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EXECUTIVE SUMMARY

The standard Comprehensive Environmental Response, Compensation, and Liability
Act feasibility study includes development and screening of alternatives (Phases 1 and 2) and
the detailed analysis of alternatives (Phase 3). This focused feasibility study constitutes the
Phase 3 portion of the feasibility study process for the remedial alternatives initially
developed and screened in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1993a).

The focused feasibility study process is conducted in‘two stages, a Process Document
(DOE-RL 1994a) and an operable unit-specific focused feasibility study document, such as
this one. The focused feasibility study process is performed by implementing a "plug-in"
style approach; as defined in greater detail in the Process Document, which is a companion-
to this document.

The objective of this focused feasibility study is to provide decision makers with
sufficient information to allow appropriate and timely selection of interim remedial measures
for candidate waste sites associated with the 100-BC-1 Operable Unit. The interim remedial
measure candidate waste sites are determined in the Limited Field Investigation (DOE-RL
1993b). Site profiles are developed for each of these waste sties. The site profiles are used
in the application of the plug-in approach. The waste site either- plugs into the analysis of the
alternatives for the group, or deviations from the developed group alternatives are described
and documented. A summary of the focused feasibility study results for the 100-BC-1
interim remedial measures candidate waste sites is as follows:

o Waste sites require no additional alternative development.

o Sites that directly plug into the waste site group alternative include 116-B-11,
116-B-1, 116-C-1, 116-B-13, 116-B-14, 116-B-4, 116-B-12, 118-B-5, 118-B-7,
118-B-10, 132-B-4, 132-B-5, and the pipelines. The site-specific detailed
analysis was conducted, referencing the waste site group analysis as
appropriate. A waste site detailed analysis summary is presented in
Table ES-1.

. Waste site 116-B-5 is considered a special crib due to its unique waste stream,
therefore, must be addressed individually as no group profile was developed.
However, it is apparent that the 116-B-5 alternatives are consistent with the
dummy decontamination crib/french drain group.

° Retention basin 116-C-5 contains organic contamination and therefore will
deviate from the waste group by the addition of a thermal desorption treatment
unit.

° Outfall structures 116-B-7, 132-B-6, and 132-C-2 have recently been
designated as an expedited response action and will be addressed concurrently
with the river pipelines.
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Decontamination and decommissioning facilities 132-B-4 and 132-B-5, were
remediated prior to the development of the remedial investigation/feasibility
study, therefore these sites were considered no interim action sites.

A comparative analysis of remedial alternatives is presented for each waste
site. A summary of the comparative analysis is presented in Table ES-2.

ES-2
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Table ES-2. Comparative Analysis Summary.
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. ACRONYMS’ g

ARAR applicable, or relevant and appropriate requirements

ARCL ~  allowable residual contamination level

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
1980

COPC contaminants of potential concern

D&D decontamination and decommissioning

EPA U.S. Environmental Protection Agency

FFS focused feasibility study

EFS feasibility study

HPPS Hanford Past-Practice Strategy

ICR . incremental cancer risk

IRM interim remedial measures

LFI - limited field investigation

PRG preliminary remediation goals

QRA qualitative risk assessment

RI remedial investigation

il
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1.0 .INTRODUCTION, - .

This 100-BC-1 Operable Unit Focused Feasibility Study (FFS) is prepared in support
of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) remedial investigation/feasibility study (RI/FS) activities for the .100-BC-1
Operable Unit. The 100 Area Source Operable Unit Focused Feasibility Study Report
(DOE-RL 1994a), (Process Document), is a required reference document to this operable
unit-specific FFS, Wthh together provide a complete detailed analysis of remedial
alternatives.

The CERCLA approach for the RI/FS activities for the 100 Area has been defined in
the Hanford Past-Practice Strategy (HPPS) (DOE-RL 1991). The HPPS emphasizes
integration of the results of ongoing site characterization activities into the decision making
process at the earliest point practicable (observational approach) and expedites the remedial
action process by emphasizing the use of interim actions (DOE-RL 1991).

In accordance with the HPPS, FFS are performed on operable units identified as
candidates for interim remedial measures (IRM) based on information contained in applicable -
work plans and limited field investigations (LFI). This FES constitutes the Phase 3 (detailed
analysis) portion of the FS process for the remedial alternatives initially developed and
screened in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1993a).

Figure 1-1 depicts the interrelationships and activities which must be integrated to
bring an operable unit from field investigation through the record of decision. This chart
provides a graphical description of the entire process of characterization activities, risk
assessments, treatability studies, and FS for the high and low priority waste sites within an
operable unit and for the operable unit as a whole. The pathway taken to this FFS is
- highlighted on Figure 1-1. -

1.1 FOCUSED FEASIBILITY STUDY APPROACH

As shown in Figure 1-2, the FFS process is conducted in two stages, a Process
Document (DOE-RL 1994a) and operable unit-specific FFS documents, such as this one.
The FFS process is performed by implementing a "plug-in" style approach similar to that
defined in the U.S. Environmental Protection Agency (EPA) Region IX in the Operable Unit
Feasibility Study, VOCs in Vadose Zone, Indian Bend Wash Superfund Site, South Area,

Tempe, Arizona (EPA 1993). To implement this approach, the waste sites in the 100 Area
source operable units were first separated into waste site groups, then the detailed analysis
phase was implemented for the remedial alternatives (previously developed in the 100 Area
Feasibility Study Phases 1 and 2 [DOE-RL 1993a]) based on the characteristics of individual
waste site groups. The definition of waste site groups, identification of remedial action
objectives (RAO), development of remedial alternatives, and the group-specific detailed and
comparative analyses are documented in the Process Document (DOE-RL 1994a). The

L1
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results of the group-specific FFS (Process Document) serve as the baseline for the site-
specific analyses presented in this document.

The following methodology has been developed for the implementation of the plug-in
approach (as shown in Figure 1-2):

1y

2)

Assemble Waste Site Groups and Associated Group Profiles

Assemble sites with similar characteristics (e.g., physical structure, function,
and impacted media) into groups. These groups are based on the "analogous
site" approach to site characterization discussed in the HPPS and shown in
Figure 1-3. Specifically, the following waste site groups have been identified
as potential sources in the 100 Area and are evaluated in the Process
Document:

retention basins

outfall structures

pipelines

process effluent trenches

sludge trenches

fuel storage basin trenches
decontamination cribs/french drains
pluto cribs

seal pit cribs

burial grounds

decontamination and decommissioning (D&D) facilities.

Develop a description, or profile that is representative of the waste sites within
each waste site group. Such a description is called the group profile. Data
used to generate the group profiles for each of the waste site groups were
compiled from 100 Area operable unit LFI (i.e., 100-DR-1, 100-BC-1, and
100-HR-1 [DOE-RL 1993b, DOE-RL 1993c, and DOE-RL 1993d]) which are
considered representative of the source areas in the 100 Area. Detailed

. discussion of the waste site groups and development of the associated group

profiles are documented in Section 3.0 of the Process Document.

Develop Remedial Alterna;ives

Develop remedial alternatives based on the group profiles. Identify additional
alternative components or enhancements, which may be incorporated into the
alternatives on a case-by-case basis in order to maximize the number of sites
within each group for which the alternatives will be applicable. For each
alternative, identify site characteristics or applicability criteria that must be
met to ascertain the applicability of the subject alternative. For example, the
no interim action alternative may be applicable to a waste site if concentrations
of all contaminants of potential concern (COPC) are less than corresponding

1-2
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preliminary remediation goals (PRG). - Detailed %description of the IRM
alternatives and specification of associated applicability criteria are presented
in Section 4.0 of the Process Document.

Perform Defailed and Comparative Ahalyses

Perform detailed and comparative anﬁlyses of the IRM alternatives. The
detailed and comparative analyses are presented in Sections 5.0 and 6.0
(respectively) of the Process Document. '

Develop Individual Site Pfoﬁles

Develop a site profile for each waste site within an operable unit.
Development of individual waste site profiles are documented in Section 2.0.

Identify Representative Group

Compare the individual site profile to the group profiles presented in the
Process Document to determine the waste site group, which the subject site
belongs. Compare site characteristics to the applicability criteria for
alternatives developed for the waste site group noting any deviations that may
result in a requirement for alternative enhancement or site-specific re-
evaluation. Identification of the appropriate waste site group, and comparison
to the associated alternative applicability criteria for each site are documented

- in Section 3.0. '

'Plug-In" or Perform Site-Specific Analysis

a. If applicability criteria are met based on the comparison conducted in
Step 5, the waste site plugs into the analysis of the alternative for the
group. Site-specific volume and cost estimates are documented in
Section 5.0. :

b. If applicability criteria are not met, the site does not plug into the
analysis of the alternative for the group. Deviations from the
developed group alternative will be documented in Section 4.0 of the
operable unit-specific FFS. A re-evaluation of the alternative based on
‘site-specific conditions is then performed and documented in
Sections 5.0 and 6.0.

Steps 1 through 3 are documented in Sections 3.0 through 6.0 of the Process

Document (DOE-RL 1994a). Site-specific evaluation of the alternatives for the 100-BC-1
Operable Unit sites, in accordance with Steps 4 through 6, is documented in this report.
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1.2—- PURPOSE AND SCOPE
In accordance with Steps 4, 5, and 6, this report presents:
° The 100-BC-1 Operable Unit individual waste site information (Section 2.0)
. The development of individual waste site prqﬁles (Section 2.0)

o The identification of representative groups for individual waste sites and a
comparison against the applicability criteria and enhancements for the
alternatives (Section 3.0)

L] A discussion of the deviations and/or enhancements of an alternative and
additional alternative development, as needed (Section 4.0)

. The detailed analysis of alternatives for sites that deviate from the
representative group alternatives (Section 5.0)

. A comparative analysis of alternatives for all individual waste sites
(Section 6.0).

Note that the scope of this document is limited to 100-BC-1 Operable Unit IRM
candidate waste sites as determined in the LFI report (DOE-RL 1993b). Impacted
groundwater beneath the 100 Area is being addressed in a separate FES report for the 100-
BC-5 Operable Unit. In addition, waste sites that are not considered candidates for IRM,
accordingly, they are being addressed under the RI/FS pathway of the HPPS. The decisions
to limit the scope of the FFS are documented and justified in the applicable work plans, LFI,
qualitative risk assessments (QRA), and the 100 Area Feasibility Study Phases 1 and 2
(DOE-RL 1993a).

Although the outfall structures were originally on the IRM pathway, they have been
recently designated for an expedited response action. The 100 Area River Effluent Pipelines
Expedited Response Action Proposal (DOE-RL 1994b) indicates that the 100 Area outfall
structures will be addressed concurrently with the river pipelines. The 116-B-7, 132-B-6,
132-C-2 outfall structures are therefore removed from the IRM pathway and are not
addressed further in this FFS.

The objective of this operable unit-specific FFS is to provide decision makers with

sufficient information to allow appropriate and timely selection of IRM for candidate waste
sites associated with the 100-BC-1 Operable Unit.

14
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100-BC-1 Operable Unit is located in the north-central part of the Hanford Site
along the southern shoreline of the Columbia River. The operable unit is about 45 km
(28 mi) northwest of the city of Richland and encompasses about 1.8 km?* (0.7 mi?). It lies
predominantly within Section 11.0, the southern portion of Section 2.0, and the western
portion of Section 12.0 of Township 13N, Range 25E. 1t is bound by North American
Datum 1983 metric Washington State plane north/south coordinates N144300 and N145650 -
and east/west coordinates E564500 and E566680 (Figure 2-1).

The 100-BC-1 Operable Unit is one of three operable units associated with the
100 B/C Area at the Hanford Site.  Two of the 100 B/C Area operable units are source
operable units and one is a groundwater operable unit. The 100-BC-1 Operable Unit
generally includes liquid and sludge disposal waste sites generally associated with operation
of the B Reactor (Figure 2-2). The 100-BC-2 Operable Unit includes the C Reactor and its
associated facilities, the burial grounds south of the C Reactor, and the solid waste facilities
northeast of B Reactor. The 100-BC-5 Operable Unit includes the groundwater below the

. source operable unit plus the adjacent groundwater, surface water, sediments, and aquatic

biota impacted by the 100 B/C Area operations.

Since the-'preparation of the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL
1993a),  additional data has been collected that is relevant to the 100 Area, but also the
100-BC-1 Operable Unit specifically. A LFI and QRA were performed for the 100-BC-1

.- Operable Unit (DOE-RL 1993e and WHC 1993, respectively). In addition, aggregate area

management studies were performed to evaluate cultural resources and area ecology.

2.2 100 AREA AGGREGATE STUDIES

The 100 Area aggregate studies and Hanford Site studies provide integrated analyses
of selected issues on a scale larger than the operable unit. The 100 area groundwater
operable unit work plans (i.e., DOE-RL 1992a) address 100 Area topics such as river
impact, shoreline, ecological, and cultural resources. Each operable unit work plan provides
detailed information on topography, geology, hydrogeology, surface water hydrology,
meteorology, environmental resources, and human resources (DOE-RL 1992b). These
studies provided data for the LFI, and for the selection of final remedies. References
applicable to the Process Document.

e  Hanford Site Background. Results of the characterization of the natural -
' chemical composition of Hanford Site soil samples are presented in Hanford
Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993¢). Background values for radionuclides are currently under
evaluation but are not published at this time.
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Ecological Analysis: Bird, mammal, and plant surveys were conducted and
reported in Sackschewsky and Landeen (1992). Current contamination data
has been compiled from other sources, along with ecological pathways and
lists of all wildlife and plants at the site, including threatened and endangered
species (Weiss and Mitchell 1992). Another report (Cadwell 1994), discusses
aquatic species on the Hanford Reach of the Columbia River; mapping
activities of vegetation on the site and efforts to survey species of concern;
shrub-steppe bird surveys; and mule deer and elk population monitoring.
Report conclusions state that intrusive activities, such as remedial actions, that
are conducted inside the controlled-area fences will not have significant impact
on the wildlife. Intrusive activities outside the controlled-area fences will have
minimal impact on wildlife if the recommendations contained in the three
documents listed below are followed (I.andeen et al. 1993):

- Bald Eagle Management Plan (Fitzner and Weiss, 1992)

- Biological Assessment of Threatened and Endangered Species (Fitzner
et al. 1992)

- Biological Assessment for State Candidate and Monitor Species (Stegan
1992). : ’

Cultural Resources. The Hanford Cultural Resources Laboratory conducted
an archaeological survey during fiscal year 1991 for 100 Area Reactor
compounds (Chatters et al. 1992). A summary of Hanford Site cultural
resources can be found in Cushing (1994). The following is an excerpt from
Cushing (1994) on the 100 B and 100 C Areas.

"The 100-B Reactor is listed as a National Historic Civil Engineering
Landmark and is listed on the National Register of Historic Places. Additional
buildings from the Manhattan Project and early Cold War era stand in this
area. Historic and prehistoric archaeological resources exist in the vicinity of
100-B and 100-C Areas, at least on the basis of the level of reconnaissance
that has been done there. Only three sites can be identified from area
literature (Rice 1968a, 1980). All lie partially within the 100-B and 100-C
Areas. A fourth archaeological site and the remains of the early 20th-century
town of Haven lie on the opposite bank of the Columbia River. The
archaeological site appears to contain artifact deposits about 3500-2500 years
old but has not been tested. One archaeological site near 100B/C (45BN446)
was evaluated in 1994 and the state historic preservation officer has
determined that it is eligible for listing on the National Register. The other
two sites have not been tested to determine National Register eligibility.
Numerous sites related to hunting and religious activities are located at the
west end of Gable Butte, due south of the 100-B and 100-C Areas. These
sites are part of the proposed Gable Mountain/Gable Butte Traditional Cultural
Property nomination. Test excavations conducted in 1991 at one hunting site
in Gable Butte revealed large quantities of deer and mountain sheep bone and
projectile points dating from 500 to 1500 years old."

22
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2.3 LIMITED FIELD INVESTIGATION

The 100-BC-1 LFI (DOE-RL 1993c) is an integral part of the RI/FS process and is
based on Hanford-specific agreements discussed in the Hanford Federal Facility Agreement
and Consent Order (Fourth Amendment) (Ecology et al. 1994), the Hanford Site Baseline
Risk Assessment Methodology (DOE-RL 1993f), the Remedial Investigation/Feasibility Study
Work Plan for the 100-BC-1 Operable Unit (DOE-RL 1992b), and the Hanford Past-Practice

Strategy (DOE-RL 1991). The HPPS emphas1zed 1mt1at1ng and completing waste site '
cleanup through interim actions.

- The LFI was conducted to assess the applicability of IRM for reducing human health
and environmental risks within the 100-BC-1 Operable Unit. The primary purpose of the
LFI is to collect sufficient data in order to recommend those waste sites that should remain
candidates on the IRM pathway and those waste sites which should not remain candidates for
the IRM pathway. Sites that are not recommended as candidates for an IRM will be
addressed in the final remedy selection process. The data gathered in the LFI are also used
to evaluate remedial alternatives in this FFS. :

A QRA is performed as part of the LFI, and determines the principal risk drivers in
the operable unit. The purpose of the 100-BC-1 QRA (WHC 1993) is to provide a
qualitative evaluation of human health and environmental exposure scenarios to provide
sufficient information that will allow defensible decisions to be made on the necessity of
IRM. The QRA is an evaluation of risk for a predefined set of human and environmental
exposure scenarios and is not intended to replace or substitute a baseline risk assessment.

The QRA is streamlined to consider only two human health exposure scenarios
(frequent- and occasional-use) with four pathways (soil ingestion, fugitive dust inhalation,
inhalations of volatile organics from soil, and external radiation exposure) and a limited
environmental evaluation.

Frequent- and occasional-use exposure scenarios were evaluated in the human health
QRA to provide bounding estimates of risk consistent with the residential and recreational
exposure scenarios presented in the Hanford Site Baseline Risk Assessment Methodology
(DOE-RL 1993f). Currently there are no such land uses in the 100-BC-1 Operable Unit.
Ecological scenarios were evaluated using biological receptors which live in or near the
Columbia River.

» The qualitative risk estlmatlons for carcinogens are grouped into the followmg
categories based on lifetime mcremental cancer risk (ICR):

high - ICR >1 x 10?

medium - ICR between 1 x 10* and [ x 102
low - ICR between 1 x 10 and 1 x 10*
very low - ICR <1 x 10%. :

2-3



" "DOE/RL-94-62
Draft A

For noncarcinogenic COPC,a hazard quotient >1.was a‘c)ns:idered unacceptable.

The ecological evaluation assesses dose to the Great Basin pocket mouse. The mouse
is used as an indicator receptor because its home range is comparable to the size of most
waste sites and will receive most of its dose from a waste site. Ecological risks are defined
by calculating an environmental hazard quotient. An environmental hazard quotlent greater
than one (unity) indicates significant environmental risk.

A frequent-use scenario is evaluated in the year 2018 to ascertain potential future
risks associated with each waste site after additional radionuclide decay. For the current
occasional-use scenario, the effect of radiation shielding by the upper 2 m (6 ft) of soil on
the external exposure risk at each waste site is evaluated

The results of this assessment help determine the need for IRM to select the IRM
alternatives, and to aid in the determination of risk-based cleanup levels for IRM. If an IRM
is not justified, the site is still subject to further investigation and/or remediation under the
RI/FS process. ~“The LFI for the 100-BC-1 Operable Unit documents the results of the
sampling, data evaluation, and risk assessment conclusions for the operable unit and
identifies the constituent concentrations at each site (DOE-RL 1993a). '

To determine IRM candidacy, the 100-BC-1 hlgh-prlorlty waste sites were evaluated
using the following criteria: _

o A site Pposes medium or high risk to human health under the occasional-use
scenario, or has an environmental hazard quotlent >1

o A site must have a complete conceptual model as defined in the LFI otherwise
additional data will be gathered and candidacy will be re-evaluated

. A site has contaminants at levels which exceed applicable or relevant and
appropriate requirements (ARAR)

e ' Asitehasa probable current impact on groundwater.

The LFI also assumes that burial grounds and sites that have been decontaminated and
decommissioned are IRM candidate sites regardless of the above criteria. The results of the
IRM candidacy evaluation are presented in Table 2-1. Outfall structures 116-B-7, 132-B-6,
and 132-C-2 have recently been designated as an expedited response action and will be
addressed concurrently with the river pipelines. :

The conclusions drawn during the LFI assessment were used solely to determine IRM
candidacy for high-priority sites within the 100-BC-1 Operable Unit. This FFS relies on the
data presented in the LFI/QRA. Assessments, evaluations, and conclusions drawn by the
FFS are based on the methodology described in the Process Document.
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2.4 DEVELOPMENT OF WASTE SITE PROFILES . . . - -

To facilitate the implementation of the plug-in approach described in Section 1.1,
waste site profiles must be developed for each IRM candidate waste site. Development of
the individual waste site profile is imperative to the identification of the appropriate group
and the development of applicable remedial action alternatives. The waste site profiles are
developed based on existing data for the 100-BC-1 Operable Unit IRM candidate waste sites.
Where site-specific data is unavailable, the analogous facility approach is implemented.

~The analogous facility approach allows conditions from a waste site, or sites, with
data to be assumed for waste sites without data as long as the sites are analogous (i.e., within
the same waste site group). This minimizes the amount of site-specific investigations
required to define waste site characteristics. The group profiles presented in the Process
Document serve as a basis for development of site-specific conditions addressed in each
operable unit-specific FFS. For the site-specific evaluation, the following methodology is
used when assessing data from analogous waste sites:

° Contaminants:

- assume contaminant types (radionuclides, inorganic, or organics) are
the same for all sites within a group unless site-specific data indicates
otherwise

- if a site has no data, use contaminant inventory (specific constituents)
from the group profile.

K Extent of contamination:
- determine extent of contamination based only on sne-spemﬁc data when
' available :
- - if no data are avallable use group proﬁle data to assume extent of
contamination.
The development of waste site profiles is aocomplished by describing the .original waste site,
developing refined COPC, and finally by defining the parameters of the waste site profile.
2.4.1 Site Descriptions
To aid in the identification of the appropriate waste site group, the original physical
and functional characteristics of each IRM candidate site have been developed. These

characteristics include site name, functional use, and original dimensions.

Site Name - The site name is the initial indicator of the appropriate group.
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Use Functional use of the waste site is an important characterlstlc in determmmg waste site
groupmgs For example if it is known that a site was used for transport of liquid wastes,
usmg Figure 1-3, it is pos51ble to eliminate many potential groups

Physical Description - This element defines the phy51cal characterlstlcs of a waste site by
identifying size and structure. These characteristics are valuable to evaluating extent of
contamination, as well as identifying media/material. '

Descriptions of each IRM candidate waste site are presented in Table 2-2. Potential
preliminary remediation goals are provided in Table 2-3 and reduced infiltration
concentrations are presented in Table 2-4. Tables 2-3 and 2-4 were originally developed in
the Process Document. : '

2.4.2 Refined COPC

In a manner similar to the method described in Section 2.6 of the Process Document,
refined COPC have been developed for each IRM candidate waste site. These refined COPC
are the result of screening the COPC from the 100-BC-1 QRA (WHC 1993c) against the
PRG defined in Appendix A of the Process Document (presented in Table 2-3). Tables 2-5
through 2-12 present the evaluation of refined COPC for waste sites with site specific data.
Waste sites which do not have site specific data use data from the group site profile for
COPC, and therefore no site specific COPC evaluation table is presented. Burial grounds
use process knowledge data from Miller and Wahlen (1987) to determine COPC, and no site
specific evaluation tables are presented.

The PRG are developed under a recreational exposure scenario considering risk to
human and ecological receptors, compliance with ARAR, protection of groundwater, local
background concentrations (refer to Process Document), and levels of detection (Table 2-3).
Of these sources of PRG, the most stringent value is used for screening as long as the value
. is not below local background and is above levels of detection. Another important aspect of
the PRG is that the appropriate value varies with depth. As stated in Section 2.2.2 of
Appendix A in the Process Document, humans are receptors in the first meter of soil,
animals are receptors in the first 2 m of soil, plants are receptors in the first 3 m of soil, and
protection of groundwater must be considered throughout the soil column.

The data sources used for the identiﬁcatibn of refing:d COPC include:
. Limited Field Investigation for the 100-BC-1 Operable Unit (DOE-RL 1993b)

o Radlologlcal Characterzzatzon of the Retzred 100 Areas (Dorian and Richards,
- 1976)

These data sources were also used to perform the QRA, and constitute the basic data

set. for the 100 Area source operable units. The study by Dorian and Richards (1976) was -
fairly comprehensive with respect to the number of sites investigated; however, only
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radiological data was taken, and sampling and analysis protocol was not equivalent to the
current standards. The LFI data explored a small number of sites, but collected data for
radionuclides, inorganics, and organics. Sampling and analysis protocols for the LFI data
are based on standards presented in the associated work plan (DOE-RL 1992b).

The following criteria were used fdr the assemblége of data for the identification of
the refined COPC. :

. The vadose zone was broken down into ranges consistent with the zones
- accessible by receptors as presented in the Process Document (i.e., 0 to 3 ft
[.81m], 3to6ft[.91to1.82m], 6to 10 ft [1.82 to 3.04 m], and below 10 ft
[3.04 m] in 5-ft [1.52-m] intervals).

° Maximum concentrations from the LFI and Dorian and Richards (1976) for
' each interval were identified, and the historical data was decayed to 1992 for
the consistency with the LFI data.

~e - The highest concentration between the LFI and historical data was recorded for
each interval. :

o The maximum concentrations were screened agéinst the PRG presented in
Table 2-3.-
. All constituents that exceed PRG are identified, and those exceeding a PRG in

any of the intervals are considered refined COPC for the waste site.

When reviewing the data used for the identification of refined COPC, the following
should be considered: '

o Tables report only maximum concentrations, therefore it should be noted that
the entire data sets as well as the appropriate qualifiers and sampling and
analysis protocols are discussed in the data source reports mentioned
previously. - » S ,

] Data reported at an interval break, such as 15 ft (4.57 m) were reported in
previous range (i.e., 10 to 15 ft [3.04 to 4.57 m]).

. Data reported which overlaps ranges were recorded in both ranges (i.e., data
from 14.5 to 16 ft [4.47 to 4.88 m] is recorded in the 10 to 15 ft [3.04 to 4.57
m] and 15 to 20 ft [4.57 to 6.10 m] ranges).

o Ni reported in Dorian and Richards (1976) may have been analyzed using a
surrogate, therefore the concentrations reported may not be an accurate
representation of the actual concentration at the waste site.
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] Total-uranium reported in Dorian and Richards (1976) has been recorded as
28U since #*U is the major risk contributor of the uranium isotopes in the

QRA.

