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these constituents does not pose a risk to ecological receptors. No established background values
are available for boron; a final cleanup level for boron, including consideration of background,
will be established through the final remedial investigation/feasibility study process. Exceedance
of screening values is intended to trigger add nal evaluation and does not nece irily 1dicate
the existence of 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 fit  closeout decision
for the Columbia River corridor portion of the Hanford Site.
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Table 1. 100-D-8 Laboratory Analytical Methods. (2 Pages)

Analytical Method Caontaminantc of Patential Cancern

Pesticides — EPA Method 8081 Pesticides

? The expanded list of I[CP metals will be performed to include barium, beryllium, selenium, silver, and vanadium in the
analytical results package.

® Because EPA Method 8310 is specifically meant to analyze for PAH, data from this method was used preterentially over the
EPA Method 8270 data for evaluation of PAH analyscs.

EPA = U.S. Environmental Protection Agency PAH = polycyclic aromatic hydrocarbons
GEA = gamma energy analysis PCB = polychlorinated biphcnyl
ICP = inductively coupled plasma SVOA = semivolatile organic analysis

Verification Sample Design

Two separate sample designs were developed for the 100 -8 waste site: one for the upland
segment (WCH 2011b) and another for the shoreline segment (WCH 2010). Three decision
units were identified for the upland segment of the 100-D-8 waste site: the excavation footprint
located below the outfall and spillway; the overburden/layback soil piles; and the footprint of the
waste staging piles. Twelve statistical soil samples were collected from each of these decision
units. All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the /100 Area Remedial Action Sampli  nd Analysis
Plan (SAP) (DOE-RL 2009a). Additional information related to verification sar  1g can be
found in the field s  pling logbook (WCH 201 1a).

A focused sampling design was used to characterize the sediment after remediation of the
shoreline segment. The footprint of the excavation in this area was divided into 4 segments that
paralleled the shoreline of the river, with 3 discrete soil samples collected from within each
segment, for a total of 12 samples.

The verification samples for the upland segment are shown in Figures 11 through 13 and the
sample locations are listed in Table 2. Sediment sample locations for the oreline s :nt are
provided in Appendix C.

Verification Sampling Results

Ver cation samples were analyzed using EPA-approved analytical methods. The laboratory-
reported verification data results for all constituents are stored in the Environment: Restoration
(ENRE) project-specific database prior to archival in the Hanford Environment: Information
System (HEIS) and are presented as Attachment 1 of the 95% upper confidence limit (UCL)
calculation (Appendix E). The results for the shoreline segment are provided in Appendix C. A
review of the verification sampling results indicated pentachlorophenol contamination exceeding
remedial action goals (RAGs) was present at two sample locations (C-1 and C-3) in the footprint
of the waste staging pile area. Therefore, an additional 0 m . ft) of soil was removed in these
areas and the locations were resampled.
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Table 4. Comparison of the Maximum or Statistic: Contaminant Concentrations
to Action Levels for the 100-D-8 Overburden/Layback
Verification Samples. (2 Pages)

Statistical or | €9il Cleanup Levels (mg/kg) * Does the Does the
COPC Maximum Direct Protective of |Protective of Result Result Pass
Result E G dwat the Ri Exceed RESRAD
(mg/kg)" xposure roundwater e River RAGs? Modeling?
4,4°-DDE 0.00032 2.94 n.0257 n 0033’ No -

* Lookup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b) unless otherwisc noted. Radionuclide soil activities

protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no uncontaminated vadosc zone exists

between the contaminated zone and groundwater.

The statistical or maximum values for each COPC is determined in the 95% UCL calculation, which is located in Appendix E.

No value because the distribution coefficient (K4) value for this contaminant is greater than 80 mL/g, RESRAD modeling discussed in

Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b) predicts that the contar  nt will show no migration within the 100 Area vadose

zone, and no impact on groundwater or the Columbia River.

Where cleanup levels are le background, cleanup levels default to background levels (WAC 173-340-700[4][d]). The arsenic cleanup

level of 20 g has been to by the Tri-  y Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area

RDR/RAW r (wOE-RL 200vu).

No Hanford Site-specific or Washington State bac - u  salue is available.

f No meters (bioconcentration factors or ambiew water quality criteria v area  1ble from the Washington Statc Department of

Ecology Cleanup Levels and Risk Calculations database or otherd  ases to calculate cleanup levels (WAC 173-340-730(3][a][iii], 1996

[Method B for surface waters]).

Hanford Site-specific background not a ble. Value is Washington State background from Natural Background Soil Metals

Concentrations in Washington State (Ecology 1994).

" Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate
mass-loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup [WDOH 1997}).

{ Where cleanup levels are less than RDLs (DOE-RL 2009b), cleanup levels default to background per WAC 173-340-707(2) (Ecology 1996).

RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area

£l

o

2

-- = net anplicable
BG =ba

:round RESRAD = RESidual RADioactivity (dose assessment model)
COPC = contaminant of potential concern UCL = upper confidence limit
RAG = remedial action goal WAC = Washington Administrative Code
RDL = required detection limit
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Al _F DIXC

V UFICATION SAM LE RESULTS FOR THE SHOF LINE
SEGN :iINT OF THE 100-D-8 W § .. SITE

or the 100-D-8, 105-DR  ocess Sewer Outfall Waste Site C-
































































































Attachment to Waste Site Reclassification Form 2012-016 Rev. 0

APPENDIX E

CALCULATION BRIEFS

the 100-D-8, 105-DR Process Sewer Outfall Waste Site E-i
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B S . TYonbind Tian r‘ALLcuLA'rII\\I CULLT

Date: ; wmew:e ,  Calc. No: | 0100D-CA-VOe™* T Rev.: | 0
Job No: | 14655 —r Checked: | © ™ ™~~vsk,, 0 L 42012
Subject:J ic‘;l’c":l;tli(;;;“w i < svimveen v~ o dndwater Hazard Quotient and Carcinogeun won Sheet No. 1 of 3
I PURPOSE:
2
3  Provide docmmentation 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-8 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 followi  criteria
7 must be met:
8
9 1) An HQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
1 3) Anexcess cancer risk of <1 x 10 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
i3
14
15 GIVEN/REFERENCLS:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Becht Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
21 DOE/MRL-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 4y WCH, 2012, 100-D-8 Waste Site Cleanup Verification 95% UCL Calculations, 0100D-CA-V{451,
27 Rev. 0, Washington Closure Hanford, Inc., Richland, Washii  on.
28
29
30  SOLLU __ON:
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
4 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 Ky less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
Remaining Sites Verification Package for the 100-D-8, 105-DR Process Sewer Outfall Waste Site E-72
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The DQA review for 100-D-8 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The verification sample analytical data are stored in the
Environmental Restoration 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.
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