B 1.8
Duplicate of
6 J1Vaw4 Jivaxi | 428116 47 0.20 309 X 0.076 1.2 0.093 39.3 0.071 35.5 X 0.30 6.8 2.0 1.6 BJ 0.32 2.4 0.37 54 1.7
7 VSP-1 J1V8V8 | 4/26/16 4.1 0.20 288 X 0.075 10.0 0.092 51.0 0.071 39.3 X 0.30 7.2 N 1.9 1.8 BJ 0.30 1.7 0.36 12.7 N 1.6
8 VSP-2 J1vVavea | 4/26/16 4.0 0.23 268 X 0.084 10.1 0.10 425 0.079 34.5 X 0.34 6.8 1.9 3.8 J 0.31 3.5 0.36 8.7 1.7
9 VSP-3 J1VBWO| 4/26/16 5.1 0.23 296 X 0.084 11.8 0.10 47.1 0.079 39.0 X 0.34 7.4 2.0 8.5 J 0.31 8.8 0.36 7.4 1.7
10 VSP-4 JIVBW1 | 4/26/16 4.1 0.21 210 X 0.078 13.2 0.096 30.8 0.073 30.0 X 0.31 6.1 1.9 2.2 BJ 0.3 28 0.36 5.5 1.6
11 VSP-5 J1VBW2! 4/26/16 5.3 0.20 312 X 0.072 11.2 0.089 40.6 0.068 37.1 X 0.29 6.4 2.0 3.6 J 0.32 4.7 0.36 5.7 1.7
12 VSP-6 J1VBW3| 4/26/16 5.6 0.22 342 X 0.081 12.4 0.10 40.8 0.076 40.6 X 0.32 6.9 2.0 5.8 J 0.31 8.4 0.37 7.0 1.7
13 VSP-8 J1VBW5 | 4/26/16 5.4 0.21 365 X 0.079 11.7 0.097 44.2 0.074 40.6 X 0.31 7.2 2.0 3.0 J 0.32 4.6 0.36 6.0 1.7
14 VSP-9 J1VBW6 | 4/26/16 5.0 0.24 323 X 0.087 11.2 0.11 39.2 0.082 36.8 X 0.35 6.6 2.0 1.4 BJ 0.31 1.4 0.36 6.5 1.7
15 VSP-10 J1VBW7 | 4/26/16 6.1 0.26 392 X 0.095 12.8 0.12 45.0 0.089 41.3 X 0.38 7.2 2.1 46 J 0.32 5.9 0.36 6.7 1.7
16 VSP-11 J1VBWS8| 4/26/16 5.8 0.24 322 X 0.089 11.2 0.11 42.4 0.084 39.5 X 0.36 73 2.1 3.1 J 0.33 3.4 0.39 5.9 1.8
17 VSP-12 J1VBWO| 4/26/16 6.4 0.24 331 X 0.088 12.3 0.11 43.9 0.082 39.6 X 0.35 6.8 2.0 4.8 J 0.32 9.9 0.36 5.1 1.7
18
19 Statistical Computation Input Data .
20 Sample Sampie Sample Lead Manganese Nickel Vanadium Zinc Chioride Nitrogen in Nitrate N:troger;l;;ar:netnte and Sulfate
21 Area Number| Date mg/ke ma/k _mo/kg Tg/ke m ma/ka | Q PQL ma/kg_|_Q PQL ma/kg | O PQL ma/ka | Q PQL
22 VSP-7 J}:/Vas‘?l(:/ 4/26/16 4.7 321 115 39.3 35.3 6.8 1.5 23 5.2
23 VSP-1 J1vavs 4/26/16 4.1 288 10.0 51.0 39.3 7.2 1.8 1.7 12.7
24 VSP-2 J1V8V9 | 4/26/16 40 . 268 10.1 425 34.5 ) 6.8 3.8 35 8.7
25 VSP-3 J1IVBWO | 4/26/16 5.1 296 11.8 47.1 39.0 7.4 8.5 8.8 7.4
26 VSP-4 J1VBW1| 4/26/16 4.1 210 13.2 30.8 30.0 6.1 22 2.8 5.5
27 VSP-5 JIVBW2| 4/26/16 5.3 312 11.2 40.6 37.1 6.4 3.6 4.7 57
28 VSP-6 J1VBW3 | 4/26/16 5.6 342 12.4 40.8 40.6 6.9 5.8 8.4 7.0
29 VSP-8 J1VBWS | 4/26/16 5.4 365 11.7 44.2 40.6 7.2 3.0 4.6 6.0
30 VSP-9 J1IVBW6E | 4/26/16 5.0 323 11.2 39.2 36.8 6.6 14 14 6.5
31 VSP-10 J1VBW7 | 4/26/16 6.1 392 12.8 45.0 41.3 7.2 4.6 5.9 6.7
32 VSP-11 J1VBW8B| 4/26/16 5.8 322 11.2 424 39.5 7.3 3.1 3.4 5.9
33 VSP-12 J1VBWO| 4/26/16 6.4 331 12.3 43.9 39.6 6.8 4.8 9.9 5.1
34
35 Statistical Computations
36 Lead Manganese Nickel Vanadium Zinc Chloride Nitrogen in Nitrate N|troger:‘l::’al:ietme and Sulfate