Any constituent that has a concentration exceeding the appropriate PRG value at any
given depth is considered a refined COPC. The screening process results in the
identification of all refined COPC, which must be addressed by remedlal action at the given
IRM candidate waste site.

2.4.3 Waste Site Profiles

Based on data from the 100-BC-1 Operable Unit LFI (DOE-RL 1993c) and the
refined COPC discussed in Section 2.4.2, a profile for each IRM candidate waste site was
developed. The waste site profiles consist of waste site characteristics such as extent of
contamination, contaminated media/material, maximum concentrations of the refined COPC,
and a determination of exceedance of allowable soil concentrations under a reduced
infiltration scenario. The profiles perform two functions: 1) they contain the information for
comparison to the group profiles and alternative criteria defined in the Process Document;
and 2) they aid in development of a data base for determining costs and durations of remedial
activities (i.e., contaminated volume impacts cost of disposal and duration of excavation).
The profile parameters are defined below, site-specific profiles are detailed in Table 2-13.

. Extent of Contamination--The values for these parameters are based on volume
estimates performed for each site (Appendix A). Volume, length, width, and
area do not necessarily impact the determination of appropriate remedial
alternatives, however they are important considerations for developing costs
and durations of remedial alternatives. Thickness of the contaminated lens
impacts the implementability of in situ actions such as vitrification, which has
a limited vertical extent of influence.

° Contaminated Media/Material--Structural materials such as steel, concrete, and

‘ wooden timbers influence the applicability of remedial alternatives, as well as
equipment needed for actions such as removal. Presence of soils and sludges
are necessary for implementation of treatment options such as soil washing.
Presence of solid waste media impacts material handling considerations and
may require remedial alternatives which vary from sites with contammated
s011 :

o Refined COPC/Maximum Concentrations--The associated maximum
concentration for that constituent is the highest concentration exceeding PRG
detected in any of the IRM candidate waste site data. Refined COPC may
influence the applicability of remedial alternatives. For instance, presence of
radioactive contaminants may allow natural decay to be a cons1deratxon in
determining appropriate remedial alternatives, organic contaminants may
require that enhancements such as thermal desorption be added to a treatment
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system and the presence of *’Cs influences the effectlveness of treatment
alternatives such as soil washing.

o Reduced Inﬁltration Concentration--The reduced infiltration concentration is a
level which is considered protective of groundwater under a scenario where
hydraulic infiltration is limited by the application of a surface barrier. The
derivation of this concentration is documented in Appendix A of the Process
Document, and reprinted in Table 2-4. The maximum concentration detected
is compared to the allowable reduced infiltration concentration. Exceedance of
the reduced infiltration concentrations indicates that impact to groundwater will
not be mitigated by containment alternatives such as a barrier.

The profiles for each IRM candidate waste site in the 100-BC 1 Operable Unit are -
presented in Table 2-13.
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Figure 2-1. Hanford Site Map.
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‘Table 2-1. IRM Recommendations from the 100-BC-1 LFI

Qualitative Risk
Assessment . Probable Potential RM
o Conceptual Exceeds Current Impact | for Natural .
Waste Site Low- | poo | Mode ARAR " on Atenuation [ Candidate
frequency > 1 Groundwater by 2018 y
scenario
116-B-1 Process low no adequate yes -
Effluent Trench
116-B-2 Trench low no adequate no no yes
116-B-3 Pluto Crib low no adequate no no yes
116-B-5 Crib low adequate yes
116-C-5 Retention adequate no
Basin
116-C-1 Process adequate yes
Effluent Trench )
116-B-11 Retention ~ adequate 1o
Basin ‘
Process Pipe (studge) adequate no
Process Pipe (soil) low no adequate no
116-B-13/14 Sludge adequate no
Trench
116-B-6A Crib low - adequate no no no
116-B-6B Crib very low no adequate no no no
116-B-4 French Drain medmm » - adequate no yes
116-B-9 French Drain low - incomplete’ i no unknown’
116-B-10 Dry Well - " incomplete” - no unknown”
116-B-12 Seal Pit “medium - adequate no no
Crib S
132-B-4 and 132-B-5 very low yes adequate no T yes R no
(D&D Facility) ’ we
128-B-3 Dump Site low . - adequate no no no
126-B-2 Clear Well low - adequate no no no

118-B-5, 118-B-7, and 118-B-10 Burial grounds

Source:
EHQ

100-BC-1 LFI (DOE-RL 1993b)
Environmental Hazard Quotient calculated by the qualitative ecologlcal risk assessment

= Not rated by the quahtauve ecological risk assessment

= Data needed concerning nature and vertical extent of contamination, waste site remains an IRM

candidate until data are available, therefore not addressed in this FFS.

ARAR = Applicable or Relevant and Appropriate Requirements, specifically the Washington State
Model Toxics Control Act Method B concentration values for soils

2T-1
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Table 2-2. 100-BC-1.Site Description (2 sheets)

Basin)

Site
. Use Physical Dimensions Data Source
#/Name/(Alias) , i _
116-B-11 Held cooling water effluent from B Reactor for | 70 m x 6 m deep Historical
Retention Basin cooling/decay before release to the Columbia 143.3 m x 70.1 m x 1.5 m deep
(107-B Retention 1 River; large leaks of effluent to soil.

116-C-5 Retention

Held cooling water effiuent from B and C

101 m diameter x 4.9 m deep

LFI, Historical

Burial Ground
(111-B Solid Waste
Burial Site)

materials and associated equipment.

2 m cover
7.3mx 7.3 mx 2.4 mdeep

Basin (107-C Reactors for cooling/decay before release to the
Retention Basin) Columbia River; large leaks of effluent to soil.
Pipelines Transported reactor cooling water from reactors Buried 6 m bls. Historical
to retention basins, outfall structures, 116-B-1, ~6533 m total length; various
and 116-C-1 trenches; leaked effluent to soil; diameters; various depths
contains contaminated sludge and scale.
116-B-1 Received 60 million liters of high activity Unlined trench, backfilled. LFI, Historical
Effluent Disposal effluent produced by failed fuel elements; 61 mx 9 mx 5 mdeep
Trench (107-B Liquid | disposed effluent to the soil. 114.3m x 15.2 m x 4.6 m deep
Waste Disposal
Trench) .
116-C-1 Received 700 million liters of high activity Unlined trench, backfilled. Historical
Effluent Disposal effluent produced by failed fuel elements; 175.3 m x 38.1 m x 7.6 m deep
Trench (107-C Liquid | disposed effluent to the soil.
Waste Disposal
Trench)
116-B-13 Received sludge from 116-B-11 retention basin; Unlined trench, backfilled. Analogous
Sludge Trench (107-B | sludge disposed to soil then trench backfilled. 15.2 m x 15.2 m x 3 m deep
South Sludge Trench) ’ '
116-B-14 Received sludge from 116-B-11 retention basin; | Unlined trench, backfilled. Analogous
Sludge Trench (107-B | sludge disposal to soil then trench backfilled. 36.6 m x 3 m x 3 m deep
North Sludge Trench
116-B4 Received 300,000 liters of effluent, e.g., Gravel filled pipe. Historical
French Drain contaminated spend acid from dummy 1.2 m diameter x 6.1 m deep
(105 Dummy decontamination facility; disposed effluent to
Decontamination soil.
French Drain)
116-B-12 Received drainage from confinement seal system | Timber reinfox;ced excavation, filled Analogous
Seal Pit Crib in 117-B building seal pits; disposed effluent to with gravel, soil covered.
(117-B Crib) soil. 3mx 3 mx 3 mdeep.
116-B-5 Received 10 million liters of low-level effluent 25.6 m x 4.9 m x 3.5 m deep LFI, Historical
Crib (108-B Crib) from contaminated maintenance shop and
decontamination pad in 108-B building including
liquid tritium waste; disposed effluent to soil.
118-B-5 Received highly contaminated reactor Unlined L-shaped excavation. Historical
Burial Ground components removed from B Reactor. 2 m cover :
(Ball 3X) : 2mx2mx8mx14mx14mx
8.2 m x 6.1 m deep
118-B-7 Miscellaneous solid waste, e.g., decontamination | Unlined excavation. Historical

2T-2a .
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Table 2-2. 100-BC-1 Site Description

Site
. Use Physical Dimensions Data Source
#/Name/(Alias) ¥
118-B-10 Received activated reactor components; buried in | Unlined excavation. Historical
Burial Ground unlined excavation; backfilled with soil. 2 m cover ‘
(115-B/C Caisson 26.8 mx 17.7 m x 6.1 m deep
Site)
132-B4 Contaminated building demolished in piace; Demolished reinforced concrete D&D
Filter Building buried; covered with fill. (D&D Facility.) structure.
(117-B Filter : Building: 18.0m=x 11.9mx 82 m
Building) Tunnels: 58 m long
132-B-5 Contaminated gas recirculation building Demolished reinforced concrete D&D
Gas Recirculation demolished in place; buried; covered with fill. structure.
Building (115-B/C (D&D Facility.) 512mx259mx34m

Gas Recirculation
Facility)

Source: 100-BC-1 LFI (DOE-RL 1993c)
LFI = limited field investigation

2T-2b
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~ Table 2-3. Potential Preliminary Remediatidn Goals

HUMAN HEALTH ECOLOGICAL (a) | Protection JCRQL/ ZONE SPECIFIC PRG
. . : of GW |CRDL 1 2 3 4
TR = 1E-06(g) HQ= 0.1 Mouse Plant (b) (c) 03ft | 3-6ft | 6-10f8 | >10R
RADIONUCLIDES (pCi/g) .
Am-241 76.9 N/A NC NC 31 1 31 31 31 31
C-14 44200 N/A NC NC 18 50 50, 50 50 50
Cs-134 3460 N/A NC NC 5171 0.1 (h) 517 517 517 517
Cs-137 5.68 N/A NC| NC 775) 0.1 5.68 5.68 5.68 775
Co-60 17.5 N/A NC NC 1292 0.05 17.5 17.5 17.5] 1292
Eu-152 5.96 N/A NC NC 20667 0.1 5.96 5.96 5.96] 20667
Eu-154 10.6 N/A, NC NC 20667{ 0.1 10.6 10.6 10.6] 20667
Eu-155 3080 N/A| NC NC 103333 0.1 3080] 3080 3080] 103333
H-3 2900000 N/A NC NC 517] 400 517 517 517 517
K-40 12.1 N/A NC NC 145 4 (i) 12.1 12.1 12.1 145
Na-22 545 N/A NC NC 207 4 (i) 207 207 207 207
Ni-63 184000 N/A NC NC 46500 30 46500} 46500] 46500 46500
Pu-238 87.9 N/A NC NC 5 1 5 5 5 5
Pu-239/240 72.8 N/A NC NC 4 1 4 4 4 4
Ra-226 1.1 N/A NC NC 0.03] 0.1 0.1 0.1 0.1 0.1
Sr-90 1930 N/A NC NC 129 1 129 129 129 129
Tc-99 28900 N/A NC NC, 26 15 26 26| 26, 26
Th-228 7260 N/A NC NC 0.103 1(d) 1 1 1 1
Th-232 162 N/A NC NC 0.013 1 ‘ 1 1 1 1
U-233/234 165 N/A NC NC . .5 ‘1 5 5| 5 5
U-235 23.6 N/A NC NC 6 1 6 6 6 6
U-238 (e) 58.4 N/A NC NC 6 1 6 6 6 6
INORGANICS (mg/kg
Antimony N/A 167 NC NC 0.002 6 6 6 6 6
Arsenic 16.2 125 ¢ NC NC 0.013 1 1 1 1 1
Barium N/A 29200 NC NC 258 20 258 258 258 258
Cadmium 1360 417 NC NC 0.775| 0.5 0.775| 0.775] 0.775] 0.775
Chromium VI 204 2086 NC NC 0.026) 1 1 1 1 1
Lead N/A N/A NC NC 8 0.3 8 8 8 8
Manganese N/A 2086 NC NC 13] 1.5 13 13 13 13
Mercury N/A 125 NC NC 0.31] 0.02 0.31 0.31 0.31 0.31
Zinc N/A 100000 (f) NC NC 775 2 775 775 775 775
ORGANICS (mg/kg)
Aroclor 1260 (PCB) 4.34 N/A NC NC, 1.37] 0.033 1.37 1.37 1.37 1.37
Benzo(a)pyrene N/A N/A NC NC 5.68| 033 5.68 5.68 5.68 5.68
Chrysene N/A N/A NC NC 0.01] 0.33 0.33 0.33 0.33 0.33
Pentachlorophenol N/A N/A NC NC 027] 0.8 0.8 0.8 0.8 0.8

N/A=NOT APPLICABLE

NC=NOT CALCULATED. Appropriate calculanon not established at this time.

TR=Target Risk
HQ=Hazard Quotient

(a)=Human health values used in zones 2 and 3 if Ecologlcal values are not calculated.
(b)=Based on Summer's Model (EPA 1989b)
(c)y=Based on 100-BC-5 OU Work Plan QAPjP (DOE-RL 1992)
(d)=Detection limit assumed to be same as Th-232

(e)=Includes total U if no other data exist

(f)=Value calculated exceeds 1,000,000 ppm therefore use 100,000 ppm as default

(g)=Recreational exposure scenario accounting for decay to 2018

(h)=Detection limit assumed to be same as Cs-137
(iy=Based on gross beta analysis
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Draft A

Table 2-4. Reduced Infiltration Concentrations

Analyte Soil Concentration
RADIONUCLIDES pCi/g
#Am 5,012
1“c 2,924
14Cs 83,539
37Cs 125,309
“Co 208,848
2By 3,341,560
4By 3,341,560
155Eu 16,707,800
*H 83,539
K 23,391
2Na 33,416
©Ni 7,518,510
Z8py 835
9200y 627
226Ra 4
%Sr 20,885
®Tc 4,177
Z8Th 16.708
22Th 2.088
nIBUY 835
B5yY 1,002
28y 1,002
INORGANICS mg/kg
Antimony 0.251
Arsenic 2.088
Barium 41,770
Cadmium 125.309
Chromium (VI) 4.177
Lead 1,253
Manganese 2,088
Mercury \ 50.123
Zinc 125,309
ORGANICS mg/kg
Aroclor 1260 221
Benzo(a)pyrene 919
Chrysene 2
Pentachlorophenol
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Table 2-5. 116-B-11 Retention Basin Refined Contaminants of Potential Concern

PHILTP L

I Refined

Zone 1 Zone 2 Zon: 3 Zone 4 :

116-B-11 0-3ft 3-6ft 6-1)ft 10-15f 15-20f 20-25f 25-30 ft 30-351t 35-40ft § corc

Max 4§  Screening* Max | ® Screening* " Max | Screening* Max __|Screening®] Max _[Screening* Max__ |Screening’}]  Max _|Screening*} Max [Screening®] M |Screening*] Summary
RADIONUCLIDES (pCi/g) : P : : :
Am-241 NO abcdef: . NO bcde MO cde NO d e NO de NO de NO d e NO d e NO de
C-14 469E+00INO  a bc d el 259E+02]YES . b " JNO cde NO d e NO de NO de NO de NO de NO d e gYES
Cs-134 S.JOE-OIINO a bc d 4.60E-01{NO : b c d 7.36E-03{MO0 ¢ d 1.10E-01IJNO d 5.06E-02IJNO d 2.94E-03|NO d 1.43E-03|NO d NO d e K NO d e
Cs-137 3.74E+02}YES Pd 8.30E+02]YES " 291E+02]ES d 2. 70E+02{NO d 1.45E+02INO  d 4.98E+01|NO d 3.04E+01INO d NO de 7.615+00|NO d YES
Co-60 3.17E+03|YES 4.39E+03{YES 2.07E+02|"ES d 2.07E+02INO d 9.27E+01INO  d 2.56E-01|NO d 427E-01{NO 'd NO d e o NO d ¢ JYES
Eu-152 1.02E+041YES d 2.83E+04} YES. 1.02E+03['[ES d 9.72E+02|[NO d- 2.87E+02[NO d 1.90E+00INO d 4.86E+00JNO d NO de NO d e JYES
Eu-154 3.12E+03{YES od 8.24E+03{YES! d 2.22E+02{*'ES d 2.84E+02{NO d 9.09E+0} INO d 1.65E+00INO d 9.94E-01{NO d NO de - NO d e JYES
Eu-155 9.42E+01INO a b.c d 5.03E+02INO b c d’ 5.89E+00))10 ¢ d 5.14E+00|NO d- 7.70E+09INO  d 1.71E+00{NO d 1.39E-01|NO d NO de 2.35E-02INO d e
H-3 3.69E+0IINO a b:c de 1.OIE+02INO b c de 1.70E+01{3O ¢ d e 6.89E-01INO d e 7.70E+0)INO  d e 1.54E+00|NO d e 227E+00[NO d e NO de : NO d e
K-40 i INO abicde P NO bcde NO cde NO de NO de NO de NO de NO d e NO de
Na-22 NO abcde NO becde NO cde NO d e NO de NO d e NO de NO d e NO de
Ni-63 5.10E+04}YES :a b ¢ 3.76E+04INO/ b ¢ & NO cde NO de NO de NO de NO de - INO de NO d e JYES
Pu-238 4.14E+00INO ,a b ¢ d 7.66E+00|{YES b c - S11E-0{NO ¢ d e 2.82E-01INO d e NO de NO de NO de NO de NO d e JYES
Pu-239/240 1.70E+02{YES ° 3.40E+02]YES : 1.80E+01]YES ¢ 1.10E+01|YES 7.60E+GO[YES 6.75E-01INO . d ¢ 1.40E-01]NO d e NO de NO d e JYES
Ra-226 " INO ;abcde ) INO bcde NO cde NO de NO de INO de NO de NO d e NO d e
Sr-90 2.J0E+02})YES a b ¢ S5.43E+01INO b ¢ d 5.43E+00INO ¢ d 3.33E+00|NO d - 4.82E+(0INO d 1.97E+00INO  d 6.65E-01JNO d e NO de 1.15E+00{NO d YES
Tc-99 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de ) NO de
Th-228 NO ‘abcde| UNO bcde NO cde NO de NO de NO d e NO d e NO de NO de
Th-232 NO abcde NO becde NO cde NO d e NO de NO de NO de NO de NO de
U-233/234 NO abcde ‘INO bcde NO cde NO de NO d e NO d e NO de NO de NO de
U-235 NO abcdel . ‘INO bcde NO cde NO d e NO d e NO d e INO " d e NO d e NO de
U-238 990E-0IINO abcde "9.00E+00}JYES b ct 270E-01NO c de 3.90E-01|NO d e 4.20E-01INO d e 2.20E-01{NO d e NO de NO de NO d e JYES
INORGANICS (mg/kg) I I
Antimony B NO abcde INO b cide: NO cde NO de NO d e NO d e NO de NO de NO de
Arsenic NO abcde {INO bcdei NO cde NO d e NO de NO de NO de NOC d e NO d e
Barium NO abcde NO bcde NO cde NO de NO de NO de NO de NO d e NO de
Cadmium NO abcde NO bcecde NO c de NO de NO de NO de NO d e NO d e NO d e
Chromium VI NO abcde »JNO becde NO cde NO de NO de NO de NO d e NO de . NO de
Lead NO abcde NO bcde NO cde NO de NO de NO de NO de NO d e : NO de
Manganese NO abcde NO bcde NO cde NO de NO d ¢ NO d e NO d e NO de NO d e
Mercury NO abcde NO bcde NO cde NO d e NO d e NO d e NO de NO d e NO d e
Zinc NO abcde NO becde NO cde NO de NO d e NO de NO de NO de NO de
ORGANICS (me/kg) ' A ,
Aroclor 1260 (PCB) § NO abcde NO becde NO cde NO d.e NO de NO de INO d e NO d e NO de
Benzo(a)pyrene 1 NO abcde NO bcde NO ¢ de NO de NO d e NO d e NO de NO d e NO de
Chrysene NO abcde NO bcde NO cde NO de NO de NO d ¢ NO d e NO de NO de
Pentachlorophenol  § NO abcde NO bcde NO c¢cde NO de NO de NO de NO de NO de NO de
* Maximum concentrations are screened against the PRG. : : j PRG = Preliminary Remediation Goals Sources:
The COPC are refined based on the soil concentration and the PRG. . : COPC = contarainants of potential concem S
The elimination of a COPC is described by the letters which follow (i.c., a, b, c, d, e t) PCB = polychlorinated biphenyls Dorian, J.J., and V.R. Richards, 1978, Tables 2.7-1,2, 7,9

a) Soil concentration < or = human health concentration
b) Soil concentration < or = animal concentration
c) Soil concentration < or = plant concentration

d) Soil concentration < or = protectiveness of ground water concemraltion
¢) Soil concentration < or = CRQL/CRDL

CRQL = contrzct required quantitation limit
CRDL = contrict required detection limit

Max = Blank: No information is available, or not detected

Screening = YES: Exceeds PRG
Screening =

=NO: Eliminated as COPC

DOE/RL-94-62
Draft A
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Table 2-6. 116-C-5 Retention Basin Refined Contaminants of Potential Concern Draft A
Zone 1 - : Zone 2 Zone 3 Zone 4 Refined
116-C-5 ' - 0-3ft ¢ - 3-6ft . 6-101t 10-15f . 15-20ft 20-25ft 25-30ft 30-351 COPC
ax | Screening*_ "Max | Screening* Max__ | Screening* Max___ | Screening* Max ]| Screening* Max__ | Screening® | Max | Screening®* J Max | Screening® § Summary
RADIONUCLIDES (pCi/| ) .
Am-241 3.40E+O1|YES a b - 1.30E-01|NO b c d e NO cde NO .de 4.00E-03|NO de - _|NO de NO de NO d e JYES
C-14 2.59E+02|YES a b ¢ NO becde NO cde NO de 4.10E-01{NO de NO de NO de NO d e JYES
Cs-134 7.82E+00INO  a b ¢ d 5.52E-01NO b c d 1.15E-03|JNO c d e 7.82E-04|NO ...d e 6.90E-04|NO de 3.91E-03|NO de NO de NO de
Cs-137 1.73E+03| YES N 2.15E+03{YES 2.77E+01]|YES d 1.04E+02|NO d 8.30E+01JNO d 2.21E+01{NO d NO de NO d e JYES
Co-60 1.95E+03) YES - -3.05E+02) YES d 6.22E+00JNO ¢ d 3UA7E+0IINO d 5.00E+01{NO d 5.86E+00|NO d NO de NO d e JYES
Eu-152 5.75E+03| YES - d 1.37E+03| YES d 5.75E+00|[NO ¢ d 1.64E+02|NO d 1.72E+02|NO d 2.61E+01{NO d NO de NO d ¢ JYES
Eu-154 6.53E+03]) YES - d 7.10E+02] YES d 1.L1I6EH+00JNO ¢ d 4.54E+01|NO d 4.83E+01|NO d 8.24E+00{NO d NO de NO d e RBYES
Eu-155 5.35E+02[NO a b c d 7.38E+01INO b ¢ d ‘1.07E-01JNO  c d 1.71E+00|NO d 3.32E+00|NO d 9.20E-01|NO d NO de NO de
H-3 247E+01INO  a bc de} 1.78E+03JYES bc NO cde 207E-01INO ~ de NO de NO de NO dec NO d ¢ RYES
K-40 NO abcde JNO bcde NO cde NO de NO de NO de NO d e NO de
Na-22 NO abcde NO bcde NO cde NO . de NO de NO de NO d ¢ NO de
Ni-63 4.56E+03|[NO  a b c d NO bcde NO cde NO de NO de NO de NO d e NO -de
Pu-238 9.40E+00JYES a b ¢ NO becde NO cde NO de NO de NO de NO d e NO d ¢ JYES
Pu-239/240 2.30E+02| YES - 7.90E+00|YES b ¢ 240E-01{NO c d e 1.80E+00|NO d 1.90E+00|NO d 2.90E-01|NO de NO de NO d e JYES
Ra-226 8.40E-01]YES a b ¢ - 6.80E-OI[YES b ¢ NO cde NO de 1.02E+00]YES ' NO de NO d e NO ~d e JYES
Sr-90 7.70E+02]YES a b ¢ 2.99E+02|]YES b ¢ 3.12E+00|[NO ¢ d 6.79E+00|NO d 5.43E+00|NO d 4.21E+00|NO- d NO d’z NO. d ¢ JYES
Tc-99 ) NO abcde NO bcde JNO - c-d e - NO .de ~ INO de NO de NO d.z NO de
Th-228 NO abcde NO bcde INO cde’ NO de 4.40E+00] YES NO de NO di: NO d ¢ JYES
Th-232 ] NO abecde NO bcde NO cde NO . de NO de NO de NO de NO de
U-233/234 1.40E+00]NO  a b ¢ d NO bcde NO cde 7.80E-01]NO de 8.40E-01|NO d e NO de NO de NO de
U-235 8.00E-02JNO a bc de NO bcde NO .cde NO de 9.00E-03|NO de NO de NO de NO de
U-238 3.00E+00INO a b c d 990E-01NO bcde NO cde NO de NO de NO de NO d.e NO de
INORGANICS (mg/kg) . i
Antimony NO abcde NO becd INO c de NO de NO de NO de NO de NO de
Arsenic ~ JNO abcde NO becd NO cde NO de NO de NO de NO d'e NO de
Barium NO abcde 2.60E+02]YES b ¢ NO cde NO de NO de NO de NO de NO d e JYES
. |]Cadmium NO abecde ‘INO bcde NO cde NO de 8.40E-01{YES NO de NO de NO d e JYES

Chromium VI 6.09E+02]YES a b c. ‘ NO becde NO cde NO de NO de NO de NO d-e NO d e §YES
Lead 5.64E+02] YES INO bcde NO cde NO de NO de NO de NO die NO d e JYES
Manganese NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Mercury 4.30E+00]YES a b c NO bcde NO cde NO de NO de NO de NO d-e NO d e JYES
Zinc 3.09E+02I[NO a b ¢ d NO bcde NO cde NO de NO de NO de NO de NO de
ORGANICS (mg/kg) ‘ : :
Aroclor 1260 (PCB) NO abcdel P INO bcde NO cde NO de NO de NO de NO d-e NO de
Benzo(a)pyrene NO abcdel NO bcde NO cde NO de NO d e NO de NO de NO de
Chrysene 1.00E-01|JNO - e NO bcde NO cde NO de NO de - |NO de NO de NO d e
Pentachlorophenol 9.20E-01)YES | - INO bcde NO cde NO de NO de NO de NO de NO d e JYES

