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sq. centimeters
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liters
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cubic meters
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Celsius

millibecquerel
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Temperature

Celsius
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Out of Metric Units

Multiply By
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1.196
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DARTI

PROJECT BACKGROUND AND RATIONALE FOR SAMPLING
AND ANALYTICAL STRATEGIES

Part I presents the project background and rationale for sampling and analytical
strategies that will be used to provide cost-effective and timely data to support
confirmatory sampling efforts, remediation, and disposal activities.
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L1 PROJECT BACKGROUND

The purpose of the background discussion is to describe how the 100 Area past-practice waste
disposal sites (excluding burial grounds) became contaminated, what contamination can be
documented, which constituents are eliminated from further consideration, and which ,
constituents are the subject of this sampling and analysis design. The background discussion

lays the framework for the strategies and procedures in the sampling and analysis design for the |
radioactive liquid effluent disposal sites addressed in Interim Action Record of Decision for the
100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford Site, Benton County, Washington
(hereinafter referred to as the Interim Action Record of Decision [ROD]) (EPA 1995) and
Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and

100-HR-1 Operable Units (hereinafter referred to as the ROD Amendment) (EPA 1997a). Site-

- specific work instructions (WI) will detail implementation procedures for the remaining sites

addressed in Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,

1 -DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2,

1 -1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (hereinafter
r¢ rred to as the Remaining Sites ROD) (EPA 1999).

The decisions regarding the final values that describe closeout are discussed in the Interim
Action ROD (EPA 1995), the ROD Amendment (EPA 1997a), and the Remaining Sites ROD
(EPA 1999). The Explanation of Significant Difference for the 100 Area Remaining Sites ROD
(EF 2000a), issued in June 2000, includes the 600-23 and JA Jones No. 1 waste sites into the
Remaining Sites ROD using the plug-in approach. Another 28 waste sites were added to the l
Remaining Sites ROD by an explanation of significant difference (ESD) issued in March 2004
(EPA 2004). An upcoming ESD is expected to add additional waste sites for confirmatory
sampling and/or remove, treat, and dispose (RTD) to the Remaining Sites ROD and,
potentially, address other administrative issues related to remedial actions. Target cleanup
levels (also referred to as lookup values) presented in this sampling and analysis plan (SAP)
for radionuclides and other contaminants are screening level values applicable to any waste site. If
these lookup values are not met during cleanup verification, site-specific evaluations of compliance
with remedial action goals or additional remediation may be . forn L

Information presented in this SAP was prepared based on the data quality objectives (DQOs) and
1 ediation planning for the Hanford Site’s 100 Area past-practice waste disposal sites and
underground effluent pipelines. A summary of the key historical information for each of these
100 Area waste sites is documented in the Waste Information Data System (WIDS) database.

] /ision O of the 100 Area SAP (DOE-RL 1996a), was written in 1996 to address the sampling
requirements associated with the cleanup of high-priority radioactive liquid effluent waste sites
to be remediated under the Interim Action ROD (EPA 1995). It was revised three times to
update the sampling plan as experience was gained with the remedial action and cleanup

"“cation process and to include additional sites (ROD Amendment [EPA 1997a]). A fourth
revision added the remaining sites to the SAP (Remaining Sites ROD [EPA 1999] and ESD
[EPA 2004]), encompassing a variety of miscellaneous liquid and nonliquid waste disposal sites,
dump sites, burn pits, debris piles, french drains, and unplanned releases. Unlike the

100 Area Remedial Action Sampling and Analysis Plan
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high-priority radioactive liquid effluent waste sites, some of the remaining sites may not require
remediation. This f h revision updates the sampling design requirements for Department of
Ecology (Ecology) lead liquid effluent sites and updates references to the primary contractor
procedures.

For the radioactive liquid effluent waste sites, of which most have been remediated, the decision-
making process is rc itively simple, and environmental sampling is used as follows:

¢ Guide excavation and support waste management

e Verify that remedial action objectives (RAOs) specified in the RODs have been met after
remediation is completed.

Incor st, the ¢ :ision-making process for the remaining sites is performed on a site-specific
t is, and environmental sampling is used as follows:

e Determine if remedial action is needed

¢ Determine which portions of a waste site exhibiting discrete areas (strata) of contamination
(e.g., pockets of debris or chemical spills) require remediation

e Verify that the RAOs have been met after remediation has been completed.