Large data set (n 2 10), use Llirggneo?r:: ::::I(:oarr;(a)l)' Large data set (n 2 10), use | Large data set {(n 2 10), use lerg:o?ritaal :;(::r;gl)’ Large data set (n 2 10), use | Large data set (n = 10), use | Large data set (n = 10), use ler%eo?r?wtaa! :i;(::":‘gl)‘
37 95% UCL based on MTCAStat lognormat distribution reiected. use MTCAStat lognormal MTCAStat normal di tgrib ti iected MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal di tg‘b ti ‘ected
distribution. Plected, distribution. distribution. isirioution rejected, use distribution. distribution. distribution. stribution rejected, use
z-statistic. Z-statistic. z-statistic.
38 N 12 12 12 12 12 12 12 12 12
39 % < Detection limit 0% 0% 0% 0% 0% 0% 0% 0% 0%
40 mean 5.1 314 11.6 42.2 37.8 6.9 3.7 4.8 6.9
41 st. dev. 0.79 46.6 1.0 4.9 3.26 0.39 2.1 29 2.1
42 95% UCL on mean 5.6 338 12.2 44.8 394 71 5.4 7.7 7.9
43 max value 6.4 392 13.2 51.0 41.3 7.4 8.5 9.9 12.7
Most Stringent Cleanup Limit for GW & River
44 nonradionuclide and RAG type| 10.2 Protection 512 GW Protection 19.1 GW Protection 85.1 GW Protection 67.8 River Protection| 25,000 GW Protection 1,000 GW Protection 1,000 GW Protection 25,000 GW Protection
(ma/kg) unless stated otherwise
45 WAC 173-340 3-PART TEST
46 95% UCL > Cleanup Limit? NA NA NA NA NA NA NA NA NA
47 > 10% above Cleanup Limit? NA NA NA NA NA NA NA NA NA
48 Any sample > 2X Cleanup Limit? NA NA NA NA NA NA NA NA NA
Because all values are below|Because all values are below | Because all values are below |Because all values are below|Because all values are below|Because all values are below|Because all values are below|Because all values are below| Because all values are
49 WAC 173-340 Compliance? background (10.2 mg/kg) the | background (512 mg/kg) the | background (19.1 mg/kg) the |background (85.1 mg/kg) the [background (67.8 mg/kg) the | background (100 mg/kg) the |background (11.8 mg/kg) the |background (11.8 mg/kg) the] below background (237
) WAC 173-340 3-part test is | WAC 173-340 3-part test is | WAC 173-340 3-part test is | WAC 173-340 3-part testis | WAC 173-340 3-part test is | WAC 173-340 3-part testis | WAC 173-340 3-part testis | WAC 173-340 3-part test is | mg/kg) the WAC 173-340 3-
not required. not required. not required. not required. not required. not required. not required. not required. part test is not required.
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Originator R. J. Nielson
Project 100-N Field Remediation
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations

100-N-83 Waste Site Statistical Calculations
2 Verification Data

Attachment to Waste Site Reclassification Form 2016-006

Sample Sample | Sample Cesium-137 Nickel-63 Total Beta Radiostrontium
Area Number Date pCilg Q MDA pCi/g Q MDA pCi/g Q MDA
VSP-7 J1VBW4| 4/26/16 0.0405 0.0235 1.61 U 6.68 -0.00686 | U 0.436
Duplicate of
J1VBW4 Jivaxi | 4266 0.0634 0.024 0.732 U 7.52 1.52 0.346
VSP-1 J1veve | 4/26/16 0.141 0.0236 0.456 U 6.86 8.28 0.399
VSP-2 J1V8V9 | 4/26/16 0.251 0.0249 0.193 U 6.50 0.123 U 0.392
VSP-3 J1VBWO| 4/26/16 0.110 0.0225 0.197 U 7.29 0.643 0.441
VSP-4 J1IVBW1| 4/26/16 | 0.00701 U 0.0269 -2.09 U 6.47 0.0769 U 0.445
VSP-5 J1VBW2| 4/26/16 0.163 0.0248 -0.452 U 6.70 0.210 U 0.410
VSP-6 JIVBW3| 4/26/16 0.394 0.0265 10.6 6.42 0.330 U 0.383
VSP-8 J1VBW5S | 4/26/16 0.0233 U 0.0251 0.417 U 6.05 8.90 0.403
VSP-9 JIVBWG6 | 4/26/16 0.0433 8] 0.0325 1.33 U 6.82 1.20 0.361
VSP-10 JIVBW7 | 4/26/16 0.150 0.0240 0.478 U 6.02 0.329 U 0.382
VSP-11 J1VBWSB| 4/26/16 0.430 0.0301 1.06 U 6.46 0.184 ) 0.433
VSP-12 J1VBWI| 4/26/16 0.0358 U 0.0302 -2.68 U 7.42 0.848 0.382
Statistical Computation Input Data
Sample Sample Sample Cesium-137 Nickel-63 Total Beta Radiostrontium
Area Number Date pCilg Q MDA pCi/g Q MDA pCi/lg Q MDA
J1vaw4/
VSP-7 J1vexd 4/26/16 0.0520 1.17 0.757
VSP-1 J1v8v8 | 4/26/16 0.141 0.456 8.28
VSP-2 J1VBVO | 4/26/16 0.251 0.193 0.123
VSP-3 J1VBWO| 4/26/16 0.110 0.197 0.643
VSP-4 JIVBW1 | 4/26/16 0.00701 -2.09 0.0769
VSP-5 JIVBW2| 4/26/16 0.163 -0.452 0.210
VSP-6 JIVBW3| 4/26/16 0.394 10.6 0.330
VSP-8 J1VBWS | 4/26/16 0.023 0.417 8.90
VSP-9 J1VBW6 | 4/26/16 0.0433 1.33 1.20
VSP-10 J1VBW7| 4/26/16 0.150 0.478 0.329
VSP-11 J1VBWS8| 4/26/16 0.430 1.06 0.184
VSP-12 J1VBWO| 4/26/16 0.0358 -2.68 0.848
Statistical Computations
Cesium-137 Nickei-63 Total Beta Radiostrontium
0,
95% UCL based on Radionuclide data set. Use | Radionuclide data set. Use | Radionuclide data set. Use
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic.
N 12 12 12
% < Detection limit] 33% 92% 50%
Mean| 0.150 0.89 1.8
Standard deviation| 0.142 33 3.2
Z-statistic 1.64 1.64 1.64
95% UCL on mean| 0.217 2.46 3.33
Maximum value| 0.430 10.6 8.90
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1 100-N-83 Waste Site Maximum Calculations
2 \Verification Data
3 Sample Sample | Sample Antimony Mercury Fluoride
4 Area Number Date ma/kg Q PQL mg/kg Q PQL mgkg | Q PQL
5 VSP-7 J1V8W4 | 4/26/16 0.36 UJd 0.36 0.0068 U 0.0068 0.86 UN 0.86
6 | Duplicate of JIVBWA4 | J1V8X1 | 4/26/16 0.29 [A] 0.29 0.0061 U 0.0061 0.83 U 0.83
7 VSP-1 J1V8V8 | 4/26/16 0.29 ud 0.29 0.0057 U 0.0057 0.79 UN 0.79
8 VSP-2 J1vave | 4/26/16 0.32 UJ 0.32 0.0062 U 0.0062 0.80 U 0.80
9 VSP-3 J1VBWO| 4/26/16 0.47 BJ 0.32 0.0066 U 0.0066 0.81 B 0.80
10 VSP-4 J1V8W1| 4/26/16 0.30 [SN] 0.30 0.0066 U 0.0066 0.78 U 0.78
1 VSP-5 J1VBW2| 4/26/16 0.27 uJ 0.27 0.0062 U 0.0062 0.83 U 0.83
12 VSP-6 J1VBW3| 4/26/16 0.31 UJ 0.31 0.0068 B 0.0059 0.82 U 0.82
13 VSP-8 JIVBWS| 4/26/16 0.30 UJ 0.30 0.0057 U 0.0057 0.89 B 0.83
14 VSP-9 JIVBW6E| 4/26/16 0.33 UuJ 0.33 0.0061 U 0.0061 0.80 U 0.80
15 VSP-10 JIVBW7| 4/26/16 0.36 UJ 0.36 0.0094 B 0.0064 0.84 U 0.84
16 VSP-11 JIVBWS| 4/26/16 0.34 UJ 0.34 0.0075 B 0.0068 0.85 U 0.85
17 VSP-12 J1VBWSO| 4/26/16 0.33 UJ 0.33 0.0076 B 0.0060 0.83 U 0.83
18
19 Statistical Computations
20 Antimony Mercury Fluoride
21 % < Detection limit 92% 67% 83%
22 Maximum value 0.47 0.0094 0.89
Most Stringent Cleanup Limit for GW & River GW & River
23 nonradionuclide and RAG type 5 Protection 0.33 Protection 96 GW Protection
(mg/kg) unless stated otherwise] :
24 3-PART TEST
25 Maximum > Cleanup Limit? NA NA NA
26 > 10% above Cleanup Limit? NA NA NA
27 Any sample > 2X Cleanup Limit? NA NA NA
Because all values are Because all values are below |Because all values are below
. below background (5 mg/kg) | background (0.33 mg/kg) the | background (2.81 mg/kg) the
- ?
28 3-Part Test Compliance? the WAC 173-340 3-part test| WAC 173-340 3-part testis | WAC 173-340 3-part test is
is not required. not required. not required.
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Attachment to Waste Site Reclassification Form 2016-006

CALCULATION SHEET
Washington Closure Ha%rd )

Originator R. J. Nielson Calc. No. 0100N-CA-V0294 Rev. No. 0
Project 100-N Field Remediation Checked J. M. Capron__ ¢ vn < Date  06/20/16
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations Job No. 14655 / Sheet No. _ 9of 11