Maximum concentrations are screened against the PRG ; : * PRG = Preliminary Remediation Goals Sources: :
The COPC are refined based on the soil concentration and the PRG. ' . : COPC = contaminants of potential concern -
The elimination of a COPC is described by the letters which follow (i.e., a, b, c d, e, ). . o . PCB = polychlorinated biphenyls Dorian, J.J.,, and V.R . Richards, 1978, Tables 2.7- 4, 5, 8, 13

a) Soil concentration < or = human health concentration | : ) . - CRQL = contract required quantitation limit ’

b) Soil concentration < or = animal concentration =~ . ' ' CRDL = contract required detection limit DOE-RL, 1993b, Tables 3-31, 32, 33, 36

¢) Soil concentration < or = plant concentration ‘ : : LFI = limited field investigation

d) Soil concentration < or = protectiveness of ground water concentrauon : . Max =Blank: No information is available, or not detected

e) Soil concentration < or=CRQL/CRDL - Screening = YES: Exceeds PRG

f) Ra-226 is eliminated as a COPC because non-waste site samplcs presented . L Screening =NO: Eliminated as COPC

in Table 3-1 of the 100-BC-2 Operable Unit LFI Report (DOE-RL 1994d) show Radium-2:.6
ata concentratiop of approximately 1 pCi/g (i.e., average + 2 standard deviations).
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Table 2-7. .116-B;1 Process Efﬂuenf Trench Refined Contaminants of Potential Concern Drafy A

Zone 2 L Zone 3 Zone 4 - : | Refined

Zone 1 |
116-B-1 . 0-3ft | 3-6ft P 6-10ft ’ 10-15 ft ] 15-20 i 20-25ft 25-30ft 30-35ft | copc
Max_ |  Screening® | Max [ ! Screening* . Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max [ Screening* Max___| Screening* | Summary
RADIONUCLIDES (pCi/g - ' - :
Am-241 INO abcde NO bcecde NO cde NO de 4.82E-01|NO de 5.00E-02|NO d-e 2.00E-03|{NO de - - INO de
C-14 NO abcde = NO becide NO cde NO d 6.18E+00|NO de 3.76E+00[NO d-e 1.89E+00|NO de NO de
Cs-134 NO. abcde 3.13E-04INO b cde NO cde NO d 4.53E-01]NO d NO de NO de NO de
Cs-137 NO abcde 8.30E-02INO bc de NO cde 1.80E-01|{NO d 4.39E+01|NO d 1.04E+01{NO d 1.39E-+00|NO d- - NO de
Co-60 NO abcde 2.68E-02[NO bc de 134E-02INO c d e 3.42E-02|NO de 4.76E+00|NO d 3.89E-01]NO d NO del - NO de
Eu-152 NO abcde 4.42E-01INO b ¢ d 345E-01INO ¢ d 7.07E-01|NO d 1.22E+02INO d 1.76E+01{NO d 4.11E+00|NO d ) NO de
Eu-154 NO abecde . INO bcde NO cde 1.68E-01{NO d 1.36E+01|NO d 1.20E+00JNO d NO de NO de
|Eu-155 NO abcde ‘1.82E-02[NO b cde 1.28E-02[NO ¢ d e 6.42E-03{NO de 1.28E+00|{NO d NO d e NO de NO de
H-3 NO abcde N NO bcde NO cde NO de 1.09E+00|{NO de NO de NO de NO. de
K-40 NO abcde - - INO bcde NO cde NO de : NO de NO d-e NO de NO . de
Na-22 NO abocde - NO bcde NO cde NO de NO de NO de NO de NO- de )
Ni-63 NO abcde NO bcde NO cde NO de NO d e NO de NO de NO de
Pu-238 , NO abcde NO bcde NO cde NO de "1.08E-01]NO de NO de NO de NO de
Pu-239/240 . ; NO abcecdel]lt - NO bcde NO cde NO de 3.60E+00]NO d 2.69E-01|NO de NO de NO de
- {Ra-226 \ NO abcecdel - - NO becde NO ¢ de NO'. ---d e -INO de NO de NO de NO . de
Sr-90 : NO abcde 8.83E-03INO bcde 475E02INO c¢c d e 2.58E-02|NO de 1.32E+01INO d 5.08E+00INO d 1.54E+00|NO d NO de
Tc-99 . NO abcde - NO bcde NO cde NO de : NO de - {NO de NO de NO de
Th-228 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Th-232 NO abecde NO bcde NO cde NO de NO de NO de NO de NO de
J-233/234 : NO abcdef NO bcde NO cde NO de NO de NO de NO del] - NO de
U-235 . ; NO abcdelf NO bcde NO cde NO de - JNO de NO de NO de | NO de
U-238 . NO abcde NO bcde NO cde NO de 2.80E-01|NO de NO de NO de NO d e
INORGANICS (mg/kg) : . =
Antimony : NO abecde NO bec de NO cde NO de NO de NO de NO de NO de
Arsenic i NO abcde NO becde NO cde NO de NO de NO de NO de INO de
Barium - ‘ NO abcde NO bc de NO cde NO de NO de NO de NO de NO de *
Cadmium . NO abcde NO bcde NO cde NO de NO de NO de INO de NO de ,
Chromium VI ' NO abocecde NO bcde NO cde NO de 3.30E+01}YES NO de NO defl - NO d e JYES
Lead NO abcde NO bicde NO cde NO: de NO de NO de NO de NO de ;
Manganese NO abcde NO bcde NO cde NO de 8.39E+02] YES NO de NO de NO d ¢ JYES :
Mercury NO ‘abcde NO bcde NO cde NO de NO de NO de INO del - NO de .
Zinc NO ‘abcde NO bcde NO cde NO de .1.28E+02{NO d NO d e NO dej - NO d e
ORGANICS (mg/kg) : : -
Aroclor 1260 (PCB) NO abcdel . JNO bcde NO ¢ de NO de NO de NO del NO de NO de
Benzo(a)pyrene NO abcdel NO bcde NO cde NO de NO de NO del NO de NO de
Chrysene NO abocdel INO bcde NO cde NO de NO de NO del NO de NO d e .
Pentachlorophenol NO abcdef - qNO bcde NO cde NO de NO de NO def NO de NO de i
* Maximum concentrations are screened against the PRG. . ] PRG = Prehminary Remediation Goals - Sources: i
The COPC are refined based on the soil concentration and the PRG. ) COPC = contaminants of potential concern
The elimination of a COPC is described by the letters which follow (i.e., a, b, c, d, ¢, f). PCB = polychiorinated biphenyls DOE-RL, 1993b, Tables 3-2, 3 )
a) Soil concentration < or = human heaith concentration . . CRQL = contract required quantitation limit ] s B i
b) Soil concentration < or = animal concentration ) . CRDL. = contract required detection limit Dorian, J.J., and V.R. Richards, 1978, Tables 2.7-3
c) Soil concentration < or = plant concentration . ' - Max = Elank: No information is available, or not detected
d) Soil concentration < or = protectiveness of ground water concentration o Screening = YES: Exceeds PRG
€) Soil concentration < or = CRQL/CRDL : _ : . Screening = NO: Eliminated as COPC
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Table 2-8. 116-C-1 Process Effluent Trench Refined Contaminants of Potential Concern

FaIEEoRTET

The COPC are refined based on the soil concentration and the PRG. :
The elimination of a COPC is described by the letters which follow (1 €., a, b, c.doef)
a) Soil concentration < or = human health concentration i '

b) Soil concentration < or = animal concentration
¢) Soil concentration < or = plant concentration

d) Soil concentration < or = protectiveness of ground water concentratlon
e) Soil concentration < or = CRQL/CRDL

COPC = contaminants of potential concern

PCB = polychlorinated biphenyls

CRQL = contract required quantitation limit
CRDL = contract required detection limit

Max = Blank: No information is available, or not detected
Screening = YES: Exceeds PRG

Screening =NO: Eliminated as COPC -

Dorian, J.J., and V.R. Richards, 1978, Tables 2.7-6

Zone 1 Zone 2 Zone 3 Zone 4 Refined
116-C-1 0-3ft 3-6f . 6-101ft 10-15ft 15-20 ft 20-25ft 25-30f 30-351t 35-40ft COPC
Max | Screening* Max | Screening* Max__ | Screeaing* Max | Screening®| Max  [Screcning® Max | Screening® Max _ |Screening® Max___|Screening* Max__ | Screening*] Summary
RADIONUCLIDES (pCi/g) . : T
Am-241 NO abcde NO bcde NO cde NO de NO de NO d e NO d e NO de NO de
C-14 NO abcde NO becde CING i de NO de NO de NO de NO de NO de : NO de
Cs-134 NO abcde 2.67E-04|[NO b ¢ d 8.28E-04{NO  « d 9.66E-03INO d 3.13E-02{NO d 1.10E-02]JNO d NO de NO de 2.07E-01|NO d
Cs-137 NO abcde 242E-01INO b ¢.d 1.18E+01|YES d 3.60E+01|NO d 5.54E+01]NO " d 3.32E+02]NO d 1.45E+02INO d INO d e 1.38E+01|NO  d YES
Co-60 NO abcde 3.66E-02INO b ¢ de 2.68E+00INO = d 6.34E+01]NO d 220E+02|]NO d 5.73E+01|NO d 476E+01|NO d NO de 1.17E+00|]NO d
Eu-152 NO abcde 4.86E-01]NO b ¢ d 6.63E+00) YES d 2.12E+02]NO d 4.02E+02INO " d 9.72E+01{NO d 2.83E4+02]NO d 7.96E-02[NO d e 1.02E+01|NO d YES
Eu-154 NO abcde 1.56E-0IJNO b ¢ d 3.69E+00INO  : d 1.70E+02]NO  d 1.05E+02|NO  d 2.19E+01|{NO d 5.96E+01|NO d NO de 341E+00{NO d
Eu-155 NO abcde 3.00E-02[NO bcde 1.82E-01INO = d 2.25E+00|NO d 6.53E+00|NO  d 1.03E+00|NO_d 3.00E+00|NO_ d NO de 5:36E-01|NO__d
H-3 NO abcde 332E0IINO bcde 1.70E+00INO  : d e 4.46E-01INO d e 9.72E-01|NO d ¢ 340E+00INO d e 1.62E+01|NO d e NO de 8.51E+00[NO d e
K40 NO abececde ' NO bcde NO :de NO de INO d e NO de NO .d e NO de NO de
Na-22 NO abcde NO becde NO :de NO de NO de NO de NO de NO de NO d ¢
Ni-63 NO abcde NO bcde NO =:de NO de NO de NO de NO de NO de NO de
Pu-238 NO abcde NO bcde NO :de NO de NO de NO de NO d e NO de NO d e
Pu-239/240 NO abcecde NO becde NO :de 7.50E-01INO d e 2.10E+00{NO d 1.80E+00{NO d 5.30E+00}YES NO d e NO d e JYES
Ra-226 INO- abcde NO bcde NO :de NO de NO de NO de NO d e NO de i NO de
Sr-90 . NO abcde 2.65E-01INO bcde 278E-0II[NO : d e 5.36E-01{NO d e 523E-01INO d e 6.65E-01]NO d e 5.70E+00]JNO d 2.51E-01JNO d e 340E-0IINO d e
Tc-99 NO abcde NO bcde NO :cde NO de NO de ' NO de NO d e NO de R NO d e
{Th-228 NO abcde NO .bcde NO cde NO de. NO de NO d e NO de NO de NO d e
Th-232 NO abcde NO bcde NO cde NO de NO de NO de NO.d e NO d e NO d e
U-233/234 NO abcecde NO bcde NO cde NO de NO de NO de NO de NO de NO de
U-235 NO abcde NO bcde i NO cde NO de - INO de NO d ¢ NO de NO de NO de
U-238 NO abecde 7.50E-02[NO b cdel' 310E0I[NO c de 220E-01INO d e 3.20E-0IINO d e 2.50E-02|NO d e 1.60E-0IINO d e NO de 2.10E-01{NO d e
INORGANICS (mﬂ ) : . . :
Antimony NO abcde : INO bcecde NO cde NO de NG de NO de NO. de NO de NO de
Arsenic NO abcde ! NO becde NO cde NO de NO de NO de NO de NO de NO de
Barium NO abecde § NO: bcde NO cde NO de NO de NO de NO de NO de NO de
Cadmium NO abcde : NO ! b.c de NO cde NO de NG d e NO de NO de NO de NO de
Chromium VI NO abcde NO: bcde NO c¢de NO d e NO d e NO de NO de NO de NO de
Lead NO abcde NO. bicde ; NO cde NO d e NO d e NO de NO de NO d e NO d e
Manganese NO abcde NO' b:c de ; NO cde INO d e NC de NO d e NO de NO de NO de
Mercury NO abcde NO: b'cde NO cde NO de NC de NO d e NO de NO de NO d e
Zinc NO abcde NO becde NO cde NO de NC de NO de NO de NO d e NO de
ORGANICS (m : I :
Aroclor 1260 (PCB) NO abcde NO, blc de NO cde NO de NC de NO de NO de NO de NO _d ¢
Benzo(a)pyrene NO abcde NO b cde NO cde NO de NO de NO de NO de NO de NO de
Chrysene NO abcde NO becde NO cde NO de NO de NO de NO de NO d e NO d e
Pentachlorophenol NO abcde NO becde NO cde NO de NO de NO de NO de NO de NO de
* Maximum concentrations are screened agamst the PRG. - : PRG = Preliminary Remediation Goals Sources:

DOE/RL-94-62
Draft A
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Table 2-9. 116-B-5 Crib Refined Contaminants of Potential Concern
Zone 1 Zone 2 Zone 3 Zone 4 § Refined
116-B-5 0-3ft 3-61ft 6-101t 10-15 ft 15-20 f 20-25 ft 25-30 1t 30-351t } corc
Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* ] Summary
RADIONUCLIDES (pCi/, :
Am-241 NO abcde NO ‘bcdel  600E-03IND cde 2.00E-03|NO de 2.001-03|NO de NO de NO de NO de
C-14 NO abcde NO bcde ND c¢cde NO de " INO de NO de NO de NO de
Cs-134 NO abcde NO :bcde 133E-04IND cde NO de NO de NO de NO de NO de
Cs-137 NO abcde NO bcdel. 31IE-01{ND ¢ d . NO de . INO de NO de NO de NO d e
Co-60 NO abcde NO bcdel: 25E+00IND ¢ d 2.60E-01{NO d 1.84E-01|NO d NO de NO de NO de
Eu-152 NO abcde NO bcdel: 1ISE+01}YES d 1.53E+00|NO d ] NO de NO de NO de NO d e JYES
Eu-154 NO abcde NO bcde 2.53E4+00IND ¢ d NO de NO de NO de NO de NO de
Eu-155 INO abcde NO "becde - 1.50E-02{ND c¢ d e NO de NO de NO de NO de - NO de
H-3 NO abicde NO bcecde 2.96E+04}YES ¢ NO de NO de 1.82E+02|NO de NO de g NO d ¢ JYES
K-40 NO abcde NO bcecde ND cde NO de NO de NO de NO de NO de
Na-22 NO abecde NO bcde NO cde NO de NO de NO de NO de NO de
Ni-63 NO abcde NO : bcde NO cde NO de NO de NO de NO de NO de
Pu-238 NO abcde NO bcde NO c¢cde NO de NO de NO de NO de NO de
Pu-239/240 NO abcde NO bcde ND cde NO de INO de NO de NO de NO de
Ra-226 NO abcde NO . bcde NDO cde NO de NO de NO de NO de NO de
Sr-90 NO abecde NO: bcde 1.09E-0IINO <c d e NO de 1.50E-01|NO de NO de NO de NO d e
Tc-99 NO abcde NO. bcde NO c¢cde NO de ' NO de NO de NO de NO de
Th-228 NO abgcde NO becde NO cde NO de NO de. NO de NO de NO de
Th-232 NO abcde NO. bcde NO cde NO de NO de NO de NO de NO de
U-233/234 NO ab.cde NO bcde NO cde NO de NO de NO de NO de NO de
U-235 NO abcde NO becde NO cde NO de NO . de NO de NO de NO de
U-238 NO abcde NO. becde NO c¢cde NO de NO de NO de NO de NO de
INORGANICS (mg/kg) j '
Antimony NO abcde NO becde NO cde NO de NO de NO de NO de NO de
Arsenic NO abcde NO bc de NO cde NO de NO de NO de NO de NO de
Barium NO abcde NO becde 9.02E+01|NO ¢ d 4.84E+02[YES 7.863+01|NO -d NO de NO de NO d e JYES
Cadmium NO abcde NO bc de NO ¢ de NO de NO de NO de NO de NO de
Chromium VI NO abecde NO bcde NO cde NO de NO de NO de NO de NO de
Lead NO abocde NO bcde NO c¢cde NO de NO de . INO de NO de NO de
Manganese NO abcde NO bcde NO cde NO de NO de NO de NO de -~ NO de
Mercury NO abcde NO bcde 1.40E+00{YES ¢ 1.10E+00]| YES 2.90E+00|YES NO de NO de - NO d e JYES
Zinc NO abcde - INO becde 6.84E+01{NO ¢ d 6.94E+01|NO d 1.258+02]NO d NO de NO de NO de
ORGANICS (mg/kg) :
Aroclor 1260 (PCB) NO abcde NO bcde NO cde NO de NO de NO del NO de NO de
Benzo(a)pyrene NO abcde NO: bcde NO cde NO de NO de NO del NO de NO de
Chrysene NO abcde INO becde NO cde NO ‘d e NO de NO del NO de NO de
Pentachlorophenol NO abecde INO bcde NO cde NO de NO de NO del NO de NO de
* Maximum concentrations are screened against the PRG. : i PRG = Preliminary Remediation Goals - Sources:

The COPC are refined based on the soil concentration and the PRG.
The elimination of a COPC is described by the letters which follow (i.e., a, b, c, d e, f).
a) Soil concentration < or = human health concentration
b) Soil concentration < or = animal concentration.
c) Soil concentration < or = plant concentration
d) Soil concentration < or = protectiveness of ground water concentration
¢€) Soil concentration < or = CRQL/CRDL

COPC = contaminants of potential concern
PCB = polychlorinated biphenyls
CRQL = contract required quantitation limit

CRDL = contract required detection limit

Max = Blank: No information is available, or not detected
Screening = YES: Exceeds PRG
Screening =NO: Eliminated as COPC

DOE-RL, 1993b, Tables 3-24, 25

Dorian, J.J., and V.R. Richards, 1978, Tables 3.4-1

DOE/RL-94-62
Draft A
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Table 2-10. 116-B-4 French Drain Refined Contaminants of Potential Concern Draft A

| Zone 1 Zone 2 Zone 3 Zone 4 ; ] Refined
116-B4 | 0-3f 3-6ft 6-101t 10-15 £t 15-20ft 20-25ft 25-30ft 30-35ft | corc
I Max |  Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max__ | Screening* Max__ | Screening* § Summary
RADIONUCLIDES (pCi/g
Am-241 NO abcecde NO bcde NO cde NO . de , NO de NO de NO de NO de
C-14 NO .abcde NO bcde NO cde NO de NO d e NO de NO de NO de
Cs-134 NO abcde NO bcde 1.841-04]NO de NO de NO de NO de NO de NO de
Cs-137 NO abcde NO bcde 2.08E+02| YES d 6.71E+01|NO d NO de NO de NO de NO d e JYES
Co-60 NO abcde NO bcde 2.68E+02| YES d 6.34E+00[NO d NO d e NO de NO de NO d e JYES
Eu-152 NO abcde NO bcde 4.20E+02|YES d 3.05E+01{NO d NO de NO de NO de NO d e BYES
Eu-154 NO abcde NO bcde 4. 54E+01|YES d 4.83E+00JNO d NO de NO de NO de NO d e JYES
Eu-155 NO abcde _INO bcde 6.53E+00JNO ¢ d 2.14E-01{NO d NO de NO de NO de NO de
H-3 NO abcde NO bcde 1.22E+02INO c d e NO de NO de NO de NO de NO de
K-40 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Na-22 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Ni-63 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Pu-238 NO abecde NO becde 291E-01JNO c d e NO de NO de NO de NO de NO de
Pu-239/240 NO ab¢cde NO bcde 8.60E+00|YES ¢ " .72.70E+00|YES - - ¢ - INO .- d e NO de NO de NO d e JYES
Ra-226 NO abcde NO bcde NO cde -[NO de NO de NO de NO de NO de
Sr-90 NO abecde NO bcde 3.73E+01|[NO ¢ d 2.24E+00|NO d NO de NO de NO de NO de
Tc-99 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Th-228 NO abcde NO becde NO cde NO de INO de NO de NO de NO . de
Th-232 NO abcde NO bcde NO cde NO de NO de NO de NO de INO de
U-233/234 NO abcde NO bcde NO cde NO de NO de NO de NO de NO d e
U-235 NO ‘abcde NO. bcde NO cde NO de NO de NO de NO de NO de
U-238 . NO abcde NO bcde 2.80E-01INO c de NO ~ de NO de NO de NO de NO de . '
INORGANICS (mg/kg) . : : ; . '
Antimony NO @abcde NO b.cde NO cde NO de NO de NO de NO de NO de '
Arsenic NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Barium NO abcde NO bicde NO cde NO de NO de NO de NO de NO de
Cadmium NO ‘abcde NO bcde NO cde NO de NO de NO de NO de NO de
Chromium VI NO abocde NO bcde NO cde NO de NO de NO de NO de NO de
Lead NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Manganese NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Mercury NO abcde NO becde NO cde NO de NO de NO de NO de NO de
Zinc NO @a@abcde NO bc de NO cde NO de NO de NO de NO de NO de
ORGANICS (mg/kg) : I
Aroclor 1260 (PCB) NO abcde | NO becde NO cde NO de NO de NO de NO “de NO - de
Benzo(a)pyrene NO abocdel NO bcde NO c¢cde NO de NO de NO de NO de NO de
Chrysene NO abcdel NO b.cde NO cde NO de NO de NO de NO de NO de
Pentachlorophenol NO abcdel , NO bcde NO cde NO de NO de NO de NO de NO de
Maximum concentrations are screened againstthe PRG. : . : ' PRG = Preliminary Remediation Goals Sources:

The COPC are refined based on the soil concentration and the PRG. ;
The elimination of a COPC is described by the letters which follow (i.e., a, b, c, d, €, ).
a) Soil concentration < or = human health concentration B '
b) Soil concentration < or = animal concentration ’
c) Soil concentration < or = plant concentration .
d) Soil concentration < or = protectiveness of ground water concentration .
e) Soil concentration < or = CRQL/CRDL

COPC = contaminants of potential concern

PCB = polychlorinated biphenyls

CRQL = contract required quantitation limit

CRDL = contract required detection limit

Max = Blank: No information is available, or not detected
Screening = YES: Exceeds PRG

Screening =NO: Eliminated as COPC

Dorian, J.J., and V.R. Richards, 1978, Table 3.4-1 E
(As 116-B-3, 105-B Pluto Crib) '

i
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Table 2-11. 100 B/ Pipeline Sludge Refined Contaminants of Potential Concern . _ . DOE/RL-94-62

Draft A
Pipeline Zone 1 Zone 2 Zone 3 Zone 4 Refined
Sludge 0-3ft ' 3-6ft ' 6-10ft 10-15ft 15-20 ft 20-25ft 25-30ft { 30-35ft COPC
Max |  Screening* . Max | Screening* Max | Screening* Max _ [ Screening* Max | Screening* Max | Screening* Max [ Screening* ‘Max___| Screening* J Summary
RADIONUCLIDES (pCi/g ' )
Am-241 NO abcd NO bcde NO cde NO de NO de NO de NO de NO de
C-14 1.20E+0IINO a b ¢ d NO bcde NO cde NO de NO de NO de NO de NO de
Cs-134 1.66E+0I|INO a b ¢ d NO bcde NO cde NO de NO de NO de NO de NO de
Cs-137 1.11E+05]YES : NO bcde NO cde NO de NO de NO de NO de NO d e QJYES
Co-60 2.81E+03] YES . NO bcde NO cde NO de NO de NO de NO de NO d e JYES
Eu-152 1.68E+04|YES d ; NO bcde NO cde NO de NO de NO de NO de NO d e JYES
Eu-154 3.41E+03]{YES d. L - INO bcde NO cde NO de NO de NO de NO de NO d e §JYES
Eu-155 9.42E+03|YES - d: I’ NO bc¢cde NO cde NO de NO de NO de NO de NO d e JYES
H-3 247E+00I[NO a b c d-e C INO becde NO cde NO de NO de NO de NO de NO de
K-40 NO abcd. . INO bcde NO cde NO de NO de NO de. NO de NO de
Na-22 NO abecde " INO becdie NO cde NO de NO de NO de NO de NO de )
Ni-63 6.18E+04|YES a b ¢ . NO bcde NO cde NO de NO de NO de NO de NO d ¢ §YES
Pu-238 1.41E+02|YES . . NO bcde NO c¢cde NO de NO de NO de NO de NO d e §JYES ¢
Pu-239/240 2.80E+03{YES | ’ NO bcde NO cde NO de NO de NO de NO de NO d e JYES
Ra-226 NO bcde NO bcde NO cde NO de NO de NO de NO de NO de
Sr-90 2.04E+03]YES | NO bcde NO cde NO de NO de NO d e NO de NO d e JYES
Tc-99 : NO abcde ! JNO bcde NO cde NO de NO de NO de NO de NO de
Th-228 NO abecde . INO bcecde NO cde NO de NO de NO de NO de NO de
Th-232 ; NO ‘abcde NO bcde NO cde NO de NO de NO d e NO de NO de '
U-233/234 NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
U-235 NO ‘abcde NO becde NO cde NO de NO .d e NO de NO de NO de
U-238 230E-01INO :abc de NO bc¢cde NO cde NO de NO de NO de NO de NO de : -
INORGANICS (mg/kg) ' : I o ] '
Antimony NO abcde NO becde NO cde NO de NO de NO de NO de NO de :
Arsenic NO abcde NO bcde NO cde NO de NO de NO de NO de NO de ,
Barium ) NO abcde NO bcde NO cde NO de NO de NO de NO de NO de .
Cadmium NO abcde NO becde NO cde NO de NO de NO de INO de NO de
Chromium VI NO abgcde NO bcecde NO cde NO de NO de NO de NO de NO de '
Lead NO abcde NO bcde NO cde NO de NO de NO de NO de NO de
Manganese NO abcde NO becde NO cde NO de NO de NO de NO de NO de
Mercury NO abcde NO bcde NO cde NO de NO de NO de NO de NO d e
Zinc NO abcde NO becde NO cde NO de NO de NO de NO de NO de
ORGANICS (mgrke) :
"1Aroclor 1260 {PCB) NO abcde JNO bcde NO cde NO de NO de NO de NO de NO de
Benzo(a)pyrene NO abcde INO bcde NO cde NO de NO de NO de NO de - INO d e
Chrysene NO abcde NO bcde NO cde NO de NO de NO de NO de NO de :
Pentachlorophenol NO abcde NO bcde NO cde NO de : NO de NO de NO de NO d e ,
* Maximum concentrations are screened against the PRG. . PRG = Preliminary Remediation Goals Sources: :
The COPC are refined based on the soil concentration and the PRG. . COPC = contaminants of potential concern
The elimination of a COPC is described by the letters which follow (i.e., 3, b, c, d, ¢ ). PCB = polychlorinated biphenyls Dorian, J.J., and V.R. Richards, 1978, Tables 2.7-24
a) Soil concentration < or = human health concentration ) CRQL = contract required quantitation limit -
b) Soil concentration < or = animal concentration ) . CRDL = contract required detection limit
. ©) Soil concentration < or = plant concentration , Max = Blank: No information is available, or not detected !
d) Soil concentration < or = protectiveness of ground water concentration : Screening = YES: Exceeds PRG !
€) Soil concentration < or = CRQL/CRDL Screening =NO: Eliminated as COPC
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Table 2-12. 100 B/C Pipeline Soil Refined Contaminants of Potential Concern DOE/RIL-94-62