I.1.1 100 AREA HISTORICAL OVERVIEW

The operation of nine water-cooled, graphite-moderated, plutonium-production reactors in the
100 Areas of the Hanford Site resulted in releases of radionuclides and other chemicals to the
soil and groundwater in the vicinity of the reactors. Waste sites resulting from the releases
generally fall into one of the following three categories:

1. Radioactive liquid effluent si  which consist of sites where there were high-volume
releases of spent reactor cooling water. The releases resulted from leaks in the reactor
effluent transfer systems and intentional disposal of effluent and sludge derived from effluent
in cribs and trenches.

2. Remaining sites, which encompass a variety of miscellaneous liquid and nonliquid waste
disposal sites, including dump sites, burn pits, debris piles, french drains, and unplanned
releases.

3. Burial grounds, where significant volumes of contaminated equipment and debris were land
disposed.

> primary source of contaminants at the radioactive liquid effluent sites was cooling water that
flowed through the reactor core. The spent cooling water contained radionuclides from the
activation of impurities and corrosion products and from leakage of fission products and

100 Area Remedial Action Sampling and Analysis Plan
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transuranic elements from reactor fuel. The cooling water also contained nonradioactive

conti  nants including lead, chromium, and mercury from both liquid and solid waste sources.
Lead was present as solid shielding and as a component or impurity of various chemicals used in
i1 ustrial processes. Chromium, in the form of sodium dichromate, was added to the reactor
coolant to inhibit corrosion in the aluminum process tubes. Mercury contamination is attributed
to its use in various electrical, chemical and processing applications. Polychlorinated biphenyls
(PCBs) from electrical components, lubricating and hydraulic oils, and various sealants have
been found in many waste sites.

Contamination sources at the remaining sites were varied. Some sites were associated with the |
reactor effluent system and, thus, the contaminants at these sites are similar to the radioactive
liquid effluent sites. Other contamination sources included facility maintenance (organic
solvents and degreasers, acids, asbestos), corrosion of painted surfaces (heavy metals), disposal
of contaminated equipment and debris (radionuclides), spills and leaks of oils (PCBs), and
disposal of laboratory waste (various chemicals). Many of the newly identified sites are the

d ctresult of historical research and extensive field reconnaissance.

Unlike the radioactive liquid effluent sites which are already slated for remediation, remaining
sites generally require sampling to determine if remediation is required. These sites are referred
to as “candidate sites” and are listed in the Remaining Sites ROD (EPA 1999).

Contamination at the burial grbunds is addressed in the 100 Area Burial Grounds Remedial
Action Sampling and Analysis Plan (100 Area Burial Grounds SAP) (DOE-RL 2001).

I 2 100-BC-1 AND 100-BC-2 OPERABLE UNITS

The 100-B/C Area contains two reactors that contributed to soil and groundwater contamination
at the Hanford Site (the B and C Reactors). To effectively address the remediation efforts, the

1 1-B/C Area was divided into three operable units (OUs). The 100-BC-1 OU (associated with
tl B Reactor) and the 100-BC-2 OU (associated with the C Reactor) :source units containing
waste sites associated with  ictor operation. ...e 100-I J addresses the groundwater
beneath the 100-B/C Area. Appendix A of the Remedial Design Report/Remedial Action Work
Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2008) presents all of the 100 Area
waste sites that have been identified in the RODs and ESDs.

I 3 100-DR-1 AND 100-DR-2 OPER * ™" < UNITS

The 100-D Area contains two reactors (D and DR Reactors) that contributed to soil and
groundwater contamination at the Hanford Site. To effectively address the remediation efforts,
t 100-D Area was divided into three OUs. The 100-DR-1 OU (associated with the D Reactor)
a |the 100-DR-2 OU (associated with the DR Reactor) are source units containing waste sites
associated with reactor operation. The 100-HR-3 OU addresses the groundwater beneath the
100-D and the 100-H Areas. Appendix A of the 100 Area RDR/RAWP (DOE-RL 2008)
presents all of the 100 Area waste sites that have been identified in the RODs and ESDs.

100 Area Remedial Action Sampling and Analysis Plan
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The Remaining Sites ROD (EPA 1999), the 2004 ESD (EPA 2004), and an upcoming ESD
identify waste sites that have be  dete~~"1ed to require remediation and additional candidate

s s for potential action, provided the site can be “plugged into” the remedial action program.
This provision is authorized if the sites contain constituent levels that exceed the RAOs and
remedial action goals (RAGs) set forth in the Remaining Sites ROD (EPA 1999). Appendix A
of the 100 Area RDR/RAWP (DOE-RL 2008) presents all of the 100 Area waste sites that have
been identified in the RODs and ESDs.