Ecology Software (MTCAStat) Resuits, 100-N-83 Waste Site
1 | DATA 1D Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA D Beryllium 95% UCL Calculation
2 2.7  J1VBW4/ J1VEeXi1 89.9  J1V8W4/J1V8X1 0.45 J1V8W4/ J1vex1
3 2.9 J1v8vs 58.5 J1vavs 0.47 J1v8vs
4 2.6 J1vave Number of samples Uncensored values 53.1 J1vave Number of samples Uncensored values 0.42 J1v8v9e Number of samples Uncensored values
5 3.7 J1vawo Uncensored 12 Mean 2.7 54.6 J1V8WO Uncensored 12 Mean 78.6 0.47 J1V8WO0 Uncensored 12 Mean 0.45
6 2.8 J1VBW1 Censored Lognormal mean 2.7 53.1 J1Vaw1 Censored Lognormal mean  78.9 0.21 J1vawi Censored Lognormal mean  0.45
7 23 Jivaw2 Detection limit or PQL Std. devn.  0.38 84.5 J1vaw2z Detection limit or PQL Std. devn.  18.0 0.44 J1vsw2 Detection fimit or PQL Std. devn.  0.082
8 2.6 J1vaw3 Method detection limit Median 2.6 88.5 J1VBW3 Method detection limit Median  87.6 0.48 J1V8wW3 Method detection limit Median  0.47
9 23 J1VBWS TOTAL 12 Min. 23 89.2 J1V8BW5 TOTAL 12 Min. 531 0.52 J1V8WS TOTAL 12 Min. 0.21
10 2.9 J1VBW6 Max. 3.7 88.5 J1vVewe Max. 98.7 0.42 J1V8W6 Max. 0.54
1 24 J1VBW7 97.7 J1VBW7 0.54 J1V8W7
12 3.0 J1vews 98.7 J1vaws 0.47 J1vews
13} 26 J1VeW9 86.6 J1VeWg 0.47 J1vewg
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is: 0.902 r-squared is: 0.857 r-squared is: 0.792 r-squared is: 0.817 r-squared is: 0.591 r-squared is: 0.706
17 Recommendations: Recommendations: Recommendations:
18 ]Use lognormal distribution. Reject BOTH lognormal and normal distributions Reject BOTH lognormal and normal distributions
19
20 UCL (Land's method) 2.9 UCL (based on Z-statistic) is 87.1 _ UCL (based on Z-statistic) is 0.49
21] DATA ID Boron 95% UCL Calculation DATA D Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Caiculation
22 1.6 J1V8W4/J1vax1 0.19  J1VvBW4/J1V8X1 134 J1V8W4/ J1vB8X1
23 12 Jivavs 0.16 Jivavs 9.1 Jivsvs
24 1.1 J1v8ve Number of samples Uncensored values 0.15 Jivavg Number of samples Uncensored values 9.2 J1vave Number of samples Uncensored values
25 1.6 J1VBWO Uncensored 12 Mean 1.7 0.17 J1vawo Uncensored 12 Mean 0.20 115 J1V8Wo Uncensored 12 Mean 127
26f 1.2 J1VBW1 Censored Lognormal mean 1.7 0.14 J1V8W1 Censored Lognormal mean  0.20 14.6 J1vaw1 Censored Lognormal mean  12.7
271 21 Jivawa Detection limit or PQL Std. devn.  0.40 0.24 J1vaw2 Detection limit or PQL Std. devn.  0.040 12.5 J1vew2 Detection limit or PQL Std. devn. 1.92
28§y 21 J1VBW3 Method detection limit Median 1.8 0.21 J1V8W3 Method detection limit Median  0.21 14.5 J1V8w3 Method detection limit Median 13.2
29 2.0 J1V8WS5S TOTAL 12 Min. 11 0.20 J1VBWS TOTAL 12 Min. 0.14 14.6 J1V8wW5 TOTAL 12 Min. 9.1
301 19 J1V8We Max. 23 0.24 J1V8W6 Max. 0.26 13.0 J1V8W6 Max. 14.6
31 1.7 J1VBW7 0.24 J1VaW7 14.3 J1VBW7
32] 23 J1V8W8 0.26 J1vaws 12.6 J1vews
33 1.9 J1vewg 0.23 J1V8W9 13.3 J1vawg
34
35 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
36 r-squared is: 0.913 r-squared is: 0.944 r-squared is: 0.939 r-squared is: 0.948 r-squared is: 0.827 r-squared is: 0.865
37 Recommendations: Recommendations: Recommendations:
38 |Use lognormal distribution. |Use lognormal distribution. Reject BOTH lognormal and normal distributions
39
40 UCL (Land's method) 2.0 - UCL (Land's method) 0.23 - UCL (based on Z-statistic) is 13.6
411 DATA ID Cobalt 95% UCL Calculation DATA iD Copper 95% UCL Calculation DATA 1D Hexavalent Chromium 95% UCL Calculation
42 6.1 J1V8W4/ J1vexi1 126  J1V8W4/ J1v8eXi 0.080 J1VBW4/ J1Vvex1
43] 82 J1vavs 14.9 J1vsvs 0.23 J1vsvs
44| 75 J1vave Number of samples Uncensored values 133 J1veve Number of samples Uncensored values 0.080 J1vave Number of samples Uncensored values
451 7.0 J1VBWO Uncensored 12 Mean 6.8 15.2 J1Vawo Uncensored 12 Mean 133 0.43 J1Vawo Uncensored 12 Mean 0.28
461 59 J1VBW1 Censored Lognormal mean 6.8 9.8 J1vaw1 Censored Lognormalmean  13.3 0.16 J1VBWA1 Censored Lognormal mean  0.29
47 6.0 J1vawa Detection limit or PQL Std. devn.  0.76 125 J1V8BW2 Detection limit or PQL Std. devn.  1.48 0.27 J1vaw2 Detection limit or PQL Std. devn.  0.18
48] 6.8 J1vaw3 Method detection limit Median 6.7 14.0 J1V8w3 Method detection limit Median 134 0.65 J1V8W3 Method detection limit Median  0.25
491 7.2 J1VBWS TOTAL 12 Min. 5.9 13.7 J1V8W5 TOTAL 12 Min. 9.8 0.080 J1V8W5 TOTAL 12 Min.  0.080
50 6.4 J1VBW6E Max. 8.2 13.1 J1VBW6E Max. 15.2 0.29 J1V8W6 Max. 0.65
51 8.0 J1VBW7 14.9 J1vVewW7 0.46 J1VBW7
52] 6.4 J1vaws 12.2 J1vaws 0.20 J1vews
53] 65 J1V8W9 135 J1V8W9 0.39 J1V8W9
54
55 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
56 r-squared is: 0.958 r-squared is: 0.945 r-squared is: 0.868 r-squared is: 0.910 r-squared is: 0.936 r-squared is: 0.932
57 Recommendations: Recommendations: Recommendations:
58 |Use lognormai distribution. Use normal distribution. |Use lognormal distribution.
59
60 UCL (Land's method) 7.3 UCL (based on t-statistic) is 14.1 UCL (Land's method) 0.50
61
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Washington Closure Hayfford
Originator R. J. Nielson g X{\/