. I Draft A
Pipeline Zone 1 Zone 2 Zone Zone 4 Refined
Soil 0-3ft 3-6ft 6-101 10-15ft 15-20 ft 20-25ft 25-30ft 50-35ft CcorC
Max |  Screening® Max | Screening* Max__ | Screening* | Max | Screening* Max | Screening* Max | Screening* Max | Screening* Max . | Screening* |} Summary
RADIONUCLIDES (pCi/g
Am-241 NO abcde NO bcde NC ¢ d NO de NO de NO de NO de NO de
C-14 JNO abcde INO bcde . NC cd NO de NO de NO de . NO de NO de
Cs-134 NO abcde NO becde 3.96E-04|NC ¢ d 4.32E-04|NO d 6.44E-01{NO d 9.20E-04|NO d 2.44E-01|NO d 6.44E-04{NO d
Cs-137 NO abcde NO becde 436E+00INC ¢ d 3.67E+00INO d 4.64E+03| YES 1.45E+02|NO d 2.56E+03|YES 4.01E+)1INO d YES
Co-60 NO abcde JNO becde 2.32E-01INC ¢ d 2.20E+00|NO d 1.02E+02{NO d 1.59E+01|NO d 8.17E+01|NO d 3.78E-01{NO d
Eu-152 NO abcde ‘INO bcde 7.96E-01INC. ¢ d 5.75E+00|NO d NO de 3.36E+01|NO d 1.11E+02|NO d 1.99E+00|NO - d
Eu-154 NO abcde NO bcde 1.85E-0IINC ¢ d 8.80E-01|NO d 1.02E+)2|NO d 5.68E+00{NO d 2. 7SE+01|{NO d 4.54E-01|NO d
Eu-155 NO abcde ‘INO bcde 8.88E-03INC- ¢ de 2.57E-02|NO de 3.21E+)3|NO d 2.89E-01|NO d 1.61E+03|NO d 8.67E-02|NO de
H-3 NO abcde INO bcde NC cde NO de 4.86E+)1|NO de NO de 3.81E+01[NO de NO de
K-40 NO abcde NO becde NC cde NO de NO de NO de NO de INO de
Na-22 NO abcde NO bcde NC cde NO de NO de NO de NO de NO de
Ni-63 NO abececde NO bocde NG cde NO de NO de NO de NO de NO de
Pu-238 NO abcdef NO becde NG cde NO de NO de NO de 3.61E-01|NO de NO de
Pu-239/240 NO abcde NO becde 290E-0IINC; ¢ d e 2.20E-01|NO de 6.40E+D0] YES 2.20E+00{NO d 1.00E+01{YES 1.40E-01|NO d e JYES
Ra-226 NO abcde .INO becde NGO cde NO de NO de NO de NO d e NO d e
Sr-90 NO abcde NO bcde 387E-01INC c de 1.56E+00|NO d 8.15E+00|NO d 1.36E+02|YES 6.79E+01|NO d 8.83E4-00|NO d YES
Tc-99 - : NO abecde "INO becde NO c¢cde NO de NO de NO de NO de NO d e
Th-228 NO abcde NO bececde NO ¢ de NO de NO de NO de NO de NO de
Th-232 NO abcde NO bcde NG cde NO de NO de NO de NO de NO de
U-233/234 NO abcde NO becde NO cde NO de NO de NO de NO de NO de
U-235 NO abcde NO bcde NO) cde NO de NO de NO de NO de NO de
U-238 NO abecde NO bcde NO cde NO de 4.20E-01|NO de 5.20E-01{NO de NO de NO de
INORGANICS (mg/kg) C
Antimony NO abc.de NO bcde NO»r cde NO de NO de NO de NO de NO de
Arsenic NO abcde NO becde NO» cde NO de NO de NO de NO de NO d e
Barium NO abcide NO bcde NO cde NO de NO de NO de NO de NO de
Cadmium ] NO abcde NO bocde NO) cde NO de NO de NO de NO de NO de
Chromium VI NO abc.de NO bcde NO cde NO de NO de NO de NO de NO de
Lead NO abcde NO becde NO cde NO de NO d e NO de NO de NO de
Manganese NO abcde . NO bcde NO) cde NO de NO de NO de NO de NO de
Mercury NO abcide NO bcde NO) cde NO de NO de NO de NO de NO de
Zinc NO abcde NO bcde: N) cde NO de NO de NO de NO ‘d e NO de
ORGANICS (mg/kg) . . : B
Aroclor 1260 (PCB) NO abc.de NO bcde NO cde NO d e NO de NO d e NO del NO de
Benzo(a)pyrene NO abc'de NO bcde NO cde NO de NO de NO de NO del NO de
Chrysene NO abcde NO bcde NO cde NO d e NO d e NO . de NO del NO de
Pentachlorophenol NO abocde NO bcde NO cde NO d e NO d e NO de NO del NO de
* Maximum concentrations are screened against the PRG. P PRG = Preliminary Remediation Goals Sources:
The COPC are refined based on the soil concentration and the PRG. : COPC = contaminants of potential concern - .
The elimination of a COPC is described by the letters which follow (i.e., a, b, ¢, d, €, f). o PCB = polychlorinated biphenyls Dorian, J.J., and V.R. Richards, 1978, Tables 2.7-19, 20 ’
a) Soil concentration < or = human health concentration : ; : CRQL = contrast required quantitation limit i
b) Soil concentration < or = animal concentration : CRDL = contra:t required detection limit '
c) Soil concentration < or = plant concentration : ! Max = Blank: No information is available, or not detected '
d) Soil concentration < or = protectiveness of ground water concentration : . Screening = YES: Exceeds PRG
€) Soil concentration < or = CRQL/CRDL ‘ Screening = NC: Eliminated as COPC
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Waste Extent of Contamination Media/ | Refined COPC Maximum Are Reduced
Site/Group . Material Concentration Infiltration
Volume | Length Width Area | Depth Detected Concentrations
(m®) (m) (m) (m?) (m) (a) Exceeded?
116-B-11 118835.0 210.3 111.3 23406.0 6.1 | Soil Radjonuclides pCilg
(Retention Basin) Concrete “c 2.59(16) NO
aCo 4.39(10°) NO
110 8.30(10%) NO
1528y 2.83(10%) NO
14Ey 8.24(10% NO
®Ni 5.10(109 ~NO
8Py 7.66 NO
40Py 3.40(10%) - NO
St 2.10(1%) NO
58] 9.00 NO °
Inorganics mg/kg
Arsenic assumed from group YES(b)
Cadmium data
Chromium VI
Lead

(8 Jo 1 3geq)

IJoId NS qse A 1-D4-001

‘€1-C dqeL

V Jeldq
29-v6-"T4/40d

[

i

i

-
hhdb

*

982



qc1-1¢

(8 30 ¢ 98eg)

Waste Extent of Contamination Media/ | Refined COPC Maximum Are Reduced
Site/Group Material Concentration Infiltration
Volume Length Width Area Depth Detected Concentrations
(m’) (m) (m) (m?) (m) (a) Exceeded?
116-C-5 (Retention 1452100 (c) (©) 23805.0 6.1 Soil Radionuclides pCilg
Basin) : Concrete *Am 3.40(10% NO
uc 2.59(10%) NO
®Co 1.95(10% NO
BICs 2.15(10% NO
1528y 5.75(10% NO
1py 6.53(10%) NO
Gt | 1.78(10% NO
28py 9.40 NO
29240pyy 2.30(10%) NO
«g¢ 7.70(10%) NO
28Th 4.40 NO
Inorganics mg/kg
Barium 2.60(10%) NO
Cadmium 8.40(10%) . NO
Chromium VI 6.09(10%) YES
Lead 5.64(10%) NO
Mercury 4.30 NO
Organics ppb
Pentachiorophenol 9.20(10%) NoO
100 B/C 302973.0 6533.0 varies varies varies Soil Radionuclides pCi/g
Pipelines Steel ®Co 2.81(10% NO
Concrete ¥ICs 1.18(10% NO
Sludge 1%2Ey 1.68(10% NO
’ I4Eu 3.44(10%) NO
15Ey 9.42(10% NO
©Ni 6.18(10%) NO
Bepy 1.41(10%) NO
29240py 2.80(10% YES(d)
*Sr 2.04(10% NO
100 B/C Pipeline 1325.0 - 76.2 5.8 441.0 3.0 Soil Radionuclides pCi/g
Leak at Junction Concrete 181Cg 4.64(10% NO
Box wIneopy 1.00(10Y NO
0S¢ 1.36(10%) NO
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Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Waste Site/Group Material Concentration Infiltration
Volume { Length | Width | Area | Depth Detected Concentrations
(m’) (m) (m) m) | “(m) @ Exceeded?
116-B-1 (Effluent Disposal } 3001.0 112.2 13.1 1470.0 | 4.6 Soil Inorganics mg/kg
Trench) Chromium VI 3.30(10% YES
Manganese 8.39(1¢%) NO
116-C-1 (Effluent Disposal | 31441.0 169.8 32.6 5535.0] 5.8 Soil Radionuclides pCilg _
Trench) Concrete BICs 1.18(10Y) NO
132Ey 6.63 NO
19240py 5.30 NO
Inorganics me/kg
Chromium VI assumed from process YES(e)
effluent trench group
data
116-B-13 (Sludge Trench) | 924.0 ° 15.2 15.2 228 4.0 Sludge Radionuclides assumed from area YES(b)
M¥Am retention basins
uc
131Cs
®Co
lSlEu
lSdEu
®Ni
23!Pu
239m0Pu
OS¢
ZZU’I'h
Tritium
13!U
Inorganics
Arsenic
Barium
Cadmium A
Chromium VI
Mercury

Lead
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Waste Site/Group Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Material Concentration Detected Infiltration
Volume | Length | Width Area | Depth (@ Concentrations
(m’) (m) (m) (m?) (m) Exceeded?
116-B-14 (Sludge Trench) | 439.0 36.6 3.0 110.0 4.0 Sludge Radionuclides assumed from area YES(b)
“Am retention basins
14C
137Cs
®Co
lS’lEu
154Eu
®Ni
ZSBPu
139{140Pu
2Sr
228Th
Tritium
ZSBU
Inorganics
Arsenic
Barium
Cadmium
Chromium VI
Mercury
Lead
116-B-4 (French Drain) 3.2 1.2 () 1.2 () 1.1 2.7 Soil Radionuclides pCilg
Steel ®Co 2.68(10% NO
PCs 2.08(1¢%) NO
¥2Ey 4.20(10%) NO
By 4.54(10" NO
29240py 8.60 NO
116-B-12 (Seal Pit Crib) 0.0 0.0 0.0 0.0 0.0 NA None Assume data from seal NO(e)
pit cribs
116-B-5 Crib 1022.0 29.0 8.2 232.0 4.3 Soil Radjonuclides pCilg
Concrete 1527Ry 1.15(10) NO
Tritium 2.96(10% NO
Inorganics mg/kg
Barium 4.84(10%) NO
Mercury 2.90 NO
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Waste
Site/Group

Extent of Contamination

Volume
(m’)

Length
(m)

Width
(m)

Area
(m?)

Depth
(m)

Media/
Material

Refined COPC

Maximum
Concentration
Detected

(a)

Are Reduced
Infiltration
Concentrations
Exceeded?

118-B-5
Ball 3X Burial
Ground

3297.0

varies

varies

907.0

6.1

Misc.
Solid Waste

Radionuclides
NC

137Cs

“Co

lﬂEu

lSdEu

®Ni

*Sr
Tritium
Inorganics
Cadmium
Lead
Mercury

Organics
-no specific

constitnents
identified, but 5%
of volume is
assumed to be
contaminated by
organics

®

NO(@®)
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Waste
Site/Group

Extent of Contamination

Volume
()

Length
(m)

Width
(m)

Area
(m?)

Depth
(m)

Media/
Material

Refined COPC

Maximum
Concentration
Detected

()

Are Reduced
Infiltration
Concentrations
Exceeded?

118-B-7 Burial
Ground

61.0

7.3

7.3

46

2.4

Misc.
Solid
Waste .

Radionuclides
llc

137Cs

®Co

lSZEu

lSdEu

SNi

DS
Tritium
Inorganics
Cadmium
Lead
Mercury

Organics

-no specific
constituents
identified, but 5%
of volume is
assumed to be
contaminated by
organics

®)

NOE)
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Waste
Site/Group

Extent of Contamination

Volume
(nr’)

Length
(m)

Width
(m)

Area
(m?)

Depth
(m)

Media/
Material

Refined COPC

Maximum
Concentration
Detected

(a)

Are Reduced
Infiltration
Concentrations
Exceeded?

118-B-10 Burial
Ground

1346.0

26.8

17.7

402

6.1

Misc.
Solid
Waste

Radionuclides
NC

137cs

2Co

152Eu

ISCEu

SNi

93¢

Tritium

Inorganics
Cadmium
Lead
Mercury

Organics

-no specific
constituents
identified, but 5%
of volume is
assumed to be
contaminated by
organics

M

NOE)

132-B4
Filter Building
(D&D Facility)

NA

None

NA

NA
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Waste Site/Group Extent of Contamination Media/ Refined Maximum Are Reduced
Material CoPrPC Concentration Infiltration
Volume | Length | Width | Area .| Depth Detected Concentrations
() (m) (m) (nP) (m) (a) Exceeded?
132-B-5 0 0 0 0 0 NA None NA NA
Gas Recirculation
Building (D&D Facility)
a Where concentration exceeds PRG.
b Based on retention basin group data.
c Contamination is defined by an additional 40 ft (12.2 m) radius beyond the retention basin walls.
d Data is from pipeline sludge. Although the in situ PRG are exceeded, impact to groundwater is expected to be negligible due
to containment of the material by the pipe. .
e Based on group data.
f - 4 ft (1.2 m) is the diameter of the french drain.
g Assumed to meet in situ PRG. -
h No quantitative data is available. Constituents are assumed from Miller and Wahlen 1987.

PRG  preliminary remediation goals
COPC contaminants of potential concern

NA not applicable

Dimensions = Contaminated volume dimensions from Appendix A.
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3.0 APPLICATION OF THE PLUG-IN APPROACH

This chapter considers IRM candidate waste site characteristics which have been
developed in the previous sections and implements the plug-in approach employed by the 100
Area source operable unit FFS.

As stated in Section 3.0 of the Process Document, group profiles were developed
based on characteristics of IRM candidate waste sites from the 100-BC-1, 100-HR-1, and
100-DR-1 Operable Units. It is anticipated that there will be variations between waste site
and group profiles, which may require deviations from the remedial alternatives. The benefit
of the plug-in approach however, is that the number of deviations will be minimized, and
redundant analyses of alternatives are avoided to the maximum extent practicable.

3.1 GROUP IDENTIFICATION

Waste site identification is accomplished by using the site descriptions defined in
Section 2.0 and fitting the site into the appropriate group in Figure 1-3. It may also be
necessary to refer to the group descriptions defined in Section 3.0 of the Process Document.
The appropriate group for each site is identified in Table 3-1.

3.2 EVALUATION OF ALTERNATIVE CRITERIA

As stated in Section 3.0, the final step in the plug-in approach is an evaluation of
waste site characteristics against the applicability criteria for each remedial alternative.
Remedial alternatives and their designatives were developed and explained in the Process
Document. Soil site alternatives are designated with a SS prefix while the solid waste site
alternatives are designated with a SW prefix. Site characteristics are defined by the
descriptions and profiles developed in Section 2.0. Applicability criteria and enhancements
for each alternative as defined in Section 4.0 of the Process Document are identified in
Table 3-1.

The applicability criteria are elements that must be present for an alternative to be
effective at a given site. For example, for an in situ vitrification action to effectively address
contaminants at a site, the contaminated lens must be no thicker than 5.8 m (19 ft), the
maximum extent of influence realized by the technology.

Enhancements to alternatives are elements of an alternative which may be employed
based on waste site characteristics, but do. not limit or define the applicability of the
alternative. Treatment is an alternative that has enhancements depending on the types of
contaminants present at a site. One enhancement is thermal desorption, which is used to
treat organic contaminants. Organic contaminants may warrant the use of thermal
desorption, but is not required for the treatment alternative, since additional treatment
technologies such as soil washing may be used to address other contaminants.

3-1
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Table 3-1 presents the evaluation of the alternative applicability criteria for each IRM
waste site. The evaluation represents Step 6 of the plug-in approach and identifies which
alternatives and enhancements apply to each waste site. Any deviation from alternatives
developed for the appropriate group in the Process Document are identified by a (d). As
stated in Step 6, deviations require additional consideration in subsequent chapters, however
sites with no deviation plug-in to the analysis performed for the respective group.

Based on the information presented in Section 2.0, sites 132-B-4 and 132-B-5 belong
to the D&D group. As discussed in Section 5.0 of the Process Document, the D&D group
falls under a no interim action alternative based on the current site conditions. The D&D
facilities were remediated to meet allowable residual contamination levels (ARCL)
established by DOE. The no interim action alternative therefore applies to 132-B-4 and
132-B-5. ’

The deviation in Table 3-1 indicates 116-C-5 retention basin has organic
contamination, therefore, thermal desorption will be added as an enhancement to the
treatment alternative. :

3.3 EXAMPLE APPLICATION OF THE PLUG-IN APPROACH (116-B-1)

To achieve further understanding of the plug-in approach, an example of its
application has been developed. The example site, 116-B-1, will be evaluated as dictated by
the plug-in approach. The waste site profile has been defined in Section 2.0 therefore
completing Step 4 of the approach. Steps 5 and 6 are completed below.

3.3.1 Identification of Appropriate Group -

The 116-B-1 process effluent trench is assessed against the elements of Figure 1-3 to
ensure that the appropriate group is identified.

Table 2-2 does not indicate that the site received solid waste, and states that effluent
was disposed to the soil. This indicates that it is a contaminated soil site used for liquid
disposal. Table 2-2 indicates that the site is an unlined trench and that it received effluent
from the reactor. It can be concluded that the appropriate waste site group for 116-B-1 is the
process effluent trenches. The profile for the group and the associated detailed and
comparative analyses are documented in the Process Document.
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3.3.2 Evaluation of the Alternative Criteria

Based on the description and profile developed for 116-B-1 in Section 2.0, an
evaluation of the alternative criteria can be accomplished. The evaluation of each alternative
is presented below.

No Interim Action - There is data indicating that there is contamination present at the site
which warrants an interim action, therefore, no interim action is not an acceptable
alternative. :

Institutional Controls - Refined COPC are identified for 116-B-1 in Table 2-13, which
indicates that there are contaminants present that exceed PRG. Therefore, institutional
controls will not effectively address contaminants at the site.

Containment - Because there are contaminants that exceed reduced infiltration concentrations,
containment may not be applicable at the site.

Removal/Disposal - Because contaminants exceed PRG, this altérnative may be applicable.

In Situ Treatment - Since contaminants exceed PRG, and the contaminated lens is <5.8 m,
the in situ treatment option may be applicable.

Removal/Treatment/Disposal - Because contaminants exceed PRG, this alternative may be
applicable. The thermal desorption enhancement is not necessary since organic contaminants
are not present at the site.

This evaluation results in the identification of those alternatives which are applicable.
These results are compared to the results of the group analysis presented in Table 5-1 of the
Process Document to identify deviations.

116-B-1 Alternatives Group Alternatives
Applicable Removal/Disposal Removal/Disposal

In Situ Treatment In Situ Treatment

Removal/Treatment/Disposal Removal/Treatment/Disposal

- no enhancements - no enhancements

Not applicable No Interim Action No Interim Action

Institutional Controls ' Institutional Controls

Containment Containment '

The alternatives for 116-B-1 are the same as those for the process effluent group, therefore,
no deviations are identified and the site effectively plugs into the analyses for the group.

3-3
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Table 3-1 Comparison of Waste Sites and Alternatives
(page 1 of 2)

Waste Site Group

132-B4
132-B-5
D&D
Facility

116-B-11
Retention
Basin

116-C-5
Retention
Basin

PIPE-
LINES
Pipeline

116-B-1
Process
Effluent
Trench

Alternative

Applicability Criteria and Enhancements

Are Applicability Criteria and Enhancements Met?

No Interim Action

SS-1 Criterion: Yes No No No No
SW-2 ¢ Has site been effectively addressed in the past
Institutional Controls
SS-2 Criterion: Yes No No No No
SW-2 ¢ Contaminants < PRG ’
Containment
S8-3 Criteria: No Yes Yes Yes Yes
SW-3 ¢ Contaminants > PRG
¢ Contaminants < reduced infiltration concentrations No No No Yes No
Removal/DisposaI
sS4 Criterion: No Yes Yes Yes Yes
SW4 ¢ Contaminants > PRG :
In Situ Treatment
SS-8A Criteria: . No Yes Yes NA Yes
¢ Contaminants > PRG
* Contamination < 5.8 m in depth NA No No NA Yes
SS-8B Criteria: NA NA NA Yes NA
¢ Contaminants > PRG
¢ Contaminants < reduced infiltration concentrations NA NA NA Yes NA
SW-7 Criteria: ' NA NA NA NA NA
¢ Contaminants > PRG :
e Contaminants < reduced infiltration concentrations NA NA NA NA NA
Removal/Treatment/Disposal
SS-10 Criterion: No Yes Yes Yes Yes
* Contaminants > PRG
Enhancements: NA No Yes(d) No No
* Organic contaminants (if yes, thermal desorption
must be included in the treatment system)
® Percentage of contaminated volume less than twice 33% 33% 100% 100%
the PRG for cesium-137.
SW-9 Criterion: . NA NA NA NA NA
¢ Contaminants > PRG
Enhancement: NA NA NA NA NA
* Organic contaminants

3T-1a
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Table 3-1. Compaﬁson of Waste Sites and Altématives

(page 2 of 2)

Waste Site Group - 116-C1 116-B-13 | 116-B4 116-B-12 116-B-5 118-B-5
116-B-14 118-B-7
~ Process Dummy Seal Pit Special 118-B-10
Effluent Sludge Decon/ Crib Crib
Trench Treach |- French Burial
Drain Ground
Alternative Applicability Criteria and Are Applicability Criteria and Enhancements Met?
Enhancements - .
No Interim Action
$§-1 Criterion: No No No No No No
SwW-2 ® Has site been effectively addressed : - '
in the past
Institutional Controls
SS-2 Criterion: No No No Yes No No
SW-2 ¢ Contaminants < PRG
Containment
SS-3 Criteria: Yes Yes Yes NA Yes Yes
SW-3 ® Contaminants > PRG -
® Contaminants < reduced No - No Yes NA Yes Yes
infiltration concentrations )
Removal/Disposal
SS4 Criterion: Yes Yes Yes NA Yes Yes
SW-4 ¢ Contaminants > PRG
In Situ Treatment
SS-8A Criteria: Yes Yes Yes NA Yes NA
¢ Contaminants > PRG
® Contamination < 5.8 m in depth Yes Yes Yes NA Yes NA
SS-8B Criteria: NA NA NA NA NA NA
¢ Contaminants > PRG
® Contaminants < reduced NA NA NA NA NA NA
infiltration concentrations
SW-7 Criteria: NA NA NA NA NA Yes
¢ Contaminants > PRG .
® Contaminants < reduced NA NA NA NA NA Yes
infiltration concentrations
Removal/Treatment/Disposal
§§-10 Criterion: Yes Yes Yes NA Yes NA
e Contaminants > PRG '
Enhancements: No No No NA No NA
¢ Organic contaminants (if yes,
thermal desorption must be included in
the treatment system)
® Percentage of contaminated volume 0% 67% 67% NA 100% NA
< twice the PRG for **'Cs )
SW-9 Criterion: NA NA NA NA NA Yes
¢ Contaminants > PRG
Enhancement: NA NA NA NA NA Yes
® Organic contaminants ]
G - Preliminary Remediation Goals econ - decontamination

- Not Applicable d - deviation from waste group P!

3T-2a
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4.0 ALTERNATIVE DEVELOPMENT

In accordance with Step 6 (see Section 1.4) of the plug-in approach, the degree to
which an individual site plugs into the analyses presented in the Process Document depends
on its compatibility with the applicable group profile. Deviations from the group profiles
may be addressed by alternative enhancement or site-specific alternative development.

Alternatives do not require further development if the site plugs directly into the
group’s alternatives (Step 6a). The alternatives are originally developed in Section 4.0 of the
Process Document (DOE-RL 1994a). Sites that meet this requirement include 116-B-11,
pipelines, 116-B-1, 116-C-1, 116-B-13, 116-B-14, 116-B-4, 116-B-12, 118-B-5, 118-B-7,
118-B-10, 132-B-4 and 132-B-5. The 116-B-5 waste site is considered a special crib due to
its unique waste stream. Because the special crib category contains sites associated with
unique project or facilities, they must be addressed individually, and no group profile is
developed. However, in the case of 116-B-5, based on the evaluation in Table 3-1, it is
apparent that the alternatives are consistent with the dummy decontamination crib/french
drain group.