I.1.9 RECORD OF DECISION SUMMARY AND REMEDIAL ACTION GOALS
L.1.9.1 Remedial Action Objectives

The RAOs are set forth in the Interim Action ROD (EPA 1995) and in the Remaining Sites ROD
(EPA 1999). The RAOs are narrative statements that define the extent to which the sites require
cleanup to meet the objective to protect human health and the environment. The RAOs apply to

contaminated near-surface and subsurface soils, structures, and debris. The Interim Action ROD
specifically defines these three RAOs. The Remaining Sites ROD defines two RAOs, which are
the same as the first two in the Interim Action ROD. The RAOs are as follows:

1. Protect human and ecological receptors from exposure to contaminants in soils, structures,
and debris by dermal exposure, inhalation, or ingestion of radionuclides, inorganics or
organics (EPA 1995, page 25).

2. Control the sources of groundwater contamination to minimize impacts to groundwater
resources, protect the Columbia River from further adverse impacts, and reduce the degree of
groundwater cleanup that may be required under future actions (EPA 1995, pages 25 and 26).

3. To the extent practicable, return soil concentrations to levels that allow for unlimited future
use and exposure. Where it is not practicable to remediate to levels that will allow for
unrestricted use in all areas, institutional controls and long-term monitoring will be required
(EPA 1995, p:  :26).

__e first RAO will be achieved by meeting the following requirements: |

e  Washington Administrative Code (WAC) 173-340-740(3)(a), residential soil cleanup
standards for organic and inorganic constituents

e Radionuclide soil cleanup standard of a dose rate of 15 mrem/yr above site background levels
to support unrestricted (residential) land use.

The second RAO will be achieved through the following requirements:

e Protecting the groundwater
e Protecting the Columbia River.

100 Area Kemeaial Action Sampling and Analysis Flan
7 2008 | 15 |


















Part I — Project Background and Ration: :for DOE/RL-96-22
Sampling and Analvtical Strategies Rev. 5, Draft A Redline’

Table I-1. Soil Lookup Value Summary: Contaminant-Specific
Concentrations. (5 Pages)

Kd Back- Soil Cleanup Levels (mg/kg) *
Contaminant Value ground Direct Protective of | Protective
(mL/g) (mg/kg) Exposure | Groundwater | of the River
Trichlorophenoxyacetic acid;2,4 - 0.049 -- 800 16 --

 Soil activity obtained from the 100 Area RDR/RAWP (DOE-RL 2008) or calculated using RESRAD version 6.4 with

generic site input parameters from Table B-1 of thel00 Area RDR/RAWP (DOE-RL 2008).

Tritium samples will be taken 15.2 cm (6 in.) below the excavation surface. If tritium is detected, a path forward will

be developed with the lead regulatory agency for appropriate cleanup verification sampling (per TPA-CN-177).

¢ Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4](d],

1996).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750{3]) using an

airborne particulate mass-loading rate of 0.0001 gjm3 (WDOH 1997).

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

Hanford Site-specific background not available. Value is from Ecology (1994).

Common laboratory contaminant unlikely to be found in soil. If detected in soil, all analyses of blanks, duplicates, and

splits should be checked and the original soil sample reanalyzed.

Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: acenapthylene; surrogate: acenapthene

Contaminant: benzo(g,h;,i)perylene; surrogate: pyrene

Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether

Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-

Contaminant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)

Contaminant: phenathrene; surrogate: anthracene

! Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996).
The cited RDLs are based on analytical method number: it may not be available for rapid turnaround analyses.
Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual
detection limits may differ from any RDL.

1 The soil cleanup value for PCBs is based on the formula nresented in WAC 173-340-740(3)(a)(iii)(B), Ecology
(1996), and the cancer potency factor for ingestion of P( s of 2.0 kg-day/mg (soils) from the EPA Integrated Risk
Information System (IRIS) on the internet at < http://www.epa.gov/iris >.

-- = not available.

K4 = distribution coefficient discussed in DOE-RL (2008), Appendix E. When unavailable from DOE-RL
(2008), K4 values are taken from the Ecology CLARC Database at < http://www.ecy.wa.gov > or from the Risk
Assessment Information System database maintained by the Oak Ridge National Laboratory at
< http://risk.1sd.ornl.gov >.