Attachment to Waste Site Reclassification Form 2016-006

CALCULATION SHEET

Calc. No. 0100N-CA-V0294 Rev. No. 0
Project 100-N Field Remediation Checked J. M. Capron {A.<- Date  06/20/16
Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations Job No. 14655 4 Sheet No. _ 10 of 11
Ecology Software (MTCAStat) Results, 100-N-83 Waste Site -
; 1| DATA ID Lead 95% UCL Calculation DATA 1D Manganese 95% UCL Calculation DATA 1D Nickel 95% UCL Caiculation
| 2 4.7  J1V8W4/ J1v8X1 321 J1VBW4/ J1veX1 115 J1V8W4/ J1vexi
| 3 4.1 J1vave 288 J1vgvs 10.0 J1vavs
} 4 4.0 J1v8vg Number of samples Uncensored values 268 J1veve Number of samples Uncensored values 10.1 J1vavg Number of samples Uncensored values
| 5 5.1 J1vVewo Uncensored 12 Mean 5.1 296 J1V8Wo Uncensored 12 Mean 314 11.8 Jivawo Uncensored 12 Mean 11.6
{ 6 4.1 J1V8W1 Censored Lognormal mean 5.1 210 J1vawi Censored Lognormal mean 315 13.2 J1V8W1 Censored Lognormal mean  11.6
| 7] 53 J1vaw2 Detection limit or PQL Std. devn.  0.79 312 Jivaw2 Detection limit or PQL Std.devn.  46.6 1.2 Jivgw2 Detection limit or PQL Std. devn.  0.977
| 8 5.6 J1V8W3 Method detection limit Median 5.2 342 J1vsw3 Method detection limit Median 321 124 J1vaws3 Method detection limit Median 11.6
{ 9 5.4 J1VBW5 TOTAL 12 Min. 4.0 365 J1VBWS TOTAL 12 Min. 210 1.7 J1V8WS5S TOTAL 12 Min.  10.0
; 10| 5.0 J1VBW6E Max. 6.4 323 J1V8We Max. 392 11.2 J1VBW6 Max. 132
| 1 6.1 J1vaw? 392 J1VBW7 12.8 J1vew?
| 12| 5.8 J1vawsa 322 J1vaws 1.2 J1VBWS8
13| 6.4 J1vVBwW9 331 J1vew9 123 J1V8WS
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is: 0.953 r-squared is: 0.966 r-squared is: 0.893 r-squared is: 0.940 r-squared is: 0.956 r-squared is: 0.964
17 Recommendations: Recommendations: Recommendations:
18 |Use lognormal distribution. |Use normal distribution. |Use lognormal distribution.
19
20 UCL (Land's method) 5.6 —-— UCL (based on t-staiisiic) 338 UCL (Land's method) 12.2
21| DATA 1D Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation DATA 1D Chloride 95% UCL Calculation
221 39.3 J1Vv8w4/J1vaxi 35.3 J1V8W4/ J1V8X1 6.8 J1vVaw4/ J1vexi
231 51.0 J1Vv8vs 39.3 J1vavs 7.2 Jivavs
‘ 24] 425 J1v8v9e Number of samples Uncensored values 345 J1vave Number of samples Uncensored values 6.8 J1vave Number of samples Uncensored values
f 25) 474 J1V8wo Uncensored 12 Mean 422 39.0 J1VBWO Uncensored 12 Mean 378 7.4 J1V8wWo Uncensored 12 Mean 6.9
] 261 30.8 J1vawn1 Censored Lognormal mean  42.3 300 Jtvawi Censored Lognormal mean  37.8 6.1 J1VaW1 Censored Lognormal mean 6.9
| 27] 40.6 J1vaw2 Detection limit or PQL Std. devn.  4.94 371 Jivawz Detection limit or PQL Std. devn. . 3.26 6.4 J1VBW2 Detection limit or PQL Std. devn.  0.39
| 28] 40.8 J1vews Method detection limit Median  42.5 40.6 J1vBW3 Method detection limit Median  39.2 6.9 J1Vew3 Method detection limit Median 6.9
| 29] 44.2 J1V8W5 TOTAL 12 Min.  30.8 40.6 J1VBW5 TOTAL 12 Min.  30.0 7.2 J1VBW5S TOTAL 12 Min. 6.1
1 30} 39.2 J1V8W6 Max. 51.0 36.8 J1VBWE Max. 41.3 6.6 J1V8W6 Max. 7.4
| 31} 45.0 J1VBW7 413 JIVBW7 7.2 J1Vew?7
| 32] 424 J1vsaws 39.5 J1vews 7.3 J1V8aws8
| 331 439 J1v8w9 39.6 J1vawg 6.8 J1VBWS
34
35 Lognormal distribution? Normal distribution? Lognormail distribution? Normal distribution? Lognormal distribution? Normal distribution?
36 r-squared is: 0.877 r-squared is: 0.916 r-squared is: 0.842 r-squared is: 0.871 r-squared is: 0.928 r-squared is:  0.937
37 Recommendations: Recommendations: Recommendations:
38 |Use normal distribution. [Reject BOTH lognormal and normat distributions IUse lognormal distribution.
39
40 UCL (based on t-statistic) 44.8 UCL (based on Z-statistic) is 39.4 _ UCL (Land's method) 7.1
411 DATA ID Nitrogen in Nitrate 95% UCL Calculation DATA 1D Nitrogen in Nitrite and Nitrate 95% UCL Calculation DATA iD Sulfate 95% UCL Calculation
421 1.5  J1vBW4/ J1vaX1 23  J1VBW4/ J1vexXt 5.2 J1V8W4/ J1VvEX1
43] 1.8 J1vavs 1.7 J1vavs 127 J1vavs
44| 38 J1vavs Number of samples Uncensored values 35 J1veve Number of samples Uncensored values 8.7 J1vave Number of samples Uncensored values
451 85 J1V8wo Uncensored 12 Mean 37 8.8 J1V8WO Uncensored 12 Mean 4.8 7.4 J1Ve8wo Uncensored 12 Mean 6.9
46] 2.2 J1VewW1 Censored Lognormal mean 3.7 28 J1VBW1 Censored Lognormal mean 4.9 5.5 J1VBWA1 Censored Lognormal mean 6.9
471 36 J1vaw2 Detection limit or PQL Std. devn. 21 4.7 J1V8aW2 Detection limit or PQL Std. devn. 2.9 5.7 Jivaw2 Detection limit or PQL Std. devn. 21
48] 5.8 J1Vew3 Method detection limit Median 34 8.4 J1VBW3 Method detection limit Median 41 7.0 J1vaw3 Method detection limit Median 6.3
491 3.0 J1V8W5 TOTAL 12 Min. 1.4 46 J1vews TOTAL 12 Min. 1.4 6.0 J1VBWS TOTAL 12 Min. 5.1
50 14 J1VBW6 Max. 8.5 1.4 J1VBWe6 Max. 9.9 6.5 J1V8W6 Max. 12.7
| 51) 46 J1VBW7 5.9 J1Vew?7 6.7 J1VBW7
‘ 52) 341 J1VBWS8 34 J1vaws 5.9 J1vews
53] 4.8 J1VBW9 9.9 J1vawe 5.1 J1V8W9
| 54
| 55 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
| 56 r-squared is: 0.979 r-squared is: 0.907 r-squared is: 0.975 r-squared is: 0.921 r-squared is: 0.851 r-squared is: 0.740
‘ 57 Recommendations: Recommendations: Recommendations:
58 |Use lognormal distribution. iUse lognormat distribution. Reject BOTH lognormal and normal distributions
59
60 UGCL (Land's method) 5.4 UCL (Land's method) 7.7 UCL (based on Z-statistic) is 7.9
61
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Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas

Washington Closure Hanford

Originator R. J. Nielson Q—W

Project 100-N Field Remediation

CALCULATION SHEET

Attachment to Waste Site Reclassification Form 2016-006

Calc. No. 0100N-CA-V0294
Checked J. M. Capron g7 <

Rev. 0

Rev. No. 0

Date 06/20/16

Subject 100-N-83 Waste Site Cleanup Verification 95% UCL Calculations Job No. 14655 / Sheet No. 110f 11
Duplicate Analysis - 100-N-83 Waste Site
Sampling | Sample | Sample Aluminum Arsenic Barium Beryllium Boron Cadmium Calcium Chromium Cobalt Copper
Area Number Date mgkg | Q PQL mg/k Q| PAL mg/kg | Q PQL mg/k Q PQL m Q| PQL mg/kg | Q PQL mg/k Qi PAL mg/kg | Q PQL mg/kg | Q PQL mgkg | Q PQL
VSP-7 J1VBW4 | 4/26/16 9000 1.5 2.7 0.63 92.3 0.073 0.45 0.063 1.7 B| 094 0.18 B | 0.039 3530 13.5 13.5 0.056 6.1 0.19 12.6 X 0.21
D\‘:s’{'/%ax 4°f J1vax1 | 4/26/16 8760 1.2 2.6 0.50 87.4 0.057 0.44 0.050 1.5 0.74 0.20 0.031 3460 10.7 13.2 0.044 6.1 0.15 12.6 X 0.16
J?elhatvc\)ltt J1V8X3 | 4/26/16 8070 | M 7.14 3.1 B | 0525 777 0.105 0.692 0.105 6.55 1.05 0.525 |DU| 0.525 3300 8.4 123 0.158 6.81 D 0.788 14.4 0.315
Analysis:
TDL 5 10 2 0.2 2 0.2 100 1 2 1
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? Yes {(calc RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD)
Analysis RPD 2.7% 5.5% 2.0% 2.2% 0.0%
Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not applicable No - acceptable Not applicable
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Split Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD)
Analysis RPD 10.9% 17.2% 6.7% 9.3% 13.3%
Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable Yes - assess further No - acceptable Not applicable Not applicable No - acceptable Not applicable
Duplicate Analysis - 100-N-83 Waste Site
Sampling | Sample | Sample Iron Lead Magnesium Manganese Nickel Potassium Silicon Sodium Vanadium Zinc
Area Number Date mg/kg | Q| PQOL mgkg | Q| PQL mg/kg | Q PQL ma/kg | Q PQL mgkg |Q| PAL mg/kg | Q PQL mgkg | Q PQL mg/k Q PQL mg/kg | Q PQL mgkg | Q PQL
VSP-7 J1V8W4 | 4/26/16 | 20900 7.3 4.7 0.26 3980 3.5 332 X 0.096 11.7 0.12 2270 39.3 1850 | XJ 5.4 166 56.5 39.2 0.090 35.1 X 0.38
Dj?{'/%?ﬁ:f J1v8x1 | 4/26/16 | 20800 5.7 47 0.20 3870 2.8 309 X 0.076 11.2 0.093 2200 31.0 1220 | XJ 4.3 168 44.6 39.3 0.071 35.5 X 0.30
ﬁ{’/"stv?’f‘; J1V8X3 | 4/26/16 | 20400 | M 84 3.83 0.347 4260 8.93 322 M 0.21 10.3 0.158 1950 6.72 1150 | M 1.58 116 7.35 49.7 D 0.525 46.4 D 21
Analysis:
TDL ) 5 5 75 5 4 400 2 50 2.5 1
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes {(calc RPD) Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 0.5% 2.8% 7.2% 3.1% 41.0% 0.3% 1.1%
Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable No - acceptable Not applicable Not appiicable No - acceptable Not applicable Not applicable
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Split Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) | No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 2.4% 6.8% 3.1% 46.7% 23.6% 27.7%
Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable Not applicable No - acceptable Not applicable Not applicable
Duplicate Analysis - 100-N-83 Waste Site
. . Nitrogen in Nitrogen in Nitrite and Phosphorous in _ . -
Sampling | Sample | Sample Chloride Nitrate Nitrate Phosphate Sulfate Cesium-137 Potassium-40 Radium-226
Area Number Date mgkg | Q| PQL mg/kg | Q| PQL mgkg | Q PQL mgkg | Q PQL mg/k Q| PQL pCllg | Q MDA pCilg | Q | MDA pCi/g Q MDA
VSP-7 J1V8BW4 | 4/26/16 6.8 N 2.1 1.4 BJ| 0.33 2.1 0.38 1.8 |BMJ 1.3 4.9 B 1.8 0.0405 0.0235 14.7 0.253 0.596 0.0407
Dj?{'/%ax:f J1V8X1 | 4/26/16 6.8 2.0 1.6 BJ| 0.32 2.4 0.37 2.2 BJ 13 5.4 1.7 0.0634 0.024 14.1 0.201 0.65 0.0378
J?\P;hstv?la J1V8X3 | 4/26/16 1.14 B | 0711 1.92 0.35 1.79 0.178 1.8 B | 0711 2.74 B 1.41 0.031 u 0.10 16.996 1.45 0.892 0.24
Analysis:
TDL 2 0.75 0.75 5 5 0.1 0.5 0.1
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? No-Stop (acceptable) | No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) | No-Stop (acceptable) | No-Stop (acceptable) Yes (calc RPD) Yes (caic RPD)
Analysis RPD 4.2% 8.7%
Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable Not applicable
Both > PQL? Yes {continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue)
Split Both >5xTDL? No-Stop (acceptable) | No-Stop (acceptable) | No-Stop (acceptable) No-Stop (acceptable) | No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 14.5% 39.8%
Difference >2 TDL? | Yes - assess further No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable Not applicable
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-N Field Remediation Job No. 14655
Area: 100-N
Discipline: Environmental : *Calculation No: 0100N-CA-V0295