Sites that do not plug in directly (Step 6b) can be divided into two sets. The first set
contains sites which require enhancements to an alternative or an inclusion or dismissal of an
alternative as originally proposed for a group. Alternatives for sites included in this first set
do not have to be developed because the appropriate enhancements have already been
developed in the Process Document (DOE-RL 1994a). The site that meets this requirement
and applicable deviation is the 116-C-5 Retention Basin. The 116-C-5 requires thermal
desorption as an enhancement option to the removal/treatment/disposal alternative, therefore,
additional development of the technology and alternative are not required.

The second set of sites that do not plug in are those sites that require a significant
modification to an alternative such as changes in the excavation process or disposal options.
Alternatives for sites included in this second set will require additional development. None
of the sites within the 100-BC-1 Operable Unit fit into this second set, therefore, additional
alternative development is not required.

4-1



THIS PAGE INTEN! @%u‘{
LEFT BLANK




CEME RTINS TR
NG RIGY

DOE/RL-94-62 -
Draft A

5.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analysis of the alternatives applicable to the
individual waste sites within the 100-BC-1 Operable Unit. In the detailed analysis, each
alternative is assessed against the evaluation criteria described in Section 5.1. The purpose
of the detailed analysis is to provide a basis for the comparison of the alternatives and
support a subsequent evaluation of the alternatives made by the decision makers in the
remedy selection process.

The detailed analysis for the sites within 100-BC-1 Operable Unit is presented in the
following manner:

. The detailed analyses for waste sites that do not deviate from the waste site
groups are referenced to the group discussion presented in the Process
Document (DOE-RL 1994).

o The detailed analyses for waste sites that deviate from the waste site groups
are discussed in Section 5.2. :

The 100-BC-1 individual waste sites are discussed in Section 5.2.

5.1 EVALUATION CRITERIA DESCRIPTION

Nine evaluation criteria have been developed by the EPA to address the statutory
requirements and the additional technical and policy considerations proven to be important
for selection of remedial alternatives. These evaluation criteria serve as the basis for
conducting the detailed analysis during the FFS and for subsequently selecting an appropriate
remedial action. An overview of the criteria is described as follows:

1. Overall Protection of Human Health and the Environment--This evaluation
criterion assesses the alternatives with regard to the level of elimination,
reduction, or control of risks for human health and the environment from
refined COPC.

2. Compliance with ARAR--This criterion evaluates whether the sites that deviate
from the process document comply with chemical-specific, location-specific,
and action-specific ARAR. '

3. Long-Term Effectiveness and Permanence--This criterion considers the
magnitude of residual risk and adequacy and reliability of controls after
remedial action objective have been achieved.
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Reduction of Toxicity, Mobility, or Volume--This criterion focuses on the
alternatives ability to address the principle threats at a site by destruction, or

reduction of mass, volume, and mobility of contaminants.

Short-Term Effectiveness--This criterion evaluates the time protection is
achieved, the health and safety of the community and workers during remedial
actions, and environmental impacts of remedial actions.

Human health short-term impacts are closely related to exposure duration,
specifically, the amount of time a person may be exposed to hazards associated
with the waste or the removal of the waste. The greater the exposure
duration, the greater the potential risk. Ecological impacts are based primarily
on the physical disturbance of habitat. Risks may also be associated with the
potential disturbance of sensitive species such as the bald eagles which roost
adjacent to the reactor areas. ’

The evaluation of short term risks can range from qualitative to quantitative
(DOE-RL 1994c). The qualitative assessment of short-term risk is appropriate
considering that the risk associated with contamination at the waste sites was
evaluated in a QRA. Furthermore, the sites evaluated in this FFS are high-
priority waste sites that have been identified as warranting action on the near-
term. The qualitative evaluation allows a sufficient differentiation between
alternatives relative to short-term risks, therefore not requiring quantification.
A qualitative estimation of short-term risk is given below for both human and
ecological receptors.

Remedial Alternative Qualitative Short-Term Risk

Human Ecological
Institutional Controls low low
Containment low-medium high
In Situ Treatment - low-medium medium
Removal/Treatment/Disposal high medium
Removal/Disposal medium - medium

Implementability--This criterion evaluates the alternatives with respect to
technical feasibility, administrative feasibility, and availability of services and
materials.

Cost--A detailed cost analysis of the alternatives is performed'and involves

estimating the expenditures required to complete each remedial alternative in
terms of capital and operation and maintenance (O&M) costs. Once these

5-2
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values have been identiﬁed, a present worth is calculated for each alternative.
An example of the present worth calculation can be found in Appendix B.

8. Regulatory Acceptance--This assessment evaluates the technical and
administrative issues and concerns the state may have regarding each of the
alternatives.

9. Community Acceptance--This assessment evaluates the technical and
administrative issues and concerns the publlc may have regarding each of the
alternatives.

5.2 SITE-SPECIFIC DETAILED ANALYSIS

Based on the comparison presented in Table 3-1, several of the individual waste sites
within 100-BC-1 Operable Unit plug into the waste site group alternatives, therefore, the
detailed analysis for these individual waste sites can be referenced to the Process Document
(DOE-RL 1994). These individual waste sites include 116-B-11, pipelines, 116-B-1, 116-C-
1, 116-B-13, 116-B-14, 116-B4, 116-B-12, 118-B-5, 118-B-7, 118-B-10, 132-B-4, and 132-
B-5. The 116-B-5 waste site is considered a special crib due to its unique waste stream.
Because the special crib category contains sites associated with unique projects or facilities,
they must be addressed individually, and no group profile is developed. However, in the
case of 116-B-5, based on the evaluation in Table 3-1, it is apparent that the detailed analysis
for the dummy decontamination crib/french drain group can be assumed for this site.

The detailed analys-is for the remaining waste site (116-C-5) is discussed in the
following sections. Tables 5-1 and 5-2 present remediation costs and durations associated
with all, waste sites.

5.2.1 116-C-5 Retention Basin

This section evaluates the alternatives that deviate from the Process Document for the
116-C-5 retention basin site against the CERCLA evaluation criteria. Alternatives SS-4 and
SS-10 are applicable to this site. Alternative SS-10 deviates from the waste site group
analysis in that thermal desorption is included as an enhancement to the treatment process.
This deviation in alternative SS- 10 is discussed in the following sections.

5.2.1.1 Overall Protection of Human Health and the Environment. Based on the
presence of pentachlorophenol, alternative SS-10 requires that thermal desorption be included
for this waste site. The removal/treatment/disposal technologies associated with the thermal
desorption enhancement of alternative SS-10 will result in protection of human health and the
environment. Any potential additional short-term risk to the workers or the community can
be minimized through engineering controls and proper health and safety protocol.



DOE/RL-94-62
Draft A

5.2.1.2 Compliance with ARAR. ' Chemical-specific ARAR for alternative SS-10 will be

met by desorption of organic compounds from the soil. Location-specific ARAR can be met
through proper planning and scheduling. Action-specific ARAR are met through appropriate -
design and operation. '

5.2.1.3 Long-Term Effectiveness and Permanence. The addition of thermal desorption to
alternative SS-10 does not change the analysis of this alternative with respect to this criterion
from the Process Document. Contaminated soil exceeding PRG will be permanently
removed from the site. '

5.2.1.4 Reduction of Toxicity, Mobility, or Volume. Thermal desorption is primarily an
irreversible process in which nearly all of the volatile and semivolatile constituents will be
reduced. Any remaining volatile and semivolatile organic contaminants will be rendered
immobile. Thermal desorption may completely reduce the volume of soil, producing
minimal amounts of residuals that will be transferred to a disposal facility.

5.2.1.5 Short-Term Effectiveness. Risks to the community and workers during thermal
desorption include potential releases of fugitive gases. These releases can be controlled
through vapor abatement and proper operating procedures. No receptors are currently in the
area. However, remedial activities can be scheduled to accommodate nesting or roosting
species if encountered. All remedial action objectives are met upon completion of remedial
alternative.

5.2.1.6 Implementability. No difficulties are anticipated with the implementation of
thermal desorption despite the absence of site-specific treatability study data. An influent soil
particle size limitation of 2 in. (6 cm) exists. It is very unlikely that technical problems will
lead to schedule delays. All necessary equipment and specialists are readily available and
adjustments to alternative SS-10 are easily accomplished as thermal desorption will be an
off-line process. Due to removal, post closure monitoring will not be required.
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Table 5-1. 100-BC-1 Site-Specific Alternative Costs

Containment Removal/Disposal In Situ Treatment Removal/Treatment/Disposal
Site Capital oM Present Capital O&M Present Capital oM Present Capital o&M Present
Worth Worth Worth Worth

100-BC-1 OPERABLE UNIT
116-B-11 Retention Basin $5.06E4+07] $0.00E+00| $4.81E+07 ~ $6.16E4+07] $7.69E+06] $5.55E+07
116-C-5 Retention Basin $5.90E+07] $0.00E+00] $5.62E+07 $6.87E4+07] $1.19E+07] $7.52E+07
116-B-13 Sludge Trench $8.65E+05] $0.00E+00| $8.26E+05]| $1.77E+06] $9.37E+05| $2.58E+06] $1.29E+06] $1.14E+05{ $1.35E+06
116-B-14 Siudge Trench $7.63E+05| $0.00E+00f $7.20E+05]| - $1.39E+06{ $6.13E+05] $1.91E+06] $1.18E+06) $7.83E+04| $1.20E+06
116-B-1 Process Effluent Trench $3.13E+06] $0.00E+00| $2.99E+06] $6.59E+06] $4.33E+06] $1.04E+07] $3.43E+06] $5.86E+05] $3.83E+06
116-C-1 Process Effluent Trench $1.65E+07| $0.00E+00] $1.67E+07| $3.39E+07| $2.776+07| $5.486+07| $1.73E+07| $1.45E+06] $1.79E+07
116-B-6 Crib $7.05E+05| $2.68E+05] $8.23E+05| $1.136+06| $0.00E+00] $1.08E+06| $2.19E+06] $1.24E+06| $3.28E+06| $1.50E+06| $1.68E+05| $1.60E+06/
116-B-4 French Drain $4.01E+05| $1.25E+05| $4.54E+05| $2.95E+05| $0.00E+00| - $2.8B3E+05] $6.32E4+06f $1.13E+05} $7.16E+05{ $7.21E+05| $1.14E+04| $7.07E+05
116-B-12 Seal Pit Crib |Institutional Controls proposed at site
100 B/C _
PIPELINES $4.70E+07] $2.18E+07] $5.46E+07] $3.61E+07]| $0.00E+00| $3.29+07] $7.04E+06| $3.88E+06) $8.87E+06) $3.81E+07| $5.78E+06] $4.00E+07
118-B-5 Burial Ground { $1.14E+06| $4.75E+05| $1.356+06{ $1.88E+06] $0.00E+00| $1.79E+06] $1.34E+06] $5.30E+05} $1.57E+06| $2.00E+06{ $1.00E+05] $2.01E+06
118-B-7 Burial Ground] $5.16E+05] $1.80E+05] $5.94E+05| $2.31E+05] $0.00E+00| $2.22E+05| - $5.99E+05| $1.95E+05| $6.82E+05| $7.47E+05| $1.48E+04| $7.38E+05
118-B-10 Burial Groun| $8.74E+05] $3.50E+05| $1.03E+06| $1.00E+06| $0.00E+00{ $9.586+05] $1.036+06| $3.91E+05| $1.20E+06| $1.37E+06] $5.11E+04] $1.37E+06

132-B-4 D&D Facility

No interim action proposed at site

132-8-5 D&D Facility

No interim action proposed at site

V yeiq
. €9-v6-Td/40d

ClIhg




[AARY

Containment Removal/Disposal In Situ Treatment Removal/Treatment/Disposal
Site Duration Duration Duration Duration

(yrs) (yrs) {yrs) (yrs)
106—80-1 OPERABLE UNIT
116-B-11 Retention Basin 0.7 1.5
116-C-5 Retention Basin 0.7 1.7
116-B-13 Sludge Trench 0.1 0.2 0.1
116-B-14 Sludge Trench 0.1 0.2 0.1
116-B-1 Process Effluent Trench 0.1 0.7 0.2
116-C-1 Process Effluent Trench 0.5 3.8 0.6
116-B-5 Crib 0.1 0.1 . 0.3 0.1
116-B-4 French Drain 0.1 0.1 0.1 0.1
116-B-12 Seal Pit Crib Institutional Controls proposed at site
100 B/C
PIPELINES 2.4 2.4 0.2 2.5
118-B-5 Burial Ground 0.1 0.1 0.1 0.1
118-B-7 Burial Ground 0.1 0.1 0.1 0.1
118-B-10 Burial Ground 0.1 0.1 0.2 0.1

132-B-4 D&D Facility

No interim action proposed at site

132-B-5 D&D Facility

No interim action proposed at site
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of remedial alternatives which involves
evaluation of the relative performance of each alternative with respect to the evaluation
criteria presented in Section 5.0. The purpose of this comparison is to identify the
advantages and disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document (DOE-RL 1994a), the
comparative analysis of the 100-BC-1 alternatives is presented in tabular format (Tables 6-1
through 6-8). The tables present the alternatives applicable fo each waste site and a
comparison of the relative differences between each alternative. The comparison consists of
identifying the relative rank of the alternative (relative to other applicable alternatives) along
with the cost!, and a discussion of its specific advantages and disadvantages. To determine
which alternative ranks highest overall for a waste site, the reader must determine what
criteria are most important, then consult the appropnate table to see which alternatives rank
highest in those criteria.

Institutional controls are identified as the only applicable alternative for the 116-B-12
seal pit crib (see Section 5.0 of this document and the Process Document). Because there are
no other alternatives to compare against, the site is not included in the comparative analysis.
Likewise, the Process Document identifies no interim action for the D&D group, such as
132-B-4 and 132-B-5. Thus, these sites are also not presented in the following tables.

£

! Estimates of durations for each alternative are presented in Section 5.0, Table 5-1.

6-1
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Table 6-1. 'Comparative Analysis - 116-B-11 Retention Basin

Overall Protection of Human Health:and the Environment

"Nearly as prétecnve as §S-10 since any potential risk is eliminated by removal of the source.
* Contaminated material, ex.eeding PRG, is excavated and transported to a commen disposal
i facxhty {i.e.,"W-025 or ERDF).

More protective than SS-4 since any potential risk is eliminated by removal and treatment of the
source. Contaminated material, exceeding PRG, is excavated, treated, a:d transported to a
common disposal facility (i.e., W-025 or ERDF).

Compliance with ARAR

' Both SS-4 and §S-10 comj ly with all chemical-, location-, and action;speciﬁc ARAR.

Long-Term Effectiveness and Permanence

v

Both SS-4 and $5-10 are judged to offer the same degree of effecuveneSS in achigving RAO Contaminated material, exceeding PRG, is removed and ultimately disposed therzby eliminating the

potential source at the was:e site.

Reduction of Toxicity, Mobilits', or.Volume

Less rcducti\}e as SS8-10. .All contaminated matérial exceeding PRG, is removec¢ and transported
to a common disposal facility. No treatment is proposed, therefore, no reduction of mobility,
toxicity, or volume is achizved. Radionuclides present in the contaminated mate:ial will naturally
degrade.

More reductive than SS-4. All contaminated material, exceeding PRG, is removed, treated, and
transported to a common disposal facility. Treatment (i.e., soil washing) is proposed, therefore,
the mass of contaminants present will be reduced (by approximately 499%:). Radionuclides
présent in the contaminated material will naturally degrade.

Short-Term Effectivepess

More effective than SS-10. Remedial action objective are achieved within approximately 0.7
years. Potential sources o ' risk are removed through excavation and disposal of contaminated
materials exceeding PRG. Potential exists for worker exposure to contaminants during
excavation. ’ '

Nearly as effective as SS4. RAO are achieved within approximately 1.5 years. Potential
sources of risk are remioved through excavation and the ultimate disposzl of contaminated
materials exceeding PRG. Potential exists for worker exposure to contzminants during
excavation and treatment.

Implementability $S-4 offers a higher level »f implementability compared to SS-10 since excavation is well §5-10 is readily implementable; however, a study is necessary to examine the effectiveness of the
' demonstrated and no treatraent is proposed. implementability of soil washing at the field scale. -
[ .
Present Worth® $48,100,000 $55,500,000

* 5% discount rate

" ARAR - applicable or relevant and appropriate requirement

O&M - operation and maintenance

PRG - preliminary remediation goal”

ERDF - Environmental Restoration Dlsposal Facnllty
RAO - remedial action objective

W-025 - Radioactive Mixed Waste Disposal Facility

'DOE/RL-94-62

Draft A
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‘Table 6-_2; _Comparétive»Ahalysis - 116-C-5 Retention Basin

Overall Protection of Human Health and the Enviro-nm'gnt

'

Nearly as protective as $S-19 since any potential risk is eliminated by removal of the source.
Contaminated material, exce zding PRG, is excavated and transported to a common drsposal
facrlrty (i.e., W—025 or ERCF).

More protective than SS-4 since any potential risk is eliminated by removal and treatment of the
source. Contaminated material, exceeding PRG, is excavated, treated, anc transported to a
common disposal facility (i.e., W-025 or ERDF).

Compliance with ARAR

Both SS4 andISS-lo compl:’ with all chemical-, location-, and action-specific ARAR.

Long-Term Effectiveness and Permanence

Both SS4 and"SS 10 are juc ged to offer the same degree of effectiveness in achieving RAO. Contaminated material, exceeding PRG, is removed and ultimately disposed themliy eliminating the

potential source at t.he waste site.

Reduction of Toxicity, Mobility, or Volume
: i

Less reductrve as SS 10. Al contaminated material, exceedmg PRG, is removed <nd transported
to a common disposal facilit/. No treatment is proposed, therefore, no reduction of mobility,
toxicity, or volume is achieved. Radionuclides present in the contammated mateml wrll naturally
degrade.

- More reductive than SS4. All contaminated material, exceeding PRG, is ',removed, treated, and

transported to a common disposal facility. Treatment (i.e., soil washing and thermal desorption)
is proposed, therefore, the mass of contaminants present will be reduced (by approximately
49%). Radionuclides present in the contaminated material will naturally degrade.

Short-Term Effectiveness

More effective than SS-10. Remedial action objectives are achieved within approximately 0.7
years. Potenual sources.of :isk are removed through excavation and disposal of contaminated
materials exceedmg PRG. lotential exlsts for worker exposure to contaminants durmg
excavation.

Nearly as effective as SS-4. Remedial action objectives are achieved with‘jn approximately 1.7
years. Potential sources of risk are removed through excavation and the uitimate disposal of
contaminated materials exceeding PRG. Potential exists for worker exposue to contaminants
during excavation and treatment. :

SS-10 is readily implemenwble; however, a study is necessary to examine the effectiveness of the

Implementability ‘ .| ss4 offers a higher level of mplemenmbﬂrty compared to SS-10 since excavation is well
: : demonstrated and no treatm: nt is proposed. - implementability of soil washing and thermal desorption at the field scale.
Present Worth" $56,200,000  $75,200,000

* 5% discount rate

ARAR - applicable or relevant and appropriate requxrement

O&M - operation and maintenance
PRG - preliminary remediation goal
RAO - remedial actio objective PR

i

ERDF - Environmental Restoration Disposal Facrlrty

W-025 - Radioactive Mixed Waste Disposal Facility '

DOE/RL-94-62
Draft A
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Table ¢-3. Comparatlve Analysis - 100 B/C Pipelines

(page 1 of 2)

P

Overall Protection of Human
Health and the Environmem

"Less protective than SS-4, SS-8B,
and SS-10. Potential exposure risk
‘pathways are ‘teduced/eliminated by
‘installation of a engineered barrier
.over the pipeline and associated

-contaminated material. However,
the pipeline and contaminated

- material remains at the waste site.

Nearly as prot:ctive as SS-10 but more
effective than {JS-3 and SS-8B. Potential risk
is eliminated b removal of the pipeline and
associated comaminated material. The
pipeline is exci.vated, and along with any
contaminated niaterial exceeding PRG, is
transported to :« common disposal facility (i.e.,
W-025 or ERLF).

More protective thun SS-3 but less effective than SS-4 and
§5-10. Potential exposure risk pathways are reduced by
immobilization of the contaminated material through
encapsulation (i.e., grouting the pipeline), and installation
of an engineered barrier over the pipeline and associated
contaminated material. However, the pipeline and
contaminated material remain at the waste site.

More protective than SS-3, SS-4 and SS-8B since any potential
risk is eliminated by removal of the pipeline and removal and
treatment of the contaminated material. Contam:inated
material, exceeding PRG, is excavated, treated, and
transported to a common disposal facility, along with the
excavated pipeline (i.e., W-025 or ERDF).

Compliance with ARAR

§S-3, S84, SS-8B, and SS-10 comply

with all chemical-, location-, and action-specific ARAR.

Long-Term Effectiveness and
Permanence

Less efchu‘ve than SS-4, SS-8B, and
§S-10. Remedial action objectives
are achieved; however,

- contaminated material exceeding
PRG , and the pipeline remain at the
waste site. Long-term O&M
requirements consist of: repair and
maintenance of the engineered
barrier, deed restrictions, and
groundwater surveillance

. monitoring.

More effective than SS-3 and SS-8B and
equally effective as §S-10 in achieving RAO.
The pipeline arid associated contaminated
material exceeding PRG are removed and
disposed theret:y eliminating the potential
source at the waste site.

N

Nearly as effective as SS-4 and SS-10 but more effective
than SS-3. Remedial action objectives are achieved.
Contaminated material (i.e., sludge) will be stabilized
through grouting the pipeline. Additionally, an engineered
barrier will be installed over the pipeline and the associated
contaminated matesial. The contaminated materials
however remain at the waste site. Long-term O&M
requirements consist of: maintenance of the engineered
barrier, deed restrictions, and groundwater surveillance
monitoring.

More effective than SS-3 and SS-8B and equally effective as
$S-4 in achieving RAO. Contaminated material, exceeding
PRG, is removed and ultimately disposed thereby eliminating
the potential source at the waste site.

Reduction of Toxicity, Mobility,
or Volume

“ Less reductive than 5S-4, SS-8B and,
§$S-10. All contaminated material,
exceeding PRG, remains at the
waste site. No treatment is

. proposed, therefore, no reduction of /

- toxicity,' or volume is achieved.

i Contaminants are effectively
. immobilized by the engineered
, barrier through reduction in
hydmullc infiltration. Radionuclides:
present in the contammated matenal

effective than $5-3. All contaminated
material, excee ling PRG, is removed and
transported to . common disposal facility. No
treatment is prc posed, therefore, no reduction
of mobility, toy icity, or volume is achieved.
Radionuclides | resent in the contaminated
material will nz turally degrade.

Less reductive han SS-8B and SS-10 but more

More reductive thzn SS-3, SS-4, and SS-10. Contaminants,
exceeding PRG, are effectively immobilized and principle
exposure pathways are eliminated through in situ treatment
(i.e., grouting). Principle exposure pathways are also
eliminated through installation of an engineered barrier.
Contaminant mobilization are eliminated. Radionuclides
present in the contaminated material will naturally degrade.

Nearly as reductive as SS-8B but more effective than SS-3 and
S$S-4. All contaminated material, exceeding PRG, is removed,
treated, and transported to a common disposal facility.
Treatment (i.e., soil washing) is proposed, therefore, the mass
of contaminants present will be reduced (by approximately
23%). Radionuclides present in the contaminated material will
naturally degrade.

! will naturally degmde

e
¢
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Table 6-3.- Comparatlve Analysis - 100 B/C Plpelmes
(page 2 of 2)

REMOVAL/DISPOSAL

Short-Term Effectiveness

More effective than SS-4, SS-8B,
and SS-10. Remedial action
objectives are achieved within
approximately 2.4 years. Potential
sources of risk remain at the waste
site; however, installation of an
engineered barrier along the entire
pipeline effectively immobilizes the
contaminants and eliminates
exposure pathways. The
contaminated soil is not disturbed
during the remedial action.

Nearly as effective as SS-8B, more effective
than SS-1v), and less effective than SS-3.
Remedial action objectives are achieved within
approximtely 2.4 years. Potential sources of
risk are removed through excavation and
disposal of contaminated materials exceeding
PRG. Posential exists for worker exposure to
contaminznts during excavation.

More effective than SS-4 and SS-10 but not as effective as
§S-3. Remedial action objectives are achieved within
approximately 0.2 years. Potential sources of risk remain
at the waste site; however, grouting of the pipeline
immobilizes the contaminants and installation of an
engineered bzrrier at contaminated areas only eliminates
exposure pathways. The contaminated soil is not disturbed
during the remedial action.

Less effective than SS-3, SS-4 and SS-8B. Remedial action
objectives are achieved within approximately 2.1 years.
Potential sources of risk are removed through excavation and
the ultimate disposal of contaminated materials exceeding
PRG. Potential exists for worker exposure to contaminants
during excavation and treatment.

SS-3 is more implementable than

Implementability SS-4 offers a higher level of implementability SS-8B is less implementable compared to SS-3, S84, and S8-10 is more implementable than SS-8B but less
SS-4, $8-8B-and SS-10 since no compared to SS-8B and SS-10 but is less SS8-10 since it is an innovative technology provided by one implementable compared to SS-3 and SS4. Excavation is
inttusive activities' are proposed. implemen:able compared to SS-3. Excavation exclusive vendor. Extent of contamination needs to be well demonstrated; however, a study is necessary to examine
Installation of an engineered barrier .| is well deinonstrated and no treatment is adequately defined prior to implementation of the remedial the effectiveness of the implementability of soil washing at the
is well demonstrated. ) proposed. o action. Location of existing buildings and waste sites needs field scale. -
: ‘to be considered.
Present Worth* $32,900,000 $8,900,000 $40,000,000

$54,600,000

DOE/RL-94-62
Draft A

* 5% discount rate
ARAR - applicable or relevant and appropriate reqmrement
O&M - operation and maintenance -
PRG - preliminary remediation goal
RAO - remedial action objectives
ERDF - Environmental Restoration Disposal Facility
W-025 - Radioactive Mixed Waste Disposal Facility
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Tab!e 6-4. Comparative Analysis - 116-B-1 and 116-C-1 Process Effluent Trenches

Overall Protection of Human Health and the Environment

Nearly as protective as SS-1 but more effective than SS-8A.
Potential risk is eliminated by removal of the source. Contaminated
niaterial, exceeding PRG, is excavated and transported to a common
disposal facility (i.e., W-02¢ or ERDF).

Less protzctive than SS-4 and SS-10. Potential exposure risk
pathways are reduced by immobilization of the contaminated
material through encapsulation (i.e., vitrification). However,
the encapsulated material remains at the waste site.