PCB = polychlorinated biphenyl

RDL = required detection limit

RESRAD = RESidual RADioactivity (dose model)
TPH = total petroleum hydrocarbon

1.1.9.3 Direct Exposure Remedial Action Goals

0 classes of constituents are addressed: chemical and radionuclide. Chemical constituent
RAGs are defined by WAC 173-340, 1996. The radionuclide soil cleanup standard of |
15 mrem/yr above background residential dose level is based on draft U.S. Environ: ntal
] Htection Agency (EPA) and U.S. Nuclear Regulatory Commission guidance cited in the
] 2rim Action ROD, the ROD Amendment, and the Remaining Sites ROD (EPA 1995, 1997a,
1999).

Chemical Constituent RAGs: Cleanup standards in soil are specified under the WAC 173-340
cleanup regulations (WAC [Methods A, B, and C] 173-340-704 through 706 [1996]). Method B
(WAC 173-340-705, 1996) describes cleanup levels for groundwater, surface water, soil, and air.
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cc imonality in media, contaminants, obj‘ectives, and associated activities. To implement these
features effectively, the 100 Area remedial action sites have been divided into three categories
for purposes of remedial action sampling and analysis. These categories are as follows:

¢ Radioactive liquid effluent waste sites (those sites identified in the Interim Action ROD
[EPA 1995] and ROD Amendment [EPA 1997a])

¢ Remaining sites (those sites identified in the Remaining Sites ROD [EPA 1999, EPA 2004,
and upcoming ESD] and any newly discovered sites)

e Burial grounds (those sites identified in the Record of Decision for the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 Operable Units (100 Area Burial
Grounds), Hanford Site, Benton County, Washington [EPA 2000b]).

T s division was originally made because specific characteristics shared by sites within each of I
the three groups influence the selection of appropriate sampling and analytical methods. The
radioactive liquid effluent sites typically received large volumes of contaminated reactor cooling
water. These sites are similar in that gamma-emitting radionuclides tend to be the primary
COCs, contaminant distributions are relatively predictable, and pre-remediation characterization
data exist. This combination of features allows for relatively simple field screening to guide
excavation. The remaining sites group, on the other hand, shares the characteristics of havii a
wide range of COPCs (including nonradioactive contaminants), less predictable contaminant

p les, and little or no pre-remediation characterization data. Finally, the burial grounds are

d inguished by the presence of significant quantities of heterogeneous solid waste composed of
hazardous and/or radioactive constituents with less potential for contamination of environmental
media such as soil. -

The substantial similarities among the radioactive liquid effluent waste sites allow a single
sampling and analytical process and field sampling plan to be used for many of the sites. The
sampling and analytical process for these sites is presented in Section 1.5 and the field sampling
plan is presented in Part III. However, liquid effluent sites under the purview of Ecology will be
evaluated individually. These waste sites will have site-specific sampling plans developed using
the same approach as that for the remaining sites.

1 :diverse nature of the remaining sites requires an individualized approach for those sites. The
decision logic for developing site-specific W1s for the remaining sites is presented in Section 1.6
and the field sampling process is summarized in Part III. The quality assurance (QA)
requirements applicable to radioactive liquid effluent waste sites and remaining sites are
presented in Part II. Sampling and analysis of burial grounds is detailed in the 100 Aree urial
Grounds SAP (DOE-RL 2001). The relationship between the 100 Area RDR/RAWP (DOE-RL
2008) and the various sampling and analysis documents is shown in Figure I-1.
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Figure I-1. 100 Area Records of Decision and Implementing Documents.

I "E: The 100-N Area is not included in these documents.

 Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford Site, Benton
County, Washington (EPA 1995).

b amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units
'A 1997a)

¢ Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington (EPA 1999).

9 Record ofl ision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 Operable
Un  '100 Area Burial Grounds), Hanford Site, Benton County, Washington (EPA 2000b).

° Explanation of Significant Difference for the 100 Area Remaining Sites ROD (EPA 2000a).
Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial Action ROD (EPA 2004).
9 Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2008). |

" Data Qualitv Obiertives Summary Report for the 100-FR-1, 100-FR-2, 100-HR-1, 100-KR-1, and 100-KR-2 Gt =~ 4
Waste Site: /¢ 3L 1997b); Data Quality Objectives Summary Report for the 100-BC-1, 100-BC-2, 100-DR-1, and
100-DR-2 Group 3 Waste Sites (DOE-RL 1997a); Data Quality Objectives for the 100-D Group 2 Waste Sites
(DOE-RL 1996b).

Nata Quality Objectives Summary Report for the 100 Area Remaining Confirmatory Sampling Effort Sites
11 2003a). ‘

/100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2000 and this document). |
¥ 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan (DOE-RL 2001).