wabte ke gsloslie
Subject: 100-N-83 Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, and Sum of Fractions Calc

A
Computer Program: Excel Program No: Excel 2010

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

Committed Calculation [X] Preliminary [7] Superseded [] Voided []

/5/‘; ' mn Ison

Total =
2 ;’/ 5(3]3@10

J. M. Capron B. L. Vezlder
' go”

£

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 Hanford g / CALCULATION SHEET

Originator: | R. J. Nielson Vo Date: | 6/20/2016 | Calc. No.: | 0100N-CA-V0295 Rev.: 0
Project: | 100-N Field Remediation Job No: 14655 Checked: | J. M. Capron #7~<~ Date: | 6/20/2016

100-N-83 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, #nd

Sihjeck Sum of Fractions Calculations Sheet No. 5 of 5
1 Table 3. Attainment of Radionuclide Direct Exposure Remedial Action Goals
9] for the 100-N-83 Waste Site.
3 95% UCL Statistical and Soil Activity for .
3 : Fraction
COoPC Maximum Values (pCi/g) 15 mrem/yr
% Excavation Focused Sample Dose (pCi/g) Excavation Focused Sample
5 Cesium-137 0217 4.16 6.2 0.0350 0.671
6 Cobalt-60 = 0.156 14 = 0.111
il Nickel-63 2.46 - 4,013 0.00061 =
8 Strontium-90 3.33 - 4.5 0.740 =
9 . Sum of Fractions 0.776 0.782
10 Equivalent Dose (mremv/yr) 11.6 11.7
1il * Single radionuclide 15 mrem/yr dose-equivalence values and methodology are presented in the /00-N Area RDR/RAWP
12 (DOE-RL 2013).
13 COPC = contaminant of potential concern
14
15
16 CONCLUSION:
17

18  The calculations in Tables 1 and 2 demonstrate that the 100-N-83 waste site meets the requirements for
19 the direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in
20  the 100-N Area RDR/RAWP (DOE-RL 2013) and SAP (DOE-RL 2006). The direct contact hazard

21 quotients and carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Closure Operations Job No. 14655
Area: 100-N
Discipline: Environmental *Calculation No: 0100N-CA-V0296

Subject: 100-N-83 Waste Site Hazard Quotient and Carcinogenic Risk Calculations 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 [X Preliminary [} Superseded [ ] Voided [7]
0 Shacts & 5 ¢ . J. Nielson /J M. Capron B. L Vedder . G. Wilkins &/4/1;-,
Total =4 4 4"‘//—-— G?j &%_. A
Y / / o
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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APPENDIX C

100-N-83 DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2015). This DQA was performed in accordance with
site-specific data quality objectives found in the 100-N Area Sampling and Analysis Plan for
CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006).

A review of the sample design (WCH 2015), field logbook (WCH 2016), and the applicable
analytical data package has been performed as part of this DQA. All samples were collected and
analyzed per the sample design. To ensure quality data, the 100-N Area SAP (DOE-RL 2006)
data assurance requirements and the data validation procedures for chemical analysis (BHI 2000)
are used as appropriate. This review involves evaluation of the data to determine if they are of
the right type, quality, and quantity to support the intended use (i.e., closeout decisions). The
DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was
initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 100-N-83 waste site were provided by the laboratories
in two sample delivery groups (SDGs): JP1043 and XP0228. SDG JP1043 was submitted for
third-party validation.

No major deficiencies were identified in this data set. Minor deficiencies identified in the
analytical data sets are discussed in the minor deficiencies section. If no comments are made
about a specific analysis, no deficiencies affecting the quality of the data for that analysis were
identified.

MINOR DEFICIENCIES
SDG JP1043

This SDG is comprised of 14 verification soil samples (JIV8VSE, J1V8V9, J1VEWO through
J1V8WO, J1V8XO0, and J1V8X1) and one field equipment blank (J1V8X2). Samples J1V8W4
and J1V8X1 comprise a field duplicate pair. These samples were collected on April 26, 2016.
All samples were analyzed for gamma-emitting radionuclides, plutonium-238 and
plutonium-239/240, strontium-90, tritium, nickel-63, hexavalent chromium, metals, mercury,
nitrate/nitrite, and anions. SDG JP1043 was submitted for third-party validation. Minor
deficiencies are as follows.