More protective than §54 and SS~8A since any potential risk
is eliminated by removal and treatment of the source. ;
Contaminated material, exceeding PRG, is excavated, treated,
and transported to 2 common disposa! facility (i.e., W-025 or
ERDF).

Compliance with ARAR

§S-4, SS-8A, and SS-10.corply with all chemical-, location-, and action-specific ARAR.

Long-Term Effectiveness and Permanence

[

More effective than SS-8A and equally effective as SS-10 in
achieving RAO Contaminaed material, exceeding PRG, is
removed and dlsposed therely eliminating the potennal source at the
waste site.. - {

Nearly as effective as S5-4 and SS-10. Remedial action
objectives are achieved; however, contaminated material
exceeding PRG is vitrified and remains at the waste site.
Long-term O&M requirements consist of: maintenance of soil
cover, deed restrictions, operations and maintenance of
vitrification cation system, and gmundwater surveillance
monitoring. .

More effective than SS-8A and equally effective as SS4 in
achieving RAO. Contaminated material, exceeding PRG, is
removed and ultimately disposed of thereby eliminating the
potential source at the waste site.

Reduction of Toxicity, Mobility, or \.}olume

Less reductive'than SS-8A a1d §S-10. All contaminated material,
exceedmg PRQ is removed and transported to a common-disposal
faclllty No treatment is prcposed, therefore, no reduction of
mobxhty, toxlcxty, or volum is achieved. Radionuclides present in
the comammated material w-ll natumlly degrade.

i

H

P

More reductive than SS-4 and SS-10. Contaminants,
exceeding PRG, are effectively immobilized and principle
exposure pathways are eliminated through in situ treatment
(i.e., vitrification). Hydraulic infiltration and contaminant
mobilization are eliminated. Radionuclides present in the
contaminated material will naturally degrade.

Nearly as reductive as SS-8A but more effective than SS-4.
All contaminated material, exceeding PRG, is removed,
treated, and transported to a common disposal facility.
Treatment (i.e., soil washing) is proposed, therefore, the mass
of contaminants present will be reduced (by approximately
23%). Radionuclides present in the contaminated material will
naturally degrade. .

Short-Term Effectiveness

Nearly as effecnve as SS-84 but more effective than SS-10.
Remedlal laction objectives are achieved within approximately 0.1
(116 -B-1) and;,O 5 (116-C-1) years, respectively. Potential sources
of risk are removed through excavation and disposal of contaminated
‘materials ‘excéeding PRG. Fotential exists for worker exposure to

‘comanunams durmg excavaton.

More effective than SS-4 and SS-10. Remedial action
objectives are achieved within approximately 0.7 years.
Potentia! sources of risk remain at the waste site; however, .
treatmen: immobilizes the contaminants and eliminates
exposure pathways. Slight potential exists for worker
exposure to contaminant offgas during treatment.

Less effective than $S-4 and SS-8A. Remedial action
objectives are achieved within approximately 0.2 years.
Potential sources of risk are removed through excavation and
the ultimate disposal of contaminate¢ materials exceeding
PRG. Potential exists for worker exposure to contaminants
during excavation and treatment.

Implementability ) ; SS-4 offers a higher level of implememability compared to SS-8A SS-8A is less implementable compared to SS-4 and SS-10 . SS-10 offers a higher level of implementability compared to
" : : i , and $§-10 since excavation 1s well demonstrated and no treatment is since it is an innovative technology provided by one SS-8A but is less implementable thar SS-4. Excavation is
; proposed exclusive vendor. Site specific parameters such as location well demonstrated; however, a study is necessary to examine
S . and subsurface geology must be adequately defined prior to the effectiveness of the implementability of soil washing at the
A i P implementation of the in situ treatment. In situ vitrification’ field scale.
- S _5 has been proven effective to a maximum depth of 5.8 m (19
: f). ‘ ‘
: i 116-B-1: $2,990,000 - 116-B-1: $10,400,000 116-B-1: $3,820,000

Present Worth” oo o

. - 116-C-1: $15,700,000

116-C-1: $54,800,000

116-C-1: $17,90,000

* 5% discount rate ;
O&M - orperauon and mamt:nance
RAO - remedial action objective : )
ERDF - Environmental Restoration and Disposal Facility
W-025 - Radioactive Mixed, Waste Disposal Facility

. ARAR - applicable or relevant and appropriate requirement
PRG - preliminary remediation goal

DOE/RL-94-62
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Table 6-5. Comparative Analysis - 116-B-13 and 116-B-14 Sludge Trenches

VA § B {;"" J {,B ﬁ

Overall Protection of Human Health and the Environment

Nearly as-protective as SS-10 but more effective than SS-8A.
Potential risk i is eliminated 7y removal of the source. Contaminated
_matcnal exceeding PRG, iz excavated and transported to a common
disposal facility (i.e., W-025 or ERDF).

Less protective than SS-4 and SS-10. Potential exposure risk
pathways are reduced by immobilization of the contaminated
material through encapsulation (i.e., vitrification). However,
the encapsulated material remains at the waste site.

More protective than SS-4 and SS-8A since any potential risk
is eliminated by removal and treatment of the source.
Contaminated material, exceeding PRG, is excavated, treated,
and transported to a.common disposal facility (i.e., W-025 or
ERDF). o

Compliance with ARAR v

$S-4, SS-8A, ?and S§S-10 co:nply with all chemical-, location-, and action-specific ARAR.’

Long-Term Effectiveness and Permanence

More effecnve than SS-8A :nd equally effective as SS-10 in
achlevmg RAO. Contamin:ted material, exceeding PRG, is
‘removed and disposed thereby eliminating the potential source at the
‘waste site.

Nearly as effective as §5-4 and SS-10. Remedial action
objectives are achieved; however, contaminated material
exceeding PRG is vitrified and remains at the waste site.
Long-term O&M requirements consist of: maintenance of soil

-cover, deed restrictions, operations and maintenance of -

vitrification system, and groundwater surveillance
monitoring.

More effective than SS-8A and equally effective as S5-4 in
achieving RAO. Contaminated material, exceeding PRG, is
removed and ultimately disposed of thereby eliminating the
potential source at the waste site.

Reduction of Toxicity, Mbbﬂitj, or 5Volﬁme

Less reductive than SS-8A znd SS-10. All contaminated material,
lexceedmg PRG, is removed and transported to a common disposal
facility. No treatment is proposed, therefore, no reduction of -
mobility, toxicity, or volum: is achieved. Radionuclides present in
the contamimljted material w.1l naturally degrade.

1

»

More reductive than SS—4 and SS-10. - Contaminants,
exceeding PRG, are effectively immobilized and principle
exposure pathways are eliminated through in situ treatment

. (i.e., vinification). Hydraulic infiltration and contaminant

mobilizalion are eliminated. Radionuclides present in the
contaminated material will naturally degrade.

Nearly as reductive as SS-8A but more reduction than SS-4.
All contaminated material, exceeding PRG, is removed,
treated, and transported to a common disposal facility.
Treatment (i.e., soil washing) is proposed, therefore, the mass
of contaminants present will be reduced(by approximately
49%). Radionuclides present in the contaminated material will
naturally degrade.

Short-Term Effectiveness

Nearly as effective as SS-82. but more effective than SS-10.

' Remedial action objectives are achieved within approximately 0.1

years for both 116-B-13 and 116-B-14. Potential sources of risk are
removed through excavation and disposal of contaminated materials
exceeding PRG. Potential exists for worker exposure to
contaminants during excavat.on.

More effective than SS4 and SS-10. Remedial action
objectives are achieved within approximately 0.2 (116-B-13)
and 0.2 (116-B-14) years. Potential sources of risk remain at
the waste site; however, treatment immobilizes the
contaminants and eliminates exposure pathways. Slight .
potential exists for worker exposure to contaminant offgas

"during treatment.

Less effective than SS-4 and SS-8A. Remedial action
objectives are achieved within approximately 0.1 years for-
both 116-B-13 and 116-B-14. Potential sources of risk are
removed through excavation and the ultimate disposal of
contaminated materials exceeding PRG. Potential exists for
worker exposure to contaminants during excavation and
treatment. -

Implementability * §8-4 offers a higher level of implementability compared to SS-8A SS-8A is less implementable compared to SS-4 and SS-10 SS-10 offers a higher level of implementability compared to
. and SS-10 since excavation is well demonstrated and no treatment is since it i: an innovative technology provided by one SS-8A but is less implementable than SS4. Excavation is
 proposed. . " | exclusive vendor. Site specific parameters such as location well demonstrated; however, a study is necessary to examine
: S and subsurface geology must be adequately defined prior to the effectiveness of the implementability of soil washing at the
' implementation of the in situ treatment. In situ vitrification field scale.
has been proven effective to a maximum depth of 5.8 m (19
fr). " .
Present Worth* 116-B-13: $826,000 116-B-13: $2,580,000 116-B-13: $1,350,000

116-B-14: $720,000

116-B-14: $1,910,000

116-B-14: $1,200,000

5% discount rate

ARAR - applicable or relevant and appropriate requlremem

PRG - preliminary remediation goal
RAO - remedial action objectives

O&M - operation a1.d maintenance
ERDF - Environme:ital Restoration Disposal Facility
W-025 - Radioactivi: Mixed Waste Disposal Facility
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Table 6-6. Comparat ive Analysis - 116-B-4 Dummy Decontamination Crib/French
Drain and 116-B-5 Crib (page 1 of 2)

. Overall Protection of Human
Health and the Environment

‘Less protective than SS4, SS-8A, and SS-10.

Potential exposure risk pathways are
reduced/eliminated by mstallatlon of a engineered
barrier over the contaminated matenal However,

the contaminated material remams at the waste site.

Nearly as protective as SS-10 but more effective

than SS-3 and SS-8A. Potential risk is eliminated
b’ removal of the source. Contaminated material,
exceeding PRG, is excavated and transported to a
common disposal facility (i.e., W-025 or ERDF).

More protective than $S-3 but less effective than S5-4
and SS-10. Potential exposure risk pathways are reduced
by immobilization of the contaminated material through
encapsulation (i.e., vitrification). However, the
encapsulated material remains at the waste site.

More protective than SS-3, SS-4 and SS-8A since any
potential risk is eliminated by rernoval and treatment of
the source. Contaminated material, exceeding PRG, is
excavated, treated, and transported to a common disposal
facility (i.e., W-025 or ERDF). "

Compliance with ARAR

SS-3, §5-4, SS-8A, and SS-10 comply with all chemical-, ‘ocation-, and action-specific ARAR.

Long-Term Effectiveness and
Permanence

Less effective than SS-4 SS-8A, and SS-10.
Remedial action objectives are achieved;
however,contaminated material exceeding PRG
remains at the waste site. Long-term O&M
requirements consist of: repair and maintenance of
engineered barrier, deed restrictions, and
groundwater surveillance monitoring.

More effective than SS-3 and SS-8A and equally
effective as 8S-10 in achieving RAO.
Contaminated material, exceeding PRG, is
removed and disposed thereby eliminating the
potential source at the waste site.

Mearly as effective as $S-4 and SS-10 but more effective
than SS-3. Remedial action objectives are achieved;
however, contaminated material exceeding PRG is
vitrified and remains at the waste site. Long-term O&M
requirements consist of: maintenance of soil cover, deed
rastrictions, operations and maintenance of the
vitrification system, and groundwater surveillance
nonitoring.

More effective than SS-3 and SS-8A and equally effective
as SS4 in achieving RAO. Coniaminated material,
exceeding PRG, is removed and ultimately disposed
thereby eliminating the potential source at the waste site.

Reduction of Toxicity,
Mobility, or Volume

Less reductive than SS-4, SS-8A and SS-10. All
contaminated material, exceeding PRG, remains at

the waste site. No treatment is proposed, therefore,

no reduction of toxicity, or volume is achieved.
Contaminants are effectively immobilized by the

_ engineered barrier through reduction in hydraulic
" infiltration. Radionuclides present in the

coritaminated material will naturally degrade.

Lss reductive than SS-8A and SS-10 but more
reduction than SS-3. All contaminated material,
erceeding PRG, is removed and transported to a
ci:-mmon disposal facility. No treatment is
p-oposed, therefore, no reduction of mobility,

te xicity, or volume is achieved. Radionuclides
present in the contaminated material will naturally
d.:grade.

More reductive than SS-3, SS4, and SS-10.
Contaminants, exceeding PRG, are effectively
immobilized and principle exposure pathways are
climinated through in situ treatment (i.e., vitrification).
Hydraulic infiltration and contaminant mobilization are
climinated. Radionuclides present in the contaminated
material will naturally degrade.

Nearly as reductive as SS-8A but more reduction than
§S-3 and SS4. All contaminated material, exceeding
PRG, is removed, treated, and transported to a common
disposal facility. Treatment (i.e., soil washing) is
proposed, therefore, the mass of contaminants present will
be reduced (by approximately 49%). Radionuclides
present in the contaminated material will naturally
degrade. ’
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‘Table 6-6. Comparative Analysis - 116-B-4 Dummy Decontamination Crib/French
Drair. and 116-B-5 Crib (page 2 of 2)

24

LT

A e

Short-Term Effectiveness

More effective than SS4, SS-8A, and SS-10.
Remedial action objectives are achieved within
approximately 0.3 (116-B-4) and 0.1 (116-B-5)
years. Potential sources of risk remain at the waste
site; however, installation of an engineered barrier
effectively immobilizes the contaminants and
eliminates exposure pathways. The contaminated
soil is not disturbed during the remedial action.

Nearly as effective as SS-8A, more effective than
SS-10, 7nd less effective than SS-3. Remedial
action o.jectives are achieved within
approxiiaately 0.3 (116-B-4) and 0.1 (116-B-5)
years. }'otential sources of risk are removed
through excavation and disposal of contaminated
materials exceeding PRG. Potential exists for
worker . xposure to contaminants during
excavation.

More effective than SS-4 and SS-10 but not as effective
as SS-3. Remedial action objectives are achieved within
approximately 0.3 (116-B-4) and 0.1 (116-B-5) years.
Potential sources of risk remain at the waste site;
howevey, treatment immobilizes the contaminants and
eliminatzs exposure pathways. Slight potential exists for
worker sxposure to contaminant offgas during treatment.

Less effective than SS-3, SS4 and SS-§A. Remedial
action objectives are achieved within approximately 0.3
(116-B4) and 0.1 (116-B-5) years. Poiential sources of
risk are removed through excavation ard the ultimate
disposal of contaminated materials exceeding PRG.
Potential exists for worker exposure to contaminants
during excavation and treatment. ’

$S-3 is more implementablé than SS-4, SS-8A and

SS-8A is less implementable compared to SS-3, SS-4, and

Implementability SS4 offzrs a higher level of implementability SS-10 is more implementable than SS-§A but less
SS-10 since no intrusive activities are proposed. compared to SS-8A and SS-10 but is less S8-10 since it is an innovative technology provided by implementable compared to SS-3 and S5-4. Excavation is
Installation of an engineered barrier is well impleme.ntable compared to SS-3. Excavation is one exclusive vendor. Site specific parameters such as well demonstrated; however, a study is necessary to
demonstrated. ' well der.onstrated and no treatment is proposed. location and subsurface geology must be adequately examine the effectiveness of the implementability of soil
N defined prior to implementation of the in situ treatment. washing at the field scale.’
In situ vitrification has been proven effective to a
maximum depth of 5.8 m (19 ft).
Present Worth® 116-B-4: $454,000 116-B4: $283,000 116-B-4: $715,000 116-B-4: $707,000

116-B-5: $823,000

116-B-5: $1,080,000

116-B-5: $3,280,000

116-B-5: $1,600,00)

* 5% discount rate

ARAR - applicable or relevant and appropriate requirement |,
O&M - operation and maintenance :
PRG - preliminary remediation goal

RAO - remedial action objectives

ERDF - Environmental Restoration Disposal Facility

W-025 - Radioactive Mixed Waste Disposal Facility

Al
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Table 6-7. Comparc tlve Analysns .118-B-5, 118-B-7, and 118-B-10 Burial Grounds
(page 1.0f 2)

Overall Protection of
Human Health and the
Environment

Less protective than SW-4, SW-

7, and SW-9. Potential exposure
risk pathways are
reduced/eliminated by mstallauon,
of a engineered barrier over the
contaminated material. However,
the contaminated material remains
at the waste site.

Neatly «s protective as SW-9
but mor: protective than SW-3
and SW 7. Potential risk is °
eliminat:d by removal of the
contami 1ated material.
Contam:nated material,

exceedix ig PRG, is excavated
and transported to a common
disposal facility (i.e., W-025.or
ERDF).

More protective than SW-% but less effective than SW-4 and
SW-9. Potential exposure risk pathways are reduced by
installation of an engineer.d barrier over the contaminated
material. Dynamic compaction of the contaminated materials
reduce the mobility of coniaminants. However, the
contaminated materials renain at the waste site.

More protective than SW-3, SW-4 and SW-7 since any
potential risk is eliminated by removal and treatment ¢f the
contaminated material. Contaminated material, exceeding
PRG, is excavated, treated, and transported to a comumon
disposal facility along with the excavated pipeline [1 e., W-025
or ERDF].

Compliance with ARAR

SW-3, SW-4, SW-7, and SW-9 comply with ¢l chemical-, location-, and acnon-specnﬂc ARAR.

Long-’l‘erm Effectiveness
and Permanence

Less effecnve than SW-4, SW 7
and SW-9. Remedial action
objectives are achieved; however,
contaminated material exceeding
PRG, remain at the waste site.
Long-term O&M requirements
consist of: repair and
maintenance of the engineered
barrier, deed restrictions, and
groundwater surveillance
monitoring.

More effective than SW-3 and
SW-7 and equally effective as
SW-9 ir. achieving RAO. The
contaminated material,
exceeding PRG, is removed and
dispose( thereby eliminating the
potentia’ source at the waste
site.

Nearly. as effective as SW:4 and-SW-9 but more effective
than SW-3. Remedial action objectives are achieved.
Contaminated material will be compacted prior to installation
of an engineered barrier 6ver the contaminated material. The
contaminated materials hovever remain at the waste site.
Long-term O&M requirentents consist of: maintenance of the
engineered barrier, deed restrictions, and groundwater
surveillance monitoring. -

More effective than SW-3 and SW-9 and equally effective as
SW-4 in achieving RAO. Contaminated material, exceeding
PRG, is removéd and ultimately disposed thereby ellmmanng
the potential source at the waste site.

Reduction of Toxicity,
Mobility, or Volume

. material, exceeding PRG, -

Le§'s redeetive than SW4, SW-7
and SW-9. All contaminated
remains at the waste site. No |
treatment is proposed therefore

“no reduction of toxicity, or

volume is achieved.
Contaminants are effectively
immobilized by the engineered
barrier through reduction in
hydraulic infilration.
Radxonuchdes present in the
contaminated material wdl
naturally degrade.

Less recuctive than SW-7 and
SW-9 b.1it more reduction than
SW-3. All contaminated
material, exceeding PRG, is
remove| and transported to a
commori disposal facility. No
treatment is proposed, therefore,
no redu:tion of mobility,
toxicity. or volume is achieved.
Radionuclides present in the
contaminated material will
naturall 7 degrade.

More reductive than SW-3, SW-4, and SW-9. Contaminants,

exceeding PRG, are dynamically compacted and principle
exposure pathways are eliminated through installation of an
engineered barrier. Hydraulic infiltration and contaminant
mobilization are minimized: Radionuclides present in the
contaminated material will naturally degrade.

Nearly as reductive as SW-7 but more reduction than SW-3
and SW-4. All contaminated material, exceeding PRG, is
removed, treated, and transported to a common dispesal
facility. Treatment (i.e., compaction and thermal desorption)
is proposed, therefore, the mass of contaminants present will
be reduced (by approximately 23%). Radionuclides present in
the contaminated material will paturally degrade.
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Table 6-7. Comparative Analysis - 118-B-5, 118-B-7, and 118-B-10 Burial Grounds

(page 2 of 2)

Short-Term Effecﬁveness

More effectlve than SW-4, SW-7,
and SW-9. Remedial action
objectives are achieved within
approximately 0.1, 0.1, and 0.2
years. Potential sources of risk :
remain at the waste site; !
however, installation of an .
engineered barrier effectively
immobilizes the contaminants and
eliminates exposure pathways. |
The contaminated material is not
disturbed during the remedial

Nearly as effective as SW-7,
more effective than SW-9, and
less eff:ctive than SW-3.
Remedial action objectives are
achieved within approximately
0.1, 0.3, and 0.2 years.

Potenti:l sources of risk are

remove1 through excavation and
disposa. of contaminated
materia.s exceeding PRG.
Potenti:] exists for worker
exposu: e to contaminants during

More effective than SW-4 and SW-9 but not as effective as
SW-3. Remedial action objectives are achieved within
approximately 0.1, 0.1, and 0.2 years. Potential sources of
risk remain at the waste site; however, instailation of an
engineered barrier eliminaies exposure pathways. The
contaminated material is not disturbed during the remedial
action.

Less effective than SW-3, SW-4 and SW-7. Remedial action
objectives are achieved within approximately 0.1, 0.1’;. and 0.2
years. Potential sources of risk are removed through
excavation and the ultimate disposal of contaminated materials
exceeding PRG. Potential exists for worker exposure to
contaminants during excavation and treatment. '

118-B-7: $594,000:
118-B-10: $1,030,000 -

{18-B-7: $222,000
118-B-10: $958,000

action, - excavation.
Implémentability “SW-3 is more implementable than | SW-4 cffers a higher level of SW-7 is less implemenfable compared to SW-3; SW-4; and _SW-9 is more implementable than SW-7 but less o
. ; SW-4, SW-7 and SW-9 since no implem:ntability compared to SW-9 since the extent of contamination needs to be implementable compared to SW-3 anq SW-4. Excavation is
intn_lsive,.acti\"ities' are proposed. SW-7 aad SW-9 but is less -* adequately defined prior to implementation of the remedial well demonstrated; ho_\Vf:ver, a study. 1.s necessary to #:xamine
' Co : implem:ntable compared to SW- | action. Location of existing buildings and waste sites needs the effectiveness of the implementability of treatment at the
3. Excavation is well to be considered. field scale.
! demon: trated and no treatment
is prop:sed.
Present Worth” 118-B:5: $1,350,000 118-B-5: $1,790,000 118-1)-5: $1,570,000 ° 118-B-5: $2,010,000

118-B-7: $682,000 .
118-B-10: $1,200,000

118-B-7: $738,000
118-B-10: 51,370,000

* 5% discount rate

ARAR - applicable or relevant and appropriate requlremem
O&M - operation and maintenance
PRG - preliminary remediation goal

. RAO - remedial action objectives
ERDF - Environmental Restoration Disposal Facﬂlty
W-025 - Radioactive Mixed Waste Disposal Facility
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Vz)lume Estimate
100-BC-1 Operable Unit

OBJECTIVE:

Provide estimates of:

e The volume of contaminated materlals w1th1n h1gh priority waste sites in the 100-

BC-1 Operable Unit.

¢ The volume of materials which will need to be excavated to remove the

contaminated materials.
e The areal extent of contamination.

Estimates are provided for the following waste sites:

Site Number Site Name Page
116-B-1 107-B Liquid Waste Disposal Trench A7
116-B-5 108-B Crib A9
116-C-5 107-C Retention Basin A-11
116-C-1 107-C Liquid Waste Disposal Trench A-13
116-B-11 | 107-B Retention Basin A-15
116-B-13 107-B South Sludge Trench A-21
116-B-14 107-B North Siudge Trench A-23
116-B4 105-B Dummy Decon French Drain A-25
116-B-12 117-B Crib A-27
132-B4 117-B Filter Building A-28
132-B-5 115-B/C Gas Recirculation Building A-29
118-B-5 Ball 3X Burial Ground A-30
118-B-7 118-B Solid Waste Burial Ground A-32
118-B-10 Pit/Burial Ground A-34
Pipelines Effluent Pipelines (soil and shudge) A-36
Pipelines Pipeline Leak at B/C Junction Box A-37

A3
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Volume Estimate
100-BC-1 Operable Unit

METHOD:
The following steps are used to calculate volumes and areas for each waste site:

" Estimate the dimensions of each waste site.
Estimate the location of the site. ‘
Estimate the extent of contamination present at each site.
Estimate the extent of the excavation necessary to remove the contamination
present.
e Calculate the volume of contamination present, the volume of material to be
removed, and the areal extent of contamination.

Waste Site Dimensions -
Dimensions of the waste site are derived from all pertinent references. The reference
used is noted in brackets [].

Waste Site Location -
Location of the waste site is derived from pertinent references, confirmed by field
visit. The specific reference or method used to locate each site is discussed in a
separate brief (see reference 7). Coordinates for each waste site are converted to
Washington State coordinates (see reference 8). Resulting Washington State
coordinates are presented herein.

Contaminated Volume Dlmensmns -
The extent of contamination present at the waste site is estimated from analytical data
which exists for the site (references 5 and 6). The data used, assumptions made, and
method for estimating extent is discussed in a separate bnef (see reference 9).
Dimensions are summarized herein.

Excavated Volume Dimensions -
The extent of the excavation necessary to remove the contamination is based on a 1.5
H : 1.0 V excavation slope with the extent of contamination at depth serving as the
bottom of the excavation.

Volume and Area Calculations - : ‘
The above information is used to construct a digital terrain model of each site within
the computer program AutoCad. The computer program DCA is then used to
calculate volumes and areas for the waste site.

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site if
no other data exists. See reference 9 for assumptions concerning extent of contamination and
reference 7 for assumptions concerning location of the waste site.
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Volume Estimate : LT e e
100-BC-1 Operable Unit o

ASSUMPTIONS (continued):

Burial Grounds -
¢ Burial ground dlmensmns are 20 ft w1de at.the bottom 20 ft deep, and have 1.0
" H: 1.0V side slopes. ~
Five feet of additional cover was provided.
¢ Burial grounds were filled completely.

Liquid Waste Sites -
e Trenches were built with 1.0 H: 1.0 V side slopes.
e Tops of cribs are 6 ft below grade. .

The following assumptions were used in calculating volumes and areas:
¢ No site interferences or overlaps are considered, volumes and areas are calculated
for each waste site separately.
e 1.5H: 1.0V side slopes assumed for excavation.

All depths are below grade unless noted.
REFERENCES:

1. U.S. Department of Energy, Richland Operations Office (DOE-RL), 1991, Hanford
Site Waste Information Data System (WIDS), Richland, Washington.

2. Hanford Site Drawings and Plans.
3. Site topographic maps, Drawings H-13-000100 to H-13-000106.
4, Historical photographs of the 100-B/C Area.