" Data Quality Objective Summary Report for the 100 Area Burial Grounds and 300-FF-2 Operable Unit Waste Sites I
(BHI 2001).
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Figure I-3. Excavation Guidance Process Flow for Radioactive
Liquid L...aent Waste Sites.

Stockpile Overburden/
Layback During Excavation

Collect Samples and
Perform Statistical Analysis*
on Results

Yes

Meets ROD for MTCA
15 mrem, Deep Zone

A A

Dispose of Waste Use Material as Bottom Layer in

Excavation
Key: “Based on field screening standard error and desired false
MTCA - Model Toxics Control Act positive/false negative arror rates.

ROD - Record of Decision
mrem - millirem

Figure I-4. Overburden/Layback Process Flow for Radioactive
Liquid Effluent Waste Sites.
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carried out. At this time, no further sampling and analysis for LDR is planned for the 100 Area
1 1id waste disposal sites.

A sampling strategy that addresses debris is provided in Appendix E.

I15.7 WORKER HEALTH AND SAFETY

Health and Safety personnel will use data collected during the remediation as input to determine
exposure levels to workers and to conduct health and safety assessments in accordance with the
health and safety plan.

16 SAMPLING AND ANALYSIS OF REMAINING SITES

The remaining sites consist of a variety of miscellaneous liquid and non-liquid waste disposal
sites, dump sites, burn pits, debris piles, French drains, and unplanned releases. Since these

d crent types of sites have different physical and chemical characteristics, a single sampling
approach that is appropriate for the residual soils of the radioactive liquid effluent waste sites is -
r appropriate for most of the remaining sites. Because of the diversity of characteristics among
t remaining sites, an agreement was made with the regulators to provide the details of the
sample design for each site in a site-specific W1 rather than in this SAP. Instead of approving a
single SAP that applies to multiple sites (such as Revisions 0 - 4 of the 100 Area SAP for the

r ioactive liquid effluent waste sites), the lead regulatory agency will approve the individual
WIs for the remaining sites. Based on the lead regulatory agency review, these WIs may be

n dified as appropriate, prior to approval.

The purpose of this section is to outline the structure of the decision-making process, which may
i1 ude environmental sampling and laboratory analyses for the remaining sites. The details of
tl sampling approach for each individual waste site will be documented in the site-specific WIs. |

As previou " mentioned, the decision-making process for the remaining sites is different an |
t  one for the radioactive liquid effluent waste sites. Figure 1-7 shows the process, with an
¢ phasis on the role of environmental sampling in the decision-making process.

The right side of Figure I-7 (RTD with Verification Sampling) deals with remaining sites that
] e already been slated for remediation in the remaining sites ROD. Those sites are listed in
the first part of Table A-1 of the Remaining Sites ROD (EPA 1999). In conjunction with the |
development of the remedial design/remedial action plan for the waste site, a site-specific WI
(describing ow the cleanup verification sampling will be performed to demonstrate ¢t pliance
with the RAOs) is prepared for approval by the regulators. Site-specific verification sample
designs are also prepared for Ecology lead radioactive liquid effluent waste sites. D ending on
the characteristics of the site, the sampling design can either be focused, some type of statistical

~ design (e.g., random, systematic, etc.), or a combination of both. If the cleanup verification
sampling shows that the RAOs are met, this is documented in a remaining site verification:
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d¢ uomentation for making the no-action decision. A no-action decision can be made for sites if
during the evaluation process it is determined that existing historical data, process knowledge, |
geophysical survey data, site walkdown information, or a combination thereof support that
remediation is not re 1ired and no further sampling is needed to support that decision. This
RSVP, and accompanying reclassification form, is then submitted to DOE-RL and the lead
regulatory agency for approval and signature.

If a decision for either remediation or no action cannot be made at this point, the waste site is
slated for confirmatory sampling. A WI for confirmatory sampling must be prepared for |
regulator approval. The WI contains information such as historical data, the results of site

w kdowns, and geophysical surveys. The locations of surface anomalies, such as debris and
stained soil, are mapped and overlaid with the results of the geophysical survey. Depending on

tt results of the walkdown and geophysical survey, areas (strata) may be identified for

sampling. The sample location within each strata would usually be based on focused sampling.

e If one or more of the strata do not meet the RAOs then the information is documented in a
partial RSVP and the site is given over to the field remediation project. |

T . objective of the partial RSVP is to compile and document all information and activities that
have been performed at the waste site to aid the remedial design project in planning the
remediation. A partial RSVP summarizes the information gathered during the waste site |
evaluation (i. e., location, site description, historical, site walkdown, geophysical, cultural, and

e logical surveys). It also summarizes the confirmatory sampling efforts, including the site

s cific sar le design and the field sampling activities, and confirmatory sample results and

DQA. Add onally, it provides the basis for the remediation decision, the recommended list of
COPCs and any other recommendations to be considered during remedial design such as a
reduction of the site footprint.