In the metals analysis, trace total chromium contamination was detected in the method blank.
Comparable chromium results in the field equipment blank (J1V8X2) were, therefore, qualified

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
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as undetected and estimated with “UJ” flags by third-party validation. Total chromium results in
other samples were significantly greater than the result for the method blank, so no further
qualification was applied. Also in the metals analysis, the matrix spike recoveries for antimony
(57%) and silicon (-12%) were outside the quality control (QC) limits. The laboratory control
sample recovery for silicon (15%) was also outside the QC limits. Third-party validation,
therefore, qualified all associated field sample results as estimated with “J” flags. Estimated data
are usable for decision-making purposes.

In the anion analysis, holding times for nitrate, nitrite, and phosphate were exceeded by less than
twice the limit. Third-party validation therefore qualified all associated field sample results as
estimated with “J” flags. Estimated data are usable for decision-making purposes.

In the hexavalent chromium analysis, samples were received at the laboratory slightly above
specified preservation temperature. Third-party validation, therefore, qualified all associated
field sample results as estimated with “J” flags. Estimated data are usable for decision-making
purposes.

In the tritium analysis, no matrix spike was performed and third-party validation qualified all
associated field sample results as estimated with “J” flags. Estimated data are usable for
decision-making purposes.

In the plutonium analysis, plutonium-239/240 was detected in the field equipment blank. This
result was confirmed by a second analysis at the laboratory. This result is unexpected but there
are no indications of analytical deficiencies. Plutonium-239/240 was not detected in any of the
field soil samples, and no further qualification was applied to any of the associated results.

SDG XP0228

This SDG is comprised of one soil sample (J1V8X3) collected as a split of sample J1VE8W4.
This sample was analyzed for gamma-emitting radionuclides, plutonium-238 and
plutonium-239/240, strontium-90, tritium, nickel-63, hexavalent chromium, metals, mercury,
nitrate/nitrite, and anions. Minor deficiencies are as follows.

In the metals analysis, laboratory duplicate relative percent difference (RPD) calculations were
above QC limits for boron (35.3%). Although not qualified for the laboratory duplicate results
outside of QC limits, the boron result for the field sample may be considered estimated.
Estimated data are usable for decision-making purposes.

In the anion analysis, holding times for nitrate, nitrite, and phosphate were exceeded by less than
twice the limit. Field sample results for these anions may be considered estimated but are usable
for decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference evaluations of primary samples versus laboratory duplicates are
routinely performed and reported by the laboratory. Any deficiencies in those calculations are
reported by SDG in the previous sections.

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC samples listed in the field
logbook (WCH 2016) are shown in Table C-1. The complete primary and QA/QC sample
results are presented with the calculations in Appendix B.

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

Sample Area Primary Sample Duplicate Sample Split Sample
VSP-7 J1vVEw4 J1V8X1 J1V8X3

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. Split samples are collected to provide a relative measure of
the variability in the sampling, sample handling, and analytical techniques used by commercial
laboratories. Field duplicates and splits are evaluated by calculating the RPD of the
primary/duplicate or primary/split pair for each analyte. Relative percent differences are not
calculated for analytes that are not detected in both the main and duplicate sample at more than
five times the target detection limit. Relative percent differences of analytes detected at low
concentrations (less than five times the detection limit) are not considered to be indicative of the
analytical system performance. The calculation brief in Appendix B provides details on
duplicate pair RPD calculation.

The RPD calculations for the field duplicate sample are all below the acceptance criterion (30%),
except for silicon (41.0%). The RPD calculations for the field split sample are below the

acceptance criterion (35%), except for silicon (46.7%) and radium-228 (39.8%). Elevated RPDs
in environmental samples are generally attributed to natural heterogeneities in the sample matrix.

Neither silicon nor radium-228 is considered a contaminant of potential concern for the
100-N-83 site.

A secondary check of the data variability is used when one or both of the samples being
evaluated (primary and duplicate/split) is less than five times the target detection limit, including
undetected analytes. In these cases, a control limit on the difference between the sample results
of +2 times the target detection limit is used (Appendix B) to indicate that a visual check of the
data is required by the reviewer. This check was not required for either the primary-duplicate or
primary-split pair.
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Summary

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

100-N-83 waste site verification sampling data found that the analytical results are accurate
within the standard errors associated with the analytical methods, sampling, and sample
handling. The DQA review for the 100-N-83 waste site concludes that the reviewed data are of
the right type, quality, and quantity to support the intended use. The analytical data were found
acceptable for decision-making purposes. The verification sample analytical data are stored in a
Washington Closure Hanford project-specific database prior to being submitted for inclusion in
the Hanford Environmental Information System database. The verification sample analytical
data are also summarized in Appendix B.

REFERENCES

BHI, 2000, Data Validation Procedure for Chemical Analysis, BHI-01435, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

DOE-RL, 2006, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites,
DOE/RL-2005-92, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

EPA, 2006, Guidance on Systematic Planning Using the Data Quality Objectives Process,
EPA QA/G-4, EPA/240/B-06/001, U.S. Environmental Protection Agency, Office of
Environmental Information, Washington, D.C.

WCH, 2015, Work Instruction for Verification Sampling of the 100-N-83, Two Contamination
Areas Found Near 116-N-1, 0100N-WI-G0093, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 2016, 100N Field Remediation Sampling, Logbook EL-1652-12, pp. 51-54, Washington
Closure Hanford, Richland, Washington.

Remaining Sites Verification Package for the 100-N-83, Two Contamination Areas
Found Near 116-N-1 Waste Site C-4