5. . Dorian, J.J., and V.R. Richards, "Radiological Charaéterization of the Retired 100
" Areas”, UNI-946, May 1978, United Nuclear Industries, Richland, Washington.

6. U.S. Department of Energy, Richland Operations Office (DOE-RL), 1993, "Limited
Field Investigations Report for the 100-BC-1 Operable Unit", DOE-RL-93-06, March
1993, U.S. Department of Energy, Richland, Washington.

7. U.S. Department of Energy, Rlchland Operations Ofﬁce (DOE-RL), 1993, "Limited
Field Investigations Report for the 100-BC-5 Operable Unit", DOE-RL-93-97, June
1993, U.S. Department of Energy, Richland, Washington.

8. IT Corporation, 1993, "100-B./C Waste Site Locations", IT Corporation Calculation
Brief. Project Number 199806.317. '
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V(;lume Estimate
100-BC-1 Operable Unit

REFERENCES (continued):

9. IT Corporation, 1993, "100-B/C Area Volume Estimate”, IT Corporation Calculation
Brief. Project Number 199806.317. '

10. IT Corporation, 1993, "100-BC-1 Waste Site Contaminated Extent" IT Corporation
Calculation Brief. Project Number 199806.407.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-1 ;
SITE NAME: 107-B Liquid Waste Disposal Trench

WASTE SITE DIMENSIONS:

Length - 375 ft (114.3 m) along top, 355 ft (108.2 m) along bottom [4]

Width - 30 ft (9.1 m) along bottom, 50 ft (15.2 m) at surface [4]

Depth - 15 ft (4.6 m) {1]. Sandy gravel fill extends to a depth of about 21 ft (6.4 m)
below grade, 6 ft (1.8 m) below trench bottom [6]

Slopes - 1.0H: 1.5V [9]

Orientation - Long axis oriented N 45 E [2]

Waste site has been backfilled to the surface [3]. Backfill is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:
Trench was filled with liquids to an average level of 10 ft above base, side slopes and
substrate are contaminated to a depth of 5 ft (1.5 m) below the trench bottom) [10].. No
lateral contamination extends from the edges of the trench [9].
Length - 368 ft (112.2 m); 6.7 ft (2.0 m) SW and NE from bottom edge of site
Width - 43 ft (13.1 m); 6.7 ft (2.0 m) NW and SE from bottom edge of site
Depth - 20 ft (6.1 m) below grade, 5 ft (1.5 m) below base of trench

EXCAVATED VOLUME DIMENSIONS:
Bottom of excavation is 368 ft (112.2 m) x 43 ft (13.1 m) at a depth of 20 ft (6.1 m) [10]
Excavation Slopes - 1.5H: 1.0V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,340
Easting: 565,583

Reference Point: Northeast corner at surface

ELEVATIONS:

Surface: 440 ft (134.1 m) [3]
Groundwater: 392 ft (119.5 m) [7]
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-5
SITE NAME: 108-B Crib

WASTE SITE DIMENSIONS:
Length - 84 ft (25.6 m) along bottom [1]
Width - 16 ft (4.9 m) along bottom [1]
Depth - 11.5 ft (3.5 m) [6]
Slopes - 1.0H: 1.0V
Orientation - Long axis oriented N-S [2]

Waste site contains layers of boiler ash, concrete, void space and sandy gravel fill [6].

CONTAMINATED VOLUME DIMENSIONS:

Data indicate that contamination has spread to 8.5 ft (2.6 m) below the base of the site
[10]. No lateral contamination is assumed to exist beyond top dimensions of site [10].

Length - 95 ft (29 m); 5.5 ft (1.7 m) beyond each end of the bottom of site
Width - 27 ft (8.2 m); 5.5 ft (1.7 m) beyond each side of the bottom of site
Depth - 14 ft (4.3 m); from 6 ft (1.8 m) to 20 ft (6.1 m) below grade
EXCAVATED VOLUME DIMENSIONS:
" Bottom of excavation is 95 ft (29 m) x 27 ft (8.2 m) at a depth of 20 ft (6.1 m)
Excavation Slopes - 1.5H: 1.0V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,768
Easting: 565,318

Reference Point: Center of waste site

ELEVATIONS:

Surface: 461 ft (140.5 m) [3]
Groundwater: 397 ft (121.0 m) [7]
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V(;lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-C-5 |
SITE NAME: 107-C Retention Basin

WASTE SITE DIMENSIONS:
Diameter - 330 ft (100.6 m) each tank [1]
Depth - Tanks sit on grade, walls are 16 ft (4.9 m) high [1]
Slopes - Vertical walls [2]

Waste site consists of two carbon steel tanks with a series of baffle plates inside. Tanks
have been backfilled with 3 ft of soil [6].

CONTAMINATED VOLUME DIMENSIONS: -

Data indicate that contamination has spread laterally up to 40 ft (12.2 m) from the edges of
the tank [10]. - _

Diameter - 40 ft (12.2 m) from edge of each tank
Depth - 20 ft (6.1 m) below grade
EXCAVATED VOLUME DIMENSIONS:
Bottom of excavation will be an additional 40 ft (12.2 ) radius around tank at a depth of 20
ft (6.1 m)
" Excavation Slopes - 1.5H: 1.0V
See attached figure for excavation top dimensions. .

WASTE SITE LOCATION:

Northing: 145,110 _ Northing: 145,110
Easting: 565,390 - - Easting: 565,493

Reference Point:. Center of W tank. Reference Point: Center of E tank

ELEVATIONS:

Surface: 434 ft (132.3 m) [3]
Groundwater: 395 ft (120.4 m) [7]
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-~ Figure A-3 IRM: Site: 116-C-5
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V(;Iume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-C-1

SITE NAME: 107-C Liquid Waste Disposal Trench

WASTE SITE DIMENSIONS:

Length - 500 ft (152.4 m) along bottom, 575 ft (175.3 m) at surface [1,2]
Width - 50 ft (15.2 m) along bottom, 125 ft (38.1 m) at surface [1,2]
Depth - 25 ft (7.6 m) [1]

Slopes - 1.5H: 1.0V [2]

Orientation - Long axis oriented N 75 E [2]

Waste site has been backfilled to the surface [3].

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends from 6 ft (1.8 m) to 25 ft (7.6 m) below grade. Contamination is
within the top dimension of the trench.

Length - 557 ft (169.8 m)
Width - 107 ft (32.6 m)
Depth - 19 ft (5.8 m)
EXCAVATED VOLUME DIMENSIONS:
Bottom of excavation is 557 ft (169.8 m) x 107 ft (32.6 m) at a depth of 25 ft (7.6 m)
Excavation Slopes - 1.5H: 1.0V
See attached figure for surface dimensions.

WASTE SITE LOCATION:

Northing: 145,363 Northing: 145,303

Easting: 565,794 ‘Easting: 565,939
Reference Point: Center of SW Reference Point: Center of NE
bottom site edge. bottom site edge
ELEVATIONS:
Surface: 437 ft (133.2 m) {3]

Groundwater: 392 ft (119.5 m) [7]
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Figure A4 IRM Site: 116-C-1
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V(_)lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-11
SITE NAME: 107-B Retention Basin

" WASTE SITE DIMENSIONS

Length - 470 ft (143.3 m) [2]

Width - 230 ft (70.1 m) [1,2]

Depth - 5ft(1.5m) [5]

Slopes - Vertical [2]-

Orientation - Long axis oriented E-W [2]

Waste site has been backfilled with 4 ft of fill [5].. Backfill is considered contaminated.

' CONTAMINATED VOLUME DIMENSIONS:

Data mdlcate that contamination has spread laterally up to 135 ft (41. 1 m) north and 110 ft
(335 m) east, and west of the site boundaries [10]. .

-Length - 690 ft (210.3 m); 110 ft (33.5 m) from E and W edge of site
Width - 365 ft (111.3 m); 135 ft (41.1 m) N from edge of site
Depth - 20 ft (6.1 m) below grade
EXCAVATED VOLUME DIMENSIONS:
Bottom of excavation is 690 ft (210.3 m) x 365 ft (111.3 m) at a depth of 20 ft (6.1 m)
below grade.
Excavation Slopes - 15H: 1.0V ,
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,298
Easting: 565,464

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 427 ft (130.2 m) [3]
Groundwater: 392 ft (119.5 m) [7]
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Figure A-5 IRM Site: 116-B-11
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V(_)lume Estiniate »
100-BC-1 Operable Unit

SITE NUMBER: 116-B-13
SITE NAME: 107-B South Sludge Trench

WASTE SITE DIMENSIONS:

Length - 50 ft (15.2 m) [1]
Width - 50 ft (15.2 m) [1]
Depth - 10 ft (3.0 m) [1]
Slopes - Vertical [2].
Orientation - Oriented N-S [2]

Sludge trench has been covered with 6 ft (178‘m) of soil [1].

CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination has spread to 3 ft (0.9 m) below the base of the site [10].

No lateral contamination is assumed to exist [10].

Length - 50 ft (15.2 m)

Width - 50 ft (15.2 m) -

Depth - 13 ft (4.0 m); from 6 ft (1.8 m) to 19 ft (5.8 m) below grade
EXCAVATED VOLUME DIMENSIONS:

" Bottom of excavatlon is 50 ft (15 2 m) x 50 ft (15. 2 m) at a depth of 19 ft (5.8 m)

Excavation Slopes- - 15H: 1.0V

See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

.Northing: 145,218
Easting: . = 565,461

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 440 ft (134.1 m) [3]
Groundwater: 39{1 ft (120.1 m) [7]
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-~ _ Figure A-6 IRM Site: 116-B-13
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Vz)lume Estimate -
100-BC-1 Operable Unit

SITE NUMBER: 116-B-14
SITE NAME: 107-B North Sludge Trench

WASTE SITE DIMENSIONS:
Length - 120 ft (36.6 m) [1]
Width - 10 ft (3.0 m) [1]
Depth - 10 ft (3.0 m) [1]
Slopes - Vertical [9]
Orientation - Long axis oriented E-W [2]

Sludge trench has been covered with 6 ft (1.8 m). 6f soil [1].

CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination has spread to 3 ft (0.9 m) below the base of the site [10] .
No lateral contamination is assumed to exist [10].

Length - 120 ft (36.6 m)
Width - 10 ft (3.0 m)
Depth - 13 ft (4.0 m) from 6 ft (1 8 m) to 19 ft (5 8 m) below grade
EXCAVATED VOLUME DIMENSIONS'
Bottom of excavation is 120 ft (36 6m)x 10 ft (3 m) at a depth of 19 ft (5 8 m) below
~ grade
Excavation Slopes - 1.5H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,328
Easting: 565,410

- Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: " 440 ft (134.1 m) [3] -
Groundwater: 394 ft (120.1 m) [7]
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- Figure A-7 IRM Site: 116-B-14
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Volume BSHIAte - . . e e e
100-BC-1 Operable Unit : ‘

SITE NUMBER: 116-B4 J
SITE NAME: 105-B Dummy Decontamination French Drain

WASTE SITE DIMENSIONS:
Diameter - 4 ft (1.2 m) [1]
Depth - 20 ft (6.1 m) [1]
Slopes - Vertical walls [2]
Waste site has a graded rock and sand bottom [1]. The site has been backfilled to the
surface [9].
CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination is within the confines of the site [10]. No lateral
contamination exists [10].

Diameter - 4ft(1.2m)
Depth - 91t (2.7 m); from 6°ft (1.8 m) to 15 ft (4 6 m) below grade
EXCAVATED VOLUME DIMENSIONS:
- Bottom of excavation is 4 ft (1.2 m) in diameter ata depth of 15 ft (4.6 m) below grade
Excavation Slopes - 1.5H: 1.0V
“See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,523
. Easting: 565,359

Reference Point: Center of waste site

ELEVATIONS:

Surface: 469 ft (143.0 m) [3] .
Groundwater: 397 ft (121.0 m) [7]
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- | Figure A-8 IRM Site: 116-B-4
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VZ)lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-12
SITE NAME: 117-B Crib

WASTE SITE DIMENSIONS: -

Length - 10 ft (3.0 m) [1]

Width - 10 ft 3.0 m) [1]

Depth - 10 ft (3.0 m) [5]

Slopes - Vertical [9] __

Orientation - Oriented N-S [2] .

The crxb was backfilled to grade with soﬂ after use [6] Top of crib is 6 ft (1 8 m) below

land surface. ‘ .
CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,447
Easting: 565,387

Reference Point: Center of waste site

ELEVATIONS:

Surface: 474 ft (144.5 m) [3]
Groundwater: 397 ft (121.0 m) [7].
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V(;lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 132-B4
SITE NAME: 117-B Filter Building

WASTE SITE DIMENSIONS:
Length - 59 ft (18.0 m) [1]
Width - 39 ft (11.9 m) [1]
Depth - 27 ft (8.2 m) [1]
Slopes. - Vertical [9]
Orientation - Long axis oriented E-W [2]
The top of the existing structure is 3 ft (0.9 m) below grade and is covered with clean
backfill [1]. ‘
CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,458
Easting: - 565,290

Reference Point: NW corner of waste site.

ELEVATIONS:

Surface: 472 ft (143.9 m) (3]
Groundwater: 397 ft (121.0 m) [7]
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Velume Estimate
AIOO-BC-I Operable Unit

SITE NUMBER: 132-B5
SITE NAME: 115-B/C Gas Recirculation Building

WASTE SITE DIMENSIONS:

Length - 168 ft (51.2 m) [1]

Width - 85 ft (25.9 m) [1]

Depth - 11 ft (3.4 m) [1]

Slopes - Vertical [9]

Orientation - Long axis oriented E-W [2]

- The top of the existing structure is 3 ft (0.9 m) below grade and ilS covered with clean

backfill [1].

CONTAMINATED VOLUME DIMENSIONsz

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,441
Easting: 565,344

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 472 ft (143.9 m) [3]
Groundwater: 397 ft (121.0 m) [7]
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Vc_)lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-5
SITE NAME: Ball 3X Burial Ground

WASTE SITE DIMENSIONS:

Site is L-shaped with bottom dimensions from the SW corner (72 x 72 X26x46x 46 x

27f) (22x22x8x 14x 14 x 8.2 m)
Depth - 20 ft (6.1 m) [1]

Slopes - 1.0H: 1.0V [9].
Orientation - Oriented N-S [2]

Waste site has been covered with 5 ft (1.5 m) (mounded) of overburden [1].

is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:
No contamination extends beyond the limits of the site [9].

Contaminated dimensions are equal to waste site dimensions.

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - 1.5SH: 1.0V

See attached figure for excavation top dimensions.
WASTE SITE LOCATION:

Northing: 145,395
Easting: 565,368

Reference Point: NW corner at surface

it

ELEVATIONS:

~ Surface: 476 ft (145.1 m)‘ 31
Groundwater: 397 ft (121.0 m) [7]

Overburden
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- : Figure A-9 IRM Site: -118-B-5 -
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Vo_lume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-7
SITE NAME: 111-B Solid Waste Burial Ground

WASTE SITE DIMENSIONS:

Length - 8 ft (2.4 m) along bottom [1]; 24 ft (7.3 m) along top [10]
Width - 8 ft (2.4 m) along bottom [1]; 24 ft (7.3 m) along top [10]
Depth - 8 ft (2.4 m) [1]

Siopes - 1.0H: 1.0V [9]

Orientation' - Oriented N-S [2]

Waste site has been covered with 5 ft (1.5 m) (mounded) of backfill [1]. Backfill is
considered uncontaminated.

| CONTAMINATED VOLUME DIMENSIONS:

No contamination extends beyond the limits of the site [9]

Length - 8 ft (2.4 m) along bottom; 24 ft (7.3 m) along top
Width - 8 ft (2.4 m) along bottom; 24 ft (7.3 m) along top
Depth - 8 ft (2.4 m) below grade

EXCAVATED VOLUME DIMENSIONS:

"Bottom of excavation is 8 ft (2.4 m) x 8 ft (2.4 m) at a depth of 8 ft (2.4 m) below grade
(excluding overburden).
Excavation Slopes - 15H: 1.0V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,359
Easting: 565,379

Reference Point: Northeast corner at surface

ELEVATIONS:

~ Surface: 476 ft (145.1 m) [3]
Groundwater: 397 ft (121.0 m) [7]
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= Figure A-10 IRM Site: 118-B-7 -
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-10
SITE NAME: Pit/Burial Ground

WASTE SITE DIMENSIONS:
Length - 48 ft (14.6 m) along bottom [1]; 88 ft (26.8 m) along top [10]
Width - 18 ft (5.6 m) along bottom [1]; 58 ft (17.7 m) along top [10]
Depth - 20 ft (6.1 m) -
Slopes - 1.0H: 1.0V [9]
Orientation - Oriented E-W [2]

Waste site has been covered with 8 ft (2.4 m) (3 ft [0.9 m] mounded) of backfill [1].
Backfill is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:
No contamination extends beyond the limits of the site [9].
Length - 48 ft (14.6 m) along bottom; 88 ft (26.8 m) along top
Width - 18 ft (5.5 m) along bottom; 58 ft (17.7 m) along top
Depth - From 8 ft (2.4 m) to 28 ft (8.5 m) below grade
EXCAVATED VOLUME DIMENSIONS:
Bottom of excavation is 48 ft (14.6 m) x 18 ft (5.6 m) at a depth of 28 ft (8.5 m)
Excavation Slopes - 1.5H: 1.0V
See attached figure for excavation top dimensions.
WASTE SITE LOCATION: '

Northing: 145,477
Easting: 565,320

Reference Point: Northeast corner at bottom

ELEVATIONS:

Surface: 472 ft (143.9 m) [3]
Groundwater: 397 ft (121.0 m) [7]
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Figure A-11 IRM Site: 118-B-10
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V(_)lume Estimate
100-BC-1 Operable Unit

SITE NUMBER:
SITE NAME: Effluent Pipelines (soil and sludge)

WASTE SITE DIMENSIONS:

Length - 10,650 ft (3,246 m) [2] Length - 1,050 ft (320 m) [2]
Width - 66 in (1.7 m) [2] Width - 42 in (1.1 m) [2)
Length - 4,900 ft (1,494 m) [2] . Length - 1,520 ft (463 m) [2]
Width - 60 in (1.5 m) [2] Width - 24 in (.6 m) [2]
Length - 440 ft (134 m) [2] Length - 524 ft (160 m) [2]
Width - 54 in (1.4 m) [2] | Width - 18 in (.5 m) [2]

Length - 2,350 ft (716 m) [2]
Width - 48 in (1.2 m) [2]
CONTAMINATED VOLUME DIMENSIONS:
Soil around pipe. See Pipeline Leak at B/C Junction Box.
Sludge inside pipe. All pipes have contaminated sludge along bottom. Volume of sludge
is insignificant, the volume calculated will be that of pipe void.
EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavation is 2 ft (0.6 m) on each side of the pxpe and
begins 3 inches below invert of pipe.

Excavation Slopes - 1.5H:.1.0V
WASTE SITE LOCATION:
See ﬁgure. ‘

ELEVATIONS:

See figure.
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V(;lume Estimate
1 100-BC-1 Operable Unit

SITE NUMBER: N/A
SITE NAME: Plpehne Leak at B/C Junction Box

WASTE SITE DIMENSIONS:

The contamination is associated with a leak around a 54" steel pipeline and the associated
" junction box leading to the 116-C-5 Retention Basins-[3].

Assume pipelirie isin a gra\}el'bed 3 in. below, 6 in. above and 2 ft on either side of the
pipe. Assume top of gravel bed is 15 ft below grade.

Pipeline is in a trench with 1 H : 1 V side slopes.

CONTAMINATED VOLUME DIMENSIONS:

Assume coﬂtamination has spread throughout the gra{'el bed and then downward below the
site. ‘

‘Length - 250 ft (76.2 m)
Width - 19 ft (5.8 m)
Depth - 10 ft (3 m) from 15 ft (4 6 m) to 25 ft (7 6 m) below grade

EXCAVATED VOLUME DHVIENSIONS

"Bottom of excavation is 250 ft (76.2 m) x 19 ft (5.8 m) at a depth of 25 ft (7.6 m) below
grade.

Excavation Slopes - 15H: 1.0V

~See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,551
Easting: - 565,440

Reference Point: _Juriction Box

ELEVATIONS:

Surface: 466 ft (142 m) [10]
Groundwater: - »
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Figure A-12 TRM Site: 100 B/C Pipelines
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- Figure A-13 Typical Pipeline Excavation Cross Section
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Figure A-14 100 B/C 18 inch Pipelines
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- Figure A-15 100 B/C 24 inch Pipelines
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Figure A-16 100 B/C 42 inch Pipelines
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- " Figure A17 100 B/C 48 inch Pipelies
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Figure A-18 100 B/C 54 inch Pipelines
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Flgure A-19 100 B/C 54 mch Plpelme at Junctlon Box Leak
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Figure A-20 100 B/C Junction Box Leak
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Figure A-21 100 B/C 60 inch Pipelines
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Figure A-22 100 B/C 66 inch Pipelines
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APPENDIX B

100-BC-1 OPERABLE UNIT WASTE SITE COST ESTIMATES
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: ' 1.0 COST ESTIMATE SUMMARIES

This appendix has two prithary purposes; The first is to describe the cost models
developed to support the source operable unit focused feasibility study reports. The second is
to document the cost estimates developed for each waste site using the cost models.

1.1 DESCRIPTION OF COST MODELS

A cost model defines the remedial alternative activities and provides a method in which
to estimate the associated cost. Each cost model is developed using the MCACES! software
package. -

The focused feasibility study cost models are based on the Environmental Restoration
cost models used for developing the fiscal year planning baselines. The Environmental
Restoration cost models were modified for the source operable unit focused feasibility studies
to include all costs associated with the remedial alternatives. Project Time and Cost, Inc.,
supported both the baseline and focused feasibility study cost estimating activities. The
fourteen cost models associated with the source operable unit focused feasibility studies are
presented in the 100 Area Source Operable Unit Focused Feasibility Study Cost Models (WHC
1994). 4 IR L

All cost models were developed based on a common work breakdown structure. There
are three main elements within the structure; Offsite Analytical Services (ANA), Fixed Price
Contractor (SUB), and Westinghouse Hanford Company (WHC).? Each of the thre¢ main
elements is defined further by additional levels. Table B-1 describes each element and level of
a cost model. The work breakdown structure discussion is applicable for each cost model.

1.2 WASTE SITE COST ESTIMATES

Cost estimates were developed for each waste site addressed by the focused feasibility
study based on the applicable cost model. The present worth for each estimate is based on a
5% discount rate and a disposal fee of $70/cubic yard. Due to current uncertainty as to the
actual disposal fee, a sensitivity analysis is presented based on $700/cubic yard and '
$7,000/cubic yard besides $70/cubic yard. A matrix of the waste site, cost estimate table, and
cost comparison figure is presented on Table B-2.

! MCACES: Micro Computér Aided Cost Estimating System..

The cost model terminology has not been updated to reflect the current change in the environmental restoration primary contractor.



rd

_ARternative Cost

$4,000,000,000
$3,500,000,000
$3,000,000,000
$2,500,000,000
$2,000,000,000
$1 ,500;000,000
$1,000,000,000

$500,o'oo,odo

$0

1

L . 1

]

T

o - 1000

2,000

~ 3,000 4,000
Disposal Cost ($/Cubic Yard)

5,000

1

- 6,000

7,000

—%— 5§54

—0— §S8-10

0 1500 esodsiq uiseq uopuLISY: T1-g-91¥ ‘ T-4 oMt

uosLIedmo

V yeiq
29-v6-"T/40d



-4

Alternative Cost

$4,500,000,000
$4,000,000,000
$3,500,000,000
$3,000,000,000
$2,500,000,000
$2,000,000,000
$1,500,000,000
$1,000,000,000

$500,000,000

$0

| |

2,000

T T

3,000 4,000
Disposal Cost ($/Cubic Yard)

5,000

T

6,000

i

7,000

——®—— §54

—4— §8-10

uostredmo)) 150D [esodsiq uiseq UONUARY §-0-9TT Z-d MBI

Vv yeid
79-v6-T4/40d




9-4
Alternative Cost

$1,600,000,000
$1,400,000,000
$1,200,000,000
$1,000,000,000
$800,000,000
$600,000,000
$400,000,000
$200,000,000

$0

T

n
T

T T

L
T

0

1,000

2,000

3,000 4,000
Disposal Cost ($/Cubic Yard)

5,000

6,000

7,000

—®— §S8-3
—30— 8§54
—+— §$S-8B

—>— §8-10

uosLIedwo) 150D resodsiq aurpadiy ¢-g 2amSif

V ¥eaq
09-¥6-Td/H0d



Alternative Cost

0 1,000 2,000 3,000 4,000 ’ 5,000 ' 6,000 7,000
Disposal Cost ($/Cubic Yard)

=
E |
, . =
$140,000,000 A
, punk
&
$120,000,000 w
[y
. Y
$100,000,000 8
_._ . ' 1
$80,000,000 5S4 E 8
o —o— SS8A 5 g E
| o . - :t,‘l  ‘~‘ s
$60,000,000 —+—s8s10|. B »>p -
- . [+ -
.- A E
$40,000,000 g S =
: . >“a-
$20,000,000 S
B
] . ] ) ‘ - } } ) ' - \ : Q
$0 T i ¥ T g ! T -1 a
A
@
=
E
g
=



8‘8
Alternative Cost

$1,200,000,000

$1,000,000,000

V Jeid

$800,000,000 +
—=®— 584
$600,000,000 —10— S§S-8A
—+— §8-10
$400,000,000

$200,000,000 -+

—0

$0 } f ; f f f {
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
Disposal Cost ($/Cubic Yard)

D 150D [esodsiqq YaUaIL, JUANQH $$2001J [-D-9T1 S-d dnBLg
79-6-TL/HOA

uosrLreduio



Alternative Cost

’ (4]
© $35,000,000 : Z
- =
$30,000,000 g
. ‘ []
$25,000,000 @
N E‘ U
$20,000,000 =— 854 ° g E
. - ]
—o—sseA| g AT
$15,000,000 | 8 - X
0% —e— 8810 | o &
&
$10,000,000 a E 1
8
o o
$5,000,000 g
- e
" $0 % : = \ % } : 1

0 © 1,000 - 2,000 3,000 '4,000 5,000 6,000 7,000
Disposal Cost ($/Cubic Yard) ' ‘

~ wostreduro



o1-4

Alternative Cost

$25,000,000

$20,000,000

$15,000,000

$10,000,000

$5,000,000

50

T
1 —=— 5S4
—O— SS-8A
1 —— 55-10
O
0 1,000 2,000 3,000 4,000 5,000 ) 6,000 %,000

Disposal Cost ($/Cubic Yard)

uosiredmo) 3500 resodsiq Yous1y, 33pnys pI-g-9r1 L-g M

V yeidq
296~ T1/d0d -



11

Aitérﬁ'ativé Cost

 $4,500,000

- $4,000,000

* $3,500,000

3,000,000

$2,000,000
$1,500,000

$1,000,000

' $500,000

$0

$2,500,000

0 1,000 2000 - 3,000 4,000 5,000 6000 - 7,000

—=— 553
—0— sS4
—+— SS8A

—>— §8-10

I 1 1 | I | |
T T T 1 T 1 1

uostreduro

Disposal Cost ($/Cubic Yard)

0 150D fesodsiq ueaq PPULLT p-g-9TT 8-d dm3Ld

vyea -
29-v6-T/A0d




[4%:!