Once the site is remediated, the partial RSVP is supplemented with additional information that
includes a s nmary of the field remediation activities, the site specific verification sample |
design and field sampling activities, the COCs, the verification sample results and DQA, and the
documentation of compliance with the remedial action objectives of the Remaining Site ROD.

The completed RSVP, along with the reclassification form, is submitted to DOE-RL and the lead [
r ulatory agency for approval and signature.

o If the site is determined to not need remediation based on the confirmatory sampling results,
then the information is documented in an RSVP.

The information in this RSVP is essentially the same as in a partial RSVP, with the following
exceptions: iere is no remediation discussion, but there is documentation of compliance with the
remedial action objectives of the Remaining Sites ROD. The RSVP and reclassification form are
then submitted to DOE-RL and the lead regulatory agency for approval and signature. , I
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I’ART 11

QUALITY ASSURANCE PROJECT PLAN

The uality assurance project plan presents the activities and guidelines to provide
for data of known and appropriate quality.
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I1.2.5 PROJECT NARRATIVE

The following is a list of objectives and the associated methods (incorporated by reference) to
ac eve that objective:

* Measuring (quantitatively or qualitatively) the success of the project or task will be
determined by methods defined in Section I11.2.4

e Determining design requirements and description (Section I1.3.1)

e Determining sampling methods (Section II1.3)

e Determining sample handling and custody requirements (Section II1.5)

- Analytical method requirements (Section I1.3.4)

- Quality control requirements sampling and analytical methods used (Section I1.3.5)
e Determining sampling or analytical instrumentation requirements (Section I1.3.6)

e Maintaining ongoing assessments during operation (oversight) (Section I11.4.1).

I1.2.6 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION

Training or certification requirements needed by personnel are described in BSC-1, Section 2,
Training. Field personnel shall have completed the following mandatory training before starting
work:

e Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training
Radiation Work: Training
e Hanford General Employee Training.

Persc :l conducting sampling, radiological surveys, and chemical field screening shall meet
a itional training and certification requirements as specified in ENV-1, River Corridor Quality |
Assurance Program Plans, which include the following:

e Attachment 1, “Field Sampling Quality Assurance Program Plan,” for sampling personnel

e Attachment 2, “Onsite Measurements Quality Assurance Program Plan,” for personnel |
conducting chemical field screening

e /*:hment 3, “Environmental Radiological Measurements Quality Assurance,” for I
personnel conducting radiological survey measurements.
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The minimum detectable difference approach requires the following specifications. First,
specify the desired tolerances of false-positive and false-negative errors. Second, determine the
“~ et cleanup levels. Third, estimate the variability within the decision unit. The size of the
decision unit is not explicitly included in this approach. Default sample sizes were calculated
from the observed variability of historical data (Dorian and Richards 1978).

Definitions and specifications are as follows:

1. False-positive error: The false-positive error is defined as the probability that the decision
unit will & declared clean when it is actually dirty. A 5% false-positive error rate is
consistent with the need to calculate a 95% upper confidence limit (UCL) of the mean and
was selected for the statistical calculations. '

2. False-negative error: - The false-negative error is defined as the probability that the decision
unit will be declared dirty when it is actually clean. A false-negative error rate of 20% will
be used in the statistical calculations.

3. The target cleanup levels are the RAGs for the radionuclide and other COCs.

4. The default number of samples per decision unit is calculated based on the information in 1,
2, and 3 above, and the variability of radionuclide COC concentrations in the 100 Areas
(Dorian and Richards 1978). The default sampling strategy and summary of statistical
assumptions are presented in Table II-2. Existing data for europium-152 were used as the
limiting case for the statistical design. The basis for the limiting case is discussed in
Appendix A. The detailed basis of the number of samples is also in Appendix A. Deviations
frc___ the default number of samples will be determined based on the calculations presented
Appendix A. For sites without radionuclide COCs, using Appendix A calculations to
develop the site-specific numbers of verification samples is appropriate. Appendix A also
presents a simple cost of sampling and analysis versus cost of excavation and removal trade-
off analysis to assist field management decision makers.

5. Overburden/layback from multiple waste sites within a reactor area may be combined to
make material handling more cost effective. Each waste site that contributes overburden/
layback to a common overburden pile(s) will bring its entire COC list to the final common
overbu :n pile COC list. It is expected that onsite measurement information for the
overbu :n/layback soil piles will be available, and will be evaluated in the site-specific
number of sample calculation. This calculation is presented in Appendix A.

1T Hle 2. Summary of the Default Statistical Design for the Overburden/La ack
Decision Units for the EPA Lead Radioactive Liquid Effluent Waste Site.

Statistical Design

Nnmber of aliquots per composite sample ‘ 4
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measurements. For the latter, potential logistical constraints exist that may result in unusable
field data (e.g., with greater than 50% nondetect values or matrix interference sample
representativeness is questionable). '

In such cases, the default number samples may be taken for immediate analysis (Phase I),
with a remaining number of samples archived for later (Phase II) analysis, or the site
excavation left open for future sample collection, if needed.

Evaluation of the Phase I sample results leads to one of several determinations as follows:

e The site is contaminated and a statistical power analysis indicates that the proper number
of s  ples were collected and analyzed. Therefore, remedial action will be continued.

e The site is contaminated and a statistical power analysis indicates that additional samples
are required. The Phase II samples may then be submitted for analysis (collect additional
sam] s or retrieve archived material). Remedial action could continue or stop
contingent on Phase II results.

e The site is not contaminated and statistical power analysis indicates that additional
sam] s are not required. Therefore, no additional analyses are required and interim
closure will proceed.

To properly support implementation of the phased approach, all sample locations should be

r: lomly located per guidelines in Part III to obtain a representative standard deviation for each
decision unit of interest.

I1.3.1.2.5 Imported Backfill

The sampling strategy of the backfill material is based on the process knowledge of the source
b: ow pits. These borrow pits will be located in uncontaminated areas, so there is no need for
detailed san ling an analysis of this material. Occasionally, locally-generated clean rubble,

and c...2r noncontaminated material from the 100 Area, may be used for backfill provided prior
regulator approval is received.

I11.3.2 SAMPLING METHOD REQUIREMENTS

Sampling methodology is described in Part III, “Field Sampling Plan,” Section IIL3.

I1.3.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Requirements are described in Part III, “Field Sampling Plan,” Section III.5.
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APPENDIX A

STA [STICAL APPROACH FOR DETERMINING THE
NUMBER OF SA 1PLES FOR VERIFICATION
AND OVERBURDEN/LAYBACK FOR RADIOAC 1. VE
LIQUID EFFLUENT WASTE SITES
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A.2 CALCULATION OF THE STATISTICAL PERFORMANCE OF
ALTERNATE DESIGNS

The generic design strategy included collecting either grab or composite samples. The general
design strategy also evaluates performing a number of laboratory analyses on these samples,
assuming a normal contaminant distribution. Given the general statistical model described above,
statistical performance was evaluated using historical data for limiting COCs (Dorian and
Richards 1978) by calculating the power of a design of grab (NC=1) or composite (NC=4,8)
samples, and NA analyses for the decision unit (4,8,16). For example, a design of NC=1 and
NA=4 represents fout analyses of grab samples from the site. Alternately, a design of NC=1 and
NA=8 represents eight analyses of grab samples. Microsoft® Excel was used for the power
calculations, and the formulae used are summarized by the following:

tquan = (HT-LV)/SQRT((AE*LV/SQRT(NA)"2+(SE*LV/SQRT(NC))*2)-TINV(2*alpha,NA-1)

power = 1-TDIST(ABS(¢quan,NA-1,1)

where:

HT = hypothesis testing value (equal to the lookup value)

AE = analytical error, as a relative percent difference

NA = number of analyses for the closeout decision unit

SE = sampling error, as a relative variability (standard deviation/mean calculated
from historical data)

NC = number of aliquots in each composite sample, where NC=1 is a grab sample

alpha = alpha level = 0.05

LV = likely value (the mean calculated from historical data)

SQRT = Excel square root function
TINV,TDIST = Excel Students T - distribution function
False-negative

error rate = ] — power.

Designs were deemed to be acceptable if the power at the likely value was 80% or greater.
This corresponds to a false-negative rate of 20% or less.

® Microsoft is the registered trademark of Microsoft Corporation in the United States and/or other countries.
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A3 DEFINITIONS AND SPECIFICATIONS OF KEY DESIGN INPUTS

1. Null hypothesis: The site is contaminated.

2. False-positive error: The false-positive error is defined as the probability that the decision
unit will be declared clean when it is actually dirty. A 5% false-positive rate is consistent
with the need to calculate a 95% UCL of the mean and was selected for the statistical
calculations. |

3. False-negative error: The false-negative error is defined as the probability that e decision
unit will be declared dirty when it is actually clean. A false-negative error rate of 20% will
be used in the statistical calculations.