Alternative Cost

$50,000,000
$45,000,000
$40,000,000
$35,000,000
$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000

$5,000,000

$0

1. ]

1

2,000

3,000 4,000
Disposal Cost ($Cubic Yard)

-+

5,000

6,000

JLI *

7,000

—®%— §8-3
—— §S-4
—¢— S§S-8A

—— §8-10

uosiredmo) 3507 [esodsiq quI) S-g-911 6-g 2mSy

V yeigq
79-v6-"T4/40d



e1-4

Alternative Cost

$100,000,000°
$90,000,000 A
$80,000,000

$70,000,000
$60,000,000
$50,boq,o‘oo ;
$40,000,000

$30,000,000 °

- $20,000,000
$10,000,000

$0

—x— . SW-3

—o—— SW-9

—0—_SW4

—— SW-7

1 | 1 ]

Py
I T 5 "~
1

1,000 2,000 3,000 4,000
Disposal Cost ($/Cubic Yard)

T T

5,000 6,000 17,000

D 150D [esodsiq punoid rerng S-g-8I1 01-g m3yy

uosrredwo

vV yeIq
19-v6~T4/40d




$1-4
Alternative Cost

$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500.000

$0

) |

0 1,000

2,000

T T

3,000 4,000
Disposal Cost ($/Cubic Yard)

T

5,000

T

6,000

7,000

—®— SW-3

—— SW4

—¢— SW-7

—>— SW9

uostredmo)) 1500 [esodsiq punors fermg L-g-811 T1-4 2In31q

V HJeIq
29-v6-"T4/40d

i



S1-g

Alternative Cost

o -$45;ooo,000

$40,000,000

$35,000,000

~ $30,000,000

$25,000,000

$20,000,000

$15,000,000

- $10,000,000

$5,000,000

$0

- 118-B-10 Burial Gound Disposal Cost Comparisdn

S

1 1 | | ] Il
T T T T T T

0 1,000 2,000 3,000 4,000 5,000 6,000 : 7,000
Disposal Cost ($/Cubic Yard) ‘ '

—x— swa
—0— SW+4
—— SW.7

—o— SW9

uosLredwmo)) 3500 [esodsiq punois) eung r-g-811 zI-4 dm31g

v JeIa
| 2946 TW/HOd

J



i

DOE/RL-94-62

Draft A

Table B-1 Cost Model Work Breakdown Structure Discussion (page 1 of 4)

ELEMENTS AND LEVELS

DESCRIPTION

ANA: Offsite Analytical Services

This element represents the offsite contractor performing
laboratory analysis of samples.

ANA:02 Monitoring, Sampling, & Analysis

This level includes the iaboratory analysis of samples. 10% of
routine samples and all quality control samples were assumed to
be analyzed using level III and level V analysis. Site certification
samples were assumed to be analyzed using level IV and V
analysis.

SUB: Fixed Price Contractor

This element represents the activities performed by the fixed
price contractor supporting the Department of Energy's prime
environmental restoration contractor.

SUB:01 Mobilization & Preparatory

This level includes mobilization of personnel and equipment,

- preparation for temporary facilities, and construction of

temporary facilities.

SUB:02 Monitoring, Sampling & Analysis

\

This levél includes in situ monitoring and field sampling for
onsite or offsite analysis. Assumptions for sampling include
one regular sample per 32 cubic yards removed (one per
container) and one quality control sample per twenty regular
samples. Site certification samples were assumed to be taken at
one per 2,500 square feet of bottom area with a minimum of four
samples. Additional activities included treatment process

-sampling which was assumed to be at a rate of one sample per

1,000 cubic yards of feed material.

SUB:08 Solids Collection & Containment

This level includes excavation, capping, dynamic compaction, .
and personnel training. The excavation activity includes
excavation of non-contaminated soil, excavation of contaminated
soil, and demolition of solid waste materials. The capping
activity includes all steps necessary to construct the appropriate
cap layers. The dynamic compaction activity includes the
physical compaction and dust suppression. Personnel training

" included the standard 40-hour course, a fundamentals of radiation

safety course, and an 8-hour supervisor course.

SUB:13 Physical Treatment

This level includes both soil washing and solid waste compaction
activities such as mobilization/setup, personnel training,
operation, system maintenance, demobilization, and pre- and
post-treatment plan submittals. Assumptions include a swell
factor of 25% for the material being hauled from the excavation.
90% of the contaminated material was assumed to be

_compactible.

SUB: 14 Thermal Treatment

This level includes thermal desorption mobilization/setup,
personnel training,. system operation, demobilization, and pre-
and post-treatment plan submittals. It is assumed that 5% of
contaminated soil is organically contaminated and will be

thermally treated should organics be present. An additional

assumption includes a swell factor of 25% for the material being
hauled from the excavation.
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ELEMENTS AND LEVELS . oo "

-+ ' DESCRIPTION

'SUB:15 Stabilization/Fixation = .

This level inlcudes in situ vitrification mobilization/setup,
personnel training, system operation, demobilization, and pre-
and post-construction submittals.

SUB:18 Disposal (Other than Commercial)

This level includes transport to the disposal facility and disposal

fees/taxes. Assumptions include a 60% swell factor for

| demolition waste and a 25% swell factor for-soils. Reduction in

volume is achieved and quantified based on the treatment

Pprocess. A disposal fee of $70/cubic yard was assumed based on
. current estimates for initial construction, operations/maintenance,

and anticipated expansion of the environmental restoration
disposal facility.

SUB:20 Site Restoration

This level includes activities such as load/haul borrow materials,
spread/compact borrow and stockpiled materials, revegetation,
and irrigation. Assumptions include the availability of on-site
borrow materials at no additional charge.

SUB:21 Demobilization

This level includes the demobilization of temporary facilities.
Note: Because multiple sites will be cleaned up within an
operable unit and a cost for mobilization between sites is already
included, no allowance for demobilization is made. Only the cost
for removal of temporary utilities, fencing, and decontamination

“facilities are included.

WHC: Westinghouse Hanford Company

*This element represents activities performed by the prime
. contractor.

- WHC:02 Monitoring, Sampling, & Analysis

This level includes mobile laboratory support, quality
assurance/safety oversight, and health physics support. 90% of

'

. routine soil and solid waste samples were assumed to;be analyzed

using level 1II analysis. Routine sampling was assumed to occur

. at one sample per every 32 cubic yards removed(one per

container.) :

WHC:08 Solids Collection & Containment

This level includes personnel protection services including
equipment, maintenance, and laundry ;ervices.

Subcontractor Material Procurement Rate

" The materials procurement rate reflects the activities associated

with procurement or direct materials, inventories and,
subcontracts.

Project Management/Construction Management

This cost accounts for project management, construction
management, and office support personnel.

General & Administrative/Common Support Pool

The general and administrative costs consist of indirect costs of

" activities which benefit the company and can not be identified to
. a specific end cost objective. The common support pool provides

for site-wide services of which the company pays a proportional
share.

Contingency

A contingency value is calculated for the various waste site
groups based on an evaluation of the various levels, the relative
importance of the factor to successful completion of the action,

and the probability that the factor will change.
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ELEMENTS AND LEVELS

DESCRIPTION

Total, Capital, Annual Operations and Maintenance ~ The total represents the costs associated with the remedial action.

The total cost includes capital and operations and maintenance of
acap. These costs are accounted for through the year 2018.

Present Worth

Present worth is calculated using a 5% discount rate over the life
of the activity.
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- Table B-2 Waste Site Cost Presentation Matrix

Waste Site | Cost Summary Table Cost Comparison Figure
116-B-11 Table B-3 Figure B-1
116-C-5 ' Table B-4 - | Figure B-2
Pipelineé ' Table B-5 . Figure B-3
116-B-1 Table B-6 Figure B-4
116-C-1 Table B-7 : Figure B-5
116-B-13 Table B-8 Figure B-6
116-B-14 Table B-9 Figure B-7
116-B4 Table B-10 Figure B-8
116-B-5 Table B-11 Figure B-9
118-B-5 Table B-12 Figure B-10
118-B-7 Table B-13 ‘ Figure B-11
118-B-10 Table B-14 ’ Figure B-12
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Table B-3 Cost Summary for 116-B-11 Retention Basin
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Cost Element ' SS-4 $S-10
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis | 762,010 1,616,640
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory 100,780 88,864
SUB:02 Monitoring, Sampling & Analysis . 286,780 747,268
SUB:OS Solids Collection & Containment 781,620 1,343,697
SUB:13 Physical Treatment - 7,846,375
SUB:14 Thermal Treatment - -
SUB:15 Stabilization/Fixation ( - -
SUB:18 Disposal (Other than Commercial) 20,326,150 14,289,865
SUB:20 Site Restoration 2,817,330 2,604,200
SUB:21 Demobilization 20,400 18,059
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis . 572,270 1,504,405
WHC:08 Solids Collection & Containment 51,350 162,143
Subcontractor Materials Procurement Rate 243,330 269,383
Project Management/Construction Management 3,780,000 | 4,331,139
General & Administration/Common Support Pool 7,389,900 8,467,377
Contingency ' ' 13,367,490 | 16,017,084
Total 50,499,420 59,306,502
Capital ) 50,499,420 51,616,942
Annual Operations & Maintenance 0 5,126,373
Present Worth ) 48,100,445 55,520,553

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table B-4 Cost Summary for 116-C-5 Retention Basin

Cost Element SS4 SS-10
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis 774,640 1,801,880
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory 97,980 88,390
SUB:02 Moniioring, Sampling & Analysis 321,090 882,670
SUB:08 Solids Collection & Containment 839,910 1,519,630
SUB:13 Physical Treatment ‘ - 9,657,400
SUB:14 Thermal Treatment -1 2,592,760
SUB:15 Stabilization/Fixation - -
SUB:18 Disposal (Other than Commercial) 24,163,790 17,366,66Q
SUB:20 Site Restoration 3,112,830 | 2,901,180
SUB:21 Demobilization 20,000 18,140
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 610,680 1,713,400
WHC:08 Solids Collection & Containment - 56,630 189,230
Subcontractor Materials Procurement Rate 285,560 2,556,960
Project Management/Construction Management 4,426,270 5,922,960
General & Administration/Common Support Pool 8,653,360 | 11,579,390
Contingency 15,610,580 | 21,752,540
Total 58,973,320 | 80,543,180
Capital 58,973,320 | 68,660,500
Annual Operations & Maintenance 0 6,989,812
Present Worth 56,170,854 | 75,152,785

S§-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
$S-10/SW-9; Removal/Treatment/Disposal
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- | Table B-5 Cost Summary for 100 B/C Pipelines -

Cost Element SS-3 - S84 SS-8B S§-10

ANA: Offsite Analytical Services -

ANA:02 Monitoring, Sampling & Analysis ) : - 412,580 - 766,220

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 27,890 47,282 27,710 47,280
SUB:02 Monitoring, Sampling & Analysis =] - 935,521 - 1,014,990
SUB:08 Solids Collection & Containment B 20,751,680 | 2,793,691 3,372,720 | 2,812,350
SUB:13 Physical Treatment - - - 5,933,280

SUB:14 Thermal Treatment . - - - -

SUB:15 Stabilization/Fixation - - - - -

SUB:18 "Disposal (Other than Commercial) - 7,994,662 - 5,912,960
SUB:20 Site Restoration . 2,384,460 4,115,948 68,530 3,951,860
SUB:21 Demobilization ' 8,680 10,984 . 8,620 10,980

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 897,000 1,565,798 120,110 1,565,930
WHC:08 Solids Collection & Containment 22,000 219,825 8,800 216,660
Subcontractor Materials Procurement Rate - ‘ 231,730 1‘58,981 . 34,780 196,840
Project Management/Construction Management ' 3,648,510 2,676,404 546,190 3,249,470

General & Administration/Common Support Pool 7,132,850 5,232,369 1,067,800 6,352,710

Contingency ' © | 11,935,630 9,942,337 1,786,790 | 11,851,670
Total 47,040,420 | 36,106,381 7,042,050 | 43,883,200
Capital : 47,040,420 ] 36,106,381 7,042,050 | 38,108,100
Annual Operations & Maintenance 1,037,584 0| 168,636 2,310,040
Present Worth ) ' ‘ 54,579,112 '] 32,948,740 8,874,465 | 40,025,889

S8-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table B-6 Cost Summary for 116-B-1 Process Effluent Trench

Cost Element ' S54 SS-8A $5-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 122,090 - 168,400

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 59,910 58,170 65,630
SUB:02 Monitoring, Sampling & Analysis 52,430 31,290 64,500
SUB:08 Solids Collection & Containment 113,580 82,650 121,720
SUB:13 Physical Treatment - - 744,860

SUB:14 Thermal Treatment - ' - .

SUB:15 Stabilization/Fixation - 4,463,500 -
SUB:18 Disposal (Other than Commercial) ' 798,960 - 363,930
SUB:20 Site Restoration 261,830 197,800 223,310
SUB:21 Demobilization 14,880 15,030 14,850

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 129,590 383,870 182,140
WHC:08 Solids Collection & Containment ; 9,500 60,210 14,070
Subcontractor Materials Procurement Rate 95,020 353,940 116,710
Project Management/Construction Management 230,350 846,970 286?760
General & Administration/Common Support Pool 450,340 1,655,830 560,610
Contingency 795,080 2,770,750 1,083,170
Total . 3,133,560 | 10,920,020 | 4,010,660
Capital 3,133,560 6,592,270 3,425,540
Annual Operations & Maintenance 0 4,327,750 585,120
Present Worth 2,987,254 | 10,406,986 | 3,829,620

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-T7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table B-7 Cost Summary for 116-C-1 Process Tiﬂfﬂuent Trench

Cost Element §s4 SS-8A S§-10
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis 298,910 - 564,140
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory - 69,430 . ' 68,250 75,120
SUB:02 Monitoring, Sampling & Analysis 219,350 88,710 305,450
SUB:08 Solids Collection & Containment 465,380 233,580 525,740
SUB:13 Physical Treatment - - | 1,611,480
SUB:14 Thermal Treatment - - -
SUB:15 Stabilization/Fixation -1 27,873,712 -
: 0
SUB:18 Disposal (Other than Commercial) 5,895,520 - | 4,750,350
SUB:20 Site Restoration 1,145,530 669,110 1,037,890
SUB:21 Demobilization 16,190 16,460 16,170
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 399,560 2,256,070 626,660
WHC:08 Solids Collection & Containment 39,740 370,950 61,200
Subcontractor Materials Procurement Rate - 78,110 289,500 83,200
Project Management/Construction Management 1,249,330 | 4,779,950 1,363,690
.General & Administration/Common Support Pool 2,442,430 | 9,344,810 | 2,666,010
Contingency 4,188,630 | 15 ,636,98 5,063,490
Total 16,508,13 | 61,628,09 | 18,748,610
0 0
Capital ’ 16,508,13 | 33,886,89 | 17,295,880
0 0
Annual Operations & Maintenance 0 7,300,316 1,452,730
Present Worth 15,725,6‘; 54,806,06 | 17,866,453
2

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table B-8 Cost Summary for 116-B-13 Sludge Trench

Cost Element sS4 SS-8A Ss-10
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis 33,680 - 54,730
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory | 50,530 48,330 56,450
SUB:02 Monitoring, Sampling & Analysis 9,810 4,690 12,860
SUB:OS Solids Collection & Containment 23,530 15,730 25,720
SUB:13 Physical Treatment - - 274,500
SUB:14 Thermal Treatment - - -
SUB:15 Stabilization/Fixation - 1,071,780 -
SUB:18 Disposal (Other than Commercial) 196,300 - 111,530
SUB:20 Site Restoration 68,830 52,750 61,410
SUB:21 Demobilization 13,550 13,580 13,570
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 33260 91,770 69,280
WHC:08 Solids Collection & Containment 1760 12,940 5,980
Subcontractor Materials Procurement Rate 26470 88,100 40,590
Project Management/Construction Management 63600 | 209,950 100,780
General & Administration/Common Support Pool 124350 410,460 197,030
Contingency 219530 686,840 379,040
Total 865190 | 2,706,940 | 1,403,460
Capital 865190 | 1,770,240 | 1,289,280
Annual Operations & Maintenance 0 936,700 114,180
Present Worth 826412 2,584,361 1,346,110

SS-3/SW-3: Containment

5S-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table B-9 Cost Summary for 116-B-14 Sludge Trench

Cost Element 554 SS-8A §5-10
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis - 33,680 - 50,520
SUB: Fixed Price Contractor
SUB:01 .Mobili.zation & Preparatory 51,500 49,280 57,420
SUB:02 Monitoring, Sampling & Analysis 10,450 6,250 12,640
SUB:08 Solids Collection & Containment 24,790 19,410 26,330'
SUB:13 | Physical Treatment | - -| 238,59
SUB:14 Thérmal Treatment - - -
SUB:15 Stabilization/Fixation - 748,060 -
SUB:18 Disposal (Other than Commercial) 134,650 - 76,420
SUB:20 Site Restoration 67,880 56,890 62,810
SUB:21 Demobilization 13,690 13,710 13,700
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 38,890 66,200 70,560
WHC:08 Solids Collection & Containment A2,110 8,580 5,630
Subcontractor Materials Procurement Rate 22,120 65,230 35,620
I.’roject Management/Construction Management 54,910 155,040 89,960
General & Administration/Common Support Pool 107,350 303,110 175,870
Contingency 191,090 507,200 338,950
Total 753,100 | 1,998,980 | 1,255,030
Capital 755, 100 1,386,230 1,176,760
Annual Operations & Maintenance 0 612,750 78,270
Present Worth 719,704 | 1,910,152 | 1,204,792

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal




DOE/RL-94-62
Draft A

i Table B-10 Cost Summary for 116-B-4 Ffench Drain

Cost Element ’ S8-3 Ss4 SS-8A §S-10

ANA: Offsite Analytical Services .

ANA:02 | Monitoring, Sampling & Analysis - 16,840 | 2947

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 43,140 52,730 44,520 52,660
SUB:02 Monitoring, Sampling & Analysis . - 2,680 1,840 2,780
SUB:08 Solids Collection & Containment 108,570 7,700 8,130 9,270
SUB:13 Physical Treatment - - . - 171,630

SUB:14 Thermal Treatment - - - -

SUB:15 Stabilization/Fixation - - 247,890 -
SUB:18 Disposal (Other than Commercial) i . - 20,150 11,410
SUB:20 Site Restoration 15,770 21,100 | -.219,480 20,340
SUB:21 Demobilization 13,030 13,060 | .-.13,030 13,020

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 13,470 12,060 23,970 44,080
WHC:08 Solids Collection & Containment 250 560 1,830 4,220
Subcontractor Materials Procurement Rate 13,180 8,570 24,450 20,520
Project Management/Construction Management 31,110 20,790 57,770 52,490
General & Administration/Common Support Pool 60,820 40,650 112,940 102,620
Contingency 101,770 78,080 188,990 197,770
Total . 401,110 . 294,980 744,850 732,280
Capital _ ' 401,110 294,980 632,340 720,850
Annual Operations & Maintenance _ 5,429 - 0 112,510 11,430
Present Worth ' 453,805 283,449 715,494 706,693

§S-3/SW-3: Containment

$S-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
$S-10/SW-9: Removal/Treatment/Disposal
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- Table B-11 Cost Summary for 116-B-5 Decontamination Crib

Cost Element SS-3 SS4 SS-8A S§§-10
ANA: Offisite Analytical Services |
ANA:02 Monitoring, Sampling & Analysis - 33,680 - 54,730
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory 46,340 57,310 49,280 57,270
SUB:02 Monitoring, Sampling & Analysis - 14,040 6,430 16,080
SUB:08 Solids Collection & Containment 233,250 31,990 20,160 38,540
SUB:13 Physical Treatment - - - 328,430
SUB:14 Thermal Treatment - - - -
SUB:15 Stabilization/Fixation - - 1,375,910 -
SUB:18 Disposal (Other than Commercial) - 272,620 - 144,370
SUB:20 Site Restoration 28,000 85,540 64,260 74,570
SUB:21 Demobilization 13,480 13,720 13,720 13,670
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 19,390 40,280 116,660 76,130
WHC:08 Solids Collection & Containment 490 2,250 17,020 6,330
Subcontractor Materials Procurement Rate 23,440 34,690 111,670 49,130
Project Management/Construction Management ... 54,660 82,870 266,270 120,680
General & Administration/Common Support Pool 106,860 162,010 520,550 235,930
Contingency 178,810 | 299160 | 871,060 | 449,870
Total 704,730 | 1,130,180 | 3,433,000 | 1,665,750
Capital 704,730 1,130,180 2,192,390 1,497,390
Annual Operations & Maintenance 11,663 0 1,240,610 168,360
Present Worth 823,207 1,079,111 3,275,912 1,595,944

§S-3/SW-3: Containment

S55-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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- Table B-12 Cost Summary for 118-B-5 Burial Ground

Cost Element SW-3 Sw4 Sw-7 Sw-9
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis - 21,050 - 21,050
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory 49,690 52,530 75,280 58,420
SUB:02 Monitoring, Sampling & Analysis - 21,340 - 20,960
SUB:08 Solids Collection & Containment 412,930 53,940 461,190 52,990
SUB: 13 Physical Treatment - - - 72,730
SUB:14 Thermal Treatment - - - 253,200
SUB:15 Stabilization/Fixation - - - -
SUB:18 Disposal (Other than Commercial) - 553,380 - 315,970
SUB:20 Site Restoration 46,000 135,030 -46,000 131,900
SUB:21 Demobilization 13,960 13,890 13,960 13,640
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 27,060 40,970 47,480 52,170
WHC:08 Solids Collection & Containment 740 4,570 2,950 8,230
Subcontractor Materials Procurement Rate 38,150 60,600 43,540 67,150
Project Management/Constmction Management 88,280 140,440 103,560 157,100
General & Administration/Common Support Pool 172,580 274,550 202,460 307,140
Contingency 288,790 507,750 338,780 567,080
Total 1,138,170 | 1,880,040 | 1,335,210 | 2,099,730
Capital 1,138,170 1,880,040 1,335,210 1,999,270
Annual Operations & Maintenance 20,646 0 23,060 100,460
Present Worth 1,351,577 | 1,793,051 1,571,460 | 2,012,822

§8-3/SW-3: Containment

S8-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
§S-10/SW-9: Removal/Treatment/Disposal
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B Table B-13 Cost Summary for 118-B-7 Burial Ground

Cost Element SW-3 Sw-4 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis - 8,420 - 8,420

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 44,5.10 46,010 57,300 52,920
SUB:02 Monitoring, Sampling & Analysis - 920 - 920
SUB:08 Solids Collection & Containment 156,170 5,600 169,810 5,590
SUB:13 Physical Treatment | - - 40,620
SUB:14 Thermal Treatment | - - -1 203,900

SUB:15 Stabilization/Fixation - - - -

SUB:18 Disposal (Other than Commercial) - 11,790 - 6,900
SUB:20 Site Restoration 20,390 15,010 20,390 14,980
SUB:21 Demobilization 13,220 ' 12,970 13,220 12,960

WHC: Westinghouse Hanford Cdmpany

WHC:02 Monitoring, Sampling & Analysis 15,210 11,730 28,210 15,270
WHC:08 Solids Collection & Containment 250 350 1,690 630
Subcontractor Materials Procurement Rate 17,100 6,740 19,030 24,730
Project Management/Constru.ction Mén:;gement 40,030 ) & 16,670 46,450 | 56,910
General & Administration/Common Support Pool ' 78,260 32,580 90,800 111,270
Contingency 130,950 62,450 151,950 205,730
Total 516,090 231,230 598,850 761,750
Capital 516,090 231,230 598,850 746,960
Annual Operations & Maintenance ‘ 7,809 0] - 8,491 14,790
Present Worth . 593,951 222,414 682,141 738,462

SS-3/SW-3: Containment

S$5-4/SW-4: Removal/Disposal
55-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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i Table B-14 Cost Summary for 118-B-10 Burial Ground

Cost Element SW-3 SW+4 SW-7 Sw-9
ANA: Offsite Analytical Services
ANA:02 Monitoring, Sampling & Analysis - 12,630 - 12,630
SUB: Fixed Price Contractor
SUB:01 Mobilization & Preparatory 47,750 50,370 60,650 57,290
SUB:02 Monitoring, Sampling & Analysis - 13,190 - 13,200
SUB:08 Solids Collection & Containment 304,210 35,070 340,380 35,090
SUB:13 Physical Treatment - - - 54,220
SUB:14 Thermal Treatment - - - 224,710
SUB:15 Stabilization/Fixation - - - -
SUB:18 Disposal (Other than Commercial) - 237,160 - 137,960
SUB:20 Site Restoration 35,070 83,490 35,140 83,230
SUB:21 Demobilization 13,680 13,530 13,700 13,540
WHC: Westinghouse Hanford Company
WHC:02 Monitoring, Sampling & Analysis 21,720 31,220 47,700 39,870
WHC:08 Solids Collection & Containment 490 3,170 3,380 5,700
. Subcontractor Materials Procurement Rate 29,250 31,590 32,840 45,200
Project Management/ConStruction Management 67,820 74,820 80,070 106,500
General & Administration/Common Support Pool 132,600 146,270 156,540 208,210
Contingency 221,880 271,030 261,940 383,820
Total 874,460 1,003,540 1,032,350 1,421,160
Capital 874,460 1,003;540 1,032,350 | 1,370,040
Annual Operations & Maintepance 15,210 0 17,019 51,120
Present Worth 1,030,496 958,169 1,204,723 | 1,366,605

SS-3/SW-3: Containment

§5-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
$S-10/SW-9: Removal/Treatment/Disposal
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