4. The target clear p levels are summarized in the 100 Area RDR/RAWP (DOE/I  2005).

5. The standard deviation used in the calculations is based on radionuclide sample data for
specific isotopes (cobalt-60, cesium-137, and europium-152) as presented in Dorian and
Richards (1978).

6. The assumed analytical variability was defined as two values (10% and 50% relative standard
errors) that are expected to span the range of analytical performance for field, quick-
turnaround lab¢ itory, and standard fixed laboratory methods.

7. The likely value expected for the COCs are points used to determine if the design meets the
statistical decision performance requirements, The likely value is calculated as the mean
value of indicator radionuclides from data presented in Dorian and Richards (1978).

A4  STATISTICAL PERFORMANCE OF THE SHALLOW ZONE VERIFICATION
AND OVERBURDEN/LAYBACK SAMPLING

1ue shallow zone statistical desi_  was based on historical data for three radionuclides:
cobalt-60, cesium-137, and europium-152. These radionuclides were chosen because of the
~following factors: (1) their contribution to risk at these sites, (2) the availability of historical
data, and (3) the ability to obtain quantitative measures of their abundance with onsite
measurement instruments during excavation. The distribution of the data was assumed to be
normal.

The statistical performance of alternate designs for the shallow zone verification and
overburden/layback sampling is summarized in Table A-1. There are two important findings
evident in this table. First, the variability of the analytical method has little impact on the
expected statistical performance. Second, making composite samples with more aliquots is an
efficient way to improve statistical performance. Thus, a design that uses a composite sa  pling
approach versus a design that emphasizes collection of more grab samples will be more cost
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. DOE/RL-96-22
Anpendix ™ 116-C-5 Leachability Study Rev. 5, Draft A Redline

The five samples collected for this sampling event were chosen randomly to ensure that the
samples would be representative of the entire population. Using the variance calculated from the
five sample results and following the procedure in EPA (1989), no additional samples needed to
be co™ ted. The five samples were sufficient to represent the entire population; consequently,
the foundation material, as a whole, does not contain regulated levels of lead. Therefore, the
foundation material does not require further analysis or treatment prior to disposal at ERDF.

D.4.3 Soil S: ples

Soil samples were collected from seven test pits surrounding the east retention basin a. _ie
surface (elevation at the top of the concrete foundation) and at the 0.3-m (1-ft) depth. The XRF
=5 used to analyze the samples to determine if samples needed to be sent to Quanterra for

1 LP and confirmatory total lead analyses and the depth at which samples needed to be
collected.

The 95% UCL (484.8 mg/kg lead) of the seven surface samples exceeded the action level of

340 mg/kg, so these samples were sent to Quanterra. Additionally, samples were collected at the
0.3-m (1-ft) depth from each of the seven test pits. Each of these samples was below the XRF
MDL (< ) mg/kg), so none were sent to Quanterra. No further sampling was conducted at
deeper intervals.

The mean of the Quanterra total lead measurements was comparable to that of the XRF data,
308.6 mg/kg and 332.6 mg/kg, respectively. The 95% UCL of the Quanterra data was also
comparable to the XRF results with a value of 468.0 mg/kg compared to the XRF value of

484.8 mg/kg. Referring back to the development of the action level, a 50% error factor v s
incorporated to cover any error in XRF readings. Because of the relative comparability of the
two data sets, the 50% error factor can be removed from the action level (340 mg/kg ) 50% = 680
mg/kg) for comparison. Therefore, according to the 95% UCL of the total lead data, the soil did
not contain concentrations of total lead above the action level and, therefore, would not contain
leachable lead concentrations >5 mg/L.

_P data confirm this conclusion. A mean of 0.68 mg/L with a 95% UCL of 1.12 mg/L.
was calculated from the TCLP data. Both of these values are well below the dangerous waste
designation limit of 5 mg/L leachable lead. Using the sample variance calculated from the seven
samples and following the procedure in EPA (1989), no additional samples needed to be
collected. This means the seven samples were representative of the soil surrounding t
retention basins.

The XRF data, combined with the confirmatory total lead and TCLP results from Quanterra,
showed that the soil surrounding the retention basins did not contain regulated levels of lead.
Therefore, the soil did not require further analysis or treatment prior to disposal at ERDF.
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